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THE INTERNATIONAL INSTITUTE OF AGRICULTURE

Origin of the Institute and Sui\niARY of the Internationa i. Treaty.

The International Institute of Agriculture was established under the

International Treaty of 7 June 1905, which was ratified by forty govern-

ments. Eighteen other governments have since adhered to the Institute.

It is a Government institution in which each country is represented

by delegates. The Institute is composed of a General Assembly and a

Permanent Committee.

The Institute, always confining its attention to the international

aspect of the various questions concerned, shall :

[a) collect, study and publish as promptly as possible, statistical

technical, or economic information concerning farming, vegetable and ani-

mal products, trade in agricultural produce, and the prices prevailing in

the various m^aikets ;

{b) commrmicate the above information as soon as possible to those

interested ;

[c) indicate the wages paid for farm work;

[d) record new diseases of plants which may appear in any part of

the world, showing the regions infected, the progress of the diseases, and

if possible, any effective remedies ;

[e) study questions concerning agricultural co-operation, insurance

and credit from every point of view ; collect and publish information

which might prove of value in the various countries for the organization

of agricultural co-operation, insurance and credit ;

(/)
submit for the approval of the various governments, if necessary,

measures for the protection of the common interests of farmers and for the

improvement of their condition, utilizing for this purpose all available

sources of information, such as resolutions passed by international or other

agrictiltural congresses and societies, or by scientific and learned bodies, etc.
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AND PLANT DISEASES. *

Argentine.

Agronomia. Buenos Aires.

Anales de la Sociedad rural argentina.
Buenos Aires.

Anuario de la Direccion general de

Estadistica. Buenos Aires.

Anuario estadistico. Rp.publica Argen-
tina. Buenos Aires.

Argentine^ {The) Year-Book. I<ondon.
Boletin de Agricultura. Cordoba.
Boletin mensual del Museo Social Ar-

gentina y Boletin bibliogrdfico men-
sual {anexo al Bol. mens. d. Museo
Soc. Arg.). Buenos Aires.

Boletin de Obras Publicas de la RepH-
blica Argentina. Buenos Aires.

Boletin de la Sociedad Forestal Ar-

gentina. Buenos Aires.

Campo {El). Buenos Aires.

Comercio {El) exterior argentino. Bue-
nos Aires.

Gaceta rural. Buenos Aires.

Ministerio de Agricultura de la Na-
cidn. Direccion general de Ensenanza
e Investigaciones agricolas : i. Bo-
letin. — 2. Circulares. — 3, Publi-
caciones. Buenos Aires.

Ministerio de Relaciones exteriores

y Culto : I. Boletin. — 2. Circular

informativa mensual. Buenos Aires.

Monitor de Sociedades anoninias y
Patentes de Invencion. Buenos Aires.

Review {The) of the River Plate. Bue-
nos Aires.

Revista del Centro Estudiantes de

Agronomia y Veterinaria de la Uni-
versidad de Buenos Aires. Buenos
Aires.

Revista de Ciencias Economicas. Bue-
nos Aires.

Revista Industrial y Agricola de Tucu-
nidn. Tucuraan.

Revista de la Facultad de Agronomia
y Veterinaria. Buenos Aires.

Revista {La) de la Liga agraria. Bue-
nos Aires.

Revista Forestal. Buenos Aires.

Revista de la Sociedad rural de Cordoba.
Cordoba.

Universidad de Tucumdn. Informe del

Departainento de Investigaciones in-

dustrials. Tucuman.

AUSTRAI^IA.

Agricultural {The) Gazette of New
South Wales. Sydney.

Agricultural {The) Gazette of Tasmania.
Hobart.

Annual Report. Department of Agri-
culture and Industries of Western Au-
stralia. Perth.

Annual Report. Department of Lands
and Survey. South Australia. Ade-
laide.

Annual Report. Papua. Melbourne.
Annual. Royal Agricultural Society of
New South Wales. Sydney.

* A certain number of these publications have not been .received regularly during

the war. The I^ibrary made the necessary arrangements in connection with the renewal

of subscriptions and the exchange with the Institute publications. [Ed.)
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Australian {The) Farm & Home.
Melbourne.

Australian Mtisemn. Records. Sydney.
Australian [The) Sugar Journal. Bris-

bane.
Australian {The) Zoologist. Sydney.
Bulletin of the Department of Agricul-

ture, Western Australia. — Idem :

Division of Botany and Plant Patho-

logy, Entomological Section. Perth.

Bulletin of the Department of Intelli-

gence, South Australia. Adelaide.

Chemist {The), Druggist and Pharma-
cist of Australasia. Melbourne.

Dalgety's Review. Sydney.
Fertilizer {The). Sydney.
Fruit {The) World of Australasia. Mel-

bom^ne.
Government Gazette of Western Aus-

tralia. Perth.
Institute of Science and Industry. Bul-

letin. Melbourne.

Journal of the Department of Agricul-
ture of South Australia. Adelaide.

Journal of the Department of Agricul-
ture of Victoria. Melbourne.

Land {The). Sydney.
Motor {The) in Australia. Sydney.
New South Wales. Department of

Agriculture : i. Farmers' Bulletin.— 2. Science Bulletin. Sydney.
Pastoralist-s {The) Review. Melbourne.
Producer's Review. Perth.

Quarterly Summary of Australia Sta-

tistics. Melbourne.

Queensland {The) Agricultural Journal.
Brisbane.

Queensland. Bureau of Sugar Experi-
ment Stations. Division of Entomo-

logy : I. Bulletin — 2. General Se-

ries Bulletin. Brisbane.

Queensland Government Gazette. Bris-

bane.

Repoft. Agricultural and Stock Depart-
ment. Parliament of Tasmania. Ho-
bart.

Review of Reviews for Australasia.

Melbourne.
Science and Industry. Melbourne.
South Australia. Department of Agri-

culture. Bulletin. Adelaide.
South {The) Australian Government

Gazette. Adelaide.
asmania Agricultural and Stock De-

partment. Bulletin. Hohaxt.Tasmama.
Victorian Year Book. Melbourne.
Western Australia Year Book. Perth.
Year Book {The Official) of New South
Wales. Sydney.

Year Book {Official) of the Common-
wealth of Australia. Melbourne.

Austria.

Allgemeine Wein-Zeitung. Wien.
Akademie {Kaiserliche) der Wissen-

schaften. Sitzungen der math, -na-
turw. Klasse. Wien.

Allgemeine Zeitschrift fiir Bierbrauerei
und Malzfahrikation. Wien.

Archiv far Chemie und Mikoroskopie.
Wien.

Berichte der k. u. k. osterr. -
ung. Kon-

sulardmter. Wien.
Bericht iiber die Tdtigkeit der k.k. landw.

- chemischen Versuchsstation und der
mil ihr vereinigten k. k. landw. - bak-

teriologischen und Pfianzenschutzsta-
tion in Wien. Wien-Leipzig.

Centralblatt fiir das gesamte Forstwesen,
Wien.

Continentale Holz-Zeitung. Wien.
Deutsch-oesterreichische agrar-Zeitung.

Wien.
Handelsmuseum [Das). Wien.
Illustrierte Monatsbldtter fiir Bienen-

zucht. Wien.

Jahrbuch der k. k. geologischefi Reichs-
anstalt. Wien.

Jahrbuch der k.-k. Landwirtschafts-

gesellschaft in Wien. Wien.

Jahrbuch der osterreichischen Industrie.

Wien.

Jahresbericht der k.-k. Samenkontroll-
Station in Wien. Wien.

Jahrbucher der k.-k. zentral-Anstalt

fiir Meieorologie und Geodynamik.
Offizielle Pubiikation. Wien.

Landes-A mtsblatt des Erzherzogtiimes
Oesterreich u. d. Enns. Wien.

Land- und volkswirtschaftliche Mittei-

lungen. Linz.

Landwirtschaftliche Mitteilungen fiir

Kdrnten. Klagenfurt.
Landwirtschaftliche Zeitshrift. Wien.
Landwirtschaftliche Zeitschrift fiir Ober-

oesterreich. Linz.

Milchwirtschaftliche Zeitung. Wien.

Mitteilungen der Fachberichterstatter

desk. k. Ackerbauministeriums . Wien.
Mitteilungen des k. k. Ackerbaumi-

nisteriums iiber Pferdezucht-Angele-
genheiten. Wien.

Mitteilungen der k. k. Gartenbau-

Gesellschaft in Steiermark. Graz.

Mitteilungen des Landeskulturrates fiir

Voralberg. Bregenz.
Mitteilungen der I'andwirtschaftlichen
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Lehrkanzeln der k. k. Hochschule fur
Bodenkultur in Wien. Wien.

Mitteilungen des Zuchtvereines fiir das

Alpine Grauvieh in Steiermark. Graz.

Monatshefte fiir Landwirtschaft. Wien.
Obstziichter {Der). Wien.
Oesterreichische agrar-Zeihmg. Wien.
Oesterreichische hotanische Zeitschrijt.

Wien.
Oesterreichische Fischerei-Zeilung.Wien.
Oesterreichische Forst- und Jagdzeitung.
Wien.

Oesterreichische Garten-Zeiiung. Wien.
Oesterreichische Molkerei-Zeitung. Wien.
Oesterreichische Monatsschrift fiir den

Orient. Wien.
Oesterreichische Moorzeitschrift. Staab.

Oesterreichisch -
ungarische

'

Zeitschrift

fiir Zuckerindustrie und Landwirt-

schaft. Wien.
Oesterreichische Vierteljahresschrift (frii-

her Monatsschrift) fiir Forstwesen.

Wien.

Pferdeziichter {Der). Graz.

Samenkontrollstation {K. K.). Puhlika-
tionen. Wien,

Statistisches Jahrbuch des k. k. Acker-
bauministeriurns. Wien.

Tiroler landwirtschaftliche Blatter. Inns-

bruck.

Vereinschrift fiir Forst- Jagd- und
Naturkunde. Wien.

Verhandlungen der k. k. geologischen*
Reichsanstalt. Wien.

Volkswirtschaftliche Chronik der Oe-
sterrechisch- Ungarischen Monarchic.
Wien.

Wiener landwirtschaftliche Zeitung.
Wien.

Wochenschrift des Zentralvereines fur
die Riibenzucker-Industrie Osterreichs

und Ungarns. Wien.

Zitschrift des Osterr . Ingenieur u.

A rchitekten- Vereines. Wien.

Zeitschrift fiir das landivirtschaftliche
Versuchswesen in Deutschosterreich.

Wien.

Zeitschrift fiir Moorkuliur und Torfver-

wertung. Wien.
Zentralblatt fiir das gewerbliche Un-

terrichiswen in Oesterreich. Wien.

Bei<gium and bei<gian Congo.

Academic royale de Belgique. Bulletin

de la Classe des Sciences. Bruxelles.

Agronomic {L') tropicale. Uccle-lez-

. Bruxelles.

Annates de Gembloux. Bruxelles.

Annates de I'Observatoire royal de Bru-

xelles, publics aux frais de I'Etat

y Annuaire meteorolog-ique. Bruxel-
les.

Annates de Medecine Veterinaire. Bru-
xelles.

Annates du Musee du Congo beige.

^ {Ministire des Colonies). Bruxelles.

Annuaire de la Belgique scieniifique,

artistique. et litteraire. Bruxelles.

Annuaire dc la Vie iniernationale.

Bruxelles.

Annuaire de I'lnsittut international

de Bibliographic. Bruxelles.

Annuaire officiel. Ministire des Colo-
nies. Bruxelles.

Anmiaire stalistique de la Belgique et

du Congo beige. Bruxelles.

Belgique horticole et agricole. Bruxelles.

Belgique {La) maritime et coloniale.

Bruxelles.

Boer {De). lyeuwen.
De Boerin. Leuwen.
Bulletin agricole du Congo Beige.

Bruxelles.

Bulletin de Documentation economique.
Bruxelles.

Bulletin de la Federation des Societes

horticolcs dc Belgique. Bruxelles.

Bulletin de I' Agriculture et de l'Horti-

culture. Bruxelles.

Bulletin de la Societe centrale forestiere
de Belgique. Bruxelles.

Bulletin de la Societe chimiquc de

Belgique. Gand.
Bulletin de VAssociation des Planteurs

de Caoutchouc. Anvers.
Bulletin de I'lnstitut International de

Bibliographic. Bruxelles.

Btillctin d'Informations agricoles. Bru-
xelles.

Bulletin du Jardin Botanique de I'E-

tat d Bruxelles. Bruxelles.

Bulletin mensuel de la Commission

permanente Beige du Lait. Malines.
Bulletin mensuel de la Societe royale

horticole et agricole de VArrondisse-
ment de Huy. Huy.

Bulletin mensuel du Commerce spe-
cial de la Belgique avec les Pays etran-

gers. Bruxelles.

Bulletin officiel du Congo Beige. Bru-
xelles.

Chasse et Peche. Bruxelles.

Chimiste {Lc). Berchem-Sainte-Agathe-
lez-Bruxelles.

Chine et Belgique. Bruxelles.

Commerce special dc la Belgique av&c
les Pays Strangers (annexe au Moni-
teur beige). Bruxelles.
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Industrie {L') laitUre beige. Verviers.

Ingenieur (L') textile. Wesny-Andri-
mont-lez-Verviers .

Japon et Belgique. Bruxelles.

Journal des Brevets. I^iege.

Journal de la Societe Nationale des

Agricttltetirs de Belgique. Bruxelles

Journal de la Sociefe royale centrale

d'Agriculture de Belgique. Bruxelles.
Laiierie et J^levage. Louvain.
Machines. {Les) agricoles. Woluwe-

BruxeUes.
Mercuriales {Les) agricoles. Anverse.
Moniteur (Le) horticole beige. Bruxel-

les.

Notes au sujet du Developpement de I'A -

griculture. Bruxelles.

Outillage (L') agricole. Renaix.

Rapports et comrmmications du Minis-
tere de VAgriculture et des Travaux

publics. Office rural. Bruxelles.

Recueil des Brevets d'Invention. Bru-
xelles.

Recueil international de Legislation
coloniale. BruxeUes.

Renseignements de I'Office Colonial

(Royaume de Belgique-Ministere des

Colonies). Bruxelles.

Revue bibliographique beige. Bruxelles.
Revue de I'Hortictdture beige et etran-

gere. Gand.
Revue des Questions scientifjques. lyou-

vain.
Revue economique internationale. Bru-

xelles.

Revue generate agronomique. Uccle-
lez-BruxeUes.

Revue generate du Lait. Lierre.
Vie {La) internationale. BruxeUes.

Brazil.

Annuaire du Bresil economique. Rio
de Janeiro.

Annuario brasileiro de Agricultura, In-
dustria e Commercio. Sao Paulo.

Archivos do Aluseu Nacional do Rio
de. Janeiro. Rio de Janeiro.

Archivos do Jardin botanico do Rio de

Janeiro. Rio de Janeiro.
Boletim da Agricultura. Sao Paulo.
Boletim da Agricultura, Commercio e

Industria. Bahia.
Boletim da Directoria de Industria e

Commercio. Sao Paulo.
Boletim do Instituto agronomico de

Campinas. Campinas, S. Paulo.
Boletim do Ministerio da Agricultura,

Industria e commercio. Servicio de

Informagoes e Divulgagdo. Rio de

Janeiro.
Boletim do Ministerio de Relagoes

exteriores Rio de Janeiro.
Boletim do Museu comercial do Rio de

Janeiro. Rio de Janeiro.
Boletim da superintendencia da De-

fesa da Borracha. Rio de Janeiro.
Boletim technico da Secretaria do Estado

dos Negocios das Obras publicas.
Porto Aleyre.

Brazilian {The) Review. Rio de Janeiro.
Chacaras &> Quintaes. Sao Paulo.
Criador {O) Paulistd. Sao Paulo.
Estancia {A). Porto Alegre.
Evolug.w {A) agricola. Sao Paulo.
Fazenda {A\. Rio de Janeiro.
Fazenda {A) moderna. Rio de Janeiro.
Fazendeiro (0). Sao Paulo.

Jornal de Economia potitica. Rio de

Janeiro.
Lavoura {A.). Rio de Janeiro.
Lavoiira e Criagiio. Rio de Janeiro.
Progresso {O.). Porto Alegre.
Revista do Centro de Ctiltura scienti-

fica. Pelotas, Rio Grande do Sul.
Rivista {La) coloniale. San Paolo.
Revista de Commercio e Industria. Sao

Paulo.
Revista de Veterinaria e Zootechnia. Rio.

de Janeiro.

British Colonies.

Agricultural {The) Bulletin of the Fede-
rated Malay States. Kuala TyUmpur.

Agricultural {The) Journal of British
East Africa. Nairobi.

Agricultural News. Bridgetown, Bar-
bados.

Annual Report. Cyprus. London.
Annual Report. Department of Agricul-

ture. British East Africa. Nairobi.
Annual Report. Department of Agri-

culture, Fiji. Suva.

Briti§h East Africa. Department of Agri-
culture. Agricultural Bulletin. Nai-
robi.

British {The) North Borneo Herald.

Jesselton.
Bulletin of Agricultural Information,

Trinidad. Port-of-Spain.
Bulletin of the Department of Agricul-

ture. Jamaica. Hope, Kingston.
Bulletin of the Dept. of Agriculture.

Trinidad and Tobago. Port-of-Spain.
Bulletin of the Department of Agricul-

ture, Bahamas. Nassau.

Cyprus {The) Agricultural Journal.
Nicosia.
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Federated Malay States. Department of

Agriculture. Bulletin. Kuala-I^um-

piir, F. M. S.

Fiji Departmevt of Agriculture. Bulle-

tin. Suva, Fiji.

Fiji (The) Planters. Journal. Suva,

Fiji.

Journal {The) of the Board of Agricul-
ture of British Guiana. Demerara.

Journal {The) of the Jamaica Agricul-
tural Society. Kingston.

Nyasaland. Department of Agriculture.
Bulletin. Zomba, Nyasaland.

Nyasaland Government Gazette. Zomba.
Report. Department of Agriculture,

Trinidad and Tobago. Trinidad.
Southern Provinces of Nigeria. Agricul-

tural Department. Bvilletin. I^agos.
Straits Settlements Government Ga-

zette. Singapore.
Trinidad and Tobago. Board of Agri-

culture. Circulars. Port-of-Spain, Tri-

nidad.
West Indian Bulletin. Bridgetown,
Barbados.

West Indies. Imperial Department of

Agriculture, Pamphlet Series. Brid-

getown.
Zanzibar Government Leaflet. Zanzi-

bar.

Bulgaria.

Annuaire statistique du Royaiime de

Bulgarie. Sophie.
AipoHo.uo. Sofiia.

FodnniHMKo na Co(f)itnch'Hp yHiieepcu-
nieiiio. Sofiia.

Fom.uii'Hh OniHemh ua /l^ihp.jicofSHODia
3i:.\i.icd)7,.fi. Onnmna C)H(ihii/h.}/ er,

C'azoeo. Plovdiv.
SejLiedihJiiie. Sofiia.

Se.uAedlo.i cKo-CKomoeozcmeo. Sofiia.

SejLiedih.i.orn -
Memeopo.iozuneH Bioac-

inuHh. Sofiia.

Meineopo.'WzuuecKii FozuniHUKo. Sofiia.

Cnzoen. Sofiia,

Tpy;i;oHe iia Jt^fepjicaBiiaTa Se.MJieA'fe.^-

CK-a Oiiuinna CinaHuuH 67> 06pa3H,o6o
'^mfkiuKo, npn Pi/cc. Varna.

Canada.

Agricultural {The) Gazette of Canada.
Ottawa.

Agricultural {The) Journal, Depart-
ment of Agriculture of Victoria.

Victoria, B. C.
-

Annuaire du Canada. Ottawa.

Annual Report. Canadian Seed Gro-
wers' Association. Ottawa.

Association canadienne de Producteurs
de Semences. Conipte rendu de I'As-

semblee annuelle. Ottawa.
British Columbia. Department of Agri-

culture : I. Bulletin. — 2. Circulars.

Victoria, B. C.

Bulletin de la Societe de Geographic de

Quebec. Quebec.
Canadian {The) Bee Journal. Brantford.
Canadian {The) Entomologist. London,

Ont.

Canadian Forestry Journal. Ottawa,
Canadian {The) Horticulturist. Peter-

boro, Ont.

Canadian {The) Horticulturist and
Beekeeper. Peterboro, Ont.

Canadian {The) Patent Office Record.
Ottawa.

Canadian Poultry News. Grinsby, Ont.
Canadian {The) Thresherman& Farmer .

Winnipeg.
Canadian Yearbook. Toronto.

Department of Agriculture. Ottawa.
Branch of the Dairy and Cold Stor-

age Commissioner : i. Bulletin. —
2. Report of the Commissioner.

Central Experimental Farm. Bulletin.

Dominion Experimental Farms : i.

Bulletin. — 2. Exhibition Cir-

ctilars. — 3. Seasonable Hints. —
4 . Report.

Entomological Circulars.

Fruit Branch : Telegraphic Report.
Frmt Commissioner's Branch : Fruit

and Vegetable Crop Report.
Health of Animal Branch : i . Bul-

letin. — 2. Report.
Tobacco Division: i. Bulletin. —

2. Report.
Departinent of Interior. Ottawa.

Forestry Branch : i) Bulletin. —
2. Circulars.

Department of Marine and Fisheries.
I. Monthly Record of Meteorological
Observations. — 2. Monthly Weather
Review. Otawa.

Department of Mines. Ottawa.

Geological Survey, i. Museum Bul-
letin. — 2. Report.

Mines Branch. Bulletin.

Department of Trade and Commerce,
Ottawa.
Bureau of Statistics : Monthly Re-

port of the Trade of Canada.
Comercial InteUigence Branch : Week-

ly Btilletin.
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Grain Research Laboratory: Bulle-

tin.

Laboratory of the Inland Revenue

Department : Bulletin.

Farm and Dairy and Rural Home. To-

ronto, Ont.
Gazette {La) agricole du Canada. Mi-

nistere federal de l'Agriculture, Ot-
tawa.

Journal (Le) d'Agriculture et d'Horti-
culture. Montreal.

Journal of the Canadian Peat Society
Ottawa.

Manitoba Agricultural College. Bullettin.

Winnipeg.
Ministere de I'Agriculture de la Provin-

vince de Quebec. Circulaires. Que-
bec.

Ministere federal de VAgriculture. Ot-
tawa.
Division du Conimissaire de I'ln-

dustrie animale: i. Bulletin. —
2. Rapport.

Division du Cormnissaire des Se-
mences: i. Bulletin. — 2. Rapport.

Fermes experimentales du Dominion
I. Bulletin. — 2. Conseils pour la

Saison. — 3. Rapport.
Service de 1' Kntomologie : Circu-

laires.

Ministere des Mines. Commission geo-
logique. i. Bulletin du Musee. —
2. Rapport. Ottawa.

Ontario Department of Agriculture:
I. Ontario Agricultural College. Bul-
letin. Guelph, Ont. — 2. Municipal
Bulletin. Toronto.

Province of Alberta. Department of

Agriculture. Statistics Branch. Crop
Bulletin. Kdmonton.

Province- of Quebec. Department of

Agriculture, i. Rapport du Ministre
de I'Agriculture.

— 2. Circulars. Qae-
bec.

Rapport annuel de I'Association cana-
dienne des Producteurs de Semences.
Ottawa.

Rapport annuel de la Societe de Pomo-
logie et de Culture fruitiere de la

Prov. de Quebec. Quebec.
Rapport annuel sur le Commerce du

Canada. Ottawa.

Rapport de la Societe d'Industrie lai-

tiere et de I'icole laitiere de la Pro-
vince de Quebec. Quebec.

Rapport de la Societe de Quebec pour la

Protection des Plantes contre les In-
sectes et les Maladies fongueuses.
Quebec.

Rapport du Ministre de l'Agriculture
du Canada. Ottawa.

Public {The) Service Monthly. Re-

gina.
Revue canadienne. Montreal.
Revue trimestrielle canadienne. Mon-

treal.

Saskatchewan Department of Agricul-
ture. Bulletin. Regina, Sask.

Cmi,!.

Agricultor {El). Santiago.
Anales agronomicos. Santiago.
Anales del Instituto de Ingenieros de

Chile. Santiago.
Anales de la Sociedad agronomica de

Chile. Santiago.
Anuario del Observatorio astronomico

nacional de Santiago de Chile. San-

tiago de Chile.

Anuario estadistico de la Republjca de

Chile. Santiago de Chile.

Anuario meteorologico de Chile. San-

tiago de Chile.

Boletin de Bosques, Pesca y Caza. San-

tiago.
Boletin de la Estacion enologica. San-

tiago.
Boletin de la Sociedad agricola del

Norte. Santiago.
Boletin de la Sociedad agricola del

Sur. Concepcion.
Boletin de la Sociedad de Fomento

fabril. Santiago.
Boletin de la Sociedad nacional de

Agricultura. Santiago.
Boletin del Ministerio de Relaciones

exteriores. Santiago.
Boletin del Museo nacional de Chile.

Santiago.
Boletin minero de la Sociedad nacional

de Mineria. Santiago.
Comercio de Exportacion {Superinten-

dencia de Aduanas, Departamento
de Estadistica Comercial). San-

tiago.

Informacion {La). Santiago.
Resumen del Comercio exterior de

Chile. {Superintendencia de Aduanas,
Departamento de Estadistica Comer-
cial. Importacion y Exportacion).
Santiago.

Revista de Agricultura. Santiago.
Revista de Bibliografia chilena y extran-

j'era. Santiago.
Revista universitaria. Organo de los

Centros de Estudiantes de la Uni-
versidad Catolica. Santiago.
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China.

Bollettino mensile della Camera di

Commercio italiana in Cina. Shang-
hai.

Journal (The) of the Ministry of Agri-
culture and Commerce. Peking.

Columbia.

Anuario estadistico. Republica de Co-

lombia. Bogota.
Revista agricola. Bogota.
Revista nacional de Agricultura. Bo-

gota.

COSTA-RICA.

Anuario estadistico. Repilhlica de Costa

Rica. San Jose.
Boletin de Fomento. Organo del Minis-

terio de Fomento. San Jose.

Cuba.

Boletin de Minus. Habana.
Boletin oficial de Marcas y Patentes.—

Secretaria de Agricultura, Comercio
y TrabaJG. Habana.

Boletin Oficial de la Secretaria de Agri-
cultura, Comercio y Trabajo. Habana.

Boletin Oficial de la Secretaria de Estado.
Memorias comerciales de los Con-
sules. Habana.

Comercio exterior. Habana.
Estacion experimental agronoinica : i.

Boletin. — 2. Circulares. Santiago de
las Vegas.

Gaceta Oficial de la Rep. de Cuba. Ha-
bana.

Revista de Agricultura, Comercio y
Trabajo. Habana.

CZECHO-StOVAKIA.

Deutsche [Der) Iniker aus B6hm,en. Prag.
Deutsche (Der) Landwirt. Prag.
Deutsche Sektion des Landeskultur-

rates fUr die Markgrafschaft Mdhren.
Flugschriften. Briinn.

Land- und forstwirtschaftliche Mittei-

lungen. Prag.
Stall-mist und Kvinstdilnger . Prag.
Zeitschrift fur Zuckerindustrie in Boh-

vnen. Prag.
Zentralblatt pur Landwirtschaft. Briinn.
Vestnik Ministerstva Zemedelstvi Ces-
ko-Slovenske Republiky. Prag.

Denmark.

Beretning fra den Kgl. Veterinaer- og
Landbohejskoles Laboratorium for
Landokonomiske Forsog. Kobenhavn.

Beretning fra Fors0gs laboratories Kgl.
Veterinaer- og Landoh0Jskoles, La-
boratorium for Land0konomiske Ver-

S0g. Kobenhavn.
Beretning tra Statens Fors0gsvirk-
somhed i Plantekultur. Kobnheavn.

Beretning fra Statens Planteavlsud-

valg. Kobenhavn.
Beretning fra Statsanstalten Dansk

Fr0kontrol et Beretning fra Stats-

fr0kontrollen {Dansk Fr0kontrol) .

Kobenhavn.
Beretning om den under Landbrugsmi-

nisteriet sorterende Land0konomiske
Konsulentwirtsomhed. Kobenhavn.

Beretning om Faelles- Udvalget for Fjerk-
raeavlens. Kobenhavn.

Beretning om Landboforeningernes. K0-
benhavn.

Comptes Rendus des Travaux dtt Labo-
ratoire de Carlsberg. Copenhague.

Danish (The) Export Review. Copen-
hagen.

Dansk Land. Kobenhavn.
Dansk Patenttidende. Kobenhavij.
Hedeselskabeis Tidsskrift. Viborg.
Landmandsblade. Kobenhavn.
Maelkeritidende . Odensee.

Maanedlige Oversigter over Sygdomme
hos Haveplanterne fra Statens plan-

tepatologiske Forsog. K' benhavn.

Maanedlige Oversigter over Sygdomme
hos Landbrugets Kulturplanter fra
Statens plantepatologiske Fors0g. K0-
benhavn.

Meddelelser fra den Kgl. Veterinaer- og

Landboh0jskoles Serumlaboratorium.
Kobenhavn.

Nordisk Jordbnugsforskning Tidsskrift.
Grubberholm pr. Vail .

Statistiske Efterretninger . Kobenhavn.
Tidsskrift for Landbrugets Planteavl.

Kobenhavn.
Tidsskrift for Land0konomi. Kobenavn.
Tidsskrift for Opmaalings- og Matrikuls-

vaesen. Kobenhavn.
Tidsskrift for Skovvaesen. Kobenhavn.

Ugeskrift for Landmaend. Kobenhavn.
Vort Landbrug. Kobenhavn.

DOlVnNICAN REPUBIvIC.

Revista de Agricultura. Santo Domingo.

Ecuador.

Boletin del Ministerio de Relaciones
exteriores. Quito.

Gaceta municipal. Adas de las Sesio-

nes efectuadas por el ilustre Concejo

municipal de Guayaquil. Guayaquil.
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Egypt and Sudan.

Agricultural (The) Journal of Egypt-
Cairo.

Annuaire siatistique de I'Egypte. Le
Caire.

Bulletin Commercial. Alexandria.

Bulletin de la Societe entomologique

di-gypte. Le Caire.

Bulletin de I'Union des A grictilteurs

digypte. Le Caire.

Cairo [The] Scientific Journal. Cairo.

j^gypte {L') contemporaine. Le Caire.

Memoires de la Societe entomologique

d'J^gypte. Le Caire.

Ministry of Agriculture, Egypt. Tech-

nical and Scientific Service. Bulletin.

Cairo.

Monthly Report issued by the Com-
mercial Intelligence Branch, Central

Economic Board. Cairo.

Finland.

Arsbok. Afvelsforeningens for Ayrshi-

reboskap i Finland. Lahti.

Arsbok [Statistik] for Finland. [An-
nuaire statistique de Finlande). Hel-

siiigfors.
Finska Mosskulturforeningen Arsbok.

Helsingfors.
Maatalouden Hevoshoitolehti. Helsinki.

Maatalouden Karjanhoitolehti. Helsinki.
Maatalous. Helsinki.

Metsdtaloudellinen Aikakauskirja.
{Forsilige Tidskrift). Helsingfors.

Pellervo. Helsingfors.

France.

A cclimatation {L') , Journal des ileveurs.
Paris.

Afrique (L') frangaise. Paris.

Agriculture {L') commerciale frangaias,
coloniale et etrangere. Paris.

Agriculture [L') pratique des Pays
chauds. Paris.

Agronomic [L') coloniale, Bulletin
mensuel du Jardin colonial, Paris.

Alimentation (L') moderne et les In-
dustries annexes. Paris.

Alpes [Les) indtistrielles . Grenoble.
Annates de Chimie analytique et de

Chimie appliquee et Revue de Chimie

analytique reunies. Paris.

Annates (Les) diplomatiques et consu-
laires. Paris.

Annates de Geographic. Paris.

Annates de la Brasserie et de la Distil-

lerie. Paris.

Annates de la Direction de I'Hy-

draulique et des Ameliorations agri-
coles [Bulletin). Paris.

Annates de la Science agronomique
frangaise et etrangere, Institut na-
tional agronomique. Paris.

Annates de la Societe d'Agriculture,
Science et Industrie de Lyon. Lyon.

Annates de la Societe entomologique
de France. Paris.

Annates de I'^cole nationale d'Agri-
culture de Grignon. Paris.

Atmales de I'^cole nationale d'Agri-
culture de Montpellier. MontpeUier.

Annates de I'^cole nationale d'Agri-
culture de Rennes. Rennes,

Annates de I'Institut national agro-

nomique. [Ministere de VAgriculture
et du Commerce). Paris.

Annates de I'Institut Pasteur. Paris.

Annates des Falsifications et des Fratt-

des. Paris.

Annates des Sciences naturelles [Bota-

nique). Paris.

Annates. Documents officiets. Statis-

tique. Rapports. Comptes rendus de
Alissions en France et a i'Stranger .

Ministere de VAgriculture. Direc-

tion de VAgriculture. Paris.

Annates du Bureau Central Meteoro-

rologique de France. Ministere de
VInstruction puhliquc. Paris.

Annates du Comite central agricole
de la Sologne. Orleans.

Annates du Commerce exterieur. Paris.

Annates du Miisee colonial de Marseille.

Paris.

Annates du Service aes Apiphyties.
Ministire de VAgriculture. Paris.

Annee scientifique et industrielle. Pa-
ris.

Annee sociale internationale. Reims.
Annuaire. Association des Chimistes

de Siicrerie et de Distillerie de France
et des Colonies. Paris.

Annuaire colonial du Materiel et de

la Mecanique agricoles. Chambre

syndicate des Constructeurs de Ma-
chines agricoles de France. Paris.

Annuaire de la Betterave. Valenciennes.
Annuaire de VAgriculture et des As-

sociations agricoles. Lyon & Paris.

Annuaire des Eaux et Forets. Paris.

Annuaire du Ministere du Commerce
et de I'Industrie. Paris.

Annuaire general de la France et de

I'fyranger. Paris.

Annuaire statistique de la France. Paris

Apiculteur [L'). Paris.

Archives de Parasitologic. Paris.
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Argus (L') des Revues. Paris.

Association frangaise pour la destruc-

tion du^varron. Publications. Paris.

Association italo-frangaise d'expan-
sion economique : i. Bulletin. —
2. Circulaires. Paris.

Bihliographe {Le) moderne. Paris.

Bibliographic scientifique frangaise :

I^re Section: Sciences mathematiques
et physiques ; Il^me Sect. : Sciences

naturelles et biologiques. Paris.

Biere {La) et les Boissons fermentees.
Paris.

Bois {Le). Paris.

Brasserie et Malterie. Nancy.
Brevets d'Invention. Office national

de la Propriete industrielle . Paris.

Bulletin bi-mensuel de I'Office du Gou-
vernement general de I'Algerie. Paris.

Bulletin commercial et financier du

Journal d'Agriculture tropicale. Pa-
ris.

Bulletin de Geographic botanique. I^e

Mans, Sarthe.
Bulletin de la Chambre syndicate de

la Motoculture. Paris.

Bulletin de I'Agence gene'rale des Co-
lonies. Service des Renseignefnents.
IVIinistcre des Colonies. (Ancien Bul-
letin de I'Office colonial). Paris.

Bulletin de la Societe des Agriculteurs
de France. Paris.

Bulletin de la Societe botanique de

France.-— i. Memoires. — 2. Sean-
ces. Paris.

Bulletin de la Societe d'Encouragement
pour VIndustrie nationale. Paris.

Bulletin de la Societe d'J^tudes et de

Vulgarisation de la Zoologie agricole.
Bordeaux.

Bulletin de la Societe de Geographic
commerciale du Havre. Havre.

Btdletin de la Societe entomologique
de France. Paris.

Bulletin de la Societe nationale d'Accli-

r/iatation de France. Paris.

Bulletin de la Societe de Pathologic
exotiqne. Paris.

Bulletin de la Societe de Pathologic
vegetale de France. Paris.

Bulletin de la Societe scientifique d'Hy-
giene alimentaire et d'Alimentation
rationnelle de l'Homme. Paris.

Bulletin de la Societe scie^itifique et me-
dicate de I'Ouest. Rennes.

Bulletin de la Societe des Viticulieurs
de France et d'Ampelographie. Paris.

Bulletin de I'Association agricole et

vitioole de la Marne. Reims.

Bulletin de VAssociation cotonniere

coloniale. Paris.

Bulletin de I'Association de Documen-
tation bibliographique , scientifique,
industrielle et commerciale. Paris.

Bulletin de VAssociation des Chimis-
ies de Sucrene et de Distillerie de

France et des Colonies. Paris.

Bulletin de I'Institut colonial de Mar-
seille : Section des Caoutchoucs —
Section des Cereales et Plantes d
Fecule. — Section des Matieres gras-
ses. Mar'seille.

Bulletin de I'Institut Pasteur— Revues
et Analyses. Paris.

Bulletin de I'Office colonial. Paris.

Bulletin de l' Union des Chambres de

Commerce francaises a I'Etranger
atix Colonies et aux Pays de Pro-
tectorat. Paris.

Bulletin des Seances de la Socidte

nationale d' Agriculture de France.
Paris.

Bulletin des Seances de la Societe des

Sciences de Nancy. Nancy.
Bulletin des Soies et des Soieries. I^yon.
Bulletin du Laboratoire d'Agronomic

coloniale. Paris.

Bulletin du Laboratoire regional d'En-

iomologie agricole. Rouen.
Bulletin du Aluseum national d'His-

toire 7iaturelle. Paris.

Bvtlletin du Syndicat general de Defense
du Cafe et des Produits coloniaux.

Paris.

Bulletin mensuel de la Chambre syndi-
cate des Constructeurs de Machines

agricoles de France. Paris.

Bulletin mensuel de la Societe d'Agri-
culture, de Commerce et d'Industrie

du Var. Draguignan.
Bulletin mensuel de la Societe centrale

d'A gricultvire ,
d'Horticulture etd'Ac-

climatatton de Nice et des Alpes
Maritimes. Nice;

Bulletin mensuel de la Societe de Geogra-

phic commerciale de Paris. Paris.

Bulletin mensuel de VAssociation in-

ternationale dxi Froid. Paris.

Bulletin mensuel de I'Office du Gouverne-
nement tunisien. Paris.

Bulletin mensuel de I' Office interna-

tional d'Hygiene publique. Paris.

Bulletin mensuel de I'Office des Rensei-

gnements agricoles {Ministire de

I'Agriculture). Paris.

Bulletin mensuel des Recentes publi-
cations frangaises. Paris.
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Bulletin mensuel du Commerce, de I'ln-

dusirie et de VAgriculture. Paris.

Bulletin mensuel du Syndicat national

du Commerce en Gros des Vins

Cidres, Spiritueux et Liqueurs de

France. Paris.

Bulletin officiel du Bureau de Rensei-

seignements du Bresil d Paris.

Paris.

Bidletin scientifique et industriel de la

Maison Roure-Bertrand Fits. Grasse.

Bulletin technologique. Paris.

Bulletin trimestriel de la Societe cen-

t^ale d'Agriculture du Departement
de la Seine-Inferieure. Rouen.

Bulletin trimestriel de la Societe Mycolo-

gique de France. Paris.

Cahiers {Les) coloniaux [Institut colo-

nial de Marseille). Marseille.

Campagne (La). Paris.

Caoutchouc [Le) et la Gutta-Percha.

Paris.

Carnet du Viticulteur. Station viticole

de Cognac. Cognac.
Champagne [La) viticole. Cunieres,
Marne.

Chimie et Industries. Paris.

Circulaires de I'lnstitut colonial de

Marseille. Marseille.

Colonies et Marine. Paris.

Comptes rendiis des Seances de I'Aca-

demie d'Agriculture de France. Paris.

Comptes rendus hebd. des Seances de

VAcademic des Sciences. Paris.

Comptes rendiis des Seances de la So-

ciete de Biologie. Paris.

Conserve [La) alimentaire. Meulan.

Correspondant [Le). Paris.

Documents statisiiques reunis par I'Ad-
ministration des Douanes sur le

Commerce de la France. Paris.

i^cho [L') de I' Exportation frangaise.
Paris.

i,cho [L') forestier. Paris.

iicho (L'j des Mines et de la Metallur-

gie Paris.

Engrais (L'). I^ille.

Expansion \L') coloniale. Marseille.

Expansion (L') economique. Paris.

Farmacia. Revue scientifique et de

Defense professionnelle. Lyon.
Feuille d'Information du Minisiere

de I'Agriculture. Paris.

France et Italic. Bulletin de la Societe

Italo-Frangaise d'Expansion econo-

mique. Paris.

France (La) et le Marche italien. Paris.

France [La) hippique. Paris.

Froid {Le). Paris.

Gazette {La) coloniale. Paris.

Genie {Le) civil. Paris.

Genie {Le) rural. La Motoculture et

rilectroculture. Paris.

Geographic {La). Bulletin de la Society

de Geographic. Paris.

Hygiene (L'j de la Viande et du Lait.

Paris.

Illustration {L') e'conomiqtie et finan-
ciere. Paris.

Industrie {L') du Beurr'e. Niort.

Industrie {L') chimique. Paris.

Industrie {L') frangaise de la Conserve.

Paris.

Industrie [L') frigoripque. Paris.

Industrie [L') laitiere. Paris.

Informateur {L') Paris.

Informateur {L') publie par I'Agence

generate de Librairie et de Publica-

tions. Paris.

Information {L') universelle. Paris.

Insecta. Revue 'illustree d'Entomologie.
Rennes.

Inventions {Les) illustrees. Paris.

Jardin {Le). Paris.

Journal d'Agriculture pratique. Paris.

Journal d'Agriculture pratique, de Viti-

culture' et d'Economic rurale pour le

Midi de la France. Toulouse.

Journal d'Agriculture tropicale. Paris.

Journal de la Societe Nationale d'Horti-

culture de France. Paris.

Journal des ^conomistes. Paris.

Journal des Fabricants de Sucre. Paris.

Journal de Pharmacie et de Chimie.

Paris.

Journal officiel de la Repuhlique fran-

gaise. Paris.

Mecanique rurale. Paris.

Meunerie {La) frangaise. Paris.

Miscellanea entomologica. Uzes.

Mois {Le) scientifique et industriel.

Paris.

Moniteur ,{Le) des Soies. Paris.

Moniteur {Le) d'Horticulture. Paris.

Moniteur scientifique. f*aris.

Moniteur {Le) des Travaux publics,
de I'Entreprise, de Vlndustrie. Paris.

Moniteur {Le) vmicole. Paris.

Nature {La). Paris.

Nouveaux {Les) Livres scientifiques et

industriels. Paris.

Ouvrier {L') moderne. Paris.

Parfumerie (La) moderne. Lyon.
Petite {La) Revue agricole et horticole.

Anribes.

Phosphate {Le) et les Engrais chimi-

ques. Revue internationale des En-

grais et Produits chimiques. Paris.
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Polybiblion. Revvie bibliographique Uni-
verselle. i. Partie litteraire. — 2. Par-
tie technique. Paris.

Produire. Usinage et Outillage moder-
nes. Paris.

Progres (Le) agricole. Amiens.

Progres {Le) agricole et viticole. Mont-

peUier.
Questions diplomatiques et coloniales.

Paris.

Quinzaine {La) coloniale. Paris.

Rapports commerciaux des Agents di-

plomatiques et consulaires de France.
Paris.

Recueil de Medecine Veterinaire. Al-
fort.

Reforme (La) sociale. Paris.

Renseignements coloniaux et documents

publies par le Comite de I'Afrique
frangaise et le Comite du Maroc.

Supplement de I'Afrique frangaise.
Paris.

Revue agricole, viticole et horticole des

Regions du Centre, de I'Est et du
Svid-Est. Villefranche.

Revue {La) avicole. Paris.

Revue {La) d'Aviculture technique et

commerciale. Paris.
Revue {La) de Chimie industrielle.

Paris.

Revue {La) de la Filature et du Tissage,
Paris.

Revue {La) de VAfrique orientate et

de Madagascar. Paris.

Revue des Eaux et des Forets. Paris.
Revue de VHiculture. Paris.

Revile {La) du Ciel. Bourges, Cher.
Revue {La) economique du Centre

et de I'Ouest. Tours.
Revue frangaise d'Ornithologie. Paris.
Revue generale de Botanique. Paris.
Revue generale de Chimie pure et

appliquee. Paris.

Revue generale des Sciences pures et

appliquees. Paris.

Revue horticole. Paris.
Revue industrielle. Paris.
Revue internationale de Genetique. Na-

ges, Tarn.
Revue des Maladies des Plantes. Paris.
Revue oleicole. Paris.
Revue {La) de Produits chimiques.

Paris.

Revue des Sciences politiques. Paris.
Revue {La) scientifique. Paris.
Revue veterinaire. Toulouse.
Revue {La) vinicole. Paris.
Science {La) sociale suivant la Methode

d'Observation. Paris.

Sol {Le) sacre. Toulouse.
Station viticole de Cognac. Notes men-

suelles. Paris.

Technique {La) moderne. Paris.

Uruguay {L') agricole, industriel, colo-

nisateur, minier et politique. Paris.
Vie {La) agricole et rurale. Paris.
Vie {La) a la Campagne. Paris.
Vie {La) aux Champs. Paris.

Germany.

Allgemeine Fischerei Zeitung. Mxin-
chen.

Allgemeine Forst- und Jagd-Zeitung.
P^rankfurt a. M.

Annates Mycologici, Berlin.
Archiv far exakte Wirtschaftsfor-

schung. Jena.
Archiv fur Sozialwissenschaft tmd So-

zialpolitik. Tiibingen.
BadischerLandesverein fUr Naturkunde.

Mitteilungen. Freiburg.
Bank {Die). Berlin.

Bayerische {Kgl.) Agrikulturbotani-
sche Anstalt in MUnchen. Flugblatt.
Miinchen.

Bericht der konigl. Lehranstalt fUr
Wein-Obst-und Gartenbau zu Gei-
senheim a. Rh. Berlin.

Bericht der Oberhessischen Gesell-

schaft fiir Natur- und Heilkunde zu
Giessen. Giessen.

Berichte aus dem physiologtschen La-
boratorium und der Versuchsanstalt
des landwirtschaftlichen Instituts der
Universitdt Halle. Hannover.

Berichte der deutschen botanischen

Gesellschaft. Berlin.
Bericht iiber das Auftreten von Feinden
und Krankheiien der Kulturpflan-
zen in der Rheinprovinz. Bonn.

Berliner tierdrztliche Wochenschrift.
Berlin.

Bibliographic der deutschen Zeitschrif-
ten : i. Literatur. — 2. Rezensionen.
Gautzch Lei Leipzig.

Biedermann's Zentralblatt fiir Agri-
kulturchemie und vationellen Land-
wirtschaftsbetrieb. Leipzig.

Bienenpflege {Die). Weitisberg.
Biochemische Zeitschrift. Berlin.

Biologische {K.) Anstalt fiir Land und
Forstwirtschaft: 1. Berichte.— 2. Mit-

teilungen.
—

3. Flugblatt. Berlin.
Blatter fiir Zuckerriibenbau. Berlin.
Botanisches Centralblatt. Jena.
Bulletin semestriel de la Maison Schim-

mel & Co. jMiltitz, Leipzig.
Butter- {Der) und Fettwarenverkehr.
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(Vormals Berliner Markhallen-Zei-

tung). Berlin.

Centralhlatt fur Bakteriologie, Parasi-

tenkunde und Infektionskrankhei-
ten. Ersie Abteilung : Originale. Re-

ferate.
— Zweite Abteilung : Originale,

Referate. Jena.
Centralhlatt fiir die Zuckerindustrie .

Magdeburg.
Chemiker Zeitung. Cothen.
Chemische (Die) Industrie. — Patent-

berichte. Beilage der Zeitschrift « Die
chemische Industrie')-). Berlin.

Chemisches Zentralblatt. Berlin.

Collegium. Frankfurt a. M.
Deutsche entomologische Zeitschrift « I-

ris ». Dresden.
Deutsche geographische Blatter. Bre-
men.

Deutsche Gesellschaft fiir ZUchtungs-
kunde : Flugschrift. Berlin.

Deutsche Koloniaheiiung. Berlin.

Deutsche landw. GeflUgel-Zeitung. Ber-
lin.

Deutsche landw. Presse. Berlin.

Deutsche landw. Tierzucht. Hannover.
Deutsche Obstbauzeitung. Eisenach.
Deutsche [Der) Pferdeziichter. L,auen-

burg i. Pom.
^Deutsche Rundschau. Berlin.

Deutsche Schlacht- und, Viehof-Zeitung.
Berlin.

Deutsche tierdrztliche Wochenschrift.
Haimover.

Deutsche Wirtschafts-Zeitung. Zentral-

blatt fiir Handel, Industrie und Ver-

kehr. Berlin.

Deutsche [Die) Zuckerindustrie. BerHn.
Deutscher Aussenhandel. Zeitschrift des

Handelvertragsvereins . Berlin.

Deutsches Handels-Archiv. Berlin.

Deutsches Kolonialblatt. Berlin.

Deutsches meteorologisches Jahrbuch.
Berlin, Karlsruhe, Bremen, Darm-
stadt, Stuttgart.

Deutsches meteorologisches Jahrbuch fiir

Bayern. Miinchen.

Dinglers polytechnischesJournal. Berlin.

Diingungsversuche in den deutschen
Kolonien. Berlin.

Entomologische Mitteilungen. Berhn-
Dahleni.

Entomologische Zeitschrift mit Fauna
exotica. Frankfurt.

Erndhrung (Dieze.) der Pflan Stassfurt.

Export. Organ des Centralveretns fiir

Handelsgcographie und Forderung
deutscher Interessen tm Auslande.
BerUn.

Fischerei-Zeitung. Neudanun.
ForstwissenschaftlichesCentralblatt.'Bei

Un.

Fiihling's landwirtschaftliche Zeitung.
Stuttgart.

Fuller- [Die] und DUngemittel Industrie.

Magdeburg.
Geisenheimer Mitteilungen iiber Obst-
und Gartenbau. Wiesbaden.

Geographisches Jahrbuch. Gotha.

Geologisches Zentralblatt. Leipzig.
Georgme. Konigsberg i. Pr.

Gordian. Zeitschrift fiir Kakao, Zucker
tind deren Erzeugnisse. Hamburg.

Gummi-Zeitung. Berhn.

Hedwigia. Dresden.
Hessische landwirtschaftliche Zeitschrift.

Darmstadt.
Illustrierte landw. Zeitvtng. BerUn.

Imkerzeitung. Ilshofen.

Internationale Bibliographic der Zeit-

schriftenliieratur : i. Abteilung A.

Bibliographic der deut. Zeitschriften-
Literatur. — 2. Abt. C. Bibl. der

Rezensionen tmd Referate.
—

3. Bei-

lage. Gautsch bei Leipzig.
Internationale Mitteilungen fiir Bo-

denkunde. Berhn.

Jahrbuch der deutschen Bibliotheken.

Leipzig.

Jahrbuch der deutschen Landwirtschafis-
Gesellschaft. Berlin.

Jahrbuch der Moorkunde. Bericht iiber

die Fortschritte auf alien Gebieten der

Moorkultur und Torfverwertung.
Hannover.

Jahrbuch der Versuchs- und Lehran-
stalt fiir Brauerei in Berlin. Berlin.

Jahrbuch des Instituts fiir Jagdkunde
[Neudamm und Bevlin-Zeklendorf)

begrundet von der deutschen Jdger-
Zeitung. Neudanun.

Jahrbuch fiir das deutsche Reich.

Berlin.

Jahrbuch fiir Gesetzgehung, Verwaltung
und Volkswirtschaft im deutschen

Reich. Leipzig.

Jahrbiicher fiir National6konomie und
Statistik. Jena.

Jahrbuch fiir wissenschaftliche undprak-
tische Tierzucht einschliesslich der

Ziichtungsbiologie. Hannover.

Jahrbuch iiber neuere Erfahrungen auf
dem Gebiete der Weidewirtschaft und
des Futterbaiies . Hannover.

Jahresbericht der agrikulturchemischen
Versuchssfation Berlin. Breslau.

Jahresbericht der agrikulturchemischen
Versuchsstaiion der Landwirtschafts-



PERIODlCAIv PUBLICATIONS REVIEWED BY THE BUREAU XXI

hammer fur die Provinz Schleswig-
Holstein. Kiel.

Jahresherichi der k. landw. Hochschule
in Berlin. Berlin.

Jahresbericht der Vereinigung fiir an-

gewandte Botanik. Berlin.

Jahresbericht des Instiiuts fur Zuckev-

industrie. Berlin.
'

Jahresbericht. Institut fiir angewandte
Botanik. Hamburgische botanische

Staatsinstitute. Hamburg.
Jahresbericht iiber das Gebiei der Pflan-

zenkrankheiten. Berlin.

Jahresbericht iiber die Erfahrungen und
Fortschritie auf dent Gesamtgebiete
der Landwirtschaft. Braunschweig.

Jahresbericht iiber die Ergebnisse der

Immimitdtsforschimg. Stuttgart.

Jahresbericht iiber die Fortschritte auf
dem Gesamtgebiete der Agrikulturche-
m-ie. Berlin.

Jahresbericht iiber die Fortschritte,

Verdffentlichungen imd wtchtigeren

Ereignisse tm Gebiete des Forst-

Jagd- und Fischereiwesens. Frank-
furt a. Main.

Jahresbericht iiber die Untersuchungen
und Fortschritte auf dem Gesamtge-
biete der Zuckerfabrikation. Braun-

schweig.
Just's botanischer Jahresbericht. Leipzig.

Jahrbiicher fiir wissenschaftliche Bota-

nik. Leipzig.
Kaiser Wilhelm Anstalt fiir Pflanzen-

schutz in Hohenheim. Flugblatt. Stutt-

gart.
Kaiser Wilhelm Institut fiir Landwirt-

schaft in Bromberg: i. Mitteilun-

gen. Berlin.— 2. Abteilung fiir Pflan-
zenkrankheite7i. i.Berichte.— 2 Flug-
blatt. Posen.

Kali. Zeitschrift fiir Gewinnung, Ver-

arbeitung und Verwertung der Kali-

salze. Halle a. S.

Kaninchenziichter [Der). Leipzig.

Kolloid-Zeitschrift [Zeitschrift fiir wis-

senschaftliche und technische Kol-

loidchemie). Leipzig.
Kiihn-Archiv. Arbeiten aus dem land-

wirtschaftlichen Institut der Umver-
sitdt Halle. Berlin.

Kulturtechniker (Der). Breslau.

Kunstdunger-Futtermittel und Leim-

Zeitung und Oel- und Fett-Zeitung.
Berlin.

Land (Das). Berlin.

Landwirtschaftliche JahrbiicJier . BerUn.

Landwirischaftliche Maschinen und Ge-

rdte. Artern, Prov. Sachsen,

Landwirtschaftliche Umschau. Magde-
burg.

Landivirtschaftliche Wochenschrifi fiir

die Provinz Sachsen. Halle a. S.

LandivirtscJiaftliche Zeitschrift fiir die

Rheinprovinz. Bonn.

Landwirtschaftliche {Die) Versuchs-Sta-

tionen. Berlin.

Landwirtschaftliches Wochenhlatt fiir

Schleswig-Holstein. Kiel.

Maschinen-Zeitung. Magdeburg.
Mikrokosmos. Stuttgart.
Milchviehkontrollverein [Der). Inster-

burg.

Milcliwirtschaftliches Zentralblatt. Han-
nover.

Ministerialblait der Kgl. Preussischen

Verwaltung fiir Landwtrtschaft, Do-
mdnen und Forsten. Berlin.

Mitteilungen der deutschen Landwirt-

schafts-Gesellschaft. BerUn.

Mitteilungen der landwirtschaftlichen
Institute der Kgl. Universitat Breslau.

Berlin.

Mitteilungen des deutschen Weinbau-
verein. Mainz.

Mitteilungen des Fischerei-Vereins fiir

die Provinz Brandeburg. Berlin.

Mitteilungen iiber Weinbau und Kel-

lerwirtschaft. Wiesbaden.

Molkerei-Zeitung. Berlin.

Molkerei-Zeitung. Hildesheim.

Monatshefte fiir praktische Tierheil-

kunde. Stuttgart.

Mycologisches Centralblatt. Jena.
Nachrichten der Centrale fiir Vieh-

verwertung. BerUn.
Nachrichten fiir Handel, Industrie und,

Landwirtschaft. Berlin.

Naturivissenschaften [Die). Berlin.

NaturwissenscJtaftliche Wochenschrifi.

. Jena.

Naturwissenschaftliche Zeitschrift fiir

Forst-und Landwirtschaft. Stuttgart.
Notizbldtter des konigl. botanischen

Gartens und Museums zu Dahlem
bei Steglitz. StegHtz, Berlin.

Obst- und Gartenhauzeitung fiir Westfalen
und Lippe. Herford.

Petermanns {Dr. A .)
Mitt, aus J. Per-

thes' geogr. Anstalt. Gotha.

Praktische Blatter fiir Pflanzenbau und

Pflanzenschiitz. Miinchen.
Rheinische Monatssclirift fiir Obst-

Garien- und Gemiisebau. Bonn.

Rosen-Zeitung. Karlsruhe.
Saaten- Diinger- vmd Futtermarkt {Der).
Berlin-Wihnersdorf ,
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Schaper's illustrierte landwirtschaftli-
che Literaiur-Berichte. Hannover.

Siidost. Balkan-Revue. Berlin.

Technik und Wirtschaft. Berlin.

Tharandter forstliches Jahrbuch. Tha-
randt.

Tierziichtnachrichten dev Landwivt-

schafts-Kammer fiir dte Provinz

Brandeburg und Mitteilungen der

Versuchsstation fiir landw. Fiitie-

rungsversuche zuKarstddt. Karstadt.

Tropenpflanzer (Der).
— Beihefte dem

Tropenpflanzer. Berlin.

Verhandlungen des Vorstandes des Ko-

lonial-ivirischaftlichen Komiiees. Ber-
Un.

Vierteljahrshefte zur Siatistik des deut-

schen Reichs. Berlin.

Wasser und Abwasser. Zeitschrift fiir

die gesamte Wasserwirtschaft, fUr Was-
sertechnik und Wasserrecht. I^eipzig.

Weinbau {Der). Stuttgart.
Weltwirtschaftliches Archiv. Jena.
Wochenschrift fvir Brauerei. Berlin.

Wochentliches Verzeichnis der erschie-

nenen und der vorbereiteten Neuig-
keiten des deutschen Buchhandels.
Borsenverein d. deutschen Buchhdnd-
ler zu Leipzig. Leipzig.

Zeitschrift des deutschen Landwirt-

schaftsrats. (Ancienne Zeitschrift fiir

Agrarpolitik). Berlin.

Zeitschrift des Vereins der deutschen
ZuckerIndustrie. Berlin.

Zeitschrift des Vereins deutscher Fn-

genieure. Berlin.

Zeitschrift fiir angewandte Chemie.

Leipzig.
'^Zeitschrift fiir angewandte Entomologie .

BerUn.

Zeitschrift fiir Botanik. Jena.
Zeitschrift fiir Fischerei. BerUn.

Zeitschrift fiir Fleisch- und Milch-

hygiene. Berlin.

Zeitschrift fiir Forst- und Jagdwesen.
BerUn.

Zeitschrift fiir Gdrungsphysiologie. Ber-
lin.

Zeitschrift fiir das gesamte Getreidewe-
sen. Berlin.

Zeitschrift fiir die gesamte Kdlie-In-
dustrie. Miinchen.

Zeitschrift fiir Gestiitkunde und Pferde-
zucht. Hannover.

Zeitschrift fiir induktive Abstammungs-
und Vererbiingslehre. Berlin.

Zeitschrift fur Infektionskrankheiten,
parasitdre Krankheiten und Hygiene
der Haustiere. Berlin.

Zeitschrift fiir das Idndliche Fortbil-

dungschulwesen in Preussen. Berlin.

Zeitschrift fiir Pflanzenkrankheiten.
Stuttgart.

Zeitschrift fiir Pflanzenziichtung. BerUn.

Zeitschrift fiir Schafzucht. Hannover.
Zeitschrift fiir Spiritusindustrie . Berlin.

Zeitschrift fiir Untersuchung der Nah-
rungs- und Genussmittel sowie der

Gebrauchsgegenstdnde. Miinster i. W.
Zeitschrift fiir wissenschaftliche Insek-

tenbiologie. BerUn-Schoneberg.
Zeitschrift fiir Ziegenzucht. Hannover.
Zentralblatt fiir Biocheniie und Biophy-

sik. Leipzig.
Zentralblatt fiir das deutsche Reich.

Berlin.

Zentralblatt fiir die kunstdtmger-Indii-
strie. Mannheim.

Zentralblatt der Preussichen Land-
wirtschaflskammern. Berlin.

Zentralblatt fiir Zoologie, allgemeine
und experimentelle Biologie. Leipzig.

Great Britain and Ireland.

A ccounts relating to the Trade and Com-
merce of Certain Foreign Countries
and British Possessions. London.

Accounts relating to Trade and Navi-

gation of the United Kingdom. Lon-
don.

Agricultural and Horticultural Asso-
ciation. One and All Garden Books.

London.
Agricultural Economist and Horticul-

tural Review. London.

Agricultural Organisation Society and
its Aims. Leaflets. Dublin.

Agricultural Students' G^^^^tte. Ciren-

cester.

American Machinist {European edi-

tion). London.
Analyst {The). London.
Anglo-Canadian Year-Book. London.
Annals {The) of 4ppii^d Biology. Lon-

don.
Annals of Botany. London.
Annals of Tropical Medicine and Pa-

rasitology. Liverpool.
Annual Report by the Chief Veterinary

Officer. Board of Agriculture and
Fisheries. London.

Armstrong College. Agricultural De-

partment. College Bulletin. Newcastle-

upon-Tyne.
Asiatic {The)Quarterly Review. London.
Avicultural Magazine. Manchester.
Bedrock. A Quarterly Review of Scien-

tific Thought. London.
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Biochemical {The) Journal. Liverpool.
Biometrika. Cambridge.
Bird Notes and News. London,
Blockade and Supply Supplement to

the Daily Review of the Foreign Press.

London.
Bloodstock Breeders' Review. London.
Board of Agriculture and Fisheries :

I. Journal of the Board of Agricul-
ture. — 2. Monthly Agricultural

Report.
—

3. Food Prodttction Lea-

flet.
—

4. Guides to Small Holders.

5. Leaflets.
— 6. Department of Agri-

culture and Fisheries. Special Leaflets.—
7. Monthly Weather Report of the

Meteorological Office.
— 8. Meteorolo-

gical Office Circulars. — 9. Board of

Agric. and Fisheries Hafidbook. Di-
seases of Animals Acts. London.

Board of Agriculture for Scotland. —
I. Scottish Journal of Agriculture.— 2. Monthly Agricultural Repon. —
3. Leaflets. Edinburgh.

Board {The) of Trade Journal and Covn-

mercial Gazette. London.
Bodleian {The) Ouarterly Record. Ox-

ford.

Botanical Jour7ial. London.
British {The) Bee Journal and Bee-

keepers' Adviser. London.
British Birds. London.
British Sea Anglers' Society's Quar-

terly. London.
British {The) Year Book of Agriculture
and Agricultural Who's Who. Lon-
don.

Bulletin of Entomological Research.

London.
Bulletin of the Imperial Institute of

the United Kingdom, Col. &• India.

London.
Bulletin of Miscellaneous Information.

R. Botanic Gardens Kew. London.
Chemical {The) News. London.
Chemical {The) Trade Journal and

Chemical Engineer. London.
Chemical World. Ivondon.
Cold Storage and Produce Review.

London.
Colonial (The) Journal. London.
Cooperative Reference Library Miscel-

laneous Publications. .Dublin.

Daily Review of the Foreign Press et

Supplements. London.
Dairy {The) World cSy British Dairy

Farmer. London.
Department of Agriculture ad Techni-

cal Instruction for Ireland : i. Jour-
nal of the Department of Agriculture

and Technical Instruction for Ire-

land. — 2. Crop Report.
—

3. Lea-

flets. Dublin.

Diplomatic and Consular Reports. Lon-
don.

Economic Review of the Foreign Press.

London.
Economic Supplement to the Daily

Review of the Foreign Press. London.
Economist {The). London.

Edinburgh Review. London.

Engineer {The). London.
Engineering. London.
Entomologist's (The) Monthly Maga-

zine. London.
Estate {The) Magazine. Letchwerth,

Herts.

Eugenics {The) Review. London.
Farmer {The) and Stock Breeder and
Chamber of Agriculture Journal.
London,

Fertilizers. London.
Field {The) London.
Fishing {The). Gazette London.
Food and Supply Review of the Foreign

Press. London.
Fruit dower, Fruiterer, Florist and
Market Gardener. London.

Gardeners' Chronicle. London.

Geographical {The) Journal. I/ondon.

Herefordshire County Council. Far-

mers' Bulletin. Hereford.
Ice and Cold Storage. London.
Illustrated {The) Official Journal {Pa-

tents). London.
Implement {The) and Machinery Re-

view. London.
India Rubber {The) Journal. London.
Institute {The) of Chemistry of Great

Britain and Ireland. Proceedings.
London.

International Sugar Journal. Altrin-

chani.

Irish Agricultural Organisation Society.

Leaflets. Dublin.
Irish Gardening. Dublin.

Journal of Agricultural Science. Cam-
bridge.

Journal {The) of Botany British and

Foreign. London.
Journal {The) of Ecology. Cambridge.
Journal (The) of Genetics. Cambridge.
Journal {The) of State Medicine. Lon-

don.

Journal of the African Society. Lon-
don.

Journal of the Central and Associated
Chambers of Agriculture and Agri-
cultural Record. London.
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Journal of the Chemical Society. London,

Journal of the Institute of Bankers.

London.
Journal of the Institute of Brewing.
London.

Journal (The) or the Land Agents'
Society. London.

Journal of the Manchester Geographi-
cal Society. Manchester.

Journal of the Ministry of Agriculture

(despues de enero de 1920 ; ya
Journal of the Board of Agriculture).
London.

Journal of the National Poultry Or-

ganization Society. London.

Journal of the Royal Horticultiiral

Society. London.

Journal of the Royal Society of Arts.

London.

Journal of the Society of Chemical

Industry. London.

Journal {The) of the Textile Institute.

Manchester.

Journal of Tropical Medicine and
Hygiene. London.

Journal of Zoological Research. London.
Live Stock Journal. London
London (The) Gazette. London.
Mark Lane Express. Agricultural Jour-

nal. London.
Memoirs and Proceedings of the Man-

chester Literary and Philosophical
Society Manchester.

Midland [The) Agricultural and Dairy
College. Bulletin. Kingston-on-Soar.

Monthly List of Official Publications
issued by H. M. Stationery Office.

London.
Monthly List of Parliamentary Publi-

cations issued by H. M. Stationery

Office. London.
National {The) Food Journal: London.
Naturalist {The). London.
Nature. London.
New (The) Phytologist: a British Bota-
mcal Journal. London.

North British A grictilturisi. '^dinhuxgh.
Palmer's Index to the Times Newspa-

per. Shepperton-on-Thames.
Parasitology . Cambridge.
Perfumery {The) and Essential Oil

Record. London.
Practical {The) Engineer. London.
Proceedings of the R. Agricultural So-

ciety of England. London.
Proceedings of the R. Society of Edin-

burgh. Edinburgh.
Publishers' Circular and Booksellers'

Record. London.

Quarterly Journal of Experimental Phy-
siology. London.

Quarterly Journal of Forestry. London.
Quarterly Journal of Microscopical

Science. London.
Quarterly Journal of the R. Meteoro-

logical Society. London.
Quarterly List of Official Publications.

Issued by H. M. Stationery Office.
London.

Quarterly List of Parliamentary Pu
blications. Issued by H. M. Sta-

tionery Office. London.
Quarterly {The) Review. London.
Quarterly Summary and Meteorolo-

gical Readings. Royal Botanic So-

ciety of London. London.
Reconstruction Supplement to the Daily

Review of the Foreign Press. London.
Report. The British Cotton Growing

Association. Manchester.
Review {The) of Applied Entomology ;

Series A : Agricultural; Series B :

Medical and Veterinary. London.
Review of the Foreign Press — The

Economic Review. London.
Royal Dublin Society : i. The Econo-

mic Proceedings.
— 2. The Scien-

tific Proceedings. Dubhn.
Royal Society. 1. Philosophical Trans-

actions. — 2. Proceedings of the R.

Society. Biological Science. London.
Royal {The) Society for the Protec-

tion of Birds. Report. London.
Russian {The) Review. Liverpool.
Science A bstracts : Section A : Physics ;

Section B : Electrical Engineering.
London.

Science Progress in the 20th Century.
London.

Scottish (The) Farmer. Glascow.
Scottish (The) Geographical Magazine.

Edinburgh.
South (The) American Journal and

Brazil and River Plate Mail. Lon-
don.

Symons's Meteorological Magazine. Lon-
don.

System. The Magazine of Business.

London.
Textile {The) Recorder. Manchester.
Times (JThe).

— Educational Supple-
ment — Engineering Supplement. —
Imperial and Foreign Trade Supple-
ment — Literary Supplement —
Weekly Edition. London.

Tobacco Colonial Quarterly. London.
Transactions of the R. Scottish Arbori-

cultural Society. Edinburgh.
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Transactions of the Surveyors' Insii-

ttttion. London.
Tropical Life. London.
United Empire, The Royal Colonial

Institute Journal. London.
University College of North Wales.

Agricultural Department. Publica-

tions. Bangor.
University of Cambridge. School of

Forestry. Bulletin. Cambridge.
University of Leeds and the York-

shire Council for Agricultural Edu-
cation. Publications. Leeds.

University of London. County Council

of Kent and Surrey. Leaflets of the

South Eastern Agricultural College,

Wye, Kent. London.
Utility Poultry Journal. Newport,

Salop.
Wine Trade Revie^v. London.
Yearbook and Register. The National

Utility Poultry. London.
Yearbook [The) of the Scientific and
Learned Societies of Great Britain

and Ireland : A Record of the Work
done in Science, Literature and Art.

London.

Greece.

Annates de I'Observatotre national d'A-
thines. Athenes.

Bulletin semestriel du commerce special
de la Gr^ce avec les Pays etrangers.
Athenes.

Eco [L') coloniale italiana. Corfu.

AeXtiov rscopyixov t7](;' r£copy!,x-/](;'

ExatpsLaC. A6yjvau

rscopyixov xat. Aaatxov AsXt^ov.

AO/jva!,.

Nsa (Ta) recoTTovixa. M7}via!,ov

r£a)pY!.xov IlEpioSixov. AOvjvai.

GUATEMAI.A.

Boletin de Agricultura. Guatemala.
Centro-A merica. Guatemala.

Honduras.

Boletin de la Secretaria de Fomento,
Obras publicas y Agricultura. Te-

gucicalpa.
Revista economica. Tegucicalpa.

Hungary.
Akademiai Ertesito. Budapest.
Allatorvosi Lapok. Budapest.
Annates de llnstitut central amp6-

lographique Royal hongrois. Buda-
pest.

Annuaire statistique "^hongrois. Buda-

pest.

Biharmegyei gazdasdgi Egyesulet hi-

vatalos Kozlonye. Nagyvarad.
Bordszati Lapok. Budapest.
Erdeszeti Kiserletek. Sehnecbanya.
Erdeszeti Lapok. Budapest.
Foldtani Kozlony. Geologische Mit-

Jeilungen. Zeitschrift der ungans-
chen geologischen Gesellschaft, zu-

gleich amtliches Organ der kgl.

Ungar. geologischen Reichsanstalt.

Budapest.
Jahresbericht der k. ungarischen Geo-

logischen Reichsanstalt. K. iinga-
rische Ackerhauministeriuryi. Buda-

pest.

Kiserletiigyi Kozlemenyek. Budape.st.

Magyar Botanikai Lapok. Budapest.
Magyar Dohdnyujdg. Budapest.
Magyar Figuelo. Budapest.
Mezogazdasdgi Szemle. Budapest.
Revue de Hongrie. Budapest.
Tenger [A). Tudomdyos es tdrsadalnii,

tengereszeti es kdzgazdasdgi havi

Folyoirat. Budapest.

India.

Agricultural {An) Journal of the De-

partment of Agriculture, Behar and
Orissa. Patna.

A gricultttralJournal of India. Calcutta.

Agricultural [The) Ledger. Calcutta.

Annals of the R. Botanic Gardens,

Peradeniya. Peradeniya.
Bengal Department of Agriculture :

I Departmental Records. — 2. Di-
rector of Land Records and Agricul-
ture, Bulletin, Agricultural Series.

Calcutta.
Bulletin of the Agricultural Research

Institute, Pusa. Pusa.
Bulletin of Land Records and Agricul-

ture. Assam. Shillong.
Bulletin of the Direction of Land Re-

cords and Agriculture. Colombo.
Bulletin of the Economics Department

of the University of Allahabad. Al-

lahabad.
Burma Departinent of Agriculture :

1. Bulletin. Rangoon, Burma. —
2. Cultivator's Leaflet. Mandalay,
Burma.

Central Provinces. Agricultural De-

partment. Bulletin. Nagpur, C. P.

Ceylon Department of Agriculture :

I. Leaflet, Colombo. •— 2. Bulletin,

Peradeniya.
Commerce and Co-operation. Bombay.
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Department of Agriculture : i Bulle-

tin. — 2. Leaflets. Bombay.
Forest Bulletin. Department of Reve-

nue and Agriculture. Calcutta.

Indian [The] Agriculturist. Calcutta.

Indian and Eastern Engineer. Cal-

cutta.

Indian Engineering. Calcutta.

Indian {The) Forester. Allahabad.

Indian {The) Forest Records. Dehra
Dun.

Indian Journal of Economics. Alla-

habad.
Indian Textile Journal. Bombay.
Indian Trade Journal. Calcutta.

Journal {The) of Dairying and Dairy
Farming in India. Ovietta.

Journal of the Indian Economic Society.

Bombay.
Madras. Central Agricultural Commit-

tee. Bulletin. Madras.
Madras Department of Agriculture :

I. Bulletin. — 2. Leaflets. Madras.
Madras {The) Forest College Magazine.

Coimbatore, South India.

Memoirs of the Department of Agricul-
ture' in India. —

Bacteriological
Series — Botanical Series — Chemi-
cal Series — Entomological Series —
Veterinary Series. Pusa, Bihar.

Monthly Accounts relating to the Sea-
Borne Trade Navigation of British

India. Calcutta.

Monthly Statistcs of Cotton Spinning
and Weaving in India Mills. Cal-

cutta.

Monthly Weather Review. Calcutta.

Mysore State Department of Agriculture.
Bulletin. 1. Chemical Series.— 2.. En-
tomological Series. — 3. Mycological
Series. Bangalore, Mysore.

Planter's {The) Chronicle. Bangalore.
Poona {The) College Magazine. Poona.

Punjab DepoMment of Agriculture,
Bulletin. Lahore, Punjab.

Records of the Botanical Survey of
India. Calcutta.

Tropical {The) Agriculturist & Maga-
zine of the Ceylon Agricultural So-

ciety. Peradeniya, Ceylon.
United Provinces of Agra and Oudh.

Department of Land Records and

Agriculture : Bulletin. Agricultural
Series. Allahabad.

Wealth {The) of India. Madras.

ITAI,Y.

Africa {L') italiana. Bollettino delta

Societd africana d,'Italia. Napoli.

Agricoltura {L') coloniale. Firenze.

Agricoltura {L') italiana. Pisa.

Agricoltura {L') italiana illustrata. Mi-
lano.

Agricoltura {U) mpderna. Milano.
L' Agricoltura subalpina. Cuneo.
Agricoltura {L') toscana. Firenze.
Alimentazione {L'). Milano.

Alpe {L'). Rivista forestale italiana. Fi-
renze.

Amico {L') del contadmo. Oristano
(Sardegna) .

Annali del Commercio. Minister di

Agricoltura, Indusiria e Commercio.
Roma.

Annali del Consiglio superiore delle

acque pubbliche. Ministero dei La-
vori pubblici. Roma.

Annali del Laboraiorio chimico centra-
le delle Gabelle. Roma.

Annali delta R. Accademia d'Agri^
coltura di Torino. Torino.

Annali delta R. Stazione chimico-

agraria sperimentale di Roma. Roma.
Annali delta Societd degli Ingegncri

e degli Architetti Italiani. Roma.
Annali dell'Industria e del Commercio .

Ministero di Agricoltura, Industria
e Commercio. Roma.

Annali del Ministero di Agricoltura,
Industria e Commercio. Roma.

Annali del Museo civico di Storia
naturale di Genova. Genova.

Annali del R. Istituto superiore fo-
restale nazionale. Firenze.

Annali del R. Laboratorio autonomo
di Chimica agraria di Forli. Forli.

Annali dell'Ufflcio agrario provinciate
di Bologna et Annali deWUfflcio
provinciale di Agricoltura di Bologna.
Bologna.

Annali dell'Ufflcio centrale meteor0-

rologico e geodinamico italiano. Mi-
nistero di Agricoltura, Industria e

Commercio. Roma.
Annali di Agricoltura. Ministero di

Agricoltura, Industria e Commercio.
Roma.

Annali di Botanica. Roma.
Annali di Chimica applicata. Roma.
Annali d'Ingegneria e d'Archiiettura.

Roma.
Annali di Statistica. Direzione gene-

rale delta Statistica e del Lavoro.

Roma.
Annuario agrario. Bologna.
Annuario bibliografico italiano delle

Scienze mediche ed afflni. Roma.
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Annuario delta R. Accademia dei

Lined. Roma.
Annuario della R. Stazione bacologica

di Padova. Padova.
Annuario della R. Stazione sperimen-

tale di Caseificio di Lodi. lyodi.

Annuario della Stazione sperinientale
di Risicoltura di Vercelli. Vercelli.

Annuario del R. Istituio d'lncorag-

gianiento di Napoli. Napoli.
Annuario dell' industria cotoniera in

Italia. Milano.
Annuario dell'Istituzione agraria Dottor

Andrea Ponti. JVIilano.

Annuario d'ltalia et Annuario gene-
rale d'ltalia. Geneva.

Annuario per le industri-' chiniiche e

jarmaceuiiche. Ministero per I'In-

dustria, il Commercio e il Lavoro.

Roma.
Annuario. R. Stazione chimico-agra-

ria di Torino. Torino.
Annuario scientifico ed industriale.

IMilano.

Annuario statistico dell'industria ba-

cologica e serica. Ministero per
rIndustria, il Commercio e il La-
voro. Roma.

Annuario statistico italiano. Direzione

generate della Siatistica e del Lavoro.
Roma.

Antologia agraria. Asti.

A. 0. P. I. Bullettino ufficiale deU'Asso-
ciazione orticola professionale iia-

liana. San Remo.
Apicoltore (L') moderno. Bieno (To-

rino^ .

Apicoltura {L') italiana. Ancona.
Archivio per I'Alto Adige. Bolzano.
Archivio hibliografico coloniale. Fi-

renze.
Archivio di storia delle scienze. Roma.
Atti del Comitato nazionale scientifico.

tecnico per lo svihippo e I'incre-

mento dell' industria italiana. Mi-
lano.

Atti della R. Accademia economicc-

agraria dei Georgofili. Pirenze.
Atti della R. Accademia dei Lincei.

Rendiconii della Classe di Scienze

fisiche, maiematiche e naturali. Roma.
L'avvenire agricolo. Parma.
Bollettino agvario siciliano. Palermo.
Bollettino caseario. Supplemento della

Rivista scientifica del Latte. Reggio
Emilia.

Bollettino dei Consumi. Roma.
Bollettino del Consiglio provinciate'

d'agricoltura, dei Consorzi agrart

e dell' Istituto provinciate di San
Michele. Trento.

Bollettino delta Biblioteca del Mini-
stero di Agricoltura, Indtistria e

Commercio. Roma.
Bollettino della Camera agrumaria.

Messina.
Bollettino delta « Cotoniera ». MHano.
Bollettino delta proprieta intellettuale .

Roma.
Bollettino delta R. Societd geografica

italiana. Roma. i

Bollettino delta Societd degli agricoltori
italiani. Roma.

Bollettino delta Socieid geologica ita-

liana. Roma.
Bollettino delta Societd "italiana per

lo studio detValimentazione . Firenze.

Bollettino della Societd tombarda per
la pesca e I'acquicottvira. Milano.

Bollettino delta Societd nazionale degli
olivicoltori. Roma.

Bollettino delta Societd orticola va-

resina. Varese.
Bollettino dell'Associazione dell'indu-

stria laniera italiana. Biella.

Bollettino dell'Associazione italiana fra

gli impicgati delte industrie dello

zucchero e dell'alcoot. Bologna.
Bollettino dell'Associazione pro-piante

fnedicinati ed altre utili. Milano.

Bollettino delte opere moderne straniere

acquistate dalle Bibtioteche governa-
tive del Regno d'ltalia. Roma.

Bollettino delte sedate dell'Accademia
Gioenia di Scienze naturali. Catania.

Bollettino del Ministero degli Affari
Esteri. Roma.

Bollettino del Ministero delte Colonic .

Roma.
Bollettino del R. Comitato geologico

d'ltalia. Roma.
Bollettino del R. Oito botanico di Pa-

lermo. Palermo.
Bollettino del Sindacato vinicoto pie-

montese. Alba.
Bollettino di informazioni dell'Ufjicio

economico del Ministero delte Colo-

nic. Roma.
Bollettino di legistazione e statistica

doganate e commerciate. Roma.
Bollettino di notizie commerciati. Roma.
Bollettino di sericoltura. MUano.
Bollettino di studi ed informazioni

del R. Giardino coloniale di Pa-
lermo. Palermo.

Bollettino mensile deU'Osservatorio di

Montecassino. Montecassino.
Bollettino scientifico-tecnico. Milano.
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BoUettino tecnico puhblicato per cura

del R. Istituto scientifico sperimentale
del tabacco. Scafati (Salerno).

BoUettino trimesirale delle pnhblica-
zioni acquistate o pervenute in dono

al Comune di Firenze. Firenze.

BoUettino ufjficiale della Direzione ge-

nerale del Demanio. Ministero delle

Finanze. Roma.
BoUettino ufficiale del Ministero delle

Colonie. Roma.
BoUettino ufficiale del Ministero dei

Lavori Pubblici. Roma.
BoUettino veterinario italiano. Torino.

Bulletin bibliographique de la chimie

et de ses applications. Genes.

Bullettino bibliografico della botanica

italiana. Firenze.

Bullettino delVagricoltura. Milano.

Bullettino della R. Societd toscana di

Orticoliura. Firenze.

Bullettino della Societd botanica italiana.

Firenze.

Bullettino dell'Associazione agraria friu-
lana. Udine.

Bulletin of the American Chamber of

Commerce for Italy. Milanr..

Camera di Commerclo ed Industria,
Brescia. Processi verbali di seduie.

Brescia.

Camera di Commercio e Industria,
Roma. Atti e documenti. Roma.

Camera di Commercio e Industria,
Udine. Aditnanze. Udine.

Camera di Commercio e di Industria,
Venezia. Sedate pubbliche. Venezia.

Consorzio autonomo del Porto di Ge-

nova. BoUettino. Genova.

Campi (I). Supplemento mensile di

Cooperazione e Mutualitd agraria.
Roma.

Caseifcio (II) moderno. Rona.
Clinica {La) veterinaria. Milano.
Coltivatore (11). Casalmonferrato.
Cronaca agricola. Torino.
Diana. II « Field d' Italia ». Firenze.

Diritto {II) dei pubblici appalti. Roma.
Donna (La) nei campi. Roma.
Eco {L') degli ingegneri e periti agri-

msnsori. Pescia.

Economia. {L') italiana. Milano.
Economia iU) rurale. Torino.
Economia {V) zootecnica. Iglesias

(Cagliari).

Esplorazione {L') commerciale. Milano.

Esportazione {L'). Milano.
Gazzetta agraria, co.nmerciale e indu-

siriale. Alessandria.

Gazzetta chimica italiana. Roma.
Gazzetta ufficiale del Regno d'ltaUa.

Roma.
Geografia {La). Novara.
Giornale {II) agrario. Roma.
Giornale degli allevatori. Catania.
Giornale degli economisti e Rivisla

di statistica. Roma.
Giornale dei mugnai. Milano.
Giornale del Genio civile. Roma.
Giornale della libreria, della tipografia

e delle arti e industrie affini. Milano.
Giornale delle conserve alimentari.

Napoli.
Giornale di agricoltura della domenica.

Piacenza.
Giornale di chimica industriale. Milano.
Giornale di geologia pratica. Parma.
Giornale d'ippologia. Pisa.

Giornale d Italia agricolo. Roma.
Giornale d'Italia forestale. Roma.
Giornale di niedicina veterinaria della

R. Societd nazionale e Accademia
veterinaria italiana. Torino.

Giornale {ID di risicoltura. Vercelli.

Giornale di viticoliura, enologia, agri-
coltura e industria agraria. Avellino.

Giornale vinicolo italiano. Casal Mon-
ferrato.

Illustrazione {L') coloniale. Milano.
Industria {L'). Milano.
Industria {L') chimica, mineraria e

metallurgica. Torino.
Industria {L') lattiera e zootecnica.

Reggio Emilia.
Industria {L') meccanica. Milano.
Industria {U) saponiera, degli olii e dei

gvassi. Milano.
Industrie {Le) chimiche. Supplemento

delle
'

Industrie italiane illustrate.

Milano.
Industrie {Le) italiane illustrate. Milano.

Informazioni seriche. Roma.
Ingegneria {L') italiana. Roma.
Italia {L') agricola. Piarenza.

Italia {L') elettrica. Milano.
Italia {L') sericola. Milano.
Italia (L') vinicola ed agraria. Casal-

monferrato
Laboratorio di studi ed esperienze

sulla seta. Milano. Relazinne {an-

nua) sulVattivitd del Laboratorio.

Milano.
Libertd {La) economica. Bologna.
Libri {I) del giorno. Milano.

Magistrato {R.) delle Acque. Ufficio

idrografico.
— i. BoUettino biblio-

grafico.
•— 2. Relazione annua del

Direttore. Venezia.
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Malpighia. Rassegna mensile di bota-

nica. Catania.

Metallurgia (La) ilaliana. Milano.
Minerva. Rivista delle riviste. Roina.
Minerva agraria. Milano.
Miniera [La] italiana. Roma.
Ministero di Agricoltura, Indnsiria e

Commercio : i . Bollettino dei Mini-
steri per VAgricoltura e per Vlndu-

stria, il Commercio e il Lavoro. Serie

A-I. Disposizioni e provvedimenti
relativi al personale.

— II. Legisla-
zione ed amministrazione. — Serie

B-I : Notizie sulle condizioni dell'a-

gricoliura, delVindiistria e del com-
mercio in Italia e all'estero. — II.

Relazioni e studi scientifici e tecnici.

Ispettorato generale del Commercio.

Ufficio di informazioni commerciali.
Comunicazioni. — Roma.

Ministero degli Affari Esteri. Direzione

generale degli affari commerciali :

I. Circolari. — 2. Per Vesportazione
italiana. — 3. Rapporti. Roma.

Moderno (II) zooiatro. Boloerna.
Monitore {II) tecnico. Milano.
Natura Milano.
Naturalista {II) siciliano. Palermo.
Notizie periodiche di statistica agraria.
Roma.

Nuova agvicoltura del Lazio. Roma.
Nuova {La) Notarisia. Modena.
Nuova Rivista d'Industria e Commercio.
Roma.

Nuovi Annali di agricoltura siciliana.

Palermo.
Nuovo {II) Ercolani. Rivista di medi-

cina veterinaria. Torino.
Nuovo Giornale botanico italiano. Fi-

renze.

Osservatorio {L') commerciale. Svip-

plemento delle Industrie italiane

illustrate. Milano.

Propaganda {La) agricola. Ban.
Rapporti consolari. Ministero degli

Affari Esteri. Direzione generale de-

gli Affari commerciali. Roma.
Rapporti e Monografie coloniali. Mi-

nistero degli Affari Esteri. Roma.
Rassegna mineraria. mstallurgica e

chimica.. Roma.
Rassegna di Pesca. Roma.
Redia. Giornale di Entomologia. Firenze.

Relatione c hilancio industriale. A-
zienda dei Tabacchi. Ministero delle

Finanze. Direzione Generale delle

Privative. Roma.
Rendiconti del R. Istituto Lombardo

di Science e Lettere. Milano.

Revue financiere et economique d'ltalie.

Rome.
Rivista {La). Periodico quindicinale

di viticoltura, enologia ed agraria.

Conegliano.
Rivista agraria polesana. Rovigo.
Rivista {La) agricola. Roma.
Rivista coloniale. Roma.
Rivista del freddo. Roma.
Rivista (La) del Mezzogiorno. Napoli.
Rivista delle Provincie. Roma.
Rivista di agricoltura. Parma.
Rivista di agricoltura e zootecnia.

BaruUo.
Rivista di Ampelografia. xllba.

Rivista di Biologia. Roma.
Rivista internazionale di scienze so-

ciali e discipline ausiliari. Roma.
Rivista italiana delle essenze e pro-

fumi. Milano.
Rivista italiana di legislazione ed

economia agraria. Roma.
Rivista italiana di ragioneria. Roma.
Rivista meteorico-agraria. Roma.
Rivista di Patologia vegetale. Pavia.
Rivista pellagrologica italiana. Firenze.
Rivista scientifica del latte. Reggio

Tiniilia.

Scientia. Rivista di scienza. Milano.
Scuola (R.) Superiore di Agricoltura,

Portici : 1. Annali. — 2. Annali della

Stazione sperinientale per le malattie

infettivn del bestiame. — 3. Bol-
lettino del Laboratorio di Zoologia
generale ed agraria.

—
4. Bollettino

della Stazione sperimentale per le

malattie infettive del bestiame in Por-
tici. Portici (Napoli).

Sicilia (La) industriale. Catania.
Sicurezza (La) e I'igiene dell'industria.

Milano.
Sole {II). Milano.
Statistica del commercio speciale di

importazione e di esportazione.
Roma.

Stazione (R.) sperimentale di Agrumicol-
tura e Frutticoltura di Acireale :

I. Annali. — 2. Bollettino. — 3. Cir-

colari. Acireale (Catania).
Stazioni (Le) sperimentali agrarie ita-

liane. Modena.
Terra (La). Bollettino mensile della Fe-

derazione italiana dei piccoli pro-

prietarii. Pavia.
L'Agricoltura nazionale. Roma.
Tribuna (La) coloniale. Roma.
Villa (La) ed il giardino. Roma.
Vita (La) italiana. Roma.
Viticoltura (La) moderna. Palermo.
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Japan.

Annuaive -financier et economique du

Japon. Ministere des Finances. To-

kyo.
Berichte des Chara Institutes filr land-

wirtschaftliche Forschungen in Kura-
schiki, Provinz Okayama. Kura-
schiki, Okayama.

Botanical (The) Magazine. Tokyo.
Bulletin de I'Association Sericicole

Japon. Tokyo. du
Bulletin of the Imperial Central Agri-

cultural Experiment Station in Japan.
Nishigaliara, Tokyo.

Bulletin [The) of the Imperial Sericul-

tural Experiment Station, Japan. To-

kyo.
Chemical {The) Technology. Tokyo.
Financial Annual of Japan. Tokyo.
Japan Trade Review. Tokyo.
Journal of the College of Agriculture.
Tokyo.

Mitteilungen der deittschen Gesellschaft

fiir Nattir- und Volkerkunde Ostasiens.

Tokyo.
Nippon Nogyo zasshi (Revue de I'A-

gricxilture japonaise). Tokyo.
Sugar (The) Industrial World. Tokyo.
Teikoku Nokivai-ho {Bulletin de la So-

ciete imperiale d'Agriculture). Tokyo.

Mauritius.

Bulletin agricole. Port-Iyouis.

Department of Agriculture : i. Leaflet
Series. Port-Louis.— Bulletin. 2. Ge-
neral Series. — 3. Scientific Series.—
4. Statistical Series. Reduit.

Mexico.

Agricultor (El). Merida.
Anuario estadistico de la Republica

mexicana. Mexico.
Boletin de la Bihlioteca nacional do

Mexico. Mexico.
Boletin de la Cdmara agricola y ga-

nadera de Tamaulipas. Ciudad Vic-
toria.

Boletin de la Direccion general de

Agricultura. Parte I : Revista de

Agricultura. Mexico.
Boletin de la Sociedad de Ganaderos de

Mexico. Mexico.
Boletin oficial de la Secretaria de Agri

cultura y Fomento. Mexico.
Comisidn de Parasvologia agricola.

Circulares. Mexico.
Estacion agricola Central, Mexico :

I. Boletin. — 2. Circulares. Mexico.

Estacion agricola experimental, Ciudad
Juarez, Boletin. Mexico.

Gaceta agricola y veterinaria. Mexico.
Hacendado {El) mexicano. Mexico.
Memorias y Revista de la Sociedad

Cientifica « Antonio Alzaten, Mexico.
Revista {La) agricola. Mexico.
Revista forestal mexicana. Mexi.co.
Secretaria de Fomento, Departamento de

Basques : i. Boletin forestal de Pro--

paganda. — 2. Cartilla forestal.
Mexico.

NETHERI^ANDS and COIvONIES.

AperQu du Commerce et de I'lndusfrie.

Ministere royal neerlandais de VAgri-
culture, de I'Industrie et du Com-
merce. Leyde.

Archief voor de Rubbercultuur in Neder-
landsch-Indie. Buitenzorg, Java.

Archief voor de Suikerindustrie in
Nederlandsch-Indie. Soerabaja.

Boschbouwfiunding Tijdschrift Tectona.

Buitenzorg.
Bulletin van het Department van den
Landbouw in Suriname. Paramaribo.

Bulletin du Jardin Botaniqvie, Departe-
ment de VAgriculture, de l'Industrie
et du Commerce aux Indes Ne'erlan-
daises. Buitenzorg.

Bulletin de l' Union horticole profes-
sionnelle internationale . 'LiO. Haye.

Bulletin. Kolonial Museum. Haarlem.
Cultura. Wageningen.
Deli Proefstation : i. Bulletin van het

Deli Proefstation. — 2. Mededee-

lingen van het Deli Proefstation to

Medan. Medan, Sumatra.
Economische Verslagen van den Neder-

landsche Diplomatiek en Consulaire
Ambtenaren (Suplemento a Han-
delsberichten) . 's Gravenliage.

Genetica. Nederlandsch Tijdschrift voor

Erfelijkheids- en Afstammingsleer.
's Gravenhage.

Handelsberichten. 's-Gravenhage.
Indische {De) Mercuur. Amsterdam.
Jaarboek van het Department van Lan-

bouw, Nijverheid en Handel in Ne-
derlandsch Indie. Batavia.

Jaarverslag van het Proefstat. voor
de Java Suikerindustrie. Soerabaia.

Java. Department van Landbouw, Nij-
verheid en Handel. Batavia.

1. Mededeelingen uitgaande van
het. Department van Landbouw, Ba-
tavia.

2. Mededeelingen van het algemeen
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Proefstation voor den Landbouw. Bui-

tenzorg.
^.Mededeelingen van het agricultuur

chemisch Laboratorium. Buitenzorg.

4. Medeedelingen uit den Cultuur-

tuin. Buitenzorg.
5. Mededeelingen van het Kina

Proefstation. Buitenzorg.
6. Mededeelingen van het Laborato-

rium voor Agrogeologie en Grondon-
derzoek. Buitenzorg.

7. Mededeelingen van het Laborato-

riiim voor Plantenziekten, Buitenzorg.
8. Mededeelingen van het Proefst.

voor het Boschwezen. Buitenzorg.
9. Mededeelingen van het Proef-

station voor Rijst c. a. Buitenzorg.
10. Mededeelingen van het Proef-
station voor Tabak. Buitenzorg.

11. Mededeelingen van het Proef-
station voor The. Buitenzorg.

12. Korte Berichten voor Landbouw,

Nijverheid en Handel. Mededeelingen
van het Statistich Bureau. Buiten-

zorg.
13. Veeartsenijkundige Mededeel-

ingen. Bviitenzorg.

Maandschrift van den Nederlandsch.
Maatschappij voorTuinbouw en Plant-
kunde. Leiden.

Mededeelingen van de Landbouwhoo-

geschool en van de daaraan verbon
den Instituten. Wageningen.

Mededeelingen van de Rijks Hoogere
Land- Tuin- en Boschbouwschool en
van de daaraan Verbonden Instituten.

Wageningen.
Mededeelingen van het algeemen Proef-

station der Avros: i. Algemeene Sc-

rie. — 2. Rubber Serie. Medan.

Mededeelingen van het Besoekish Proef-
station : I. Algeemeene Serie. —
2. Rubberserie. Djeniber, Java.

Mededeelingen van het Proefstation voo-

Vorstenlandsche Tabak. Klaten, Soe>'

rakarta, Java.
Nederlandsch Landbouw-Weekblad.

's-Gravenhage.
Nederlandsch Tijdschrift voor Melkhy-

giene. Amsterdam.
Nederlandsch Weekblad voor Zuievel-

reiding en Veeteelt. Doetinchen.

Nijhoff's Index op de nederl. Periodi-
ken van algerneenen Inhoud.'s-Gta-

venhage.
Octvooischriften van het Octrooiraad

Nederland. s-Gravenhage.
Olien en Vetten. Amsterdam.
Paard (Het). 's-Gravenhage.

Phosphate {The) Industry. Amsterdam.

Phytopathologisch Laboratorimn Wil-

lie Commelin Scholten : i. Vlugblad.— 2. Mededeelingen. Amsterdam.
Primrose. Eerste Nederl. Tijdschrift

voor Rubber. Amsterdam.
Proefstation Midden-Java. Mededee-

lingen. Salatiga, Java.
Proefstation voor de Java-Suikerin-

dusfrie Mededeelingen. Soerabaja.
Suikerindustrie {De) Nijmegen.
Tevsmannia. Batavia.

Tijdschrift
'

voor Diergeneeskunde.
's-Gravenhage.

Tijdschrift voor economische Geogra-

phic. 's-Gravenhage.
Tijdschrift der nederl. Heideniaatschap-

pij Arnhem.
Tijdschrift voor Nijverheid en Land-
bouw in Nederlandsch-Indie. Ba-

tavia, Java.
Treubia. Recueil de Travaux zoologi-

ques, hydrobiologiques et oceano-

graphiques. Buitenzorg.
Veldbode {De). Maastricht.

Verkort meteorologisch Jaarboek. Kon.
Nederlandsch Meteorologisch Ins-

tituut. Utrecht.

Verslagen van Landbouwkundige On-

derzoekingen der Rjkslandbouw-proef-
stations. 's-Gravenhage.

Verslagen en Mededeelingen van de

Directie van den Landbouw. 's-Gra-

venhage.
West-Indie. Paramaribo.

New Zeai^and.

Annual Report of the Department of

Agriculture of New Zealand. Wel-

lington.
Board of Science and Art. Bulletin.

Wellington.
New (The) Zealand Journal of Agricul-

ture. Wellington.
New [The) Zealand Journal of Science

and Technology. Wellington.
New Zealand Official Yearbook. WeVL-

ington.
Patent Office Journal. Wellington.

Norway.

Beretning fra Forings forsoksstationen
ved Landbruksh0iskolev . Kristiania.

Beretning fra Forings fors0kene ved

Norges Landbrukshoiskoie. Kristia-

nia.

Beretning fra Statens Fors0ksgaard
paa Hedemarken. Kristiania.
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Beretning om Hedemarkens Amis For-

seksstations. Kristiania

Beretning om Norges Landhrukshei-
skoles. Kristiania.

Beretning om skadeinsekter of plan-

iesygdommer i land- eg havehruket.

Kristiania.

Beretning om Statens kemiske Kon-
trollstation og Fr0kontrolanstalt i

Kristiania. Kristiania.

Beretning om Veterinaervaesenet og

KJ0dkontrollen i Norge. Kristiania.

Beretninger om Amternes 0konomiske
Tilstand. Kristiania.

Konsularberetninger . Kristiania.

Landbruksdebartement. Statensentomo-

log. Meddelelser. Kristiania.

Landmandsforbundet. Kristiania.

Meddelelser fra det Norshe Myrselskap.
Kristiania.

Meddelelser fra det Statistiske Central-

byraa. Kristiania.

Meddelelser Statsentomolog. Landbruks-

department. Kristiania.

Norges Unterikshandel. Kxistiania.

Norsk Jaeger og Fisher Forenings-
Tidskrift. Kristiania.

Norsk Pristidende. Krstiania.

Norsk Veterinaer-Tidsskrift. Kristiania.

Tidsskrift for det norske Landbruk.
Kristiania.

Ugeskrift for Landbruk. Kristiania.

Ottoman Empier.

Bulletin mensuel de la Statisfique.

Constantinople.
Bulletin officiel du Ministere de I'A-

gricuUure, des Mines et des Forets.

Constantinople.
Hachaklai. Zeitschrift fiir Wissen-

schafttilche und praktische Land-

wirtschaft. Jaffa (Palaestina) .

Rassegna {La) italiana. Costantinopoli.

Paraguay.

Agronomia. Boleiin de la Esiacion agro-
nomica de Puerto Bertoni. Asuncion.

Anuario estadistico. Republi-ca del Pa-

raguay. Asuncion.
Boletin del Departamento nacional de

Fomento. Asuncion
Diario oficial de la Reptiblica del Pa-

raguay. Asuncion.
Revista de la Escuela de Comercio. Asun-

cion.

PERU.

Agriciiltura {La). I^inia.

Anales de la Direccion de Fomento.
I^ima.

Boletin del Ministerio de Fomento.
lyima.

Gaceta {La) industrial. I/ima.
Peru To-day. Lima.
Riqueza (La) agrtcola. Lima.

Phii^ippines.

Bureau of Agriculture : i. Bulletin. —
2. Farmers' Bulletin. — 3. Press
Bulletin. Manila.

Department of the Interior. Bureau of

Forestry. Circulars. Manila.

Philippine {The) Agricultural Review.
Manila.

Philippine {The) Agriculturist. Los
Bancs.

Philippine {The) Journal of Science.— A. Chemical 6- Geological Scien-

ces. —• B. Medical Science. — C. Bo-

tany.
— D. Ethnology, Anthropology

and general Biology. Manila.

University of Philippine, Bulletin. Ma-
nila.

Poland.
Bulletin international de I'Academic

des Sciences de Cracovie. Classe des

Sciences mathematiques et naturel-

les. Cracovie.

Urzedowy Ministerstiva Rolnictwa i

Dobr Pdnstwowych Rzeczypospolitej

Polskiej. Warszawa.

Porto Rico.

Agricultural Experiment Station, Por-
torico : Mayagnez: i. Bulletin.
-^ 2. Circulars. —•

3. Estacion

Experimental Agricola, Boletin. —
4. Est. Exp. Agr. Circulares. —
5. Annual Report.
Rio Piedras: Department of Agri-

culture and Labor, Insular Exp,
Sta. : I. Bulletin. — 2. Annual
Report.

Government of Porto Rico. Board of
Commissioners of Agriculture: i. Bul-
letin.—2. Circulars. Rio Piedras, P.R.

Journal {The) of the Department of

Agriculture of Porto Rico. Rio Pie-

dras, P. R.
Revista de Agricultura de Puerto Rico.

San Juan, P. R.

PORTUGAI, AND COI,ONIES.

Agrictdtural Journal of the Mozam-
bique Company. Beira.

Agros. Boletim da Associacdo dos

Estudiantes de Agronomia e Periodico

de Propaganda agricola. Lisboa.
Annuario da Universidade de Coini-

bra. Coimbra.
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Annnario dos Servigos florestaes e

aquicolas. Boletim da Direcgdo Ge-
ral da Agricultura. Ministerio do
Fomento. Lisboa'.

Annuario estadistico de Portugal. Mi-
nisterio das Finangas. lyisboa.

Boletim commercial e maritimo. Lisboa.
Boletim da Associagdo central de Agri-

cultura portuguesa. Lisboa.
Boletim da Direcgdo Geral da Agricul-

tura. Ministerio de Fomento. Lisboa.
Boletim da Sociedade de Geographia de

Lisboa. Lisboa.

Boletim de Agricultura. Lourengo Mar-

ques, Mocambique.
Boletim de Agricultura. Nova Goa.
Boletim de Agricultura, Pecuaria e

Fomento. I^oanda.

Boletim do Centro colonial. Lisboa.
Boletim do Trabalho industrial. Lisboa.
Bulletin de la Societe portuguaise des

Sciences naturelles. Lisbonne.
Broteria: Serie botanica— Serie de Vul-

garizagdo scientifica
— Serie zoolo-

gica. Pontevedra (Espana).
Diario do Governo et Apendice do Diario

do Governo : Boletim de Propiedade
industrial. Lisboa.

Economista (O) portuguez. Lisboa.

Jornal de Sciencias matemdticas, fisicas
e naturais. Lisboa.

Revista agronomica. Lisboa.
Revista de Chimica pura e applicada.

Porto.
Revista colonial. Lisboa.
Revista da Facultade de Direito da Uni-

versidade de Lisboa. Lisboa.
Revista de Medicina veterinaria. Lisboa.
Vinha (A)portugueza. Lisboa.

ROUMANIA.

Annarul Societdtei centrale agricole a

proprietarilor si cultivatorilor din
Romdnia. Bucure§ti.

Annarul Statistic al Romdniei. Bucu-
re§ti.

Buletinul Directiunea gen. a Regiei
Monopolurilor Statului. Bucurefti.

Buletinul Culturei Tutunului. Bucu
re§ti.

Buletinul Ministerului agriculturii fi
Domenilor. Bucure§ti.

Buletinul statistic al Romaniei. Bucu-
re§ti.

Buletin Uniunei centrale a Sindacate-
lor agricole. Bucure§ti.

Cdmpul. Bucure§ti.
Correspondance economigue. Boucarest.

Jurnalul Societdtei centrale agricole.

Bucure§ti.
Moniteur du Commerce roumain. Bouca-

rest.

Mouvement (Le) economique. Bouca-
rest.

Revista de Viticulturd, Oenologie, ^i Hor-
ticultura. Chisinau.

Romdnia agricola. Bucure§ti.

Russia.

Annuaire statistique de la Russie. St.-

Petersboiurg.
Archives des Sciences biologiques pu-

bliees par I'Institut Imperial de
Medecine experimentale d St.-Peter-

sbourg. St. Petersbourg.
Apxuez Bio.fiozuHecKiixo Hayxh. Petro-

grad.
BemepuHapHU 0eji,bdmepb. Petrograd.
Buroumfi Topzoe.'iH, no deponeUcnou Ppa-

Hinpo. Petrograd.
BnauHUKo BuHodihjdft. Odessa.
Bjocmnuhh JlbUHUozo diiAa. Moscva.
BmcmuuKo ^unaucoeo

, IIpo.vbicuLieH-
Hocmu u Topioemi. Petrograd.

^Pozo 60 Ce.ibCKoxosHucmeeHHOJio Oniuo-
taeuiu no omeioma.Ho, nojiyHeuHbuio
omz Xoaneeo, Petrograd.

Mt/pHOAo Lo.Dosnu Facmemii. Petro-

,
grad.

MypHa.ih OnumHoii Azpouojiin. Petr -

gi^ad.
SanucKii Cmanv^iu d.,ift, Ilcnumamfi

Oo.ubciHo. Petrograd.
SanucKU ILunepamopcKazo HuKumcnazo

Cada. Yalta.
3anucKU Hoeo AAeKcaudpiucKazo IIu-

cmumyma. Petrograd.
3ejLriedr6Ae7{o. Petrograd.
3e.u.itodihjibnech(if( Pasoiia. Petrograd.
3e.ncKoe zioao. Petrograd.
Ilseiocmifi. Eiopo no CeAbchoxoamicmeeH-

Hoil MexanuKth. Petrograd.
Il36)<iCmifi PaaeHazo YnpaeaeHifi 3eM-
Aeycmpoucmea u 3ajtjiednjii{f. Petro-

grad.
IhemcmiH 3eMCKazo omdmjia. Petrograd.
Ilaeiocmifi .nosKoecnazo CejbCKoxosnu-

cmeeuHazo Ilucmumyma. Moscva.
KaenasKoe Xo3Hucmeo, Tiflis.

KpamKiii 063opo dmrnneAbHocmu nepe-
ceAeuHecKazo ynpaejieHlH. Petrograd.

JImmonucu no CejiscKoxosmicmeenHOii

MemeopoAoziu, Petrograd.
JlioCHoil }Kypua,:io. Petrograd.
Maviiiua er> CeAccKOJiz Xoakucmerh.
Kiev.

MamepiaAU no o^cArbdoeauiw nepece-
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jieunecKaeo Xosmcmea es TypKecmaH-
cKOMo Kparo. Taskent.

MoAOHHoe Xosniicmeu u Chiomoeodevieo.

Moscva.

HapoduaK Fasetna. Kurgan (Tobolk).
Huh'o.weecKaH rAaeuau (PimoiecKaH^

OoaepeamopiH doiceMrhCRHHUu jicmeo-

pojotuHecKiu EiovjiemeHo. Petrograd.
Omnemo o diofimeAbHoonu Cmaepono-
AbCKaw EumoMOJiozuHecazo Biopo.

Petrograd.
nodo.ibciu XosnuHo. Winniza.
IIojimaecKiH AzpoHo.nunecKaH Ilcem-

cmifi. Poltava.
IIoHeobMdihHie. Petrograd.
Pai^iouajbHoe ydoepi'Hic. Petrograd.

PyccKoe Eozamcmeo. Petrograd.

PyccKoe dnmoAioAOZUHecKoe OoospioHie.

Petrograd.
CejibCKoe HosHucmeo u JlKcoeodcmeo.

Petrograd.
CeMchiu Xo3RUHo. Petrograd.
Tpydbi Eiopo no UpuKAaduoii Eoma-

HUKfo. Petrograd.
Tpydhi II.unepamopcKazo BoAbuazo 9ko-

HOJiimecKazo Ooiqeojiea. Petrograd.
Topzoeo IIpoMumjieHHaH raaema. Pe-

trograd.

Tpydu no Cej.bCKoxo3fiucmeeHHOU Me-

meopo.ioziu . Petrograd.
Xo3fiucm6o. Kiev.
XoAoduAHoe dioAo. Moscva.

'^epuoMopcKiu CejiHuaHo. Sukhum.
^epHOMopcKoe Ce./ibCKoe Xosfiucmeo.

Sukhum-Kale.
3oicetodHah-7, ,'Inicnozo fl^enapmaMeuma.

Petrograd.
doicezodHiiKh rjiaenazo ynpaejieuifi 3eM-

^leyempoucmea u Se.MJiedmmH no Jl^e-

napmaMenmy SeMjiedroMH. Petrograd.
doicezoduuKo omdro.Qa SejteAbUbixb i'.iy-

HiaeHiu. Petrograd.
doiCeZOdHUKh CeibdloHlU O EoAloSHffXZ u

noepeoicdemnxo EyAbmypHbixh u

JJI^HKopacmyumxo TIoaesHbiXh Pa-
emeu iu. Petrograd.

lOoicHo pyccKfift r-eaecKo-xosfiucmeeHnafi

rasema. Karkhov.

San Salvador.

Anuario. Direccion general de Estadis-
tica y Observatorio nacional. Repu-
blica de El Salvador. San Salvador.

Libra rosado del Salvador. Boletin del

Ministerio de Relaciones exteriores.

San Salvador.
Boletin de Agricultura, Ciencias indus-

triales, Economia domestica. San
Salvador.

Revista agricola salvadorena. San Sal-

vador.

Serbia.

Annuaire statistique du Royaume de

Serbie. Belgrade.

South Africa.

Agricultural {The) Journal of South

Africa. Johannesburg.
Agricultural Journal of the Union of

South Africa. Pretoria.

Annual Report. Division of Entomo-

logy. Pretoria.

Cape [The] Province Agricultural Jour-
nal. Cape. Town.

'

Department of Agriculture : i Crop and
Live-Stock Report.

— 2. Publications .

Pretoria.

Farmers' Bulletin of the Transvaal

Department of Agriculture. Pretoria.

Farmers' {The) Weekly. Bloemfon-
tein.

Practical Agriculture. Cape Town.
Rhodesian {The) Agricultural Journal.

Salisbury.
Science Bulletin. Pretoria.

South African Farmers' Advocate.

Bloemfontein.
South African Journal of Industries.

Pretoria.

South {The) AfHcan Journal of Science.

Cape Town.
Union {The) of South Africa Govern-
ment Gazette. Pretoria.

Year Book {Official) of the Union oj
South Africa. Pretoria.

iSpain.

Accion {La) social Navarra. Pamplona.
Agricultor {El). Riotorto, Lugo.
Anuario del Observatorio central me-

teorologico. Madrid.
Anuario estadistico de Espana. Madrid.

Agricultura {La) nacional. Madrid.
Boletin agricola de la Region de Anda-

lucia occidental. Sevilla.

Boletin de Agricultura tecnica y econo-

mica {Direccion general de Agricul-
tura, Minus y Monies). Madrid.

Boletin de Informacion de la Estacion

sericicola. Puerto de Santa Maria.

Boletin de la Asociacion de Agricultores
de Espana. Madrid.

Boletin de la Asociacion de Labradores
de San Isidro. Barbastro, Huesca.

Boletin de la Junta central de Coloni-

zacion y Repoblacion interior. Madrid.
Boletin de la R. Sociedad Geogrdfica y
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Bencht des schweizerischen Wirtschafts-
Archiv in Basel. Basel.

Bulletin de la Societe botanique de Ge-
neve. Geneve.

Bulletin de la Societe Vaudoise de
Sciences naturelles. Lausanne.

Bulletin de I'Association des Marat-
chers de Geneve. Geneve.

Bulletin de VOffice international de
VEnseignement menager. Fribourg.

Bulletin de I'Office vetf'rinaire et de la

Division de I'Agriculture. Departe-
ment de I'^^conomie puhlique. Berne.

Bulletin des Schweiz. Gesundheitsam-
tes. Bern.

Bulletin du Departement federal de
r Agriculture. Berne.

Bulletin Suisse de Peche et Piscicul-
ttire. Neuchatel.

Emmenthaler-Blatt et supplement :

Sprechsaal f. Milchwirtsch. Langnau.
Helvetica ChimicaActa. Bale et Geneve.

Jahresbericht der Bernischen Molkerei-
schvile in Rutti-Zollikofen. ZoUikofen.

Journal forestier stiisse. Berne.
Landwirt {Der). Luzern.

Landwirtschaftliches Jahrbuch der
Schweiz. Bern.

Marques Internationales. Berne.

Messager de la Cliambre de Commerce
russe en Suisse. Berne.

Mitteilungen aus dern Gebiete des Le-

bensmitteluntersuchung und Hygiene.
Bern.

Mitteilungen der schweiz. Centralan-
stalt fur das forstliche Versuchswesen.
Zurich. ,

Mitteilungen der schweiz. meteorolog.
Zentralanstalt. Bern.

Patent-Liste. Bern.

Propriete (La) industrielle. Berne.

Rapport annuel du Comite directeur de
r Union suisse des Paysans et du
Secretariat des Paysans suisses.

Brougg.
Rapport de la Station viticole et du

Service phylloxerique. Departement
de I'Agricuhtre, de VIndustrie et du
Commerce. Lausanne.

Schweizev Archiv fiir Tierheilkunde.
Zurich.

Schweizerische Bienen-Zeitung. Aarau.
Schiveizerische Fischerei-Zeitung. Pfaf-

fikon, Ziirich.

Schweizerische Handelsstatistik. Bern.
Schweizerische landwirtschaftliche Zeit-

schrift. Ziirich.

Schiveizerische Milchzeitung. SchafE-
hausen.

Schweizerische {Der) Obstbauer. Miin-

singen, Bern.
Schweizerische Obst- und Gartenbau-

Zeitung. Miinsingen, Bern.
Schweizerische Pferdezeitung. Solothurn.
Schweizerische Samen- Untersuchungs-
und Versuchsanstalt. Ziirich.

Schweizerische Wein-Zeitung. Ziirich.

Schweizerische Zeitschrift fUr Forst-
wesen. Bern.

Schweizerische Zeitschrift fUr Kleinvieh-
zucht. Eschlikon.

Schweizerisches Zentralblatt fiir Milch-

wirtschaft. Brugg. ,

Statistisches Jahrbuch der Schweiz.
Bern.

Terre [La) vaudoise. Lausanne.
Zeitschrift fiir , schweizerische Statistik

und Volkswirtschaft. Bern.

Tunis and French Coi<onies.

Annuaire. Association des Anciens
Eleves de I'Ecole coloniale d'Agri-
culture de Tunisie. Tunis.

Annuaire de la Nouvelle-Caledonie
et De'pendances. Noumea.

Annuaire economique et financier. Protec-

torat frangais au Maroc. Casablanca.
Annuaire {Grand) General de I'Alge-

rie, de la Tunisie et du Maroc. Alger.
Anmiaire general de Madagascar et

Dependances. Tananarive.
Archives de I'lnstittit Pasteur de Ttmis.

Tunis.
Association {L'). Timis.
Bulletin administratif de la Cochinchine.

Saigon.
Bulletin administratif du Cambodge.

Phnora-Penh.
Bull, administratif du Laos. Vientiane.

Bull.administratifduTonkin.'H.aiphong.
Bulletin agricole de I'Algerie-Tunisie-

Maroc. Alger.
Bulletin agricole de I'htstitut scienti-

fique de Saigon. Saigon.
Bulletin comparatif mensuel du Mouve-

ment commercial et maritime de

I'Algerie. Alger.
Bulletin de la Chambre d'Agriculture

de la Cochinchine. Saigon.
Btilletin de la Chambre d'Agricviltiire de

Tahiti et de Moorea. Papeete.
Bulletin de la Direction generate de

I'Agriculture, du Commerce et de la

Colonisation y Suplemento : Me-
moires et Documents. Tunis.

Bulletin de la Societe d'Histoire naturelle

de I'Afrique du Nord. Alger.
Bulletin de la Societe' d'Hortictilture
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Boletin' de la Real Sociedad Geo-

grdfica. Revista de Geografia colonial

y mercantil. Madrid.
Boletin de las Cdmaras de Comercio,

Industria y Navegacion y de las

Cdmaras agricolas. Madrid.
Boletin del Centra de Informacion co-

mercial. Madrid.
Boletin oficial de la Direccion general

de Comercio, Industria y Trabajo.
Madrid.

Boletin oficial de Minas y Metalurgia.
[Ministerio de Fomento). Madrid.

Boletin oficial^ de la Real Sociedad

espanola de' los Amigos del Arhol.

Madrid.
Bulletin del Museo Social. Barce-

lona.

Campos de Castilla. Valladolid.

Cataluna textil. Badalona.
Cotizacion (La) espariola. Madrid.
Cultivador {El) nioderno. Barcelona.
Escola Superior d'Agricultura. Follet

d'Informacio. Barcelona.

Espana agricola. Madrid.

Espana forestal. Madrid.

Hojas divulgadoras [Ministerio de Fo-
mento, Direccion general de Agricul-
tiira, Minas y Montes). Madrid.

Iherica. Tortosa.
Industria [La) pecuaria. Madrid.
Industria [La) quimica. Barcelona.

Informacion [La) agricola. Madrid.
Labrador (El) de Silona. Infiesto.

Mercados (Los). Valencia.
Nuestra Tierra. Alcanar.

Progreso. Barcelona.

Progreso [El) agricola y pecuavio.
Madrid.

Resumefi de Agricultura. Barcelona.
Resumenes mensuales de la Estadistica

del Comercio exterior de Espana.
Madrid.

Revista de la Cdmara agricola Balear,
Palma de Mallorca.

Revista industrial y financiera hispano-
americana. Madrid.

Revista del Instituto agricola Catalan de
S. Isidro. Barcelona.

Revista de la R. Academia de ciencias
exactas fisicas y naturales de Ma-
drid. Madrid.

Revista de Montes. Madrid.
Revista {La) vinicola y de Agricultura.

Zaragoza.
Vida {La) en el Campo. Zaragoza.
Vina {La) americana. Barcelona.
Vinicultura {La) espanola. Madrid.
Voz {La) de Fernando Poo. Barcelona.

SwEDENv

Archiv for Botanik. Stockholm.
Archiv for Kemi, Mineralogi och Geo

logi. Stockholm.
Arsberdttelse. Hydrografiska Byrdn,

Stockholm.
Arsbok {Osterbottens Svenska Landt-

brukssdllskaps). Vasa.
Arsbok {Statistick) for Sverige Kungl.

Statistiska Centralbyrdn. Stockholm.
Centralanstalten for Jordbruksforsok.

Flygblad. Stockholm.
Centralanstalten for Forsoksvdsendet

pa Jordbruksomradet, Entomologiska
Afdenlingen. Uppsala.

Kommersiella Meddelanden. Stock-
hohn. '

Kungl. Landtbruks-Akademiens Hand-
lingar och Tidskrift. Stockholm.

Landtmannen. Stockholm.
Manadsoversikt fover Vdderlek och

Vattentillgdng. Statens Meteorolo-

gisk-Hydrografiska Anstalt. Stock-
holm.

Neberborden i Sverige {Statens Me-
teorologiskhydrografiska A nstalt) .

Stockholm.
Nordisk Mejeri-Tidning. Stockliolm.
Patentes. Beskrivning offentliggjord av

kungl. Patent-och. Stockholm.

Skogen. Stockholm.

Skogsvdrds - Foreningens Tidskrift.
Stockholm.

Svenska Landtmdnnens Foreningsblad.
Malmo.

Svenska Mooskulturforenin'gens Tid-

skrift; Jonkdping.
Svensk Fiskeri Tidskrift. Siidertelge.
Svenks Bokforteckning. Stockholm.

Sveriges Utsddesforenings Tidskrift.
Svalof.

Tidskrift for Landtmann. Lund.
Vattenstdnden i Sverige Statens Meteo-

rologisk HydrografiskaAnstalt. Stock-
holm.

Switzerland.

Alpwirtschaftliche Monatsbldtter. Solo-

thurn.

Annuaire agricole de la Suisse. Berne.

Annuaire statistique de la Suisse -

Jahrbuch der Schweiz. Berne.

Anzeiger fUr den Schweizer Buchan-
del. Indicateiir pour la librairie Suisse.

Ziirich.

Archives des Sciences physiques et

naturelles. Geneve.
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de Tunisie. Revue horticole, apicole'
avicole tunisienne. Tvmis.

Bulletin de la Station agronomique de

la Guadeloupe. Pointe-a-Pitre, An-
tilles.

Bulletin de la Station de Recherches

forestieres du Nord de I'Afrique.

Alger.
Bulletin des Chambres d'Agriculture

de la Guadeloupe et Dependances.
Pointe a-Pitre.

Bulletin economique de la Colonie de

Madagascar et Dependances. Tana-
narive.

Bulletin economique de I'Indochine.

Hanoi.
Bulletin economique du Maroc. Rabat.
Bulletin financier de I'Indochine. Sai-

gon.
Bulletin officiel du Protectorat de la

Republique fran^aise au Maroc. Ra-
bat.

Chene-Liege {Le). Bone, Algeria.

Journal officiel de la Colonie du Daho-

mey. Porto-Novo.

Journal officiel de la Cote d'lvoire.

Bingerville.

Journal officiel de I'Afrique equatoriale

francaise. Brazzaville.

Journal officiel de I'Afrique occidentale

francaise. Goree.

Jotirnal officiel de la Guadeloupe. Basse-
Terre.

Journal officiel de la Guinee frangaise.

Conakry.
Journal officiel de la Guyane francaise,

Cayenne.
Journal officiel de la Martinique. Fort-

de-France.

Journal officiel de la Nouvelle-Caledonie
et Dependances. Noumea.

Journal officiel de I'Indochine frangaise.
Hanoi.

Journal officiel de Madagascar et De-

pendances. Tananarive.

Journal officiel das i,tahlissements fran-

gais de I'Oceanie. Papeete.
Jotirnal officiel des ties Saint-Pierre et

Miquelon. Saint-Pierre.

Journal officiel du Senegal. Saint Louis.

Journal officiel tunisien. Timis.
Petit {Le) Colon. Alger.
Revue agricole. Noumea.
Revue agricole de I'Afrique du Nord.

Alger.
Revue agricole de I'tle de la Reunion

Saint-Denis.
Revue agricole et veterinaire de Mada-

gascar et Dependances. Tananarive.

Revue agricole et viticole de I'Afrique
du Nord. Alger.

Revue du Dry-Farming Nord-Africaif}.

Bordji, Bou-Arreridj, Constantine.

Revue economique et financiere de

Madagascar. Tananarive.

Revue horticole de VAlgirie. Alger. •

Revue indochinoise. Hanoi.
Revue tunisienne. Tunis.

United States.

Abstracts of Bacteriology. Baltimore,
Md.

Academy of Sciences, Chicago : i.

Bulletin — 2. Annual Report. Chi-

cago, 111.

Agricultural {The) Digest. New York.

Agricultural Experiment Station.

Alabama: Auburn: i. Bulletin of

the Agr. Exp. Sia. of the Alabama
Polytechnic Institute. — 2. Circu-

lars. — 3. Annual Reprt.

Tuskegee: Tuskegee Normal and
Industrial Institute, Exp. Sta.

1. Bulletin. — 2. Farmers' Lea-

flets.
—

3. Annual Report.
Alaska : Sitka : i. Bulletin. — 2. Cir-

culars. — 3. Annual Report.
Arizona : Tucson : i . Bulletin of the

Agric. Exp. Sta. University of

Arizona. — 2. Annual Report.
Arkansas : Fayetteville : i . Bulletin.

2. Annual Report.
California: Berkeley: University of

California Publications, College of

Agriculture, Agr. Exp. Sta. : i. Bul-
letin. — 2. Circulars. — 3. Library
Bulletin. — 4. Annual Report.

Colorado: Fort Collins: Agric. Exp.
Sta., Colorado Agricultural College :

I. Bulletin. — 2. Press Bulletin.—
3. Annual Report.

Coimecticut: New Haven: i. Con-
necticut Agric. Exp. Sta. Bulletin.— 2. yale University, Yale Forest

School, Bulletin. — 3. Annual
Report.

Storrs: Storrs Station Bulletin.

Delaware: Newark: i. Bulletin of
the Delaware College Agric. Exp.
Sta. — 2. Annual Report.

Florida : Gainesville : i . Bulletin of

the Exp. Sta. of Florida at the

State A gricultural College.
— 2. An-

nual Report.

Georgia : Experiment Station : i . Bul-

letin of the Georgia Exp. Sta. State

College of A griculture and Mecha-
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nic Arts. — 2. Circulars. — s. An-
nual Report.

Hawaii : Honolulu : i. Bulletin. —
2. Extension Bulletin. — 3. Press
Bulletin. — 4. Annual Report. —
Sugar Planters' Station, Bulletin :

5. Agricultural and Chemical Se-

ries. — 6. Division of Entomo-

logy.
—

7. Division of Patology and

Physiology.
— 8. Special Bulle-

tin, Division of Agriculture and
Chemistry.

Idaho : Moscow : i. Bulletin of the

Agric. Exp. Sta. University of
Idaho. — 2. Annual Report.

lUinois : Uxbana : i. Bulletin of the

Agric. Exp. Sta. University of Il-

linois. — 2. Circulars. — 3. Soil

Report.
— Annual Report.

Springfield: 1. Illinois Farmers'

Institute, Bulletin. — 2. Stallion

Registration Board, Bulletin. —
3. Annual Report.

Indiana : Lafayette : Ptirdue Univer-

sity Agricultural Experiment Sta-
tion. I. Bulletin. — 2. Circulars.

3. Annual Report.
Iowa: Ames: Agric. Exp. Sta., Iowa

State College of Agriculture and
Mechanic Arts. 1. Bulletin. —
2. Press Bulletin. — 3. Research

Bulletin. — 4. Annual Report.^
Kansas, Manhattan : Agric. Exp.

Sta. Kansas State Agric. College :

1. Farm. Bulletin. — 2. Tehcnical
Bulletin. — 3. Circulars. — 4. In-

spection Circulars. — 5. Annual
Report.

Kentucky : Lexington : Agric. Exp.
Sta. of State University.

— i. Bul-
letin. — 2. Annual Report.

Louisiana : Audubon Park, New Or-
leans : Sugar Station Bulletin.

Baton Rouge: i. Bulletin. —
2. Annual Report.

Maine : Orono : i. University of

Maine, Maine Agric. Exp. Sta.,
Bulletin.— 2. University of Maine,
Agricultural Extension Service,
Extension Bulletin. — 3. Agric.
Exp. Sta. Official Inspection.

—
4 Annual Report.

Maryland: CoUege Park: i. The Ma-
ryland State College of Agricul-
ture, Agric. Exp. Sta. Bulletin. —
2. Agric. College Quarterly.

—
3. An-

nual Report. *

Massachusetts : Amherst : i . Bulle-
tin. — 2. Bulletin, Control Series.

—
3. Meteorological Bulletin. —

4. Annual Report.
Michigan : East Lansing : i. Bulle-

tin of the Agric. Exp. Sta. Michi-
cagan State Agric. College.

— 2. Cir-
culars. — 3. Special Bulletin. —
4. Technical Bulletin. — 5. An-
nual Report.

Minnesota : St. Paul : i. Bulletin of
the Agr. Exp. Sta. University of
Minnesota. — 2. Annual Report.

Mississippi : Jackson : i. Bulletin.— 2. Circulars. — 3. Annual Re-

port.
Missouri : Coltunbia : i. Bulletin,

of the Agric. Exp. Sta. University
of Missouri. — 2. Circulars. — 3.
Research Bulletin. — 4. Annual
Report.

Movrntain Grave : Fruit Station Bul-
letin.

Montana: Bozeman: i. Bulletin of
the Agric. Exp. Sta. Montana Agric.
College.

— 2. Circular. — 3. An-
nual Report.

Nebraska : Lincola : i. The Univer-

sity of Nebraska Bulletin of the

Agric. Exp. Sta. — 2. Press Bul-
letin. — 3. Annual Report.

Nevada: Reno: i. Bulletin of the

Agric. Exp. Sta. University of
Nevada. — 2. Criculars. — 3. An-
nual Report.

New Hampsliire: Durham: i. Bul-
letin.— 2. Scientific Contributions.—

3. Annual Report.
New Jersey : New Brunswick : i.

Bulletin. — 2. Circulars. — 3.

Special Bulletin. — 4. New Jersey
State Agricultural College Extension
Bulletin. — 5. Annual Report.

New Mexico: Las Cruces: i. College
of Agriculture and Mechanic Arts
Bulletin. — 2. Annual Report.

New York: Geneva: i. Bulletin. —
2. Circulars. —'

3. Technical Bul-
letin. — 4. Annual Report.
Ithaca : i. Home Nature Study

Course. — 2. Cornell University,

College of Agriculture, Agric. Exp.
Sta. Bulletin. — Cornell Station :

3. Circulars ; 4. Reading-Course for
Farmers. — 5. Reading-Course for
Farmers' Wiwes. — 6. The Cornell

Reading-Courses Lessons for the

Farm Home. — 7. New York State

CoUege of Agricultxte, Cornell Uni-

versity, Cornell Extension Bulletin.— 8. Annual Report.
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North Carolina : Raleigh : i , Bul-
letin. — 2. Press Bulletin. —•

3.
Extension Circulars. — 4. Annual
Report.

North Dakota : Agricultural College :

I. Bulletin.— 2. Annual Report.
Ohio : Colunibus : i. Agricultural

College Extension Bulletin. — 2.

Farmers' Reading Course. — 3.
Annual Report.
Wooster : i. Biilletin. — 2. Cir-

culars.— 3. Technical Series Bulle-
tin. — 4. Annual Report.

Oklahoma : Stillwater : Oklahoma
Agricultviral and Mechanical Col-

lege, Agric. Exp. Sta. : i Bulletin.— 2. Annual Report.

Oregon: Corwalhs: Oregon Agricul-
tural College and Experiment Sta-
tion : I. Station Bulletin. — 2.

Circulars. — 3. Division of Horti-
culture Research Bulletin. — 4. An-
nual Report.

Pennsylvania: Centre Country: State

Station : i. Bulletin. — 2. Annual
Report.

Rhode Island : Kingston : Agric. Exp.
Sta. of the Rhode Island State

College: 1. Bulletin. — 2. Annual
Report.

South Carohna : Clemson College :

South Carolina Agric. Exp. Sta. of
Clemson Agric. College: 1. Bulletin.— 2. Annual Report.

South Dakota : Brookings : i. Bul-
letin of the Agric. Exp. Sta. South
Dakota State's College of Agricul-
ture and Mechanic Arts. — ^. An-
nual Export.

Teiuiessee : Knoxville : i. Bulletin

of the Agric. Exp. Sta. University
Tennessee. — 2. Annual Report.

Texas : Austin, College Station :

I. Bulletin. — 2. Press Bulletin.—
3. Annual Report.

Austin : Press Bulletin.
Utah: Logan: Agricultural College
Exp. Sta : i. Bulletin.— 2. — Cir-
culars. — 3. Annual Report.

Virginia : Norfolk : i . Truck Station
Bulletin. — 2. Annual Report.

Washington: Pullmann: i. Agr. Exp.
Sta. Popular Bulletin. — 2. State

Agricultural College and School of
Sciences, Bulletin. — 3. Annual
Report.

West Virginia : Morgantown: Agric.
Exp. Sta. West Virginia Univer-

sity : I. Bulletin. — 2. Circulars,

3. Annual Report.
Wisconsin: Madison: i. Bulletin of

the Agric Exp. Sta. University of
Wisconsin. — 2. Circulars of In-

formation. — 3. Research Bulletin,—
4. Special Bulletin. — 5. An-

nual Report.

Wyoming : Daramie : University of

Wyoming Agric. Exp. Sta. : i. Bul-
letin. — 2. Annual Report.

Agricultural Annual Index. New York.
Agricultural [The) Review. Official Bul-

letin of the International Farm Con-
gress. Dry Farming. Kansas City, Mo.

Alumni Bulletin of the University of

Virginia. Charlottesville Va.
American Agriculturist. Springfield,
Mass.

American Bee Journal Hamilton, 111.

American {The) Botanist. Johet.
American Breeders' Magazine. Wash-

ington.
American {The) Brewer. New York.
American {The) Economic Review. Cam-

bridge, Mass.
American {The) Elevator and Grain

Trade. Chicago.
American {The) Fertilizer. Philadel-

phia.
^American Forestry. Washington.
American Fruit Grower. Chicago.
American Journal of Botany. Brooklyn,
N. Y.

American {The) Journal of Science.
New Haven, Conn.

American Miller. Chicago.
American {The) Naturalist. New York.
American {The) Sugar Bulletin. New
York.

American {The) Sugar Industry. Chi-

cago.
Americas {The). New York.
Annals of the Missouri Botanical Gar-

den. Saint Louis, Mo.
Asia. Journal of the American Asia-

tic- Association. New York.
Banker-Farmer {The). Champaign, lU.
Better Farming Association of North

Dakota. Press Bulletin. Fargo, N. D.

Bibliographical Contributions from the

Lloyd Library. Cincinnati, Ohio.
Boletin de la Union Pan-Americana

Washington.
Book {The) Revieiv Digest. New York.
Botanical Abstracts. Baltimore, Md.
Botanical {The) Gazette. Chicago, 111.

Breeder's {The) Gazette. Chicago, 111.
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Brooklyn Botanic Garden: i. Record. —
2. Leaflets. Brooklyn, N. Y.

Bulletin of the Delaware State Board of

Agriculture. Dover, Del.

Bulletin of the Department of Agricul-
ture of Maine, Waterville. Maine.

Bulletin of the Lloyd Library : i. Botany
Series. — 2. Mycological Series. —
3. Pharmacy Series. — 4. Reproduc-
tion Series. Cincinnati, Ohio.

Bulletin of the Pan-American Union.

Washington.
Bulletin of the Vermont Department

of Agriculture. St. Albans.

California Cultivator. Los Angeles.

(San Francisco). Cal.

Citrus [The) Protective League of Cali-

fornia, Bulletin. Berkeley.
Commercial Fertilizer. Atlanta, Ca.

Country {The) Gentleman. Philadelphia.

Country Life Press. Garden City, N. Y.

Creamery {The) and Milk Plant

Monthly. Chicago.
Cuba {The) Review. New York.
Cumulative {The) Book Index. New

York.
Dakota {The) Farmer. Aberdeen. S. D.
Economic {The) World. New York.

Engineering and Mining Journal.
New York.

Engineering News Record. New York.

Entomological News. Philadelphia.
Evening {The) Post. Cuba. New York.

Evening {The) Post. i. Foreign Trade.

Review. — 2. Electrical Industries.

Section. — 3. Industries Section :—
3. Cotton and Cotton Textiles. —

4. Tractors. — 5. Steel Industries

Section. New York.

Experiment Station Record.Washington.
Facts about Sugar. New York.
Farm Implement News. Chicago, 111.

Farm-Poultry {The). Boston.
Farmer's Voice. Chicago, 111.

Feedingst74ffs. New York.
Field {The) Illustrated. New York.
Florida {The) Grower. Tampa, Fl..

Florida Quarterly Bulletn of the Agri-
cult. Depart. Tallahassee, Fl.

Food Surveys. Washington.
Forecast {The). New York.
Forest {The). New York.

Forestry Quarterly. Ithaca, N. Y.
Genetics. Princeton, N. J.

Geographical Review.- New York.
Grain Dealers' Journal. Chicago 111.

Gulf {The) Coast Citrus Fruit Grower
and Souther?t Nurseryman. Houston.
Texas.

Hacienda {La). Buffalo.

Hoard's Dairyman. Fort Atkinson,
Wis?

House & Garden. New York.
India Rubber World. New York.
Industrial Arts Index. New York.
Industrial Management {The Engineer-

ing Magazine). New York.

Journal of Agricultural Resaarch.

Washington.
Journal {The) of the Amercan Che-

mical Society. Easton, Pa.

Journal of the American Society of

Agronomy. Washington.
Journal of the American Veterinary

Medical Association. Ithaca.

Journal of the Associaion of Official

Agric. Chemist. Baltimore, Md.
Journal of Bacteriology. Baltimore, Md.
Journal of Biological Chemistry. Bal-

timore, Md.

Journal of Dairy Science. Baltimore,Md.
Journal of Economic Entomology. Con-

cord, N. H.

Journal of Entomology and Zoology.
Claremont, Cal.

Journal of Entomology and Zoology.
Washington.

Journal of Experimental Zoology. Phi-

ladelphia.

Journal of Farm Economics. Lancaster,
Pa.

Journal of Forestry. Washington.
Journal {The) of General Physiology.

Baltimore, Md.
Journal {The) of Geography. Madison.

Journal {The) of Heredity. Wasliing-
ton.

Journal {The) of Industrial and En-
gineering Chemistry . Easton, Pa.

Journal of the New York Botanical
Garden. New York.

Journal {The) of Political Economy.
Chicago, 111.

Journal of the U. S. Cavalry Associa-
tion. Forth Leavenworth, Ka.

Levant-American Commercial Review.

Washington.
Louisiana {The) Planter and Sugar

Manufacturer. New Orleans.
Massachusetts State Board of Agricul-

ture, Nature Leaflet, Amerst. Mass.
Massachusetts Board of Education,

Bulletin. Boston, Mass.
Massachusetts {Commonwealth of). Bu-

reau of Statistics : i . Labor Bulletin.— 2. Report on the Public Employment
Offices.

—
3. Report on the Statistics

of Manufactures. Boston, Mass.
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Missouri and Kansas Farmer. Kansas
aty.

Monthly Bulletin of the Department of

Agriculture. State of California. Sa-
cramento, Cal.

Monthly Bulleti^i of the Missouri
State Board of Agriculture. Jefferson
City, Mo.

Monthly {The) Bulletin of the State

Commision of Horticulture, Sacra-

mento, Cal.

Mycologia. Lancaster, Pa.

Mycological Notes by C. G. Lloyd.
Cincinnati, Ohio.

National (The) Geographic Magazine.
Washington.

National [The) Grange Monthly. West-
field, Mass.

Nebraska (The) Farmer. Lincoln, Neb.
Nevada Bureau of Industry, Agricul-

ture and Irrigation. Bulletin,. Car-
son City, Nevada.

New York State Department of Agricul-
ture. Bulletin. Albany, N. Y.

New York State Museum Bulletin .

Botany; Entomology. Albany, N. Y.
North Carolina State Department oj

Agriculture, Bulletin. Raleigh, N. C.

Northwest Farm and Home. North
Yakima, Wash.

North {The) Western Miller. Minnea-

polis.

Office of the Pathologist and Local U. S.

Weather Bureau Station for Rogue
River Valley : i. Bulletin. — 2. Cir-
culars. — 3. Press Btdletin. Med-
ford, Oregon.

Official {The) Gazette of the U. S. Pa-
tent Office. Washington, D. C.

Official Statement of the U. S. Food Ad-
ministration. Wasliington, D. C.

Official U.S. Bulletin. Washington, C.C.
Ohio {The) Department of Agriculture

Official Bulletin. Colxmibus, Ohio.

Oil, Paint and Drug Reports. New York.
Oklahoma {The) Farmer. Guthrie.

Operative {The) Miller. Chicago.
Pacific Fisherman. Settle.

Pennsylvania Farmer. Philadelphia,
Perm.

Phytopathology . Washington.
Plant {The) Disease Bulletin. Washing-

ton.

Plant {The) World. Tucson, Arizona.
Political Science Quarterly. New York.
Pomona College i. Jo^irnal of Economic

Botany. — 2. Journal of Entomology.
Claremont, Cal.
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V. —WEIGHTS, MEASURES AND MONEY OF THE VARIOUS COUN-

TRIES WITH THEIR ENGLISH EQUIVALENTS.

I Archine (Russia)

I Ardeb (Egypt)

I Ardeb of wheat (Egypt)

I Ardeb of hulled maize (Egypt)

I Ardeb of barley (Egypt)

I Ardeb of undecorticated rice (Egyi>t)

I Ardeb of decorticated rice (Eg3T)t)

I Arpent (Canada)

I Are [loo square metres]

I Arroba (Brazil)

I Arroba (Cuba, Guatemala, Paraguay, Peru)

I Arroba (Mexico)

I Bale of cotton (Brazil)

I Bale of cotton (United States)

Bale of cotton (India)

Barrel of wheat flour (Canada, United States)

Bar, see Millier

Bow (Java, Dutch Indies)

Bushel (United States)

I Bushel of oats (United States)

I Bushel of oats (Canada)

I Bushel of wheat and potatoes (United States)

1 Bushel of barley (Canada, United States)

1 Bushel of raw rice (United States)

I Bushel of rye, hulled maize, linseed (Canada, United States)

I Cadastral arpent (Hungary)

I Cental (United States)

I Centiare [lo square metres]

I Centigramme

I Centilitre

I Centimetre

I Centistere

I Centner (Germany, Austria, Denmark)
I Centner (Sweden)

I Cho [60 ken] (Japan)

I Cho (Japan)

I Crown [100 heller] (Austria-Hungary)
I Crown [100 ore] (Denmark,Norway, Sweden)

I Cubic centimetre

I Cubic metre

I Decagramme [10 grammes]

27.9996:
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I Decalitre [lo litres]

I Decametre [lo metres]

I Decare I'looo scmare metres]

I Decastere [lo cubic metres]

I Deciare [lo square metres]

I Deciatine [2 tchetwert] (Russia) «

I Decigramme

I Decilitre

I Decimetre

I Decistere

I Dinar, gold [100 para] (Serbia)

I Dollar, gold, $ [100 cents] (United States;

I Drachm, gold [100 lepta] (Greece)

I Dz. = Doppelzentner (Germany)

I Egyptian kantar (Egypt)

I Feddan Masri [24 Karat Kamel] (Egypt)

I Florin, gold, or Gulden [100 cents] (Netherlands)

I Franc [100 centimes] (France)

I Gallon (United States)

I gramme
I Hectare [10 000 square metres]

I Hectogramme (100 grammes)

I Hectolitre [100 litres]

I Hectometre [100 metres]

I Hectostere [100 cubic metres]

1 Jarra (Mexico)

I Kadastral hold, see Cadastral arpent

I. Kin (Japan)

r Kokou [10 to] (Japan)

I Kokou of oats (Japan)

I Kokou of cocoons (Japan)

I Kokou of wheat and maize (Japan;

I Kokou of barley (Japan)

I Kokou of naked barley (Japan)

I Kokou of rice. (Japan)

I Kopek (Russia)

I Kwan (Japan)

I I^ei, gold [100 bani] (Rumania)
I I^eu [100 statinki] (Bulgaria)

I I,ira [100 centesimi] (Italy)

I Litre

I Manzana (Nicaragua, Guatemala)
I Mark [100 Pfeunige] (Germany)
I Mark [100 penni] (Finland).

(
=

2.19976 gallons

32.80840 feet

1 1 95.9862 7 square yards

13-07951 cubic yards

ii-95986square yards

2.69966 acres

1-54323 grains

0.022 gallons

0.0027497 bushels

3.93701 inches

3.53146 cubic yards

9 ^'/«4 d at par

4 s I Vi« d at par

9 '7ei d at par .

220.46341 lbs.

99.04980 lbs.

1.03805 acres

I s 7 "/oi d at par

9 "/m d at par

0.83270 gallons

0.03527 oz.

•^.47109 acres

3.52746 oz.

21.99755 gallons

2.74967 bushels

109.36133 yards

130.79505 cubic yards

7.22642 quarts

1.32278 lbs.

1.58726 quarts

1. 55014 cwt.

82.67268 lbs.

2.58356 cwt.

2.06685 cwt.

2.69428 cwt.

2.80501 cwt.

I V200 farthing at par

8.26738 lbs.

9 "/6« d at par

9 "/m d at par

9 "/m d at par

0.21998 gallons

0.0275 bushels

1.72665 acres

II ^Ud at par

9 "lu d at par
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I Maund Factory (India)
I Maund Imperial (India)

I Metre

I Mil liare

1 Milligramme

1 Millilitre

I Millimetre

I Millistere

I Myriagramme [lo ooo grammes)

I Myrialitre [lo ooo litres)

I Myriametre [lo ooo metres]

I Millier [i ooo ooo grammes]

I Milreis, gold (Brazil)

I Milreis, gold (Portugal)

I Minot (Canada)

I Morgen (Cape of good Hope)

I Muid (Cape of good Hope)

I Oka (Greece)

I Oke (Egypt)

I Peseta, gold [loo centimes] (Spain)

I Peso, gold [ico centavos] (Argentina)

. 1 Peso, gold [loo centavos] (Chili)

1 Pic (Egypt)

I Pikul (China)

I Pikul (Japan)

I Poud (Russia)

1 Pound, Egyptian, gold [loo piastres]

I Pound, Turkish, gold [loo piastres] (Ottoman Empire)

I Pund (Sweden)

I Quintal

I Rouble, gold [loo kopeks] (Russia)

I Rupee, silver [i6 annas] (Britisla India)

I Square metre

I Stere [i cubic metre]

I Sucre, silver (Ecuador)

I Talari [20 piastres] (Egypt

1 To (Japan)

I Ton (metric)

I Verst (Russia)

I Yen, gold [2 fun or 100 sen] (Japan)

I Zentner (Germany)

= 74.6709 lbs.

= 82.28136 lbs.

= 3.28084 feet

= 1.07639 square feet

= 0.01543 grains

= 0.00022 gallons

= 0.03937 inches

= 61.02361 cubic inches

= 22.04634 lbs.

j

= 2 199-75539 gallons

(

= 274.96701 bushels

= 6.21373 miles

= 19.68426 cwt.

= 2 .5 2 "/ei d at par

= 4^5 "/»4 d at par

= 1.07306 bushels

= 2. II 65 4 acres

^ = 24 gallons

(
--= 3 bushels

= 2.75579 lbs.

= 2.75138 lbs.

= 9 "'/64 1/ at par

= 3 s 1 1 "/64 d at par

= IS 5 'Vm d at par

= 2.46646 feet

= 133.27675 lbs.

= 132.27805 lbs.

—
36.11292 lbs.

= £1.0.6 "/ei at par

= 1 8 s o "/ei d at par
= 0.93712 lbs.

= 1.96843 cwt.

= 2 s I'Ud at par

= I s 4 (' at par
= 1. 19599 square yards

= 1-30 795 cubic yards
= I s 1 1 'V«« d at par

= 4 <; I "Itiid at par

\^

= 0.49601 bushels

)
= 3.96815 gallons

= 0.98421 tons

= 1 1 66.64479 yarrds

— 2s o "Itid at par

= 110.23171 lbs.
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I - Antagonism of Livestock and Man in the Blood Nutrition of Anopheles ma- rural

culipennis. The Antimalarial Role of Domestic Cattle. — kovbeau, e. in hyoienp

Comptcs rcndns dc V Academic dc Scunces, Vol 169, No. 10, pp. 483-486. Pari~,

Sept. 8, 1919.

It is generally thought that aiiopheles seek nourishment not only
from the blood of human beings but also from that of animals. Certain

species of anopheles are found in uninhabited regions, peopled onh' b}- big

game.
The Anopheles maculipennis, chief carrier of malaria in Europe, fre-

quents mostly cow-sheds and stables. From observations made b_v the

author, principally in the Vendee marshes, the Tower Loire and the neigh-
bourhood of Paris, the following facts were ascertained :

—
1. The Anopheles maciilipiennis bite in the interior of places occupied

by man or domestic animals. It seeks first animals, exceptional^ man.
2. The anopheles share each night, in order of preferance, the avail-

able animals of a district. The animals most sought after protect the

others. In order of preference, mosquitoes seek in, the first j^lace pigs, then

cattle, horses, goats, sheep and lastly rabbits and dogs ; poultry are only
bitten exceptionally.

3. Man is protected by anim.als. The more easily the anopheles are

able to satisfy their need of blood on livestock the more that protection is

complete. The presence or absence of anopheles in houses is regulated in

this manner.

[Abstract No. 1]
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4. It is not so much the greater or less abundance of blood nourish

ment which regulates the relative density of the anopheles fauna as the

extent and suitability of the places where their larvae develop.
It may, therefore, be concluded that in the countries of Europe where

mosquitoes are not too numerous, domestic animals play an antimalarial'

role of the first order, by attracting t.) them the great majority of the

anopheles. Far from exercising, as might be supposed, a prejudicial ac-

tion by contributing to the maintenance of the anopheles of a locality,

the}' divert and separate dangerous relations which, in their absence, would

certainly be established between these anopheles and man (i).

It is in this way also that the progress of agriculture improves hygiene
in pastoral countries. It seems that antimalarial proph\daxis raaj' derive

real berefit from these recorded facts.

2 - Scientific Food Problems in France during the War. — Comptes des rendus Seances
\

de la Commission d'Alimenlation de la Socieie de Biologic, pp. 160, Paris, 1919.

The « Comptes rendus des Seances de la Commission d'Alimentation

de la vSociet:.'' de Biologic » from the May 25, 1918 to the March, 1919,

meetings held iinder the presidenc}^ of Prof. Charles Richet, summarised

by M. R. lyEGENDRE, »Secretary of the Commission, are collected in one

volume.

Numerous questions have been dealt with in the course of these meet-

ings, particularly by the inter-allied scientific Food Commission at Rome.

Among others, have been dealt with the qiiestions of flours, their degree
of bolting and their preparation for making war bread, of food supplies,
of the requirements of the body for fats (the experimental data are

insufficient to establish the need of a minimum of fats
;

it appears, howe-

ver, that the ration should contain a certain amount of fat but the quan-
tity cannot be fixed

;
fats of vegetable origin are as digestible as animal

fats
;
there is reason to recommend their use which is economically less

costly), of milk, of cattle, of requirements in nitrogenous matter, etc. The
report of the inter-allied scientific Commission relating to the influence of

anthroj)ometric and climatic factors on the food requirements cf the

Allies, prepared by Prof. E. H. Stapling, is also given.
The volume reviev/ed includes a second part (pp. 65-159) which is an

analytical bibliography of French works published during the war (1914-

1918) on food questions and alimentary hygiene. vSome of these works
have already been dealt with in this Review (2).

3
- Influence of High Temperatures and Dilute Alkalis on the Antineuritic Proper-

ties of Foods. — Daniels, A. 1,., and McClurg, N. I. in 77!^ Journl of Biological

Chemi'itry , Vol. XXXVII, No. i, pp. 201-213, 5 diagr. Baltimore, Jan., 1919.

The authors have studied the eft'ect, on the antineuritic properties of

(i) All animals bitten by anopheles are absolutely resistant to malaria, consequently
the mosquito which bites them cannot draw from their blood the orgam'sm of malaria and
transmit it to man. (Ed.)

(2) These questions were dealt with in the Review in the course of their development.
See R. Nov. 1917, No. 1700 ; Jan. 1918, No. 3 ;

Feb. 1918, No. 216 ; March 1918, No 343
and 341 ; April 1918, No. 379. See also R. July-Sept. 1919, No. 812. (Ed.)

[I-3J
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cabbage, soya beans and haricot beans, of cooking : (i) in boiling spring

water ; (2) in boiling water to which a small quantity of bicarbonate of soda

was added ; (3) in an autoclave at 120° C. fo ri5 minutes. Admitting that the

water-soluble vitamine is more liable to be decomposed by external agents

than substances not soluble in hot water, the food value of substances ex-

tracted by water used in cooking was tested on young rats ; these substan-

ces were fed abundantly in rations otherwise complete. The growth curves

obtained indicate that there was in no case appreciable destruction of the

water-soluble vitamine.

The results obtained b}^ the authors for the water-soluble vitamine treat-

ed with dilute alkali do not agree with the results obtained by McCoLi,UM
and SiMMONDS {Journal of Biological Chemistry, Vol. XXXIII, No. i,

. p. 55, 1918). These two writers had reported cessation of growth in rats

fed with vitamine soluble in water, to which alkali was added, boiled for

one hour. It is, however, probable that their rations contained a very small

quantity of antineuritic vitamine, derived from 10 % of wheat embryo,
while the rations used by the authors contained a much larger amount of

vitamine ;
this explains \y\\y the slight destruction indicated by failure to

grow in the experiments of McColi.um and Simmonds did not appear in

the experiments carried out by the authors.

The results obtained by heating foods to 120° C. do not agree with

those reported by Chick and Hu:\ie {Proceedings of the Royal Society, Se-

ries B, Vol. Xly, p. 60, 1917-1918) according to which the use of large
amounts of preserved foods may cause serious danger.

The authors think that this conclusion is unfounded at least from the

standpoint of the antineuritic vitamine content of the foods. In agreement
on this point with McCoelu:m and his co-workers, they think it is improb-
able that, during the commercial preparation of tinned foods, the vitamine

can be destroyed to such an extent as to be deficient in the ration where
the usual amount of tinned food is eaten.

[

4
- Action of Ultra-Violets Rays on Vitamines (i).

—
Zilva, S. S , in Biochemical journal

Vol. XIII, No. 2, pp. 164-171. Cambridge, July, 1919.

The fat-soluble A factor in butter fat is destro3'xd by an 8 hours' expo-
sure to ultra-violet rays ; at the same time the butter is bleached and be-

comes unfit for Consumption. The author therefore asks whether the s.te-

rilisation ofmilk by the ultra-violet rays can decrease its nutritive value ?

The antineuritic and antiscorbutic vitamines are not destroyed by
ultra-violet rays ;

in fact, the author has reported that the exposure of

neutralised lemon juice for 8 hours to ultra-violet rays did not influence

its antiscorbutic activity, and that a similar exposure of autolysed yeast

juice did not im.pair its antineuritic power.

5
- Hygienic and Food Value of Carrots and Tomatoes. — i. Sugiura, k. a..

Preliminary report on the preparation of antipolyneuritic substances from carrots and

yeast, in The Journal or Biolo-^Jcal Clwmi'^try, Vol. XXXVI, Xo. i, pp. 191 -196. Balti-

more, Oct., 1918. — II. Denton, M. C. andKoHMAN, E., Feeding experiments.with raw

(i) See R., July-Sept., 1919. Xo. 1000. {Ed.)

[3-5]
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and boiled carrots, Ibidem, Vol. XXVI, No. 2, pp. 249-263, 2 diagr., Nov., 191S. —
III. GivENS, M. H. and McClugaoe, H. B., The antiscorbutic property of vegetables, an

experimental study of saw and dried tomatoes, in The Journal of Biological Chemistry,

Vol. XXXVII, No. 2, pp. 253-269, 6 diagr. Baltimore, Feb., 1919.

I. — Preparation op antipolyneuritic substances fro:\i carrots
AND YEAST (i) .

— Natural curative substances for the treatment of polyneu-
ritis induced in pigeons and other fowls by a diet of polished rice have been

prepared from residues of rice polishing, autolysed yeast, animal tissues,

cabbage, and potato juices, and the 3^olk of egg. During the last 10 years

many scientists have endeavoured to isolate these curative substances so

as to establish their chemical nature. During the last 3 years artificial

antipolyneuritic substances have been prepared and discussed b}^ Funk,
WiEiJAMS, Williams & Seideee, but Voegtlin& White, Steenbock and
Harden & Ziloa have not confirmed their results. In ,a preceding paper
{Journal of Biological Chemi>.try,YfA. XXXVI, p. 171, 1918), the author has

shown that both water and alcoholic extracts of fresh carrots contain growth-

promoting substances. Further, he noted that his yeast preparations had
the power of growth-promoting equally with the carrot extracts.

By means of experiments described in the paper reviewed, the author
has proved that extracts of fresh carrots and crystalline substances ex-

tracted from yeast preparations (brewers' yeast filtered, pressed, dried in

the air and ground ;
the powder so obtained was suspended in water and dia-

lysed ;
the crystals form on the outer wall of the dialysing membrane)

can cure pohaieuritis in pigeons, in those cases in which the disease has

developed rapidly, namely, in about 20 days ; but the}^ did not prevent
death in cases in which the symptoms developed slowly, and in which the

birds had not only lost the power of muscular movement, but were also

emaciated.

I. —. Alimentary value of raw and cooked carrots. — This has

been ascertained by means of experiments on white rats. The results were
as follows :

—-

Ordinary methods of cooking do not perceptibly diminish the nutri-

tive value of carrots, at least when they form part of a mixed diet. But a

considerable portion of the calorie value of the food is lost if the water used

in cooking is rejected (2), as, indeed, is generally the case with food con-

sumed by animals when the water used in cooking is not adaed.

Carrots, with a suitable supplement of starch, purified commercial
casein, butter or lard, and salt, so that 50 % of the calories are still derived
from the carrots, will produce normal growth and reprcduction in white
rat?.

Carrots as an exclusive diet, except for the addition of calcium, phos-
phorus, sodium, and chlorine, can maintain animals in good health, as far

as can be judged from, their appearance, for as long as 16 weeks. Although
there is no growth, the animals on this diet maintain their live weight and
sometimes even increase it. Owing to the great variation in the nutritive

(i) See R., Feb. 191 8, No. 125.

(2) See R., May 1919, No. 55l- [Ed.]

[5]
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value of carrots and in the vitality of different animals, the results of

this diet are somewhat inconstant.

Carrots contain considerable quantities of water-soluble and fat-

soluble vitamine.

When, in a carrot diet, the proportion of nitrogen was diminished by
the addition of some non-nitrogenous food, such as fat or starch, a great
number of the rats were attacked by dropsy (i).

III. Antiscorbutic properties of raw and dried tomatoes (2).
—

HOEST and Froeich {Zeitschyift fiir Hygiene, Vol I^XXII, p. i, 1912 ;

Vol. I^XXV, p. 334, 1913) and Chick & Hume {Transactions of the Society

of Tropical Medicine and Hygiene, \'o\. X, p. 141) found that dried vege-
tables were more or less deficient in the antiscorbutic property. Chick,
Hume and Skelton {Biochemical Journal, Vol. XII, p. 131, igi8) have re-

cently reported that the feeble antiscorbutic property of fresh milk is des-

troy' ed by drying or by being kept for a long time after drying. Hess and
Hunger {Journal of Biological Chemistry, Vol. XXXV, pp. 479-487, 1918)
have stated that dried vegetables have little or no antiscorbutic virtue.

Stefansson {Journal of American Medical Association, Vol. I,XXI, p. 1715,

igi8), alleges that the strongest antiscorbutic qualities reside in certain

fresh foods and diminish or disappear with storage by any of the common
methods of preservation, i. e., in tins, with vinegar, with oil —•

etc.,

drj-ing etc. GivENS and Cohen {Journal of Biological Chemistry,

Vol.XS^VI, p. 127, 1918), experimenting with the influence of tempe-
rature on the vitamine in the drying of cabbage have concluded that the

degree of temperature during that operation is the factor which determines
the presence or absence of the accessory antiscorbutic substance.

The authors have experimented with the influence of temperature on
the antiscorbutic properties of the tomato and have drawn the following
conclusions :

—
Fresh tomato is an efficient antiscorbutic agent. A small daily addi-

tion of raw tomato (i gm.) to a diet known to cause scurvy in guinea pigs,

preserved these animals in a perfect state of health, as far as could be

judged.
Raw tomatoes dried in a blast of air either at a low temperature (350-

40° C.) or a high temperature (55°-6oo C.) retain a noticeable amount of

their antiscorbutic potency. It is possible that the drying at either tem-

perature may destroy some of the antiscorbutic vitamine, but to what de-

gree has not yet been ascertained. These experiments confirm the results

of Chick, Hume, and Skelton, who believe that scurvy is due to the defi-

ciency, in the diet, of a specific accessory substance, and they corroborate

(i) The Committee for the control of fooclFtuffs attached to the office of the Food Con-

troller in the United Kingdom drew the attention of the public, during the war, to the high
food value of carrots : it pointed 'out that 3 lb. of carrots were equivalent to 2 lb. of

potatoes — I lb. of veal or chicken — lb. of bread — 6 Ih. of tomatoes — 7 01 8 eggs.— BoUettino dci consmni, pubblicazione del Ministero degli Approvrizionnmenti e dei Consumi

alimentari. No. 56-57, p. 15. Rome, Apr. 21-28, 1918.

(2) See R., Dec, 1918, No. 1322. [Ed.)
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the contention of Cohen and Mendel that roughage, in as much as it af-

fects the structure of the diet, is not the determining factor.

6 - Destruction of [Bed Bugs {Cimex lectularius Mor.) by Chloropicrin. — ber-

TRAND, G., [-Srocq-Roussev aiicl Dassonville, in Compter rendus de fAcademie des

Sciences, VoL CLXIX, No. 9, pp. 441-4.^3. Paris, Sept i, iqig.

The problem of the destruction of bugs is of very great importance
because of the present necessity of disinfecting militarj^ barracks and nu-

merous civil buildings.
The authors have experimented with chloropicrin and their trials

have enabled them to determine that the destruction of bugs can be effected

with such small doses of that substance that its use is practical.
Doses of 4 to 10 grammes per cubic metre appear to be most suitable

(the bugs are then killed in from 1-2 ^ hours). In case the eggs are not

destroyed, the hatching period being about 8 days, a fresh disinfection

should be made about 2 weeks after the first to insure the destruction of

the new generations.
The powdering of the chloropicrin in the premises and entrj^ into them

is facilitated b}^ the use of one of the anti-gas masks used during the war,
such as the A. R. S. mask.

7
- The Fair of Hanoi. — Bulletin economique de I'lndochine, New Ser., Year XXII,
No. 136, pp 2S1J-364, 6 phot. Hanoi-Haiphong, May-June, 1919.

A detailed report of Hanoi Fair in 191 8 which, after the example of

the celebrated fairs at Nijni-Novgorod, lycipzig, lyyons, Bordeaux, etc. was
instituted with the object of making known the products of the countriy

(in this case of the whole of Indo-Cliina), to take stock, to a certain ex-

tent, of its wealth, the schedule of its productix^e faculties, in order to be
able with certainty to induce supply and satisfy demand, to develop the

production of the colony, the expansion of PVench industry and commerce.
But the Hanoi fair could not rival a sample fair at B^^ons (because

of its still rudimentary industry and of the commercial mentality of the

natives, etc.) and it was a real market of Indo-China. In the eyes of the

committee of the fair, if imports were interesting, exports had a considerable

importance for the future of the Colony, and this fair was like the basis of

a catalogue (the original article contains the complete list of the exhibi-

tors and of the products exhibited) of local wealth, like a detailed memo-
randum of all that Indo-China could furnish and manufacture. The success

of this exhibition has surpassed all expectations.

CROPS AND CUBTIVATION

ICULTURAL
CEOROLOGY

8 - The Importance of Agricultural Meteorology in Tropical Countries.— mc lean,
F. T., in The Philippine Agriculturist, VoL VII, No. 7, pp. 191 -194. Los Banos,

Feb., 1 91 9.

It is not only in temperate regions that agricultural meteorology
attracts increasingly the attention of farmers, they are also interested in

it in tropical countries, where the dominating influence of the position of

[5-8]
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the sun and its effect on wind, cloud and rainfall make changes in wea-

ther much more regular and facilitates considerably the adaptation of cul-

tivation to the climate. Thus, for example, in the Philippine islands the

periods of sunshine and the amount of rainfall are in close connection with

the north-east trade wind which blows steadily from November to April
and the south west monsoon between May and September. I^ocal topo-

graphical conditions (proximity of large stretches of water and h'gh moun-
tain ranges) influence the effects of the winds in a constant and well

defined manner, and enable the frequency and distribution of meteorologi-
cal phenomena to be calculated with satisfactory approximation. Even
typhoons, apparently so erratic, have periods of greater or less frequency
annually and the precise determination of these periods would be useful

to rubber planters, enabling them to arrange the different operations and
to choose the most favourable seasons for carrying them out.

Plants which grow in the tropics at constantl}^ high temperatures are

very sensitive to even slight changes of temperatures. At I^os Banos,
the mean annual temperature ife i^ C. lower than at Manila and this slight
difference is sufficient to give these two places a somewhat different agri-

cultural geographical situation.

The intense insolation in the tropics influences the processes of assimi-

lation (photosynthetic) by restricting them in a remarkable manner. Nu-
merous plants cultivated in tropical regions require to be protected by the

shade of more resistant trees. The coconut palm, even, which grows on the

equator, feels the effect of sunshine which, from lo a. m. to 2 p. m., reduces

the photosynthetic processes by almost one half, as has been shown b}^ ex-

periments carried out at the Agricultural College of I^os Bafios during the

summer of 1918. One of the phenomena which has the strongest influence

on the life and growth of plants is certainly evaporation. In the Philip-

pines, evaporation, owing to the strong light and high temperature, is natur-

ally intense and rapid, so much so that a month with a smaller rainfall

than 50 mm. should be considered dry, while in temperate regions a month-

I3- rainfall of 50 mm. assures the growth of an}^ plant. The require-
ments of dift'erent crops as regards the various meteorological factors

and their sensitiveness to dift'erent unfavourable meteorological pheno-
mena vary from one crop to another and also for a single plant in the

phases of growth. An exact knowledge of the distribution and the fre-

quency of meteorological phenomena in a locality cannot but facilitate the

experiments undertaken by the farmer to eliminate or at least to reduce the

negative effect of climate. In the Philippine islands the extreme range is

from a mean annual temperature of 26.8*^0. at Manila to 17.8° C. at Baguio.
In the latter locality the rainfall is 4000 mm. in nine months, while in north-

eastern l/uzon the rainy season is reduced to 6 months and the total rain-

fall to 2800 — 3500 mm. The climatic conditions are therefore very dif-

ferent : from an absolutely tropical temperature one changes to sufficiently

temperate conditions for the introduction and growth of European plants

(for example, peas in the valley of Mariquina). It is, therefore, more
essential in the Philippines than in other places to undertake a careful

[8]
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meteorological examination when it is intended to start a farm and
tc|

make a choice of different crops.

9 - Effect "of Climate on the Growth of Wheat in Portugal.
— da Silva fiaxho joaoI

in Boletim da Associagdo Central da Agricultura Portuguesa, Year XX, Vol. XX, pp. 28!

294. I<isbon, Sept., 1918.

In Portugal in general, and especially in the southern provinces, tb

distribution of temperature and moisture does not always correspond with]
the requirements of the growth of wheat which, each year, suffers more o

less from unfavourable meteorological factors. Among these the most lm-|

portant are moisture, temperature and light.

Moisture. — According to the author, in order to obtain 10 hecto

litres of grain per hectare, a good harvest for the district of Beja, the plants
should have at their disposition 290,000 kg. of water. The average annual

rainfall in the region in question is about 550 mm. corresponding on each

hectare to a total mass of 5,500 000 kg. of water, and even admitting that

only a third of this water filters and penetrates into the soil, a sufficient

quantit}^ always remains.

The table noted below contains data relating to the rainfall collected

at the Franzini Meteorological Observatory at Beja during the period

1905-1911

Monthly and annual rainfall in mm. at Beja from 1905 to jgii.

January .

February
March

April

May
June
July •

August
September
October .

November
December

1905 1906 1907 1908 1909 1910 1911

Annual rainfall

155-6
2.6

255
40.2
12. f

51-3

3-2
0.8

27.2

95-7

131-4
66.8

30^.4

34-6

36.0
61.0

5-0
102.6

49.9

23.2
0.0

56.7

47.6

64.8
12.8

494.%

68.8

26.3

1.4

40.1
116. 7

0.0

0.5
0.0

73-2

145-5

163.4

75-6

83.1
I.I

45-1

34-6
20.8

59-5
0.2

0.4

5-3

30-7

149.4

83.0

711.5 533.2

58.0
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SO as to reach the maximum a little before flowering (at the time of forming
the ear), then decreases so as to become nil in the ver}^ last stages of com-

plete ripening ; (2) that evaporation increases with the elevation of the tem-

perature and. exposure to the sun
; (3) that it diminishes when the water con-

tains salts in solution (nitrate of soda, chloride of potassium, etc.); (4) that

the transpiration of the plant and the evaporation of the soil take place al-

most at the same time, that is to say when the rainfall is generally less

abundant.

If, during the critical period, the reserve of water* in the ground is

not sufficient to supply the requirements of evaporation and transpiration,
the harvest will be seriously affected both in c|ualit>^ and quantity.

It is therefore advised :
—

(i) To work the ground deeply to inciease

the reserve of water
; (2) to crumble the topmost layer of the soil (dry

farming), in order to protect the soil against evaporation, by a very finely

powdered top la^'^er ; (3) to apply nitrogenous manures to diminish tran-

spiration.
In conclusion, it can be said that the success of wheat growin3 in

Portugal depends less on the total quantity of the rainfall than on the dis-

tribution, of the rainfall which is generaUy scarce at the critical period, and
for this reason it is necessary to have recourse to all methods by which the

reserve of water can be increased and evaporation diminished.

Temperature.— To spring up, develop, tiller, flower, form and ripen
its grain, wheat requires a grand total of daily temperatures of from 2000°
to 24000 C. These data are confirmed by the observations made at the agro-
nomic Station of the 7th. Agricultural Circle (vSantarem), on 3 kinds of local

wheat, Durazio molar, Amarelo barba preta and Ribeiro, and are recorded
below.
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,

Wheat can also be damaged by drought during dry winters, whicl

causes feeble tillering, or by too rapid rise of temperature in the spring

which, particularly if this rise is accompanied by lack of moisture, causei

too earh^ growth and the formation of ears shorter than usual. Scorchin

is not infrequent ; it causes a decreased yield and a deterioration in the qua-l

lity of the grain.

I^iGHT. — As regards light, wheat always finds in Portugal conditions

very favourable to its development, However
,
the beneficial action oi

light without the' help of moisture and temperature is not alone sufficent

to assure a good and abundant harvest.

lo - Effect of Weather Conditions on the Setting of Fruit in the Plum in Minnesota,
U. S. A. — DORSEY, M. J., in Journal of Agricultural Research, Vol XVII, No. 3,

pp. 103-126, I fig., 13 pi. Washington, June, 1910.

Results of a series of parallel meteorological and biological observa-

tions made with the object of determining in what manner and to what

extent, weather influences the setting of fruit in the plum.
The author made these observations at the Fruit Breeding Section

of the Agricultural Experiment Station of the Universitj^ of INIinnesota, on
different species of Primus, during the period 1915-1917. The most im-

portant weather conditions which aftect the setting of fruit are certainly
rain and low temperature, which act in a clearly negative manner and may
cause a failure of the crop even when the trees have flowered abundantly.

Howevei ,
to understand correctly how rainfall and temperature affect

the setting of fruit, it is necessar}- to investigate this plienomenon briefh^

Nfrom an anatomic and physiological point of view.

The period during which the stigma of the plum remains receptive is,

at most, one week
; pollination must therefore be effected during this re-

latively short period to enable fertilisation to take place. All conditions

which delay pollination cannot therefore but have a negative influence on
the formation of fruit. Further, besides the degree of receptivity of the

stigma, there is another phenomenon which helps to still further limit the

time during which fertilisation is practicable ;
this is the detaching of a

part of the pistil which takes place from 8 to 15 daj^s aftei flowering. And,
before the actual abscission of the stjde is efi'ected, the layer or diaphragrii
of the modified and thickened cells of the absciss layer constitutes an
obstacle to the lengthening of the pollen tube towards the ovary. All

phenomena which hinder or slow down the growth of the pollen tube can

therefore also influence the setting of fruit in a negative sense.

Now, continuous rain at the flowering season hinders polUnation con-

siderably and if prolonged may absolutely prevent it.

In an atmosphere saturated with humidity, the anthers, even if ripe
cannot open, and if they are already open, they bend over at once when
it commences to rain. Rain weather during the period when the stigmas
are receptive is itself sufficient to prevent the setting of fruit. Similar re-

sults have been obtained artificialh" b}^ continuous spraying of trees in

flower with water.

[9-10]
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The growth of the pollen-tube is in close relation with the tempera-

ture. The time required for penetration of the whole length of the style

at a temperature of 55° to 600 F. (12.80 to 18.30 C.) is about 6 days for the

variety
"
vSurprise ,, . The rate of growth of the pollen-tube decreases

. proportionally with the lowering of the temperature and, according to GoFF,

at 400 (40 F. C.) pollen ceases to germinate.
On the other hand low temperature does not appear to exercise any

influence on the date of abscission of the style ; however, it is easily

understood that a cold spring at the time of flowering juay hinder the sett-

ing of fruit by retarding the growth of the pollen-tube up to the moment
when the layer of disintegrated cells on the plane of abscission prevents the

pollen-tube from growing towards the ovary.
In 1915, 1916 and 1917, there were very light crops of plums at the

fruit breeding Station.

In 191 5, at the time of flowering and fruit setting the weather was

characterised by frequent rain and by low temperature for a week
;
con-

sequently the conditions were unfavourable to pollination and to the

growth of the pollen-tube.
In 1916, flowering was late and was accompanied, on the one hand, by

high temperature favourable to the growth' of pollen-tubes, while, on the

other hand, there were, especially during the period when the stigma was

receptive, rain and \^ind unfavourable to the emission and dissemination

of the pollen.

Lastly, in 1917, rain, wind and low temperature hindered the setting

of fruit and caused a very light crop.
In 1912, 1913 and 1918, when the percentage of fruit set was rather

high, there was little rain during the flowering and fertilisation periods, and

the temperature was, generally, high. In 1914, a \^ear with a very high

percentage of fruit set and an abundant crop, there was a high temperature
and an absence of heavy rain. The two weather factors which dominate

the fruit production of the plum in Minnesota are, then, rain and low tem-

perature, and their negative influence is made particularly striking b}^ the

short time during which the stigma is receptive and b}^ the rapid formation

of a partition-which leads to the detachment of a large part of the style.

II - Resistance of Flower Buds and Flowers of the Apricot to Low Temperatures
in New Mexico, United States. — Cleve Hallenbeck, in Monthly Weather Review,

VoL XLVII, No. 4 p. 24. Washington, April, igig.

It had previously been observed that, in the semi-arid regions and

on the high tablelands in the west of the United States, fruit buds

of fruit trees and generally the tender parts of plants are resistant to falls

in temperature, and that in the plains or moister districts of the east such

falls in temperature kill them. The cause of the phenomenon is not yet
known

; moisture, the conditions of the soil, altitude, and other factors

still unknown may contribute to it and in different degrees. At any rate,

air and soil seem to reduce the effect of low temperatures.
The data given below show a notable instance of resistance of the apri-

[10-iiJ
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cot tree (in the valley of Pecos) to very low temperatures, especialty afte

a period of relatively low huiriiditj', in March, 1918. i

Date
Minimum

temperatures
State of growth

llarch

))

a

»

»

a

»

!)

a

»

»

»

;>

»

!)

»

))

I

2

3

4

5
6

9
10

II

12

15
16
18

19

23

0.560 C
2.22°

2.780
1.670

7.22"

2.780
1.11°

1.670

2.780
2.22°

7.780
I.IIo

2.780
I.IIO

2.780
1.670

The tip of the bud is pink.

Buds open.

30 % of the bu<ls have opened.

50 % of the buds have opened.

In full flower.

Flowers begin to fall.

Fruit sets.

On March 25, an inspection of the trees at various heights showed]
that the percentage of dead and damaged fruits scarcely reached 7 %,l
while 93 % of the flowers had set fruit regularh'. Besides, it is thought!
that in the 7 % are included flowers which did not set fruit and fruiti

which fell for reasons unconnected with the cold. In the case in question,!
it may be said that the exceptional cold which prevailed throughout the!

period between the commencement of flowering and the end of setting]
fruit caused practically no damage to the trees.

OIL PHYSICS,
CHEMISTRY

AND
ICEOEIOLOGY

12 - American Papers on Soil Science Read at the Philadelphia Meeting of the
I

American Chemical Society.
—

Science, n. s., Vol. i„ Xo. 1296, pp. 421-424.

l,anca=^ter, Pa., Oct. 31, igif).

Groups of papers read at the meeting of the American Chemical So-

ciety at Philadelphia in September, 191 9.

Robinson, W. O., Gardiner, R. F., and Holmes, R. S., The water-

soluble manganese of soils. — Results obtained by frequently shaking 24

samples of soil with distilled water for 8 days. The following deductions

were arrived at :
—

(li)
1 to 10 % of the total manganese of soils is soluble in water.

{b) Carbon dioxide greatly increases the solubihty of the manganese.

(c) Surface soils contain much more soluble manganese than sub-

soils, and this difference is greater the finer the texture of the soil.

(d). The amount of oxides of manganese in soil extracts varies from

0-24 parts per milUon
; it is large enough to affect the bacteriological flora

and probably has also a more direct influence on plant growth.

[ii-i-j]
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Robinson, W. O., Composition of
"
ultra clay

"
from certain soils.— The

author calls
'

ultra clay
"
that part of the soil which remains in nearly per-

manent suspension when it is treated with pure water : it has no organised
structure and behaves like any colloid. It is essentially a finely divided

. hydrous aluminium silicate, with some of the aluminium replaced by iron ;

it contains also hydrated oxides of aluminium, iron, titanium, silicon, and

probably of manganese. On the other hand, the proportion of phosphoric
acid and of potash is higher in ' '

ultra clay
' '

than in the soils from which

they were deri\-ed. Organic matter is always present and probably plays
an important part in deflocculating the matter in suspension.

Anderson, M. S. and Fry, W. H., Composition of soil extracts. — The
salts deposfted on the evaporation of the water extracts of soils are much
morecomplex than is indicated by a statement of the ions found in the so-

lutions of the extract. There is a marked general similarity between the
salts obtained on evaporation of water extracts of soils and those obtained

by both natural and artificial evaporation of sea A\ater.

That does not, however, mean to indicate that saline deposits so obtained
contain all the salts of natural sahne deposits, because the latter represent
cr5^stallisation from a composite extract. We may suppose that, under

ordinar}^ soil conditions, the above-mentioned complex salts are probably
always in solution in the soil moisture itself.

13
- On the Agricultural Properties of Soils; Research on the Reaction of Soils. —
R.'\:bate, E. (Director of the AgricuUural Department of Cher), note by M. Schribaxjx,
in Comptes rendus des Seances de VAcademie d' Agriculture de France, Vol. V, No. 35,

pp. 846-848 and 854-858. Paris, Oct. 29, 1919.

In order to judge the agricultural properties of soils and water and

especially their chemical and physiological properties, among other tests,

it is indispensable to know whether they have an alkahne or an acid

reaction. To quote only a few established facts ;

— Acid waters are bad
For irrigation ; in acid soils advantageous and inmiediate results maybe
expected with calcarious fertilisers (marl, lime, composts) and with alkaline

manures (dung, liquid manure, slag, ashes) . These almost always require

phosphatic manures, and natural phosphates, finely ground, give good
esults. Bitt bulletins of soil analyses issued by agricultural stations

ire usually silent on the subject of the reaction of soils.

The author describes a new method which he has tested in various

geological formations. He proposes to have recourse to logwood dye. This

colouring matter has been studied by Chevreul, who extracted haenia-

;oxylin from it. The wood decoction turns yellow with dilute acids and
•ed with concentrated acids ; it is decolourised by suphuretted hydrogen and
;urns violet with alkalis and alkaline salts

;
lime gives a blue precipitate.

The method of working is as follows :
— 20 cc. of distilled water or

ain water is poured into a clear glass tube and 20 drops of the reagent are

idded
; 5 gm. of fine earth, dried and sifted, are then mixed in the solution

.nd left for 15-20 minutes.

Alkaline soils colour the water mauve or violet even when the alkal-

nity is very sHght ; calcareous soils that lead to chlorosis give a more

!
13-131
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intense reaction. With acid soils the water becomes pale yellow, lose

colour, or becomes leaden tinted. Neutral soils do not alter the origina
colour

; they are very rare.

This is a simple and rapid method which, according to the author, i

extremely sensitive.

14
- Formation of Soluble Matters in Virgin and Cultivated Soils estimated by means
Lowering the Freezing Point. — Miliar C. E. (Michigan Agrfcultiiral ExperiQienj
Station), in Soil' Science. Vol V. VII, Xo. ^, pp. 253-257, 2 fig., bibliogfaphy of 3 work^
Baltimore, 191 9.

The whole of the soluble matter in 6 sandy clay and sandy soils

both virgin and cultivated, were separated by washing ;
the portions o

soils so separated were incubated, and every 40 days their contents
ii]

soluble matter formed were determined by means of the lowering of tb

freezing point (i).

It was found that, in 3 cases, there was a greater production o:

soluble matter in virgin than in cultivated soils, and the total concentre
tion of the respective solution was also higher. In the other cases, then
were only slight differences between the virgin and the cultivated soils

However this may be, the author is led to believe that among the change
caused in soils by cultivation when a sufficent quantity of fertiliser is no-

restored to them, tliere is a marked decrease in the rate of formation o:

soluble matters. To ascertain whether this formation of soluble matte
is due to biological or to physico-chemical actions is a problem of grea'

interest, wliich is being studied along with other problems at the Agricul
tural Experiment Station of Michigan.

15 -
Toxicity of Alkaline Salts in the Soil. — Sirgh, T. M. (Oregon Agrictdtural College)

in Soil Science, Vol. VI, No. 6, pp. 463-477, bibliography of 19 works. Baltimore, 1918.
''^

The detrimental effect of the accumulation of alkaline salts in the soil

has formed the object of study and is well known, but up to the present
experimental investigations have onl}^ been made on isolated salts or on

arbitrary mixtures of those salts.

The author has endeavoured only to study the phenomenon under

Oregon conditions and he divided his work into 3 parts :
—

{a) Determination of the toxic points of chloride, nitrate, carbonate
and sulphate of sodium on peas and wheat.

{b) Determination of the toxic point for peas and wheat by using a
mixture of salts similar to those found on analysing field soil.

(f) Determination of the effect of chloride, nitrate, carbonate and

sulphate of sodium upon ammonification, nitrification, and nitrogen fix-

ation.

The observations were made on, a heavy loam soil, highly productive
under normal conditions and under suitable cultivation, but on which^
under dry farming, alkaline spots gradually appear, whilst under irriga-

tion, perhaps excessive, the alkali soon appears.

(i) Set R., I'eb. 1919, No. 154. [Ed.)

[13-15]
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The salts experimented with .are classified as follows in decreasing or-

der of toxicity :
— Chloride, nitrate, carbonate and sulphate of sodium both

as regards the germination and the growth of wheat and peas and relati-

vely to the ammonif^'ing, nitrifiying and nitrogen-fixing bacteria, the de-

termining factor of this toxic action being found in the percentage of the

anion and not of the cation. Small quantities of the different salts used

had a stimulating effect both on the growth of the plant and on bacterial

activity ;
the degree in which this stimulating effect was noticed varied

with the plant grown.
The toxicity point, that is to say the degree of concentration at which

;
the detrimental effect is produced^ for mixtures of salts in conditions si-

i
milar to those in fields, agreed closely with that noted for each individual

I

salt ;
the toxicity point of the mixture of salts depends, therefore, on the

percentage of chloride, nitrate, carbonate and sulphate present and how

they are combined; however, sulphate of calcium tends to lower the

toxicity of the chloride, carbonate and nitrate of sodium.

16 - Chemical Research on Land treated in Different Ways in Denmark.— kristensen

R. K., in Tidsskrift for Planieavl {1^5 Beretning fra Statens Forsogsvirksomhed i Plante-

kultur). Vol. XXVI, Part 2, pp. 335-351, - %?• Copenhagen, igit).

When making experiments on fallow, between 1888 and 1914, at the

State experimental station near Ceskov in compensated plots, several

chemical tests of the land used in the experiments were made as regards the

initrogen and phosphoric acid contents, and loss by Hming. There was

thus the means of estimating the effect of different methods of cultivation,

on the chemical composition of the soil.

The nitrogen, phosphoric acid and organic matter contents of the soil

are closely connected with the method of cultivation, particularly with the

manuring and nitrogen-fixing properties of leguminous plants. In fact,

land enriched with manure contains 0.058 % of nitrogen, while unmanured
land only contains 0.016%. Where lupins have been used as green ma-

nure, without other manuring, the nitrogen content reaches 0.062 %.
During th? investigation it was attempted to estpiate the degree of

accurac}^ of the work undertaken and with this object samples of each

plot were taken from 2 to 10 times, taking each sample from a different

part of the plot. The mean error for each sample was from 2 to 3 % on
:he content of the substance determined ; the soil experimented on was

uniform, fine and sandy.

17 -Dsnitrification in the Presence of Organic Substances Difficult to Decompose.— NoLTE, O. (Mitteilung aus der landwirtschattlichen Versi'chsstation Rostock), in

Ccntralblatt fiir Bakteriolozie, etc. Part II, Vol. II,, Nos. 7-9, pp. 1S2-184. Jena, igrg.

Growing experiments with mustard, in pots containing poor sandy
soil with which had been mixed the residue of extracted quinine bark

containing lime. Having observed in the ist series of experiments a sen-

sible dificiency of nitrogen, a 2nd series was carried out in which nitrate of

soda in solution was added and a great loss of nitrogen was noted. The
author has, therefore, every reason to conclude that even much lignified
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quinine bark can be used as a source of energy for denitrifying bacteria,

and denitrification is more intense when the quantity of oxygen is smaller,

as resulted from a 3rd series of experiments, compared with the 2nd, and in!

which a double quantitj^ of water was given.

18 - Effects of the Oxidisation of Sulphur and Nitrification on Potassium and other

Soil Constituents. — .^jsies, J. W, and Boltz, G. B. (Ohio Agricultural Experiment

Station), in Soil Science Vol. VII, No. 3, pp. 183 195, bibliography of 11 works. Bal-

timore, 1915.

Research with a view to the study of the solvent effect on potassium
and other soil constituents of oxidation of sulphur in the soil by micro-

organisms or
"
sulfofication

"
(i), compared with similar effects caused by

nitrification. With this object several mixtures of sandy clay soil with

chalk, dried blood, potassium silicate, slag, sulphur, and felspar were

maintained at 'a temperature of 30° C. for 19 weeks.

It appears from the observations made that the nitrification of

dried and the oxidation of sulphur in the soil mixtures increased the wa-
ter-soluble potassium, chiefly owing to the sulfofication due to the addi-

tion of sulphur. The liberation of potassium was due rather to salts form-

ed b}' sulfofication or nitrification than to the direct action of acidity on
insoluble potassium compounds.

Ammonium sulphate affected the solubility of potassium, independent-

ly of the nitrification of ammonia.
On the other hand, calcium naturally present in the soil in the form of

silicate or in some other form, was readily attacked b}^ the acidity result-

ing from nitrification or sulfofication
;
on the contrary, magnesium com-

pounds were much more resistant to the action of these solvents. I^arge

quantities of aluminium and manganese were converted into soluble forms

in consequence of the oxidation of sulphur in the sandy clay soil expe-
rimented v>'ith, whilst small amounts were made soluble by this action in

a basic clay soil.

Nitrification had no effect on aluminium and only a very slight eft'ect

on manganese. Finally, no indication was obtained that iron compounds
were appreciably affected by nitrification or sulfofication.

19 - Relation of Soil Moisture to Orchard Irrigation.
— Fortier, s., in The Monthly

Bulletin of the State Commission of Horticulture, Vol. VIII, No. 7 (Proceedings of the Fifty-

first Convention of Fruit Growers and Farmers, at Riverside, California, May2?>-2<), I9i9)»

pp. 361-367. Sacramento, Cal., July, igig.

In considering the importance of soil moisture in orchard irrigation

practice, especiall}^ in dry zones, we should remember that the greatest
need of arid soils in general and of orchard soil in particular is an abundant
water supply and a high percentage of organic matter. The water-holding

capacity of these soils must next be determined in order to ascertain the

quantity of water to apply at each irrigation and how often to irrigate.

The quantity of water drawn up in the soil by capillarity is compara-
tively small ; it is onty where a water table is found within a few feet of the

(1) See R., Jan. 19x9, No. 24. [Fd.)

[l'i-I9]
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surface or where there is a body of free water in immediate contact with

the soil that capillarity in effective. Gravity acts not only on the free

water but also on capillary water and draws it downwards unless a pan or

other impermeable material stops it.

The expense of changing furrow irrigation to basin irrigation may be

avoided by improving the texture of the soil by the addition of sufficient

organic matter.

20 - The Water Problem in Sicily.
—

Salem.i'pa.c-e,g., in L'itaUaelettnca,Voii, No. 5,

pp. 56-61 ; No. 6, pp. 19-21. Milan, May and June, 191 9.

In Sicily there are no long rivers, and even no permanent rivers

with a considerable flow of water, but important springs, already utilised

by municipalities and for agriculture, are often met with, as well as fairly

important waterfalls used by mills and various small industries.

According to the " Relazione sui corsi d'acqua della SiciHa
"

(Report
on the watercourses of Sicily) by the engineer Perrone, watercourses whose

r permanent flow is sufficient for hydrauHc power would furnish :
—

On the northern slopes : mo H. P. with ordinary flow and 630 H. P.

with the lowest low-water mark.

Gn the southern slopes : 7745 H. P. with ordinarj^ flow and 5474 H. P.

with the lowest low-water mark.

On the eastern slopes : 21 400 H. P. with ordinary flow and 14200 H. P.

with the lowest low-water mark.

Altogether, there may be on the three slopes, in round numbers, 30 000

H. P. with ordinary flow and 20 Quo H. P» with the lowest. These limits

might be greatly extended, by regulating the torrential water courses,

which rush down from the high valhes, and by utihsing them in electrical

power stations.

According to information collected by the author, there are actually
. in Sicily 35 577 hectares of irrigated land

;
the position which they occupy

would permit of irrigating a further iii 000 hectares; it is a question of

ascertaining whether the island has at its disposal the quantity of water

necessary for this irrigation.

According to M. NicOLO Turrisi Colonna, whose experiments have
been made in clay loam soils, a total of 8658 cubic metres of water would
be necessary, and according to M. Inzenga, whose experiments have

been made on arid lands, of calcareous tufa, 147 000 cubic metres of

water in all would be required to irrigate i ha., once a week, for 7 months of

the year. The author estimates that the coefficient of 0.7 litre per ha. per
second might be adopted as the average consumption of water for irrigation,

that is to say that, to give weekly irrigation during an uninterrupted

period of 7 months, as the soil of Sicily requires, at least 11 000 cubic metres

of water per ha. would be required. This figure corresponds closely with

the averge of those obtained by M. Turrisi Colonna and by M. Inzenga.
The "

Commissione Reale per gU studi e proposte relativi alle opere di

irrigazione
"

(Royal Commission for study and proposals relating to irri-

gation works) has adopted the coefficient of 0.5 litres per second but, ac-

[19-30]
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cording to the author, tliis coefficient is too low and should be increased

to 0.7 litre. To irrigate a further iii 000 ha. it would therefore be necessary
to have at disposal during 7 months, 11 000 cubic metres x iii 000
= 1 221 000 000 cubic metres of water.

Estimating the annual rainfall at a general average of 500 mm. for the

whole island, we have a total quantity of 12 730 milHon cubic metres of

which about
'^/jo represent water which evaporates, that which feeds

the springs and that which is used by plants ;
while ^/j^ (say 3819

million cubic metres) run off on the surface of the ground, denuding the

soil and devastating it, and end by flowing into the sea. It is precisely
from this amount of water that the quantity required for irrigating the

above mentioned iii 000 ha. must be taken. This could be done by
constructing artificial lakes or dams to retain the water at the mouths of

the vallies.

The author then describes the means proposed or proposable by which

the water could be collected and utilised.

Filter galleries serve to intercept, upstream, the water which circula-

tes in the alluvial deposits of the bed and brings them to the surface. But
there is not always subterranean water to set free, in the ravines or rivers

with large and deep beds
;
their existence depends indeed on 2 factors :

—
(i) The presence upstream of sufficient^ abundant springs; (2) The per-

meability of the alluvium which forms the bed of the ravins when it is no:^

very strong ;
for the work of the filter galleries is not to collect and distri-

bute rainwater but to supply irrigation during the dry season, which is

only possible when they hold the water from hidden springs.

Underground dams are useful in narrow and deep valhes cut in

calcareous tufa at the bottom of which abundant springs rise, some visible,

others, more numerous, underground, filtering through the banks.

Mecanical conduits, chiefly intended for the orange gardens and the

different irrigated cultivations in the low valhes and in the coastal plains,
are very numerous

; however much deep flowing water and phreatic (i)

water discharge visibly into the sea. Many projects have been made to

capture these waters ; they consist in the construction of underground
dams in clay strata. To hold underground water, an ancient method is

always employed in the province of Palermo which consists in the cons-

truction of underground canals by means of wells called
"
pozzi a ripiano

"
'.

at present the construction of similar works in the locality of Etna is being
invcsticated.

21 -
Irrigation and Watering in Syria and Palestine.— parmentier, Paul, in Compfes
rendus del' Academic des Sciences, Vol. 169, No. 8, pp. 391-393. Paris, Aug. 25, 1919.

After having pointed out how defective the system of irrigation and

watering in Syria and Palestine is, the author suggests a new method which
consists essentially in replacing the cisterns for watering trees and irriga-
tion trenches, or the partial submersion of irrigated plots by hollow cy-

(i) "Phreatic,, is a term coined by Hay ,:4///. Ref., U. S. Geol. Surv., II, if)) to

designate underground water that can or may be tapped. [Ed.)

[SO-*!!]
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linders, open at the ends and with small holes pierced at the side of one

end at a height of about 10 cm. These cylinders, in cast-iron, in concrete

or in earthenware, have a maximum capacity of 20 Htres for plantations

of trees and less for the kitchen-garden plants. The end provided with

• lateral holes is sunk in the ground. These cylinders are buried to a depth

slightly above that of the rootlets along the spaces between the trees.

In this manner 80 htres of water, completely used by the plant, would

replace satisfactorily for the same time the 600 htres at present used, a

considerable economy of 520 Utres per tree would result and, in addition,

there would no longer be damp air under the trees, nor toughening of

green vegetables.

22 -The Influence of Farmyard Manure on Clover.— Russell, e. j. (Director of the

Rothamsted Kxperimental Station, Harpenden), in The Journal of the Board of Agriculture,

Vol. XXVI, No. 2, pp. 124-130. I^ondon, 1919.

An enormous quantity of work has been carried out during the last

35 years in connection with the manuring of different plants, but, in spite

of its great importance in the crop rotation clover has been omitted, per-

haps because of its Hability to
"
sickness ", which renders it unsuitable for

a continuous series of experiments. The author carried out a series of

field tests on this subject ;
he compared the residual value of ordinary

farmyard manure and of farmyard manure cake-fed cattle, of shoddy

rape cake super[)hosphate bone meal basic slag, on clover following a

wheat crop on land where clover had not been grown for over 14 years.

The manures were applied i, 2, 3, and 4 years before the clover.

None of the manures, except farmyard manure, had any appreciable
effect on the clover ; applied 2, 3, and even 4 years beforehand it

produced notable increases in the yield of clover. It had, further, a dis-

tinct effect on the wheat crop grown after the clover, the heaviest crop of

the latter having been followed by a heavier wheat crop. In conclusion it

should be noted that the action of the farmyard manure only affected the

first cut, the yield of the second cut being approximately the same with

farmyard manure as with the other manures.

To sum up, farmyard manure has an important residual effect on

clover which should be taken into account in estimating its influence on

the croprotation.

23
- Use of Natural Phosphates in Rice-flelds in Indo-China. (i)

— bussy (Directeur
du lyaboratoire d'anah'ses de I'lnstitute scieutitiqiie de Saigon), in Bulletin apjicole de

I' 1 nstitute Scientifujue de Saii'on, Year I, No. g, pp. 265-2G6. Saigon, Sept., 191 9.

In Cochin-Cliina the soils of the rice-fields are not all of the same kind.

They can be classed in two categories :
—

(i) Soils containing humus, which occupy the rich alluvial plains of

the west, as well as the bottoms of the valleys of the streams and rivers, flow-

(i) On the snbject of phosphatic manures in rice tields see :

"
tetraphosphate

"
in Italy, in R., Feb. 1917, No. 142. .{Ed.)

Manuridl experiments with

'51-231
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ing from the eastern regions. These are heavy yielding rice-fields. They]
contain up to lo % of organic matter in different stages of decomposition,!
and 0.2 to 0.3 % of nitrogen. Their richness in potassium is sometimes

fairly good, but they nearly always lack phosphoric acid and Hme.

(2) The soils occupying the slopes of the valleys in the eastern region,

They are worked as rice-fields by retaining the water by means of terraces

They are of a sandy clay nature, sometimes even entirely sandy, poor
in all fertilising elements, and lacking humus. In these soils phosphates

employed alone have no appreciable effect.

In the rice- fields of the first type natural phosphate (phosphoric acid

in a tricalcic state, associatea with carbonate of lime) possesses two distinct

actions, both conducing to the same useful effect. The first is the action

of carbonate of lime which, in promoting nitrification, renders the nitrogen
in the organic matter assimxilable, the second, that of phosphate of lime

jl

which, owing to carbonic acid dissolved in the soil, water enters slowly
into solution. The phosphoric acid then combines in an insoluble state

with the iron and aluminium in the soil
; it can then be attacked by

alkaline carbonates, and especially by carbonate of am.monia, which is

formed by contact of carbonate of lime with nitrogenous organic matter.

Parallel to these two reactions another may occur, due to the solvent

action of free organic acids which exists in soils containing a strong propor-
tion of humus.

What happens in the soils of the secund type lacking organic matter

and whose reserves in fertilising elements are sHght, ?

The action of carbonate of lime, brought by the phosphate, would have

a somewhat harmful effect in provoking too active nitrification, which would

tend to diminish the already-too-slightreserve of nitrogen.
As in the rich rice-lands, tricalcium phosphate will be subjected to the

action of the dissolved carbonic acid, and phosphate of iron and aluminium
would be formed

;
but there the reactions would stop for nitrogenous

organic matter is wanting and cannot produce carbonate of ammonia.
The phosphoric acid remains then in the state of phosphate of iron and

aluminium which the plant can scarcel}^ use. This explains the inefficiency

of natural phosphates, emplo3'ed alone in sandy soils and those not con-

taining humus. In these soils, to obtain a useful effect with this manure, it

would be necessary first to render the phosphoric acid soluble. This would
be effected to a certain extent bj^ making composts of organic matter and

phosphates.
The author recommends the following economic form.ula :— Mix peat

and natural phosphate in the proportion of 1000 kg. of peat to 20 kg. of

phosphate. The heap, exposed to the air for i 5^ear, should be turned over

from time to time. The solubility of the phosphoric acid would be in-

creased by adding to the nuxture 5 to 10 kg. of sulphate of potash. This

addition of potassic salt would give a complete manure.
This compost could be used in quantities varying from 15 to 30 tons

per hectare. It is well to use only finely ground phosphates, as the

fertilising action of a phosphate depends on its fineness.

[33]



MANURES AND MANURING 21

24 -Potash in Tunis and Morocco. — I. Bourguignon, R. (Services cWmiques deguen-e),

The extraction of bromine and potash in Tunis, in Bulletin de la Societe cVencouragement

pour I'inductrie nationale, Year CXVIIl, 1st. half-year. No. I, pp. X40-147. Paris, 1919.—
II. Search for potash in Morocco. Le phosphate et les enqra-is chimiques, Year. XXVIII,
No. 1292, p. 282. Paris, 1919.

I. — Before the war, bromine came from the
"
KaHsyndicat

"
of

Stassfurt, which had gained possession of the European market, and from
the American union of producers of bromine. In consequence of the ne-

cessity of assuring the manufacture of asphyxiating .and lachrymatory

gas containing bromine, the bromine industry was estabHshed in Tunis

at the suggestion of the War Chemical Services.

The mission sent to Tunis to search for salt deposits and salt lakes,

in Tunis, in December, 1915, chose Sebkha el Melah, a natural depression
of 15 000 to 20 000 ha,, stretching along the coast of Tunis near Zarzis,

and consisting of a dried-up salt lake, which, under the salt layer, contains

mother liquor at 27^.3 B, with the following composition :
—

Chloride of sodium 158 gm. per litre

Sulphate of magnesium 22 » » »

Chloride of magnesium . . •. 141 » » »

Chloride of potassium 1 3 » » »

Bromide of magnesium 224 » » »

The French department of war chemicals drew attention to the ad-

vantage of simultaneous extraction of the bromine and potash salts.

The extraction of potash from the mother liquor had been carried out

by the department of public works in Tunis at the salt deposits of Me-

grine, using the Urbain process, wliich consists in precipitating the potash
by fluosihcic acid, obtained as a by-product of the superphosphate factory
at Bl-Afrane. This process was too costly, and the manufacture was stopped.

In the salt deposit of Sfax, and at Zarzis, the MERLE process with mag-
nesium liquor was used; but it was also abandoned, for rational salt-

making can yield a kind of artificial carnallite, more or less charged with
choride of sodium and sulphate of magnesium ; this is sebkhainite which
the mother liquor gives at 36° B, containing scarcely any choride of potas-
sium, and preserving all the bromine. The composition of sebkhainite

collected above 33° B does not differ much from the following:
—

Chloride of potassium 19.5%
Chloride of sodium 10

Chloride of magnesiimi 27.2

Sulphate of magnesium 9,3

Water and insoluble matter 34

By the end of February, 1919, the factory at El Heneche had thus

manufactured, more than 2 500 tons of choride of potassium of from 35 to

95 % strength.
The factory at Ain es Serah, constructed by order of the Tunis goveria-

ment, on the experience gained at El Haneche, will be capable of produc-
ing 50 000 tons of sebkhainite, which can be converted into choride with

22-23, or 60, or 90 % of potash.

[24]
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The bromine industry has served as an introdxtction to that of potash ,

and Tunis will be able, henceforth, to furnish an important tonnage ofj

salts of potash in the Mediterranean region.

II. — From investigations made in Morocco, it was found that the

Moroccan trias sometimes contains chloride of potash. Potassic salts are

also found in the salt lands on the banks of I^ake Zinia, situated between
Saffi and Marrakech.

The conclusion that competent persons, who have studied the

question, have arrived at is that potassic salts would be difficult to work
in triassic soil ; on the contrary, it wouldberelativelj^ easy to extract them
from the salt deposits of I^ake Zima. Samples of salt earth from Lake
Zima contain up to 2.g5 % potash ; the waters of the lake contain an

average of 75 gm. of potash per litre. The richness in potash of the waters
of I^ake Zima would therefore be much greater than that of Sebkha el

Melah (Tunis).

Appreciable quantities of choride of potash have also been discovered

at Guercif, Agourai, El Boroudj, Figuig, Taourirt, Martimprey du Kiss,

Khemisset, Dar Ouled Zidouh, Rhala, Demnat, and Debdon. Prospect-

ing licenses for salts of potash have been asked for at Souk-el-Orba de Tissa.

25 -
Fertilising Action of Sulphur on the Vine. — See No. 60 of this Review.

26 -The Compound Interest Law applied to Plant Growth.— Blackman, v. h. (im-

perial College of Science and Technology, I^ondon), m Annals of Botany, Vol. XXXIII,
No. 131, pp. 353-360. I^ondon, July, 1919.

The author, referring to work he undertook in collaboration with
P\ Gregory at the Cheshunt ExperimcKtal Station on the growth of cu-

cumbers and to work of earlier writers, especially of Noli, and his pupils
on the sunflower, hemp and tobacco, observes that the growth of annual

plants, at any rate in their early stages, follows approximately the law
of compound interest. As a matter of fact, the dry weight attained by a

plant at the end of any determined period depends on :
—

{a) the weight
of the seed at the start, which represents the initial capital with which the

plant starts
; h) the average rate at which the plant makes use of the ma-

terial alread}^ existing to produce new material, which represents the in-

terest on the capital employed ; (c) the period of growth.
The simple equation which best expresses the growth relations of an

annual plant is W-^
= W^ e''* , where Wy represents the final dry weight

of the plant, W^ the initial weight, e the base of the natural logarithms, r

the rate at which the material alread}' present is used to form new material,
t the length of time considered. The term r is an important jjhysiological

constant, for it is a measure of the efficiency of the plant in the production
of new material, and the greater the return of the plant in proportion to

the material used, the higher is r. The rate r may therefore be called the

index of the eflciency of production of dry material or efficiency index, and
it not only indicates the productive efficiency of the plant, but 'it is also the

exponential term in the equation which expresses the growth of that plant.
For example, in some sunflowers, the mean e-fficiency index, for the period

[24-26]
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ending with the formation of the inflorescence, may reach 0.1763, or

17.63%, per 6ay.
The author suggests that in all experiments dealing with vegetative

growth, such as water or pot cultures, the eficiency index should be calcu-

lated ;
in this wa}^ the relative productive capacity of different plants at

different periods would be determined, as well as the effect on the index

caused by external conditions. A slight difference in the efficiency index

of two different plants (difference due to a sUghtly greater rate of assimila-

tion or to a more economical distribution of material produced between

the leaves and axis) may cause a notable diff'erence in the final weight ;

in oats, for example, a 6 % increase in assimilation may cause, aftei 100

days, an increase of 30 % in the production of dry material. The data

of earlier writers show that the efficiency index is higher during the early

stages of growth and that it then decreases slightly in the sunflower, hemp,
and tobacco : it falls sharply at the beginning of the reproductive period,
that is to say when the inflorescence first appears. There is also evidence

that annual plants may lose considerably in dry weight at the end of their

period of growth.

27
- Variations in the Respiration of Leaf Cells with Age.

— Bezagu, m., in Comptes
rendiis de VAcademic des Sciences, Vol. ClyXIX, No. 16, pp. 701-702. Paris, Oct. 20, 1919.

The various physiologists who have dealt with this question have cor-

related the intensity of respiration to the carbonic acid gas set free during
I hour by i gramme green weight. Thej' have thus ascertained that the

activity of respiration decreases with the growth of the leaf. The same would

be the case with the relation
, the study of which has been the object

of a recent work by M. N1C01.AS (i).

The author, in his researches, has tried to correlate the intensity
of respiration not to the gramme-hour, a purely physical unit, but to a

physiological and histological unit, the cell respiring during one hour.

For this he has correlated the respiration to the organ-hour under the

following preliminary hypotheses :
—

(i) Two mature leaves of the slime species whose surfaces are very
equal have the same number of cells.

(2) This number is the same as that of the young leaves which
have not yet reached their full dimensions, but in which cell division

has completely ceased. Tliis latter supposition is very probable if species
are considered in which observa:^ion shows that the leaf grows very

regularly and constantly has, when mature, an approximately equal
surface.

The author's experiments were made with leaves of Rohinia Pseud-

acacia, Finns sylvestris, Cohaeea scandens, Ligustrum vulgare, \ Althaea,

Loroglossum hircinum, Cercis Siliquastnim, and have led to the following
results :

—
(i) The intensity of respiration of the cell, very slight in young cells,

(i) Nicolas, Revue general de Botanique, Vol. XXX, No. 355, 1918. {Author)
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increases up to a maximum, whicli corresponds approximately to the mo-
ment when the leaf reaches its full growth ; as the leaf grows older. the

intensity of respiration decreases.

By referring the results obtained to the gramme, the known results

can be verified, namely that the intensity of respiration decreases with age. 4

(2) The respiratory quotient of leaves, slight when they are young,
increases very rapidly up to a maximum, then decreases very slowly until

the leaf is mature ; finall}^ it continues to decrease regularly after the leaf

has reached its full size.

The maximum in the variation of the respiratory quotient is a result

which had not previously been recorded.

It is of importance to note that the respective maxima of the respi-

ratory intensity and quotient correspond with very distinct periods of the

evolution of the cell ; the former, in fact, is reached b}^ the leaf cells when
they have become completely mature, whilst the latter appears when the

leaves are quite young, in the bud or shortly after its opening.

28 - Plant Breeding at the Phytoteehnic Station of Gayerovo, Brazil.— ZEONBCKand

Gayer, Carlos, in A Lavoura, Year XXIII, No. 1-2-3, PP- 12-18. Rio de Janeiro, 1919.

The Station of Gayerovo makes comparative cultural tests and carries

out individual and mass selection for cereals, peas, ground nuts, and cotton.

Cereals. — In the work of improvement of cereals the following cha-

racters are considered: Number of culms; number of grains per plant;

weight of 1000 grains ; compactness of the ear
; weight of the ear

; weight of

straw; strength and elasticity of the culms
; resistance to diseases form of

the leaves ; weight of the whole plant.
Oats.— Comparative cultural tests have been carried out with the North

American varieties Aurora No. 831, Fulghum No. 408, Red Rustproof
No. 518-3 and also with the South American oat Kxcelsior of Rio
Grande-de-Sol. The germination facultj' of this last was 8y %, against 25,

13, and 10 %, lespectively for Aurora, Fulghum and Red Rustproof. In

addition to their feeble germination faculty the North American kinds

proved very susceptible to rust, in strong contrast to Excelsior which
resisted rust completely.

Wheal. — Barletta wheat was dealt with by mass selection with good
results, and a genealogical selection was also carried out; 11 different

lines are under study.

Comparative cultural tests with 4 Japanese wheats : Sgatiengo, very
earty (ripens in 3 months); Eshima, with large, flattened ears

; Shiroboya
beardless and early, with ears like Squarehead; Shiro, like Sgatiengo, but
later ; have given interesting results. Thiis it has been found that the

weight of 1000 grains is in grammes : Sgatiengo, 32.01; Eshima^ 47-'^',

Shiro, 33.7 ; Shiroboya, 39.9.

Rve. — Nine pure lines are under study ;
in mass selection only grains

of ears weighing at least 2.3 gm. are gathered.
Peas. — The best results are given by the kinds :

— Bliss Everbearing
(dwarf and prolific) ;

Burst's Early Morning Star and Prosperity (very
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early) ; sown on the qth September the Kind Prosperity yielded its crop on
November 26. The kinds Alderman, Duke of Albany, Telephone,
Champion of England, Marrowfat were completely destroyed by Erysiphe
Phi D. C. (= E. communis Wallr.'.

PoT-VTOES.— In selecting potatoes the qualities aimed at are :
— heavy

yield good quality, and resistance to diseases. The kind Silezia fulfils

these conditions. In the work of sorting the following characters are

considered :
— Total number of tubers

;
total weight of tubers

;
resis-

tance to diseases
; weight of the whole plant ; etc.

Ground-nuts. — Varieties studied :
— The ground-nut cultivated by

the Nhambiguara, Parcels and Tupis indians in Matto Grosso
; Hespanhol

Rasteiro ;
Tennessee Red Peanut

; Gayerovo variety.
The variety cultivated by the natives of Matto Grosso is noted for the

size of its seeds, four times as large as those of the common kinds, so that

100 of its seeds weigh, on the average, 357 gm. against 55.16 gm. for the va-

riety Hespanhol, 5673 gm. for Tennessee and 6973 gm. for Gayerovo.
Cotton. — The variety Expresso is at present under study.
Maize. — Attention is directed almost exclusively to Golden Dent,

with the object of preserving the purity and improving the quality of

this maize, which appears to be best suited to the district. The genealo-

gical selection has been started with the seed of a Campea Cob (prize win-

ner at Rio de Janeiro) and of 4 other cobs selected out of 400.
At present it is possible to say that the plants produced by the Campea

cob are distinguiFhed from all the others by the vigour of their growth and,

b}'', what is still more important, their earliness.

Other North American and Brazilia.n varieties, such as Dr. Assis Brazil,

Horsting Prolific, Gerrick, I,aguna and Loveliest are also under study.

29
- Trials of Hybridisation Between Some Species of Triticuw, in Denmark. —
Kaja- nus, B., in Nordisk Jordbrugsforskning Forening, Part 5, pp. 224-226. Cope-

nhagen, 1 91 9.

Results of hybridisation work undertaken since 1911 with T. dicoccum,
T. Spelta, T. turgidum, T. vulgare, and 7'. compactum. The facts examined
are of considerable interest, both as regards the appearance of new com-
binations of characters and as regards the morphological expression of

each factor and the general action which they exercise in determining
well defined genotypes.

Fiom the cross vulgare X dicoccum were obtaind in jp2 forms very much
resembling Spelta and which, crossed with viilgare, dominated the characters
of the latter in a similar manner to what has been noted in the cross Spelta
X vidgare. On the other hand, from the cross vulgare X turgidum forms of

the Spelta type were obtained which, crossed with vulgare, behaved as

recessivfis, in the sense that the h3'-brids resulting had the characters of

vulgare.

Some new "
Squarehead

"
types deserve to be noted

; they resulted

from crossing vulgare x dicoccum, vulgare X turgidum, vulgare X spelta.
The hairiness of Si)elta and the dark colour of the ears are due to a

[a8-a9]
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single factor, G. In the hybrids Spelta X vidfarc the action of tlais de-

terminant is ver}^ slight, even in the homozygous state, the pubescence is

confined to the upper extremit}^ of the covering glumes and the hairs are

not so dense as in Spelta.

Dicoccum also possesses the factor G, and, in addition another fac-

tor B, which has a simple chromogenic action, producing a red brown

colouring.

Tur^idum presents a new determinant, H, relating to hairiness
•

hairs

long, easily seen, spread over the whole surface of the covering glume. The
red brown Qd\our oiturgidiim depends, on the other hand, on the same factor

B as in dicoccum.

Regarding the action of the factors generally it wasfound that,
in some crosses, certain factors unite freely according to the laws of combin-
ation of characters, while, in others, they show absolute incompatibility,
that is to say, they are incapable of uniting in a single combination. Thus,
in a series vidsare X iurgidum the factors // and B in F^, blended normally
so that, in the F2 generation, the ordinary divisions, forseen according to

Mendel's law, of 9 hairy red brown individuals, 3 hairy yellow, 3 gla-
brous red brown and i glabrous yellow were noted.

In a cross "
Jamtland'' wheat X "

vSamraet" wheatan absolute incom-

patibility was revealed, on the contrarj^ between the too above-men-
tioned characters, wliich gave- in i^g hairy red brown, hair\^ yellow and

glabrous red brown individuals in the proportion 2 : i : i, wliile the

combination glabrous j-ellow was excluded.

vSimilar phenomena are repeated for G and 'B. As for the colour of

the grains, it depended in certain cases on a polymerous factor, namely
dimerous for Samniet wheat and trinerous for Teiss wheat. The author
deduces from the results of these hybridisation trials, elements which

help to establish the degree of relationship between the varieties studied.

There were 2 series : on the one hand dicoccum, durum and polonicum, and
on the other hand Spelta, vulgare, and compactum.

•

30 - Transmission of Dwarf Character in Marquis Wheat, in Canada. — Cutler,
G H., in Journal of the American Society of Agronomy Vol II, No. 2, pp. 76-78.

Washington, Feb., 1919.

V. hen he was professor at the University of Saskatchewan (Canada),
the author noticed the occurrence of a dwarf plant (g inches high) in a field

of Marquis wheat. Desiring to study this phenomenon from a genetic

standpoint, he selected 200 typically normal heads and sowed separately
20 seeds of each head. Even before harvest it was easy to notice the charac-

teristic variations in some rows, specialh^ in row No. 186, which in-

cluded :
—

plants from 9 to 40 inches high ;
normal tall plants ;

dwarf

plants ;
intermediate plants. As a whole these plants had the characters

of descendants in F2, confirmed by the following facts :
—

(i) in

subsequent generations of dwarf plants the proportion of dwarfs reached
TOO % ; (2) the tall plants produced exclusively tall normal plants ;

(3) the intermediate plants produced 25 % dwarfs (Mendelian ratio = i

[29-30]
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dwarf : 3 normal). Both for wheat and oats the dwarf character would,
therefore, depend on a single determinant, recessive in relation with the

determinant which dominates the normal growth of the plants. The
occurrence of dwarf forms of wheat had previously been observed and

-
studied by Richardson and by Farrer in Australia.

31
- " Gironde Inversable

" and " Rieti Inversable ", New Kinds of Wheat obtained
at NageS, France. — Vieules, G., in Revue internationale de genetique, Year VI, No. 7,

pp. 197-208. Paris, July, 1919.

The Director of Agriculture for the Department of Tarn recommends for

that region the two wheats' Gironde (from southern France) and Rieti (from
central Italy). While these wheats have excellent qualities they have the

defect of being very subject to lodging. The author, after having described

in a general manner the work of the Central Genetic Institute of Nages in

his article, announces that he has created 2 non-lodging types of Gironde (Gi-
ronde inversable) and oi Rieti (Rieti inversable), which will be placed on the
market in 3 years. Besides'Gironde inversable, the author mentions other
kinds of Gironde type. Gironde ariste, the ear of which is much longer and
the appearance much superior to that of the original kind, and Gironde

dare, which is more vigorous and earlier than the common type.

32
- Morphological and Cytological Researches on the Hybrids Aeg/Iops ovata X
Triticum VU/gare. — Bally, \V., in Zeitschrijt fur induktive Abstammungs und

Vererbungslehre, Vol. XX, Part 3, pp. 177-140, 3 fig., IV pi. I<eipzig, 1919.

In 1854, at Montpellier, Godron made the cross Aegilops ovata X Tri-

ticum vulgare successfully and he obtained in the F^ generation plants which,
fertilised with pollen oi Triticum, gave in RF^, hybrids with intermediate

characters, but decidedly nearer Triticum than A egilops. These hybrids
remained constant in successive generations, with a gradual decrease in

fertility : it was therefore a case of
"
intermediate heredity ".

The author, after reproducing the h3^brids of Godron, submitted them
to a wide cytological study ; he thus approached one of the most delicate

questions of modern genetics : the transmission and the behaviour of charac-
ters in relation to the number and form of the chromosomes (i) and to the

phenomena which occur in the processes wliich lead to the differentiation

of the germ cells.

Hybrids, Fj^Aegilops ovata x Triticum vulgare. —- They are disting-
uished by the following characters :

•
—

(i) I,arge number of shoots, as in A egilops.

(2) Straw straight.

(3) Ears elongated with 5-7 spikelets {Aegilopshas 3-5, Triticum has

up to 15).

(4) In the lower spikelets, the glumes are pro)ninently keeled and
bearded ;

in the upper spikelets the keel is scarcely apparent and the
number of awns may reach 3.

(i) See R., Oct.-Dec. 1919, No. 1116, which defines the cytological terras used in this

article. (Ed.)

[30-33]
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(5) The covering glumes have a single awn and a lateral notch (as

in Triticum).

(6) All these hybrids have bad pollen ;
the granules, slightly filled

with plasma, have a wrinkled surface ;
starch is completely absent.

Formation ov sexual cei^ls in the hybrids.— Aegilops and Triti-

cum differ both in the number and in the form and si/'e of their chromo-

somes. Triticnm has 8 chromosomes, twice as big (wide) as the chromo-

somes of Aegilops which number 16.

Cross between Aegilops ovata and Triticum vulgare.

ITT^

On tlif left : Triticum vulgare

On the right : Aegilops ovata

In the middle: Plybrid between these two species.

Prophase.
— In the F^ generation, according to present day opinion, the

8 chromosomes of the grain of pollen ought, in diacinesis, to unit with 8 of

the chromosomes of Aegilops to constitute 8 pairs of
" twins ", while 8 of the

chromosomes of Aegilops should remain isolated. Hov/ever, the prepara-
tions obtained by the author did not enable him to establish with certainty

whether all went in accordance with the i^receding scheme. There were,

[32]
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it is true, some isolated chromosomes, but it was not possible to bejsure that

they were precisely those of A t,gUops and, on the other hand, the differences

of form and size between the 2 groups of chromosomes do not become visi-

ble until much later. It even happens in certain cases that the
"
twins

"

are absolutely identical and'almost give the impression of being a chromo-

some which has been divided in its length, anticipating the phenomena of

the subsequent homotypic division (by a process similar to that which

Ro.SENBERG has studied in hybrids of Hieracmm). The dividing in

two of the elements should in any case occur in one manner or another,

as results from the examination of some jDreparations where, in corres-

pondence with the nuclear spindle, a number of haploid chromosomes

greater than 12 (4 Triticum + 8 Aegilops) is found.

During heterotypic di\'ision or of reduction, the author frequently
notes the presence of multipolar spindles, and he thinks it possible to

add to the already so numerous causes attributed to the phenomenon, the

mechanical reason of the fact of incompatibility between the dimensions

of the spindle and those of the chromosomes.

Metaphase and anaphase.
— The emigration of chromosomes towards

the poles is not carried out with equal speed for all elements ; the chromo-

somes of Tfiticum seem to reach the pole before those of Aegilops. In

this case, it is possible that a group of chromosomes exclusively belonging
to TfiUciim condense and isolate themselves with the nuclear and cellular

partitions which belong to it and give rise to an element in which all the

chromatic substance is derived from a single generator. In his determina-

tions the author has examined the mother cells of pollen which are very
suitable for research of this kind. We have seen above that Godron in

rehybridising F-^. Aegilops ovata X Triticum had obtained, in R F.^, a hybrid
which transmitted its characters without alteration and maintained itself

constant from one generation to another. The author attempts to explain
this phenomenon of intermediate heredity in the following manner :

— in the

reduction division of the parent cells of the macrospores daughter cells may
be formed, in a similar manner to what has been observed in the pollen
mother cells, in which the nucleus contains substance of Triticum. only.

I

These alone will be capable of developing. Now if an egg cell so formed

P
and consequently . containing 4 chromosomes of Triticum alone is fertilised

! by pollen of Triticum containing 8 chromosomes, an individual with 12

chromosomes (diploid) will be obtained which is absolutely homozygous
and constant. In the present case such a hybrid constitutes the species

Aegilops speltaeformis.

Homotypic divi'-Aon.
-.

— The boundary line between the processes of

I heterotypic and homotypic division is not very clearly defined, because of

numerous irregularities which occur in the distribution and in the move-

j
ment of the chromosomes which often cause the formation of elements con-

1

stituted by chromatic substance derived from one only of the two generators.

[[
The renewing of the homotypic divisions which takes place in the te-

itrads already formed and which leads to the formation of polynuclear
pollen grains should be noted.
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Up to the last stages of meiosis the differential characters of the Tn-\

ticiim and A egHops chromosomes, which have become increasingly notice-

able, remain unaltered and thus give a further contribution to the theory]
of the individuality of the chromosomes.

33 - The OceiuTence of Dwarf Plants and the Transmission of that Character in Pur
Lines of Victory (Seger) Oats, in the United States. — warburton, c. w., in jonma
of the American Society of Agronomy Vol. II, No. 2, pp. 72-76, i pi. Washington,

Feb., 1 91 9.

In 1916, at the Aberdeen Station (Idaho), the author noticed, in a row

of 20 plants of Victory (= Seger of Svalof) oats, the occurrence of 8 quite
abnormal specimens. The plants tillered abundantly, so that low tufts

were formed with rather stiff erect leaves at the base ; the culms, few in

number, are less than 10 inches in height and bear generally a very small

inflorescence with 3 or 4 spikelets ; these dwarf plants are very late and fre-

quently their seed is not ripe before the first frosts. In 1917, the author

sowed a few matured seeds and obtained progeny all of which were dwarf.

In the original row of dwarf plants there were 12 normal (tall) plants ; 40
seeds were taken from each of 10 of these plants and sown in 10 separate
rows. In 1917, the resulting plants were examined and it was found that

4 of the plants had produced normal plants exclusively, while the other 6

had a mixed progeny of tall plants (168) and dwarf plants (66), in the ratio

2.55 : I, which corresponds fairly well with the Mendelian ratio 3 : I ob-

served in F^ of the hybrids with 2 allelomorphs, one of which is do-

minant. In this cases the
"
normal

"
character would be dominant.

Successive generations would then be constituted by homozygous plants

{dwarfs and normal) which remain constant, and by heterozygous plants

{normal in appearance owing to dominance) which would divide in the

following generation into dwarf and normal plants.

.Subsequent research undertaken at other Stations (Ithaca and St.

Paul) confirms the results obtained at Aberdeen. However, the author can-

not fix the causes or cause of the sudden appearance of abnormal plants in

Victory oats.

34
- Transmission of Maternal Characters in Hamulus japon/cus var. albc-

wacuJata, in Denmark. — Winge, O., in Comptes rendus des travaux du Laboratoire

Carlsberg, Vol. 14, No. 2, pp. 2-11, 3 fig. Copenhagen, 1919.

Normal Hnmuhts japonicus with green leaves (= norm), crossed

with the albomaculata variety {Hnmuhts japonicus alhomacidata = albm),

produces in i^i progeny exclusively normal in the case 9 normx r^ albm,
and progeny exclusively mottled (with white green watered leaves of the

albomaculata type) in the case 5 albm x (5
norm.

In 1^2 there were :

"

Q norm {nvrm X albm) X (^
norm {norm )< albm) —- norm 78, albm o

9 yiorm {norm X albm) X (^
'""''''' {norm X albm) = norm 31, albm o

9 norm {norm X albm) X (5
"^^"* {albm X albm) = norm 32, nlhm o

Cj)
alhm {albm X albm) X (5 "'^''"' {''^orm X ilbm) = norm o, albm 29

[3.«-34]
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The alhomaculafn character therefore is onh' transmitted on the mater-

nal side and the examination of the progeny up to thei^^ generation hxWy
confirms that assertion. This method of transmission can be explained
if it is assumed that the character in question is absent from the nucleus

__of the egg cell (in this case the Mendclian laws would hold good), but is pre-
sent in the-cytoplasma. In this case it would still have to be proved whe-
ther the i>henomenon is attributable to the chroniatophores or to the plasma
itself. The entire absence of white forms (albinos) and of normal forms in

the progeny, which, in any case, are albomaculata, shows that this latter

character is really due to a special structure of the plasma of the egg cell.

35
- Selection of Coffee and Cocoa at Surinam, Dutch Guiana. — Stahel Geroldi
in Departemcnt van den Laiiilhnuw in Surinam, Bulletin No. 36, pp. 1-23. Paramaribo,

Feb., 1919

By hybridisation followed by selection, shrubs also can be improved
in respect of the yield and quality of their products. But the time required
to effect these improvements is naturally very long, so that to obtain prac-
tical and assured results the work must be continued for several decades.

On the -other hand, vegetative reproduction, by graft, of individuals selec-

ted for their superior qualities, offers a quick and sure method of improving
plantations.

Methods of this kind were and are applied on a large scale and with
success in the United States, especially in Florida and Cahfornia, in replant-

ing orange gardens. In the article reviewed, the author published the results

obtained at Suriman by applying these methods to the selection of coffee and
cocoa shrubs. Of the former the Liberian species is cultivated

; of the lat-

ter the
"
Forastero

"
variety ; both are characterised by great variability

which offers a wide field of study in selection. For example, the author

gives the following data collected by Folmer (Jagtlust coffee plantation).
From seeds of Liberia-K5, characterised by the shape of its berry (oblong
and not globular), 80 plants were raised not one of which had this charac-
ter. Moreover, very great divergence v/as noted regarding the yield and

quality of the produce. Thus in 27 plants examined, the yield varied be-
ween 8 kg., and 11. 6 kg. and the weight of 100 berries varied between

24.9 gm. and 39.1 gm. On the other hand, taking the plants individually,
was noticed that good yielding plants maintained their superiority from

j^ear to year over less productive plants, as is indicated in Table I which
relates to the cocoa plant.

There are therefore noticeable and constant differences between the
shrubs so far as yield is concerned. Hence the opportunity and the pos-
libility of determining the best shrubs which should furnish grafts for the

)rogressive improvement of the plantations.
Coffee shrubs. — For each plant the following points were conside-

ed :
—

(i) The weight (kg) of berries produced; (2) the weight (kg) of

narketable produce (obtained by exposing the harvested berries to tem-
)eratures of 600-700 C. for i or 2 weeks) ; (3) the yield, that is to say the

[uantity of marketable produce expressed by the percentage of the crude

[34-35]
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produce ; (4) the weight in grammes of 1000 beriies ; (5) the age of th<

bearing plant.

Table I. — Productivity 0/ cocoa shrubs : numher of pods

per tree in 1917 and 1918. J

Number of the shrubs 1917 1918
Total for

1917 and 1918

Ci

C2

C3
C4

C5
C6

C7
Cs

Cg
Cjo.

232 pods
116

221

169

205
159
118
100

297
352

198 ppds
86

145
141

41
26

25

27
227
218

430 pods
202

366
310
246
185

143

127
524
570

In 4 different plantations (Jagtlust, Wederzorg, Geijersflijt, Guin,

Vriendsch), the author had studied 28 bearing plants, from which he se^

lected the 13 plants noted in Table II, which were considered to be the best

Table II. — Productivity of coffee shrubs: yield

of the 13 best bearing shrubs.

Name ^of the plantation

and

numbers of the shrubs

Wei2ht Quantitesweignt ^j merch-
of seeds

per shrub

I

antable

produce per
shrub

Yield

Weight

of

1000 seeds

Age of
- the

bearing
shrub

Jagtlust K4
» K5
» Ks .

» Kg ..... .

» Kio
« K,i

Werderzorg Kj
» Kj

Geijersblist Kj
» K4

Guineesche Vriendschap K3
» » Kg
» » Ks

kg-

7.6

63.0
88.1

102.6

76.7

33-4

23-7

26.3

134.0

120.5

10.9

134
17.1

kg.

0.8

55
7-4

II.O

7-3

4-1

2.5
2.2

II o

1 1 -7

1.2

1.6

1.6

%

11.2

8.8

8.4

10.7

95
12.2

10.6

8-3

8.2

97
10.9

11.9

9-2

277
307
331

244
229
454
254
248
235
2i,9

306
249
207

year

13
»

»

8

»

25
1)

5

Cocoa shrubs. — In selecting the bearing shrubs the following data
'

were considered :
—

(i) Number of pods ; (2) weight (kg) of marketable

produce (seeds dried at 6(fi-'jo'^ C.) ; (3) weight (kg) of merchant produce
from 100 pods ; (4)^weight (g) of 100 seeds

; (5) age of the bearing plant
•

(6) size of the shrub (i
= large, well developed ; 2 = medium, or small).

[35]
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85 cocoa shrubs were examined in 19 plantations ; the 15 indicated in

Table III were chosen as bearing plants.

In choosing the bearing shrubs, besides the total amount of the crop, the

yield and the weight of the seeds, other characters, such as for example,
resistance to diseases, etc. should be taken into consideration. Thus, in

Culturtuin plantation the shrub C6 gi\nng a low yield (3.7 kg. of market-

able produce) was selected because of its resistance to the disease called
"
krulloten ", caused by Marasmius perniciosits. Its immunity was

confirmed by artificial infection tests.

Tabi.k III. — Productioity of cocoa shrubs : yield

of the 15 h^st hearing shrubs.

The author proposes to continue the work of selection with the object
of separating the best shrubs, which will then be used as grafts and thus

continue the progressive renewal of the plantations.

36 - " Connecticut Havana No. 38,
" a New Variety of Tobacco Produced in the

United States by crossing Two Types (No. 26 and No. 27), obtained by Mutation

from the Variety Connecticut Havana. — Johnson, james, in The journal of

Heredity, Vol. V, No, 6, pp. 281-288, 3 fig. Washington, June, 1919.

The two types of tobacco
"

vSelection No. 26
"
and

"
Selection N^. 27

"

probably criginated by mutation from the variety Connecticut Havana at

the Wiconsin Agricultural Experiment Station (1919)-

No. 26 is superior to the original variety in the size of its leaves and infe-

rior to it in their number
;
on the other hand No. 27 has more leaves than

Connecticut Havana, but the leaves are rather small.

There was evidently a chance of uniting in a single plant the positive
characters of No. 26 and 27, by eliminating the negative characters. The

[35-3«]
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cross 26 $ =

plant which

: 27 (5 made in 1909, gave in 1910, in the F^^ generation

very closely approached the desired type and which w;

distinguished by the number 38. In Fg and following generations,

plant reproduced in conformity to the type without apparently presentii

the Mendelian division of 3 groups of intermediate plants, plants reset

bling the male parent and plants resembling the female parent. Th|

phenomenon may be explained iu two ways :
—

•

(i) The 3 groups of pure plants differ in anatomic and histologics

values which cannot be demonstrated easily.

(2) All the F2 hj'brids are identical, since commencing with F^ thjl

differential factors are fused in the zygote (heterozygote) so as to
corjstitu]|

a singlc/new factor. This is called
"
blended or blending inheritance

However it may be, the fact, independently of the explanation of the causes

remains substantially the same : the hybrids 26 X 27 are for practical pur|

poses fixed.

After 4 years of comparative tests and control, type N'^. 38 was wideljl

distributed to growers in 1916, and the results obtained confirm the expecj
tations; this new tobacco may therefore be recommended for all parts o^
Wisconsin.

Without differing too greatly from the best local varieties. No. 3^

is dietinguished by the following characters :
^—

(i) Erect leaves, which makes it occupy less space and faciHtatesI

field work.

(2) The leaves are almost uniform in size from the top to the bottom}
of the jjlant and they are broader than the leaves of Connecticut Havana.

(3) Its leaves are larger than those of Connecticut Havana, and theyj
are also more numerous (on the average i or 2 more per plant) .

(4) In jdeld it is 7 to 10 % better than the original variety.

The following table, which sums up the data obtained and gives the!

averages of 8 years, enables a comparison to be made of the characters of

Connecticut Havana (No. 33) and No. 26-27-28 (= 26 X 27), respectively.
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37
- Vigorous Growth Compensating for Sterility in Hybrids of Species of Foxglove

(Digitalis purpurea and D. lutea.).
— blaringhem, i,., in Compies rendus

dc I' Acadeniie des Sciences Vol. 169, No. 10, pp, 481-483. Paiis, 8 Sept., 1919.

Crosses between species, which produce mixed sterile plants, often lead,

by a sort of organic compensation, to the excessive development of roots,

stems, leaves and flowers.

The author has studied, from this standpoint, the direct hybrid Digi-

talis purpurea x D. luiea and the reciprocal hybrid D. lutea x D. purpurea
obtained in 1909 from the same plants, taken alternatelj' as male and fe-

male parent, at the laboratory of plant physics at Meudon.

Owing to the absolute sterility of the ovaries and stamens of the hy-

brids, the two crosses produced only a first generation consisting of 120

plants, which exhibited several interesting peculiarities
• —

(i) The whole collection of hybrids, direct and reciprocal, is remark-

able for its homogeneity for the uniformity of growth of the indi\'idual

plants. Naudin's law regarding the uniformity' of hybrids of the first

generation is remarkably illustrated in this case.

(2) Differences of origin, well shown in the opened flowers are not indi-

cated by any striking peculiarity in the vegetative organs. As the differences

bear only on the floral and deciduous organs, the law of equivalence of •

direct and reciprocal hybrids, enunciated by Naudin for a large number
of fertile hybrids, is partiall}^ applicable to these sterile hybrids.

(3) The hybrids of the species D. purpurea and D. lutea have giant
and infantile characters. The continual production of shoots in hybrid root

stocks which spread in tufts enabling them to be rapidly multipled by divi-

sion, and the almost indefinite production of flowers on the flowering stalks

which do not die, but dry up in the August sun, are proofs that the tissues

of hybrids remaini n an infantile state. The author has previously brought to

notice a similar example [Specific value of various groups of wheat [Tritictim].

Memoir of the I^aboratory of Agricultural Biology at the Pasteur Institute,

1914, p. 44) in the almost sterile hybrid Triticum monococcum X T. durum,
and has shown that the tissues in that case remained in an state characte-

ristic of the infancy of one of the progenitors.

(4) At the end of July, 1919, almost all the stalks developed in the

hybrids showed well marked characters of fascies.

To sum up, hybridisation between species of foxglove, which entails

sterility, causes excessive growth of vegetative tissue with all the charac-

ters which belong to young well nourished organs.

38
-

Origin, Production and Value of the Seeds of Conifers. — piccioli, 1,. (Professor agriculturai
of sylviculture, alpiculture, and technology, at the Royal Forestry Institute of Flo- seeds

rence), in Extract irom Annali del R. IstitiUo siiperiore forestale nazionale, Vol. IV-V,

pp 185, 190, fig. bibliography. Florence, 1920.

Monograph on the seeds of conifers containing the following chapters :

Importance of heredity of mutations. — Effects of origin
— Prohibition

of exportation.
— Private, commercial, and State production

— Import-
ance of the choice of trees for the quality of seeds. — Periodicitj^ of abun-

dant seedings, and causes which determine them, — Collection of fruit. —
[37-38]
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Extraction of seeds from their cones. — Sorting.
— Volume, weight and. pr

duction, per unit of fruits and seeds. — FertiHty, lasting power, and pre&
vation of seeds. •— Frauds, and the utility of a control station -^

Morp!

logical characters for recognising seeds.

This last chapter, which contains numerous data, maj^ be useful:

referred to in the work of control of seeds.

The publication ends with a long bibliography.

39 - Fumigation of Seeds by Means of Chloropicrin.
— See No. 68 of this Revie

note (i).
r-

sTARCH CROPS 40 - Expeiiments in the Cultivation of Various Kinds of Potatoes from the Canai

Islands* — Bois, D. in Bulletin de la Societe Nationale d'acclimatalion dc Franc

YearlyXVII, No. q, pp. 273-^80 2 figs. Paris, Sept., 19^9.

Results of experiments in the cultivation of potatoes from th.

Canary Isands announced by the author in a preceeding article (i).

A. Experiments in 1918 at the Paris Museum. — Planting tool;

place on May 10, in light soil, manured the preceeding autumn ; harves'

on November 5.

(i) "Papa palmera ", 5 plants. Total crop: 51 tubers weighing

altogether 3.528 kg. or on an average 720 gm. per plant; violet skin

yellow flesh, average quality fairly good.

(2) "Papa blanca" 5 plants. Total crop: 55 tubers = 1.406 kg., oi

281 gm, per plant, therefore a crop very inferior to that of the pre-

ceeding variety. Colour uniform yellowish-white, pale yellow flesh, fine

starch, very good quality.

(3)
"
Papanegra

"
2 plants only, 2 tubers not having sprouted. Total

crop: II tubers X 700 gm., that is 63.65 gm. per tuber and 350 gm, per

plant. Shape irregular, colour violet pink, yellow flesh, no information

regarding the quality.
The two other varieties,

"
Papa melona

"
and

"
Papa de Baya

were received too late to be planted (end of June, igi8).

B. Experiments in Algeria, Tunis and Morocco. — The results

are not yet known. It is interesting to note that the varieties of Canary
Island potatoes are suited, if not to a tropical climate, at least to a

subtropical one. They would therefore be valuable if this suitability

allowed of their cultivation in those colonies where European varieties

do not succeed, or give only poor results. This can only be learnt by

experiment.
C. Experiments in 1919 at the Paris Museum. — The "

Papa
palmera

"
variety has given a fairly high yield but its irregular shaped

tuber, and its medium quality are fairly grave defects ;
it would only

be really interesting if fresh trials, in a more favourable season, showed
that it was a good cropper and if its quality was improved, by cultivation

in a more suitable soil. The "
blanca

"
variety produced fewer tubers,

which were, however, much more regular and of good quality.

(i) See R., Feb. 1919, No. 194. [Ed.)
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- The Cultivation of Cotton in Australia. — The Board of Trade Journal, Vol. cm, FIBRE CROPS

1194, p. 485. IfOndon, Oct. 6, 1919.

The possibility of permanently establisliing the cotton-growing indus-

ry in Australia will probably be thoroughly tested in the near future. Ef-

orts to establish the cotton-growing industry in Queensland on a success-

ul footing, however, have not hitherto met with much success.

There was a br;ef period when, as a result of the American Civil War,

Queensland exported 26 000 000 lb. of ginned cotton, valued at £1 300 000,

put by 1914 the area under cotton had shrunk to 214 acres, the 5deld to 35 230
b. of unginned cotton, and its value to £881.

Despite this discouragement the opinion is held that there are few, if

my, difficulties in the way of extensive cotton growing in Australia, parti-

lularly in the province named and in the Northern Territory and Western

Australia, where both soil and climate appear excellently suitable.

In reply to the assertion that the yield of cotton in Australia, as shown

)y statistics, indicated inferior conditions or methods, it has been stated
^ hat Queensland obtained a much larger yield per acre than can be

ibtained in the United States of America, and that natural conditions in

Queensland would more than compensate for higher cost of labour than

Q other countries.

The Commonwealth Government has endeavoured to encourage the

adustry by offering a bounty of 10 per cent, on the market value of cot-

on grown, and ginned. in Australia, but only £21 had to be paid out in

914. The high prices reached in the cotton markets during the war led

extended cultivation, and the Queensland Department of Agriculture

xinnery received 166 000 lb. of cotton in 1918, as compared with 9 500 lb.

11914.
The high cost of hand-picking seems to be the chief obstacle in the way

f the industry's establishment on a large scale. This is partly due to the

igher wages paid in Australia than in the other cotton-growing countries,

ut it is thought that the difficulty could be overcome by encouraging farm-

's to grow, say, not more than about 10 acres of cotton, in addition to

ither crops, so that a family of four could easily pick the cotton without

utside.help. Inexperience, and the lack of skilled pickers too, play a

art in running up costs. The introduction of an efficient mechanical picker
rould help materially towards putting the industry on a successful foot-

ig, though mechanical picking would necessarily be restricted to the

arieties of cotton in which the calyx opens wide and the seeds are

elatively loose.

As regards quality that of Queensland cotton is stated to be very high.
'he Commonwealth's imports of cotton piece-goods in 1913 exceeded

3 000 000 in value (duty free from the United Kingdom, and 5 per cent,

ariff from other countries). Australia has no cotton-manufacturing
adustries at present.

The Commonwealth Board of Trade doQS not consider present prospects
f materially increasing cotton production very promising, and enquiries
.1 the United States of America have led to the opinion that the discovery

H«]
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II

of a mechanical picker for good crop cotton is unlikely, in view of the factij

that selection by eye of the riper pods is a necessary factor. At the samer

time, Australia has its parallels as regards soil and climate in many of the)

cotton-growing districts of the United States of America, and, under si-^

milar conditions, the same types of cotton (there are some 200 different-

varieties) could probably be cultivated successfully in many parts of

AustraUa.

The experts of the American Bureau of Plant Industry have advised

the Board that before the cotton-growing industry can be successfully

estabhshed in Australia, experiments wiU have to be made in exactly the

same way as has been done with wheat growing and wool production.

42 - Cotton in the French Settlements of Oceania. — Buihtin de I'Office colonial,

Year XII, No. 135, pp. 190 191. Melim, 1919.

Owing to the scarcity and dearness of labour, the cultivation of the cot-

ton plant is being more and more abandoned in the French settlements in

Oceania ; and production has continually decreased during the last ten

years as is shown by the figures below, regarding exportation from igio
to 1917.

Value

97 599 fr.

42047

55586

46 104

43 -Fibre Plants andProducts, and Textiles of Indo-China: Cotton Plant.— Crevost,
Ch. and I,emarie, Ch., in Bulletin economique de V Indochinc, Year XXI, New Ser, No 136,

PP- 365-401, 3 plates, I fig. Hanoi-Haiphong, May-June, 1919.

This article is the continuation of the first volume of the Catalogue des
\

Produits de I'lndochine by the same authors (i) and will form the ist part
'

of the 2nd volume of that publication. ;

In the More generale de I'lndochine, M. Gagnepain notes 4 species of

cotton-plant, distributed in the native crops of the diiferent countries of
]

the Union :
—

(i) Gossypmni indicum I^amk., grown in Tonkin, and Cochin-China :

short staple, very adherent to the seed.

(2) G. arboreum I^in., grown in Siam and Cambodia.

(3) G. hirsiitum lyin., cultivated in CochinChina and probably a,lso

in Cambodia
;
fibre ver}^ adherent to the seeds, rarely longer than 25 to

2^ mm., of excellent quality.

(4) G. vitiloliufn lyamk, with the varieties acuminatum and tricuspi-

datum, cultivated in Cochin-China, in Cambodia and I^aos. ;
cotton slightly

adherent, of excellent quality.

Attempts to introduce foreign varieties (American, Egyptian) have only

given poor results. It is thus easier and more profitable to improve local

kinds which have been tried for a long time. Cambodian cottons are parti-

Year
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fact I cularly esteemed in Japan. The communication made on this subject, at

the Colonial Agricultural Congress at Paris, in 1918, by M. Martin de Fla-

COURT, head of the agricultural and commercial services of Cambodia,
showed the efficiency of the method (i).

Tlie valley of the Mekong offers many sites and lands, which are suit-

able to a profitable cultivation of cotton. The mountainous lands of

Tonkin and the plains of Thannh-hoa, where, however, this textile has been

produced on a large scale from time iinmemorial, are doubt less less fa-

vourable, but it is certain that the irrigation undertaken by the " Services

d'hydraulique agricole ", in the provinces of Thannh-hoa and elsewhere (2)

will favour a crop, contrived so as to obtain maturity in the dry season.

The growth of the plant requires, from planting to harvest, 4 to 6

months, according to locality. It is therefore possible, at least for countries

with a regular dry season, to find a favourable time for sowing. Fertility,

. and especially a suitable proportion of humus, are very frequently lacking
in the soils which the Annamites devote to the cotton plant. Experimen-
tal cultivation has shown that " sideration

"
allows of a rapid improve-

ment, in a soil reputed unsuitable to that crop., and of bringing it to

i bear fine crops. Preference should be given to leguminous plants such
as the soya bean, mungo pea,

"
voehms ", and more especially, the

"
Tonkin bean ". Many other native leguminous shrubs are available to

planters.
There is much to be done to increase the yield of the cotton plant in

Indo-Cliina.

While in India the annual production of similar varieties may reach

165 kg. of cotton per ha. it averages 123 kg. at Thanh-hoa, in Cambodia
iit does not exceed 125 kg. in alluvial soils, but recent cultivation in red

soils in the Kratie, district with selected seed, gave 218 kg. per ha.

In Cambodia, trials undertaken by M. Martin dk Flacourt are most

interesting. Giving up inundated land, he turned his attention to high land,
where he has obtained excellent results, by altering the sowing season, so

that the cotton plants reach maturity in the dry season.

Commercial examination has graded these cottons above similar kinds

from Africa, comparing them to Good Middling American 28-29 mm.
I/aos cottons sometimes, have an unusually long staple; unfortunately

this country is not yet open to colonisation, for lack of suitable means of

communication.

In Tonkin the cultivation of the cotton plant is of slight importance.
In mountainous districts the variety

"
Bong-ro

"
has a remarkably long

staple.

In Annam, the cotton plant is scattered over the whole country,
without be^"ng anywhere cultivated on a large scale.

(i) See R., Dec. 1918. No. 1555. (Ed.)

(2) As regards agricultural irrigation in Indo-China see (i) Uhydraulique agricole en

Indochine hy L,. Costantin, Paris, Congress of Colonial Agriculture, 191 8, Hanoi Series, No 15,

Hanoi 1918. (2) Travaux secondaires d'hydraulique agricole en Cochinchine by J. Robin,

Paris, Congress of Colonial Agriculture, 1918, Saigon Series, 1918. {Ed.)

[43]
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In Cochin-China it is onty in the province of Baria that regular cultiva-

tion of cotton is found.

The introduction of hand-ginning machines among the natives has

not been crowned with success. Of the different machines tried, M. Magen
considers that the Macarthy roller and knife system, subject to some-

improvements, meets the needs of In do-China best ; up to date only Cam-
bodia has made important exports. Before the war, from 1549 ^o^^ exported I

in 1911 the export had increased to 10 085 tons in 1913.
ij

The cotton question in the Far East being of particular importance at |

the moment, the authors rightly think that Indo-China should not let

itself be beaten by its rivals.
'

44
- Cotton Production in Asiatic Russia — Bulletin de VOfflce colonial, Year XII, fc

Nos. 138- 139, pp. 455-456. Paris-Melim, June-July, 1919.

In 1912, 535 000 ha. had been planted under cotton in Russian Turkis-

tan and Transcaucasia ; they yielded about 440 000 t. In 1917, the area

planted had fallen to 337.000 ha, a decrease of 37°/,. In 1918, cotton

plantations had again to give place to cereals in consequence of the

stoppage of all importation of wheat, and fear of famine. It is, therefore,

probable that the cotton fields were still less in area than those of 1917,
which had not yielded 275 000 t.

Deducting the amount required for the manufacture of local cotton

goods, this last figure leaves only 190 000 t for home spinning and weaving,
including that of Russia in Europe. In normal times, the Russian spinning
mills absorbed the normal production of the Asiatic colonies, and impor-
ted, 178 000 t. of American, Egyptian, and Persian cotton as well.

45
- Cotton Cultivation in the Belgian Congo. — ballon, F., in BulhUn del'Association

des Planteurs de caoutchouc, Vol. VI, No. 8, pp. 12-13. Antwerp, Aug., 1919.

From the beginning of its foundation, the Congo State thought of de-

veloping cotton cultivati'on in is territories. But the experiments tried in

lyower and Upper Congo were unfavourable. P^xperiments were under-

taken in 1915, by M. Fisher, in the eastern province at Nyanwe farm

(Maniema), where the State owns 500 head of cattle, and has at disposal a

considerable extent of light land, apparently very suitable for the crop.
The climate of Maniema is more uniform and the rainfall is greater
than in the Power Congo ; labour is more abundant and better there.

Experiments showed that the soil and climate of this region were very
suitable for cotton cultivation.

Two varieties
"
Triumph

"
and

"
Simpkins ", short staple American

cottons, called
"
Lapland ", were found to be very suitable to the climate

igfand soil of that region.
MM. Fisher and Bi.ommaert induced the natives to cultivate cotton,

and they showed themselves well satisfied with the sum of money brought
in by the small areas cultivated, which had given them practically no
trouble.

The first Maniema cottons reached the Liverpool market in 1916, and
were in good demand. They were graded with Mddling American.

[43-45]
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Cultivation has progressed in a remarkable manner ;
the area plantde

by the natives increased from 45 ha. in 1916 to 500 ha. in 1917, 1000 in

1918, and, apparently, about 1500 in 1919.

Other experiments were made after 1916, with success, in the two dis-

tricts of vSankurn and Kasai, and for 1919, on a cultivated area of 1500 ha.,

a production of 600 to 700 metric tons of cotton may be expected.
Two ginning plants were bought in the United States in 1918.
A third promising region for cotton is found in the north of the

colony in the Uele districts and experiments will be attempted there

before long.

46
- Yield of Sisal. — I Watkins, in Tropical Life, Vol. XV, No. 3, pp. 34-35- I/ondou,

March, 191 9.
—• II. Bulletin economiquc de VIndochine, Year XII, N. S., No. 136, p. 4S9.

Hanoi-Haiphong, May-June, 191 9.

I. — Experiments made with the object of improving the production
of sisal by manuring and especially by returning to the soil the "

bagasse
"

or pulp remaining after the extraction of the fibre (i).

With regard to the yield in dr}^ fibre, the author states that in Yucatan
the yield is commonly about 50 lb. per 1000 leaves. With certain selected

leaves the yield may be as high as 100 lb. IMore frequently from plants
of 5 to 7 years old, the most productive age, 75 lb. per 1000 leaves and half

a ton to the acre are obtained. It is hoped, with improved macliinery, to

extract a minimum of 7 to 8 % of fibre from the leaves instead cf the usual

minimum of 4 to 5 %.
The author himself has found in the Caicos islands, situated to the

south of the Bahamas and east of Cuba, tliat the average yield of dry fibre

would not exceed 30 lb. to 40 lb. per 1000 leaves ; the percentage would be

4%; the yield per acre, with 1500 plants, would vary from 675 lb. to

900 lb. per annum.
These calculations are based on the fact that each plant produces,

during its life time, about 15 leaves a year.

According to the author, the average number of leaves which each

plant can yield annually without injury would be :
— i^* cutting, 30 to 40

leaves ; 2°^ cutting, 10 to 15 ; 3^^*^ cutting, 7 to la.

II. — The article dealt with above is summarised and discussed in the

Bulletin Economique de I'lndoclwie.

The percentage yield of fibre of green leaves is ordinarily 4 to 5 %. The
difference between this percentage and the 7 to 8 % spoken of by Mr. Watkins
seems too great, considering the small proportion of fibre which remains in

the waste.

Some 15 leaves annually per plant seems hypothetical and difficult

to realise, since the Ufe of the agave varies between 7 and 25 years according
to locaUty, the variety grown and the method of cutting. A yield of 30 to

40 leaves for the first cutting is hkely to injure the plant.

(i) For utilisation of sisal refuse otherwise than as manvire (in particular the production

of alcohol), see R., August, 191 8, No. 904. {Ed.)

[45-46]



42 PI^ANTS YIET,DTNG OII.S

J:>LANTS

ELDING OILS,

DYES,

lNnins, etc.

47
- Cultural Experiments with Textile and Oil-bearing Plants in Sjaelland, Den-
mark. — JACOBSEN, A. P., in Bcrdnin", om Landboforeningarncs Wirksoinhcd for

Planteavlen paa Sjaelland, 191S, pp. 543-544- Copenhagen, 1919.

Results of a series of cultural experiments, made with wliite mustard,

sunflower, flax, and hemp, in Sjaelland (Denmark), in 1:918.

White mustard. Quantity of seed :
— Comparative experiments

with 4-8-12 kg. per ha. With an increasing quantity of seed sown, the yield

was also increased, and gave respectively 1031-1218-1312 kg. per ha. Ma-

nuring per ha. :
— 100 kg. of superphosphate and 100 kg. of 20 % potash

salt. Sowing May 22 ; harvest October 9.

Sunflower : Time of Sowing :
— By sowing on April 14, May i and 8,

1.700-1650-626 kg. of seed per ha. were obtained respectively ; early sowing
is therefore advised.

Flax. Time of Sowing : Sowing was done on the April 25, May 8

and 23 : reaping took place on August 6 and 16, and on September 2, with

the following results :
—

k". wasteist sowing
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The linseed obtained compares fa^'ourably with imported linseed
;
in

size of seed and in oil content English grown linseed is absolutely superior

to imported linseed, as will be seen in Table II.

Table II. — Comparative values of imported linseed and English linseed.

Seed of "La Plata
"
imported in 191 3. .

English grown linseed raised from the above\

imported sample on 4 different farms • • •"

i

9.204

7.712

8.744

38.45

42.80
39-69

37-72

41-35

Similar results to those in Table II were obtained in 1914 and 1915
on experimental plots in various places in England ;

in 1916 on 9 farms

which grew
" La Plata

"
linseed on a large scale, the results given in

Table II were confirmed, as is shown in Table III.

Table III. •—
Comparative values of imported linseed and English linseed.

Weight of 1000 seeds oil content per cent.

gm.

Seed of "La Plata
"

imported in 1916 . . ,

English grown linseed obtained in quantity]
from the above imported seed on 9 farms<

6.4210
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" I^ iPlata
" Seed

Imported in 1912.

I

38.45 %

Wye 1913

Wye 1914

39.1 %

42
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yield of straw varies from 9 to 21 cwt. per acre according to the fertility

of the soil, its tilling and its manuring. The present price of the straw in

bales is from £4 to £5 per ton. There is, in addition, about 7 14 cwt. of

chaff per acre selling at £5 per ton. The straw and chaff thus and £5 per
acre to the gross return, brings the total up to £39 per acre.

The commercial value of^ the linseed oil produced. — The
examination of the oil produced during the experiments has extended over

the crops of 3 years : a small quantity in 1915, half a ton in 191 6 and 3

tons in 1917. The properties of these oils are similar to those of superior-

quality Baltic oils.

If the quality of the seed is maintained, linseed oil made from English—grown seed will always fetch the highest market rate. The superiority
of the quaHty will easily out-weigh the disadvantage arising from the

higher cost of production. The characteristic properties of Baltic linseed

oil causes it to be in special demand with makers of high grade paints and
oil colours. The high quality of the product examined warrants the pre-
diction that English manufactures will be independent of linseed oil from

Russia. The cake produced for cattle food is equal to the best at present
on the market.

Conclusion. — England is in a position to produce a considerable

quantity of linseed oil of superior quality.

49
- On the Utilisation of " Sump ". {Balanites aegyptiaca Del).

— Ammann
Paul in VAgronomie Coloniale, Bulletin mensuel du Jardin Colonial, New Ser., Year IV,

No. 16, pp. 42-45. Paris, Sept. -Oct., 1919.

Balanites aegyptiaca, a tree 16 to 20 ft. in height, grows in a certain

number of semi-desert regions of tropical North Africa, as well as in India

and Burma. It is fairly widespread in Senegal, where it is called by the

name of
"
sump

"
(in Onolof language). Its usual habitat is always far

from land constantly submerged by water ; it forms woods, whose density
varies from 30 to 50 trees per hectare.

The tree is very hardy and coppices well ; it bears green branches,
covered with long green spines.

The wood of
"
sump

" bums almost without smoke, and is used as

fuel. It is also used for making various utensils (mortars, pestles, handles

of tools, etc.)

In the region of the Senegal river »

flowering commences in May - June ;

the fruits, formed in July, are ripe in September-October, but can still be

gathered from December to February. Externally, they have a slight re-

semblance to the date. Their sweet deep red pulp is eaten by man and

animals ; macerated in water, it gives a refreshing and slightly acidulated

drink. The natives extract edible oil from the kernel, from which they
also sometimes make soap.

As it is possible, beyond the needs of the natives, to procure 5000 to

6000 tons of
"
sump

"
fruit per year from Senegal, the government of this

colony has made an inquiry as to the possible industrial value of this raw
material.

[48.49]
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The writer gives a complete analysis of the fruit. The kernel con-

tains 41.80 % of fats, which is a very interesting prbportion. But if the

whole fruit is taken into account, the proportion of oil falls to 3.68 %, and,
in proportion to the stone, not more than 7.63 %. It is therefore abso-

lutely impossible to think of transporting the fruits or even the stones of
"
sump ", in order to treat them in Europe. The kernel alone might pay

for its carriage, but it is difficult to extract it from its hard and elastic

covering. Besides, the kernel breaks and crushes easily and would require
j

for this reason, special precautions in packing. !

The pulp can produce 9.7 to 10.8 cc, of alcohol per too
;
the value of

j

the alcohol would not be sufficient to be worth exporting the whole fruit.

The fruit of
"
sump

"
at present, therefore, have no interest, except for

local needs in regions where the tree grows wild, and where it could be

worked in a very extensive manner by the natives.

RUBBER, 50 - Notes on the Cultivation and Working of Hevea in Coehin-China (i).
—

GUM AND RKSiN GiRARD, E. (AdmJTiistrateur-delegue des Plantations de Suzannah et Au-Iyoc, Presi-

PLANTS
(jgjj^ p_ j_ jjy Syndicat des Planteurs de Caoutchouc de I'lndochine), in Bulletin Agricole

de Vlnstitut Scienttfique de Saigon, Year I, No. 10, pp. 289-299. ScUgon, Oct., 1919.

General REMARKS. — The author recalls that in previous notes (2),

he endeavoured to show the great advantage of intensive cultivation of

Hevea with ploughing and manuring of the plantations, the importance of

the task of the tappers and the relation of that task to the spacing of the

trees, the different advantages of wide spaced plantations
— advantages

which he recommended at the time when he applied the system over very

large areas; from 200 trees per ha. in his plantations of 1909, 1910 ai;id 1911,

passing to 100 in 1913, and, in 1915, he made very wide spaced planta-
tion with coffee cultivated between the trees, 30 Hevea trees per ha. planted
18 X 18 metres (2).

The note under review is intended to persuade planters to adopt

indispensable modifications in their methods of working or, at least, to

commence at once experiments on the lines indicated.

Working. — It is generally admitted that the girths of Hevea trunks

at I m. from the ground ought, under good conditions, to increase by .

10 cm. per year, and apparently it js still held that the trees can be-

usefully tapped at the arbitrarily fixed size and age of 40-50 cm. girths

and 5 years. This increase in girtt varies generally from 2 or 3 cm. to

20 cm., according to age, spacing and many other factors wliich influence

the growth.
It is, however, evident that ' the profit from tapping, always va-

riable, is bound by various factors, components of the cost price of

rubber
;

— market price of rubber
; freight ; production, taking into

account the using up of the bark, for all production obtained by means

(i) This paper forms the seventh part of the genertil article on Hevea in Indo-Cliina,

published in this Review, Feb. 1919, No. 205, p. 183 [Ed.)

(2) For these questions, especially those of spacing and growing crops between the trees

see R. Feb. 1919, No. 205, II and VI. [Ed.)
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of excessive tapping can only be reckoned to the extent to which it

compensates for all the consequences of that abnormal using up of the

bark; caj^ital invested, in relation to the possibilities of profit calculated

after liberally providing for the amortisation of the plantations.
The importance of some of these factors is so great that the writer

enlarges on certain points.

Relation between the production of rubber and the des-

truction OP THE bark. — The yield of rubber is directly influenced by
the extent, frequency, and depth of tapping. But the surface of bark

which can be worked in practice and its power of renewal are limited,

while the power of elaborating latex is hmited. The yield ought therefore

to be kept within limits corresponding with normal tapping, so as to

allow complete renewal of the bark and the preservation of the tree in

full vigour. It would therefore be logical, when intensive tapping is

practised, to deduct fully the amount of the enormous damage which

results from the production obtained to the detriment of the capital

represented by the trees thus rapidly exhausted.

Instructions for estimating the exhaustion due to intensive
TAPPING. •— Mistakes have been often made regarding the time required
for renewing the bark (i).

The time required for the regrowi:h of the bark cut away is very va-

riable and is longer when tapping has been intensive and was commenced
when the trees were young. The fertility of the soil, spacing of the trees

and care taken in cultivation, manuring, as well as correcting accidental

deformations have, on the other hand, always helped and hastened renewal.

Furthermore, the author thinks that it is certain that when the bark

is cut away carefully and to a moderate extent, especially in the depth of

the cut, it can reconstitute itself integrally in thickness, even on trees which

are tapped daity. This result was obtained in 7 years in a plantation on

fertile soil on trees that were well cared for, manured twice during that

period and completely tapped on 1.^5 of the girth in the following pro-

portions :
—• On 3 notches one above the other during the first two years ;

on 2 notches one fibove the other and on a single notch during the 5 fol-

lowing years.
The author's experiments have shown that, for daily tapping, not

deep and well done, with 2 notches on 1.5 of the girth, the average time

required for complete renewal of the bark was 7 years, on fertile cultivated

soil. But the author has noticed a more rapid renewal during the early

years on trees tapped with one notch on ^/g of the girth for 160 to 170 days

only in the year, than indicated above for trees tapped every day. Other

(i) It is usual in plantations, with all systems of tapping, to calculate the space between

the cuts so that the same part is not cut a second time within 2 years in young trees and

4 years in older trees.

Tapping, as practised in plantations, is particularly well described in La Culture de

UHevea, Manuel dii Planteur, by Dr. P. J. S. Cramer, translated from the Dutch and with

a preface by Dr. E. de Wildeman, i vol. pp. 132, 40 fig., S. H. de Bussy, Rokin 60/62, Am-

sterdam, and A. Challamel, 17, Rue Jacob, Paris, 191 1. [Ed.)
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Hevea trees tapped from no to 120 days in the year, with alternat

periods of tapping and rest, have shown a still more active renewal of
th^l

bark during the first year of the experiment (now in progress).
If the Hevea trees are rationally worked, but only on that condition

it should be possible to tap them for many years, working always on bart

of full thickness and with entirely renewed latex vessels.

Influence op tapping on the duration of Hevea trees. — 11

would be unwise to fix a duration of tapping apphcable in all cases, whicl

evidently cannot be identical. But it is possible to lay down the principlejl

that the more intensive the tapping the shorter will be the period of suc-[
cessful working of a plantation (it being, of course, understood that th^

tapping, whether moderate or intensive, is always practised in such a

way as to avoid w-ounds and leaving beneath the bark cut away a suflicient^

thickness, at leat i mm., to assure good renewal.

The economy of bark reaHsed by working moderately is fortunately

complementary to that which is realised by avoiding the tapping of young
immature trees which scarcely pays even if it does not cost more than i1

produces.
Too deep tapping, especially in a dry season, causes the partial drying

up of the remaining laticiferous vessels, which are insufficiently protected,
from which, as the result of cracks caused by the growth of the trunk,
arise brown streaks sometimes assumed to be a fungous disease. They
also cause swellings on the trees, with nodules on the tapped surface,

which many planters assume are infections due to the tapping knife

(whence the common expressions, nodular canker, and streaked canker, etc.).

Almost all deformations which check the circulation of latex and lead

to drying, followed by destruction of the bark, can be avoided by careful

and moderate tapping. From an economic standpoint, with intensive

working, which requires a rapid amortization, plantations should be ta-

ken at their actual value at the time when tapping commences to " use

them up
"

while there is every advantage in making them last and

preserving them in full vigour.
All plantations in which trees interfere with each other before they

have reached a state of development corresponding to a really remunera-

tive tapping, should be rapidly thinned.

Plantations tapped late and moderately, yield much more rubber per
ha. during the early years of working, than those where highly intensive

methods are commenced at an earlier age and before the trees are

completely developed. In the former case a sustained higher annual

yield would be obtained and most probably the quality of the rubber

would be better. At least, in similar conditions, the older the plantations
are and the more vigorous and sound the bark of the trees, the higher will

be their yield. For the last 10 years of the author's experiments the 1

difference in the yield of trees tapped later and sparingly, taking an

equal tapping period, may amount to over looo kg. of rubber per ha.

Basing his calculations on investigations made on trees of equal age,

tapped after an interval of 2 years, the author found, taking rubber at 5 fr

&:

k

r.
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per kg. a difference, corresponding with the increased production noted,
of 4000 fr. per ha for a period of 10 years, or 450 fr. per ha. per year in favour
of the Hevea trees on which tapping began at 8 years instead of 6.

The author recommends, whenever remunerative conditions of work-

ing are reahsed, the tapping of trees with a density of 200 to the ha. at the
'

age of 7 or 8 years, with a minimum girth of 60 cm and an average girth
-of 70 to 75 cm. at I m. from the ground.

The duration of profitable working, so often reduced to a few years in

the case of the usual intensive tapping, could be prolonged considerably
in the case of later and more moderate tapping, for the Hevea tree kept
in a vigorous state can live very long, 100 years or more according to ob-

^servations made in the Amazon forests.

Choice of a tapping 3[EThod. — The method of tapping Hevea trees,

Hke the fixing of the time for commencing working, should correspond with
technical and financial conditions which should not be lost sight of. The
author, a priori, negatives intensive tapping as its disadvantages are too

great. The examination of the latex— a subject previously dealt with

by ]\I. \^ERNET in 1905 in his paper
" L'Hevea hrasiliensis

"
(No 44 of

the Bulletin economique de rindochir.e)
— should enable all planters to

know that nmltiple tappings are excessive, as are all those which involve
more than 1/5 of the girth of the tree in a single notch, if they are made
daily.

The percentage of dry rubber in the latex of normal Hevea trees, w^hich

is 50 % or more when tapping is commenced— both in 3^oung and old

trees — may decrease to 25 % in the case of intensive tapping. This

weakening of the strength of the latex is proportional to the extent and

frequency of tapping and is the cause of most of the bark diseases
; the

author is convinced that this state of the latex precedes total exhaustion
of the trees. Furthermore, the author is certain that the great complaint
of want of uniformity in the quality, with which plantation rubber is just-

ly charged, arises from the great variation in the strength of the latex

treated, variations which must entail other modifications of very great
importance in the value of the product. The quality of Para rubber de-

pends much more on the method of taj^ping, reduced to 2 months a year
at most for each tree and yielding, owing to this m-oderation, a complete
latex, than to the coagulation method whose chief advantage lies in the
total preservation of the constituent elements of the latex, coagulated
much more by evaporation by heating than by contact with the smoke.
Al these conditions which, according to the author, give Para rubber -its

superior quality, may henceforth be easily reahsed in plantations (i).

The argument of quality is added to those dealt with above in favour
of moderate tapping whose practical form, ideal from all standpoints, is

alteynation, which the author, will deal with specially in detail in a forth-

(i) From the industrial standpoint, for obtaining a plantation rubber of uniform character

comparable with Para, an interesting process has been recorded, the process of Maude and
Crosse. .See R., March 1919, No. 368. [Ed.)
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coming paper. Meanwhile he ad\'ises fortnightly or monthly alternation,

the latter especially.

(i) Fortnightly alternation. — Two groups of trees per tapper, tapped!
and resting alternately for 15 consecutive days, a single notch on % of

the girth on a band 60 cm. wide lasting 2 j^ears. If this bark is ciit away
too soon take go cm. for 3 years.

(2) Monthly alternation. — Has the advantage of allowing vSunday
rest with a 3'ield equal to that of fortnightly alternation. This equality of

yield in fewer days tapping
— about 25 or 26 days out of6o with monthly

alternation, instead of 3 out of 60 with fortnightly alternation — is

explained by the suppression of one of the tapping turns which causes a

decrease in the 5deld during several days. This slowing of the flow of la-

tex is due, in part, to its thickening and to the acidity of the healed bark.

The trees are tapped every day, except Sundays, for a month, and
then completely rested for a month. As in the case of fortnightly alter-

nation, the tapper looks after 2 groups of trees.

By giving the trees a rest of I, 2 or sometimes 3 months according to

the weather and the condition of the soil, when the leaves are being
renewed, in addition to the periodical snspension rest of alternation and
to stoppages caused by morning rain (2), tapping is reduced :

-—
(i) to 105

days in the case of 3 months rest, with about 13 wet days ; (2) to 135

dr.ys if the period of rest is only one month with a similar number of

wet days.
The author thinks that the strenght of the latex should never be

allowed to fall below 35 %, if the bark is to be renewed properly and the

trees are to remain \dgorous. Ten kg of pure latex should therefore

yield at least 3.5CO kg. of dry rubber at the end of the selected period of

alternation. Perhaps it would be advantageous for uniformity of the

quality of the rubber not to reach so low a limit. Possibly, on the other

hand, it would be advantageous for the yield, without causing much
damage, if the strength was as low as 32 or 33 %. But it is dangerous
for the health of the trees and bad for the quality of the rubber to let the

strength go, even temporarily, as low as 30 %. Below this percentage
diseases or signs of decay appear. Above 45 % the flow of latex -is too

slow to allow of a sufficient yield.

Testing the strength of latex on plantations. — Weigh a fair

amount of latex, say 10 kg., quite pure, taken from any part of the lot to

be tested. Coagulate this amount separately, by the method used on the

plantation, weigh the rubber as it comes from the "
mangle

"
so as to

(2) Itis well known that tapping should be done. before noon — for, during the afternoon

the trees transpire freely and the latex does not flow well — and is not practicable on days
when heavj' rain falls in the morning, because the rain water running down the trunk would

wash away the latex. The latex flows best when tapping is done after night rain, but it is then

very thin. A weU distributed rainfall throughout the year is one of the characteristics of

the climate of the Malay peninsula ;
wet mornings are not very important in the Malay peninsula

but they maybe so in other regions (Ceylon, Indo-China, etc.). Dr. Cramer's work, previously

referred to, may usefully be consulted on this subject. [Ed).
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get a approximate result. After complete drying the weight gives the

yield in dry rubber. When the latex brought in to the factory is

uniformly pure, this test made every day for ah groups of trees — the

number of groups should not be too great
— should enable all essential

points in the tapping to be controlled and a uniform product, in as large a

quantity as possible without causing abnormal exhaustion in the trees, to

be obtained. This result may be obtained while making considerable

"^•"'i reduction in the present expenses of working by intensive tapping.

51
- Camphor in Formosa. — Bulletin economique de I' Indochine, Ysar XXII, New Ser.,
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No. 136, p. 491. Hanoi-Haiphong, Maj'^-June, 191 9.
" The quantity of camphor coming from Formosa and exported during
the year 1918 was 2 179 558 kin (i 307 735 kg.) representing a value of

2 942 on yen (7 599 214 fr. at par). Compared with 1917 there w^as a de-

crease of 724 431 kin (434 659 kg.) and i 686 266 yen (4 356 545 fr.). The
cause of this decrease was the development of the celluloid industry
in Japan, which uses a great part of this product.

In 1918, I 658 177 kin (994 906 kg.) worth I 757 120 yen (4538 641 fr.)

sent to" Japan an excess of 405 455 kin (243 273 kg.) and 743 830 yen
(l 921 339 fr.) over 1917.

The consignments of camphor oil to Japan increased to 2 902 134 kin

(i 741 280 kg.) worth I 332 869 yen (3 442 801 fr.) a decrease of i 080 694
'

kin (648 416 kg.) and 513 976 yen (i 327 605 fr.) on the preceeding year.

52
- Varieties of Sugar Cane in Porto Rico.—-Earle, f. s. (Agronomist, insular Esperi- sugar crop;

ment Station), in The Journal of the Depaytment of Agriculture and Labour of Porto Rico,

Vol. Ill, No. 2, pp. 15-25, bibliograph_v of 9 publications. Porto Rico, April, 1919.

The question of sugar cane varieties has attracted much attention for

many years and is clearly of great importance to the planter. The number
of existing varieties is very great and increases every 5^ear. There is volu-
minous scientific literature .on the subject, so the planter has plenty of

material from which to choose
; but in most regions there is a serious want

of information regarding the selection of varieties to suit local conditions.
A few investigators, particularly BovEi,L in Barbadoes and Harrison in

Demerara (British Guiana), have made most interesting investigations on
this subject. This work has been continued over a long series of years and
is still being done ; it has served to increase very greatly the average yield
of sugar cane. Unfortunately it cannot be assumed that the results ob-
tained are universally apphcable. The same painstaking experiments need
to be repeated, not only in each of the caue-growing countries, but in each
of the principal soil and climatic regions. A hea\'y yield in sugar per unit
of area is what has to be looked for. Unfortunately vigour, weight of

the plant and high sugar content are not always found together and
some investigators even thint that they are antagonistic and that high
sugar content is abnormal and always accompanied by reduced vigour. It

results that a higher unit yield of sugar may be obtained by a variety
with a comparatively low sugar content. For example, in Demerara, the

variety
"
D. 625

"
gives a higher yield per unit than any other, and in the
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Hawaian Islands almost all the sugar is obtained from
"
Yellow Caledonia

"

both these varieties are notoriouslj' poor in sugar content.

But there are still many more factors which have to be considered it]

choosing a variety. With a low grade variety there is a very bulky crop and

consequently, much labour is required. The choice of a high or low grade
variety will therefore depend also on the local economic conditions. This

discussion takes place where the planter crushes his own cane. Generally
on the contrary, the miller bu^^s his cane : he desires the highest grade va
rieties so that his work and expenses may be reduced, while the planter de
sires those which give the highest return per area unit.

In any case the greatest possible information is desirable regarding tb

production, requirements, and resistance to disease and pests of the difer

rent varieties.

A discussion of the varieties can be made from two different stand

points: agricultural and botanical or taxonomic. Generally, it has been fror

the former that the matter has been regarded hitherto, and it is remarka-|
ble how few descriptions of cane varieties have been published. The prin-

cipal object of the paper under review is to show that cane varieties may be

described, classified and determined by the ordinary methods of descriptivej

botany or taxonomy. The author gives a short account of the cultivation

of sugar cane in Porto Rico. He studies the different varieties of cane
from the standpoint of their cultural value and their characteristics, and
he describes the varieties newls' grown in the countr5^ In this way he
deals with 44 varieties of sugar cane and he adds a key to these varieties.

STIMULANT,

AROMATIC,
NARCOTIC AND
MEDICINAL
PLANTS

53
- On the Possibility of Cultivating Vanilla at Porto Rico.— Mac Clellland, t. r.,

in Porto Rico Ap-icuUunil Expenment Station, Bulletin tio. 26, pp. 1-32, 3 pi. Washington,

April, 1 91 9.

The agro-geological and climatic conditions of Porto Rico are favourable

for the growth of vanilla, which grows wild in many parts of the island.

In experimental cultivation, using cuttings of Vanilla planifolia from
the Garden at Miami (Florida), excellent results both as regards quality
and yield have been obtained.

As vanilla produce is not very perishable and of small bulk, the author
recommends its cultivation in localities which are not well served with roads.

In the bulletin under re\'iew the subject is dealt with mainly from
technical and cultural standpoints. Erythrina Corallodendron makes a

good support ;
it branches . abundantly and can furnish the prunings re-

quired to form a layer of humus which is necessary for the growth of the

tender fleshy roots of vanilla.

54 - Tobacco Growing in the Centra! Province,^ Ceylon.
— Wilson, w. b., in Tro-

pical Agriculturist, Vol. 1,111, No. 3, p. 174-175, 4 pJ. Veradeniya, Ceylon, Sept. 1919.

Tobacco growing having been tried in the valley of Dumbara (Cen-
tral Province) for several years and a type of tobacco having been produced
possessing qualities suitable for cigar making, the Department of Agri-
culture commenced, in 1918-1919, experiments at Teldeniya (Dumbara
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:ybe

itioi

mi

Ilia "I district) in the interests of the industry. This first year's work has been

devoted to fundamental trials, varied experiments and geiieral observation.

inl
'^'^° experimental fields were selected and planted with the following

varieties of tobacco :
—

(i)
"
Connecticut Broadleaf

"
(type for American

cigars) ; (2)
" Zimmer Spanish

"
(id.) ; (3)

"
Pensylvania Broadleaf

"

Ty| (id.); (4)

"
Halliday's Hybrid" (id.); (5) "Cuban" (type for West

Indian cigars) ; (6)
"

Wilson's Hybrid
"

(type for American cigars) ;

(7)

"
White Honduras

"
(type for South African cigars) ; (8)

"
Ma-

ryland J\Iammoth
"

(type for American cigarettes and pipe) (9)
" Dum-

bara
"

(local type fcr cigars) ; (10)
"
Natal Selections

"
(type for South

African cigars) ; (n)
"
Ohio Hybrid

"
(Cross between types for West

Indian and Indian cigars). The seed was sown in well prepared nurseries

in January and February, 1919 and, except those of the Cuba variety (No 25.
in the list), of which only a small portion germinated, and Sumatra seed,

also sown, which did not germinate at all, the seed produced a sufficient

number of plants of each kind. These plants were transplanted at the

beginning of April. In April and May the weather was exceptionally
favourable ; but considerable damage was caused b}^ the

"
split worm "

or
" Potato Tuber Moth

"
(i) and, later, during the dry period in Jime,

by green fly. Other insect pests were not numerous and were easily dealt

with.

The growth and the appearance of the tobacco were satisfactory and
the following remarks were made :—-

"
Connecticut Broadleaf ",

"
Pensylvania Broadleaf

"
and

"
Halli-

day's Hybrid
"

did particularl)^ well and looked ver}' vigorous ;
of these

three varieties the first did best ;
the third bore leaves inclined to be very

dark coloured.
" Zimmer Spanish

"
produced well, but gave somewhat

coarse leaves.

Of the
"
Cuban

"
variety only a small number of plants resulted at

germination and these plants did not grow well.
"
Wilson's Hybrid

"
proved insufficiently hardy.

"
White Hondu-

ras
"
grew well, but produced vfry thick leaves, which makes moist con-

ditions and modification in the method 'of culture desirable for this va-

riety.
"
]\Iaryland Mammoth "

is very late and dry weather towards the
end of the- season might cause uneven results.

The Dumbara variet}^ grows without trouble and produces leaves of

good texture, but, having a bare petiole it yields a low percentage when
the petiole is taken away, and, for this reason it is not recommended.

"
Ohio Hybrid

"
is particularly liable to attack by green fly and does

not do well. It is, however, a t^'pe of very superior quality and it ought
to be further experimented with.

55 - Possibilities of Cinchona Cultivation in Indo-China. — Capus, in Bulletin agncol*
de I'Institut Scicntifique de Saigon, Year I, No. 10, pp. 310-311, Saigon, Oct., 1919.

Paper by M. Captts, Delegue du Gouvernement general de I'Indochine,

and

(i) Splitworm == Phthorimaca operculdla Zell. Cf. R., March, 191 9, No. 404. [Ed.)
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written under this title and from which the Bull. agr. de I'Inst. Scient. de,)

Saigon has abstracted the following information :
—

jf-

The author recalls experiments undertaken 30 years ago b}^ Alansa
'

at Mount Bavi in upper Tonkin, germinations obtained at the botanical

garden at Saigon, then the more recent experiments of Dr. Yersin in the

mountains of Suoi-Giav (Annam).
The Cinchonas grow in America at altitudes between 700 and 2900 m.

In Java and the Nilghiris, the first successes were obtained at 2600 m. alti-

tude (minimum temperature 9,8^0,, maximum 20,5*^0.), then at Noddi\"va-

tum, alt. 600 m. (minimum temperature, 12°, max, 18.80, q.) (i).

In Ceylon, in the district of Dimbula (minimum temperature 6.90

max, 31.7*^, average 18.80 C.) cultivation of cinchona has been undertaken.

M. Prudhomme (Directeur du Jardin colonial, Nogent-sur-Marne,

France) thinks that the optimmn conditions for the growth of cinchona from

the standpoint of temperature a re the foliowing!'
— min. 4°, max. 33°, average

of the minima 15°, average of the maxima 27°, general average 21^. C (2)..

It is admitted in Java that the cultivation of cinchona is not satisfactory

below 700 m. in altitude.

The species C. Calisaya and Ledgeriana are more sensitive to cold than

the species C. officinalis and succirubra. For the two latter the tempera- 1

ture ought not to fall for any length of time, or often, below freezing-point.

Cinchonas require a fairly high degree of moisture in the air. Rain

ought to be as frequent as possible, interrupted by dry periods.

The cinchonas are not exacting from an agrologic standpoint. They
require a friable soil in which water does not stagnate.

The author thinks, by comparison, that the cultivation of cinchonas

could be tried in Indo-Chinani the high vallies of Da-lagna and Don-nai

and in the Annamitic Range up to the plateau of Tran-ninh, mentioning

specially the plateaux of Ivang-biang, Darlac, Bolowens, and Tran-ninh,
situated at altitudes varying between 1000 and 1800 m. The Elephant

Range in Cambodia may also be worth attention.

56 - Cultivation of Ipecacuanha, and its Possibilities in Indo-China. — Chevalier,
Aug. and Lahille A., in Bulletin agricole de Vlnstitut scientifique de Saigon, Year I, No.

8, pp. 225-231, Saigon, Aug., 1919.

There are several species of true ipecacuanhas ; false ipecacuanhas,
not containin emetin, are also known. The true ipecacuanhas belong
to the family of Rubiaceoe, tribe of the Psychotriae, genus Uragoga I/.

= Cephaelis Gaertn. = Pyschotria L. The species usually cultivated are

Uragoga Ipecacuanha (L,) Bn = Cephaelis Ipecacuanha Rich. = Psycho-

(i) Regarding
" La culture de quinqxiina a Java

"
see the original article by Dr. J. Van

BredadeHaan- (Inspecteur de 1'Agriculture indigene, at Buitenzorg, Java), published in Z?.,

Nov., 1 91 5 pp. {Ed.)

(2) This information is taken from M. Prudhomme's book, then director of agriculture

in Madagascar, entitled " Le Quinquina
"

(Culture, preparation, conunerce), p. 16. (Challamel,

Edit., 17 rue Jacob, Paris, 1902). This book includes an appendix on cinchona in Madagascar,

pp. 69-80. Regarding the introduction of cinchona into Madagascar see the article by M. J.

Legendre summarised in R., Nov. 191S No. 1247. (Ed.)
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iria Ipecacuanha Stocks, indigenous in Brazil, where the roots are obtained

for exportation (the lesser annulated ipecacuanha). Another species' from

the equator is Uragoga granatensis H. B. (the greater annulated ipeca-

cuanha),
There are several species of Uragoga growing in the virgin forests

(shady and fresh parts) of Cochin-China and Annani, but no research has

yet been made to ascertain whether their roots also contain the precious

emetin.

The cultivation of ipecacuanha, outside the countries where this plant

is found in a wild state, has been tried in several tropical regions, but its

success appears very doubtful.

Several plantations of ipecacuanha have existed, for some years, in

the Federated Malay States, and one kind is even known in commerce un-

der the name of
"
Ipecacuanha of Tohore.

"

The cultivation of ipecacuanha having been developed in these States,

the authors adxdse its trial in certain regions of Cochin-China or of South

Annam, under the best experimental conditions The attempt is worth

undertaking, because of the continued high price of ipecacuanha.

57
- Ilex vomitoria as a Source of Caffein.— power, f. b. and CHEs>roT, v. k., in

Journal of the American Chemical Society, Vol. XLT, No. 8, pp, 1307-1312. Easton,

Pa., August, 1 91 9.

In the Southeastern States of North America there is a native shrub.

Ilex voniituvia, whose leaves contain sufficient of caffein (from 0.3 to 1.67 %
of air dried material in the various samples examined b}^ the authors) for

the plant to be used as raw material for the extraction of the alkaloid.

Up to the present, caffein has not been found in any other North
American species of Ilex, or in the European holly, Ilex aquifoUum.

"
Paraguay tea

"
or yerba mate is obtained from a South American

species, Ilex paraguayensis.

58
- Fruit Trees in Tonkin. —'Retif, in Bulletin agricole de VInstitut Scientifique de Saigon,

Year I, No. g, p. 295, Saigon, Sept., 1919.

With reference to the paper by M. AuG. Chevalier on " Fruit-

trees in Indo-China
"

(i), the author has sent M. Chevalier a note con-

taining new data on the question.
He has seen in the region of Langson, among the Thos, plum-trees,

pear-trees and peach-trees, gU bearing good fruit when it is allowed to

ripen. He also saw cherry trees, of which several measured 30 cm., in

diameter. There are large numbers of these trees in the Maoson, at

10 km. from lyangson. In the forests of this region, chestnut-trees, pear-

trees, etc., are also found.

On the other hand, \dnes are scattered over the region of Langson.
The author has noticed, in the Maoson, vines as thick as an arm, climbing
like creepers, and which yield fine bunches of red, sweet, grapes. The
Maus sell them during the season in the lyangson market. The author

(i) See R., July-Sept, 1919. No. 908. (Ed.)
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made a barrel of 200 litres of light red wine in 1918, and obtained brandj

by distilling the residues and the lees.

59 - On the Sugar Contents of Cider Apples.
— Truelle, a. in Comptes rendus des Sean-

ces de VAcademie d'Agriculture de France, Vol. V, Imo. 28, pp. 738-740. Paris, July 30, 1919.'

The practical object of this paper is to show cider makers who wish!

to buy apples to make them into cider or brandy, whether there is

advantage in selecting fruit from trees cultivated on hillsides, or plateaux,
j

or from those borne on trees grown in vallies.

The analytical results refer partly to research carried out during 10]

years, on a dozen varieties belonging to three seasons or ripenings. How-
ever this note nominally concerns only 6 varieties, which are the object
of considerable trade in the Auge district:-— 1st season:— Girard— 2nd
season : Cimitiere de Blangy, red Frequin

— yd season : Bedan, Binet,
Bouteille.

The following, in summary form, is the special information which
the author has deduced 'from chemical analysis, because it presents prac-
tical interest, both for the purchase of apples, and the manufacture of ci-

der and brandy :
—

(i) The situation of the land, apart from its chemical composition,

age of the apple trees with which it is planted, and the surrounding weather

conditions, seems, according to whether it is on hillsides, weather plate-

aux, or in vallies, to exercise an influence on the production of sugar in

certain varieties of cider apples.

(2) In the above-mentioned conditions, among the same varieties,

cultivated on hillsides and in vallies, the influence of these situations

makes itself felt very diversely with regard to the sugar content : some-
times it is the hill side which is best, sometimes it is the valley, sometimes
neither is good. Thus of the 6 varieties studied here, Cimitiere, Bedan,
and Bouteille respond to the influence of the hills, Girard and Binet to that

of the vallies and red Frequin remained unaffected. It is possible, con-

sidering results obtained from 6 other varieties, of which the analyses
have not been given in this note, to classify Aufriche, Citron, Marin-

Onfroy, Peait de Vache with the former, and Gros ]\Iatois and red Joly
with the latter.

(3) The differences between the extreme degrees in the scale of den-

sity and the corresponding weights of sugar, which exist in the various

juices of the same variety, have a wide range, but if only the average of

the sugar in these juices, taken as a whole, for each kind of ground, are

compared one with another these dift'erences become very shght.

(4) The situation of the ground on hillsides, plateaux or in valHes

only appears to have, under the conditions indicated, a generally slight
influence on the production of sugar in the varieties of cider apples.

Again, for the buyer who, only wishing to make ordinary ciders or brandy,
in the first place requires a high total sugar content, the situation of the

orchards has only relative importance, and comes after the nature of the

variety, which, on this point, comes before the composition of the soil.

[58-59]



ARBOKICULTURE VITICULTURE FORESTRY 57

It \^"oiild" be quite different if it was a question of the preparation of

high grade ciders, because, besides sugar, there are all the other constituent

principles of the juice, which, according to their proportion, play a con-

siderable role, both from the standpoint of the preservation of the ciders
"

made, and of the elaboration of the different peculiarities of their taste,

which the soil, according to its very distinct composition, very often

modiiies more or less agreeably to the palate. Also, to obtain more

finely fruited and lasting ciders, the author would give the preference
to apples coming from the hills, over those picked in the vallies, varieties

being identical.

60 - Use of Sulphur in Viticulture. — Chauzit J., (Communicated M. VermorEl) in

Comptes rendus des seances de VAcademie d'Agriculture de France (French National So.

ciety of Agriculture) I, Year 1914, No. 2, pp. 48-51, Paris, Jan. 14, •1914.
—

II, Vol. V,

No. 52, pp. 835-837. Paris, Oct. 22, 1919.

I. — According to the experiments in vitro of MM. Bouleanger
and DujARDiN (i), according to the experiments in pots of MM. Ver-

'

MOREE and Dantony (2), and according to his own large-scale, experi-
ments the author beheves it possible to state :

—
(i) That the greater the quantity of organic matter available in the

soil, the greater is the effect of sulphur ; when the quantity of organic
matter decreases, the effect of the sulphur diminishes, becoming almost

negligible when there is no organic matter.

(2) That when sulphur is incorporated with the organic mass on
which it is intended to act, its effect is more clearly noticeable.

(3) That the yield increases according as the proportion of sulphur
used is greater.

II. In the new experiments, the principle of the conclusions of 1914
is confirmed. Whether the sulphur is apphed to a vine that has not been
manured for 2 years, or whether it is used on a \nne which was manured
with stable manure, the author has noted, in both cases, important
increases of the crop.

The amount of sulphur used was 200 kg. per hectare.

In the experiments of MM. Ver:moree and Dantony, pyrites were

used, whereas in these of the writer sulphur was used. ]M. HaelER,
present a,t the meeting of the Academy, observed that in the case of

pyrites, these oxidise, and give sulphate of iron; sulphuric acid, pro-
duced from this sulphate, fixes ammonia, and prevents loss. The

question was therefore, according to him, whether the sulphur oxidised
;

it would also, in that case, have the effect of fixing the ammonia, and
the result would be the same. This is a possible chemical explanation
of the phenomena observed.

61 - The Forests of the Grand Duchy of Luxembourg. — Journal de la SodHe NationaU
des Agriculteurs de Belgique, Year I, No. 12, p. 157, Brussels, August. 2, 1919.

One third of the total area of the Grand Duchy of I^uxembourg, 80,00

ha., is covered with forests, including 20,000 ha. of coppice for bark, 50,000

(i) See R. Oct. 1912, No. 1397.
—

(2) See R. Jan. 1914, No. 18. {Ed.)

VITICULTURE
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ha. of high forest of beech, treated under the selection method, and 10,000 ha.

of conifers. The State owns only 2000 ha., communes and public institu-

tions 30,000 ha., and the rest, which includes almost all the coppice for

bark, belongs to private persons.
The coppice for bark, almost valueless before the war, has given enor-

mous revenues during the war, tanning having attained unusual prices.

Among the coniferous species the Scots pine predominates on dry sandy
soils, whilst spruce prevails on the best soils. The pit props, wliich conifers

furnish, are almost exclusively exported to Belgium, in spite of the import
duty imposed upon them at the frontier. The small quantity of sawn co-
niferous timber is sold in the country itself.

The greater part of the lyiixembourg forests is composed of beech, mixed
with oak, and treated as high forest, under the selection method. Beech,
for lack of demand as timber, is almost entirely sold as fire wood, and
consumed in the countr5^ During the war, it is true, large beech logs sold

at very high prices. Oak, which forms only 5 to 10 % of the total, is sawn

up in the local raw-mills. Pit props of this timber are bought by the

mining companies of the country.
The 30,000 ha. of woods belonging to the communes are under the

forest law, and divided into 4 districts. The communal woods, almost

exclusivel}' composed of high forest of beech, treated under the selection

method, with 10 % of conifers, are the finest in the Grand Duchy

62 - Forest and Timber of the Adana Vilayet, Turkey. — Egyptian Expeditionary

Force, Intelligence Branch, in The Board of Trade Journal, Vol. CIII, Xo. 11 S8

PP- 304-305- l/ondon, Sept. 4, 1919.

The forests of the Taurus, Anti-Taurus, and Amanus mountains,
within the boiindaries of the Vilayet of Adana, are, in comparison to the

area involved, among the most important in the world. Their importance
is due to four causes :

-—
(i) Their situation as regards markets.

, (2) The quality of the timber.

(3) The practicall}' unHmited water power in the province for

working sawmills and electric transporters.

(4) The large permanent rivers flowing through the principal forests,

affording a simple and cheap means of transport for lumber to the railway
or the sea.

Por many 3'ears these forests have been de\^astated by uncontrolled

cutting and forest fires. These latter were occasionally accidental but

usually the}^ were lit intentionally by nomadic tribes from Aidin. i\Ioreover,

though all forest lands are State owned, till quite recently no attempt at

re-afforestation was made.
The total of so-called

"
forest lands

"
is about four million acres but

the area of timber forests
(i. e., whose timber is of commercial value as

timber) is 4 206 550 donums, which represents a little under one million

acres (one acre equals 4.4024 donums). The following list shows the per-

centage of the difl'erent species of trees found in the forest. . The figures
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are only approximate, but must suffice, as no more exact information is

procurable :

—
Pine (5 varieties) 40 "/i White Cedar 10%
Oak (3 varieties) i7 Spruce (3 varieties) 5

Miilberry
^ Wild Olive 3

Alder 1 - Birch 2.5

Caroub i Wild Cypress 2.3

Willow I Juniper 1.5

. Holly r Plane 1.3

Ilex Box (2 varieties) 6

Arbutus
'

x6 Beech 5

Walnut i
Yew 3.

Bay
Poplar

Berries

Other small trees
J

The Ak Tcham, or white pine, is the most valuable tree in the province.
It resemble the Swedish Pitch Pine, but is finer in the grain, easier to work,

and more durable. It is not found at an altitude of less than 4 000 feet.

This tree is 100-120 feet in height, absolutely symmetrical, and the same size

almost the whole way up. It is 3-5 feet in diameter and the only branches

are at the top. It is believed that there is no tree in Europe to equal it

for size, quality', and symmetry.
The Karra Tcham, or black pine, resembles the Norwegian Pitch Pine

but is harder, coarser, and more resinous. It is used for sleepers and
roof timbers. The other varieties of pine, thougli of little commercial

value as timber, are very resinous and give such by-products as pitch,

Stockholm tar, resin, turpentine, and wood alcohol. These trees grow
on the lower slopes of the mountains.

The white cedar grows at an altitude of 4 000-6 000 feet. It is an

excellent timber for cabinet-making, and will never rot. The spruces

{Picea excelsior, Picea oriental is, and Abies cilitia) are all of value for mak-

ing wood-J)ulp for paper.
The large forests of wild olives could be properh- grafted and made

the source of substantial revenues.

The mulberr}' is indigenous to the country. The silk industry in

the Vilaget was renowned, but in 1900 the Turkish Government imposed
such high taxes on the mulberr}- trees that the industry has now entirely

disappeared. The yearty silk output was 10 000 okes, i. e., 28 320 lb.

(i oke equals 2832 lb.).

The total quantitj^ of timber (of commercial value) in the forests

is slightly over 50 million cubic metres, i. c, i 750 million cubic feet. Dur-

ing the war the Turks used 250 000 tons, i. e., about ^/^ million cubic me-

tres, of Cilician timber for fuel on the railways.

63 - The Lumber Trade of Bolivia. — Hazeltine, C.,in Commerce Reports, No. 1S7, p. 820.

Washington, D. C, Aug. 11, 1919.

Although Bolivia produces an infinite variety of valuable cabinet
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woods, such as walnut, cedar, mahogany, ebony, and laurel, the lack of

internal transportation facilities makes it necessary to imjiort large quan-
tities of construction ] amber. Bolivia's lumber imports in 1914 aggregat-
ed 23 631 metric tons.-and were valued at S453 418. Chile and Argentina

supplied the 6 tons of this which were classed as cabinet woods ; 5 773
metric tons of railway ties, valued at $230 906 were imported, chiefly

from Chile ;
and of the 17 852 toui of other lumber the United States

supplied 15 213 tons (chiefly Douglas fir), valued at S187 178.

64 - Scots Pine of Belgian Origin.— Poskest, a. (Professor at the state Agricultural Insti-

tute of Gembloux), in Bulletin de la Societe Centrale Forestiere de Belgique, Year 1^'KVI,

Vol 4, pp. 139-154, and Vol. 5, pp. 203-222. Brussels, July 15 and Aug. 15, 1919.

Xotes on Scots Pine collected in Belgium since 1912 This tree, so

common in Belgium, is not onl}' interesting on account of its timber but
also on account of the large crop of seeds which it produces in Lower Bel-

gium. The author, in the first place, states that the seed of Scots Pine of

Belgian origin is not inferior in quality to that produced elsewhere, and he
considers that the following basis might apparently be adopted in the uti-

lisation and sale of these seeds :
—

(i) The Scots Pine of Lower Belgium is well suited to the local condi-

tions and succeds well there. It can also be grown in Middle Belgium. In
the Ardennes we are less well informed regarding the variety which is

most suitable. The pine of the lowlands has so far done well in experi-
mental planting, on a small scale, carried out up to an altitude of about

400 m. The value of the seed gathered on the spot is not yet suificiently
known to enable it to be used with confidence when taken from good stands;

besides., the greater part of the pine woods is formed with seed of Campine or

foreign origin. This point requires close investigation, for the Scots Pine
has been largeh^ planted and there are complaints of its premature decay
in certain places, especially in the Middle Ardennes.

(2) It is desirable that seedsmen should organise themselves metho-

dically and give information in their catalogues regarding the purity,

germinative faculty (already" done, but very imperfecta), so that a judi-
cious and well founded choice may be made. Since in the present state

of information, the seed of stunted Scots pines is not to be trusted, it would
be well if seedsmen commenced by selling, under guarantee, seed from

good parent trees. It would be well to cary out intensive research regar-

ding the origin of the seed of Scots Pine.

(3) Commercial seed too often has insufficient germinating power ;

the bad qualit\^ is due either to unfavourable conditions of origin, or to

defective or prolonged keeping. There is ever}' reason to use as good seed

as possible, as the yield of plants is then proportionately greater. Germin-
ative power for Scots Pine ought not to be less than 75-80 % ;

that is for

seed of at least i year old, according to the author's tests.

(4) It would be well for the purchaser to stipulate in all selling con-

tracts, for most forest seeds, a minimum purity and germinative power,

quality guaranteed by the seller and controlled by a seed-testing station.'
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This method might be still further improved with the object of obtaining
as perfect seed as possible.

— The minimum power of germination required

for Scots Pine is, for example, 80 % (often it is less
;
the parties in the mat-

ter dare not fix it too high). In this case the seller has nothing to gain by

•supplying seed of greater power of germination. Would it not be more

rational, while requiring a minimum quality and making an analysis after

delivery, to fix the price of the seed according to the percentage of cultural

value indicated by the testing station, as is commonty done in the chemical

manure trade ? — It would be agreed, for example, to pay at a unit rate

of 0.10 fr. If the cultural value recorded by the testing station is 85^0 the

seed would be worth 8.5ofr. per kg.; the seedsman and the buyer would thus

both benefit, the former by delivering and the latter by using, first quahty
seed.

(5) Partnership ought, apparently, to give good results in the matter

of forest seeds.

The State would act wisely, it seems, by centralising, through the agency
of its Forest Administration, the orders for the principal seeds required
for the State nurseries and afforestation. It might perhaps help the

Communes and public Institutions by supplying certain seeds. Nursery

gardeners and private land-owners would also find it ver}^ advantageous to

combine for purchasing seed, through special forestry societies or agri-

cultural co-operative societies, of which a good number already exist in

Belgium, combining their orders for various products such as manures, seeds

machinery, etc. Such combination would have a health}^ influence in ex-

tending and facilitating the practice of anah^sis, in obtaining favourable

charges from testing stations, and in requiring real guarantees regarding
the origin and quality of the goods.

65 - Effect of Grazing upon Forest Reproduction. — i. Sparhawk, w. k. n. (Forest

Examiner) , Effect of grazing upon Western Yellow Pine Reproduction in Central Idaho,

in United States Department of Agriculture, Bulletin No. 738 ,Contribution from the Forest

Service, pp. 31, pi. 4. Washington, D. C. 1918. — II. Sampson A. W. )Plant Ecolo-

gist), Effect of Grazing upon Aspen Reproduction. Ibid., No. 741. pp. 29, fig. 7,

pi. V, 1919.

The regulation and control of grazing is of far-reacliing importance in

the organisation of absolute forest land for the continuous production of

crops of timber. Too often in the past the United States has sacrificed

reproduction in order to placate the cattle and sheep men, sacrificing

thus reproduction at the most opportune time for obtaining it, and now
it can only be secured by planting, often at prohibitive costs.

Throughout most of the western United States grazing on absolute

forest land is of vast economic importance, and the forester accepts the

general principles that grazing must be carried on as a part of forestr^^

management.
He does not object so much to grazing as he does to unregulated graz-

ing. In many parts of the westernUnited States the present economic

importance of grazing so overshadows the importance of the forest for the

production of timber that there is grave danger in overgrazing much of the
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absolute forest land, wliich will lead to a gradual destruction of the timber

now standing and more or less complete elimination of reproduction

following fires and lumbering.
One of the most important problems dealing with large areas of the

absolute forest land is how intensively can it be grazed without serious

injury to it as a forest. The many researches conducted by the United

States Forest Service and by other agencies in recent years have thrown

much Hght on grazing problems in relation to natural reproduction (i).

I. — A recent study was made by the U. S. Forest Service of the

efiect of sheep grazing on a number of sample plots on three grazing allot-

ments between 1912 and 1914 in the National Forest of Central Idaho.

Sheep injure forest reproduction b}^ browsing and by tramphng. SHght

browsing of the needles, of side branches, of the leader,' or of the bark does

practical^ no damage to the tree, though when repeated it may result

in stunted growth or the death of the tree. Severe browsing, as occurs

around bed grounds, often kills the seedlings. Trampling usually is not

serious. Damage to seedHngs more than a year old is negligible : while

as high as 100 per cent — an average of about 20 per cent, for all plots
—

were killed when less than one year old. Western 3'ellow pine {Pinus pon-

derosa) is injured the most by browsing, lodgepole pine (P. contorta)

less so, and Douglas fir {Pseudotsuga taxifolia) least. White fir {Abies

concolor) is practically never browsed. Of 1782 seedHngs killed, 73 %
were less than a 3'ear old, and but 5 % were over 6 inches in height.

Injuries which did not result in death were greater late in the season

than during the earlier period, due to drying of the forage as the season ad-

vanced. Those killed by grazing w"ere greater earlier in the season than

later, as the stem breaks more readily when succulent than after Hgnifica-

tionhassetin. Injury and death increased fairly constantly with increased

intensity of grazing, though after a seedling's third year less than i per
cent, per year, of the trees is killed by grazing of moderate intensity. More
than three times as many seedHngs are killed by other causes than sheep.

Drought, winter-kilHng, rodents and birds, and fungous diseases, were the

chief causes of death, while frost, rodents and birds are responsible for mi-

nor injuries. The benefits of sheep grazing to the forest are through the.'

reduction of fire by the destruction of the inflammable material and the

aid to natural forest reproduction, which is often overestimated.

II. — Another study of the United States Forest Service deals enti-

rely with the efiect of grazing upon "aspen reproduction. This study was

conducted in the Monti National Forest, in Central Utah, and clearly shows

that great damage to the natural regeneration of this species results from

both sheep and cattle grazing, although the regeneration usuaUy appears
in dense stands and is almost entirely from root suckers. There is Httle

or no aspen reproduction until the stands are severely opened up by lumber-

ing or fire. FuUy stocked reproduction is best after clear-cutting. The
author's studies appear to show that even .where sheep in moderate numbers

(i) See R., 191S, No. 1365. (Ed.)
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^
|i
are permitted to graze on such clearcut areas the aspen reproduction is

"" often destroyed, ahnost, to the last sprout. The damage done by sheep
is much greater than by cattle, and the damage by both depends upon the

duration and intensity of the grazing.
The experiments extended over a period of five years, and sample

plots were estabhshed on clear-cut areas, which were studied each year

^"1 and records made of the reproduction. Some of the plots were Hghtly
41 grazed, others moderately grazed, and still others heavily grazed. The

amount of damage on all plots varied somewhat with the season. The

mortaHty of one-year-old sprouts, even under Hght grazing, is so high it

is reasonably sure to have a determined effect on the stand of timber. If

the sprouts that appear the first year after clear-cutting are destroyed by
grazing, the sprouts, the succeeding year, are much less vigorous. Those

produced the third season and later are distinctly lacking in vigour and are

of little value for regeneration. Aspen sprouts grow rapidily, and at the

end of three years they attain a height which exempts them from destruc-

tive grazing by sheep, and after four or five years are damaged Uttle by
cattle. The problem, therefore, seems to be the protection of reproduc-
tion for a period of three of five years after clear-cutting, or at least to pro-
tect it adequately to assure reproduction in fully stocked stands. Although
the author beHeves that ver}^ Hght grazing by sheep may do Uttle harm,
he does not beHeve it practical to attempt sheep grazing for a period
of three years after clear-cutting. He is of the opinion, however, that the

moderate grazing of cattle will still penriit a sufficient number of sprouts
to survive to form a fully stocked stand. It appears to be necessary in

order to obtain an aspen reproduction either to exclude stock altogether
for a period of three years, or in the sheep country to shift from sheep to

cattle for a three-year period when sheep can again be safely grazed.
Where the aspen is not in a cattle country the only necessity in order to

obtain reproduction is to control the grazing and properly distribute the

stock by means of drift and division fences.

The bulletins under review are additional evidence of the great injury
to forest reproduction on absolute forest land by uncontrolled and unregu-
lated grazing. The accumulated evidence of the past decade should force

every thoughtful man to the reaHsation that grazing is a serious menace
to the natural reproduction of forests. The first duty of the forester is

reproduction. Upon him falls the responsibiHty for successful crops of

timber on absolute forest land under his control. It is his duty, therefore,

and not of the stockman, to determine when and where stock should be

grazed and when they should be excluded from given stands. It should be
his pro\nnce to decide the grazing possible within the Hmits of good fores-

try. The pressure for grazing areas in the western United States must not

force grazing beyond the limits of the forest, thus causing its detriment
iand possible destruction (i).

(i) See Journal of Forestry, Vol. XVII, No. 5, pp. 564-566, 1919. {Ed.)
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66 - Method of Working Bamboos. — Marsden, E. (Silviculturist, Forest Researci

Institute, Dehra Duu), in The Indian Forester. Vol.XI^IV. No 4. pp. 147-165. Alia

habad, 191 8.

In 1910, experimental plots were laid out to ascertain the best syste:

of working Dendrocalamus strictiishQ.vahoos, and these have been examine

in detail annually. The methods under experiment have been: —
(i) Rotation: a) Cutting the bamboos annually; h) cutting thebam-j

boos every second year ; c) cutting the bamboos every third 3^ear ; d) cut

ting the bamboos every fourth j^ear.

(2) Proportion of bamboos cut in the i and 2 year rotation clumps

a) cutting all bamboos except the new shoots of the current year, /;)
cut

ting of half the bamboos except the new shoots of the current year.

(3) Height of cutting : a) cutting the bamboos above the first node

i. e. close to the ground ; b) above the third node
; e) above the fifth

node.

Two localities were selected for these experiments, in the United Pro

vinces of India, one dry and the other comparati^-el^- damp. In one of these

localities three clumps of bamboo and in another, five clumps separated
from each other and distributed over the plot, were subjected to each

variation of experiment.
In recent years, before the experiment was begun, the bamboos in

these two localities had been worked under a three year rotation, all culms, ]

except the shoots of the current year, being cut regularly. Thus, at the time

the experiment started, no culms were more, than two rains old. Before

beginning work on the experimental plots, all clumps were thinned of dead
or imperfectly developed culms.

The following show the results of the experiment with Dendrocala-

mus strictus in the United Provinces of India onh' ;

—
i) Annual working, whether cutting high or low, whether removing

all old culms or leaving half of them, leads to more or less rapid reduction

in the size of the clumps, in the number of new shoots, and in the girth of

culms.

2) When all the culms except those of the current year are cut, the

clump deteriorates. This is true for i 3"ear, 2 and 3 year rotations, and for

cutting at the height of one node, three or five nodes. When the rotation

is 4 years this result is less obvious.

(3) When the rotation is one year and only half the number of old

culms is cut, the results are better than when all old culms are cut. The

height at cutting makes no difference. Of 15 clumps treated thus, two

only were in good condition
;
this method cannot then be recommecled. If

only half the old 'culms were cut, the clumps under a 2 year rotation were

in much better condition than those under i year rotation.

(4) Whatever the rotation, a certain number of old culms should be

left for two reasons : a) for the mechanical support of new shoots ; h) to

maintain the rhizomes in full vigour.

(5) The eft'ect of difference in height of cutting upon the health of the
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clump is negligible.
• Cutting too high produces a number of twigs at the top

of the stumps, \vhich impedes working.

The production of new shoots is not affected by the height of cutting

the culms. But removing half the old culms gives more shoots than clear-

felling all old culms, and 2-year rotation more than i-year rotation. Of

the methods under experiment, most new shoots were yielded by the

clumps worked under a 2-year rotation, when half the number of old

culms Avere felled.

Felling all the old culms fails to produce many new shoots, even when

the rotation is four years. It is, however, probable that a 3-year rotation,

some of the old culms being left standing, would give better results than

a 2 -year rotation.

Clear-felling all culms including those of the current year, nearly, but

not quite, kills the clumps. After four rains, the clirmps are beginning to

look up again, and shoots about ^/^ inch thick begin to arise. Repeating
the complete cutting of all culms for two consecutive years would probably

here kill most clumps.
To work economically, it would appear that in each clump some old

culms should be left standing a 2-year rotation, leaving half the old culms

standing may be better than a 3-year felling of all the old culms, but a

3-year rotation leaving some few old culms would perhaps be still

better.

A system of working bamboos may be based on the size of the clump,
on the number of new shoots produced, or on the minimum number of old

culms to be left standing. In every case the sj^stem chosen must be one

which admits of easy check. If a certain proportion of the old culms is

laid down as the standard, it is in practice difficult to check whether too

many culms have been felled or not. Similarly, any rule prescribing a mi-

nimum number of old culms to be left standing based on the number of

new shoots is equallj^ impracticable.
It would be simpler to fix a minimum number of old sound culms at

least I inch thick, which must be left in each clump. But the size of clumps

varies, so the average size of clumps in the locality must be ascertained.

If each average clump contains 20 old culms, and the rotation is 3-years,

a. minimum of seven old culms per culm might be fixed.

Another problem is the distribution within the clump of the culms

left stariding. Clear-felling part of the clump is liable to kill that part ;

the culms left standing should, tlierefore be distributed evenh^ over

the clump.
While a fully-stocked clump produces more shoots than a severel}'

worked clump, there seems ground for belief that where kept in an open con-

dition, more shoots will arise than if allowed to become congested. Loosen-

ing the earth and heaping it up round the base of the bamboo clump is

likely to stimulate the sprouting of new buds. When the bamboos have

been worked continuously for j'-ears, it might be highly beneficial to give

the clumps a rest for 3 to 4 years before introducing the new method of

treatment.
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HYGIENE 67 - Poisoning of Calves by Iris, Observed at Abbotsford, British Colombia,!
Canada.— Bruce, E. a., in journal of the American Veterinary Medical Associatioti;[t

Vol. L,VI V. LVI, New Series, Vol. 9, No. 2, pp. 72 74. Baton Rouge, Oct., 1919.1,

Linnaeus had pre\dously observed that Irises are poisonous to cattle, b

but cases of poisoning b}^ these plants are rare. Some cases of humarL|
deaths caused by eating the rhizomes of Iris versicolor in mistake for those

of Acorns Calamus and several other species considered poisonous because

they contain bitter resins and iridine, a purgative glucoside, have been,

noted. The author has noted 3 cases of poisoning of calves of 3, 4 and

4 ^/4 months respectively, which, being shut up in an enclosure, ate the rhi-

zomes of a species of Iris which chanced to lie on the ground ; two of

them died before the second day and the third succumbed on the 4th day..

The principal symptoms were :
—

profuse salivation ; inflammation and

hardening of the ganglions of the head and neck ; appearance of ulcers

on the lips and muzzle ; acute p^in in the belly ; faeces tinged with blood

shortly before death. Post mortem examination showed— irritation of

the 3rd and 4th stomachs ; black spots on the intestines ; kidneys, liver

and. spleen very dark in colour.

68 - Treatment of Horse Mange by Chloropicrin Fumes (1).— Bertraxd and dasson-

viLLE, in Comptes rendus de VAcademic des Sciences, Vol. 169, No. 10, pp. 486-489. Paris^

Sept., 1 91 9.

The energetic insecticidal action of chloropicrin having been already

reported by the authors, (i) thej^ whished to try it in the treatment of horse

mange. The horses were shut up in closed boxes, from which only their heads

emerged through an opening, a canvas collar holding the head of the ani-

mal. In the boxes 20 gm. of chloropicrin per cubic m. were projected, by
means of a syringe, furnished with a vaporising nozzle, avoiding direct

(i) See R., July-Sept. 191 9, No. 1050, and No. 6, of ihxs Review. The experiments of the

authors confirm the resvilts of research, previouslj' carried out by Mr. W. Moore, who has stated

in a former paper (Journal of Lab}and Clinical Medicine, \^o\.lll,'ii^o. 5, pp. 261-268, 191 8) that

thecompound in question is efficient as a fumigant against lice in clothes, into which it penetrates

completely, killing all the adults in the space of 15 minutes, and their eggs in the space of half-

an-hour ;
the destruction of insects takes place all the quicker, if the temperature of the fiuni-

gating room is higher. In another paper {Journal of Economic Entomology, Vol. XI No. 4 , pp. 357-

362, 1 91 8) Mr. Moore has described some tests carried out by himself at the Agronomic Station

of Minnesota, with the following resiilts; — Chloropicrin using 8 to 16 g per cubic m. destroys

insects which carbon disulphide could destroy using 48 to 58 gm. per cubic m. In the disinfec-

tion of seeds, it is true that chloropicrin is more likely to injure the germinative faculty than

carbon disulphide, but if normal quantities are used, if the seeds are dry, and if care is taken

to ventilate well after fimiigation, the seeds would keep their physiological soundness. Chloro-

picrin penetrates, in 24 hours, through sacks of flour of 23 kg. at a temperature of 20° C, kil-

ling aU insects infesting the flour; it was noticed, on the other hand, that this insecticide slightly

diminishes the bread-making value of the flour. Chloropicrin free from impurities (chloride.

and peroxide of nitrogen) does not damage cloth, and does not affect colour [Ed.)

[67-fi8]



HYGIENE 67

projection of the liquid (very irritating) on to the animals. The animals

remain in the box for half-an-hour. The head of the horse is coated with

an ointment composed of 2.5 gm. of chloropicrin to 100 gm. of vaseline.

The \-apour bath is repeated a second time at the end of 2 or 3 weeks.

The results were enterely satisfactor3^

Compared with the treatment of mange by sulphur dioxide fumes, treat-

it
ment b}' chloropicrin fumes has the advantage of being:

— more rapid

(30 minutes instead of 2 hours) ;
easier (there is no sensible increase in the

atmospheric pressure inside the boxes, which does away with the necessity
for absolute airtightness ;

besides the new method has no destructive ^ffect

on the material of the collars, requires no special vaporiser etc) ;
is surer

;

and less dangerous for the animals.

69 - Period of Incubation of the Eggs of Haematopinus asini — bacot, a. and

I^iNZELL ly., in Parasitology, Vol. 11, No. 3 and 4, pp. 388-392. Cambridge, Oct., 1919.

Three kinds of lice are found on horses
; two ]\Iallophaga {Trichodectes

equi and T. pilosus) and one Siphunculata or blood sucking louse {Haematopi-
nus asini); this last is much more common than the others and also it causes

greater irritation. In badly infected cases it causes constitutional distur-

bances and emaciation
; possibly, like lUany other blood-sucking insects,

it is a carrier of disease, although hitlierto no disease can be definitely at-

tributed to it
; lastly it is ver}^ difficult to destroy.

The authcrs, therefore, thought it desirable to study the development
of the eggs of this parasite at the Central Veterinary Research I/aboratory,
I^ondon.

Conclusions. •—
(i) The eggs of Haematopinus asini may take i month,

or more, to hatch. Animals undergoing treatment for the destruction

of this louse must consequently be kept under observation for at least 34
days after the commencement of treatment. It has not been possible to

determine the minimum time which should elapse between the byine of

the egg and the fertile female, but, from analog}^ it ought probabl}^ be a

fortnight, for it has been found that in insects of this class the periods of

maturation and incubation are approximate!}^ equal. This would mean that

supposing all active stages are destroyed at each insecticide treatment and
that the treatments are repeated at 10 days interval, at least 4 treatments
are required, because, even if no eggs were laid during the treatment, it is

very probable that, if that period is reduced, a few eggs existing at the com-
mencement of the treatment may hatch out after i month and cause a new
infection.

(2) The normal period of incubation appears to be from 16 to 20 days ;

the minimum period, in natural conditions from, 15 to 16 days.

(3) A very limited amount of dry heat destroys the eggs. Even at

blood heat, 24 hours in dry air prevented the eggs from hatching. It is evi-

dently due to temperature that lice migrate during hot weather to the shel-

tered parts of the body. The eggs are usually laid close to the skin and, in

partly clipped horses the lice migrate to the undipped parts.

(4) Moist cold destroys the eggs, while dry cold has only the effect
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of prolonging, by a few days, the period of incubation. It has not yet j

been possible to determine how long they can stand dry cold, but a week

in a dr)^ cold room at a temperature of about 500 F. destroyed about 50 %
and prolonged the incubation period (normalty 16 days at lOOoF.) of the

others to 18 days.

70 - Determination of the Activity of Malleins. — Fava, e. in il Nuovo Ercolani, Year

XXIV, No. 16, pp. 193-198; N° 17, pp. 209-218, I diag., 6 tables, Turin, Aug. 31 and

Sept. 15, 1919-

The author insists on the expediency of extending State control to spe-

cific products, which might be of use in the diagnosis of infectious

diseases. The toxic power of mallein can onh^ be estimated b}' experi-

menting with this substance on animals suffering with glanders; the author

proposed to determine if it was possible to obtain sure results by employ-

ing for the purpose guinea-pigs attacked by glanders. He used malleins pre-

pared in 7 different Institutes: — Italian, French and Swiss he diluted them
with physiological salt solution containing 0.85 % of sodium chloride in

decreasing proportions from i : 3 to i : 200
;
a quantity of the dilutions thus

prepared was mixed with an equal volume of fresh superimmunised serum in

a first series of tests
;
with one half of the volume of serum in a 2nd series ;

with 2 volumes of serum in a 3rd series. The mixtures thus prepared,
rendered homogenous by shaking, were heated to 370C., and read after V^,

I, 2, and 4 hrs, then placed at a laboratory temperature, and read at the

20 th hour. A series of tables gives the results of these experiments of pre-

cipito-reaction.
The malleins were tested in parallel on guinea-pigs given glanders by

means of a bacillar\^ emulsion, obtained from 24 hr. cultures in glycerined

agar, from a stock taken from the ass.

Some guinea-pigs were experimented on with malleins, 36 to 48 hours

after the appearance of specific symptoms, others at an advanced stage of

experimental contamination. The different malleins were given by an in-

tracerebral injection, in doses of 0.05, o.io, and 0.15 cc. diluted in an equal
volume of 0'.85 % physiological solution, and by an intravenous injection

in a dose of 0.50 cc, diluted in a triple volume of physiological solution;

2 tables give the results so obtained.

The author remarks that the intracerebral injection does not allow of

the exact estimation of the toxicity of malleins in guinea-pigs suffering

from glanders, because the peptone contains amino bases (especially

tyramin), which may cause in intracerebral innoculations a symptom
resembling an- anaphylactic shock.

Conclusions. — (i) The control of malleins, on subjects sufi'ering from

glanders (guinea-pigs) , requires much time, and consists of a complex, deli-

cate, dangerous and costly method. Moreover, this method does not always

give constant results, because of the intervention of the personal factor,

which is not to be neglected, even if animals of the same age, of almost the

same weight, infected by the same virus, and with the same quantity of

it, are operated on.
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•

(2) Tn the preparation of serum against glanders, Bertetti and Finzi

used precipitogenous substances from Bacillus mallei, which give rise to

super-rich serums of specific precipitins.

Functional groups (haptophorous and precipitophorous group) of

precipitable substances, (malleins), which, in the case specified, are the

above-mentioned immunising precipitogenous substances, find their cor-

responding specific in the precipitins of super-immunised serum against

glanders.

(3") T]je precipito-reaction, obtained with super-immunised serums

against glanders, is absolute! 3" useful and practical because of its easy use,

its simphcity, and its certainty in the estimation of the toxicity and of the

activity of the malleins put on the market.

(4) The greater the degree of dilution, at which it contains sufficient

quantity of j)recipitable substance, able to react with the precipitins of

super-immunised serum against glanders, the more active is the mallein,

71
- The Control of Cattle Plague in Indo-China. — Schein, H. (Veterinary surgeon at

the Pasteur Institute of Nliatrang, Annam), in Bulletin aqricole de Vlnstitut Scientifique d»

Saigon, Year I, No. 3, pp. 65-73. Saigon, March, 191 9.

Cattle plague is the most feared epizootic disease in Indo-China, where
it has been known from the remotest times.

The author studies the disease, passing rapidly over well-known ge-
neral facts, laying stress on the local conditions, and on the latest scienti-

fic opinions, so as to determine clearly the present state of that im-

portant question so far as Indo-China is specially concerned.

Species attacked.— All domestic and wild ruminants. Sheep and goats
themselves are liable to contract the disease, and to transmit it. The Pasteur

Institute at Nhatrang has recently proved that the Indo-Chinese goat is

at least as liable as the buffalo to the innoculated disease, thus constituting
an excellent subject for experiment. M.. M. Carre; and Fraimbault, at

that Institute, have shown that, contrary to what was thought, the pig can

be infected and a transmit the disease.

Wild ruminants, or wild boars, beasts of the forest are therefore lia-

ble to preserve and spread the virus. But infection by them is uncertain

and accidental, and if we are defenceless against it we must nevertheless

fight against the disease.

China constituted for Indo-China a veritable reservoir of virus ;
while

cattle plague has disappeared from Annam, Tonkin is still, most certainly

by Chinese infection, ravaged by it. This is a most useful indication :

if cattle plague is not endemic in Indo-China, it would be possible to obtain

its total suppression (i), by an energetic use of all the available measures.

Sensititiy of various breeds. Annamite cattle are relatively very

slightly sensisitive to virus. I^etting the disease spread freely, the mor-

tality varies from 30 to 50 % of those attacked. On the contrarj^ the

improved breeds, resulting from crossing with European cattle, as well as

(i) See R. March, 1919, No. 333. {Ed.)
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buffaloes, pay a much higher toll, which may be as high as 90 % of .the

animals attacked. Nothing is at present known regarding the relative

susceptibihty of the other breeds (of Cambodia, Yuman, Jhanh-hoa, etc.)

Individual sensitivity.— In variou^ountries (the Philippines, Ery-

threa), it has been noticed that animals living on the heights are less affect-

ed than those living in the lowlands. The buffalo, pre-eminently an ani-

mal of the lowlands, is extremely sensitive.

But possibly there may be resistance to infection through immunity,

(i) Hereditary immunity (by Darwinian selection) (i) active immunity

(by previous attacks; this is the most effective; (3) passive immunity by the

antitoxins of the serum of the mother's milk, for the young who are sucking.
The author describes the symptoms, diagnosis, injuries, bacteri-

ology, sanitary precautions, antiplague serum.

Antiplague serum. — It was discovered, and brought to notice, si-

multaneousty by Kolle and Turner, in South Africa, and by Carre and

Fraimnault at the Pasteur Institute of Nhatrang. Since then improve-
ments have been made in its preparation, tending mainly to reduce the

net cost. The most important is due to M. Nicolle, who at the Pasteur

Institute at Constantinople, substituted for virulent blood the liquid from

peritoneal washing of an animal suffering from th( disease, as the source of

virus intended for super-immunising the animals producing serums. There

are two methods of serotherapy :
— "

sero-infection
"
which is a true vacci-

nation (a mild form of the disease is given to the subject), and
"
passive im-

munisation ", by the use of serum alone. According to the author, sero-

infection is the better process.
Great care should be taken, when a newly imported animal is being in-

jected, not to inoculate it with germs of other diseases, or protozoa.
The author concludes that the most formidable of cattle infections in

Indo-China may be considered as conquered, and that, if it is really desired,

breeding could become a very great source of wealth of the colony, and a

valuable source of preserved and frozen meat for France.

72
- Haemorrhagic Septicaemia in Indo-China. — Schein, h., in Bulletin Scientifique

de Saigon, Year I, No. pp. 257-264. Saigon, Sept., 1919.

The question of haemorrhagic septicaemia has led to lively controver-

sies in Indo-China. Up to 1919 all the cattle diseases, in this colonj-, were

included under the name of
"
cattle plague ", thus denying the existence of

haemorrhagic septicaemia; then there was too much generalising in the oppo-
site sense, by denying even the existence of cattle plague. The two epi-

zootic diseases most certainly exist as the works of the author (Bacter-

iologist at the Pasteur Institute at Nhantrang, Inspector of Epizootics),
made in collaboration with M. Yersin, have affirmed.

The author, owing to the interest w-hich the question presents, drew

up a statement :
— on haemorrhagic septicaemia (describing its 4 forms,

super-acute, acute, sub-acute and chronic), on its treatment, (intravenous

injections of iodine, carbolic acid, collodial silver or aniodol used internally,

mild laxitives, alcohol, bitters (nux vomica), rich, nutritive and easilj^

V
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digested food)
—• of bacteriology,

— of the diagnosis of vaccination, and

of serotherapy (it appears that fairly good results can be obtained by
vaccination with the bodies of mic-obes, killed by glycerin, and injected
with the latter according to Dr Bernard's method for the preparation
of the anti-staph\"lococcic vaccine, on prophylaxis.

73
- The Control of Parasitic Flies on Sheep in Australia by Spraying with Insec-

ticide (i).
— McDonald A., H. E. in Agricultural Gazette of New South Wales, Vol. XXX,

No. 6, pp. 403-405, 3 fig. Sydney, June, 191 9.

Experiments carried out at Trangie Experiment Farm, New South

Wales, Australia, with the object of confirming the efficacy of spraying''
insecticides on sheep (by forcing a strong jet of the liquid into the wool) as

a measure of protection against the blow fly or blue-bottle fly {Calliphora

spp.), show that, although this treatment does not give complete protec-
tion, it, however, reduces considerably the number of sheep attacked since,

•on the average, the proportion was 33 % in the flocks treated and 54 % in

the untreated flocks.

The insecticides used in the experiments were an arsenical sheep-dip

powder, a carbolic dip and a mixture in which the active agent was
arsenite of soda. All were applied hj means of a very strong jet with a

diameter of about ^Z. inch, using a pressure of about 60 lb. During the treat-

ment the wool was not clipped because it was required to hold the insecti-

cide and to enable the maggots present in the wood to be poisoned. The

application was repeated a second time 6. weeks later.

It appears that this treatment localises attacks, but further research

is necessary.

74
-
Efficacy of Leguminous Plants of the Genus Deguelia (

= Derrfs) in

Fighting Parasitic Insects and Mites in Domestic Animals. — See No. 143 of this

Revieiv .

75
- Diseases of Pigs in Albania. — See No. 99 of this Review.

76 - The Acid-Base Balance in Animal Nutrition ; Metabolism Studies on the Effect feeds
of Certain Organic and Mineral Acids on Swine (2).

— eamb, a. r. and eward j. m. and feeding

(Iowa Agricultural Experiment Station, Ames), in The Journal of Biological Chemistry,
Vo. XXXVII, No. 2, pp. 329-342. Baltimore, Feb., 19x9.

Metabolism studies undertaken by the authors on live pigs to obtain
definite information regarding the transformation of lactic, acetic and sul-

phuric acids in the body of the animal to which they were fed.

Results. — With a ration containing an abundance of calcium the
animal apparently oxidised the organic acids completely without increase
of ammonia in the urine, and these acids apparently caused a slight increase

in the retention of calcium.

With the same basal ration plus 300 cc. of normal sulphuric acid solu-

(i) See also R., Nov. 1914, No. 1017 R.; April i9i5,No. 401 and R., Oct. 1915, No. 1051;

R., Dec. 191 6, No. 1295 ; R., Dec. 191 8, No. 1874. {Ed.)

(2) See R. April, 191 9, No. 485. {Ed.)
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tion a day, 6i % of the acid ingested was neutralised by the ammonia ex-

cieted and 5 % was excreted as phosphates.
With another basal ration, very poor in calcium, extra ammonia ex-

cretion accounted for 76 % of the ingested acid and extra urinary acidity

for 10 %.
With neither of the above noted rations did the mineral acid cause a

significant loss of calcium, nor did it interfere with the storage of protein.

77
- VitamineS in Green Fodder.— Osborne' T. B. and Mendel, I,. B. with the coope-

ration of Ferry, E. !<. and Wakeman, A.J. in The Journal of Biological Chemis try,
\

Vol. XXXVII, No. I, pp. 187-200, 3 pi. Baltimore, Jan, 1919.

The authors have studied the presence in certain green plants, of

fat-soluble and water-soluble vitamines by means of feeding tests on rats.

In order to test for each of these vitamines, the product under study
was fed in a ration rich in the other kind of vitamine. The following

vegetable foods were tested :
— leaves and stalks of spinach ;

whole

inside leaves of cabbage ;
whole young plants of alfalfa, clover and

timothy grass ;
after drying in the air at 50-60°, then finely ground.

The results obtained indicate that 10% of spinach furnished a little less

than the required amount of water-soluble vitamine, while the rats obtained

abundance (for normal development) of fat-soluble vitamine ; 145 %
of cabbage leaf appears to be equivalent to about 10 % of spinach in respect
of water-soluble vitamine. Preliminary experiments with the other plants
indicate that the content in water-soluble vitamine of clover and timothy

grass is similar to that of cabbage, while alfalfa is a little richer. The con-

tent of fat-soluble vitamine appears to be very high.

According to the few data at present available, green vegetables sup-

ply an important addition to human diet, because the staple foods (cereals,

potatoes, sugar, meat, fats, etc.) furnish too limited a quantity of either of

these vitamines to satisfy whollj^ the requirements of an adequate diet.

78 - Supplementary Relationships between the Proteins of Certain Seeds.— Mc Col-

LUM, E. v., SjMMONDs, N., and Parsons H. T., in The Journal of Biological Chemistry,

V. XXXVII, No. I, pp. 155-178, 7 diagr. Baltimore, Jan., 191 9.

Study of the values of different mixtures of proteins furnished by 2

seeds, one of which (linseed or millet) furnished % ^"^^ the other (barle^^,

wheat, maize pea, kaffir corn, soj^a bean, rolled oats, cottonseed flour, rj'e)

furnished % of the total protein of the food mixture. The total quantity
of protein fed represented 9 % of the dry food mixtures. Records were
made of the growth and variations from normal in ordinary functions

of the adult animal (rats), such as reproduction and nursing the young.
Individual differences of vitality" were compensated by data being obtained

from a group of 4 or 5 animals fed at the same time and with the same
rations.

Results. — Generally, the proteins of the two seeds did not supple-
ment each other to any appreciable extent.

The best growth curves were obtained with a mixture of linseed
(f
urnish-

II
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ing % of the protein) aud rye (furnishing % of the protein), and with a

mixture of pea (furnishing y^ of the protein) and millet (furnishing % of the

protein).

Reproduction was better, in all cases, with a mixture of proteins from

the 2 seeds than with protein furnished by one seed only.

79 -The Nutritive Value of Coconut Globulin and Coconut Cake.— Johns, c. o., Finks^
A. J., and Paul M. S. in The Journal of Biological Chemistry, Vol. XXXVII, No. 4,

pp. 497-502, 4 diagr. Baltimore, Apr. 1919.

Coconut cake is chiefly used for feeding milch cows to obtain milk with

a high fat content. The consumption of the cake has increased enormously
during the last few years in the United-States. During the financial year

ending June 30, 1918, 486 996 112 lb. of copra were imported into the

United States ; this was four times as much as the quantity imported
in 1916. Coconut oil is used to a great extent in the manufacture of oleo-

margarine ; the cake contains about 10 % of oil and from 17 to 18 % of

protein, composed chiefly of globuhn which contains about 17.5 % of

nitrogen and the following percentages of amino-acids :
— Cystine 1.44,

arginine 15.92, Histidine 2.42, Lysine 5.80,. that is to say all the amino-
acids necessar}^ for growth as well r.s tryptophane.

The chemical composition of the protein of the coconut showed
that it was of high qualit)^ and feeding tests made by the authors (on rats)
have fully confirmed this.

It has been proved that :
—

(ij The globulin of the coconut produces
normal growth when used as the sole source of protein in an otherwise com-

plete diet. <

(2) Commercial coconut cake furnishes the necessary amount of pro-
tein for almost normal growth.

(3) This cake contains sufficient water-soluble vitamine and also

'some fat-soluble vitamine, but the rate of growth is increased by adding
butter fat to the ration.

80 - Importance of Salt in Food Rations of Cattle. — joffe, j. in journal of Dairy
Science Vol. II, No. 3, pfi. 159-169, bibliography of 8 titles. Baltimore, May, 1919.

The author purposed to review the literature on this subject, to bring
to light the opinions put forward recently on the matter and if possible
,to draw practical conclusions from them. These conclusions may be
summarised as follows :

— Want of salt in the rations causes pathological

j

conditions and gives rise to a loss of live weight and of vitality and, con-

sequently, a decrease in yield. The experimental data worked out by

|;,

the author indicate that the necessary amount of salt, according to the

rations, should vary between 36.6 gm. and 40. 7 gm. per day for each milch
cow in the cowhouse. Some foods, such as soya beans and Kafir corn (a

variety of sorghum) require a larger amount of salt. At the Agricultural

Experiment Station of Kansas only salt obtained by evaporation is used,
rock salt being too coarse and irritating.
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BREEDING 8i - Colour Inheritance in Mammals. —Wright, S. in The journal of Heredity, Vol. VIII,
No. 5, pp. 224-235 ; No. 8, pp. 373-378 ; No. 9, pp. 426-430 ;

No. 10, pp. 473-475 and

476-480; No. II, pp. 521-527; No. 12, pp. 561-564 ; Washington 1917; Vol. IX, No. i,

PP- 33-38 ; No. 2, pp. 87-90 ; No. 3, pp. 139-144 ; No. 5, pp. 227-240. Washington, 1918.

I. — The author attempts to estabhsh relationship between bio-

chemical discoveries relating to melanism and the correlations between
different colours described in works on genetics. He proposes a scheme

by which the reciprocal relations between the different colours of the cost

of mammals can be indicated and he recommends the following classifi-

cation of colour factors :
—

(i) Factors which influence distribution and intensity of colour, largely

irrespective of the kind of colour :
—

a) Factors which influence the distribution of colour in contrast with
white ;

(&) Factors which influence the intensity of colour in all coloured

parts of the skin, fur, and eyes.

(2) Factors which influence the distribution and the intensity of differ-

entiation from yellow to black, effects naturally visible only in coloured

parts :
—
(.7) Factors which influence the distribution of a dark colour (black,

sepia, brown, etc.) in contrast with yellow ;

[h) Factors which influence the intensity of onl}^ the dark colours with
effects visible whereever these colours apj>ear (skin, fur, eyes).

II. — Mice. — The author states in detail the present state of know-

ledge relating to colour inheritance in these animals. He gives a list of

7 sets of Mendelian allelomorphs which have been identified and of 3 sets

of colour variations \^hich have not 3'et been analysed. These are classi-

fied according to their physiologically visible effects in cbnformity with
the previoush' mentioned scheme.

III. — Rats. — Data regarding colour inheritance in rats consist

chiefly in the interpretation of results of selection experiments on hooded
rats (grey with black head and narrow mid-dorsal stripe) carried out by
Castle, W. E., American Breeders Magazine, No. 3, pp. 270-282 ; 1912 ;

American Naturalist, Vol. 48, pp. 65-73, 1914; Vol. 49, p. 37 and Vol. 713-

726, 1915 ; Vol. 51, pp. 102-114, 1917; Casti.e W. E. and Wright S., Sci.
'

N. S., Vol. 42, pp. 191-195, 1915; Castle W. E. and Phillips, J. C, Car-

negie Institutioyi Washington Publication No. 195, 56 pp., 1914; Castle, W.
E., Ibidem Publication No. 241, part iii, p. 161-187, 1916.

The author concludes that genetic variations occur sufficiently often to

give a basis for selection which might be carried on indefinitely.
"
Under

any interpretation Castle's, selection experiment demonstrates the effi-

cacy of Darwinian selection. It is true that one large mutation occurred

with effects perhaps as great by itself as the entire plus selection series,

but where such a variation gives one new level, selection has produced a

continuous series of stable ,levels. This would give selection of small va-

riations a more important place in evolution and animal husbandr}^, where
it is nice adjustments of one character to another or to the environment,
that count ".
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IV. — Rabbits. — The author enumerates the 10 unit differences

known to exercise influence in colour inheritance in rabbits. These are

classified in 7 independent sets of allelomorphs, of which 3 have been proved
to be triple allelomorphs. These 3 sets of allelomorphs, as in the case of

many other mammals, determine a linear series of physiological effects which

are inexplicable as linkage of factors in the germ cells.

V. — Guinea pigs. — In the guinea-pig, as certainly in other animals,

the spots on the coat must be determined by a collection of causes of very
div^erse kinds. There are hereditary factors of many kinds and factors which

are of the nature of accidents happening during development. Certain fac-

tors influence the development of the spots and others determine their po-
sition. Of the latter, some assign the spot to the axis of symmetry and or-

gans of the body others determine the position at random. Some factors

influence only the tortoiseshell or the piebald coloration in one way or

another, while others have a simultaneous influence on both. The result

is such a diversity of pattern among tri-coloured animals, that a rough sketch

will identify almost any animal in a group of a thousand.

VI. — Cattle. — The author, considering the inheritance of the co-

lour roan, maintains that the data furnished by Wentworth {American
Breeders Magazine, No. 4, pp. 202-208,1913

— Journal of Agricultural Research

Vol. 6, pp. 141-47, 1916) do not confirm the 2 factor hypothesis enunciated

by that writer, but rather the idea of a single factor without dominance ;

he explains the exceptions by means of subsidiarj' hypotheses. The results

published by Leovd-Jones and Evvard {Research Bulletin No. 30 Agricul-
tural Experiment Station Iowa State College of Agriculture, 1916), showing
that white h independent of red and of black are regarded as contrar}^ to

the theory of "polygamous factors" (multiple allelomorphs) enounced by
WiESON {Sci. Proceedings of the Royal Dublin Society, p. 11, 1918) to explain
the roan coat.

Contrary to Wn.S0N {Sci. Proceedings of the Royal Dublin Societv,

pp.i2-66, 1909), the author considers that the colour dun (dull brownish
black ; the hairs showing a yellowish tip and the yellow colour tending to

predominate especially along the mid-dorsal line) is due to a diluting factor

combined with black. The same factor combined with red produces yellow
or creami. Brindhng (that is to say the presence of irregular black streaks,

or of a deeper black if the ground colour is black also) has not been analysed
in a satisfactory manner. Piebald is independent of colour, but, on account
of the few data available, the interpretation of the factors of the different

spots cannot be attempted.
VII. — Horses (i).

— In these animals 7 pair of independent alle-

lomorphs are recognised. Generally the works of the dift'erent writers sup-

plement and confirm each other. The author is unable to explain certain

facts exhibited by horse hybrids, especially the occurrence of chestnut mules
since that colour has never been seen in the ass and is recessive in the horse.

VIII. — Pigs. — The author collects the fragmentary data published

(i) See R., Dec, 1917, No. ii88. (Erf.)
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on the subject of colour inheritance in these animals. White in Yorkshires

is dominant over red and over black as has been shown by Smith {Americar.
Breeders Magazine, No. 4, pp. 113-123,1913), but it differs from the dominant
white of other manmials inasmuch as that breed never transmits red wherl

crossed with black, nor black when crossed with red. The author puts for*

ward the idea that, in the case of Yorkshires, white is an extreme dilutioi^

of red accompanied by complete absence of extension of black.

The absence of the factor of dilution and the presence of a partial ex-

tension of black gives as result a black coloration with the white points of

Berkshires and Poland Chinas. A change in minor factors causing an

intensity of red and a restriction of black transforms this colour into self

red in Duroc Jerseys and in Tamworths. The replacing of the factor
"
par

tial extension of black
"
by the factor

"
total extension

"
gives as result a

self black coat as in the Essex breed, while the addition of the factors of

the white band has for result the coat of the Hampshire breed.

IX. — Dogs. — For the colour of the coat, 5 pairs of unit characters

have been more or less clearly distinguished.
X. — Cats. — The most curious fact regarding colour inheritance in

these animals is that tortoiseshell fur (yellow mixed wdth black) is rarely
found in males.

The theories put forward to explain it assert that an orange male cros-

sed with a black female will only produce black males and tortoiseshell fe-

males. Tortoiseshell females crossed with orange males should produce^
black males and an equal number of tortoiseshell and orange feamles.

However, in both crosses only black females and tortoiseshell males
were registered. The author notes that these discrepancies are much more
numerous among the female than among the male descendents and, conse-

quentl}^, the variations cannot be left out of account as errors in the record.

It appears that, for colour inheritance in the fur of cats, there are 7 pairs of

well-defined allelomorphs.
XI. — Man. — The author sums up briefly the data available on the

subject of colour inheritance for. the hair, the colour of the eyes, premature
grayness, albinism and locks of white hair.

HORSES 82 - French Horses in America, especially in the United States. — Grau, Alfred,
in Journal d'Agriculture pratique Year I<XXXIII, No. 40, pp. 808-812, 2 figs. Paris

Nov. 6, 1 91 9.

It seems most probable, that, among the French breeds of horses,
the draught, and particularly heavy draught, breeds will come to the front,

owing both to their less delicate constitution, and the greater success irj.

their production, and of their more ready and advantageous sale.

French breeds of draught horses have long been universally appreciated;
in America, and in the United States in particular, the3:^ are the most

appreciated. This is a very interesting fact for French export.
Americans prefer quiet and powerful animals, as large and heavy as

possible.
Whether from the drier climate, or for some other reason, these breeds,
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5eli:

once they have been exported to Nortli America, have a tendancy to fine

down, and to decrease in weight and size at the end of several generations ;

for this resason, it is necessary to renew the blood frequently by good sires.

Among the draught breeds in France, some, such as the Nord and

Ardennes draught horse, have suffered nuich from the war, and it will take

time and much trouble to restore them, Init these will not be lacking.

Compared with these breeds, the others such as the Boulonnais,

Percheron, Nivernais breeds, the mule producing breed of Poitoti, the

Breton draught horse have not suffered.

In the United States, out of loo horses, 82 are Percherons, 12 Belgian
and only 5 or 6 English heavy draught Ch^desdale or Shire stallions.

French breeds have the greatest future in America, and it is incumbent

\
on France to continue her efforts, especially as regards selection.

83 r French Cattle in BraiZil. — De la Vaissiere, in Comptes rendus des Seances de

VAcademie d'Agriculture de France, Vol. V, No. 29, pp. 780-781. Paris, Oct. i, 1919.

M. A. Crozier, (Directeur de TOifice National du Commerce Exterieur),
transmits a report of the author, French vice-consul, at Porto-Alegre,
on the possibilities of export of French cattle to Brazil.

Great efforts are being made, under the auspices of Dr. C. Dii.lon,

H. B. M. Consul at Porto-Alegre, to group the breeders of stud animals

i in the United Kingdom, with the object of estaVjlishing a flow of export of

the above mentioned animals tow^ards the Eio-Grande-du-Sul, as was done
ifor many years for the Argentine Republic.

From the standpoint of cattle which hold the first place in the breeding
of that part of Brazil the breeds which are most interesting are the Flem-

mish (red coat) the Normandy, and also the Charolais. There is, therefore,

,a good market there for young bulls and heifers of the above-mentioned

•breeds, and the author drav/s the attention of French breeders of stud ani-

mals to this question.

!1R

84
- Milk Substitutes in Feeding Calves.— Caldwell, R. E., in journal of Dairy Science^

Vol. II, No. 4, pp. 312-329, 15 fig. Baltimore, July, 1919.

In the United States milk and its products supply about 19 % of the

food consumed by man in normal times
;
it is theretore essential to find ade-

quate substitutes for feeding calves This question has been studied for 5

years at Purdue I'niversity Agricultural Experiment Station.

The experiments described in the work under review served to compare
the utilisation of nitrogen in 3 rations, one containing liquid blood, the se-

cond vegetable protein and the third milk only.
A calf (No. i) received milk, ground maize, oats and clover hay. The

milk was replaced b^^ a mixture of i part (by weight) of linseed meal -f
•I part of

"
red dog

"
flour -4- i part of hominy + 4 parts of liquid blood.

When the calf was iic days old, it was given a ration which only differed

from the former by containing dry instead of liquid blood and the 4 ingre-
dients in the milk substitute were in equal parts.

A second calf (No. 2) received milk and a dry mixture of 5 parts of ground

[82-84]
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maize + 5 parts of gluten feed -j- 5 parts of
"
red dog

"• flour + 2 parti

of buckwheat flour and clover hay as roughage.
The milk was later replaced by a mixture of the same ingredients com

posing the drj^ mixture with the addition of an extract obtained by boiUng
clover hay in water until the liquid portion contained i per 1000 of nitrogen
When this calf was no days old he w^as placed on the same ration as cal:

No. I in the first part of the experimient. Two other calves (Nos. 3 and 4
received milk, ground maize, oats and alfalfa hay. They served as contro!

to the two preceding calves. When calf No. 3 was 100 days old, it was give
the ration which was fed to calf No. 2 during the first part of the experi
ment. When calf No. 4 was go days old, it received the ration which ha
been fed to calf No. i during the first part of the experiment. The 4 buUj
calves were of the Holstein breed.

Ail the calves were placed in digestion crates ; the quality and quantity!
of their excreta were recorded daily. The calves were weighed every ia|

days and photographed every 30 da3^s.

A series of tables indicate :
— The constimption of nitrogen and the per

centage of nitrogen which each feed supplied for each of the 4 calves ; the'

quantity of nitrogen fed to, excreted and retained by each calf ; the gain
in live weight every to days (on the average, the daily gain was 1.15, 0.68^'

1.08, and 1.81 lb. respectively for the four calves).
The amount of nitrogen fed in the food increased, for calf No. i, from

39.192 gm. per da}^ between the 20th and the 30th day of age to 114.595 gm.
between the 130th and the 140th day, with a maxinmm of 115. ioq gm. and
there was. during the 120 days above noted,a total of 11138.710 gm.and,on the

average, 92.822 gm per day. The respective figures for the other calves were: —
Cr?// No, 2, from 38,354 gm. between the 1st and the loth day of age, to

66,118 gm. between the iioth and the 120th dpy, with a maximum of

72.025. gm. total for the 120 days 6451.910 gm,; daily average 53.766. gm.'

Calf No 3, from 27.942 gm. between the 20 th. and the 30 th. day of

age to 67.944 gm. between the 130th day and the 40th day, with a
maximum of 83.808 gm.; total for the 120 days 7289.240; daily average

60.745 gm. — Calf 2so. 4 from 11.458 gm. between the 20th and the

30 th day of age, to 75.541 gm. between the 130th day and the i40tli

day ;
with a maximum of 87.232 gm. total for the 120 days 5784.69 gm.;

daily average 48.205 gm.
The percentages of nitrogen excreted in the faeces of the 4 calves on

the average for the 120 days of the experiment, were 34.24, 28.73, 31.07,

25.57, respectively, those for nitrogen excreted in urine were 42.16, 31.52,

31.00 and 36.12, those for nitrogen retained were 23.76, 28.81,37.84,
and 39.15.

Calf No. I, which received animal protein in the form of Hquid blood,
consumed the greatest amount of nitrogen, retained less and excreted more
in the form of urine than any of the other calves in the experiment. But
the effective amount (in grammes) of nitrogen retained was equal to the

average for the two calves fed on milk.

The excess nitrogen eliminated in the urine shows that the nitrogen
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supplied by the liquid blood has high degree of solubility or absorption
and serves as a guide, at least in some measure, in judging the desirability

of a ration for calves. When calf No. i received dry blood instead of

liquid blood, the amount of nitrogen consumed remained fairly constant,

the retained nitrogen was equal to that previously retained and the

excreted nitrogen changed from the urine to the faeces.

Crt'//No. 2, which received the vegetable protein ration, consumed a small

quantity of nitrogen, retained the smallest quantity in grammes, and ex-

creted the largest quantity in the faeces. The presence of milk or liquid
blood increased the nitrogen in the urine to a point which agrees very
closely witH that given by the calves which received these foods.

Calves Nos. 3 and 4 retained the largest amount of nitrogen and main-
tained a more equal division of nitrogen elimination in the faeces and in the

urine than the calves which received the substitute ration. Their behaviour
when changed to other kinds of rations agreed with that of calves which
received similar rations during the earlier periods of the experiment.

85
- Can " Home Grown "

Rations Supply the Proteins Necessary for High Milk Pro-

duction? — Hart, E. B. and Humphrey, G. C, in The Journal of Biological Chemistry,

,
Vol. XXXVIII, No. 3, pp. 515-527. Baltimore, July, 1919.

A ration composed of cereal grains, silage and clover or alfalfa hay is

considered by some as sufficiently adeqiiate in protein content for maintain-

ing a high milk production. But in \T.ew of the new theory according to which
the value (for growth or milk production) of a protein mixture depends upon
its qualitative constitution and its quantitative composition and not merely
on the quantity of proteins fed, it was necessary to determitae directly by
meta'ffolism experiments whether the above-mentioned ration, entirely

produced on the farm, could furnish protein for a high milk production
without draining the protein reserves in the tissues of the animal. The
ration used in the experiment was composed of maize stalk silage and clover

hay to which ground oats were added in the ist. period of 4 weeks, ground
barley in the 2nd. period, ground maize in the 3rd. a mixture of approximat-
ely equal parts of the three grains in the 4th. period, all periods of 4 weeks.

The amount of energ}^ provided by the 4 rations was maintained constant

by the addition of maize starch. The proportion of grains and starch fed

to 3 cows (Nos. I, 2 and 4) was in conformity to the rule i lb, of grain for

|3
lb. of milk

; that of grains fed to 2 cows (Nos. 3 and 5) was larger than

[the normal.

The cows belonged to the Guernsey, Jersey and Holstein breeds. Cows
OS. I and 3 were good milk producers for they gave 34 to 37 pounds of milk

aily when the experiment commenced. Although these cows were fed

yd libitum they had a negative nitrogen metabolism from the beginning of

he experiment for 5 or 6 weeks, during which time their milk production
decreased gradually to a point where the ration consumed maintained a

jstate
of nitrogen equilibrium, which was reached before the end of the

second period of 4 weeks.

Cow No. I, during the 8 weeks when she was put on a ration of oats fol-
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lowed by barley, decreased the amount of nitrogen secreted in the milk

by over loo gm. per week ;
this quantity decreased by over 150 gm. per

week in the case of cow No. 3. On December 3, cow No. i produced 33.8

lb. of milk and on February 3, only 23.7 lbs. cow No. 3 gave 36.9 lb.

on December 3 and 25.9 lb. on February 3. Cow No. 2 consumed a

large amount of food but she gave less milk than cows Nos. i and 3, which ena-

bled her to maintain herself in nitrogen equihbrium on the grain ration +
silage + clover hay. The amount of nitrogen secreted in the milk produced

by her during a week scarcely decreased by 60 to 70 gm. ; the quantity
of milk was also sensibly maintained ; it varied only from 23.7 lb. on

December 3, to 20.1 lb. on March 17. These results show clearly that

ordinar}^
" home grown

"
foods suffice onl}^ for a moderate milk production.

The data set forth in the Table below confirm the conclusion that the essen-
',

tial change incident to an intake of protein insufficient both in quantity 1

and quality for nitrogen equilibrium in a milking cow is a rapid decrease in 1

the secretion of milk and not a change in the percentage composition of '<

the milk.

Decrease in quantity of milk produced by coit's in negative nitrogen balance,

but maintaining the -percentage comi)osition of the milk.

Milk daUy lb.

Tote.1 solids . ^o

Fats %
Nitrogen %

Cow No. I

Dec.
16

Jan.
13

Ccw No. 2 Cow No. 3

Dec.
16

Mar.
10

Dec.
16

Jan.
13

Cow No. 4

Feb.
10

Mar.
10

Cow No. 5

Feb.
10

Mar.
10

32-7
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Conclusion. — A cow with a low milk production and a good ape-
tite can be kept in nitrogen equilibrium with a

" home grown
"
ration, but

a good milk producing cow requires a supplement of protein concentrates

to avoid loss of nitrogen and consequent decrease in the milk production.

86 - Alfalfa as Sole Food of Dairy Cattle in the United States. — woll, f. w., Iq

Journal of Dairy Science, VoL I, No. 6, pp. 447-461. Baltimore, March, 191 8.

The two most important changes in American agriculture during the

past 25 3^ears are the introduction of the silo in cattle farming and the in-

troduction or the extension of alfalfa cultivation. The silo has spread from
the east westwards and alfalfa from the west eastwards. At the present
time alfalfa occupies over 30 % of the irrigated area of the United States

and 7 % of the entire area under hay and fodder crops. The proper uti-

Hsation of a crop of this importance becomes therefore a most important
economic problem both for the individual farmer and for the community.
Furthermore, the fact that a very large number of farmers in the western

States practise the method of feeding cattle exclusively with alfalfa has

raised the question whether this practice is really the most economical. The
author's research, carried out during more than 3 years at the CaUfornia

Agricultural Experiment Station, aimed precisely at clearing up this

point and it was purposed to relate and discuss tbe principal results

that have been so far obtained. The experimental data at present include

9 lactation periods for heifers fed, since the experiments began, exclusively
on alfalfa, and g lactation periods for heifers of similar age, breed, etc.,

fed on rations of alfalfa hay, silage, and mixtures of various concentrates

(mainly rolled barley, dried beet pulp, coconut meal, and wheat bran).
The influence of the two methods of feeding has been studied from the

following standpoints :
— Increase in live weight and body measure-

ments during the tests ; the influence on the calves produced the heifers;

the influence on the production of milk and butter during each lac-

tation period ; the relation between the food consumed and the dairy

production.
'

•

Influence on live weight and measurements. — The average
gains in live weight were greater with mixed rations than with alfalfa alone,
in both series of tests

;
with the farmer the average gain was i.ii lb.

before calving as compared with 1.05 lb. for alfalfa alone
; during the en-

tire period, the average increase was 0.60 lb. against 0.50 lb. per day, res-

pectively, an average difference of 20% in favour of the mixed ration.

These results clearly indicate the nutritive superiority of the mixed
ration compared with that cf alfalfa alone, at least so far as gain in live

s weight is concerned. The increases in measurement were expressed in

percentages and the figures recorded for both series in the period before

calving and during the ist and 2nd lactation periods were higher for the
animals fed on mixed rations than for those which only got alfalfa. How-
ever, these differences disappear when longer periods or summary data
for both lots are considered, except, however, the two measurements re-

lating to length and girth. While these results are not conclusive, they

[58-86]
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indicate a tendency towards a greater body development with mixed rations

than with alfalfa only.

Influence on the calves dropped by the heifers. — Since the

beginning of the experiments there were 2 lots of 13 calves each compris-

ing 6 Jerseys and 7 pure-bred or grade Holsteins. The calves dropped by
the heifers fed on alfalfa weighed, on the average, 59.8 lb. at birth and those

dropped by heifers en mixed rations averaged 64.4 lb, an average increase

of 8 % for the latter. The experiments are at present insufficient to pre-

dict whether this difference will be maintained later with the growth of

the calves, but a higher live w^eight at birth is itself a factor favourable

to the future growth of a young animal.

Influence on dairy production. — The animals under experiment
have furnished up to date complete records of production and food con-

Food consumption and production, 1914-917.

Lot I.

1st lactation period

Fayne (pure Holstein) .

Jap (pure Jersey). . .

Begonia 2nd (id) . . .

Maria (Gr. Holstein) . .

Fairie (id)

Babette (id)

Averages ....

I,engtli

of

the

lactation

period
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sumption for 12 first lactation periods and 6 second lactation periods.

The following Table shows the average production during the experimental

If period and the amount of food consumed. It will be noted that the

mixed rations have proved decidedly superior to alfalfa alone so far as

the production of milk and butter is concerned.

The average content of dry matter in the alfalfa rations was 24.9 lb.

and in the mixed rations 28.6 lb
; the nutritive ratios were i : 3.7 and i : 5.3

respectively.
For every 100 lb. of dry matter supplied in the ration of alfalfa alone,

70.7 lb. of milk and 2.82 lb. of butter were produced, against 79.4 lb.

and 3.50 lb. respectively per 100 lb. of dry matter supplied in the mixed

rations, an improvement in the latter over the former of 12 per cent, in the

milk production and of 23 in the production of butter.

The explanation of these facts should be looked for in the number of

calories furnished by the 2 rations. On the basis of the values given by
Armsby, the alfalfa ration furnished 2.05 lb. of digestible protein and

9.9 calories, against 2.08 lb. of digestible protein and 15.4 calories for

he mixed rations.

If the problem is considered from an economic standpoint, the prac-
tical results of feeding dairy cows may vary according to locaHty and the

prices of foods. Taking the following prices of foods :
—

Alfalfa hay, $2 per ton ; green maize and green silage, $3 ;
maize

silage, $4 ; concentrates, $30 ; the cost for the 1st and 2nd lactation

periods would be §56.34 and $61.49, respectively, using alfalfa alone, and

$74.51 and $87.71 respectively for mixed rations an increase of $28.17 for

the 1st lactation period and of §26.22 for the ist. In these latter years
farmers could not get a higher price than $8.00 per ton for alfalfa hay
in stack, when concentrates cost $20 to $30 per ton. E\'idently, under

these conditions there is no gain in changing from the alfalfa ration to

the mixed ration.

The problem can only be solved case by case, especially as there are

plenty of examples of excellent results obtained by feeding with alfalfa

alone. One herd of 23 stall-fed cows under test by one of the Cow-Testing
Associations gave a general average of 410 lb. of butter fat on no other food

but alfalfa throughout the year. However, it remains an estabhshed fact

that mixed rations have an absolute superiority in the matter of produc-
tion and growth, even if the superiority is only relative from an economic

standpoint.

87
- Relationship between the Quality of Proteins in Foods and Milk Production

of Cows (i) .
— IIART E. B. and Humphrey G. C, in The Journal of Biological Chemistry,

Vol. XXXV, No. 2, pp. 367-383. Baltimore, Aug., 151 8.

Two Guernsey cows and one Jersey were used in the experiments des-

cribed in this paper. The daily production of milk of the 3 cows indi-

cated by Nos I, 2 and 3 was 22.00, 28.00, 24.20 pounds respectively. The
ration was made up of 14 % of alfalfa hay, 56 % of maize stalk silage.

(i) See R., Aug., 1915 No. 834. — R., Aug., 1918, No. 888. {Ed.)

[8«-8»]



84 CATTLE

12 % of maize meal, and i8% of a mixture of starch and supplementary
food. The nutritive ratio of the ration was i : 8.4. Total protein represented
10 % of the drj' matter ; 50 lb. of the ration furnished 2.32 lb. of diges-
tible protein, of which about 37 % came from the supplementarj- foods ;

the production energy varied from 20.59 "tc 20.76 big calories. The ni-

trogen balance during the whole period of the test which lasted 16 weeks,
was always negative no matter what the supplement was. During the

test the cows maintained their live weight, but there was a shght decrease

in milk production. The percentage composition of the milk remained
almost constant.

The efiicienc}^ of the varioiis rations is shown in the following Table :
—

Absorbed nitrogen used for milk production by cows fed on alfalfa hay
with various concentrates.
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(exclusive of what is naturally contained in the food) required for milk

production during the hot dry summer months by cows fed with fodder

harvested on the farm. The cows were watered twice a day ;
the quan-

tity of water consumed was determined by weighing the animals be-

fore and after watering. The moisture in the foods was determined,

the amounts fed were weighed. The general results are set forth in the

Table below. Results similar to those of t*he writers, obtained at the

South Dakota Agricultural Experiment Station by C. Larsen, E. H.

HuNOERFORD and D. E. BailEY (i) show that for lOO lb. of milk produced.

432 lb. of drinking water is required and a total of 570 lb. of water (in

drink and food) is needed.

Production of milk and consumption of watey by 5 milch coips.

Breed
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A third lot of 6 cows fed during the entire 12 weeks on maize chop
groundnut feed and cottonseed meal (6:3:2) produced 583 lb. of milk and
1.08 lb. of butterfat more than the other cows when on the cottonseed

meal ration. The third ration was considered the most economical of those

tested. It is held that, under Texas conditions, where proteins are generally-

cheaper than carbohydrates, the proper basis for comparing feeds is the

percentage of total digestible nutrients and not the protein content.

II. — Comparison of imethods of preparation of velvet beans
FOR DAIRY cows. — The grain mixture used in this experiment consisted of

corn bran, cottonseed meal and velvet beans (2:1: 3) and the roughage of

pasture. Each of four different ways of preparing the beans (velvet beans=
Macunn pruriens var. iitilis) was tested in rotation with 4 lots of 3 cows,
each lot receiving beans prepared by a particular method for 20 days. The
amount of grain fed in each period was the same. The milk produced by
the cows, when the beans were fed whole, totalled 6337 l^s., when the beans
were cracked, 6345 lb., Avhen cracked and soaked in water, 6398 lb. and
when ground, 6690 lb. The feeding of cracked beans soaked, and of ground
beans was accompanied by an increase of 7 or 8 lb. of butter fat. The in-

crease in milk resulting from grinding was about 57 gallons for a ton of beans
which at 40 cents a gallon is worth | 22.80. Since mills will often grind the

beans for % 2.50 a ton, and the grinding can be done on many farms for

$5, the operation is deemed distinctly profitable. No differences in palat-

ability apparently resulted from the various methods of preparation.

90 - Winter Rations for Dairy Heifers in Missouri U. S. A.— eckles, c. h., in Univer.

sity of Missouri College of A'^riculture, Agricultural Experiment Station Bulletin 158, pp. 3-

54, 16 fig. Columbia, Missouri, 191 8.

This bulletin compares 15 rations with reference to their value and eco-

nomy in promoting growth of dairy heifers during the winter months, and
is based upon 76 individual feeds and growth records of heifers. Seventeen
of the animals were included in the light-fed group of heifers forming a part
of a previous investigation (i). The others were used in a series of feeding

experiments conducted annually each winter from 1913-14 to 1917-18. Of
the total number of heifers 31 were Jersey, 34 Holsteins and 9 Ayrshires.
One of the Jerseys and one of the Holsteins were used two seasons.

For each of the animals the following data are published :
— Age at the

beginning of winter feeding, average daily consumption of each feeding
stuff offered, digestible crude protein and net available energy of the daily
rations (based respectively upon the average figures pubHshed by Henry
and Morrison and by Armbsy), initial weight and height at -withers,

normal weight and height for animals of the same breed and age, daily

gain in weight, total gain in height, and the gains in weight and height
to be expected of similar heifers under normal conditions.

The Jerseys varied in age at the start from 6 to 20 months, the Holsteins

from 7 to 21 months and the Ayrshires from 9 to 15 months. The feeding

\

(i) Summarised in R., Oct. 1916, No. 1094. {Ed.)

[89-99]
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periods were mostly 5 months. The data on normal growth are taken from

those accumulated at the Missouri Station, of which a summary was given
in article No. 1188 of the International Review of the Science and Practice

of Agriculture, Oct.-Dec. 1919.
The combinations of feeding stuffs compared include: i) Alfalfa haj'

alone ; 2) alfalfa and silage ; 3) alfalfa and maize
; 4) clover ha}^ and

maize ; 5) silage, alfalfa and maize ; 6) silage, timothy hay and maize ;

7) silage maize and cottonseed meal ; 8) silage, timothy, maize, and cotton-

seed meal. A variety of different proportions of grain and roughage wes

tested. It was found that animals fed a ration which resulted in heavy gain

during the winter made only small gains the following summer on pasture.

When the winter ration was so meagre that the animals were low in vitality

in the spring fairly large gains were produced on summer pasture, but in

most cases they were not large enough to compensate for the small winter

gain. Neither extreme in winter feeding is considered economical. The
best results, it is held, follow a winter ration that keeps the animal in

moderate flesh and produces growth as nearly normal as possible. It

was found that normal growth could be obtained from rations furnishing

considerably less protein than that prescribed by the Wolff-I/Ehmann
standard.

Of the 17 heifers wintered on alfalfa alone, only 2, both rather ma-

ture, made a gain in weight equal to normal. Although alfalfa is probably
the most palatable roughage used for cattle in the United States and the

quaUty fed was of the highest, still the animals did not consume enough to

suppty sufficient energy to allow for a greater growth.
The 15 heifers fed both silage and alfalfa made better gains than those

fed alfalfa alone. The best gains occurred when both roughages were fed

at will. On this ration animals more than 9 months old made practically
normal gains. They consumed the silage and alfalfa in the proportion of

2:1. Younger calves needed grain in addition in order to grow normally.
The most satisfactory ration of all those tried was silage ad lib., and

legume hay limited to about 6 lb. daily and 2 lb. of maize daily. On this

ration heifers of all ages throve and made gains somewhat above the

normal.

Fair results may be obtained from silage alone for roughage, if legume
hay is not available. In this case about 2 lb. of concentrates should be

supplied daily, of which one half should be a high protein feed such as Un-

seed or cottonseed meal, the remainder maize, or other grains if the cost

is less a pound than for maize. The animals made better gains and seemed
to be more contented if about 2 lb. of timothy hay per day was added to

a ration of silage and grain.
Alfalfa or clover hay fed at will with 2 or 3 lb. of maize daily made a

satisfactor}?^ ration for heifers of any age from 6 months to within a few weeks
of freshening.

It is considered best to continue feeding grain to all heifers for a few

months after the cessation of milk feeding. At a later age they can be

fed exclusively on roughage if necessary without greatly retarding their
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growth. It appears that Holsteins are able to make more nearly normal

gains on a ration composed mostly of roughage than are Jerseys. ,

91 - Winter Cattle-feeding Trials in Indiana, United States.— Skinner, j.h. and Starb, i

C. G. in Purdue University Agricultural Experiment Station, Bulletin No. 220, 26 pp.,'

I fig. lyofayette, 191 8.

With the object of following up previous work (i), relating to the study
of the distribution of small rations of maize for fattening .steers, and of

making a comparison of the food values of silage composed of maize -}-

soya beans and maize silage, a food test was made on 69 two-year old

steers di\nded into 7 lots, lasting 120 days from December 13, 1917.

Lot IV received a medium ration of maize (12 lb. per head daily),

except at the commencement of the trials. I^ot III received half that

amount and Lot I only got maize during the last 40 days of the trial. The
steers were also given cottonseed meal to the extent of 2.5 lb. daily per 1000

lbs live weight, good maize silage and clover hay.
The three other lots were placed on a medium ration of maize ; two

of them received in addition silage composed of maize + soya beans,

and the third maize silage. This last lot and one of the lots which got

silage composed of maize + soya beans received maize only as concentrate.

The maize was of the same quaUty in the maize silage as in the silage

composed of 2 parts maize + i part soj^a beans cut at the same time as the

maize and when the pods were still green but with the beans well formed,
and the leaves were beginning to turn yellow. The results are shown in

the following Table :
—

Results of the expenmeiii.
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per ton. At these prices Lot II gave the cheapest gain per unit of Uve

weight and Lot IV was second, but considering the smaller gain in live

weight and the less finished condition of the steers, Lot II was not so pro-

fitable as Lot IV. There was no noticeable difference in the two silages

used. The comparison of Lots IV and V with Lots VI and VII respective-

ly seems to prove that the omission of a concentrate containing protein

diminishes the economy in live-weight gain, the degree of finish attained by
the steers, and the gain per head.

Each lot of steers was accompanied by pigs. The authors give the

quantit}^ of grain which the pigs ate and the pork produced, but as differ-

ent quantities of grain were given to the pigs in the different lots and, in-

some cases, they were given tankage in addition, it is not possible to make

any exact comparison between the lots of steers regarding the profit de-

rived by feeding pigs with them.

92 - Uruguay Sheep.
— Wilson, R. B. (Jefe de la Oficina de Estadistica agricola), in

Rivista del Ministerio de Industrias, Republica Oriental del Uruguay, Year VII, No. 47,

pp. 343-380, II figs. Montevideo, 1919.

It is not known when and where sheep were first introduced into

Uruguay; according to certain writers, it was at the beginingof the XII th.

century. The sheep introduced belonged to two distinct breeds, which even

after centuries of neglect and degeneration, have preserved their typical

characters: the first, which became known as the
"
pampa

"
breed was

derived from the
"
churra

"
type from Spain, which in turn partly owed

its origin to a cross with breeds of English wool producers ; the second was
called

"
criolla". The "

pampa
"
sheep was valued for its production of

wool and
"

criolla
"
used only for meat.

In 1842, 991 040 kg of wool was exported from Uruguay, and in 1862,

2863061 kg., in 1870, 12545400 kg. Since then progress has been very

rapid and constant, as the figures of the following table show :

SHEEP

Export of sheep and their produce from Uruguay
from 1876 to 1900.

From the end of the XVIIIth century rams of different breeds were
introduced from Spain, France, England, Germany, and Austria, to im-

[91-98]
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prove the sheep of the country, but the majority, as the improving breed,

was of the Rambouillet breed.

On the occasion of the 1st,
"
Congresso Ganadero Agricola

"
(Congress

of Stock breeding and Agriculture) organised b}^ the
"
Asociacion Rural

delUruguay
"

at Montevideo, in 1895, the following resoKitions were-

passed :
—
(i) To improve and increase the yield of wool and meat, the early

maturing pure Rambouillet breed should be adopted.

(2) In surroundings suitable to English meat breeds, these breeds

should be used to increase the 5deld of meat.

The census of 1900 showed for Uruguay a total of 18 068 717 head of

sheep and an annual production of 32 749 381 kg. of wool, that is to say, on
an average, 18.12 per head. In 1908, there were 26 286 296 sheep
and the census made in April, 191 6, (that is to say before the lambing

season) showed only 11 472 852. This heavy decrease (56 %) of the

total number of sheep had been foreseen since the export of wool from

1912 (80940342 kg.) to 1916 (30602061 kg.) had decreased by 62 %.
Alter that the total increased and for 1919 the author estimates it at

about 15 million head.

In 1902 the
"
La Frigorifica Uruguaya

"
Co., Ltd., was founded,

which, in 1905, began exporting frozen mutton to Europe. Its produc-
tion increased from 100 432 animals killed in the season 1904-1905,
to 314 041 animals in 1911-1912, and 225724 in 1912-1913. There was
then a sudden and very heavy decrease during the whole period of the war.

The "
Frigorifico Montevideo" (Swift Company) began work in 1912-

1913 and in each of the years 1913 to 1918 killed 160 301, 108 791,

105 600, 128 940, 46 659, and 39 199 animals respectively, of an average
live weight varying during the several years of that period, between 48 kg.
and 57.6 kg., figures corresponding to an average weight of from 23 kg«
to 29.3 kg. per animal, cut up and prepared for sale.

The frozen mutton industry, in consequence, has had for result the

breeding of a greater proportion of meat breeds (Lincoln and such-hke)
and a smaller proportion of Merinos, as will be seem from the following

figures :
—

f
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93
- Tripoli Sheep.

— See No. 128 of this kevieic.

94
- Sheep Feeding in the United States (i).— Skinner, J. H., and Starr, C. G., in Purdue

University A :^ricultural Experiment Station Bulletin No. 221, 20 pp. I^a Fayette, In'd., 1918.

Fattening lambs in the western States ; trials carried on in

1917-1918.
— This Bulletin includes 4 papers aiming at the determina-

tion : (i) of the influence of shearing practised some little time before sale

of the lambs for slaughter ; (2) of the possibiHty or otherwise of restricting

the grain ration to the latter part of the fattening period ; (3) of the

use of hominy feed
"

(brewers grain + maize bran) as a substitute for

maize. (4) of the value of linseed meal as a protein supplement ; and

aiming at obtaining also other data regarding soya beans as a protein sup-

plement, the reduction of dry roughage and the increase of silage.

Commencing from October 28, 1917, 7 lots of 25 lambs each and

I lot of 24 lambs were fed in the trials. The control lot was given maize

and cottonseed meal (7 •. i) and, in addition, twice a day, maize silage -{-

clover hay, and was sold with fleece.

The appendedTable indicates the modifications of this diet introduced

for the other lots and the more important results obtained. Grain and

supplements were mixed in the same proportion for all lots except the lot

which was given no grain at the commencement of the feed trials and w^hich

was always given cottonseed meal (0,226 lb. per head per day) with silage.

During the early days of the trials, all the lambs, except the last above-

mentioned lot, got a certain amount of oats, altogether about 11 lb. per

head, to accustom them to a grain ration.

Under the market conditions at the time of the trials there was no pro-

fit. The sale price assigned to the control lot was $17.00 per cwt. The
low average gain in live weight realised by the shorn lambs is directly due

to the decreased consumption of silage consequent on shearing ;
the shorn

lambs also lost in selling price. Although maize cost $1.12 per bushel

and
"
hominy feed

"
cost $60.00 per ton, the lambs fed on the latter gave

a higher profit because of the smaller consumption of the concentrate per
unit of gain in live weight and because of an increase of 10 cents per
100 lb. in the selHng price. Feeding with maize limited to part of the period
of the trial gave a lower cost of feeding to the extent of about 12 cents per
head compared with the control lot, but the lower gain in live weight and

the decrease of 15 cents per cwt in the selling price caused a decrease in

the profit.

lyinseed meal and crushed soya beans were valued at $60.00 per ton

and cottonseed meal was bought at $53.00 per ton. The food value of

soya beans was equal to that of cottonseed meal
;
the sale price of the 2 lots

which got the former or the latter in an otherwise similar diet, was iden-

tical. The difference in the profit is due to the dift'erence in the cost of

the food. The increased profit given b}^ the lot w^hich got Hnseed meal was

(i) For previous work, of which the trials published in Bulletin 221 are the continuation,

see R., June 1918, No. 669 and B May 1919, No. 623. (Ed.)
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partly caused by smaller consumption of concentrates per unit of gain in

live weight. Clover hay was valued at $25.00 and silage at S7.5opertonJ
but neither feeding with hay every fifth day only (which reduced consump

'

tion by one half), nor completely ceasing to give hay after the 3rd week
that is to say when the lambs received full feed, was profitable becaus-

of the smaller gain in live weight.

Results of 90 days trial feeding of lambs.

1

Average

initial

weight

lb.

, Daily

gain

per headj

lb.

Pounds of food consumed
per pound gain in live weight

Grain
Concen-

trate
Silage Hav

Profit (+)

or loss
(
—

)|

per head

%

Control lot ,
.

Lot shorn after 75 days ....
" Hominy feed "

instead of Maize.

No grain during first -jo daj'S .

I,inseed meal as concentrate . .

Crushed soya beans as concentrate

Hay during early weeks only . .

Hay every 5 days

55-9

56.2-

56.0

56.3

56.2

56.0
tG.O

o.:^Si

0.238
0.281

0.278

0.283
0.280

0.231
0.260

2.97
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96
- Goat Breeding in the Pastures of the West of the United States. — Chapline, w. goats

R., in United States Department of A'^riculture, Bulletin Xo. 745 35 pp., 12 pi., 2 fig.

Washington, 191 9.

This Bulletin constitutes a general treatise on goat breeding in

pastures. Numerous problems relating to breeding in open grazing grounds

are studied chiefly in connection with :
— the nature of the pasture ;

methods of management which will permit of profitable production of

goats without detriment to cattle and sheep or to timber reproduction ;

increase of revenue derived from goats, hair and meat by diminishing the

losses caused by death ;
selection and care of the flocks.

The Bulletin ends with a summary of the more important points re-

garding management and breeding. The author recommends the division

of the grazing ground into 3 parts for use in spring, in summer and au-

tumn, and in winter respectively ;
the 2nd part should be at the highest

elevations, the 3rd in the lowest and most sheltered parts ; that portion of

iij
the pasture nearest to the sheds should be reserved for use in bad wea ther.

:j Over-grazing, which injures the pasture, tree gro^vth, and the yield

of the stock, should be avoided ; an equal or higher revenue will be ob-

tained b}- grazing, on the same area, a smaller number of selected goats

instead of an excessive number of low grade animals.

The most economical and satisfactory results are obtained with flocks

of about 1200 goats ;
it is best to graze separately goats in milk, dry goats,

bucks, yearling and weaned kids. Goats should be put ont to graze for

4 or 5 hours in the cool of the morning and for a similar time in the

evening ; they should rest during the heat of the day. The bed grounds
should be changed several times a year ;

it would be still better to graze

^jjj

the goats for short distances and to bed them at night where they

happened to be in the evening ;
this allows of the grazing of a larger

number and increases the production of goats, hair and meat while

improving the pasture. The author recommends the Angora as the

breed best suited to the western States of iVmerica where goats are kept

chiefly for their hair and meat, and secondarily for milk and their skins.

Young goats under 18 months of age are not yet suitable for breeding.
One buck kept with the does at night and fed with a little grain as a sup-

plementary ration will serve 50 or more does. In 1915 and 1916, for dif-

ferent flocks of Angora goats kept on open grazing grounds in New Mexico,
the cost per annum of yearlings was from 95 cents to over $2 a head, ex-

clusive of interest on the capital and the owner's labour ;
the average an-

nual revenue for 2-3^ear olds was about §2 a head ; that for j^earHngs was

shghtly higher ; the annual cost of pasturage of does and their kids varied

from §1.62 to $2.78 per doe, and the average annual revenue per doe

from .$3 to over $5,50.

97
- The Goat in Regions Devastated by the War. — Crjepin j., in Bulletin de la SocUtt

Nationale d' Acclitnatation, Year I,XVII, No. 9, pp. 265-268, Paris, Sept., 191 9.

The author has attempted to show that the general prejudice,
in the agricultural world, against goats is very wrong ;

to show how pro-

fitable, from hygienic (very healthy milk consequent on the great resist-

lai
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ance of the goat to tuberculosis) and economic standpoints, is rational
||

and well conceived rearing of goats (stall-feeding etc.) and to show whatj
use can be made of the goat in the countries devastated by the war, no do-

mestic animal being able to use, as it can, and to transform into produce, ]

the meagre food which the uncultivated and sterile parts of the fighting
zone can offer.

j

The author recommends for these regions the French Alpine goat for i

milk and the importation from Asia-Minor of herds of Angora goats to
;

produce, in the north of France, the raw-material for the mohair cloth, :

already well known by the woollen manufacturers of those regions. !

98 - An ii:xc3ptiona! Cass of Milk Sscretion in the Goat and its Bearing on the

Tiieories concarning Mammary Development.
—

hill, r. 1,., in journal of Dairy
'

Science, Vol. II, No. i, pp. 19-27, 3 fig. Baltimore, 191 9. :

The author describes the case, noticed at the Maryland Agricultural

Station, of a doe kid whose udder was well developed and whose teat

yielded, on milking, an abundant flow of milk before she was 4 months
old. A photogravure accompanying the article shows the kid sucking her

mother while the kid herself is being milked.

This young animal's milk had the normal composition of goat's milk

This kid was milked from time to time during about 6 months. The fact

that relatively long intervals, even as long as 19 days, between milkings did

not stop the secretion of milk proves that the lactation of this young kid

differed from a normal lactation consequent on parturition. As this kid

had not attained sexual maturity the phenomenon cannot be explained

by any theory of mammary development, or of the appearance of milk

secretion based on the development of the ovaries, corpus luteum, foetus or

placenta. The mammae of this kid had not been manipulated, had not

been sucked and had not been subjected to any treatment to stimulate de-

velopment or secretion. Possibly some other internal secretory gland.

ma3^ have a preponderant part in regulating the development and the ac-

tivity of secretion by the mammary glands. Certain facts support the

theory that the pituitary gland {hypophysis cerebri) might have that

function. »•!

PIGS . 99 - Pigs in Southern Albania. — Massetti, C. in UAgricultura coZoma/e, Year XII, No. 8,

pp. 288-301, 3 figs. Florence, August 31, 1919.

In Albania the breeding of pigs is only of importance to the Christian

part of the population, and has therefore spread among the Mirdites and the

Malissores of northern Albania, especially in the province of Argirocastre,
and in the I^ower Greek Epirus.

The present breeds are certainly older than the Ottoman invasion,

and very ancient. Two can be distinguished :
— the indigenous mountain

albanian ;
the Epirus "gentile". The habitat of the first is comprised

by the region of Zem, the valley of the Zeta, and the Pindus mountains.

They are often kept in herds, in open pasture, in the bush and woods of

the mountains. The author tliinks that they come from the ancient lUyrian
mountain pigs, wliich have still remained pure. They present all the
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! characters of the breed which Sanson has named Iberian :
— dolichomor-

I phous type ; skull dolichocephalous ; snout very elongated ;
small tusks

in the male ; long legs, short body, not very fat ; brown coat, very rarely

black ;
bristles strong and thick, especially along the centre of the back,

where they form a veritable mane, but not erectile like that of the wild boar.

The male is especiall}^ wild, and runs away at the approach of a stranger.

These animals are vigorous, robust, large eaters, easy to please ; they are

not early maturers, nor proHfic ;
the sow generally farrows onty once a year.

By crossing this breed with other improved breeds very prolific progeny,
with deHcious flesh, result. A boar of the zootechnical station of Southern

Albania weighed, at 9 months of age, 110 kg. The Albanian mountain breed

resembles the robust Carpathian and Bavarian pig, from which, hovvcver,

it differs by its bristles and by its somatic characters.

The Epirus breed is also included in the group of European origin,

called by Sanson the
"
Iberian

"
breed. It is certainty a pig improved by

the Greeks and by the Rouniehotes of Pindus. Its habitat comprises Cen-

tral and Southern Albania, Western Macedonia, Pindus and I.ov.^er Epirus.

[I

It is a m^esomorplious type, Vv^ith dolichocephalic skull, pink or white skin,

whitish or red pliable bristles, rare except on the dorsal line, where they
are thick and bristling for a length of 7 or 8 cm. These animals fatten

quickly and easily , they are less robust and less resistant than the preceed-

ing breed ; their character is gentle and quiet ; they adapt themselv^es

equalh^ well to the damp climate of the plain and to the rigours of the high
mountains.

BreediN';. — The young are kept in the sty until they are at least

4 months old ; pasturage (acorns and grass) takes place from the end of the

winter to the month of August in the low vallies. The animals are often

left wthout keepers, and return alone from time to time to the st}" ; in

summer the food given to them consists chiefly of cucurbitaceous plants

(gourds, water-melons, melcns). In winter they are shut up in the sties,

made of branches or of wood, and mud, where they are fed with mashes
of maize, sorgum, a little barley, beans and other legumes of inferior

quaUty, cooked roots, cooked potatoes, bran and pollard, kitchen waste,

greas}^ water, whey, all seasoned with salt. Covering usually begins
in May or June ; parturition in September and October. The sows of

the mountain breed bear from 3 to 5 young pigs per litter, those of the

Epirus breed 4 to 7. The sow nurses the young from. 2 to 2 y^ rnonths.

When the number of the yoimg pigs is greater than usual (the author has
noticed 11 young ones in one litter) a supplement of goat's milk is distributed

after the 15th day. Females predominate in the Epirus breed, and males in

the mountain breed. Weaning begins on the 60th day and is finished by
the 70th. At 3 months old the boars are selected, and the other young
pigs are castrated.

Breeding is generally done with animals of the same kind, but there

are Albano-Epirus half-breeds in Southern .Albania, Albano-lMongolicza and

Albano-Choumadia, half-breeds on the frontiers of Serbia and jMontenegro.
Besides the pigs already described a very much improved breed com-
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monly called
"
Maltese ", which has all the characters of the Apuliari

breed, has spread especially in Corfu and in the I,ower Epirus.

The fattened animal weighs fom 140 to 160 kg. It is slaughtered by

cutting the throat, while the half-wild pigs of the mountain breed are shot in

the head.

In general, in the Epirus pigs, the lard and fat represent ^4 of ^^^ total

weight of the bled animal, against ^/^ for the meat, bones and intestines.

A castrated Epirus pig of 9 months of age, weighing 105.5 kg, gave
after slaughter :

— head 9.1 kg. ; right half 39 kg. ;
left half 38.85 kg. ;

heart, lungs, windpipe i.i kg. ; intestines, stomach, feet 10.2 kg. ; bristles

0.547 ^g-' blood and waste (by deduction) 6.703 kg. The flesh is smoked,

preserved with salt or eaten fresh ; in Albania neither small nor large

sausages are made, and the ham industry is unknown ;
the bristles are

not used for making brushes ; the skins are tanned for the manufacture

of saddlery ; there are 3 tanneries at Argirocastre. A certain quantity of

lard is exported from Albania.

Diseases. The following diseases have been reported :
— Swine fever ;;

anthrax ; foot and mouth disease ; vSarcoptic mange ;
measles

;
echinococ-

cus ; the 2 last are common in the low marshy zone and cause great dam-

age to the herds there.

100 - Inheritance Investigations in Swine, ^r Kansas Agricultural Experiment Statiom

Report for the Year 1918, pp. 41-42. Manhattan, Kansas, 1919.

Cross-breeding experiments with swine gave the following results :
—

i) The wide forehead (Berkshire) is dominant with respect to the

medium forehead (Duroc-Jersey) and to the narrow forehead (Tamworth,
wild hog) ; 2) the straight face (Tamworth, wild hog) is dominant with re-

spect to the dished face (Berkshire) ; 3) the long face (Tamworth) is com-

pletel}^ dominant to the short face (Berkshire) ; 3) the erect ear (Berk-

shire) is dominant to the drooping ear (Duroc-Jersey).

loi - The Feeding Value of Skim Milk for Swine. — Norton, h. w., jr., in : i. — Mi-

chigan Agricultural Experiment Station, Quarterly Bulletin Vol. I, No. i, pp. i7-i8> East

I^ansing, 1918.— II. Michigan Agricultural Experiment Station, Special Bulletin No. 92,

9 pp., 1918.

I. — A summary of the results of a large number of feeding trials by
different experiment stations throughout the United States was made to

determine the value of skim milk as a supplement to maize and other cereal

grains when fed to pigs. It is pointed out that 415 pigs fed on cereal grains

only made an average gain of 100 lb. from 486.5 lb. of grain and that 325

pigs fed on cereal grains supplemented by skim milk made an average gain

of 100 lb. from 266.9 1^. of grain and 785.1 lb. of skim milk. This indi-

cates that TOO lb. of skim milk replaced 28 lb. of grain. Calculated on the

basis of S 50 to S 80 per ton for the different grains used, which included

maize, wheat, rj^e and barley, the value of the skim milk ranged from 0.7 to

1.2 cents per pound. Much greater returns were got from the skim milk

when 2 to 3 lb. of milk \^as fed per pound of grain than when the milk

was fed in larger quantities.
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II. —• This bulletin is an amplification of the preceding one. It is

computed that a pound of anj^ of the following supplements would replace

the designated amount of grain : skim milk 0.28 lb.
; tankage 2.53 lb.

middlings 1.05 lb. ;
linseed meal 2.62 lb.

; soy-bean meal 2 lbs. Butter-

milk is considered to be equal in feeding value to skim milk, and whey
about half as efficient.

102 - A Comparison of Velvet Bean Meal Tankage and Soya Bean Meal as Supplements
to Maize Meal in Feeding Hogs. — good, E. S., andMANN, l,. B., in Kentucky Agricul-

tural Experiment Station Circular 20, 4 pp. I,exington, 1918.

A lot of 8 Duroc-Jersey and Berkshire shotes, each weighing originally

about 125 lb., was fed on maize meal and velvet bean-and-hull meal (5 : i),

another on maize meal and tankage (9 : i) and a third on maize meal and

soya bean meal (7 : i) for 89 days. The average daily gains were, respect-

ively, 0.8, 1.52 and 1.42 lb. per pig, and the corresponding amounts of

feed consumed per pound of gain were 6.5, 4.2 and 4.5 lb. Although the

velvet beans were much cheaper than tankage or soya beans, they were

fed at a distinct loss. The velvet bean ration had a wider nutritive ratio

than the others, but it was impracticable to increase the proportion of velvet

beans since the mixture as it stood was unpalatable, due presumably to the

high crude fibre content. It is suggested that a velvet bean meal made from
the kernels only would be a more useful feeding stuff to place on the market.

«

103
- The Choice of Laying Hens.— Andrew, R. C, in utility Poultry Journal, Vol. IV,

No. 9 pp. 2-5, I diagr. Harper Adams Agricultural College, Newport, Salop, 1919.

The improvement of poultry stock can be obtained at small cost and
with very little trouble by discarding all the clefective birds at the right

time, so as to keep only the best.

A^e at ithich the choice of hens to keep and those to discard should be made.
— In the egg-laying competitions vrhich were held at Harper Adams Agri-
cultural College, Newport, Salop, England, the following data respectively
were obtained in the trials of 1915 to 1917 for 252 hen-= in the ist year of lay-

ing and for an equal nivmberof hensin the 2nd year :
—Number of eggs laid

in a year by the 252 hens : 43 968 and 28 137 ; average number of eggs per

pen of 6 hens : 1046.8 and 670 average number per hen: 177.4 ^^^ ^2
;

that is to say the hens, in the 2nd year of laying only produced about 60%
of the number of eggs laid in the let year. In egg laying competitions
held in Australia the comparison has been carried up to the 3rd year with

the following results :

—
White Leghorn breed :

— ist year 209 eggs ; 2nd year iz|9 ; 3rd year

123 ; Black Orpington breed :
—

respectively 202, 156 and 118. Except
in the case of exceptional merit, liens should, therefore, not be kept after

the second year of laying.
Time of the year at which bad laying hens should be discarded.— Summer appears to be better than winter for the selection. The egg

.production by successive periods of 4 weeks each, dating from the commence-
ment of laying, (13 periods for hens in their ist year of la^dng and 12 for those

in their 2nd year of laying, determined at Newport, reached its minimum in
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the 3rd of these periods, its maximtim about the 7th. and decreased rapidly
after the 9th, which ended about the middle of June. I

The least profitable time for the selection of hens to be discarded is •

the beginning of spring, for then the cost of keeping the hens during the-

unproductive winter has been incurred and by not getting rid of them tmtil

a little later they w^ould lay eggs which would cover the expense.
The poultry-keeper often makes the time of selection depend on the

amount of food produced on the farm and available during different sea-

sons of the year ; but, it is never profitable to keep a hen which does not

repay the cost of her food. To ascertain whether the eggs laid cover

the cost of the food consumed by the flock of hens, the follo\ving method may
be useful :

— Divide the price of lOC lb. of food by the price of one dozen

eggs and multiply the quotient by 3; the result gives the number of

eggs which should be laid daily by 100 hens to pay for the food. This form-

ula is based on the assumption that each hen consumes 4 ounces of pur-
chased food per day.

When a hen is in laying condition tlie pubic bones are relaxed, which

increase? :
—

(i) The distance between these bones ; (2) the distance between
the hinder end of the breast bone and these bones. INIeasurements made at

Newport have proved that the distance bet\^'een the pubic bones is on the

average 1.3 inches for hens in laying condition and 8 in. in nonlaying
condition, and that the distance between the hinder end of the sternum and
the pnbic bones for White L,eghorn& (light breed) and White Wyandottes

(heavy breed), respecti\ elyis :
— hens in laying condition 3.1 inches and

3.6 inches; hens not in laying condition 2.T inches and 3.29 inches. These

differences are sufficiently large to be perceptible, the former when measured

by the finger tips and the latter by finger widths. It is better to use fin-

gers than an instrument because by so doing it is possible to feel the texture

'of the skin.

104 - The Effect of Date of Hatching on Egg Production.— Buss, w. j., in Monthly Bui-

tetinof the Ohio Agricultural Experiment Station, Vol. IV, No. 3, pp. 69-S3, 3 figs. Wooster,

Ohio, 1 919.

Two years' egg production records are presented of three lots of Single
Comb White lyCghorns, the first hatched on February 22, 1916 and the

others 8 and 16 weeks later respectively. At the beginning, each lot con-

sisted of 30 pullets. While laying they had constant access to a dry mash of

ground maize, bran and meat scrap (2:1:2) and were fed on shelled maize

and wheat (3 : i) twice daily to the extent of double the mash consumption.
The following table summarises the chief results :

—
A table is gi\en which shows the egg production of each lot by 4

week periods during the first year as percentages of the maxinmm, an egg a

day per bird. During August, September and October this percentage in

the case of the earty hatched lot varied from 26 to 47, but from November
•I to January 24 it was throughout between 6 and 7. During the latter

period the pullets went through a moult resembling that of year-old hens.

The production of the April-hatched lot varied from 18 to 10 per cent, dur-
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ing Xovember, December and Januar}^ and showed no pronounced slump
,
until the following November. In all three lots the highest production of

eilii I any period occurred at the same time, between March 22 and April 18.

Egg record of 3 lots of White Leghorns hatched at different periods

]
in the spring.
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the monthly distribution of the daily work of teams on these farms. Bui

not being able to find this information, which is, after all, in the pro^dnc
of rural economy, the author attempted the following preliminary estimat

based on some observations, the general applicabihty of which is continge:

on circumstances.
I

Meteorological returns show, after many years of observation, the aver

age number oi days of rain, sno^\, frost, etc., per month, and for variou

stations. On snowy days animals do not work in the fields, on frosty day

waggons are affected ; but during at least about one third of the days showi

as rainy by the meteorologists work on the land is continued.

On the basis of the figures relating to Paris the author thus found 22^

days on which teams could work in the fields, v/ith a maximum of 21 dayi

in August, and a minimum, of 15 in November and December.

Obser\^ations, made on several farms, show that the working hour;

of teams in the fields may be represented roughly by the timic between th(

rising and setting of the sun, diminished by at least 3 hours. (There ani

meals, snacks, the time taken in coming and going from the stables to the

fields, etc., but on the other hand the start is often made before sunrise, auci

the return after the astronomical hour of sunset). Astronomical ahrianack^

give the hours of the rising and setting of the sun for every day in tlie year,

The calculation may be made on the hours of the 15th day of each month.

For the region of Paris 2099 hours of work were calculated to hc

possible for a team in the fields, with a maximum of 260 hours during the,

months of June and July and a mJnimum of 75 hours during December.
:

The author has given the details of these figures, mth a graphic repre-

sentation, in "Culture mecaiiique" (Vol. VI, p. 152, Dibrairie agricole de lai

Maison Rustique, 26, rue Jacob, Paris\
\

The preceding calculations show that it would be possible to represent!

teams according to the number of days and hours of work, but it does not

follow that the farm would make use of these days and hours.

To do it properly it would be necessary to have during several years

in different farms, suitably chosen, a man whose main duty would be to keep

count of the days and hours during which teams were used, as well as thei

work carried out.

One of the correspondents of the Academy, M. HENTtv Girard, having]

become acquainted with these calculations of the author, let him know that

he had kept count, day by day of all the work done by his workmen and

his farm at Bertrandlosse, at Plailly, the south of the Department of;

the Oise. He entrusted him with three diaries, consisting of valuable!

documents, on the subject of which the author gives the following ge-

neral prehminarj' information.

The estate of Bertrandfosse included 253.58 ha. in 1911 and 1912 and

271.26 in 1913. The cultivated area (in hectares; has fluctuated in the follow-

ing manner. — Wheat, 56.3 to 63.0
— Oats, 67.9 to 74

— Beets, 32.7 to.

28.0— Potatoes, 3.7 to 2.7
— Carrots and turnips, 2.5 to 6.5

— Lucern,

sainfoin and Black Medick [Medicago lupidina) 18. i to 22.3
— Forage crops,

12. to II. — Meadows for hay 20.1 to 17.8
— Pasture grass, 40.0 to 46.0.
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The mininmm areas to cultivate, at least once each year, for the follow-

ing rotations :
-- wheat, oats, beetrrot, potatoes, carrots and turnips, re-

present 163 and 174 hectares.

During the years 1911-1912-1913, the total number of draught animals

was 17 agricultural horses (2 teams of 4 horses, 3 teams of 3 horses) and

18 strong oxen (3 teams of 6 oxen).
It would be much too long to detail the daily statement, during 3 years,

of the day's work of the horses and oxen attached to different work
;
how-

ever the outhor gives the limits of the numiber of animals employed each

month (average of 3 years.)

Horses. — In Januar^^ lo horses at least worked per day, and at most
16 ;

in February they varied from it to 16 : March, 13 to 17 ; April,

13 to 17 ; May, 12 to 16
; June, 11 to 16

; July, 12 to 15 ; August,
12 to 15 ; September, 12 to 16 ; October, 14 to 17 ; November, 12 to 17 ;

December, 12 to 17.

The total niuiiber of draught horses was fully used only during certain

days of the months of March, April, October, November and December.
The minimum is shown in January.

Oxen,— In January at least 6 oxen and at most 17, worked per day;
in February, 7 to 17 ; March, 11 to 18

; Apr:!, 13 to 18
; May, 6 to 16 ;

16
; June, 2 to 10

; July, 4 to 12
; August, 6 to 12 ; September, 8 to

14 ; October, 11 to 17 ; November, 10 to 17 ; December,. 4 to 16.

The total number of draught oxen was used only on certain days of

the m.onths of March and April ; the minimum is shown in June.
Laeolr. — On an average for the 3 years, 15 men, 5 women and, as

casual labour, 8 Bretons, were employed per day.
Team work. — To sum up the monthly abstracts of the working

days, which can be don^ in graphic form, the author adds together the

average working days of horses and oxen for the 3 years, comparing them
with the working days which were usable, according to the number of

horses, oxen, and working days (that i^^ not counting Sundays and holi-

days], and giving the monthly coefficients of utilisation. He thus obtained
the following Table (see first Table page 102).

Without any agreement with the number of usable working days, the

two maxima of utilisation are shown in April and in October, the minima
in February and in June.

Of the 10710 working days usable annually, the teams were only used

during 7782 working daj^s ; the average annual coefficient of utilisation is

72 % (it varies from 49% in June to 91 y^, in April); 2928 working days of

teams have been unused per year, during which the animals wore fed
;

this questioR is important to-day for the heavy draught horses, which cost

about 15 fr. a day at Bertrandfosse ; one working day of an unemployed
horse constitutes a loss, while the ox, who remains in its stall, takes profit

every day from the food distributed to him.

In the second table are brought together the absolute and rela-

tive numbers of day's work of teams for the principal work of the heaviest

worked months, April and October (average of 3 years).
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Mouth

Number of working days
of the teams

usable used

Coefficient

of utilisation per looi

January . .

Februarj-
March . . .

April . .

May. . .

June . .

July. . .

August .

September
October .

November
December

875
840
910
875
875
875
910
980
910
945
840
875

Totals 1 U ) 1

661.0

583-9

781.4

796.5

673-7

430.9

461.9

629.0

662.7

823.7

65-7.2

620.5

75-5

69.5

85.8

91.

76.0

49.2

50-7

64.1

72.8

87.1

78.2

70.9

7 :82.5 gen. average '3 3.6

Work
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Having had the good fortune to have the daity statements of M. Henry
Girakd's farm, the author continued to make an abstract of all the work done

there, with or without teams. This is certainly a work of rural economy,
the results of which— interesting to rural engineering, applicable to farms

like Bertrandfosse — cannot be too generalised ;
but their study would in-

duce other people perhaps to make similar statements, which would be very

interesting to analyse (i).

M. Petit, present at the meeting of the Academy, confirms the

observation of M. Ringelmann on the following points
—

: (i) April
and October are the two months during which teams are insufficient on all

farms ; (2) The substitution of oxen for horses is to be recommended from
an economic standpoint, because resting oxen cost less to feed than horses.

But farmers look forw^ard, mainly, to use tractors for the heaviest work,
which tires the teams enormously.

107
- On the Investigation of Resistance to wear of Parts of Agricultural Machines.—
Ujnoelmann, M., in Comptes rendiis de TAcademie des Sciences. Vol. CEXIX, No. 18, pp.

807-809. Paris, Nov. 3, 191 9.

Metal parts in the construction of agricultural machinery are subjec-
ted to difterent strains (extension, compression, flexion, torsion}, which
for the most part are fairly easily calculated. The problem becomes more
difiicult when we have to consider the incessant action of shocks, develop-

ping momentary high forces, which tend to impair or deform the parts.
The author was entrusted by the Society for the Encouragement of

National Industry with investigations on the nature of metals employed
in the construction of agricultural machinery (tests of hardness and brit-

tleness completed by metallograph^'c tests, thermal treatments and chemi-

cal analyses). For many of the working parts, it is specially necessary to

consider their resistance to wear by friction in the ground according to

the various conditions of work.

A simple process consists of trying each kind of part, made of different

metals, working under different loads in the fields ; each part is attached to

a special waggon, drawn by a team, and provided with an apparatus for

registering the distance travelled.

This process is very long, for certain working parts are worn out after

a journey of over 2000 km., and it is necessary to make them travel at

least TOO to 600 km. in the fields so that a conclusion on each test may be

possible. Moreover, for the same parts, it is necessary to carry out compa-
rative trials in various kinds of soil, in different states of humidity and con-

sequently of tenacity.
As these direct trials in the fields are very long, very costly, and con-

sequently inapplicable, the author has got round the difficulty in the follow-

ing manner :
—

(
I ) Statistical statements on the economy of working the soil, cultivation, and harvesting,

have been made already in certain places. Particularly the "
Office of Farm Management

"

of the Department of Agriculture of the United States, has pubUshed some in 191 6, which

concern the western part of the State of New York; -for this see i?., March 1917, No. 276. (Ed.)
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The parts are revolved through a given soil, by a large axle, driverx at

the desired speed by an electric motor
;
a counter registers the distance tra-

versed, which ma}' be as many kilometres as are desired. In these condi-

tions, for a given kind of working part, after a certain course L, the wear

a is noted.

A standard of homogenous metal, wearing very rapidly, of the same
dimensions as the parts tested, indicates on the testing apparatus a wear

A, for a much reduced course /.
•

To obtain the proportion between the amount of wear of parts in dif-

ferent soils, the standard parts are then made to pass through a course V-, \

in the fields, of which the soils are of various kinds, which shows an amount i

of wear A^.

It is then easy to compare the amount of wear A^ and ^4 with a and to

deduce from them the journeys I/, which each kind of metal can stand in

different soils before the part is worn out. With this method, the tests in
|

the fields are made in a single day. [

Finally for each kind of working part, shapes, dimensions, and loads,
j

we must work with different metals as physical constants, so as to be able i

to indicate in each case the course U
,
over which we can in practice use

the working parts of machines intended for cultivating the soil.

The same general experimental principle with the use of a suitable
j

standard of rapid wear can be applied to the study of the resistance to wear :

of different parts used in the construction of agricultural machinery.

io8 - Trial of Three-Furrow Ploughs for Mecanical Ploughing in Italy.
—

ambrosini,

I., in L'ltalia agricola, year 56, No. 5, pp. 149-150. Piacenza, May 15, 1919.

The majority of trials of mecanical ploughing carried out up to date :

postulated the use of a constant type of plough, and served to judge the

tractor. The author wished, on the contrary, to judge the ploughs which

are most generall}^ used, the motive force remaining constant.

The following ploughs were put to the test :
—•

(i) Three-Furrow plo-

ughs :
—

{a) loiih disc coulters. — Parlin 12", weight 440 kg.
— Case 12",

372 kg.
— Oliver 12", 464 kg.

— Gran Detour 12", 419 kg.
— Mihani,

405 kg. (b) ordinary coulters. Miliani 384 kg.
—

(2) Two-Furrow ploughs.

Parlin 12", 356 kg.
Trials ware carefully made in two soils, A and B, both of very uniform

texture, and the second 25 % lighter than the first. The results are shown
in the following table: —

The work done in the two soils with 3-furrow ploughs gave good re-

sults but that done with the 2-furrow plough was insufficient.

The 3-furrow Gran Detour plough requires enormous tractive force,

which should be partly attibuted to the fact of having taken a ploughing
width less than that of the other triple ploughs. The 3 coulters and shares

had equal work
;
the right mouldboard only had its work lightened. But

of the active parts of the plough, it is not the mouldboard w^hich meets the

greatest resistance. It allows that, when working with a multiple plough,
it is not very advantageous to keep within the width of the plough, that
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Journal, published by Authority, Welhngton. — United Kingdom. H. M. Stationery

Office, lyondon. — Switzerland, Patent List published by the Swiss Bureau of Patents,

Berne.

Tillage Machines, and Implements. Canada : i'9i784 Combined

harrow and cultivator ; 191791 Cultivator ; 191798 Steam plough com-

bined with manure spreader ;
19182 5 Apparatus for filling up ditches

;

192052 Harrow ; 192178 Harrow accessor}^ for plough ; 192378 Spiral

harrow.

United States : 1309831 Garden cultivator; 1309920 Subsoil plough ;

1211212 Clod-breaking roller and cultivator combined; 1312669 Cultivator

with insecticide distributor; 1313242 Cultivator; 1314292 Accessory for

disc harrow.

France : 493624 Improvements in motor'tractor ploughs ; 493752
Wheel plough ; 493919 Plough with multiple rotating share ; 494025 Device

for the automatic raising of tools in cultivating machines; 495070 Machine

for tilling orchards; 494087 Orchard plough; 494274 Garden plough;

494884 Mecanical traction balance plough ; 494959 Steam tractor appa-
ratus for ploughing vineyards ; 495268 Arrangement for transmitting

electric power to a cultivation set, working on the 2 windlass system;

495329 Machine for earthing-up vjnes; 495330 Root pruning plough

(principally for vines) ; 495341 Improvements to motor ploughs ; 496538
Motor earther for cultivation of vine ; 496569 Self-acting anchorage system
for ploughing wdth a two-way electric windlass.

New Zealand: 40473 Harrow with scarifying teeth.

United Kingdom. : 128953 Motor cultivator ; 130176 Motor plough
with multiple turning mould-board ; 130437 Raising handle for ploughs,

cultivators etc. ; 130759 Apparatus for lowering and raising successively

the shares of a multiple plough, so as to commence and end tmiformly the

furrows at the headlands ; 131447 Disc harrow, 131715 Disc harrow with

back wheels which can be regulated in height ; 132550 Cultural apparatus
with jointed frame changeable in shape.

Manures and Manure Distributors. Canada; 191798 Manure

distributor combined with a steam plough :

United States: 1310544
-
1313427 Manure Spreaders ; 1313116 Gear-

ing for manure spreader ; 1313297 Manure loader ; I3I3495
— 1313653

Manure distributors.

France. : 496514 Process and plant for preparing dried blood' espe-

cially applicable as manure.

India . 4716 Process for making soluble potassic salts by means of

felspar.

New Zealand. : 41948 Phosphatic manure (obtained by the calcina-

tion of natural phosphates mixed with other ingredients in a rotary kiln).

United Kingdom : 130963. Manure obtained by heating minerals or

ground potassic rocks (leticite, volcanic ashes, felspar, granite, etc.) with

carbide of calcium, in a current of nitrogen ; 13^493 Nitrate of Hme

produced by bacterial oxidation of cyanamide of calcium.

Drills and Seeding Machines. — United States : 1311010 Gea-
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ring for a maize sower; 131 1427 Method of sowing aud apparatus

relating to it; 1312214 Potato planters; T312817 Hand sower for maize

and leguminous seeds ; 132189 Distributing mechanism for potato planter.

Netv Zealand : 40570 Seeder.

United Kingdom: 128853 Potato planter; 130185-131097 Machines

for planting potatoes.
Various cui.tural operations. — United States: 1313310 Machine

for destroying weeds
; 14715-1313637-1313735 Straw spreaders ; 1314122

Machine for rooting out couch-grass ; 1314307 Cotton chopper.
France : 495329 Vine earther ; 496538 Motor earther for cultivation

of vines.

Control of diseases and pests of plants. — United States : 131 2969
Distributor of insecticides combined with a cultivator ; 1313310 Machine

for destrojdng weeds ; 1314122 Machine for exterminating couch-grass.
France: 494077 Soluble insecticidal powder (sulphate of copper 32

kg. + neutral sulphate of soda 36 kg. -f carbonate of ammonia 24 kg.);

494351 Improvements to spraying machines ; 494959 Devices for

sulphating and sulphuring combined with a tractor apparatus for work-

ing vineyards.
India : 4856 Process for destroying insects injurious to tea, etc.

United Kingdom 132214 Insecticidal product destined to destroy
the "shot hole borer" {Xylehorns fornicatus Bichh), a beetle injurious to

tea, coffee, and cocoa plants (mixture of soft soap, resin, and fish oil, which

is diluted with water for application b}^ hand, in the form of jelly, to the

trees attacked).

Reapers, mowers and other harvesting machines. — Canada:

192188-192243-192328-192388 Reapers ; 192408 Hay-rake ; 192612 Maize

harvester.

United States: 1210133-1212432 Maize harvesters; 1211201 Machine
for pulling up and cutting maize stalks ; 131 1407 Machine for harvesting

hemp, 1312010 Machine for picking cotton ; 1213880 Rotary hay-rake
with lateral discharge.

France: 393749 Apparatus for sharpening scythes ; 496311 Device

for hand-baler ; 496316 Improvements to mowing machines.

New Zealand: 40743 Machine for mowing flax.

United Kingdom: 129118 Mower; 131824 Hay-making machine.

Switzerland: 82556 Sheaf-binder; 82557-82737 Apparatus for gather-

ing fruit
; 83073 Apparatus for forging scythes.

Machines for lifting root-crops. — Canada: 191821 Potato

lifter .

United States : 1309617 Beet lifter
; 1309940-1310335 Beet harvesters ;

1310849 Beet topper ; 131305 Machine for harvesting groundnuts ;

1314270 Potato digger.
United Kingdom : 131606 Potato lifter.

Threshing ]\Iachines. — Canada : 192082 Machine for shelHng

peas ; 193135 Thresher for threshing machines.

United States : 1309910 Machine for threshing leguminous seed
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plants ; 1310759 Machine for sorting and cleaning grain and seeds
;

1314353 Machines for husking maize.

New Zealand: 40056 Threshing machine.

Switzerland : 82555 Machine for husking maize ; 82.736 Apparatus
for separating the seeds of cereals from the seeds of weeds.

Machines and Implements for the Preparation and Storage
OF Crops. — Canada : 192588 Mechanism for compressing silage.

United States : 14704 Machines for cutting potatoes ; 14705 Maize

elevator ; 1309861 Machine for gathering and loading hay ; 1310187
1312342 Hay loaders

; 1311451 Machine for making hay-ricks ; 1311742

Apparatus for retting hemp ; 1312066 Machine for transporting litter ;

1312271 Arrangement for keeping ears of maize hung up for seed ; 1312832
Machine for weighing grain.

New Zealand : 40259 Machine for retting flax ; 40412 Machine for

retting and scutching flax.

United Kingdom- : 131735 Silo.

Switzerland: 83074 Apparatus for cutting vegetables ; 83247 Silo

for sweet silage ; 82554 Apparatus for cutting hay heaped up in barns.

Forestry. — Switzerland: 73443 Felling and logging machine.

Traction and Steering of Agricultural ]\Iachines. — United

States: 1310604 Tractor.

France ; 494166 Agricultural
- viticultural tractor ; 494959 Steam

tractor apparatus for vine cultivation ; 495042 Agricultural tractor
;

495268 Arrangement for transmitting electric power to a cultivation set

working on the 2 windlass system ; 496121 Industrial and agricultural

tractor with 4 driving and steering wheels ; 496522 Tractor for agricultural
machines especially for ploughs ; 496569 Self-acting anchorage system for

ploughing with two-way electric windlass.

United-Kingdom : 131466 System for couphng agriculural machines
to a tractor.

Switzerland : 82553 Propelling device enabling agricultural tractors

to get a better purchase on the soil.

Feeding and Housing of I^ivestoce. — France : 493807 Safety
device for simultaneaously letting out all the cattle from a shippon ; 495328

Improved food for horses, oxen and sheep.

Neio Zealand : 39726 Arrangement for preventing cattle and horses

from jumping.
Poultry Keeping. — France: 494086 Temperature regulator for

incubators.

United Kingdom : 129838 Granulated food for poultry (prepared
with a sticky mash of ground clover, boiled potatoes, and water, which

is divided, dried, roasted, and finally impregnated with fish oil).

Bee-keeping. — France : 493805 Hive (round, made of rye straw,

ver}^ low interchangeable blocks, and very light interior frames of

variable size ; suitable covers separate the blocks ; the whole is securely
fastened with hooks and eyes).
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Industries depending on Plant Products. — United Kingdom :

132566 Various uses of groundnuts.
Dairying. — Neiv Zealand : 41475 Milking machine worked by elec-

tricity ; 41684 Milking machine ; 41684 Accessory for milking machine

used for taking out samples of milk for weighing them.

United Kingdom : 128544 Artificial milk (obtained by mixing an

emulsion of a fat or an oil with skim milk) ; 128845-130189 Apparatus
for steriHsing milk ; 129105 System of closing churns and other milkre-

ceptacles ; 129561 Cheese press.

RURAL ECONOMICS.

111 - Farm Management Demonstrations in New York State, 1919.— Scoville g., p.,

in Journal of Farm Economics, Vol. I, No. 2, pp. 44-45- Lancaster Pa., Sept., 1919.

Farm management demonstration work has been carried out in the

Niagara county in the Western New York fruit region for the last seven

years. The farm bureau committee arranged for a meeting in each of

the fourteen school districts in the towiL The farmers were asked to bring
to the meetings any records they had of their farm expenses and receipts.

At the meeting each farmer attempted to fill out a labour income blank

for Ids farm. Ninety-eight such records were started and generally comple-
ted at these meetings ; 63 other records were secured through farm calls.

The total number of records taken in Niagara county during the last

6 years was 626.

Since the farm management demonstration work started there have

been 4770 labour income records taken in 49 areas in New York State. The

tendency is now to reduce the number of areas and to increase the number
of records per area. In the northern part of Livingston County, 724 re-

cords were taken in the spring of 1919, and the same area was taken ten

years ago.
No data have been collected concerning the accounts kept by the

farmers
;
less than 10 per cent, of these farmers, probably, take an annual

inventory, but nearly 90 per cent, of them keep some records of their

expenses and receipts.

The county agents in New York State have asked for over 4000 inven-

tory books and as many more cash books during the last winter and spring.

These books simply furnish a place for taking an inventory and recording

receipts and expenses. Farm amounting is of little value without analysing
the farm business, therefore in this demonstration work analysing rather

than recording is insisted on.

112 - Income Tax and the Farm Management Demonstration Work in Iowa. —
Thompson, S. H., in Journal of Farm Economics, VoL I, No. 2, pp. 45-47. Lancaster, Pa.i

Sept., 19 19,

The Income Tax Act has stimulated thousands of farmers in the keeping
of farm records. While the Farm Management Demonstrators in Iowa
have been consistently urging the need of keeping records iu complying
with income tax requirements, they have recognised that the income-tax
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matter was not an end in itself but merely a method of approach in the

study of the farm as a business. Farm officers were deluged with appeals

for help ;
in too many cases, however, it was not possible to aid the men

asking for help in emplying with income tax requirements. Oi 76 Iowa

farm bureaus that have reported to date, all but three worked with the

income tax. The 73 who included the work on income tax and farm re-

cords as a project reached 8896 farms.

Forty four bureaus w^orked only with individuals, while twenty - nine

assisted both individual and groups. The bureaus that worked with indi-

viduals alone reached on the average 8g each, while those that worked with

groups reached one hundred and seventy each. More than 60 000 Iowa

farmers, on an average of six hundred per county^ filed returns this year. Con-

sidering the size of the work ahead of the farm bureau the advantage of the

group method of work becomes apparent. Meetings held in different parts

of the country attended by one hundred farmers would help in solving the

problem. These farmers, with the help of the Farm Management De-

monstrator, and of the county Agent could be assembled for income - tax

instruction and analyses of their farm business. The best time, for con-

ducting this work is between December i and March 15.

During the present fiscal year Iowa hopes to start a very thorough
farm management campaign. As a prelude it is planned to hold a series

of district conferences of country agents where plans for countj^ projects

will be fully discussed. It is recognised that varying conditions in the coun-

ties will prevent the use of a uniform project. It is contemplated that each

county will be given from two to five days of a farm management demonstra-

tor's time for further assistance of the agents through local meetings.

The agent will then personally, or through local demonstrators, ex-

tend the work until every township has been given an opportunity^ to

receive instruction on labour income records, cost accounts and in-

come tax.

113 - Capital Required and Profit to be made on a Farm in West Africa. — dumont,

p., in La Vie a>j,ricole et rurale (from a paper by M. Fallon on Agriculture in the Bel-

gian Congo), Year IX, No. 9, pp. 159-162. Paris, ist March i, 1919.

Owing to the rush to colonial agriculture, which will doubtless be made
after peace is signed, the author extracts from a paper by M. Fallon (pu-

blished by the Minister for the Belgian Colonies) some advice which may
serve as a guide to intending colonists of West Africa.

T^o questions interest them specially :
—

(i) What capital is required for starting a paying farm ?

(2) What profit may be expected from rational cultivation ?

I. Initial capital required for equipping a farm in West Africa.

The capital required for the equipment of a farm obvioush^ varies ac-

cording to the conditions of the locality in which it is situated. The follow-

ing figures are average ones and are only given as an example :
—

'

[I1S-1I3]



RURAL ECONOMICS III

(A) Market garden farm of 20 hectares on the outskirts oj Elizahethville.

Fr.

25 labourers for 6 months at iS fr. per month 2 700

Tools : shovels, spades, wheelbarrows, rakes, hoes, watering cans 50c

2000 kg of potatoes at o. 80 fr. ker kg. , i 600

Purchase of garden seeds, maize, groundnuts, sorghum and beans 200

200 fruit trees at 3. 50 fr. each 700

50 chickens at 10 fr. each 500

20 rabbits at 6 fr. each 120

25 goats, at 25 fr. each 625

Poultry food: 6 sacl>s of sorghtmi at 30 tr. each 180

Colonists' food for 6 months i 200

Unforeseen expenses, such as loss of animals, purchase of various things . . . 500

Total Fr. . . . 8 825

The cost of housing and tbe rent of the land are ecluded.

(B) Large farms worked ivith draught animals. Examples of farms of

100-200-500. ha worked in the Katanga district free frbm tsetse fly.
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Cost of different kinds of houses. — The cost is obviouslj^ very
variable according to the size of the building and also according to the mate-

rials used in its construction. If one is contented with local materials and
rammed earth to commence with, the cost for a single roomed house would,

be 500 to 1000 fr. and for a double roomed house 1200 to 1300 fr. A brick

house, 2 rooms, costs 4000 to 6000 fr. and with 3 rooms 10 000 to 15 000 fr.

An iron house with a floor area of 31 square m. and 2 rooms costs 3000
to 5000 fr. With 3 rooms and a floor area of 115 square m., the cost would

be 9000 to 12 000 fr.

Wages of native labour.— The supply generally exceeds the demand
and the tendency of wages to rise is due to dearer Hving. Agricultural la-

bourers get 10 to 20 fr. a month, more usually 12 to 15 fr. Carriers receive

0.50 fr. a day and take loads of 30 and" 35 kg. without difficulty.

In bush country, clearing takes, on the average, 100 days work and costs

40-70 fr. per ha. In forest clearing, felUng, stumping, chopping and burn-

ing wood may be taken at an average of 300 days work per ha. and the cost

at 140 to 180 fr. To that sum must be added 30 to 50 fr. for getting the land

in order, filling up depressions, levelling and extracting roots.

II. — Profits to be made by colonial cultivation. These profits

are obviously very variable according to the kind of crop and the year.

As an example the results obtained are here given :
—

(i) for a rubber

plantation ; (2) for a coftee plantation ; (3) for maize.

(i) Hevea plantation at Yangambi (Stanleyville) (high forest

country).

(A) Creation of the plantation.
P'r. per ha

Clearing, getting the land in order: 900 days at 0.65 fr. (i) 583

Levelling, holing : 330 days at 0.65 fr 193

Nurseries: 20 days at 0.65 fr. 13

Transplanting: 40 days at 0.63 fr 26

Total ... 819

(B) Maintenance of the plantation.

Weeding: 43 days at 0.63 fr 29.25

Taking away broken and diseased trees, replacing them : 12 da5'^s at 0.63 fr. 7.80

Treatment of diseased trees: 18 days at 0.63 fr. 11.70

Green manuring: 26 days at 0.65 fr 16.90

Upkeep of roads: 5 days at 0.65 fr 3.25

Total . . . 68.80
t

Yield :
— 200 to 300 kg. of dry rubber per ha. worth 5 to 6 fr. per kg.

(i) The high cost of clearing is due to the fact that, for Hevea, it is necessElty to stump

completely the land to be planted. {Author's note).
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(2) Coffee plantation at I^ula (Stanleyville).

(A) Creation of the plantation.
Fr.

Creation and upkeep of nurseries : 404 days at 0,52 fr. (i). . . . . 210.08

Clearing and getting the land in order: 5090 days at 0,52 fr. .... 2 646.80

Filling in, levelling, digging, extracting roots : 1 478 days at 0,52 fr. . 768.56

Staking, making and filling in holes: i 220 days at 0,52 fr.
'

637.40

Planting and shading: 235 days at 0,52 fr 122.20

Green manuring and draining: 355 days at 0,52 fr 184.60

Total Expenses- . . . 4 566.64

Kxpenses per ha.: —•

304.45fr. for an average yield of i 000 kg worth i 350 fr.

(B) Maintenance of the plantation (Account for a plantation of 106 ha.).

Fr.

Weeding, cutting green manure, upkeep of roads and drainage : 5 667

days at 0,65 fr. 2 946.84

Pruning coffee bushes, shade trees and terraces of Leucaena glauca : i 007

days at 0,52 fr. 523.64

Diseases and pests of coffee bushes : 326 days at 0,52 fr 169.52

Total Expenses . . . 3 640.00

Expenses per ha. : 35 fr.

(C) Picking and preparation of coffee berrip:s.

Fr.

Picking 315 251 kg. of berries. 2 613.91

Sorting i 806.79

Pulping, fermenting, washing, drying, husking and manipulating the cof-

fee, water supply for machinery, wood cutting 2 343.50

Total Expenses ... 6 764.30

The yield for 191 6 being 60 000 kg. of prepared coffee, the cost of picking and preparation

is about 0,11 fr. per kg. of coffee.

(3) Maize
.
CULTIVATION at Katanga.

(A) Preliminary work effected by steam engines.

The use of steam ploughs cost daily :
—

Fr.

2 mechanics 50

Oil for cvUnders, 15 Utres
)
i c5

Oil for joints, 17 litres .
\

'

8 labourers 12

Amortisation 63.33

Total Expenses ... 181.33

(i) This includes all expenses except the salaries of the European staff. {Author's note).

[in]
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In virgin soil 1.5 ha per day is ploughed. Inland previously cultivated, free from ant

hills and marsh as much as 4 ha. a day may be ploughed. 4 ha. can be harrowed per day.

Ploughing and harrowing i ha. in virgin soil costs 165.40 fr.; ploughing and harrowing i ha.

in cultivated land costs 80.75 fr.

(B) Preliminary work effected by draught animals.

6 oxen at 250 fr. After 3 months the animals are sold at half price, say a loss of 750 fr.

Fr.

160
1 driver at 100 fr. a month.

/

2 labourers at 30 fr. a month. ^

Area ploughed jn a week :
—- z ha.

Area harrowed in a week :
—

3 ha.

750
In I month 9 ha; which makes - +160 = 410 fr. Saj' 29.28 fr. per ha. Total :

—
45.50 fr. + 29.28 fr. = 74.78 fr.

This figure should be increased by the ajnortisation of plant estimated at Soo fr. ; period

4 years ;
annua! working season 6 months

;
this makes 12.50 fr. per month and o fr. 54 per ha.

One ha. ploughed and harrowed with oxen costs 75.32 fr. We have just seen that i ha.

worked by mechanical means costs 165.40 fr. or 80 75 fr. according to the state of the soil.

Supplementary expenses for the cultivation of maize.

Fr. per ha

Seed 7.50

Sowing, weeding, earthing up, harvesting 66.4)0

Sacks for 1.500kg. at 1.60 fr. each. 24.00

Amortisation 2.00

Renting value of land cleared and ploughed by the Agricultural Depart-
ment at 300 fr. per ha. at 5 % 15.00

(If the colonist does the clearing at his own expense this amount is cer-

tainly not exaggerated).

Cost of earring the crop for a farmer near a town at 10 fr. a ton (crop of

I 500 kg. per ha.) 15.00

Total Expenses 129.50

Recapitulation. — One ha. of maize, ploughed and harrowed with mechanical means,
will cost 210.25 fr. without taking into account the transport of the material (in virgin soil

294.90 fr.); I ha. of maize ploughed and harrowed with oxen will cost 204.82 fr..

Maize sells on the spot, at Katanga, at 250 to 300 fr. per ton.

It can be seen from these few examples what profit can be made from
a colonial farm cultivated rationally.

114
- Correlations in the Cost of Milk Production, in the United States. — Hopkins,
J. A., junior, inDairy Science, Vol. II, No. 2, pp. 63-98, and No. 3, pp. 208-255. Balti-

more, March and May, 191 9.

An attempt t3 discover some of the correlations existing among
the different economic factors in the dairy industry and especially to

bring to light the effects of these factors on the production and cost of

production of milk. It is based on statistics established and used for the
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investigation of the relations between the size of a dairy and economy
in milk production (1).

All data are for the year IQ16
;
the interest on capital is calculated

^'^ 5 % '' depreciation and insurance are estimated at 20 % for cows and
at 12 % for bulls ; manure is assigned an arbitrar}^ value of i dollar per ton.

Correlations between labour and other factors in .aiilk pro-

duction. — The 87 dairies of Delaware and Pennsylvania concerned in

the statistics were divided, for the purpose of the investigation, into 16 clas-

ses, not only according to the number of cows per dairy but also according
to the number of hours of labour eniplo5^ed in them during the year and

according to the importance of the product which they sold, namely :
—

(A) Dairies producing market milk :
—

{0) employing annually less

than 140 hours of labour per cow :
—

(i) dairies with less than 20 cows
;

(2) with 20 to 39 cows
; (3) with 40 cows or more

; (b) employing annually
from 140 to 200 hours of labour per cow :

—
(4) with less than 20 cows

(5) with 20 to 39 cows
; ((>)

with 40 cows or more
; (c) employing annually

more than 200 hours of labour per cow ; (7) with less than 20 cows
; (8) with

20 to 39 cows ; (9) with 40 cows or more.

(B) Dairies producing butter (all except 2 with less than 20 cows) :
—

(10) employing annually less than 140 hours of labour per cow; (11) from

140 to 200 hours; (12) more than 200 hours.

(C) Dairies producing milk of superior quahty and milk for children

(all with more than 20 cows) :
—

(13) employing annually less than 140 hours
of labour per cow

; (14) from 140 to 200 hours
; (15) more than 200 hours.

(D) Dairies producing
"

certified milk
"

of guaranteed purity ;
all

with 80 cows or more and employing annually more than 200 hours of

labour per cow.

For this investigation and for these which followed, statistical abstracts

for each class are given in tabular statements, are represented in diagrams
and are discussed ; a summary is given of the conclusions established

It cannot be said that the labour used in the dairies where less than

140 hours of labour per cow was employed annually w^as positively insuf-

ficient, f(5r in several cases, with good organisation, satisfactory results

were obtained even with much less labour. It should not be forgotten that

the following conclusions only apply to the averages of the dairies includ-

ed in this study.

(i) Up to an average of 168 houis of labour per year per cow, the re-

venue of the dairy increased with an increased number of hours of labour ;

in other words, up to that limit, each unit of labour applied gave an increase

in production higher than that given by the preceeding unit.

(2) After the above-mentioned average, the advantage decreased.

{3) Dairies in which from 140 to 200 hours of labour per year per cow
was employed have a larger capital per cow in buildings and equipment
compared with dairies in which less than 140 hours or more than 200 hours
of labour is employed.

(I) See R., April, 1919, No. 513. {Ed.)
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(4) Dairies employing the most labour pay a higher price for it.

(5) On an average, the cost of milk production per quart is lower

in dairies employing annually from 140 to 200 hours of labour per cow

than in those employing either more or less.

(6) Dairies employing larger amounts of labour per cow had more

vigorous calves dropped and a greater production of mamire.

(7) Where more labour was employed, the other expenses increased

in proportion, but not so rapidty, as that of labour.

Correlations between the amount of concentrates given and

OTHER factors. — The 87 dairies in which these investigations were made
were divided, for the purposes of this inquiry, into 3 groups according as

each cow was given annually :— (.4) less than 2000 lbs of concentrates ;

(B) from 2000 to 2999 lb ; (C) 3000 lbs or more.

Each of these groups was subdivided into 3 according as the dairy

contained :•
— Fewer than 20 cows ;

20 to 39 cows ; 40 or more.

The results are summarised as follows :
—

The value of the cows rose with the increase in the consumption
of concentrates. Tliis was partly due to the better condition of the cows

resulting from more intensive feeding and partly to a difference in their

productive capacity.

(2) With the increase in the quantity of grain per cow there was

also a slight increase in the quantity of silage consumed.

(3) The quantity of forage consumed decreased as the consumption
of concentrates increased.

In the smaller dairies this was partly due to more intelligent use of

roughage in those using a larger quantity of concentrates.

(4) vSlightly more labour was employed in dairies in which large quan-
tities of grain were given.

(5) The production per cow increased as more concentrates were con-

sumed, but :

(6) There is an inverse correlation between the quantit}' of concentrates

fed and the production of milk per unit of weight of grain. Large dairies

can produce more milk per unit of weight of grain than the small dairies

when only a small quantit}^ of grain is used, but, when a larger quantity
is used, this advantage is lost.

(7) The cost of milk per unit of volume tends to increase slightly

with an increase in the consumption of concentrates.

Correlations between the proportion of concentrates pur-

chased and the cost of milk production. — The dairies for which

statistics were collected were divided into 3 groups according as the per-

centage of concentrates purchased relatively to the total concentrates

fed was :— less than 50 ;
from 50 to 79 ;

from 80 to 100
;
each of these

groups was subdivided into 3 classes according as the dairy contained :
—

fewer than 20 cows ; 20 to 39 cows
; 40 cows or more.

The results were as follows :—
(i) It was noticed that the greater the incentive to saving and eco-

nomy in expenditure, the smaller the proportion of concentrates purchased.
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Thus the tenant farmers, who may be assumed to have a greater incentive

to save, purchased a smaller proportion of concentrates than the owners.

Similarly, the owners of small dairies, whose economic conditions may
be assumed to be inferior to those of the owners of large dairies, mostly

belong to the groups buying less than 80 % of the grain consumed. The

middle group of dairies are found for the most part in the group buying
the most grain.

(2) In the classes purchasing from 50 to 79 % of the grain used, a

much larger amount of food, both forage and grain, w%as fed than in the

classes which bought less than 50 %. This may be attributed, as noted

above, to a greater liberality in expenditure on the part of the farmers.

But the dairies which purchased the largest proportion of grain, use less

food than any of the other classes. This may be attributed to the better

quality of the food used and to the more efficient use made of it.

(3) The middle group of dairies employ the smallest amount of labour.

(4) Production, cost, and profit or loss per unit of volume of milk

are influenced by the 3 factors noted above. But the reciprocal effects

among these factors and others are such as to make it impossible to state

that production, cost, and profit or loss per unit of volume of milk are

influenced by the proportion of food purchased relatively to that grown
on the farm.

Correlations between the amount of forage fed and the other
FACTORS IN MILK PRODUCTION. — The dairies included in the statistics

were divided for the purposes of this enquiry into 3 groups according as

each cow received annually less than :
—

1.5 tons of forage; from 1.5 to

1.9 tons ; 2 tons or more
;

each of these groups was subdivided into

3 classes, as in the previous cases, according to the number of cows per

dairy.

Many small dairies use large amounts per cow of cheap roughage of

low nutritive value while the larger dairies use forage of better quality.

This makes a comparison between amounts of forage alone erroneous,

but the following conclusions may be taken as sufficiently safe :
—

(i) In dairies which make an efficient use of forage there is a ten-

dency for the value of the cows to be higher.

(2) Generally more grain is used in dairies where a greater amount
of forage is used.

(3) An increase in the amount of forage is generally accompanied
by an increase in the amount of labour.

(4) The yield per cow tends to increase, but not proportionally,
with an increase in the amount of forage fed, and at the same time, up
to a certain point, the cost of production per unit of volume of milk pro-

bably decreases and the profit per unit of volume increases if the increase

in the amount of forage is not accompanied by a corresponding or greater
increase in one of the other factors of expenditure.

Correlations between siiage and other factors. — For this en-

quiry the dairies were divided into 3 groups according :
— as they consumed

no silage ; as they consumed less than 6 tons per cow annually ;
as they
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consumed 6 tons or more ; each of these groups was subdivided into 3 classes

as in previous cases. The following facts were noted :—
(i) Silage is not generally used in small dairies or on tenant, farms.

(2) A greater amount of silage is used in dairies containing cows

of high value.

(3) The use of silage instead of pasturage increases the cost of milk

production.

(4) The total amount of forage at first is reduced, then increased

as at first little, then much, silage is fed.

(5) Increase in the amount of silage fed is accompanied by an in-

crease in the amount of grain consumed and in the amount of labour

(6) Production is increased by the use of silage, but the cost of

production per unit of volume of milk is also increased, partly or wholly,

by the effect of using more grain and labour and less pasturage.
Correlations between the value c-f the cows and other fact-

ors. — The dairies were divided into 3 groups according as the average
value per cow was under $75, $75 to $90, or over $90 ; each of these

groups was subdivided into 3 classes according to the number of cows,
as in previous cases. It was noted that :

—
li) The value attributed to the cows by their owners and at which

they found bu3'ers, supplies a sufficiently accurate index of their product-
ive capacitj' if a large number of dairies are considered. In individual

cases an accurate appraisal was not always obtained, but variations from

the normal tend generally to neutralise each other.

(2) Investment in buildings and equipment showed no correlation

to the value of the cows.

(3) The more valuable cows receive more silage and are pastured
less than less valuable cows.

(4) These is a general tendency to feed less forage and a well de-

fined tendency' to feed more grain to the more valuable cows, which shows
the capacity of the more valuable cows to consume greater quantities
of food, especially grain.

(5) More labour is devoted to the more valuable cows.

(6) The cost of production per unit of volume of milk showed con-

flicting variations, wliich proves that other factors besides the natural

productivity of the cow influence the cost.

(7) Except in the case of dairies producing milk of superior quality,
the owners of the more ^'aluable cows accept lower prices for their pro-
ducts than those obtained by owners of cows of medium value.

(8) The less satisfactory^ marketing methods of owners of more
valuable cows were more than compensated by the greater productivity
of those cows, with the result that the profit per unit of volume of milk

was liigher.

Correlations between tenantry and other factors. — The

principal difference between dairies worked by their owners and those

worked by tenants lies in the tendency to greater saving and in less li-

berality in expenditure on the part of tenants.
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The owner has also a tendency to spend less on dairies which he lets

out, so that the cows often suffer from the; excessive thrift of the owner
and of the tenant.

Production, its cost, and profit per unit of volume of milk are

generally in favour of dairies operated by their owner but the differences

are slight and inindividual cases may be nil.

Production. — For this enquiry the dairies were divided into 3 groups
according as the annual production per cow was less than 2 200 quarts,
from 2 200 to 2 800 quarts, or more than 2 800 quarts : each of these groups
was subdivided into 3 classes according to the number of cows per dairy
in the usual manner. It was noted as follows :

—
(i) The general increase in production from one group to another

was accompanied and caused b\^ a simultaneous and proportional increase

in the use of each of the principal factors of production.

(2) While an increase in the use of any one isolated factor may
give rise to a very slight increase in production, if all the factors increase

simultaneou.sly and proportionally the production may respond propor-
tionally. >

(3) An increase in production does not necessarily imply a greater
cost for each new increment, and it may even be accompanied by a de-

crease in the cost.

Cost of troduction. — For this enquiry the dairies were divided
into 3 groups according as the net cost of milk was less than $0,050 per-

quart, from $0,050 to $0,064 Pe^ quart, or $0,065 or more per quart ;

each of these groups was subdivided into 3 classes according to the number
of cows per dairy in the usual manner. The results are summarised a-s

follows :
—

The "
cost of production per unit of volume ", like

"
produc-

tion ", is not a simple factor like the factors
"
amount of labour ", "si-

lage ",
"
grain

"
etc., but is a complex of all the factors in the cost of

production. If a product of uniform grade and quality is considered, the
cost of production per unit of volume is the most satisfactory measure
of efficiency of production. .Since the best system of management and

feeding differs according to various conditions, it is to be expected that

only those factors which vary slightly in dift'erent systems of management
of cows should show well defined correlations with the cost of production
per quart of milk and that the other factors should be more or less dis-

torted by contrary factors. It may, however, be said that :
—

(i) The cost of production per quart of milk is lower in dairies com-

posed of valuable and highly productive cows than is those composed
of cheap and poorly productive cows.

(2) The replacing of pasturage by silage is accompanied by an in-

crease in the cost of production.

(3) The dairies wliich produce the cheapest milk are enabled, by
good management, to use less labour than dairies wh^ch produce milk
at a higher cost.

[•4]
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(4) Factors which lessen the cost of production by efficiency of system
and management also give a higher production. ;

(5) Dairies which suffer the heaviest losses on their products succeed

in partially reducing this loss by finding buyers who pay the highest prices

for the products in question. But this increase in price is insuliicient

to eliminate the increase in the cost of production and those which produce
milk at the highest cost suffer the heaviest losses per quart.

Contusions. — (i) Units of labour are most productive about the

upper limit of the medium class for the amount of labour employed.

(2) There is an inverse correlation between the quantity of grain

consumed per cow and the production per unit of grain. ;

(3) The proportion of food' bought does not necessaril5^ influence,

the cost of production.

(4) When forage is used efticiently, production may be increased;

and its cost decreased by using large amounts of forage of good quality.
\

{5) The use of large amounts of silage increases production, but
is|

accompanied by an increased cost of production per unit of volume
ofj

milk, caused more or less bj'^ the simultaneous increase in the use of grain'

and labour and by the substitution of silage for pasturage.

(6) The price at which cows are sold provides a sufficiently satis-i

factory measure of their productive capacity.

(7) Tenantry has not much effect on the dairy business, except the

tendency to give the cows too little care and to spend too little to bring

them to the point of maximum eftlciency.

(8) An increase in production does not necessarily imply a greater

cost per unit of product, and an increase obtained by a proportional in-

crease in the use of all factors may also have the results of reducing the cost.

(9) Low cost of production wliich accompanies increased profit

depends chiefly on the ability of the dairyman to use the different factors

of production in the most favourable proportions in the particular circum-

stances in which he is situated.

115
- The Cost of Milk Production Computed on the Year Basis.— Pearson, f. a., in Il-

linois Agricultural Experiment Station Bulletin 216, pp. 343-364- Urbana, 111., 1919.

These studies were undertaken to derive workable formulae that would

express the cost of producing fluid milk (for the Chicago market) in terms

of amounts of feed and labour used, and not of the monetary value of the

expenses incurred.
^

A study of the herd cost is based upon the records during the fiscal

years 1914-15 and 1915-16 of 36 farms on which there were.873 milch cows,

225 calves (and heifers not in milk) and 35 bulls, and where 6511 lb. of

milk and 235 lb. of butter fat were sold per cow during the period. Pro-

duction in the 6 winter months was 56 % of the yearly total. The gross

cost of producing 100 lbs. of milk was found to average $2.25, the percent-

age of the several items being : Feed other than pasture 60.7 ; pasture

5.3 ;
man labour 17 ;

horse labour 3.4 ; interest on herd 4.9 ; building

charges 3.6; equipment 1.3, and miscellaneous 3.8. A managerial charge

[114-115]
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was not included. The cost other than for feed (excluding pasture) and

man labour totalled 50.16 cents, which almost exactly balanced the 49.69

cents credit from appreciation of stock, manure, hides, beef and other mis-

cellaneous returns. The production cost on these farms can thus be ex-

pressed in terms of feed ar^d labour. The amounts per 100 lb. of milk

were approximately 44 lb. of grain; 188 lbs. of silage and other succu-

lent feed; 50 lb. of hay; 39 lb. of other roughage and bedding; 2.42

hours of man labour. This is the formula for
"
year cost ".

To correct for seasonal variations in cost of production it is suggested

that the price of any month be that percentage of the year cost which re-

presents the average variation of that month from the average year price

during the period 1907-1916. A table showing these monthly percentages

is given. It is noted that only 61.8 % of the grain fed was purchased,

whereas in farms providing milk for New York City the purchased grain

was about 98 % of the total (A. L. Thompson, Cost of Producing Milk on

184 Farms in Delaware County, New York, in the New York Cornell Sta-

tion Bulletin 364, pp. 109-179. 1915).
In 16 of the above farms, embracing 428 cows, the records permitted

the separation of the cost of rearing young stock from the herd cost, the dif-

ference being the
"
cow cost ". The net cost of producing 100 lb. of milk

on this basis was S 1.70, which is 215.6 % of the cost of feed (excluding

pasture) and man labour. The amounts of feed and labour were approxi-

mately : Grain 35 lb. ; silage 140 lb. ; hay 36 lb. ; other roughage 29 lb.,

and man labour 2.36 hours. To find the year cost on this basis it is

necessary to increase the total of these items by 25.6 %. Corrections

for seasonal variation may be made as before.

A short discussion of some data from 680 dairy farms in Kane and Mc
Henry Counties in Illinois is given, mainly to show that the

"
farm cost ",

obtained by deducting from the total farm expenses the receipts derived

from all sources except the dairy, is a misleading meas'ure of milk production
costs.

AGRICULTURAIv INDUSTRIES

116 - Information Regarding the Choice of Apples intended for Making Cider. — See

No. 59 of this Review.

117 - Oil Content of Linseed grown in the United Kingdom in Relation to Origin.
— See

No. 48 of this Review.
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118 -The Copra Industry of the West Indies.— Meyers, L. M. B., in Weekly Bulletin, De-

partment of Trade and Commerce, Canada, Commercial Intelligence Branch, Vol. XXI
No. 814, pp. 478-481. Ottawa, Sept. 8, loio.

The copra industry in the West Indies might be said to be in its initial

stage, except perhaps in Jamaica, Trinidad, and British Guiana, but even
in those colonies it is capable of far greater development than it has hitherto

attained.

[115-118]
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During the war there was a great demand for copra, owing to the short-

age and increased demand for animal and vegetable fats, which gave the

industry a new impetus. Greater attention has therefore been given to it
;

in most of the coconut-growdng islands and the colony of British Guiana, !

and it is generally considered that the future .of the industry bids fair to

be promising.
In his annual report on the trade of Jamaica for 1917-18, the Acting

Colonial Secretary stated that the copra industry was extended during the

year and that drying plants are being erected in ever increasing numbers
in coconut districts. Allowing for nuts converted into copra, the exports
of coconuts amounted to 30 000 000 nuts, and but for the hurricane, a

remarkable progress of the industry would have been established. Large
numbers of young trees, he states, were then coming into bearing, and

with average good fortune, the exports of the industry should show a pro-

gressive increase for the next ten years.

Special mention of the industry was also made by the Colonial Secre-

tary of Trinidad and Tobago in his annual report on the trade of those co-

lonies for 1917. He states that the cocoanut industry has now quite re-

covered from the droughts which affected it in former years, and though
the number of nuts exported in 1917 was i 253 925 less than in 1916, this

was more than compensated for by an increase in the exports of copra, which

rose from 3 339 848 lb. in 1916 to 7 201 448 lb. in 1917 which, he states,

is equal to about 18 000 000 nuts.

In the annual report on the trade of British Guiana for 1918, the Comp-
troller of Customs also made special mention of the coconut industry as one

of the sources of increased revenue of the colony, and stated that, owing
to the increased demand for coconut oil and copra, there was a large in-

crease in the output, the increase in the latter being 109 798 lb. Two-thirds

of the total jdeld of copra for 1918 was exported to the United States, while

one-third went to the United Kingdom. The total output of coconut

oil in British Guiana in 1916 was 17948 gallons and the value $16523,
while in 1917 the total output was 26 674 gallons and the value $28 652.

It is estimated that Trinidad produced annually about 140000 gal-

lons of oil for the consumption of the local population. The export is

small. The amount of oil produced depends in great measure on the rela-

tive price of copra. When the export price of copra offers more profit than

its manufacture into oil, the owners naturally prefer to sell copra.
In addition to the export of copra in recent years, there is a very large

export of coconuts from the various colonies which gives a correspond-

ingly large margin for the further production of copra, should there be an

increase in the demand and in price.

The following comparisons showing the rise in price of copra in 1916-18

may be of interest. In 1916 the total output of copra in British Guiana

was 237 1041b. and the value §10 012, while in 1917 the total output was

168 764 lb. and the value $12 164. The total yield for the year 1918 was

278 532 lb. and this realized the sum of S20 801. These figures show that

the price of copra almost doubled in 1918 as compared with 1916.

I
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at high speed under a jet of water, cutting up the blocks or masses of ru

ber into small pieces.

(2) Soaking and 'softening.
— immersion of the cut up rubber :

-

(a) in cold water ; (b) in warm water for a length of time varying accordin

to the kind of rubber under treatment.

(3) Creping, washing.
— the pieces of rubber are crushed unde

a jet of water between two special cylinders of a rolling mill; the inipur
ties contained are thus mechanically carried off

; the operation is contii

ued until perfect purity is obtained and the crepe so formed has reaches

a suitable thickness determined by greater or less space between th

cylinders which are adjustable.

(4) Drying.
— the crepe obtained b}' creping is hung up in a speciallj

conditioned place ;
different methods for drying can be used, causing morl

or less rapid elimination of the moisture in the rubber
;
a preliminarj^ dryini

in the air before the rubber is placed in the drying chamber will reduc)

the moisture in it to a great extent.

Rubber resulting from this series of operations appears to be identica

with brown plantation crepe. The practice of creping can be regardec
in two different ways :

—
(i) The only object is to place on the market an African rubber ii

a pure form.

(2) In addition, the creation of "botanical standards" in Africar

rubbers is aimed at, e. g. I^andolphia type, Funtumia type, etc., each o.

these types being clearly characterised by its physical and chemica'

properties which indicate them more particularly as raw material suitable

for a given manufacture.

The author examines the possibilit}^ of creping from a commercial

standpoint, the conditions of installation* of a creping factory (in Africa,

or better still in Europe) , description of the working of the factor)^, labo-

ratory attached to the factory for scientific research.

In the 2nd part of his paper, the author indicates shortly what conclu-

sions, he has arrived at after a preliminary investigation carried out at

the laboratory of the Colonial Institute on rubbers which had reached

Marseilles
; but he could not determine a certain number of points except

during his mission in West Africa.

The 3rd part of the report is devoted to the enquiry which he made in

England before he embarked, from makers of rubber machinery and from

large manufacturers who have specialised in the purifying of crude rubbers

in that country.

120 - "Cay-Doc" Gum from Tonkin (Garcinia tonk/nensi's). —umM, f., in Bul-

letin de rOffice Colonial, Year XII, No, 138-139, p. 413-424. Paris-Melun, June -July, 1919.

A previous paper (i) was devoted to the oil of
"
Cay-Doc," or

"
Cay-

Gioc
"

\Garcinia tonkinensis Vesque), belonging to the Guttiferae of Ton-

kin, used by the Annamites for making soap and from which French indu-

(i) See R., Sept. 1917, No. 854 'Ed.

[119-130]
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istry might derive much profit. The "
Cay-Doc

"
not only provides, in

its seeds, a source of oil but it also yields a gum capable of industrial use.

At the request of M. Capus, Delegate for Indo-China at the Colonial

ill
!-Office, the Governor General of Indo-China sent a sample of the gum pro-

1 duced by Garvin i.i tonhinensis for examination by the '' Service des Produc-

tions coloniales,, of that Department. The Annamites consider that it

conduces to fruiting if notched incisions are made in the bark of the tree,

even on the lower part. From these notches the tree exudes fairly large
amounts of gum which is seldom collected for want of a definite use.

The "
Cay Doc

"
abounds in Tonkin in the Provinces of Phu-Tho, Tahi-

Ngunyen, Tuyen-Ouang, Yen-Bay, Hua-Binh, and these forests can supply

large quantities of the gum at a low price. The gum has the appearance of

a blackish mass, fairly hard, becoming soft between the fingers to which it

.jiisoon sticks. The surface is shining. Inside the specimen, agglomerations
?''ndof a stick}' substance, translucid and citron yellow in colour, are found.

The odour of the gum, scarcely noticeable in a block which has been exposed

i\i\to
the air, is stronger on a fresh section, and recalls that of oil of sweet al-

monds. At 60" C. the gum melts partially giving out a thick, dark brown
reddish liquid in which solid black matter is immersed. On cooling the li-

: quid portion congeals in a vitreous glaze, shining and brittle. The author

^ gives
a detailed account of the physical and chemical properties of the

licji gum of G. tonkinensis.

The gum, as received by the author, contained much vegetable impuri-

ni(j|ties,
with a blackish brown resin which is easily separated by taking ad-

vantage of its high degree of solubility in benzine or in acetone.

This resin exists in the crude gum in the proportion of 74.2 % ;
the

rciitrue gum forms 25.8

nc!

0/

Hydrolytic examination of the carbohydrates shows that the galact-

al»|anes
are almost the only ones which enter into the composition of the true

gum. These, galactanes are but slightly condensed and are broken down
by weak hydrolysis. The pentosans are represented in this gum by arabane,
but in a slight percentage ; a little preformed free glucose is found in it.

The gum of
"
Cay-Doc

"
has been considered of much interest to

manufacturers of products for dressing and printing textile fabrics ;
it

gives, not a solution, but rather a kind of mucilage, prepared by heating
under pressure, with or without the addition of hydrogen peroxide. Trials

are being made in finishing works. Trials of its use in the paper
making and cardboard industry will be made as soon as a large quan-
tity ordered from Indo-China arrives.

121 - Drying Fruit, Experiments in Indo-China. — mieville, r., in Bulletin as.ncoie

de rinstitut Scientifique de Saigon, Year I, No. 8, pp. 233-238, Saigon, Aug., 1919.

Drying is the most economical method of preserving fruit, because it

requires neither receptacles nor special liquids.
The author describes the experiments in drying fruit which he carried

out in Indo-China
;
the drying was done by the sun alone, by combined

action of the heat of the sun and artificial heat, and by the action of arti-

ficial heat alone.

[120-181]
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He thinks that it is possible to increase the orchards of fruit trees with-

out any fear of over production of fresh fruit, for dried fruit would easily'

find a market. The benefits, from domestic economy and commercial

standpoints, which can be derived from the dried fruit industry in temper-.!

ate countries and tropical colonies are undeniable. The author has the

firm belief that in the near future Indo-China will take a conspicuous place
in this industry.

<

122 - Antiseptic Action of Spices in Preserved Foods. — lahache, jean, in L'Industrie'

fratifaise de la Conserve, Year V, No. 29, pp. 211 -2 14. Paris, Aug. 191 9.
|

The author gives an account of investigations on the antiseptic action i

of spices in preserved foods. All this subject is, so to speak, in its infancy, and i

will be continued. But already attention should be drawn to the preli- ,

minary results obtained, which establish absolutely the antiseptic action
'

of certain spices. The spices most generally used are black pepper, Cayenne :

pepper, ginger, mustard, cinnamon and cloves. The first three, in the ex- .

periments, only prevented fermentation and putrefaction for a very short

time. But mustard, cinnamon and cloves (whose antiseptic principles are

their essential oils) are much more effective. They are powerful antisep- 1

tics, even in the small quantities, in which they are used in food industries.

Anj'how, these spices have an antiseptic action decidedly greater than that
;

of the usual chemical antiseptics of which, moreover, the use is expressly

prohibited by French law, w^hile that of spices is legally permissible and is

in no way contrary to hygiene.
""

123
- New Constant for the Investigation of Partial Skimming of Milk. — i^edent.

Rene, in Annales des Falsifications et des Fraudes, Year XII, No. 129-130, pp. 219-225'

Pari?, July-Aug., 191 9.

Communication to the "Society of French Chemical Experts".
As the fat content of milk varies between wide Hmits (2

-
3

- 6 %),
adulteration b}^ partial skimming is sometimes difficult to prove.

In 1914, M. Vandam (Director of the Central Laboratory for the Pre-

vention of Fraud, at Brussels) gave the results of the research which he

had made with the object of establishing a constant enabling partial skimm-

ing to be proved, by taking as basis the proportion between the casein (c)

and the fat {s:) (i).

According to this investigator this proportion varies :
—

from 0.53 to 0.72 for milk with over 40 % of fat

from 0.56 to 0.85 for milk with from 3 to 4 % of fat

from 0.67 to 0.98 for milk with from 2 to 3 % of fat

these figures having been establi^^hed after examination of 144 samples of

pure milk.

Skinamed milk show^s a proportion
-

greater than unity.

The great importance of this new constant in the investigation of par-

tial skimming of milk, has led the author to undertake trials on pure milk

of knowm origin.

(i) See Annales des Falsification et des Fraudes, April, 1914. {Ed.)

[I8.I2S1]
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The skimming, although it only lowers the fat content and only modifies

very slightly the percentage of the other elements, seems to increase sHghtly
Cornalba's figure. The author thought that it might perhaps be possible

to restrict the hmits established by M. Vandam for the proportion — by

introducing into this latter Cornalba's factor.

By establishing the proportion or which he calls — , the^ ^ ^
eg Vandam V

author has noted that the figures obtained fluctuate between very narrow
limits. He gives in tabular form the figures which he obtained in the course

of hi., experiments, and which led him to the following conclusions :
—

C
Milk with high fat content, lightly skimmed, shows a — not denoting

ctioi

ees-

ih

this skimming but nevertheless possessing a reasonable food value.
c

The proportion
— would give, on the contrary, good results for the in-

vestigation of skimming in ordinary milk with low fat content. This kind
of milk puzzles the chemist who has to deduce conclusions. As for

the proportion it was, in certain cases, greater than unity.

124
- The Comparative Value of Quantitative and Qualitative Bacteriological Me-
thods of Testing Milk ; the Methylene Blue Reduction Test. — Hastings, e. g.,

(Bacteriological Eaboratory, University of Wisconsin, Madison), in Journal of Dairy
Science, Vol. II, No. 4, pp. 293-311. Baltimore, July 191 9.

The value of bacteriological analyses in the dairy industry has been
estabhshed beyond all question. In all routine examinations the disease-pro-

ducing organisms may be omitted from consideration and attention need
be directed only to those saprophytic organisms which grow in the milk
and change its composition. Four methods for the determination of the
number of bacteria present in milk have been used to a greater or less

extent :
—

(i) Plate culture.; (2) direct microscopic count.; (3) Frost's me-
thod, called the

"
little plate

"
method, which is a combination of the two

former; (4) The methylene blue reduction method, based on the fact that
the colour imparted to milk by the addition of a small quantity of methylene
blue disappears more or less quickly according as the bacterial content of

the sample is low or high. This last method has the advantage of being
the quickest, the easiest and the simplest of all, but it remained to be proved
whether it h d th same accuracy.

The author has tried to solve this question by carrying out a series of

tests, the results of which enable him to conclude that, both for raw and pa-
steurised milk, the methylene blue reduction test gives just as accurate
esults as any of the other testing methods.

t25
- Buttermilk Cheese. — Rudnick, a. W., in journal of Dairy Science, Vol. II, No. i, .

pp. 41-45, I fig. Baltimore, Jan., 191 9.

Work done at the Iowa Agricultural Station, United States.

The author has ascertained that a cheese of satisfactory quality can
be made from buttermilk derived from butter-making with pasteurised.

[IS3-IIS5]
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cream, by running the buttermilk through one of the centrifugal machines'

now on the market for extracting the curd from skim milk in the manufac-
'

cure of
'"

cottage-cheese
"

(i).

The machine consists of a hollow cylinder open at the top except for

a rim i/8 of the diameter of the cyhnder ;
the cylinder is supported by

a spindle and enclosed in an iron frame. The curd lodges under the rim.,

The casein content of the buttermilk depends on the acidity, tempera-;
ture to which it is heated and the time during which it is held at that

temperature. When pasteurised buttermilk containing 2.69 % of caseim
was held at 170° F. for one hour, the whej'' contained 0.266 % of casein!

When the buttermilk was held for one hour at 140° F. the whey contained;

0.319 % of casein and when the buttermilk was heated to 170° F, but notj
held at that temperature, the whey contained 0.397 % of casein. The!

curd had more grain when the buttermilk was held for one hour at 140^ F.

Buttermilk cheese made by the centrifugal process has not the disa-

greeable flavours which such cheese has when made in the ordinary way
by neutraUzation with caustic soda and re-acidifying with hydrochloric
acid.

The centrifugal process leaves only 0.15 % of casein in the whey if

buttermilk from pasteurised sweet cream is used. This buttermilk, held

at a temperature of 95°
—

1x5° F for an hour after the acidity had reached

0.065 %' produced a cheese equal, in flavour and texture, to cottage-cheese.

126 - The Chemical Investigation of Spoiled Meat. — i. Falk, k. g., baumann, e. j.,

and.McGuiRE, G., in The Journal of Biological Chemistry, Vol. XXXVII, No. 4, pp. 525-

546, 9 fig. Baltimore, Apr., 1919.
— II. Falk, K. G., and McGuire, G., Ammonia Test

for Meat Spoilage, Ibid., pp. 547-550.

I. — Most of the investigation described by the authors were made
with meat or meat broth inoculated with micro-organisms isolated fromi

meat and thought to be responsible for actual cases of poisoning. The

general method employed was to study the chemical changes caused by
the micro-organism under investigation in the following components ;

Total nitrogen ; non-protein nitrogen ; ammonical nitrogen ; nitrogen
in the form of creatins ; nitrogen in the form of purin. Most of the

micro-organisms belonged to the colon-tj^phoid group ;
for comparison,

the authors used Streptococcus hr^'vis and the spore-forming Bacillus snhtilis.

The results given in tubular form show some marked differences as

well as similarities in the action of different groups of micro-organisms,
which indicates that the bacteria exert certain selective actions on defined

substances or groups of substances. The increase in the ammonia content

was a constant factor the significance of which is discussed in the following

paper.
II. — The marked increase of ammonia content in meat decomposing

f

(i)
"
Cottage-cheese

"
or

"
Pot-cheese ", names under which fresh curd, generally mixed

with milk or cream, is known in the United States. — Cf. Standard Dictionary of the Enslish

Language, Vol. II, p. 324. New Yoik Funk & Wagnai.ls C, 1910. (Ed.)

[185-126]
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at ordinary temperatures pointed to the possibility of iising that factor

as a chemical test in investigating meat spoilage. The determinations of

ammonia were made according to the aeration method and according to

Foi.iN and Bell's method (i) on samples of beef undergoing decomposi-
tion at room temperature or at a low temperature.

At ordinary temperatures bacterial growth was rapid, especially at

the higher temperatures, and the meat soon became unfit for use, ii; some
cases after 24 hours. At low temperatures, there was a considerable

growth of mould and little bacterial growth, but after cutting off the thin

superficial layer infested by the mould, the meat was still usable after stand-

ing for 3 or 4 weeks at a temperature varying between 0° and 5" C. and for

much longer at still lower temperatures.
The ammonia content of the two forms of spoiled meat was very dif-

ferent. The fresh meat (beef within 24 hours of slaughter and refrigera-

tion), contained between 0.03 and o.io mgm. of ammoniacal nitrogen per

gramme of meat. The meat decomjjosed at ordinary temperatures (15-

250 C.) became unsuitable for food when the ammoniacal nitrogen content

reached 0.3 to 0,4 mgm. per gramme of meat. At low temperatures the am-
monia content was much higher before the meat became unsuitable as

food ;
it varied between i and 3 mgm. per gramme.

The authors refer to the works of Hoagland and his collabora^ors

(R. Hoagland, C. N. McBryde and W. C. Towick, United States Depart-
ment of Agncidture, Bulletin No. 433, 1917) who considered that the in-

crease in amino-nitrogen was the best way of measuring the extent of au-

tolysis in meat in cold storage, and remarked that at ordinary tempera-
tures the growth of bacteria is relatively rapid and that the meat becomes
unsuitable for food even with a low ammonia content. At low temperatu-
res bacterial growth is slow, but autolysis proceeds in such a way that the

products of decomposition such as ammonia and the compounds rich in ami-

no-nitrogen increase greatly without the formation of those products, whose
odour, appearance and flavour, render the food unsuitable for use. If the

meat is kept cold first, autolysis proceeding, and is then brought to an or-

dinary temperature, decomposition would be much more rapid, because

simpler products are formed by autolysis* which would serve as nutri-

ment for bacteria and would greatly increase their growth. This is per-

haps, in addition to the physical effects of the rupture of cell walls by freez-

ing, a reason for the more rapid decomposition of meat which has been for

some tim.e in cold storage.

(i) O. FoLiN andR. D. Bell, Journal of Biological Chemistry, Vol. XXIX, p. 329, 1917.

The ammoiiia is extracted from a solution by means of permutit (zeolite composed of silicate

of alimiina), specially prepared. The ammonia is then set free by a tixed alkali and deter-

mined by Nessler's process. The method eliminates the possibDity of decomposition (by
the alkalis) of the protein or any other matter present, and its results indicate better the quan-

tity of ammonia or ammonium salt present in the meat. {Author's note).
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127 -
Tripoli Wools and Means of Improving Them. — casei.i.j, a., in Boiiettinodeirfn-

dustria laniera, Year XXXIII, No. 8, pp. 158-161, Biella, Aug. 31, 1919.

Given its natural conditions, Tripoli is much more suited to the breed-

ing of flocks than to agriculture, and, owing to the coarseness of its

fodder flora, especially that of sheep and goats. Before the war TripoH
exported anually about 100 000 sheep, especially to Alexandria (Egj^pt)
and only-a small number to Malta and Italy The total number of sheep
in Tripoli certainly exceeds one and a half million head. On an average
the flocks number 300 to 400 head.

Except the Sudanese sheep, bred in the Southern part of Tripoli, the
rest belong to the Syrian breed, Barbary variety, with fat tails, covered
with wool over the whole body, except part of the head, the legs, and the
front part of the tail. If these sheep were kept with care and protected
from skin diseases, they would give a very fine fleece, but the carelessness

with which they are kept often makes the wool coarse. The wool which
comes from the eastern part of Tripoli is more valued than that from
the western part. An animal in good condition of health and feeding

gives 3 to 4 kg. of wool
;
in exceptional conditions it may give 6 or more.

Shearing is done in an irrational manner, with imperfect instruments

(scissors), and without grading according to quaHty. Wool is sold in the
market at 80 fr. a quintal, if it is dirty, and 240 fr. a quintal, if it is

washed and of good quaHty. The loss of weight in washing thoroughly
varies from 55 to 56 %.

The examination of 8 samples of sheep's wool, from the districts of

Tarhuma and Cussabat, gave :
—

Ivcngth of staple 6 to g cm. : loss by
washing in water 43 to 55 % loss of wool washed in ether 8.7 to 11. 5 %.
The examination of 8 samples of wool from Msellata gave

• — Weight of

fleece before washing 2.7 to 4.1 ; after washing in cold water 1,000 kg. to

1.80 kg. ;
loss in washing 1.6 to 2.5 kg. The fleece soils easily because it

is open and the strands are conical
;

it is chiefly particles of earth which
soil it.

Tripoli wool is generall)^ wanting in uniformity and is formed of

strands of variable thickness, not only one 'strand with another, but also

the same strand, which is sometimes thicker at the base, sometimes at

the extremity, or else shows strictures (corresponding to the dry season) ,

which makes it easily broken in weaving. As regards length Tripoli
wools can be classed among long or carding wools

; as regard fineness,

although there is room for improvement, they are not inferior to common
Tuscan wools and second-rate cross-bred wools from Buenos Aires.

The examination of 15 samples, made at the technological laboratory
of the Italian Colonial Agricultural Institute at Florence, has given the

following average results :
— Wool from- the 'shoulder :

— relative length
of staple 13.3 cm. ; full length :

— minimum 18.3 cm; average 20.4 cm;
maximum 22. 1 cm.

; diameter minimum 32.15 cm.; average 45.15 cm.;
maximum 63.74 cm.; stretching in mm per 100 mm :

— minimum 21.76 :

average 36.17 ;
maximum 45.81; weight in gm. supported to breaking point:— minimum 8.3; average 15.4 ;

maximum 30.6
— Wool from the hindquarters:

[in]
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•— relative length of staple 15.6 cm. — full length :
— minimum 15. 6;

average 19.3 ;
maximum 21.4

— diameter; — minimum 35.09 cm.; average

45,27 ;
maximum 63.44 ^^'' — stretching in mm per 100 mm :

— minimum

22.93 ; average 35.33 ;
maximum 47.97

—
weight in gm. supported to the

breaking point :
— minimum 7.7 ; average 15.9 ; maximum 27.1.

As it has been seen, elongation is very marked (about 35 %), and even

excessive for good weaving wool. The fleeces are often curly, but less

than those of Merinos. When Tripoli wools are dry they do not absorb

or hold a great quantity of water ;
on an average 10 to 15 %. In terms

-of comparison for Tripoh wools, the following data may be used (average
of 8 samples), relating respectively to wools of the ist and 2nd shearing
of the cross-bred race Vissano-Maremmana X Bergamasca, which is consi-

dered a good breed for wool :
— Full length 119.7mm. and 82.6mm.

;
dia-

meter 35.3[A and 32.yyL ; breaking strain 8.i25gm. and 9.6iigm.
— stret-

ching 25.62 and 22.97 %.
For impro\nng the Barbery breed, crossing with European breeds

cannot be relied on, as is shown by experiments made in the Algerian

Sahel, and in certain regions of Tunis,, where the produce of crossing with

the Rambouillet-Merinos breed did not stand the indigenous method of

treatment, where that with the Soissons breeli degenerated rapidly,

and that with the Merinos of Crau gave inferior results to those of the.

local breed. Crossing with Sicihan or Sardinian sheep has been advised,

but they yield less, and give a coarser wool than the indigenous sheep ;
the

proof of this in that Barbery rams are imported into Sicily and Sardinia

to improve the breeds. It only remains, therefore, to have resort to selec-

tion, which must aim first at production of wool and meat, and afterwards

of milk. Useful technical improvements would be :
— the use of shea-

ring machines the washing of wool after shearing ; the grading in diffe-

rent classes of wool, which is at present sold by entire fleeces ; the

founding of central markets.

128 - Indo-Chinese Silks and Silk Goods at the Lyons Fair (France).
— Bulletin des

Soies et des Soieries, Year XEHI, no. 2210, pp. 2-3, Eyon, Oct. 4, 1919.

The " Economic Agency of Indo-China
"
has organised in its stalls

at the lyyon Fair a very complete exhibition of Indo-Chinese silks and

silkgoods. Regarding raw silk, Indo-China produces a raw-material which,
in the French market, could be used on equal terms with " Canton silk

"

and might even be superior to it.

Under the influence of the French Administration, helped by experts,

especially from I/yons, the natives gave up, by degrees, their crude pro-
cesses and adopted more improved methods, which enable them to pro-
duce raw silks, exportable waste and textiles, welcomed by the market
of I^yons.

The first changes, recommended by the Administration, regarding
the breeding of silk-worms, plantation of mulberries, spinning, prepara-
tion of by-products,- and weaving, have been adapted to local means and

possibilities.

[isT-ias]
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An entire series of samples and models of apparatus furnish a rea-

listic demonstration of the continued effrorts which have led Tonkin and
Cambodia to take a place, which is still too modest, among the countries

producing the silk required by the I/yon factories (i).

Besides native made-fabrics for local use, and new materials (of the

tussore, shantung and pongee kind) for exportation, fabrics made and

imported from China into Indo-China may be mentioned. The latter

may be of interest to French manufacturers.

I^astly a superb collection of ." sampots ", dyed and woven entirely

by Cambodians, gave a very eastern appearance to this beautiful show.

AGRICULTURAL
PRODUCTS ;

PRESERVING,

PACKING,
TRANSPORT,
TRADE

129 -Practical Conclusions regarding the Sto age of Tobacco in Bales in Sumatra.—
Den Doop, J . E. A., in Mededeelingen van het Deli Proejstation te Medan-Sumaira,2nd Se-

ries,*;^No. Ill, pp. I -1 8. Medan, 191Q.

Tobacco from two different crops must never be put in the ferment-

ing shed at the same time.

In storing tobacco in bales two processes may be used :
—

(i) The tobacco is stored at a distance of i to 2 km. from inhabited

buildings, in a drying-room with a raised floor.

(2) The tobacco is stored in a building which can be disinfected,

wdth doors and windows covered with fine wire gauze.
Tobacco is never carried in bales from one storehouse to another unless

it has been ascertained that it is free from Lasioderma serricorne (2).

For 2 or 3 weeks all the tobacco in bales is checked by 2 expert women,
who search all day long for the adult the adult Lasioderma on the sur-

face of the bales.

Ever^^ month a repacking is done, the bales which are the most Hkely
to be moist being opened to see if the tobacco has been infested by the to-

bacco moth {Setomorpha margalaestriata) (2).

130 - Trial Shipment of Bulk Wheat from Vancouver via the Panama Canal to the

United Kingdom. — Birchard, F. J. and Alcock, a. W., in Department ofTrade and

Commerce, Canada (Dominion Grain Research Laboratory), Bulletin No. i, pp. 1-20,

Ottawa, 1918.

Since the opening of the Panama Canal the possibility of shipping
bulk wheat from Canada to Europe by this route has been discussed a great
deal. It was the opinion of many that the conditions to which the grain
would be subjected in the tropics would be found too severe for Canadian

grain, and that there would be a grave danger of cargoes arriving at their

destination in a heating condition. The Department of Trade and Commerce
therefore decided in 1917 wheu sending a trial shipment that the labora-

tory should make a thorough in^^estigation of the question.

{i)Seei?.,Junei9i8, No. 076; 7?., Nov. 1918, No. 1264; R., Oct.-Dec. igig.Np. 1212 {Ed.) ^

(2) See R., Dec. 1918, No. 1436, and R., Jan. 1919 No. 142 (Ed.).
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The authors describe in this bulletin the results of their investigations,

and give numerous explanatory tables and diagrams. The wheat for this

shipment was collected from various points in western Alberta, and was

subjected to the necessary analyses for grade, percentage of moisture and

weight. The SS. War Viceroy was loaded with 99.209 bushels of wheat
of 7 different types in such a way that each type which on analysis showed

given characteristics formed a layer of the cargo. The vessel was of steel

and had wooden flooring and sides in the holds. Without going into de-

tails about the method of loading and the arrangement of the cargo in

relation to the construction of the ship, the following are the main conclu-

sions arrived at by the Commission in charge of the investigation :
—

The chief result is that wheat may be carried from Canada to Europe
via the Panama Canal without damage, if the following precautions are

taken :

Only wheat which is quite sound in every way should be shipped by
this route ;

it should be carefully tested for moisture and any lots contain-

ing an excessive amount should not be loaded into the vessels. It has

not been possible to determine just how much the grain may safely carry,

but until some Hmit is definitely set, a moisture content of more than 14.5 %
should be regarded as dangerous.

The temperatures recorded by the thermometers against the false bulk-

heads near the engine room and stokehole are e\ddently too high for safety
and an unventilated air space of 9 to 12 inches cannot then be considered

sufficient protection. When it is necessary to stow grain close to the engine
room or stokehole, these spaces should be either ventilated or extended.

The records clearW show that it was only in these portions of the holds and
dose to the propeller shaft tunnel that dangerously high temperatures
occurred. The general conditions vary in the different types of ships, but

by taking sufficient precautions in the above mentioned respects there will

be httle difficulty in carrying wheat cargoes safely from Canada to Europe
via the Panama Canal.'i

131
- American Cotton Seed and Cottonseed Products. — Uuited Slates Commerce Re-

ports, No. 196, p. 962. Washington, D. C, Aug, 21, 1919.

A preliminary report of the United States Bureau of the Census gives
the quantity of cotton seed received at American mills during the 12 months
from August i, 1918, to July 31, 1919, as 4450189 tons, contrasted with

4 260 290 tons during the previous year. This does not include 40 438 tons

and 31 828 tons on hand on August i, nor 146 271 tons and 208 358 tons

reshipped or burned for 1919 and 1918, respectively. There were 4 366 028

tons of seed crushed during 1919, against 4 251 680 tons during 1918, and

24 599 tons on hand on July 31, 1919, against 40 438 tons on the correspond-

ing date of 1918.

Cottonseed products manufactured, shipped out, and on hand were
as follows :

—
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Item Year
on hand
Aug. I

Produced
Aug. I to

July 31

Shipped out

Aug. 1

July 31

on hand
July 31

Crude oil pounds

Refined oil do . .

Cake and meal tons . .

Hulls do . .

Winters 500 pound bales

Hull fibre do ... .

Grabbots, motes, etc. do

\ 1919
> 1918

) 1919

/ 1918

\ 1919

( 1918

)
1919

I 1918

\
1919

1918

1919

1918

1919
' 1918

a) 16 503 655

15 477 352

6) 265 875 255

298 757 126

28751

02540

60425

56016

30 868
j

102754'

II 609

6S53

12453

9703

I 320 249 788

I 312471 125

c) 158 864 979

1 188 213 854

2158888
2 067 977

1 123 879

996065

928 013

I 130 422

130 122

123663

31480

56559

I 322 507 336 a)

I 314756603!
-

16)

2 141 664

2 131 766

I 063 992

991 656

706 055

I 202 30?

97174

328 907

32563

53809

25 681 360

16503655

146 719782

265 875 255

45 975

28751

i:;0 3i8

60425

253 726

30868

44 557

II 609

II 370

12453

a) Includes 3 171 885 and 13 962 704 pounds held by refining and manufactuiing estab-

lishments and 6 433 196 and 7 077 530 pounds in transit to refiners and consumers Aug. j

and July 31, respectively.

b) Includes 10 821 959 and 4 560 701 poxmds held by refiners, brokers, agents and ware-

housement at places other than refineries and manufacturing establishments, and 14 230 077

and 7 614 131 potmds in transit to manufacturers of lard substitute, oleomargarine,

soap, etc. on Aug. i and July 31, respectively.

c) Produced from i 296 420 913 poimds of crude oil.

During the year ending July 31, 1919 there were imported into the Unit-

ed States 19 057 236 pounds of cottonseed oil, as compared with 16 967 737

pounds during the previous year. Exports of cottonseed products con-

sisted of 174 269 424 pounds of oil, against 109 437 949 pounds ; 169 791
tons of cake and meal, against 19 051 tons ;

and 71 534 running bales of

linters against 187 704 bales.

132 -Exportation of Henequen from Yucatan.— Rowe, J.W., in United States Com-

merce Reports, No. 11 1, p. 787. Washington, D. C, 191 9.

The total exportation of henequen (i) from Yucatan for the year 1918
is estimated at 600 000 bundles and is valued at 48 000 000 pesos (i

peso = $0.50 United States Currency). For 1919, it is expected that

the output will be even greater, owing to the fact now that markets

have been opened in various parts of the world, notably in Argentina,
where the fibre is used in the manufacture of grain bags.

The henequen commission recently sent a trade commissioner to

(r) Henequen is the fibre of Agave rigida var. elongaia, whilst sisal is the fibre of

Agave rigida var. sisalana. (Ed.)
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Argentina for the purpose of studying the market there as well as to in-

vestigate generally the possibilities of trade between the southern Repu-
public and Mexico. It placed orders, while there, for 50 000 sacks of

hennequen and the commission has already dispatched one vessel of its

fleet with a cargo of sisal. On its return trip this ship is bringing a cargo
of wheat.

The commission is not only concerning itself with the exportation of

the raw fibre, but has established factories for the manufacture of sacks

and twine, which articles, it is expected, will presently figure extensively

among the exports of the State of Yucatan.

[isaj



PLANT DISEASES

DISEASES DUE TO FUNGI,

BACTERIA AND OTHER LOWER PLANTS.

RESISTANT 1 33 - Nofth AmeFicaii Varieties of Oats Liable to Rust and South American Varieties

PLANTS Resistant to this Disease. — See No. 28 in this Review.

MEANS
or PREVENTION
AND CONTROL

134 -A Cocoa Plant Proof against
" Krulloten

"
(Afaras/7;///5 perniciosus), in ^^^

Surinam. — see No. 35 in this Review.

135
- Chemical Investigations on Agents for Combating Fungoid Diseases and Insects.
—

i) MoND, R. 1-1. and Heberlein, C, in Journal 0/ the Chemical Society, Vols. 11 5-1 16,

No. 682, pp. 908-922, Figs. 2. PI. I. lyondon, Aug. 1919. — 2) Ramsay, A. A., in The

Agricultural Gazette of New South Wales, Vol. XXX, Pt. 6, pp. 42S — ^29. Fig. i.

Sydney, June, 191 9.

I. — The Chemistry of Burgundy Mixtures. — The mixtures of

sodium carbonate and copper sulphate which are the constituents of the

above have proved most effective for combating plant diseases of a fungoid
character. However, in spite of the highly significant work which has been

done by Pickering and Ravaz the authois considered the problem more

complicated than the former had assumed, and proceded to carry out

investigations on the following lines : i) The main reactions between copper

sulphate and sodium carbonate quantitatively studied with variotis ratios'

of the components ; 2) the reaction between coppei sulphate and sodium

hydrogen carbonate
; 3) the estimation of the amount of free carbon dioxide

and the carbon dioxide in the precipitate, and the ratio cupric oxide CuO :

carbon dioxide CO in the precipitates ; 4) the solvent action of carbonic

acid
; 5) the determination of the basic sulphate in various mixtures to

ascertain the ratio cupric oxide CuO : sulphur trioxide SO3 and CuO : CO2:

SO3 ; 6) the estimation of the absorbed sodium carbonate
; 7) investigations

as to the causes and reactions of the change from the colloidal precipitate to

malachite.

On mixing copper sulphate with sodium carbonate solution, three dis-

tinct copper compounds are formed :
—-

1) insoluble hydrated basic copper

carbonate, which forms the bulk of the precijiitate ; 2) insoluble hydrated
basic copper sulphate ; 3) soluble basic copper sulphate. Complete conver-

sion of copper sulphate into these salts is obtained when for 4 gm. of crystal-
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lised copper sulphate, 4.25 gm. of crystallised sodium carbonate (Na2 CO3 10

Ho O) is added. From the results obtained, there appears to be no well

defined compound, the composition altering according to conditions of

precipitation.
'

All the compounds are subject to rapid changes, the basic

copper carbonate losing carbon dioxide and the dissolved basic copper

sulphate soon becoming insoluble.

A I % mixture made at 15° C, in 200 litres of water gives :
—•

a) basic

copper carbonate with CuO and COg in the ratio 2:2 : i
; b) insoluble

basic copper sulphate containing CuO and SO, ;
ratio 15 : i

; c) soluble ba-

sic copper sulphate equal to g.6 % of the total copper present ; d) free car-

bon dioxide is evolved equal to 52.4 % of the total carbon dioxide present
in the sodium carbonate.

At a higher temperature more carbon dioxide is evolved, until on reach-

ing boiling point, all is expelled and the precipitate is converted into black

copper hydroxide.
The whole of the copper precipitate including the normal is at first

colloidal sodium carbonate, but the presence of free copper sulphate, sodium

hydrogen carbonate, or carbonic acid in the mixture accelerates the change
to the crystalline state.

The dissolved basic copper sulphate is in the form of hydrosol.

Changes in the sulphur content of the copper precipitate also take place

during the change of the colloid to the crystalloid. The crystalline preci-

pitate contains less carbon dioxide than the colloid. The ratio of CuO :

CO2 in old cristalline precipitate was found to be 2.94 : i.

The amount of basic copper sulphate formed decreased as the amount
of sodium carbonate used was increased ;

the free carbon dioxide acts as

a solvent on the basic copper sulphate only, not on the basic copper car-

bonate. The maximum of soluble basic copper sulphate is obtained in a

mixture of 4 gm. of copper sulphate and 4.45 gm. of crystallised sodiuni

carbonate and the minimum with 7.38 gm. of the latter. The copper preci-

pitate at 15'^C. contains absorbed sodium carbonate in the ratio CuO : Nag
CO3 — 74 : I. The. whole of the copper precipitate is at first colloidal, and
then the gel changes gradually into the crystalline state.

From the results obtained in this research the fact that the chemistry
of Burgundy mixture is of a much more complex natiure than previously

suspected, is confirmed, and there are a number of questions which have to

be further elucidated. The nature of the colloid solution, the conditions

of its formation and the change to the crystalline state await further inves-

tigations, and also the influence produced by small quantities of glue.
These all indicate the importance of making further experiments with si-

milar colloids.

I
II. The mixing op sprays. — The question of combining insecticides

nd fungicides in the treatment of orchard pests is attracting more and more

[attention, for the obvious reason that such combinations ma}' represent
substantial savings both in time and money.

The diagram is supplemented by the table indicating what mixtures

nay safely by made and also the unreliable sprays.
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Table of Compatible and Non-compatible Sprays.

Spray- May be mixed with— Must not be mixed with—

Alkali sulphides (liver Soap, washing soda Bordeaux, Burgundy, lead

of sulphiu:). . • • arsenate, Paris green.
Ammonia copper car-j

Tobacco infusions, concentrated tobacco Bordeaux, Burgundy, lead

bonate ..••••! extracts
\

arsenate, Paris green.

Bordeaux mixture. Lead arsenate, Paris green, concentrated

tobacco extracts, tobacco infusions

soap

Burgundy mixture. . Concentrated tobacco extracts.

Ferrous sulphate and

sulphuric acid. . .

Iron sulphide . . . .

Lead arsenate. - . .

Lime-sulphur .

Paris green. • • .

Resin wash ....

Soap

Sulphur (atomic) .

Soap-oil emulsions.

Tobacco extracts, con

centrated ....

Tobacco infusions .

Washing soda . . -

[I3S]

To be used alone

Bordeaux, lime-sulphur

Bordeaux, lime-sulphur, sulphur (atomic),

concentrated tobacco extracts, tobacco

infusions.

Iron sulphide, lead arsenate, concen-

trated tobacco extracts..

Bordeaux, concentrated tobacco extracts.

Kerosene emulsion, concentrated to-

bacco extracts

Alkali sulphides, Bordeaux, tobacco in-

fusions concentrated tobacco extracts,

resin wash, washing soda

Lead arsenate, Paris green.

Ammonia copper carbonate, Bordeaux,

Burgundy, lead arsenate, lime sulphur,
oil emulsions, resin wash, soap, to-

bacco infusions, washing soda ....

Ammonia copper carbonate, alkali sul-

phides, lead arsenate, soap, concen-

trated tobacco extracts, washing soda.

Alkali sulphides, emulsified oils, soap,
concentrated tobacco extracts, tobacco

infusions.

Alkali sulphides, lime-sul-

phur, certain oil emul-

sions, resin wash wash-

ing soda.

Alkali sulphides, lead arse-

nate, lime sulphur, Pa-
ris green, resin wash^
soap, washing soda.

Ammonia copper carbo-

nate, alkali sulphides, re

sin wash, soap, tobacco

infusions, washing soda.

Bordeaux, Burgundy, re-

sin wash, soap, tobacco

infusions, washing soda.

Alkali sulphides, ammonia

copper carbonate, re-

sin wash, soap, washing
soda.

Bordeaux, Burgundy, lead

arsenate, lime-sulphur,

Paris green, tobacco in-

fusions.

Burgundy, lime-sulphur,

I
lead arsenate, Paris

green.

Lead arsenate.

Lime-sulphur, lead arsen-

ate, Paris green.

Burgtmdy, Bordeaux lead

arsenate, lime-sulphur,.

Paris green..
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Diagram indicating the Compatibility
and Incompatibility of Orchard Sprays

Lead Arsenate

Tobacco
horr.e-mad'

infuSiO!

IabacCO // --'

concenrrared Q-:',

eKtracr. \\

BordeauK

Emulsified Oils

i;^ Resin
Wash

Lime

Sulphur

Soap ^
Washing Soda

Circles connected by a thick black line may be mixed together.

Circles connected by a dotted line should not be mixed together.

136 -A New Anti-Fungoid Mixture for Vines. — See No. 1 45 in this Review.

137 - Patents for the Prevention of Diseases and Pests of Plants. — See No. no in

this Review.

138- Bacter/um Solanacearum Injurious to Beans in Florida* United States.—

Smith, F. and Mcculloch, L,. in Science, New Series, Vol. 1,, No. 1288, p. 238,

lyancaster. Pa., Sept. 5, 191 9.

In June, 1919, the authors received for examination some badly di-

seased bush beans from Lynn Haven, Florida. The leaves were wilted

and more or less brown. Often the petioles also were brown and wilted to

their base. The roots were brown and the epidermis somewhat decayed
in places. The woody parts of the plant, both stems and roots, had dark

stained vascular bundles. Cross sections examined microscopically showed
from 50 to 100 per cent, of the vessels to be full of bacteria and no

fungi were visible. As the discolouration of the leaves was generally uni-

DISEASES

OF VAR10TJ5

CROPS

[135-138]



140 DISEASES OF VARIOUS CROPS

form, with no lesions apparent, while the roots showed lesions and con-

tained bacteria in great numbers, the supposition was that the disease must

be due to the bacteria and that they must have entered through the root

system. The loss in the Florida field was about 20 % of the beans planted.

Agar-poured plates gave pure cultures of a white bacterial organism

having all the characteristics of Bacterium solanacearum.

Cultural work in other media and needleprick inoculations made with

sub-cultures of colonies taken from the poured plates confirmed this diagno-
sis.

A number of different legumes was inoculated by pricking the bacte-

ria into the stems. Of beans, \Vaxbush, Red Valentine and Refugee proved

very susceptible. These plants began to wilt two days after inoculation

and a number were entirel)^ wilted and fallen over in 7 days. In addi-

tion, good infections were secured in Lima beans (Fordhood variety),

Pinto beans (a brown speckled variety) and Great Northern (a white

Navy bean).
Inoculated in peas, this parasite acts more slowly than in beans, but it

is not without pathogenic properties at least in some varieties. Following
stem inoculation there is a slow drying and shrivelling of the leaves, but not

a sudden wilt. The plants become stunted. Cross sections of the stems

show bundles discoloured and containing bacteria, though in less abundance

than in infected beans, tobaccos, or tomatoes. Telephone, Tittle Mar^^el

and Mammoth Luscious Sugar were the varieties of peas that became in-

fected. The organism has been re-isolated from both beans and peas, and

proved to have the same characters and infectiousness (tested on tobacco

and beans), as the original culture.

The organism was also found to be infectious to soya beans (variety

Sto San) and to cowpeas (variety Black Cow).
Tobacco and tomato plants used for control showed typical Bacterium

solanacearum infections.

So far as known, this is the first time the disease has been observed in

beans, peas, soya beans or covi'peas, although known to occur in groundnuts,
in Mucuna sp. and in some other legumes. Fortunately, beans appear to

be very susceptible only in the early stages of growth.

139 - Erisyphe Risi {=E. communis). Injurious to Peas, in Brazil.— See

No. 28 in this Review.

140 - Podosphaera Oxycanthae var. tridactyla, an Erysiphe Injurious to the

Bay Cherry, in Switzerland. — Fischer, Ed., in SchweizeHsche Obst-und GartenbaU'

Zeitun^, No. 20, pp. 314-315, i fig. Munsingen, Oct. 15. 1919.

In aclosed-in part of the Botanic Gardens at Berne there grow va-

rious large specimens of Primus Lanrocerasus These were damaged by
frost during the winter of 1918-19 and were severely pruned back, in con-

sequence of which new shoots sprouted and were still growing even at the

end of the succeeding summer. Up to August and September they showed

young pale green leaves.
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At the beginning of September, the author found that on many of

these twigs the youngest and uppermost leaves were more or less shrunken

up and coloured whitish yellow on their lower surface : in addition, they
"

often kept exceptionally small. The lower side was covered with a white

fungous layer, while the lower leaves with no change in their shape appeared
to be only slightly or not at all affected.

The same alterations in the early stage were also observed by the au-

thor on a specimen of P. Latirocerasus growing in the open in another part
of the Botanic Gardens ;

this plant had also been cut back to near the stump
and was already covered with new branches.

Further examination of the diseased leaves proved they were attacked

by Podos'phaera Oxyacanthae var. tridactyla, an erysiphe parasitic on differ-

ent species of Prunus, even outside Switzerland, but apparently not yet

widely reported, either in Switzerland or elsewhere, on Pr. Laurocerasus.

The unusual appearance of the fungus on the bay cherry might be ex-

plained, according to the author, by the fact that, in the cases studied by him,

contrary to the usual, when the erysiphe was growing on other species of

Prunus the bay cherr)^ had leaves still in the tender state and on that ac-

count liable to infection.

As these conditions, however, only seldom occur, it is not likely even

in the future that the disease can spread to a great extent on the bay cher-

ry. This does not exclude the possibility that the fungus, once estab-

lished on P. Laurocerasus, may subsist on it and by means of hibernating

perithecia or by the hibernating of its mycelium inside the buds attack

also the young wood growing at the normal period. It is adivisable there-

fore to remove and destroy the young diseased twigs and see to the destruc-

tion of the leaves which fall from infected branches.

141 -New Fruit Fungi Found on the Chicago Market— Turley, h. e., in Science,

New Series, Vol. 1,., No. 1294, pp. 375-376. I^ancaster, Pa., October 17, 1919.

Three new fruit diseases have been found on the Chicago market :
—

Botrytis sp. on apples, Polyscyialum sp. and Fusarium sp. on grapefruit.

Botrytis sp. was first isolated from Spitzenburg apples and later found
on Arkansas Black and Winesap. Five vSpitzenburg apples affected with

the disease were taken from the same box. These affected apples were

entirely rotted. They were very soft, but the rot was firmer than that pro-
duced by Penicillium. Within the author's knowledge no Botrytis of the

description given by him from exa,mination has ever been recorded. In the

same culture tube occupied by this Botrytis the perfect stage of the fungus

developed, but during the four months when it was kept under observation

no ascospores were formed. Inoculation of Spitzenburg apples with co-

nidiospores gave positive results.

Polyscytalum was found on the market only three times and as yet is

not a disease of importance. The fungus was isolated from a slightly sun-

ken soft area, of a little lighter colour than the grapefruit itself. In the

early stages of the disease the rot works down to the pulp of the fruit in

a perpendicular manner. The aft'ected tissue is very soft, more so than
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that attacked by PenicilUum. When a spot produced by the action of

the fungus has reached the diameter of 20 or 25 millimetres, the parasite

begins to attack the pulp of the fruit, which soon all becomes a soft mushy
mass. Positive results were obtained from inoculations.

Fusarium sp. was first found in a shipment of Florida grapefruit. The

fungus was found enough on the Chicago market to classify it as a disease

of economic importance. The isolation was made from a tan to reddish

brown rough sunken area an inch in diameter. The tissue underneath

was dry, corky, and of a tan colour extending inward. The spots often reach

a greater size than that just indicated. In the case of the larger spots the

fungus often develops down into the pulp of the fruit causing a rot. A
very fine white cottony*growth often develops in the pulp of the fruit and

sometimes on the surface of the brown rough area. Inoculations carried

out gave positive results. It has been shown that a Fusarium spot develops

very slowly. However, in 50 % of the inoculations, when a spot had

reached a diameter of 20-25 mm, a rot developed at the edge of the sunken

area. When Fusarium acts in this manner it is very serious, for a grape-
fruit will be a worthless rotten mass within forty eight hours after the

rot has started.

142 - Experiments with Tumours caused by Bacteria in Pines.— dufrenoy, j.,in

Contptes rendus des siances de I'Academie des Sciences, 2nd Half 1 91 9, Vol. CI<XIX, No. 1 2,

(22 Sept. 1 91 9), PP- 545-547. Paris, 1919.

At Bareges (in the upper Pyrenees Department), Finns svlvestris and

P. Laricio are deformed by resinous swelHngs of bacterial origin, identical

with those on the maritime pine (i) and, as experiments have shown, trans-

missible from tree to tree.

The action of the Coccu'^ on the pine, while at first stimulating, brings

on the develpment of hyperplasia, cells filling up air spaces or canals, sacs

especially on the border of medullary rays. Finally there follows the re-

sinous Uquidation of the tissues.

IXiURIOUS INSECTS AND OTHER LOWER AXIMAl^S.

UBANS
OF PREVENTION
AND CONTROL

143 -Legumes of the Genus Deguelia. (Derris) and Their Use in Checking

Insects and Other Injurious'^Invertebrates.
— mc indoo, n. e., Seevers, a. p., and

ABBOTT, W. S. in Journal of Agricultural Research, Vol. XVII, No. 5, pp. 177-200.

Washington, D. C, August 15, 1919.

The genus Deguelia Aubl. — synonymous with Derris lyour. — bel-

ongs to the leguminous family and includes several species already found

to be insecticides or poisonous ;
the ground roots of one species, probably

Defiuelia elliptica (Wall.) Janb.
— synonymous with Derris elliptica (Wall.)

Benth. — are sold as an insecticide ; D. elliptica is a strong fish poison and

is much used in the East Indies for catching fish.

(i) See R. May 191 8, No. 600. {Ed.)
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Of the different insecticides on sale, some act on the stomachs of in-

sects affected, others by contact; the authors show that powdered roots

of D. elliptica and of D. uliginosa (DC) Baill. — syn. Derris uliginosa (DC)
Benth. — act at the same time in both ways, but are of no value as fumi-

gators.
The authors studied the following materials :

— powdered roots of a

species of Deri'is, probably D. elliptica bought on the market ; roots of D.

elliftica called "tuba,, or "toeba,, in the Dutch East Indies, from Buiten-

zorg (Java) ;
stems of D. uliginosa from Suava (Fiji Islands) ;

stems of D.
•

Koolgihhenih Baill. and of D. oligosperma from Brisbane (Queensland, Aus-

tralia) ;
roots of D. scandeiis Benth., and roots and stems of D. robiista

Benth. from Sibpur (Calcutta, India).

On extraction with boiling denatured alcohol, they obtained from these

substances the following percentages of extract : respectively 14.25,8.50-

8,50, 10.30,22. 5o,'.^o.30,i6.70 (roots of D.robusta) and 15.70 (stems of same

species). Of the 6 species tried, only two, D. ellipiica and D. uliginosa,

were found satisfactory for use as insecticides.

Several writers state that the toxic principle of the Deguelia species is a

resin that acts on the different classes of animals according to the development
of their nervous system. It kills some insects easily, others with difficulty,

but usually its action is slow and it apparently causes death by paralys-

ing the motor organs. The extract obtained with denatured alcohol ap-

phed in the form of a spraying mixture has proved eff'ective on certain aphi-
dae [Myztis persicae, Macrosyphum liriodendri, Rhopalosiphum pseudohras-

sicae, Aphis helianthi, A. gossypii, A. spiraecola) ,
and on larvae of Lepti-

notarsa decemlineata and the small caterpillars of Hyphantria cunea. It is

possible to incorporate extracts of D. elliptica and D. uliginosa in soft soap;

by simply dissolving them in plenty of water a solution ready for spra^dng.
can be obtained.

It has been found that commercial Derris sp. powder as ordinarily
used is efficacious against dog fleas {Ctenocephalus canis), chicken lice (sever-
al species of Mallophaga), the house fly, 3 species of aphis {Aphis rumicis,

A. ponii, Myzus persicae), the larvae of Leptinotarsa decemlineata and the

small caterpillars of Hyphantria ctmea, but it is of no practical value against

bedbugs {Cimex lectularius) ,
roaches {Blattella germanica), chicken mites

{Dermanyssus gallinae), mealy bug of lemon and orange trees {Pseudococ-
cus citri), Orthezia insignis, Tetranychus bimaculatus, larvae of Lepidosa-

phis ulnvi. Used as a powder in suspension in water, with or without soap,
under practical conditions, it was effective against most of the aphides
tried, and against the caterpillars of Autographa brassicae, Datana ministra,

Asinota senatoria, Malacosoma americana and the larvae of Leptinotarsa
decemlineata.

144 -Chemical Studies on Insecticidal Products. — See No. 135 in this Review.

145 -A New Insecticide and Anti-fungoid Mixture for Vines. — berthelot, a., in Re-

vue de Viticulture, Year XXVI, Vol. I^I. No. 1321, pp. 266-267. Paris, October 23, 1919.

In order to control at the same time animal and vegetable pests on
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vines and to avoid also the drawbacks resulting from the use of lead, the;

author recommends the use of an intimate mixture of 448 parts tri-:

sodium arsenate with 74.9 of sulphate of copper in a suitable volume 1

of water. The ingredients of this solution are calculated so as to obtain

a fairly neutral mixture. It is easy to var\^ at will the reaction of the

mixture by altering the proportion of sulphate of copper, a slight excess

of which would not be injurious.

Such a compound has been successively applied on a series of vine-

yards, mostly in the Aude and Haute Garonne, and the experiments
were entirely satisfactory'.

Used in increasing doses corresponding to 2,^ and up to 4 kg. of arse-

nate of copper per 100 litres, even in high concentration it causes no damage
or burning to vegetation. It showed great adhering properties on leaves

and grape-bunches.
The number of larvae destroyed was verj' great, and any surviving

larvae were generall}' in a dying condition.

Naturally, in order to obtain quite satisfactory results, at leat two ap-

plications are necessar}-, one on the appearance of the insects (" cochylis
''

or
"
eudemis "), wliich coincides more or less with the flowering of the

vines ; the other eight to ten days after. The strength of the mixture

should be at the minimum rate of 20 gm. arsenate of copper per Htre

of water.

146 -The Control of Locusts in the Capitanata, Italy (i).
— paoli, g., in La Propaganda

Agricola, 2nd Ser., Year XI, No. 15, pp. 1S4-1 87. Bari, 191 9.

The locusts {Dociostaurus maroccanus) which multipHed in large num-
bers during 1919 in the province of Foggia (communes of Foggia, Ascoli

Satriano and Troia) were combated by the author with sprajdngs and

with poisoned bran.

\Vhen the insects were still in the wingless stage sprayings were car-

ried out with a solution of arsenite of soda in proportions varying from

0.75 to 2 % according to the age of the insect. Eighty-six knapsak

sprayers of the ordinary type used in treating vines and as fecommended

by the Ministr}^ of Agriculture, were carried out for this purpose ;

about 5000 hectoUtres of solution and 75 quintals of arsenite of soda were

used in 34 days. The effect of such spraying is very quick ;
one hour

after, most of the insects wetted by the jet are dead.

The bran was also poisoned with a solution of arsenite of soda in the

proportion of 4 to 6 % ;
it was moistened so as to make it absorb about its

own weight of solution. In the mechanical preparation of this remedy,
advisable in order to avoid aU or nearly all the drawbacks involved in hand

mixing, a special- simple and compact apparatus was used as invented

by the author and based on the principle of allowing the bran and the

poisonous solution in fine subdivision to drop from a height so that they

i) See R., Nov. 1918, No. 1311; R. Apr. No. 543. Cf. also The Control of locusts in different

countries Internat. Inst. Agric, Rome, 191 6. passim. {Ed.)
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combined during the fall. The bran was spread by hand on columns of

locusts. The mortaht}^ was extraordinary, beginning after a few hours

and continuing for two or three days. The quantity of bran used in

"1919 was 740 quintals.

An experiment executed by the author vi ith zinc phosphide in powder
form, scattered alone or mixed with wheat flour, on the herbage on which

the locusts had to feed, with the ordinary blowers used to sulphur vines,

showed that this method— which does not appear to have been used yet

by others against insects in the open— might give useful pratical results

if the phosphides were reduced to an impalpable powder and used against
* very > oung insects collected on slopes of short grass wet with dew. Corn-

's! pared with sprayings, phosphide offers the following advantages:
—

i) Ra-

pidity of appHcation and consequent economy ; 2) suppression of water

carrying, which costs most ; 3) diminution of labour required ; 4) possi-

bility or even opportunity to work when the herbage is wet with dew or

rain ; 5) phosphide does not dry up the grass, which thus remains always
edible for the locusts.

The author also intended to try crushing the insects by compression

using plough tractors, with very large wheels or ordinary rollers used for

roadmaking, but this experiment could not be tried, no machine of the

kind being to hand at the proper time.

147 -Experiments in Checking the Migrating Cricket (5cA/5^ocerca tatarica)m
Algeria

— Bazlle, G., in Comptes rendiis des seances de VAcademie des Sciences, 2nd

Half-year 1919. Vol. CLXIX, No. 12 (Sept. 22 1919) pp. 547-549. Paris, 1919.

The results are described of experiments made in Algeria (Department
of Algiers) against Schistocerca ^«/«rzc« with the flame-throwers and poison

gases already used in France to keep down the Moroccan cricket [Docio-
siaurus maroccanus) (i).

Flame throwers (Army model P3) .
— In uncultivated districts the

operator, kneeUng, sweeps the ground occupied by the moving crickets

with the flame jet. All insects reached by the flame or within a metre of

the zone covered are instantly destroyed. Others further away move off,

but with diflacult}^ and then are killed also. The crickets are destroyed
either by the flame or by the heat only, or by the combustion pro-
ducts of the heavy coal oil.

The effectiveness of this method is still greater against insects at the

transformation stage, as they move about less. Besides, the operator works
in an upright position and makes more rapid progress. Shrubs infested

with crickets receive two or three blasts of the flame, and when they catch

fire they increase and prolong the action of the treatment. Practically
no insects escape destruction.

The treatment was carried ovit in the morning very early, so as to

catch the insects while still numbed by the coolness of the night.
In six days several million insects were destroyed.

(i) vSee R., July-Sept., 1919, No. 1049, {Ed.).
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To clear trees without killing them, they were sprayed with oil trans-

formed into fine drops by the apparatus. The insects appeared to be so

paralysed that they fell from branch to branch, not without trying to get
a hold, to the ground where they died. This the way in which the appa-
ratus should not be used except where normal treatment is impracticable,
as it consumes much oil and consequently is more burdensome.

The flame-thrower treatment requires about 700 Htres of oil per hec-

tare and costs from 300 to 400 francs. It seems at first very expensive,
but the great speed makes it clearly better than all processes hitherto,

used, and it acts best either on the laying places at hatching time or

columns of insects when just forming, or again among bushes where the

crickets collect before undergoing transformation.

Poison gases.
— A mixture of carbon oxychloride and tin chloride was

tried on the bottom of a ravine where the crickets were collected in large
numbers. The insects on shrubs were not aft'ected but the young ones on
the ground were qtiickly killed.

This process, which makes use of a large amount of bulk}?- mate-

rial, involves risks not only to the operators but also to people or animals

near by, as well as to vegetation. It could be employed only in the south-

em desert belts.

148
- The Destruction of the Rice Weevil with Chloropicrin (1).

— bertrand, g.,

Brocq-Rousseau and Dassonville, in Comptes rendus des seances de VAcademie des

Sciences. Vol. ClyXIX, No. 19 (Nov. 10 1919), pp. 880-882. Paris, 1919.

These investigations were made on the rice weevil {Calandra oryzae

IvS.) which is very prevalent in maize grains.

The authors first examined the effect of poisonous vapour on the wee-

vil outside the grain, using the same methods as in their researches on bed

bugs (2) ; 560 specimens were utilised. The subjoined table shows the

results arrived at in 4 series each including 14 experiments. The volume
of the flask was of 8 litres, and the temperature between 20 and 27^ C.

The authors tried to find by means of these results the conditions un-

der which, in practice, the weevils contained in grain could be destroyed.
One hectolitre of infested maize which they used had an apparent density
of 0.715 and included 62 litres of actual grain and 38 of interstitial air. If

it had been necessary, in order to kill the weevils, only to vaporise the pro-

portions of chloropicrin indicated in the annexed table, a few grammes of

this substance per hectoHtre would have been sufficient. The insect, how-

ever, is sheltered inside the grain and the latter holds, at least for a time,

a small proportion of the poison vapour. Hence it is necessary, as the ex-

periments demonstrate, to use more chloropicrin in order to kill the

weevils contained inside the grain than to kill those outside.

(i) See R., July-Sept. 1919, No 1050 {Ed.)

(2) See No. 6 in this Review [Ed.)
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Time required to kill specimens of the insect xvith chloripicrin.

No. of grammes of chloropicrin per cubic metre.

12 34367
h ui h m h ni h m h m h m h m

•Series i i5-45 8-o 6.30 5.15 4.3c 3.40 3.15

» 2 15.45 7.30 6.30 5.0 4.30 3.30 3.15

» 3 15.0 7-20 6.10 5.0 4.10 3.20 3.10

» 4 15-0 7.0 5-45 4.30 3-45 3-io 3-40

Average time 15.25 7-30 6.14 4.56 4.13 3.25 3.5

8 9 10 15 20 25 30hm hm hm hm hm hm htn

Series . i 3.10 2.35 2.35 1.25 1.15 i.o 0.45

» 2 2.45 2.25 2.10 1.20 1. 10 0.55 0.45

11 3 2.45 2.20 .
2.10 1.20 1. 10 0.55 0.40

» 4 2.30 2.15 '2.0 1. 10 1.0 0.45 0.40

Average time 2.48 2.24 2.14 1.19 1.9 0.54 0.53

By varying the conditions of experiment, the authors saw that the

quantities required vary appreciably according to circumstances, such

as : depth of the layer of grain, duration of contact with chloropicrin

vapour, temperature, etc.

Direct treatment of the grain in bags, which is at once the most prac-
tical and difficult method, was successfully . carried out in consequence of

I

the authors' experiments:
— by pouring from 20 to 25 gm. of chloripicrin on

to each bag lying on the ground in a closed chamber, twenty hours were long

[enough to ensure the death of all weevils, at a constant temperature of 10-

12° C. The insects killed were almost all outside the grain ; they may ea-

I
sily be got rid of by winnowing, and the grain may be fed to stock.

This method being very simple and effective ensures at once and at

[the same time the destruction of the insects which manage to get out of

the grain and hide in cracks of the wall or floors in the chamber where
the treatment is carried out.

[149
- Atnpera /ntrusa,Q. gen. and n. sp., a Rhynchote Discovered among Rice

Giain in Store, in Java.— distant, W. Iv., in Bulletin of Entomolo'Jcal Research. Vol. X,
Part. I, p. 41, I fig. lyondon, N.v., 1919.

Under the name Impera intrusa, a (family Lygaeidae) , discovered by
iDr. C. J . J . Van Hali^ in J ava among rice in a warehouse, is here described

las representing a new genus and species.

INSECTS, ETC.

INJURIOUS
TO VARIOUS

CROPS

I150 - Phthorimaea operculella, a Microlepidopteron Injurious to Poiatoes in

Sicily, Italy (i).
— BORzt, a., in Bollettino di Studi ed informazioni del R. Giardino

coloniale di Palermo. Vol. V, No. 1-2, pp. 35-38. Palermo, 1919.

Recently the presence of Pylhorimaea operculella Zell. was reported
in potato tubers grown near Palermo.

A description of the insect is given, accompanied by biological notes
and an indication of the most effective means of control.
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151
- The Chief Insects Injurous to Sugar Cane in Fiji.

— veitch, r., in Bulletin of

Entomological Research, Vol. X, Part i, pp. 21-39. 8 figs. lyOndon, Nov., 1919.

While awaiting the publication of the final results of his investigations

begun in 1914 on the insects causing serious damage to sugar cane in the

F'iji Islands, the author enumerates the more important species observed

chiefly in the districts of Lautoka, Rarawai, Xausori (Viti lycvu) and La-
basa (Vanua Levu) . He also gives biological notes on each of these insects

and indicates the control measures adopted. The chief varieties of cane

grown in the zone where the investigations were carried out are Badila,

Malabar and Pompey.
The insects injurious to cane which were examined are :

—
Rhabdocnemis obscura Boisd. (cane beetle borer) ; Trochorrhopalus

strangulaius Gyl. (small cane beetle borer) ; Rhopaea vestita Arrow (white

grub of sandy soils) ;
R. subnitida Arrow (white grub of alluvial and red

hill soils) ;
Adoretus verstilus Har. (rose beetle) ; Simodactylus cinnamometis

Boisd (sugar cane wireworm) ;
Lacon stricticollis Fairm. (yellow wireworm) ;

Cirphis unipuncta Hawd. (sugar cane army-worm) ;
C. loreyi Dup. (sugar

cane arrny-worm) ; Trachycentra chlorogramma Meyr. (moth borer of cane);

Cosmopteryx n. sp. (cane leaf-miner) ;
Perkins iella vitiensis Kirk (leaf hop-

per) ; Aleuroides comata Mgrk. (cane aleurodid) ; Pseudococcus brome-

liae Bouche (cane mealy bug) ; Locusta danica L., Cyrtacanthacris guttu-

losa Walk.

152 - Insect Pests of Tobacco, in India. — See No. 54 in this Review.

153 -The Coleopteron Lasioderma serricorne and the Lepidopteron Seto-

morpha margalaestriata Injurious to Stored Tobacco, in Sumatra (i).
—

See No. 130 in this Review.

154 -The Earwig {Forficula auricularia) as a Pest on .Pear-tree Leaves, in

Switzerland. — Staub, W., in Schweizerische Obst und Gartenbau-Zeitung, No. 20,

pp. 313-314. 2 Figs. M6nsingen, Oct. 15, 191 9. i

This orthopteron, which is very common and well known as an eater-'

of many kinds of food — it feeds on animal and vegetable matter -

has recently been recognised as capable of causing serious damage to th^
leaves of the pear tree.

At the beginning of June, 1919, a ver}^ young wall pear-tree growing on'

a wooden partition in a garden near Berne appeared, even from a distance, ,;

to have its foliage severely injured by insect attack. One part had only^
the skeletons and ribs of its leaves remaining, and many of the other ;

leaves were more or less riddled with holes and nibbled round their edges

Examination of the leaves and branches during the daytime showed ;

no trace of the agent causing the damage, but at night an inspection of the

3-oung tree revealed a large number of lar\'ae of Forficula auricularia ly.

busy at their work of destruction. Also on the wooden wall and on the

metal wires used to support the branches many larvae were found which

were trying to get on to the leaves.

(i) Cf. R., Dec. 1918, No 1436, (Ed.)
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A score of specimens captured on the leaves and put in a vessel were

fed with still intact fresh leaves, plucked from the tree in question. The
insects produced on these leaves the same kind of damage as described

above on the leaves in the open.
Careful search and destruction of the insects carried on for two conse-

cutive days was sufficient to preserve the foliage from further damage.
In addition, a period of showery weather which happened at this time

helped to clear away the insect.

155 -Stenolechia gemmel/a,a. Microlepidopteron injurious to Oaks in Switzer-

land. — Barbey, a., in Journal Forestier Suisse, Year I^XX, Nos. 9-10, pp. 129-1 31 . i PI.

Berne, Sept. -Oct., 1919.

Stenolechia gemmella L. {Poecilia nivea Han.), the appearance of which

had previously been reported in Switzerland, spread during 1919 from one

end to the other of the country on Quercus Robur 1,. var. pedunculata (Ehrh)
and var. sessiflora (Salisb.)

As a result of attack by this partasie the oak branches thickened for

a length of 2 to 6 cm. at their ends. A longitudinal cut on one of these

branches showed in the interior the small caterpillar of the insect boring
an irregular tunnel having more or less pronounced strictures.

On the basis of observations made so far, the author has come to the

conclusion that the insect produces only one generation a year.
If a certain proportion of terminal buds dry up, there will obviously

be a considerable loss in growth.

Possibly the invasion of S. gemmella may still continue in 1920, per-

haps over a wider area, but it is to be expected that a year or two hence

this insect will disappear ander the influence of adverse natural causes.

156 Lithocolletis pla.ta.ni, Microlepidopteron injurious to Planes in France. —
Bullstin de la Societe entomologique de France, No. 15, pag. 262. Paris, 191 9.

M. P. Vayssiere states that the leaves of planes at Fontainebleaii

and neighbourhood, were attacked b}^ the mining caterpillar of Lithocolletis

platani, a microlepidopteron considered as indigenous further souths

Some of the leaves examined showed signs not only of mines containing the

j^oung caterpillars but also of empty pupa cases
; this fact suggest the ex-

istence of a summer generation of the parasite.
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ALFREDO RUGGERI, gerente responsabile.
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ORIGINAL ARTICLES

The Rearing of Donkeys and their Crosses with Horses

in Italy and her Colonies.

\ By Professor Ettore Mascheroni
Lecturer in Animal Husbandry at the Royal Higher School of Veterinary Medicine of Turin.

DONKEYS.

ITAI.Y. — Donkeys appear to have been first imported into Italy by
the Illyrian tribes, and perhaps even before then by the Cumans at the

period of the foundation of Cuma in the island pf Ischia. The rearing of

donkeys is not uniformly distributed over the country, as it is seldom car-

ried on in the north, but more extensively in the centre and stiU more in

the south of the peninsula and in the islands of Sicily, Pantelleria and
Sardinia.

In 1918, Italy had 949 162 donkeys and in this respect ranked imme-
diately after Spain. The distribution was as follows :

—
Piedmont 15922 head Abruzzi and Molise .... 86283 head

lyigima 10305 » Campania 133039 »

I<ombardy 44 268 » Apulia 55 283 »

Venetia 38666 » Basilicata 34226 »

Emilia 35 595 » Calabria 79164 »

Tuscany 59169 » Sicily and Pantelleria . . . 205099 »

Marches 16 041 » Sardinia 37601 »

Umbria 36088 » In the army 4 565 »

Rome (I^atium) 57 398 »

The donkeys in Italy are of the following breeds -.—Apulian, Sicilian,

Pantelleria and Sardinian. Onlv the first three are used for mule

breeding.
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The Apulian donkeys include the sub-breeds of Lecce or Martina

Franca, of the Marches, of Romagna, of Basilicata and of Calabria. The

Sicihan includes two sub-races, that of the eastern provinces of the island

(chiefly Syracuse, and next Catania) and that of the western provinces

(chiefly Trapani, Palermo and the Httoral of the provinces of Girgenti and

Caltanisetta) (Tucci).
The Apulian breed is tall, with a long, well-proportioned body.

The height may be of 1.45 metres or over. The head is large ; eyes rather

small ;
ears long, wide, hairy and lying nearly horizontally ;

mouth not very

big ; nostrils not very open ; jaws large and throat region narrow. The neck

is large at its base and well fixed to the head ; the back straight ; hind quar-
ters well made; hmbs robust; joints very visible; hoofs fairly big; coat

generally dark but sometimes grey. Hair smooth, seldom curly ;
hair of

the tail abundant ;
hair on fetlock and coronet of some length but shorter

than in the Poitou type.
"
These points are common to the four breeds named, but are in great-

est harmony in the Martina Franca breed, which is also the largest ;

they vary a Httle in donkeys of the Marches, BasiHcata, and Calabria, and

are less in harmony in the Romagna breed
"

(Tucci).
The Pantelleria type is of great importance for cross breeding in Italy

The island of Pantelleria (the ancient Cossyra), situated midway between

the Sicihan and African coasts, has always been famed for its donkeys which,

although of purely African origin, have a faint resemblance in. general ap-

pearance and in colour of the coat to the so-called European donkey.

Tucci, who has specially studied the donkeys of this island, states

that the grey coat has almost disappeared from among them, as the pre-

ference is all for a black coat with white muzzle and white or grey hair un-

der the beUy and on the inner side of the thighs.
" The stripes of dark hair

on shoulders and withers have also disappeared naturally, in consequence
of choosing breeding animals with a uniform coat, preferably dark bay or

quite black. The Pantelleria breed has also other special points :
—

Quick

gait and sure-footedness on steep slopes, over pebbles and stones of all

shapes and sizes
;
a natural tendency to an ambhng pace which gives the

animal a greater market value and makes it one of the best for riding

on ;quick growth, so that yearlings are already excellent beasts of burden;

endurance on long journe^'^s with a load of 3 to 4 cwt. on its back. The

hardiness of these animals is exemplary and their sobriety extraordinary.

They eat anything, and at vintage time some of the refuse unsaleable grapes
are kept for them. With this food and at this season, if the owners of the

animals have means to treat them better, the animals show the

effects of more hberal diet and grow fat, while the coat becomes very bright

and their energy and spirit become even more e\ddent. The tempera-
ment of the Pantelleria donkey is "nervous-sanguine", though it comes

under the class of large-sized animals, which is not common in donkeys
of the other parts of Italy and abroad, intended for mule breeding.

"
These animals are agile and hthe in form

;
the legs are slender, muscu-

lar and dry. By
"
slender

"
I do not mean they lack proportion as a whole,
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as this point is a distinctive feature about the animal and indicates neither

weakness nor deficient development of the bony foundations of the Hmbs.
The back is almost always straight; the croup is often well shaped, especially
in the female

;
the fore quarters are well made • the head is Ught ; the ears

are relatively short, very mobile and always borne straight ; the foot is

big, admirably shaped, and the hoofs are so hard that they do not need

shoeing. The hair is always short and smooth, seldom curly. The height
varies from 1.28 to 1.40 metres ". (Tucci).

Unfortunately this excellent breed is small in numbers, amounting
to barely a thousand head.

The Sicilian donkey has points which separate it from the ApuHan, but
which do not attain the elegance and perfection of the Pantelleria breed.

Whereas the type from the eastern districts is more like the ApuHan, that

from the western and southern parts has rather more resemblanee to the
Pantelleria type.

The height on the average is 1.35 metres, with chest measurement of

1.65 m. and girth of front legs 0.175 m. ; the coat is grey ; head well propor-
tioned and with sHghtly rounded profile ;

ears long and straight ; neck large ;

back straight ;
hind quarters somewhat sloping ; tail with fairly long hair ;

limbs strong and hoofs well shaped.
The Sardinian donkey is very small (0.80 to I m.), with brown or dark

coat, rarely light and with the cross mark
; head too heavy for size

; ears

long and straight ; neck and shoulders weak ; mane scanty and darker than
coat ; chest sufiiciently developed (from i.io to 1.20 m. round) ; back

straight and robust ; Hmbs weH formed, sturdy and furnished with excellent

hoofs
; tail long, with Httle hair.

It is used as a beast of burden and often as a draught animal, but it is

also used to turn miU-stones, hence the name "
molenies

"
given- to these

animals by the Sardinians.

The feed consists of straw, beans, barley and hay when there is any.
When not at work the animals are sent to grass, and a single herdsman looks

after the donkeys of the district, collecting them by trumpet call (Gaebu-
SERA).

The chief rearing districts in the province of Sassari are Padra, Pozzo-

maggiore, Ala dei Sardi, Marca Romana, Villanova, Monteleone and, in

the province of CagHari, Campidano di Oristano and Iglesieuse (Faeeei).
For this animal no fairs, markets or exhibitions at all are held.

Colonies.— Libia.— The donkeys of Ivibya are of smaU stature,mostly
brown coated, almost white at the muzzle and belly, and round the eyes.

Of the donkeys of TripoH, Pucci and Gugnoni say :

"
Their chief

distinguishing points are their lack of height (95 cm. on the average) and
their extraordinary thriftiness.

They are well proportioned and clearly distinguishable from the small,
thick-set Sardinian animals

;
in form they resemble most the Abyssinian

breed. Inland the donkeys have a grey coat with the mule stripe more

frequently than those at the coast perhaps, but the predominating colour

is always brown, more or less dark, with typical Hght areas on the belly,
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on the inner part of the thigh and round the eyes and mouth. Ther-

are also, however, completely black specimens. The incision made b;

the Arabs in the nostrils of these poor beasts, with the idea of thus facihta

ting breathing, is less common we think, in the interior than at Tripoli

Another very strange operation is that of piercing the tips of the ears o

young donkeys and tying the tips close together to improve their appearance
" Not only in the streets of TripoH but also in the Djebel other breed

are met with, but which are of greater height, proving that the importatio:
of individuals of other breeds must have been made for a long time and t'

some extent. At Djebel Garian and at Djebel Ferrigna we measuret

some of these, and their height was over 130 cm. at the withers. Th
natives state that the crosses between the small local breed and the im

ported donkeys are highly valued, as these have the thrift and enduranc

of the small African types, and also the advantage of greater size and conse

quently greater strength. Old Arabs at Garian assured us that the introduc

tion of other breeds of donkeys into their country and the presence of cros

ses are not events of recent date but go back to the middle of the igt^

century at least. Further in the interior, for example, the tribes of Orfell

and Oulad Bouchef possess only small donkeys.
Eriihrea. — Marchi say that the Erithrea donkeys have analogies witi

the Abyssinian and Nubian breeds, including the Etbai types, and he add
— " The Abyssinian breed includes almost all the donkeys in the Colon}*

It lives on the plateau, the low plain on the east, the Sahel, the westeri

slopes of the plateau and is also distributed over the Gasc residence anc

Setit and Barca. There are also, it is true, many Etba and Kassala speci

mens, but they are few in .comparison with the first.
" The Abyssinian is of slate-grey colour, seldom brown. It has th

mule stripe and the cross mark, and fairly often zebra stripes to the knc'

or hock. During the
"
keremly

"
(rainy season) the hair becomes long and o

a more definite grey, which turns to rust colour during the
"
hagai

"
(dries

season) ,
when it thins and falls out. The muzzle, inner part of thighs, belly

and parts round the eyes are white. Here and there in the Colony, but no

often, grey specimens spotted with white are to be seen. Those of brow

colour, of the same type as our European ones, do not differ from the grey-

in the other outward characteristics.
"
Their height is about 97 cm., the obhque length of the trunk fron

107 to no cm., the chest circumference from 113 to 115 cm. ;
the head i

heavy, the face convex ; the ears are shorter than in the Kuropea.n type, an(

the mane is short.
"

I consider that these animals surpass in sobriety our European types
which are proverbial. During the

"
hagai

"
they may be seen grazing

around the villages on the scanty and short dry grass, which they crop closi

in a marvellous way, and which would be quite insufficient food for sucl

thrifty beasts if they could not supplement it with
"

ari ".
" The Kassala breed resembles the wild Nubian type just as the' AbySj

sinian breed resembles the wild SomaH. The Kassala is reddish-grey, more

or less bright and more or less Hght, which shades off to white on the belly]

/]
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the inner part of the thighs and the fore legs, the muzzle, and the parts
round the eyes ; the back stripe is black, in the form of a cross ; seldom ze-

-bra striped on the legs. The type is clearly long-bodied. The height is

about 112 cm., the length of the trunk 116 cm. and chest circumference

125 cm.
" The Ethai differs from the Kassala breed in its lower stature

(100-102 cm.), its diametral shape more similar to that of the Abys-
sinian breed, from which it is chiefly distinguished by its reddish grey
colour and by its shorter and finer hair. White-spotted specimens are

found also among the Etbais, but they are rare ".

Somalidand. — The Somali donkey, with its two forms, one large and
lithe, the other small but not thick set, is a variety of the Abyssinian
breed. It is found all over Italian Somaliland, especially between the coast

and the rivers.

Provenzale describes it thus: —" Its chief points are:— Average height

1.14 m. in large animals, and 1.08 m. in small ; length 1.20 m. in the former
and 1. 16 in the latter

; average chest diameter 1.28 m. in large and 1.24 m,
in small animals. Head heavy, with slightly convex outline ; ears not very
long, often cut ; neck massive ; mane short ; barrel long ; members extra-

ordinarily robust, especially the legs... ; coat bright grey during the rainy
season and almost reddish, as if tanned, during the dry season. Some
specimens occasionally have dark hair with a tendency to brown. Often
the colour is paler round the eyes and Ups, on the belly and inner part of

the thighs. The dorsal line and cross are seldom absent, while zebra-mark-

ings, very apparent when they are present, are less common. It is mostly
on the coast that specimens are found with light-coloured coats ;

this type
may easily be descended from the classic Egyptian ass, imj^orted from the

opposite Arab shore where it is much used as a saddle animal, especially
at Aden.

"
The small SomaU donkey is a very thrifty animal,which can make the

most of the shghtest traces of vegetation, so that it is scarcely ever seen in
a thin condition during good seasons it is fat and rounded. These small
inimals carry loads that would seem unbelievable : from 50 to 80 kg.,
Eor long and repeated journeys ; but they go at a lazy gait when loaded.
The SomaHs scarcely ever use them as saddle animals...".

This animal seems to have a fair degree of resistance to trypanosomiasis
md might very advantageously be used in Somahland for breeding mules,

^'^ Di better still jennets.
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MULKS AND HINNIES

Italy. — Coming originally to Italy from Greece, the mule at the pre-

'"Jent time plays a very imporjtant part in this country.
In number of mules (496 743 ini9i8), Italy comes second to Spain among

lU European countries. She uses the mule to a large extent as a beast of

'f Jurden, for draught purposes and for agricultural work. If mule breeding
W ;here has developed so greatly without special help, it is because it is more
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suitable economically and is of greater practical value, as compared with

horse breeding, for local conditions.

Of all the parts of Italy, the richest in mules is Sicily, followed in nu-

merical importance by the southern Adriatic district, the southern Mediter-

ranean district. Piedmont, Ivatium, I^ombardy, Tuscany, L,iguria, Ve'netia,

KmiHa, the Marches, Umbria, and lastly Sardinia. The real mule breed-

ing, however, is carried on only in Sicily, the Marches, Umbria, the province
of Aquila, in Apulia and Calabria

; elsewhere it is carried on to a very Hmit-

ed extent and only mules bought in the breeding centres or abroad when

young or already full grown are reared.

Breeding of hinnies (progeny from crossing a stalHon with a female ass)

is seldom practised, and is to be found in Apulia, Sicily and some other

places, but to such a small extent that it is confounded with mule breeding.
Piedmont and Liguria.

— The mule population of these two regions is

largely of Savoy and Poitou origin, but whereas in I^iguria (i8 692 head)

hybrids are purchased when ready for service, in Piedmont mules of 6 to

10 months old are imported on a large scale and then reared and broken in.

In Piedmont (18 447 head),breedingisseldomif ever carried on, where-

as it ought to be encouraged there more than anywhere. The western

part especially, on account of its geographical position and its cHmate, is

very well adapted to this kind of breeding. Napoleon I saw that this part
of Italy fulfilled all the necessary conditions for the purpose, and, in fact, at

the beginning of the 19th century, some donkeys were reared as stalUons

at the
"
Venaria Reale

"
near Turin.

The stud book of the imperial breed of horses of the
"
Mandria di

Venaria Reale
"

(a register which runs from 1806 to 1814) states that

there were reared in this district, along with 50 stalHon horses, 7 stalUon

donkeys foaled between 1802 and 1809 ; these were named Balotino,

Bergamino, Fogoso, Rodomonte, Speranza, Vittorioso and Midas. They
were used as sires till 1814, in which year, after the Russian disaster,

all of them except Speranza were sent to France, according to the

statement written at the foot of the pages containing the pedigree of

each stallion :

"
Je soussigne, inspecteur du haras, certifie que, par ordre

de M. le Prefet, en date du i®' mai 1814, j'ai emmene en France le

baudet ci-dessus signale ".

Lombardy. — Almost all the mules reared in this part (10 551 head)
are imported from other provinces of Italy or from abroad (especially

France and Switzerland). In Lower I^ombardy, mtdes are not bred at all;

it is only in the mountainous part, especially the provinces of Sondrio and

Bergamo, that there are any production centres, but breeding is always
done on a very hmited scale, and with the poorest grade of mares, so that

the mules raised there are small and thick set.

On the other hand, the Brescian type is of greater height, and in build

resembles the Poitevin ; it is found mostly in the Orzinuovi district and is

obtained by crossing with the Pantelleria donkey.
"

It has for long been known that many Lombardy mares may be a

priori adapted to mule breeding, but the main want is the lack of a good
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! breed of donkey. This is the reason for preference being given to horse rear-

ing and the few people who find it necessary to keep mules import them
from Switzerland or from other parts of Italy

"
(Tucci).

Veneiia. — Mule breeding is generally of negligible importance there

(6 i8i head). Only in the provinces of Vicenza, Paduva (Camposampiero,
Este, Cittadella, Montagnana; and Treviso (Oderzo) is there in operation

any great number of breeding stations lor asses, with stallions imported
from Romagna, the province of Brescia and even from Pantelleria.

There are in Venetia 2 varieties of mules, differing only in size :
— one

very small, at most i.20 metres high, and the other bigger, well made and

very strong (Tucci).
Emilia. — There is practically no rearing in the provinces of Bologna

and Ferrara or in Romagna, and the few mules found there are imported
from other parts of Italy. On the other hand the mule industry is of greater
value in the Apennine district of BmiHa, especially in the Bardi, Castel San

Giovanni, Fiorenzuola, Borgotaro, Finale and Mirandola territories. The
mules breed there from native donkeys (with defects) from Romagna, the

Marches or Umbria, are not of great size, but to good shape they add

strength and endurance in work.- In 1918, the number of mules in Emilia
was 5 267.

The Marches and Umbria. — The mules of the Marches and Umbria

(7 677 head) have the same outward lines and the same disposition. Of
medium height (i. 35-1.45 m.) they are well proportioned animals; the

neck is short, the body thick set; the limbs are long, strong, vigorous, with

large joints, good tendons and excellent feet
; the coat is nearly always bay.

They are excellent beasts of burden and very well suited for heavy and quick
draught purposes.

In these parts the mule breeding industry is prosperous and the export
of 5^oung mules very important.

The stallion donkeys used there as sires are not good types ; most of

them lack necessary qualities, and, according to Tucci, asses imported from
the province of Lecce would help and improve this important branch of

animal production, which exists and thrives admirably without assistance

because it is based on a first class economic principle, that of profit.

Ancona, Pesaro, AscoliPiceno,Macerataand Perugia are the provinces
that produce most of the mules of the Marches and Umbria.

There are important mule fairs at Ivoreto (September 23) and Assisi

(October 25).

Tuscany.
— Mule breeding (6 072 head) here is not widespread, and

numerous donkey stud stations exist only in the mountainous parts of the

provinces of Pisa, Massa, Arezzo, Siena and Florence. Tuscan mules, which
are the result of crossing native mares with native asses of small size and poor
development, are not of great size, but are strong and have good staying

qualities for work, and are excellent for weight carrying and hauHng. The

export of these animals every year, chiefly to I^iguria and I^ombardy, is of

some importance.
Latium. — Mule breeding is little practised in this region, where there
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where i6 053 animals in 1918. It is difficult here to substitute mules for

horses, which still find good buyers and which can be raised here easily and
at little cost. Generally the animal shows the influence of the sire, which is

very small. Mules of some size are also to be seen, which are active and

fatigue-resisting, good trotters, dark bay or black in colour, but they are

not very numerous and are the progeny of donkeys of the Marches or of

the south, crossed with Roman mares.

South Adriatic Region (Chieti, Aquila, Bari, Lecce, Foggia and Campo-
basso).

— Breeding plays a very important part here (6490 head in 1918),
as the sale of the mules is prompt and easy. Campobasso, lyccce and Bari

are the provinces where the industry is most widespread, but it is also con-

siderable in the province of Foggia and in the Abruzzi. Bertetti, quoted
by Farli,!, states that the province of Aquila is one of the most important
mule-breeding centres.

"
The real centre for this production lies in the small

district of Montereale, not far from Aquila,as hundreds of mules are brought
to its fairs and sold when a few months old. They are bought by large
owners (" latifondisti ") who carry on the rearing of herds and who use

mule transport for all the material required in their business ".

The mule of tliis part is very high, (from 1.34 to 1.50 m.), thick set, long
headed, with long ears and small eyes ; croup wide and not sloping oft" much ;

chest wide and deep ; Hmbs rather sHght but with good joints and strong
tendons. The colour is bay, brown or grey. Mules are raised here on open
pasture which does not favour the full possible growth, as forage is scarce.

In Apulia the hinny is occasionally met with.

South Mediterranean Region (Naples, Avellino, Benevento, Caserta,

Salerno, Potenza, Cosenza, Catanzaro, Reggio Calabria).
— The provinces

of Reggio, Catanzaro, Potenza and Benevento are those which breed most

mules; in the rest of this region these animals are generally imported. In

1918 the number of mules in the south Mediterranean region was 36 283.
Calabria supplies the best animals. Tucci describes them thus :

—
" Head generally rather big ; forehead wide and square; ears not very long ;

eye large and Hvely ;
nose large with well-opened nostrils ; mouth not very

narrow
;
neck arched and well set on to head, pyramidal in shape and with

wide base on the trunk ; barrel cylindrical ;
chest wide and deep ;

ribs well

sprung ; hocks high ; line of back and loins slightly convex ; back thinning
off towards withers and widening gradually to the loins ; croup ample and
not sloping much ; tail well attached ; abdomen not very bulky ; limbs

straight, strong and vigorous, spare but not too sUm. These animals can
be used for comparatively speedy work and do very well when yoked to

Ught carts. Their coat is dark bay, rarely chestnut coloured, and often

black. As grey mules are less desirable, they are much more seldom to be

seen. The height varies from 1.50 to 1.60 m.
"
The mules from this region

are in great demand by military remount commissions.

The mules of Basihcata and the province of Benevento, though smal-

ler, greatly resemble the Calabrian animals.

Many hinnies are bred also in the provinces of Cosenza, Caserta, Avel-

Uno and Benevento.
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Sardinia. — Mule breeding is practically non-existent here (366 in

1918), although the place is quite suitable. It should be remembered

that in Sardinia there was, and perhaps still is prevalent, the prejudice
that mules spoil the horse. Attempts at crossing, made by the Ministry
of Agriculture, which had Pantelleria donkeys sent to this island, so far

do not seem to have given the results expected.

Sicily.
— This is the part of Italy where mule breeding is engaged in

to the greatest extent
; in 1918 it contained 27 799 mules.

"
Sicily has never beUed the reputation it has gained for possessing a

large number of mules of excellent constitution, thanks to the good breed

of asses and of mares in the country. These have inherited from their geni-

tors the quantity of blood necessary for making excellent mules which,
if they have imperfections in external form inherited from their dams,
are nevertheless not to be despised, as it is not elegance and beauty
which are expected in the mule but strength and endurance for work. The
mule is much sought after in Sicily and the mule industry there grows
more and more important; and now, especially when railways are opening up
the country, the amount of fast work demanded of the horse, whose pace
is more rapid than that of the mule, is falling off, and the latter animal,

though less suited for quick going is stronger, more enduring and better

able to bear the long fatigue, especially the hard country work, and cannot

be replaced by other animals.
" In order to estimate the number and the demand for mules, the condi-

tion of our means of communication should be recalled, particularly in

the interior of the provinces,whereby animal transport is of more importance
than wheel transport. The demand for mules is so great that when there

is a shortage of these in the provinces, large numbers are bought from other

parts, principally Calabria ". (Demarchi).
The Sicilian mule (Report of the census of the province of Catania, quo-

ted by Demarchi) has a mean height of 1.45 m., with head fine, light, of

rectilinear outline, rarely with curves ;
ears long ;

neck muscular and pyra-
midal in form

; withers outstanding ; breast wide
;
chest round

;
back ge-

nerally straight ; croup often very sloping, sometimes round and arched,
but more frequently short and narrow than long and wide ; belly large ;

'I

extremities provided with rigid tendons, solid joints and very hard hoofs;
^* hide generally fine and covered with short bright hair. The coat of the Sici-
^ lian mule is generally bay in all its shades, black,grey, but seldom brown. The

cross and zebra markings are often found in the lightest coloured coats.

White feet occur very rarely.

Some specimens are as much as 1.50 to 1.52 m. in height, but many
are under 1.40 m.

Mules are used for work of all sorts : at the plough and as beasts of

burden for transport of agricultural products and sometimes of building
material. They are used also in light cars, which they draw at the trot ;

fairly often they serve as saddle animals, their pace being very convenient

as they have an ambling gait (Bizzi, quoted by Demarchi).

cat
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Of the 7 provinces in the island,the most important in the mule busines;

are those of Palermo, Girgenti, and Caltanisetta.

There are also many hinnies in Sicily ;
these are very small but o

extraordinary strength and endurance for their size. (Chiari) .

Colonies. —
Tripoli.

— Mule breeding here is of slight extent anr

in the interior almost unknown. " To all questions asked by us on the sub

ject, the answer was that only some few specimens could be recalled, anc

these were obtained more by chance than by design. The breeding o:

mules from imported asses could give, as in Eritrea, excellent results, bui

the small number of mares at present in TripoH would allow only very limi

ted growth in this Une ". (Pucci & Gugnoni).
Erithrea. — The mule of Erithrea and of the whole of Abyssinia stand'

1.20 to 1.40 m. high. Docile and very resistant to work and to climatic

changes, it is excellent for the saddle. The head is not very light, but n
short and somewhat pyramidal ; forehead broad and flat

;
ears not ver}

long : eye large and very spirited ;
nostrils large ;

neck arched, with a mane
back straight ;

loins short and soHd
; croup well made

;
breast wide, chesi

full
; legs rather sHm, dry, with strong joints ;

feet very solid, not requirini

shoeing ;
colour varied.

From the reserarches of Marchi it appears that hinnies are not to be

found either in Erithrea or beyond the Mareb.
Somaliland. — North Somaliland produces no mules, and in the south-

ern part these animals come from the Ethiopian plateau through IvUgh 01

or Eritrea.
' '

Attempts at mule breeding would be worth while on the Benadir coast.

While under no illusion as to the success of the enterprise, for mule raising
is not always an easy matter, it would be advisable to make the attempt, in

view of the importance of rearing for service animals, the importation of

which from Abyssinia is becoming ever more difficult and expensive. The

attempt should be made by using the best stallion asses of the country and
the mares of the neighbouring plateau, or better still of North SomaHland
and Agaden. The progeny would evidently be of small size but would pos
sess vigour and endurance. (Provenzale).
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- The Nutritive Value of the Wheat Kernel and its Milling Products. — Osborne,
T. B., and Mendel, 1,. B. with the cooperation of Ferry, E. 1,. and Wakeman, A. J.,

in The Journal of Biological Chemistry, Vol. XXXVII, No. 4, pp. 557-6oi, 14 diagr.

Baltimore, April, 191 9.

The authors undertook a detailed study of the composition and nutri-

tive value of the wheat seed and its milhng products, from the particular

point of view of the problems arising from modern milling methods and the

3deld desired of the latter for general use. They review the literature on

the composition of the embryo, the outer seed coats or bran, the endosperm
and the whole seed, and they give the data extracted from this literature

or obtained from their own investigations. The chief points are summarised

in the appended tables.

Table I. — Proportion of nitrogen in the various parts

of the wheat kernel.
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Table II. — Percentage composition of dry matter in the wheat kernel.

Saccharose

Dextrin, etc

Starch

Pentosans, etc

Crude protein (N X 6-25).

Fibre

Fat
Ash
Undetermined

Whole wheat Endosperm Bran Embryo

iir(^

m

0.61 %
2.01

63.80

6.27

11.25

1-75
2.18

2.03
10.10

0.24 %
3-63

77-52
1.80

11.17

0.34

1-^5

0.43

3-72

1-92 %
5-03
0.00

32.77

17.60
II. 18

8.26

8.61

14.63

24-34 %
0.00

?

40.25

1.71

13-51

4.82

15-37

-Ml
i)i"

Table III. — Percentage composition of commercial wheat germ meal.

Sugars
Dextrin

Starch

Pentosans, etc. . .

Protein (N X 6-25)

Fibre

Fat

Ash
Undetermined . . .

7-71 %
7-50

18.21

8.29

31.00

2.35

10.44

4.91

9-59

For the most part, the experimental work of the authors consisted in a

long series of experiments on rats, to reach a quantitative comparison be-

tween the entire wheat kernel and its milling products with respect to the
nutritive value of their proteins and their content of water-soluble vitamine,
both for the maintenance of adult rats and the growth of young ones. The
results of these investigations may be summarised as follows :

—
The proteins of the wheat kernel are not greatly inferior, for mainten-

ance to casein or even to the total proteins of milk, but are somewhat
superior to ghadin. They are adequate for promoting the growth of rats

to normal adult size, but the quantity of protein required for growth is

relatively large. The crude protein of commercial wheat embryo flour

appears to be more efficient than that of the entire wheat kernel for mainten-

ance,and much more efficient for growth. The crude protein of wheat embryo
has a higher value for growing animals than that of the embryo, and is as

efficient as that of the combination of wheat flour with egg, milk or meat.
Hence the agriculturist is justified in his high estimate of the value of wheat
bran as a protein concentrate.

The protein of the endosperm was adequate for the maintenance of adults

but not for growth, even when the intake was large. A diet containing only

10.3 % of protein furnished by flour supplemented with egg, milk or meat

[157]
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produced more rapid growth than a diet containing even 50 % more pro-

tein derived entirely from the wheat flour. This shows that, under ordinarj^

L human dietary conditions, the proteins of wheat are advantageously em-

ployed.
Commercial wheat embryo is much richer in water-soluble vitamine than

commercial bran and flour. The pure embryo, carefully separated from all

the other parts of the seed and used as the sole source of vitamine suffices

to maintain young rats but fails to promote their growth. Wheat kernels

from which the embryo has been carefully removed are still rich in water-

soluble vitamine. Following on these observations the authors raise the ques-

tion of whether the water-soluble vitamine i 5 a single substance or a mixture

of two or more. If it is a single substance il must be a constituent of the

endosperm.
Rats fed for i year from the time of weaning on diets containing 92%

of wheat or 50% of commercial wheat embryo reached full maturity with-

out giving any evidence that wheat contains a toxic substance.

Applying these results to the question of the degree to which it is desir-

able to mill flour, the authors conclude that, except in special cases, Httle

can be gained by including bran and embryo in the flour when this is used

for human food under the conditions prevailing in the United States, where

the greater part of the flour consumed is taken along with other foods which

make good the nutritive deficiencies of its protein better than would be

done by the proteins of embryo and of bran. Again, considering that the

rations of farm animals require protein supplements and that wheat bran is

a good source, the by-products of milling will be better utilised as food for

animals than for man. Besides, as about 80 % of the wheat kernel can be

so improved in nutritive value by adding animal products to the diet that

a much smaller amount of flour will satisfy the protein need of nutrition
,
it

may well be that the use of the by-products of milling for the production
of meat, milk, or eggs will result in n greater economv in the use of flour than

if these were used directly for human food.

158 - The Slight Effect of the Malaria Plasmodium^ on its Intermediate Host.
— See No. 222 in this Review.

159 - Agricultural and Industrial Consultative Committees in French West Africa.
— L'Afrique Frangaise, Bulletin du Comite de I'Afrique Frangaise et du Comite du Ma-

roc, Year XXIX, Nos. 11-12, pp. 341-342. Paris, Nov. & Dec, 1919.

A decree of May 21, 191 9, instituted in the chief town of each of the

colonies of Senegal, Upper Senegal and Niger, Upper Volta, French Guinea,
the Ivory Coast and Dahomey a consultative committee for agriculture and

industry, to represent at the local government the interests of the farmers,

breeders, forest and industrial Usts resident in the colony.
Since the beginning of the world war, French West Africa has managed

to intensify its production considerably. In order to keep up and increase

this effort the Governor of the colony created this organisation for bringing

together the scattered authorities and coordinating their efforts.

[151-151]
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The consultative councils in question are composed of two sections :
j

the first of members elected on the ballot list system by the French colo-

nists, and the second of native farmers nominated by the local authority.

Their functions are exclusively consultative.

1 60 - Sugar-making Schools in Canada. — See No. 252 in this Review.

EXHIBITIONS
AND TRIALS

CONGRESSES

161 - International Cold Storage Conference at Paris, December, 1919. — Com-
j

munication from the International Institute of Cold Storage, 9, Avenue Camot, Paris, 17. 1

The International Cold-Storage Conference which met in Paris in De-

cember 1919 was held for the purpose of considering the creation of an inter-

national organisation which would enable every country to benefit in co-

mon from the work done by the scientists, economists and manufacturers

of every nation, engaged in studying questions relating to cold-storage.

The exploration of the domain of low temperatures has been very pro-

ductive in results of incalculable value for the whole of humanity during
the last thirty years.

Thus, the cold storage of perishable foodstuffs now at the end of the

war is the only means of saving from famine not only the French people but

also most of the nations of Europe, as it has enabled them to have supplies

of meat from the abundant hvestock of such distant countries as South

America, AustraHa, Canada, Madagascar, etc.

Furthermore, the exploitation of the inexhaustible resources of oxygen
and nitrogen in the air has been undertaken for the first time by George
Claude. After giving rise to the industries connected with liquid air, the

exploitation of temperatures of — 2000 C will be capable in the near future,

through the manufacture of artificial nitrates, of creating great sources

of hitherto unsuspected wealth which will be available for the common good
of humanity.

The Conference held its sittings on December 15, 16, and 17, 1919,

in the Ministry of Commerce building. The general meetings took

place under the presidency of M. Noulens, Minister of Agriculture and Food,

and the Commissions under the presidency of M. A. A. Bernhoft, Minister

for Denmark at Paris, assisted by M. T. de Alvear, Minister of the Argentine

Repubhc, M. IVIinozzi, Italian delegate, for the general administration Com-

mission, and under the presidency of M. Ch. Ed. Guillaume (Switzerland),

Director of the International Weights and Measures Bureau, for the second

Commission which had special charge of the study of technical questions.

Forty Governments, Dominions and Colonies were represented at this Con-

ference by 89 delegates.
The Conference drew up an international Convention text which is to

be submitted for ratification to all the Governments interested and which

creates an International Cold Storage. Institute, with its seat in Paris,

in which all countries invited to enter the League of Nations under the con-

ditions laid down by the Treaty of Versailles will take part. In view of the

considerable interest taken, under present circumstances, in a rapid de-

velopment of all applications of cold to the preservation of perishable food-

[160-161]
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[Stuffs, the Conference immediately set up a general temporary Confer-

ence for the purpose of controlling and directing the new Institute. The

latter has elected a provisional Executive Committee to secure its proper

working, having as President M. Andre IvEbon, late Minister, President of

the French Cold Storage. Association ;
Vice-Presidents M. T. de Ai^vEar

(Argentina) Plenipotentiary Minister and Envoy Extraordinary for the Ar-

gentine RepubHc ;
M. H. A. Bernhoft, Plenipotentiary Minister of Denmark

in Paris ; M. Kamerungh Onnes (Netherlands), Professor at the University

of I^eyden ;
M. Menozzi (Italy), Director of the Royal Higher School of Agri-

culture, Milan
;
M. Vesnitch, Minister of the Kingdom of Servia.

The Executive Committe includes in addition 12 administrators, of

various nationalities, and the Presidents ot the various international com-

missions. The Presidents of the following international commissions weie

nominated immediately, so that they may begin their work as quickly as

possible :

1st Commission : Scientific questions.

Section A : Physics, Chemistry, thermometry of low temperatures. Pre-

sident Prof. Kamerlingh Onnes (Netherlands).
Section B: Units. President M. Ch. Ed. GuillaumE (Switzerland).

Section C : Biology, Hygiene and Medicine. President, M. D'Arsonval

(France) .

2nd Commission : Cold Storage materials.

Section A : Cold Storage machines. President, M. Eouis Block

(United States).

Section C : Methods of testing cold storage materials and plants.

President, M. Barrier (France).

3rd Commission : General appUcations of cold.

Section A : Perishable food and foodstuffs. President, Mr. J. 'A. Rud-
DUCK (Canada).

Section B : Agricultural industries. President, M. Menozzi (Italy).

Section C : Ice industries. President, Mr. D. A. Brown (United

States).

Section E : Liquid air industries. President M. G. Claude(France).

4th Commission : Cold-storage trasport.

Section A : Overland. President, M. Cattanes (Italy).

Section B : Oversea. President Mr. Milton (Great Britain).

6th Commission : Teaching and diffusion of knowledge. President,

•Mr, Wemyss Anderson (Great Britain).

7th Commission : General economy and statistics. President, M.

Raffalovitch (Russia).
Since its first session the Executive Commission has elected to the post

of Director of the new institution M. Emile Gouault, Secretary General of

the French Cold Storage Association, late Naval Officer.

From the month of January, 1920, the Institute has arranged for the

publication of a Monthly Bulletin of Information on Cold Stayage issued

in 2 languages, English and French, in which all the scientific, technical

and economic documents of the whole world which have come to the
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knowledge of the Institute are classified methodically. This publicatioi
aims at bringing quickly within easy reach of scientists and manufactur

ers, krlowledge of the progress made in all parts of the world.

CROPS AND CULTIVATION

AGRICULTURAL 162 -
Ofgaiiisation of the Agricultural Service of Applied Meteorology in Italy (i)

METEOROLOGY — Azzi, G., in Bollettino delta Unione delle Cattedre ambulanti di AgricoUura Italiane

Year I, No. 2, pp. 1-12. Rome, 1919.

Under the auspices of the Italian Farmers' Society, the author organ-

ised a network of agricultural stations of applied geography and meteorolog}

which, since the sowing period in 1918, have begun a series of parallel obser-

vations on the growth of wheat and the incidence of meteorological factors

The observations are recorded on 4 forms :
—

1st form : from sowing till brairding.

2nd form : from brairding till restarting growth in spring.

3rd form : from restarting growth till flowering and setting.

4th form : from flowering and setting till maturation and harvest.

Each form consists of 2 parts or tables : Series A and Series B. In the

table in Series A are recorded both the biological and the meteorological

observations made by the observer objectively, without the use of instru-

ments ;
while in Series B observations made by means of instruments on

temperature, precipitation and sky are set down.

As an example, the 4th. form may be taken, which is as follows :
—

Series A. (observations without instruments):
—

i) Name of station

2) Name of variety of wheat

3) General condition of seedings at beginning of observations. . .

4) State how and under what cUmatic conditions setting took place

5) Milk stage of ripeness (grain completely developed but still green

and soft)
— Date

6) Wax stage of ripeness (grain yellow and of the consistency of

wax)
-— Date -

7) Complete ripeness
— Date

8) Before har\^esting, choose an area of i sq. metre in the middle of

the field, cut all the plants on it and count :
—

a) the total number of plants

b) the number of plants having 1-2 stems

(i) In a previons work, the author showed the general Unes of the fundamental ideas

of his system, illustrating his article with complete detailed schedules and forms. The

present, paper gives a summary of the work done in Italy and reproduces one of the forms

(the 4th) used in the agricultural meteorological stations.

The forms have had to be made as simple as possible, in order to encourage, at the

beginning, the support and collaboration of the farmers, These helpers in time will improve

and thus be able to extend their researches, as provided for in the general piogramme and

in the complete form in the previous publication. {Ed.)
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c) the number of plants having 1-4 stems

d) the number of plants having 4-5 stems

e) the number of plants having over 5 stems

9) When did harvesting begin and under what conditions was it car-

ried out'?

10) Climatic conditions and meteorological phenomena which, in the

observer's opinion, favoured the growth and regular ripening of the grain .

11) Climatic conditions and meterological phenomena which, in the

observer's opinion, damaged the growth and ripening of the grain . . . .

"

12) Diseases and insect pests

13) Growth of weeds and damage done

14) Average yield in kg. per hectare : straw . . grain

15) Weight of 1 000 grains

16) Weight of I litre of grain

17) Other observations considered by the observer as useful to in-

clude. •

Series B. (observations taken with instruments) :
—
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all the vareities of wheat grown in a given zone. For each variety the follow-

ing information is supplied :
—•

i) Approximate area % of total area sown with wheat.

2) Average yield of grain per hectare on land of average fertility.

3) Morphological characteristics (if the wheat is awned or not, colou-

red or not).

4) Physiological quahties (early or late, etc.) .

5) Ivand best suited for wheat-growing.

6) Land not suited for wheat-growing.

7) Adverse metorological phenomena to which the variety in question
shows itself specially resistant.

8) Adverse meteorological phenomena from which the variety in

question shows itself particularly Hable- to damage.
To this special information are added other general data regarding

topographical and agro-geological conditions and the meteorological phe-
nomenon or phenomena most injurious to wheat in the district concerned.

On the basis of the census data on wheat at several stations, a beginning
will be made, during 1920, with a series of genealogical selections with the

aim of isolating, from amongst local varieties, the pure lines which best adapt
themselves to the cHmatic conditions of the place by uniting in the best pro-

portions the two quahties of specific productiveness and resistance to the

most unfavourable chmatic factor, and hence giving the maximum yield of

grain.
In the general work programme prepared in full detail for the ist de-

cennial period and the following one, an ever-extending collaboration with

Breeding and Selection Institutions is provided for, so as to ensure that the

results which will gradually be obtained may have the widest and most

rational appUcation.

163 - The Climate of Illinois From an Agricultural Point of View. — Mosier, j. g. in

University of Illinois Agricultural Experiment Station Bulletin No. 208, pp. 1-125 + 14 fig.

Urbana Illinois, Apr. 191 8.,

Thetwo absolutely predominating factors for the growth of crops

in the State of IlUnois : are precipitation and temperature (and frosts)

Rainfall. — The total rainfall would be suflicient each year to produce
maximum crops if the distribution was regular.

DistriHttion of rainfall. — The annual average for the vState of Illi-

nois is 37.98 inches, or more than 3 inches per month, an amount more than

sufficient to insure an abundant harvest ;
the fault is in the distribution

of the rain : during the 10 years 1906-1915, at the University of IlHnois,

there have been 25 periods of 20 days or longer in each of which the rainfall

has been less than i inch
;
6 of these periods lasted 20 days or longer. If

the deficit periods coincide with one of the periods in which the atmospher-
ic factor

"
moisture

"
is critical for the crops, the harvest is always much

reduced. Hence the necessity for taking every precaution to preserve

the moisture in the soil by preventing evaporation and dispersion. Maize,

during the 3 months of its growth, requires at least 7.5 inches of rain. In-

[ 162-163]



I

AGRICULTURAL METEOROLOGY 147

tier words, the summer rainfall in June to August is the most important
or maize.

The following data show the quantity of rainfall during the said

leriod and the yield of grain (maize) :
—

Summei rainfall Bushels of maize per acre

ess than 7 inches. . . .

ietween 7 and 10 inches,

tore than 10 inches. . .

Core than 13 inches. . .

25.3 (
8 year average)

32.4 (9 » »
)

39.8 (11 » j>
)

45.9 (7 » »
)

There is, therefore, a difference i'ri'yield of 20.6 bushels corresponding
o the minimum and maximum rainfall.

Temperature. — Between the districts of the extreme north and those

f the extreme south there is a difference of ii^ F. in mean temperature
,nd a difference of 4 14 weeks in the duration of the frostless season. Such

ifferences cause noticeable effects on the distribution of crops, and while

he cotton plant grows in the southern limits of the State, the cultiva-

ion of maize in the northern limitis, though limited to early maturing

•arieties, is sometimes damaged by destructive early autumn frosts.

In the lower third of Illinois, high temperatures hinder the growth
'f oats which, on the other hand, constitutes one of the commonest crops

a the northern districts.

To insure the normal growth of any crop a certain number of hours

re required during which the temperature remains above the minimum
or growth. These are

"
degree-hours ", obtained by multiplying the

Lumber of hours during which the temperature is above the minimum

>y the dift'erence in degrees between the average temperature during the

teriod of growth and the minimum required for growth.
For the various groups of districts into which Illinois has been subdi-

ided we have the following degree-hours calculated according to the aver-

,ge temperature on May 20 and September 15 and taking 49° F as the

ainimum temperature for the growth of maize :
—

Districts Degree-hours

Extreme northern

Central northern .

Central

Central southern .

Extreme southern.

57910
60860
67 240
72 800

76560

From 1876 to 1915 for the State as a whole the- average number of

legree-hours was for the growing period of maize, 66 708 per year, with a

naximum of 75 240 in 1901 and a minimum of 57 930 in 1882. Ini90i,the
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yield was 21 bushels per acre and in 1882 it was 24 bushels. During the

period of 40 years, in 21 years the number of degree-hours was above the

average and the yield in grain averaged 30,4 bushels per acre, while in the

other 19 years the number of degree-hours was below the average and the

average yield 53-6 bushels. The better yields were therefore obtained in

the years when the number of degree-hours was sHghtly below the average.
The following table sums up the data regarding the yield in grain of

maize, the number of degree-hours and the rainfall for July-August at the

Agricultural Experiment Station of Urbana :
•—

Degree-hours
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Some men of science talk of a close relation between hydrographic and

leteorological phenomena on the eastern coast of north Japan, and they

[propose undertaking a series of systematic observations on sea tempera-
Itures for the purpose of deducing therefrom some indications as to the kind

hi summer to follow. Observations of such a nature, however, involve

|tnany difficulties.

A close correlation has also been discovered between the summer tem-

[peratures in Japan and the number of sun spots, but the problem of fore-

:asting sun spots long in advance is far from being solved. In the absence

lof better data the author shows in his article the results of an attempt to

lappty statistical methods to the forecasting of summer temperatures, based

Ion the fact that in the north of Japan temperature variations are related

Ito barometric variations observed in March at the observatories of Zi-

iwei (China) and Miyazaki (south-eastern coast of the island of Kiushiu),

id during the period March to May at the observatories of Santiago (Chile)

land Buenos Aires (Argentina). The annexed table shows the coefficients

lof correlation between the pressures in South America (March-May) and

[the August temperatures at 8 Japanese stations, in the course of 30 years'

observations (1884-191 3).

stations Probable error

i Nemuro.
iJokkaido. . .

'

Sapporo.
Hakodate

Aotnori .

Miyako .

ICohoku. . . .
<' Isinomaki

I
Akita. .

V Niigata .

0.093

0.074

0.083

0.088

0.097

0.075

0.095

0.087

Hence there exists a positive and strong correlation. The higher
bhe barometric pressure in- March-May at Santiago and Buenos Aires in

relation to the pressure of the preceding year, the higher the August tempera-
lure will be in north Japan in comparison with the temperature of the

preceding year.
Between the barometric gradient Zikawei-Miyazaki (i) and the August

temperature at Japanese stations there are the following correlation coeffi-

cients : Nemuro 0.341, Sapporo 0.402, Hakodate 0.402, Aomorio. 378

[yako 0.312, Isinomaki 0.465, Akita 0.391, and Nijgata 0.424., Here

klso the parallelism between the two groups of values, barometric and

|hermic, is very evident : the greater the difference in barometric values

jetween Zikawei and Miyazaki, the higher will the August temperature
)e in north Japan.

(i) The difference between the pressxire at Zikawei and that at Miyazaki. (Ed.)
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150 : AGRICULTURAL METEOROLOGY

Given on one hand, the close relationship between the August tempera-
tures and the rice yield and, on the other hand, the high degree of correla-

tion between the August temperatures in Japan and the barometrice val-

ues in March in South America and in March-May in China and south Japan
(island of Kiushiu), it should thence be possible to estimate fairly roughly,
from the end of spring, what the rice yield will be, after establishing the

connection between the thermic values in August and the grain yield.

A moment's reflection will suffice to show how much more simple and
natural it is to calculate directly the correlation coefficient between the yield

of rice grain in north Japan and the barometric values at the above-men-
tioned stations. '

In his calculations the author deals separately with the crop for the

Hokkaido district (the Nemuro, Sapporo and Hakodate stations) and for

the Tohoku district (Aomori, ]\Iiyako, Isinomaki, Akita and Niigata).
Hokkaido : the coefficient of correlation between the rice yield and

the annual variation of barometric pressure in South America for the month
of March is equal to 0.674. If, instead of South America, the barometric

gradient of Zikawei-Miyazaki (for March) is taken, the coefficient is equal
to 0.581.

T6ho'ku : the values of the coefficient of correlation are 0.459 and 0.431

respectively. |

Hence the coefficients in both cases are very high. It may be conclu-

ded from this fact that in north Japan a poor rice crop in most instances

is preceded by a very low barometric pressure over South America in the

period March-May and by a very slight Zikawei-lVIiyazaki gradient (March).

165 - Climate and Cotton Growing in the United States. — Stine, o. c. and baker,
O. E., in Monthly Weather Review, Vol. XLVII, No. 7, pp. 487-489, 12 figs. ^Washington,

. July 1 91 9.

CLEvrATE OF THE COTTON BELT. — In this belt the variations in yield

per acre and the density of the cotton acreage depend principally on soil

conditions. On the other hand the outer boundaries of cotton production,
both to south and north, are determined almost entirely by climatic factors.

The cotton belt has anaveragesummertemperatureof77°F. along the north-

ern boundary. In eastern Kentucky very little cotton is grown for

household use in the mountains, although the summer temperature
is only 74° F. In the southern portion of the cotton belt the summer

temperature is 80° to 850 F., and in the Imperial Valley of California it

averages 95° F.

Along the northern margin of the belt the last killing frost occurs, on the

average, about April 10,and the first killing frost in autumn about October

25, so that the frostless season is about 200 days. In the southern portion
of the belt the last killing frost in spring occurs about March 10, on the ave-

age and the first killing frost in autumn about November 25, the frostless

season being 260 days or more in length.
The average annual precipitation in the Cotton Belt ranges from 23

inches in western Oklahoma and Texas to 55 inches in eastern North Caro-
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lina and 60 inches in southern Mississippi, and it is always heavier in the

Mississippi Valley States than in Texas or the South Atlantic States.

The summer rainfall is somewhat greater than that of the other seasons,

especially in the southern and eastern portion of the belt, reaching a maxi-

mum of 30 inches in southern Mississippi and in eastern North and South

Carolina, while in the Black Prairie of Texas the amount averages only
8 inches.

Autumn is the driest season of the year, practically all the important
cotton regions receiving less than 10 inches of rain during the autumn
months.

Weather conditions favourable for cotton : a mild spring with

light but frequent showers ; "a moderately moist summer, warm both day
and night ; a dry, cool and prolonged autumn. Too cool weather in the

spring retards growth, and too much rain may induce the seed to rot rather

than to germinate or later cause the development of surface roots, to the

sacrifice of the deeper roots, resulting in wilting and shedding of leaves

and bolls during drought.

May and June particularly are critical months, when heavy rainfall,

especially if accompanied bj^ low temperatres, is very detrimental.

Drought in the spring often kills the young shallow-rooted seedlings.
A w^et summer promotes vegetative growth at the expense of boll pro-

duction, while drought stunts the plants, causes early maturity and reduces

the yield.

The most unfavourable conditions for the crop are a cool and wet

May and June, followed by a hot and dry July and August.
The ideal rainfall is of the thundershower type with several days of

bright, warm weather between rains. Plenty of sunshine is especially

important in June and early July when the plants are in bloom.

When the cotton matures and the bolls begin to open in the latter part
of Aiigust, rainy weather is undesirable, as it retards maturity, interferes

with picking, and discolours or damages the exposed fibre. Moderate rain

in early vSeptember, however, favours the production of a large top crop of

late maturing bolls. The greater daily rage in temperature in a dry autumn
is also favourable to the maturing crop as it checks vegetative growth and
induces fruiting. Early frost in autumn kills the top crop on the upper
branches of the plant or causes the bolls to open prematurely, often

seriously reducing the yield.

Dates of pi^anting antd picking. — Cotton planting generally begins
in the southern portion of the cotton belt about March 20, and progresses
northward ; in the central poition planting begins during the first week in

April, and in the northern portion about April 20. It lasts usually 2 to 3

weeks.

In extreme southern Texas chopping out begins in April, in the southern

districts in May, and in the northern districts between June 20 and July 5.

Cotton picking begins about August 10 in the south, in the last weeks
of August in the centre and only about September 10 in the northern por-
tion of the belt.
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166 - The Influence of Pruning on the Resistance of Fruit Trees to Cold : Investiga-
tions in the United States. — Whitten, J. C, in Monthly Weather Review,

Vol. XlyVlI, xs'o 8, p. 570. Washington, August, 191 9.

The general condition of a plant at a given time, the degree of maturity
or quiescence, the quickness of growth, have all a more or less marked
influence on the plant's resistance to unfavourable surroundings.

Investigations made at the Missouri Agricultural Station have shown
that sap concentration is least (minimum sugar content) during the periods
of rapid growth in spring and at the beginning of summer.

The supension or slowing of growth brings about an ever-increasing
concentration of sap, with a rise in reserve stores.

The earlier that growth stops in autumn, the greater will the concentra-

tion of sap be and the greater will the quantity of reserve material be.

On the other hand, as the degree of concentration increases, the freez-

ing point becomes lower and thus the plant is able to stand lower tempeia-
tures than would be the case if the juices were weaker.

For example, in a peach orchard, vigorous growth of branches contin-

ued up to the first autumn frosts. The following spring the blooms were

killed in a single night by a fall of temperature to — 2.78*^ C.

In another orchard in the same district, growth stopped much earlier,

while the leaves kept healthy and active until the first frosts.

The following spring the flowering buds were very resistant to frost.

Pruning. — With the old pruning methods, trees underwent every
winter a very severe pruning which brought about a vigorous growth of

shoots at the ends of the pruned branches. These shoots continued length-

ening and producing leaves all summer, thus preventing the concentration

of sap and the storage of reserve material.

With the new pruning system, on the other hand, the main branches

are untouched ; they are only cleared every year by the removal of useless

side branches, so that gro^vth stops early.

These branches and their leaves, of slow growth, have compact tissues,

evaporate and transpire very little and thus keep their sap concentrated.

In addition, the leaves do not remove moisture from the fruit during dry
seasons.

By this pruning system not only is resistance to low temperatures ob-

tained, but also resistance to drought.

IIL PHYSICS,
CHEMISTRY

AND
:CROBIOLOGY

167
- A New Acid and Alkaline Scale especially for Soils. — wherry, e. t., in journal

of the Washington Academy of Science, Vol. IX, No. 11, pp. 305-309. Washington, 1910,

The author proposes a new scale for acid and alkaline reactions, introdu-

cing the idea of specific acidity and specific alknliniiy, the unit of which in-

stead of being the gramme-equivalent per litre is the number of gramme-
equivalents of each ion (hydrogen or hydroxyl) present in distilled water at

the usual temperature. These values would represent the respective chemi-

cal potentials and according to a suggestion of Adams are indicated by
the letter X, the initial of the Greek word meaning

"
chemical ".

In this scale the values for the hydrogen ion represented by Xh , are
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such that neutrality is shown by Xh ^ O, and are obtained by subtracting
the exponent Ph from the value 7 (i).

The annexed table gives a summar}^ of the values corresponding to

the most probable reactions in the soil.

Scale of Soil Reactions.

Generic

reaction

Usual method

H OH- Ph POH

PropcSed new method

Specific
' Specific
alkahn-

acidity
I ity

Xh ' Xoi

Denominations

proposed
for the

specific reactions

[Add

[Neutral

Alkaline.

' loo

I 10-3

• '' 10-4

/ 10-5

\ 10-6

• 10-7

10-14

lo-ii

10-10

10-9

10-8

10-7

10-8 10-6

10-9 10-5

10-10

10-"

10-4

10-3
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decreased, while the nitrogen remained constant. Water-soluble matter
at first decreased, as compared with untreated soil, then increased but
without ever equalling the sum of that in the soil plus that in the added
manure. Nitrate quickly disappeared, and later reappeared and increased

in proportion to the manure used.

The above, in short, is a confirmation of the fact that fresh manure
should not be added to a

soil^ just previous to or during the time a crop is

growing. It should be remembered, however, that these experiments were

made with glass jars.

169 - The Influence of Heated Soils on Seed Germination and Plant Growth. —
Johnson, J. (Department of Horticulture, Wisconsin Agricultural Experiment Station)

in Soil Science, Vol. VII, No. i, pp. 1-87, 9 pi., bibliography of 79 publications. Bal-

timore, 1 91 9.

The method of sterilising soils by the action of heat is more and more

appreciated : the phenomena inet with in this method of treatment are

complex and form the subject of an extensive scientific literature.

Besides the phenomena which have been noted in the soil itself, the

author deals with the changes which take place in heated soil; he regards
them from the standpoint of their eftect on seed germination and on plant

growth and he endeavours to draw from them conclusions on the subject as

to the probable natures of these changes. It appears from observations made

that, generally, when heated to looo-ii 50 C, all soils retard both seed

germination and plant gro^\i;h, but this retardation is followed by | er

increased vigour of growth; the degree of these actions varies according
to the soil, seed, and plants used and the conditions under which the

experiments are carried out. In a series of trials made with 7 different

soils heated to temperatures varying from 11 50 to 500° C. and using various
|

u

seeds and plants, a general atjd gradual toxic effect was noticed on germina- 1 j,

tion and first stages of the growths of the plants ;
the toxicity reached its-;

maximum in soil heated to 250° C, then decreased at higher temperatures
and became practically nil at 3500C. or above. At any rate, the soils cease.;<

to be toxic after a time and do so sooner when the intensity of toxicity is-^

less ;
on the other hand, the final beneficial action of heating is greater

when the toxicity is more intense at the commencement of growth.
The toxic action caused by heating soils and the subsequent beneficial

action that results, vary in a marked manner according to the nature of

the soils ;
these differences appear to be correlated with the balance of all

the various factors which affect the soil tested.

Seed of different plants also vary in a marked manner in their resist-

ance to the toxic action of heated soils, which depends largely on the family
to which they belong :

—• the Gfaminese and the Cucurbitacese are usually

resistant, w^hile the Leguminosse and the Solanacese are more sensitive.

However, seeds classed as sensitive may show accelerated germination in

soils vv^hich do not become highly toxic or which have been only slightly

heated. lyike the seeds, the plants themselves differ much in their sensi-

tiveness to the toxic action of heated soils although there may not always

[168-169]
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be parallelism with the influence of toxicity on germination even in the

same species.

In certain heated soils the growth of fungi, especially those of the genus
Pyronema is similar, as regards toxicity to germination and plant growth,
to that of higher plant species ; fungi, and apparently, bacteria grow very
well in soil previously heated to 250^ C, that is to say, in soils most toxic

to seeds and plants. The ammonia content and the concentration of the

soil solution of a soil heated to various temperatures are highest at about

250° C, and they diminish gradually with an increase or decrease in the

temperature of heating ;
both are correlated with the initial toxic action,

caused by heating the soils, on germination and early growth, with the

later beneficial action which follows, and with the growth of lower micro-or-

ganisms in the soil. This correlation is only true for a given soil and not
for all soils. The absorptive capacity of a soil appears to have an influence

on its toxicity, for it has been noticed that the toxicity to germination of

water extracts of various heated soils is more directly proportional to the

ammonia content. The author considers that the toxic action in heated
soils is mainly due to the ammonia produced during the heating from am-
monium carbonate which, in normal conditions, would be gradually decom-

posed ;
as a matter of fact the addition of ammonia in varying amounts to

a soil produces effects on germination and plant growth in many respects
similar to those caused by heating. Similar effects of high toxicity on the

germination of certain seeds can be obtained with heated soils or their

extracts and equally with certain strengths of ammonia, and these efi'ects

cannot be reproduced except with ammonia or ammoniacal salts.

At any rate, the toxic substance produced by heating the soil is recov-

ered or transformed into non-toxic compounds in soils kept under normal
conditions of cultivation, and this is caused by the activity of the ordinary
soil flora

; however, this flora may, at least apparently, increase the ammonia
present, which, according to the author, is not, however, found in the free

state but in the form of transition compounds which are decomposed in

the analytic processes.
The temperature at which the soil is kept after heating has great im-

portance so far as the permanence of toxicity and the commencement of

beneficial action are concerned, the toxic action being more persistant and
destructive below 25° C.

It should be noted that all the above mentioned conclusions apply .

particularly to soils heated to high temperatures and in a dry state, but the
author believes that there are no fundamental differences between soils

partly sterilised by steam and soils heated to higher temperatures and
reinoculated with normal soil flora.

It should not be overlooked that the destructive action noted, should
not diminish the value of sterilising the soil by heating both for research

and practical purposes ;
it is even a treatment to be recommended (especi-

ally steam sterilisation) whenever it is necessary to eHminate certain

organisms from the soil
; but in that case a slight retardation in growth

must be expected (which will always be followed by benefit) and in these
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ERMANENT
PROVEMENT
AINAGE AND
RRIGATION

•i-!

Special cases (relating to both the soil or plants or in certain environments) |j

marked changes in the normal course of growth are to be reckoned with.

170
- Progress of Irrigation in India, Egypt and the Sudan.— i. statement ExhibUins,

the Moral and Material Progress ami Condition of India during the year 1917-18, No. CiV,

pp. 1 41 -1 47. IjOiidon 1 91 9.
— 11 British India, Progress of Irrigation. The Board of Trade

Journal, Vol. VIII, No. 1192, p. 419. lyondon, 1919.
— III. Report on the Progress of Agri-

culture in India for 1917-18, pp. 107-111. Calcutta, 1919.
— IV. Cunningham, B., Irriga-

tion in Egypt and the vSudan. Nature. Vol. CIV, No. 2003, p. 67. Eondon, 1919.

I, II, III. Irrigation in India.— Two-thirds of the population of India

Uve by agriculture, and one of the most important conditions of the growth
of agriculture is the irrigation system. There are four methods by which

irrigation is carried out in India. The first is by placing some form of

barrage across a river which flows throughout the year and diverting the

water by means of a canal to the country to be irrigated. It is on this prin-

ciple that the great perennial canals of northern India are constructed.

The second method is by leading canals direct from rivers without the use

of barrages. These canals obtain no water until the river reaches a certain

height. They are known as inundation canals, and constitute the major-

ity of the canals in Sind and many of those in the south-west of the Pun-

jab. The third method is bj^ building a dam across a valley and storing
the rainfall water during the monsoon, the water so held being distributed

to the neighbouring lands by means of canals. The reservoirs'thus formed

vary in size from the tiny village tank to the monumental works in the

western Ghauts, with masonry dams up to 270 ft. in height. The fourth

method is by Hfting water from wells, either by indigenous and primitive
methods such as the leathern bag drawn by bullocks and the Persian

wheel, or by means of power-driven pumps.
For financial purposes. Government irrigation works are classified as

productive, protective, or minor works. The capital outlay on works of all

three classes to the end of the year 1917-18 amounted to about £ 50 000 000

and it is significant that over three-fourths of this amount was expended
on productive works. These are works which are expected to pay all

charges, including interest, within ten years of completion, and it speaks
well for the efficiency of their construction and management that inigiy-iS
the receipts, including land revenue due to irrigation, not only met all ex-

penses, including interest, but yielded a net profit of £ 2 000 000. There
are now over 66 000 miles of main and branch canals and distributaries,

from which an area of nearly 26 000 000 acres is irrigated.

An estimate has been made that the value of the crops irrigated by
Government works in a single year exceeds by more than 25 per cent, the

total capital outlay on such works. It would be difficult to frame in a

single sentence a more striking illustration of the benefits of irrigation in

India.

Several new irrigation schemes which have been under investigation
are of the first magnitude. There is the Sukkar barrage project in Sind,

which provides at an estimated cost of nearly £7500000 a weir across

the Indus, with two large canals taking off from the right and left banks of

A
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the river to supply water for the perennial irrigation of areas now depend-
ent on inundation canals. Another extensive project is that of the Sind-

Sagar-Doab canal in the Punjab, which comprises a barrage on the Indus

river, with an extensive canal system providing for the irrigation of some
200 000 acres at a cost of nearly £6 000 000. Also in the Punjab, on the

Sutlej, is the site of the Bhakra Dam, estimated to cost £7 000 000 and

designed to store water to a height of 360 ft. above the river bed. About
I 400 000 acres will be irrigated and the dam, if built as now designed,
will be higher than any in existence. In Madras, the Cauvery (Metur) reser-

voir project contemplates a dam, a canal seventy-eight miles long, and a

connected tributary system, costing altogether between £ 2 000 000 and
£ 3 000 000. It is estimated that over 370 000 acres of land will be brought
under irrigation and that provision will be made for the complete control

of the present fluctuating supphes of the Cauvery delta system. In Oudh,
a canal is proposed which will, if constructed, rank among the largest

irrigation works in the world. The net capital outlay is estimated at

about £ 5 750 000 and the gross area commanded by the works will be

over 8 coo ooo acres though only 2 000 000 acres will be irrigated

annually. I^arger still is a scheme for irrigating more than 3 000 000 acres

in the Sutlej valley.

Altogether there are thirty-four major works either under construc-

tion, awaiting sanction or in course of investigation in India. If these works
are all undertaken the}^ wiU extend the benefits of irrigation to an addi-

tional area of about 1 1 000 000 acres a year at an estimated cost

of £32 000 000 and should produce a net revenue of nearly £2 5000 000.

The Review of Irrigation in British India during 1917-18, recently

pubHshed by the Public Works Department of the Government of India,

shows that during the year the total area irrigated by all classes of works
amounted to nearly 26 000 000 acres. Towards this area, productive works
contributed 16 922 000 acres (in the Punjab 7 500 000 acres, Madras Pre-

sidency 3500000 acres, United Provinces 2871 000 acres, and Sind
I 364 000 acres) . The total capital outlay of the year on productive irri-

gation works amounted to nearly 57 ^/4 crores of rupees. The gross revenue

reached 701 ^ lakhs of rupees, and working expenses nearly 216 ^/g lakhs.

The net revenue, at a httle over 485 lakhs, represents a return of 8.40 %
on the total capital outlay. The total areas irrigated by thirty-six

protective works in operation amounted to 497 000 acres. The net

revenue was only a little over one lakh, equivalent to o.io % on

the total outlay. This low return is partly due to expenditure on works
under construction which are not yet earning. Many useful and important
works of this nature are under construction in Bombay, the United

Provinces and the Central Provinces, while in the last-named province
seven tank schemes (aggregating over 40 lakhs) are in progress. The
area irrigated by minor works was 8 477 000 acres. The total capital

outlay was 448 lakhs and the net revenue amounted to Rs.35, 39,000.

Finally, there are at least 3 000 000 wells in India from which water

is lifted for irrigation and the number of men and cattle employed on this

[176]



158 PERMANENT IMPROVEMENTS, DRAINAGE AND IRRIGATION

work is very large. The question of pumping water from wells, as well

from river channels and watercourses, is a very important one to India,

subject as it is to extensive and serious failures of the rains. There are

large areas of land which border on rivers retaining an ample supply of

water throughout the hottest weather and such land can be effectually

protected from drought by the installation of pumping machinery. The
Indian Irrigation Commission of 1901-03 reported that the area under

well inrrigation was not less than 16 000 000 acres.

IV. Irrigation in Egypt and the Sudan. — The schemes of Nile ir-

rigation at present in hand include three separate projects relating to dif-

ferent sections of the river. There is a scheme for the development of the

Gezirah plain of the Sudan on the Blue Nile, just south of Khartoum ;

another for the benefit of Egj^pt proper by utiUsing the flood-waters of

the White Nile
;
and a third scheme of drainage improvement of the del-

taic region included in the provinces of Gharbieh and Beheira, lying below

Cairo.

The Blue Nile scheme consists of a dam at Makwar, about five miles

south of Sennar and 175 miles south of Khartoum, with a canal, some

forty miles in length, leading from just above the dam to the district to be

irrigated, which is a remarkably level and treeless plain some 300 000

feddans in extent (i feddan = 1,04 acre). The cotton, which it is capable
of producing, will be raised as a winter crop, absorbing the river winter sup-

ply without interfering with the summer discharge. The dam will be a work
of some magnitude, withstanding, when completed a head of 40 ft. of water,

and capable of coping with a discharge of some i 250 000 gallons per second

in a river subject to sudden and extreme fluctuations.

The White Nile scheme is, fundamentally, a development of the Aswan

undertaking, which has now reached the Umit of its effective utihty. In

1916, the demands of the area under cultivation exceeded the available

supply. It is, accordingly, proposed to construct an auxiliary reservoir

dam at Gebel-el-Auli, or Gebel AoU, on the White Nile, capable of impound-

ing an adequate summer supply supply of water for Egypt, and at the same
time reducing the excessive flood-waters of the main Nile. This scheme

has been the subject of certain criticisms by Sir Wilham WielcoCKS.

A subsidiary work is the formation of a channel from the Blue Nile

above Sennar, so that the superfluous water from that reservoir may be

conveyed to the Gebel-el-AuU reservoir. The Gebel-el-Auli dam will have

a pressure-head of 23 ft.

The increased water supply to L,ower Egypt, due to the Aswan reser-

voir, has severely taxed the drainage channels of the provinces of Gharbieh

and Beheira, forming the alluvial plain between Cairo and the sea. It is

necessary to find some measure of rehef, and a solution of the problem is

sought in the construction of large pumping installations on the borders

of Eake Mareotis and I^ake Borollos.
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cyi
- Utilising the Waterfalls of the Irian, in Indo-China, for the Industrial and

Agricultural Development of the Colony.
— Ministere dcs Colonies, Bulletin de

I'Agence Generale des Colonies (formerly Bulletin de VOffice Colonial), Yta.1 0.11, No. 142,

p. 591. Paris-Meltin, Oct., 191 9.

The famous falls of the Irian are destined to furnish great hydraulic

power hitherto neglected in Indo-China and are capable of gi'ving new

ier impetus to the industrial and agricultural development of the country.

A valuation of this wealth in
"
white coal

"
has been ordered by the

;, governor General, who has decided to lend his patronage to a company
low being formed for its exploitation.

;k

n;

el-

72
-

Irrigation of Olive-trees in Tunis. — See No. 206 in this Review.

73 -The "Sortume". — Tarchetti, a., and Tournon, a., in /; G/orwflZe di Risicoltura

Year IX, No. 8, pp. 113-125. Vercelli, August, 20 1919.
"
Sortume

"
(from sorgere

= to gush up, break out) is the name given

yy the farmers of Piedmont and Ivombardy to the unfavourable circum-

tances (pecuHar to the irrigated alluvial district and due precisely to

;he welling up or rise of water from the lower strata to the surface of the

oil) which give the land an excess of moisture, and consequently of aci-

lity which is constant and cannot be diminished by means of ordinary cul-

ivation. The "
sortume

"
gives rise to a kind of seeping which makes the

oil dark and shiny, and in the worst cases gives it a sort of characteristic

rridescent viscosity which makes cultivation, and especially plough-

ng, exceedingly difficult. Flooding the land does not prevent the form-

tion of the
"
sortume ", which, when it appears in rice fields, assumes an

xceptionally important and serious aspect. This hydraulic phenomenon
lappens over areas varying from a few ares to several hectares. The
Lsual methods adopted to try and combat it are :

— deep ploughing ;

I close network of drainage trenches ; the application of quicklime , heavy
[teen manuring ; etc., but all these are merely palliatives and do not

.ffect the causes of the phenomenon.
In places affected by the

"
sortume

"
the vegetation, though flourish-

ng at the beginning of the agricultural season, comes to a halt, wilts

,nd sometimes dies off. The fact that plants whose roots require water

ire also damaged by the
"
sortume

"
shows that the wilting is not due to

he water which moistens the roots but to the quality of this water. The
alter is, in fact, cold and unaerated, so that it cannot support root res-

jiration. The want of oxygen helps the formation of acidity in the soil.

In places where the "sortume
"

appears, the water rises under pres-
ure from below, the causes of wloich, varying according to the case, are

luder investigation by the authors.

In alluvial soils, the
"
sortume

"
is often a consequence of communi-

:ating chambers, in which case the remedy Hes in purely hydrauHc mea-

sures, namely in cutting the closed seam in which the water circulates.

It not unfrequently happens, however, that the
"
sortume

"
appears

n regions far from rivers and torrents and keeps on after the ground and
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canals round about are dried up, even within a radius of several kilometres.

Some writers conclude from this fact that the
"
sortume

"
may arise from

the inexhaustible underground streams, which are common in alluvial

districts. But as the
"
sortume

"
appears almost exclusively during the

irrigation periods, and as it disappears at the times when the canals are

generally dry, this shows that, as a rule, these natural underground streams

are not the cause, but small veins very near the surface, fed by the canals

or by the surrounding submerged ground. Again, in places where under-

ground streams are abundant the
"
sortume

"
phenomena are much more

in evidence and form real springs which it is easy to tap and drain off.

Usually these points where water rises are to be found at the foot of earth

terraces, and in most cases the presence of peat is typical of them.

It must be allowed that the "sortume
"
wells up under pressure when

the zone of earth causing the pressure Hes much higher than the zone in

which the
"
sortume

"
takes place, but this no longer holds good when

the higher ground is only a few decimetres above and the distance very

great. In the latter case, it is much more likely that the phenomenon is

due to capillary action raising masses of water which lie at a constant level

in the subsoil. Here the quantity of water rising increases with the po-

rosity of the soil, but the height to which it reaches (viz. the capillary

raising force) is inversely proportional to the porosity. Therefore, on digg-

ing several holes of different depths in soil where the
"
sortume

"
appear,

if the latter is caused by pressure, water will collect in a short time at the

bottom of all the holes and \\ill stand at the same level in each, or, if the

holes are very far apart, at only sHghtly different levels (these differences

may serve to indicate the direction of the subterranean current, and con-

sequently act as a guide to find the source of the permanent mass of water).

If, on the other hand, after a certain time, the bottom remains simply

damp as at the surface of the soil, or if water collects only in the deepest
holes and in these reaches the same level, it is almost certain that the
"
sortume

"
is due to capillary action and that the water level in the

deepest holes corresponds to that of the water causing the phenomenon.
Remedies. — When the

"
sortume

"
is produced by the pressure

of water near-by, it can be located as either more intense on the boundary
of the field (in this case it appears by direct infiltration) or confined to the

points of strongest pressure (in this case the water is brought by a sub-

terranean channel in the form of a syphon. In the former instance the
"
sor-

tume "
may be got rid of by digging a single deep drainage channel along

the edges of the field ; in the second instance the flooded or muddy parts
must be connected to the drainage channel by means of trenches, cement

piping or underground drains, or else the soil level must be raised by bring-

ing earth to the place.
When the

"
sortume

"
is caused by capillary absorption, much

deeper ploughing than usual must be resorted to, or at least very deep

subsoiling. It would be of still greater value if the deep ploughing were

accompanied by very heavy green manuring or by a previous dressing

of sand (preferably of a loamy type), which immediately neutralises
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the acidity of the soil and in addition permanently increases the porosity,

. especially in the lower layers, thus forming the most effective barrier against

capillary action.

174 - A Review of the Literature on Tillage.
— Sewell, M. C. (Agronomy Department.

Kansas Agricultural Experiment station, Manhattan), in /ownn/ 0/ the America.n Society

of Agronomy, Yo\. 11, 'i>io. 7, pp. 269-209, bibliography of 70 pubhcations. Lancaster,

Pa., 1919-

The heaviest expense in producing cereal and annual forage crops is

on account of tillage :
— ploughing and cultivation. The depth and fre-

quency of ploughing, the number of weedings have a material influence on

on the cost of production of a crop. The prevailing opinions on the sub-

ject are, however, so conflicting that a review of the literature relating to

it is most opportune. After recalling to mind the forerunners (Tull,

Priestley), then the classic agriculturists of the 19th century, and lastly

modern authors, the author points out that the prevaiUng theories

regarding deep and frequent plougliing are not founded on experimental
data and he formulates the following conclusions :

-—
(i) Plougliing deeper than 7 inches does not generally cause an in-

creased yield.

(2) Shallow ploughing may produce as great yields as deeper

ploughing, but the depth less than 7 inches which is best for economic

production has not been determined.

(3) There are not sufficient data to determine the expediency of

frequent ploughing, but it appears that a suitable rotation of crops enables

the number of ploughings to be decreased.

(4) Cultivation may be necessary only to extirpate weeds or to put the

soil into condition for absorbing rainfall
;

it is therefore, practical, except
in very heavy soils, to reduce the amount of cultivation where it is intended

primarily to maintain a soil mulch.

(5) Many soils have naturally sufficient aeration, without cultiva-

tion, to insure optimum bacterial and chemical activity.

175 - Lime Requirements in the Soil Determined Chemically and Physiologically.
—

Haktwell, B. L.f Pember F. R. and Howard, L. P. (Agricultural Experiment

Station of the Rhode Island State CoUege), in Soil Science, Vol. VII, No. 4, pp. 279-

282. Baltimore, 191 9.

Experiments made with lettuce and beet (lime-loving plants) in

pots containing a normal soil which had received a copious application

of nitrogen, phosphoric acid and potash, plus var5dng amounts of slaked

lime. Iviming caused an increase in the yield, but after the maximum crop

was reached, further liming did not further increase growth, although the

lime requirement of the soil was chemically still considerable. The addi-

tion of superphosphate to unlimed pots caused an increased growth in

lettuce in spite of a markedly increased lime requirement in the soil as

determined by chemical examination. This tends to show that the

elimination of the effects of alumina in acid soils is of greater importance
than the neutralisation of the acidity.
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176 - The Comparative Value of Various Forms of Agricultural Limestone. —
Stewart, R. and Wyatt, F. A. {Illinois Agricultural Experiment Station) in Soil

Science, Vol. VII, No. 4, pp. 273-278. Baltimore, 191 9.

The beneficial effect of liming and specially the great value of ground
limestone on acid soils has been fully realised in the United States, only
within the last few years. There are some questions, however, regarding
the use of limestone which remain to be settled :

—-

{a) Can dolomitic limestone be used successfully on acid soils and
what is its value compared with limestone containing a high percentage
of lime ?

{b) What is the comparative value of finely ground limestone and
coarse limestone which is cheaper ?

(c) What is the duration of the action of various kinds of lime ap-

plied to soils ?

{d) What effect has the application of limestone on the surface-''

upon the acidity of the subsoil ? :

~

{e) What is the annual loss of lime from the soil and what are the

factors in such loss ?

The authors' experiments, made on acid soils, have enabled them
to prove that, after th6 initial acidity has been neutralised, an appli-

cation of I ton per acre of limestone is sufficient to keep the soil alkaline

for 4 years- and that dolomitic limestone is equally effective. There is no

difference in the eff'ect of finely ground and coarsely ground limestone
;

the latter is even better retained by the soil. lyimestone applied on the

surface penetrates slowly and, after many years, reaches a depth of 6 to

20 inches but never gets down to the subsoil. The annual loss of lime from

the surface layer 20 inches deep varied from 542 lb. to 760 lb. per acre.

Among the causes of loss, other than the state of the limestone applied
as has been indicated above, are the amount of limestone and its nature.

There always remains some lime in the soil which does not act on the

acidity, so that the loss of lime may be less than i§ indicated by acidity

determinations.

177 - The Action of some Common Fertilisers and Manures. — greaves, j. e. and

Carter, E. G. (Utah Agricultural Experiment Station), in Soil Science, Vol. VII,;.

No. 2, pp. 121 -160, 2 fig., bibliography of 165 pubUcations, Baltimore, 1919.

After a full account of the works hitherto published in scientific

literature on the various soil amendments and stimulants, the authors

report some laboratory experiments on the action of various salts on

the nitrogen and phosphorus of the soil in their various forms.

It stands confirmed that the sulphates of magnesium and calcium,

the chlorides of sodium, potassium, magnesium and calcium, the nitrates

of potassium, calcium and magnesium, also the salts of manganese and

iron generally, can be efficient stimulants of soil fertilit3^

The stimulating action would be due, in certain cases, to an increase

of available phosphorus, in the soil and in others- to an increase in nitric

nitrogen, increases caused bj^ the action of the salts in question and suffi-

cient to explain the additional yield corresponding to their application.
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A remarkable increase is that of nitric nitrogen, which, in the case of sul-

phate of calcium, may be as much as 97 %. The increase of available phos-

phorus, either in the form of soluble phosphoric acid or in the form of

organic phosphorus, was noted in all cases but two : namely with nitrate of

manganese and with carbonate of magnesium. The maximum increase

in soluble phosphoric acid was caused with nitrate of magnesium

(15.5 %) the increase in organic phosphorus was greatest with carbonate

of manganese (62.6 %).

While sulphate of calcium is the strongest stimulant for rendering
more nitrogen available, carbonate of manganese acts similarly for phos-

phorus in the combined increase of its two forms (soluble phosphoric acid

and organic phosphorus).

178
- Ammonia Fixation by Gypsum. — bear, f. e. and workman, a. c. (Department of

Agricultural Chemistry and Soils, The Ohio state University), in Soil Science, Vol. VII,

No. 4, pp. 283-291, figs. I, bibliography of 21 publications. Baltimore, 1919.

It has been found that the addition of gypsum to manure prevents
the volatilisation of ammonia. To verify the truth of this the authors

have made laboratory experiments in which they used, instead of manure,
filter paper pulped fine and dried

;
this was intimately mixed with pure

sulphate of calcium and a solution of carbonate of ammonium was poured
over the compacted material so as to bring the water content of the mixture

to 75 % ;
the proportions of the ingredients were calculated so as to re-

[present 300 pounds of gypsum, in the form of sulphate of calcium, and 19.29
ounds of nitrogen per ton of material. The bottles containing the mix-

ure were heated to temperatures ranging between 200-850 C, and a cur-

ent of moist air, freed from which carbonic acid and ammonia, was passed

hrough the mixture into absorbtion. bottles containing standard acid

olutions
;
the experiment lasted for 95 days ;

the aspirations were of 10

inute periods and were made from time to time at intervals ranging from

times in 9 days to 10 times in 5 days.

The nitrogen loss at the end of the experiment was 11.84% of the

mount applied, while in the case of the experiment without gypsum
ade simultaneously, the nitrogen loss was 58.29 %. At higher tempe-
atures, above 300 C, nitrogen was lost in a greater proportion and

;onsequently less was retained by the gypsum. Under the conditions

in which the experiment was carried out the reaction would be an ordinary
ouble decomposition between the sulphate of calcium and the carbonate

f ammonium, a reversible reaction if moisture was decreased ;
in manure

here are naturally more reactions, chiefly subsequent.

To sum up, the treatment of manure with gypsum in the proportion
f 300 .pounds of sulphate of calcium per ton of manure would effect a

atisfactory ammonia fixation when there is enough water to soak the gyp-
lUm ;

whether that ammonia would remain fixed subsequently and whe-

her the addition of gypsum to manure is economical,, are questions which

.re not answered by the authors' experiments.
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179 -The Fertiliser Situation in Scandinavia (Sweden, Norway and Denmark) (:;— Sebelin, J., in Nordisk Jordhrugsforshing. No. 3, pp. 104-126. Copenhagen, 1919

In the article analysed, the question as to the chemical fertilisers

required in agriculture in Scandinavia is dealt with from 3 points
of view :

—
i) The quantities of potash, nitrogen and phosphoric acid re-

moved from the soil by crops.

2) The quantities of potash, nitrogen and phosphoric acid returned

to the soil as manure or excrement ;

3) The requirements in chemical fertilisers, studied also in relation

to local production and importation.
Denmark. -— For this country the author uses the data of the Cen

tral Bureau of Statistics to calculate the average yield for the period 1909-;

1913. For a better understanding of the data collected in Table I,, i

may be mentioned that the aerial parts^ of the potato, roots, sugar bee
and chicory plants is calculated at ^/g, % and V5. respectively, of th

yield in tubers or roots.

Table I. — Quantities {in metric tons) of nitrogen, phosphoric acid

and potash removed from the soil by the crops in Denmark.

Total

crops

P ercentag,es of

Nitrogen

Phos-

phoric

acid

Potash

Total quantities
contained in the crops

Nitrogen

Phos-

phoric

acid

Potash

Wheat
Rye
Barley
Oats
Cereals and legiunes mixed
Buckweat
lyegumes (seeds)
Autumn cereal straw ...
Spring » » . . .

lyCgume straw
Potatoes (tubers) ,

Potatoes (leaves & stalks) .

Mangels
Mangel leaves

Sugar beet and chicory . .

Aerial parts of do ... .

Hay
Green fodder

\
food units. ,

calculated as ( hay ....

147
448
543
774

'

362
2

8

1 090
2 420

20

841

12004
4 001

809
161

I 100
I 500
3750

700^
300
000

700
900
400
700
000
000
000

400
175

900
633
000
800
000
000
000

2.00

1.90

1-53
1.70
1.60

3.60
0.60

0.80

1.40

0.30

0.30
0.18

0.30
0.18

0.32
1.70

1.56

0.80

0.85
0.80

0.70

0.75

1.00

0.64
0.18

0.30
0.12

0.15
O.II

0.09
0.08

O.IO

0.50

0.61

0.50
0.66

0.70

0.50
0.60

1.25

095
1.30
0.60

0.60

0.45

0.35
0.28

0.23

0.48
1.80

1-95

Totals for 2581256 hectares of arable land, in m. tons
Totals per hectare of aiable land, in kg. ......

2 9540
8 517.0
8 307.9

13169.9
5 806.4

56.9

6 540.0
10 460.0

2 524.6

3156
21 608.8

12 004.9
1 456.2

566.3

9 350-0

58 500.0

171 039.0

66.7

1 181.6

3810.6
4 344-0

5 422.9
2 721.7

•35-9

87.0
2 616.0

4 356.0
60.0

1 oog.i

157.8

13205.5
3601.5
647.2
161.8

5 500.0

22 700.0

It-

738.
2 958<

3801^
3873.
'2 177.

15.

i08,
10 355.

31 460
120

5048
473

42017 '-

10004
i86h

647

19 800

73 «5

7I618.6|208583 fc

S7.7 8C

(i) See : International Institute of ACRictrLTtiRE, Production and Consumption

Chemical Fertilisers in the World, 2nd ed. Rome, 1914 ; International Movement of Chemw
Manures

; R., 1918, No. 962. {Ed.)

St:
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and potash removed from the soil by the crops in Nonvay.

MANURES AND MANURING 165

,

:nrEi

Vheat

lye
Jarley
)ats

^•^'^ lereals and legumes (mixed) .

^gumes (seeds) '. .

LUtumn cereal straw

rbe pring »- »

iCgume straw
otatoes (tubers)
Potatoes (leaves & stalks). . .

lay
*een fodder calculated as dry
matter

Jtlier field and kitchen-garden
plants

Ott

Total

crops

Percentages of

Nitrogen

Phos-

phoric

acid

Potash

Total quantities
contained in the crops

Nitrogen

Phos-

phoric

acid

Potash

11 713-0

30 250.5
87 5430

257091.0
12 711.0

7 439-0
75 637-0

7 147 700.0

17 200.0
10 814 700.0

135 184.0

14 580 070.0

47011.0

18 S42.0

2.00

1.90

1-53

1.70
1.60

3.60
0.60

0.80

1.40

0.30

0.30
1.70

1.56

0.80

0.85
0.80

0.70

0.75
i.oo

0.24
0.18

0.30
0.12

0.15

0.50

0.61

So

0.50
0.60

0.70

0.50
0.60

1.25

0.95

1.30
0.60

0.60

0.45
1.80

1-95

125

243-3

574-8
I 339.4

4 370.5

203.4

453.8

5 717.6

3 244-4
405.5

12383.5

374-7

1 884.0

93-7

257-1

700,3
I 799-6

95-3

74.4

181.5
I 286.5

51.6
I 297.8
202.8

7 290.0

292.3

I 507.8

58.6

181.5
612.8

1 285.5

76.3

93-0

718.5

9 291.1

103.2
6 488.8

608.3
26 245.2

934.3

2 261.0

Totals fof jso y4o hectares of arable land, in m. ions

Totals per hectare of arable land, in kg.

31 193.T

41.6
15 130.3

30.6

4S 958.3
65.S

crop

Pet

Norway. — For this country the data of 1917 are used. In order to

mderstand better the figures in Table III it shotdd be remembered that :
—

)
the straw of autumn cereals is calculated by multiplying the grain

rop of wheat and rye by — and — respectively ; 2) the straw of spring

ereals is calculated in the proportion straw : grain = 2:1.

Sweden. — The author makes use of the data of 191 3, already ela-

lorated by Feiutzen (see Table III).

The next table gives a comparison of the quantities of fe;:ti]ising ma-
erial removed from i hectare in the 3 countries and shows the relation

f these to the quantities removed by an average crop and by maximum
.esirable yield respectively.

The fact that in Sweden the quantity of fertilising material removed
rem I hectare of cultivated land is less than that found for the other two
ountries is a result of the greater extent and duration of the fallows prac-
ised there on the arable land, and also a result of the fact that in the pre-
ent study no account has been taken, in the case of this country, of the

.erial parts of potatoes, root crops and mangolds.
Farmyard manure. Dung and i^iquid manure. — With regard

o the fertiHsing power of farmyard manure, the manure proper must

i#»e distinguished from the liquid. In the latter, the nitrogenous matter

xists in easily soluble form and can be used at once by plants, whereas

(*
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Tabi^E III. — Quantities {in metric tons) of nitrogen, phosphoric acid

and potash removed from the soil by the crops in Norway.

Autumn wheat
Autumn rye
Autumn cereal straw

Spring wheat
Spring rye
Barley
Oats
Cereals and legumes mixed . .

Spring cereal straw
Peas
Haricots and beans
Vetches

I^egume straw . ,

Potatoes

Sugar beet

Mangolds
Hay
Linseed
Hax straw
Tobacco
Clover seed (V8)and fodder-grass

seed (7,)

Green fodder, calculated as dry
matter

Total

crops

Percentages of

Phos-

Nitrogenl phoric

I acid

Potash

Total quantities
contained in the crops

Nitrogen

Phos-

phoric

acid

Potash

247156
570 888

I 398 940
II 454
13575

368 674
I 401 428
364 244

3 120 823
34 353
5 553

15 190
80479

I 969074
858 293

3 254 211

4759835
85

222

792

10853

644 632

2.00

1.90
0.60

2.05
1.80

1-53

1.70
1.60

0.80

3-65

4.08

4.40

1.40

0.30
0.18

0.18

1.70

480
0.41

1.64

2.20

1.56

0.80

0.85

0.24

0.85

0.92
0.80

0.70

0.75
0.18

I.OO

1.21

0.99

0.30
0.12

0.08
O.I I

0.50

1-35
0.08

0.92

I.OO

0.61

0.59
0.66

0.95
0.60

0.60

0.70

0.50
0.60

1.30

1-25

1.29

0.89
0.60
0.6a

0.23
0.35

0.R9
I.OO

0.03

3.82

0.80

1-95

4 943-1
10 846,9
8 393-6

234-8

244.4

5 640.6

23824.3
5 827-9

24 966.6

5 907-2
I 544-9

5 857-6

40458.6
3-2

0.9

13.0

159-4

5 028.2

1 977-2

4852.5
3 357.5

97.4

124.9
2 949-4

9 810.0

2 732.8

5617.5
343-5
67.2

150.4

241.4
2 362.9
686.61

3 579-6

23 799-2
I.I

0.2

7.3

108.9

3 932.3

1235.8
3 767-9
13289-9

68-7
81 -5

2 580.7

7007.1
2185-8

40 570-7

429-4
71-6

121-5

482-8
II 814.4
I 9740

11 389.7

85 677-0

0.9
0.1

30-3

86.8

12 570.3

Totals for 3 680 774 hectares of arable land, in m. tons
Totals per hectare of arable land, in kg

143895.3
39.1

66798.6
18.1

195436.7
53.1

Denmark . . .

Norway. . . .

Sweden . . . .

Average crop
Maximum crop

Nitrogen

kg.

66.7

41.6

39-1

50

77-5

Phosphoric
acid

kg

27.7
20.6

18.I

24
30

Potash

kg.

80.7

65.2

53-1
66
110

the utilisation of the nitrogenous components of the solid manure is

so difficult that these constituents may be neglected in a study of this

kind.

The phosphoric acid is found almost exclusively in the solid excreta,

while the urine, except in the case of pigs, is practically devoid of it.

The potash is found mostly dissolved in the urine ;
the potash of

soHd excreta may be reckoned as equal to lo % of that contained in the

urine.

[1T9]
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Of farm stock, each animal would give per year :
—•

I,IQUir> MANURE .

Nitrogen . . ,

Phosphoric add
Potash ....

Solid mantjre . ,

Phosphoric acid

Cattle Horses Sheep Goats Pigs

2000 kg.
T "

1.6 %
5000 kg.

0.15 %

600 kg.

1-5 %

1-6 %
3500 kg.

0.3 %

60 kg.
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Denmark
Norway .

Sweden .

Nitrogen
Phosphoric

acid
Potash

67-5
8

46

0/
. 69%

24
57

59%
12

50

On account of her greater number of livestock and of inhabitants per
unit of area of cultivated land, Norway is in the best position. In each

case, however, the deficit is considerable, and if the soil-reserves continue

to be drawn upon without compensating for the removal of fertiUsing
material by means of sufficient quantities of chemical manures, exhaustion

will eventually follow, with a rapid and continuous decrease in the

total crop products.
Chemicai. Fertilisers. — These may be prepared in the countries

themselves from raw material either from home origin or imported, or they

may be imported ready-made from abroad. For the three countries and
the three necessary elements under consideration, very dift'erent condi-

tions are to be observed in this matter.

In Denmark nitrogenous manures of native origin are not produced,

except for a small quantit}^ of sulphate of ammonia, which in any case

is almost all exported. Hence the quantity of manure used is represent-
ed only by the import figures. In 1914 there were imported :

—
52 592 tons nitrate of soda wifh 15.5 % nitrogen = 6602 t. of nitrogen

10 760 » synthetic nitrogenous manures, with 13 % » =1 399 »

695 » sulphate of ammonia with 20 % » = I39 »
/o

Total ,8 140 t. of nitrogen

Of phosphatic manures, the imports for the same year were :
—

49 301 t. phosphorites with about 30 % = 14 970 tons of phosphoric acid

142 883 t. superphosphate with about 20 % =28 572 »

10 751 t. basic slag with about 14 % = i 551 »

214 t. bone ash with about 30 % = 641 »

Total 45 734 tons of phosphoric acid

Of potash, still during the same year, the imports were

8 385 t. Kainit with 12 % - i 006 tons of potash

15284 t. potash salts with 37 % ^ 5 565 » » »

Total ... 6 571 tons of potash

For Norway in 1917 the data for nitrogen were :
•—

8 969 tons nitrate of soda with 15 % = i 435 tons of nitrogen

8 900 » » lime with 13 % = i 157 » » »

2 800 » cyanamide with I3 % = 364 » » »

Total 3 956 tons of nitrogen

In 1917, there were also imported into Norway 37 431 tons of super-

[179]
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phosphate (= 7 487 tons phosphoric acid), to which should be added 3 400

tons of superphosphate made in the country itself (= 529.4 tons phosphoric

i-acid), or in all 8 016.4 tons of phosphoric acid.

In Norway, potash manures all come from abroad, making a total

of 3 500 kilogrammes of potash contained in Stassfurt salt.

In Sweden, according to Feiutzen, 7 108 tons of nitrogen, 35 866

of phosphoric acid and 2 232 of potash were imported as chemical manures,

ini9i4; in addition FeiIvITzen estimates 29 484 tons of
"
poudrette ".

Generai, Summary. — i) The utiHsation of atmospheric nitrogen,

by means of the great water power available in the Scandinavian penin-

sula, is certainly one of the best ways of meeting the requirements of Scan-

difiavian agriculture. With the half-milHon HP of the A/S Norsk Hydro

Company, 40 000 tons of atmospheric nitrogen can be produced in tht;

form of nitrate of lime.

Table IV. — General Summary.

Nitrogen
Phosphoric

acid
Potash

I. — Denmark.

Crops .

Manures of animal origin.

Chemical manures. . . .

tO{! Total manures .

Deficit (
—

) or surplus (-j-)

Deficit or surplus as % of crops . .

171 039
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Again, the factories at Odda, in Hardanger, are capable of fixing

13 600 tons of nitrogen in the form of calcium cyanamide, while at present
the Fysse and Aura falls are being harnessed, as well as the Bjalve rapids,
which will furnish 360 000 H. P. capable of giving at least 108 000 tons

of nitrogen.
In Norway a comparatively small quantity of nitrogen can be ob-

tained (i 600 tons) from fish offal.

2) Phosphoric acid. — Cropping experiments carried out in differ-

ent parts of Norway have shown that at any rate some soils need more

phosphorus, so that it would be premature to state, without further

examination, that this country does not require phosphatic manures,
all the more so since the efficient use of animal waste is certainly below
that theoretically allowed for in the calculation.

In Sweden and in Denmark the deficit in phosphoric acid is much
smaller than that in nitrogen, although the atmosphere is an inexhaustible

source of the latter substance, and the sources of phosphorus in these coun-

tries are of much less importance. Phosphatic minerals are present in

small quantity, and it is only the full utiHsation of fish offal (Norwegian fish

guano contains almost the same quantity of phosphoric acid as of nitrogen)
which could suffice to make good the shortage.

Hence for phosphatic manures Sweden and Dennark are forced to de-

pend on imports.

3) Potash. — In respect of this element, Norway is also in the best

position, whereas Sweden, and still more Dennark, show a very large deficit.

It was hoped to meet the needs for potash by exploiting the felspars that are

so plentiful in the Scandinavian peninsula, but so far no result has been ob-

tained in this direction. Complete utilisation of ashes of all sorts could

supply potash, but always in very Hmited quantity.
It should be further noted that, while in Germany 15 kg. of potash

are applied per hectare, in Sweden, Norway and Denmark only 6 kg., 4 kg.

and 26 kg., respectively, are applied, so that there are posibiHties for much

larger applications. . Hence the importation of potassic material for manure
,

is indispensable.

180 - The Effects of Manuring on the Yield of Mountain Meadows and Grazing Land.
— DussERRE,C. (Head of the Federal Establishment of Agricultural Chemistry, I/ausanne),

in the Annuaire
'

agricole de la Suisse, Year XX, No. i, pp. 57-61. lyuceme, 191 9.

According to the results of sales by pubhc auction, the sale prices and
rents of Alpine grazings have doubled and even tripled in the course of the

last few years, in common with the value of the farm stock and its products.
Landlords or tenants therefore have to try and get the best they can out of

them, neglecting nothing that might increase the yield and quality of the

pasture, such as the removal of stones, bushes or weeds, the complete
and rational use of the manures made on the holding, etc. Many of these

improvements maybe carried out with the labour available on the spot, and
in their own interests proprietors and tenants should direct all their efforts to

this end. Besides these improvements, the rational use of the commercial

fertiHsers on mountain meadows and pastures may render services similar

179-180]
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,to those rendered for tlie crops in the plains and valleys. Thanks to the

snow which covers the ground during a part of the year and hinders the de-

composition of organic matter, the soil of mountain meadows and grazings
is usually rich in humus and in nitrogen, so that the use of nitrogenous ma-

nures, which cost most, is not often necessary, and restitution may be con-

fined to phosphatic, potash, and fairly often calcareous manures as well.

On account of the solvent action on limestone of rain water and melted

snow, the surface layer of the soil is often deprived of Hme, as the subsoil

is not brought up by ploughing ;
this frequently happens in the Jura and

Hmestone Alps. Manures containing lime help the decomposition of the

humus and make the nitrogen available to growing plants. This explains
the generally marked effect of basic slag, which supplies the soil with

phosphoric acid and with Hme, of which part is in the free state.

As a consequence of the more scanty feeding of Uvestock, since the war be-

gan to diminish considerably the import of concentrated feeding-stuffs, cases

of rickets and of troubles due to insufficient nourishment of stock are

on the increase. Grass that has been treated with phosphatic and calca-

reous manures, and so is richer in nitrogenous material, phosphorus and lime,

ensures better feeding, with a sufficient proportion of the mineral substances

necessary for the formation and growth of bone.

Limestone and the soil derived from it is poor in potash compounds,
so that potash salts are the best complement to phosphatic manures for it.

The same effect can be got with wood ash ; the ashes from the household

should be collected and used specially to manure parts of the pasture rich

in humus, thus improving the frequently thin herbage.
The making of railways, highways and good mountain roads permits

the transport of chemical manures for many pasture lands, and owners of

Alpine pastures should profit thereby from all opportunities to cart concen-

trated chemical manures, to be sown in autumn or in spring as soon as the

snow disappears.

Considering the present value of grazings and farm stock and its pro-

ducts, it is obviously necessary to increase the quantity and the

quahty of the fodder, thus providing for the maintenance of more and better

fed stock. The objection that chemical manures would be damaging to the

making of good cheese should not prove an obstacle, for, chosen judiciously
and sown at the proper time, they cannot have any unfavourable effect

on the quality of the milk and of its products.
In order to demonstrate the usefulness of commercial fertilisers on

mountain meadows and grazing land, the Federal Kstablishment of Agri-
cultural Chemistry of lyausanne has had experiments on hand for a long
time which are kept up in different districts when circumstances make
it worth while. Already the results of a certain number of these have
been formulated

; they show that the manures when rationally applied

eventually double the yield and, in addition, favour the growth of the

good fodder plants (i).

(i) See R., 1917, No. 917. {Ed.)

[180]
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Other trials undertaken in the last few years, at the request of the inte-

rested parties, in different districts, show also the extent of the benefit to

be derived from the use of chemical manures on mountain meadows and

pastures. Thus, for example, on an Alpine pasture the transformation of

the flora as a consequence of manuring is seen in the chemical composition
of the fodder, which had the following content in crude protein : —

No manure 10.9 %
Superphosphate, 17.0

Superphosphate and potash salt 15. i •

Superphosphate and liqviid manure 12.0

Hence, not only the quantity but also the quality of the fodder is greatly

improved by the different manurings carried out.

181 - The Agricultural Value of Organic Manures. — Russell, e. j. (Rothamsted

Experimental Station), in The Journal of the Board of Agriculture, Vol. XXVI, No. 3,

pp. 228-247, I fig. lyondon. 191 9.

Review of field experiments made in various places in England with

different organic manures (rape cake, guano and shoddy) compared with

nitrate of soda, sulphate of ammonia and with farmyard manure, to deter-

mine experimentally whether the higher price paid for those organic manures
was justified beyond the measure of their content of fertilising elements

(nitrogen, phosphoric acid and potash), in view of the fact that hitherto

no well-defined field expriments had been made on the subject. From the

experiments undertaken at Rothamsted (the most conclusive) with bar-

ley, wheat and mangolds, grown continuously on the same ground during
16 years, it appears that the nitrogen from rape cake in equal quantities
is not so effective as that from nitrate of soda or sulphate of ammonia when
these have been reasonably applied with sufficient quantities of phosphoric
acid and potash. Further, rape cake has no residual effect on wheat or

barley, while such effect is very marked, for at least 2 years, on mangolds;
this is probably due to the strong growth of their leaves which were

ploughed into the soil each year.

Rotation experiments also showed that rape cake had little appreciable
effect after the year of application.

Experiments on light soils at Woburn also did not show any superiority
of rape cake over mixtures of nitrate of soda and other chemical manures.

Comparing, on a basis of equal amounts of nitrogen,the respective effects

of Peruvian guano, rape cake and shoddy during the year of application, the

values were in the ratio 100 : 91 : 88, with the- difference that shoddy had

a certain residual effect.

The preference, shown for rape cake and guano is only explained by
the fact that they constitute compound manures (rape cake : nitrogen

4-75 %» phosphoric acid 2 % ;
Peruvian guano : nitrogen 6 %, phos-

phoric acid 16 %, potash 2 %) capable of being applied without iU conse-

quences even by inexperienced persons and in a single appHcation, in large

quantities (10 cwt to i ton per acre in the case of rape cake), where chemical

manures would have to be applied in several relatively small doses to avoid

[180-181]
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injury, especially to garden crops. Moreover, rape cake and guano are

well adapted to the preparation of compound manures and facilitate their

use with manure drills.

Although these various reasons may explain the higher prices fetched

by rape cake and guano, compared with nitrate of soda and sulphate of

ammonia according to their contents of useful elements, they do not,

however, allow of valuing that difference in price on the ordinary unit

basis. It has been suggested that unit value should be allowed for

organic matter, but, according to the author, this would not solve the

question since organic matter is not usually apphed to the soil in

sufficient quantity to exert any appreciable effect; the author is therefore

of opinion that the best solution wou^d be to leave prices of organic
manures to be settled between seller and buyer, so that they would become
in some measure prices of estimation and not quantitative prices (i).

182 -
Analysis of some Organic Manures.— Guillin, r. (Report on the work done at

the lyaboratory of the French Farmers' Society in 191 7 and 191 8), in Bulletin de la So-

ciete des AgricuUeurs de France, pp. 171-172. Paris, June, 1919.

During the war, all organic refuse, of small value in normal times and
too often thrown away or inefficiently used, has been submitted, on ac-

count of the high cost of concentrated manures, to more thorough examin-
ation and utilised judiciously according to its composition. The fol-

lowing table shows the average content in fertiUsing substances of some
kinds of refuse frequently used :

-
—

Horse dung ,

Pigeon droppings ....
Poultry

"

Sheep
"

Compost
Dry closet manure ...

do., desicated (poudrette)

Grape residues

Wine lees

Damaged grain

Damaged bran

DisUUery grains
Soot

Nitrogen
Phosphoric

acid
Potash
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183 - Nitrogen Losses in Urine. — bear, F. E. andRoYSON, J. R. (Department of Agricul-

tural Chemistry and Soils, Ohio State University, Columbus), in Journal of the American

Society of Agronomy, Vol XI, No 8, No. 319-326, bibliography of 7 publications, I,anca-

ster, Pa., 191 9

More than half the nitrogen of farmyard manure is contained in the

urine, hence the interest of the research undertaken by the authors on the

losses of nitrogen in the urine of farm animals, more especially because

many agrictilturists usually keep the urine in tanks until the time when
it is sprinkled on the fields. The expediency of keeping the liquid por-
tion of the manure in this way having been much debated, the authors

invetigated the losses of nitrogen from urine
;

—
(a) exposed to the open

air
; {b) in Bunsen valve flasks ; (c) in closed flasks ; (d) in closed flasks

but with the air replaced by carbon dioxide
; [e) absorbed in litter

(replaced for the experiment by filter paper) ; (/) covered with a layer of

kerosene. These experiments showed that urine exposed to the air lost

over 92 % of its nitrogen in 8 weeks under temperatures averaging 38° C;
under temperatures averaging 5° less the same loss took place in 12

weeks. Urine not exposed to air lost on the other hand little or no

nitrogen. Regarding the method of preventing loss of nitrogen by
absorption in litter the effectiveness depends on the manipulation; when
the litter was allowed to dry there was a loss of 20 % of nitrogen, but when
it was kept moist the loss was 97 %, the maximum observed in the

different experiments. The use of kerosene for covering the urine is a

good means of preventing loss of nitrogen, for in this case the losses

were not greater than 6 % during 8 weeks.

184
- The Phosphate Deposits in Switzerland and their Utilisation in Agriculture.

—
TouNiNGER, E. (Mitteiluug aus der schweizerischen agrikulturchemischen Anstalt Bern),

in Landwirtschaftliches Jahrbuch der Schweiz, Year XXXIII, No. 3, pp. 288-312.

I^ucerne, 191 9.

Up till now no phosphate deposits have been discovered in »Switzerlarid

of sufficient importance to supply the country with all the phosphoric acid

it needs. The only phosphorite beds of any extent are those in the gault

at Buchs-Werdenberg in the canton of Saint Gall ; their contents are estim-

ated at about 20 000 tons of phosphoric acid, but the thinness of the

seams, the hardness of the material and many faults make it difficult

to work them. Experiments in the preparation of superphosphate,

(with sulphuric acid left after the manufacture of explosives or with bi-

sulphate of soda) carried out with this material have not given at all sa-

tisfactory results, both on account of unfavourable conditions arising out 1

}

of its chemical composition (about 10 % phosphoric acid) and on account

of its physical texture.

With regard to the use of the natural Werdenberg phosphorite finely

ground as a manure, trials made up to the present in the field and in

pots under favourable conditions do not allow of a definite conclusion

being arrived at. v
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185 - The Palms of the Philippine Islands. — Beccari, 0.,in The Philippine Journal of

Science, VoL XIV, No 3, pp. 295-362, 2 pi. of 10 fig. Manila, March, 1919.

The species of palms at present known to be indigenous to the Phi-

lippines number about 120, not inckiding a few semi-wild or cultivated forms.

Of that number there are a dozen species of relatively wide geographical
distribution, all the others being endemic forms. Among the non-endemic

forms, some are derived from species growing in swamps or at the mouths
of rivers, along the coasts of neighbouring countries, others have been
introduced by man or other means.

The author, after giving a list of all the species and varieties of palms
known in the Philippines, describes them botanically one by one.

186 - The Grasses of Illinois, U. S. A. — Mosher, E., in University of Illinois

Agricultural Experiment Station, Bulletin, No. 205, 425 pp., 285 figs., bibliography
of 23 works (including only those which mention grasses of Illinois). Urbana, III,

Mark, iyi8.

This is a fully illustrated monograph on the grasses of Illinois dealing
with structure of the grasses ; key to the genera of Illinois grasses ; brief

iescription and observations on the grasses found in this State. A list

md description is given of 204 species representing 63 genera ; 43 species
ire listed in it for the first time as occuring in Illinois.

[87
- Agave Cantu/a Roxb. from the Botanical Point of View: Origin, Distinction

from Ag-ave americana, Synonomy. — See No. 203 in this Review.

[88 - An Aselepiad of the genus Araujia Dangerous to the Insects that Ensure
its Pollinisation. — Ricome H., in Comptes rendus de la Societc de Biologic
Vol. LXXXII, No. 25, pp. 1045-1047. Paris, Oct. 18, 1919.

As is well known, in Asclepiads the cross fertiUsation carried on by
nsects takes place owing to the fact that the retinacula adhere to the head
)f the insect, carry with them the pollen.

The author calls attention to a chmbing aselepiad of the gemxs Araujia,

^^rown in gardens, the pollen-bearing flowers which are visited by bees,

vinged ants and day and night moths such as the Sphinx hawk-moth.
In order to reach the nectar, the insect has to insert its proboscis

)etween the stamens and corolla
; then the proboscis is withdrawn easily,

;he retinacula trodden by the fore feet, adhere to the tarsis, and cross —
lollination is assured. But often the insect inserts its proboscis, not out-
side the stamens, but between one of the retinacula and the contiguous
Dorders of two adjacent anthers. The retinaculum has a viscous groove
/^rhich closes on the proboscis and holds it, and the insect is captured and
iies of starvation. Even vigorous insects Uke the bee and sphinx moth
ire powerless to free themselves, as the flower has a stamen and carpel

irrangement such that the more the insect struggles the firmer the part
)f the proboscis caught is held between the anthers, as if in a vice.

In the author's opinion, considering the large number of insects cap-
;ured, this plant should not be grown near places where bees are kept.

[185-188]
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189 - The Composition of Cereal Grains : Mistakes made in Locating the Chemical
Constituents of Wheat and Rice Grains; Aleurone. — g. vareschi, i., in AnnaU
delta R. Accademia di Agricoltura di Torino, VoL LXI. pp. 3-31. Turin, 1918.

The author examines critically several of the commonest treatises

on botany, showing their mistakes regarding the location and nature of

the chemical constituents of wheat and rice grains. He makes out that

several authors confuse between aleurone (a mixture of albuminoids not

yet w^ell defined and separated) and gluten (a mixture of at least 5 albu-

minoids, among w^hich glutenin and ghadin, especially the latter, are ty-

pical), and he draws the following conclusions from bis work: —
i) True gluten is found only in wheat and rye grains.

2) The albumen or kernel of wheat, rice and the other cereals con-

tains not only starch but also always albuminoid material (gluten and non-

gluten).

3) The gluten, whether previously formed or not, exists with the

starch in the albumen and not in the so-called
"
aleurone

"
layer, and in

much more minute quantities in the outer coats. In wheat-seed albumen,
starch does not exist alone, but is always associated mth gluten. The

quantity of gluten increases from the middle towards the outside of the

albumen
;
it has not yet been proved whether the gluten pre-exists in the

albumen or is formed by the action of water.

With the following reagent : i gm. Hofmann violet + 50 gm water

+ 6 to 8 gm. sodium bisulphite + 9 to 10 cc. hydrochloric acid at 1.19, it

is easy to recognise the albuminoid materials in flour.

4) It is easy to separate gluten from starch in wheat, but difficult

to separate albumoid from starch in rice.

Rice contains glutenin, glutencasein, glutenfibrin, edestin or phy-

toviteUin, but not ghadin, w^hich is typical of true gluten. On the other

hand, rye, Hke wheat, contains gliadin, glutenin and conglutin (which ap-

pears to be identical with edestin) ;
it therefore contains a true gluten.

5) It is erroneous to state that aleurone is synonymous with gluten.

6) The term
"
aleurone

"
should be abolished, so as not to cause

confusion, and replaced by the generic name "
albuminous or protein

matter ".

190 - Seasonal Variations in the Chemical Composition of Seaweed.— Lapique, loots,

in Comptes rendus de I'Academie des Sciences, Vol. LCXIX, No. 26, pp. 1426-1328. Paris,

Dec. 29, 1919.

Wliile pursuing studies on behalf of the Inventions Department (i),

on seaweed as considered from the food point of view, the author found

a considerable seasonal variation, affecting the value of these plants as

raw material for several purposes. He took Laminaria flexicaulis as a

typical marine alga. He found that from springtime onwards the cell

sap became richer in laminarin and mannite, and became proportionately

poorer in salts. It is easy to imagine that such is the result of the chlor-

(i) See R., Feb., 1919, No. 225. {Ed.)

[189-190]
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ophyl action in relation to light, of which the seasonal difference must be

still greater under water than on land.

91 - Behaviour of the Characters "Date of First Head",
"
Height of Plant" and

" Width of Leaf
"

in certain Crosses between Hard, Medium and Soft Wheat in

the United States. — Freemann, Geo. F., in Genetics, Vol. IV, No. i, pp. 1-93. Prin-

ceton, New Jersey, Jan., 191 9.

Results of a long series of experimental researches on the transmission

of the characters date of the first head, height of the plant and width of

the leaves, in some hybrids between soft wheat and hard or mediimi wheat.

Material used. —Hard Algerian (No. i) :
—

late, tall; stems large,

stiff ;
leaves broad, medium width, dark green ;

heads large, long, sHghtly
Qattened

; glumes bearded, pubescent, light yellow ; grain large, translucent,

very hard
;
some grains have sometimes spots of opaque starch in the

ndosperm.
Red Algerian medium. — Late, tall

;
stem medium sized; leaves me-

dium in width and colour (green but not very dark) ;
heads medium sized,

quare ; glumes bearded, glabrous, light yellow ; grain red, medium hard

Dpaque.

Early Baart. — Early, low
;
stem medium sized

;
leaves medium in

ijvidth, green ;
heads medium sized, square ; glumes bearded, glabrous,

ight yellow; grain white, opaque,soft.

Sonora (No 35).
— Early, low; stem medium sized; leaves broad,

ight green ;
heads cylindrical, medium sized

; glumes beardless, pubescent,
redd sh brown ; grain white, opaque, soft.

Date of the first head.— Hard Algerian (No. i) x Sonora (No. 35).
- The average date of the first head of the parents and the hybrids in F2

may be summed up as indicated in the following Table, where the number
ntered in the columns represent the cultures, or groups of plants originat-

ing from a single plant ;
thus in the column March, 25-26 the number 7

signifies that this date is the a\'erage date of the first head for 7 distinct

cultures of the F^ generation.

No 35

(I X 35) F2
No I
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For Fo there were the following average dates :
—
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highest degree) ought, in Fg, to produce much more variable descendants

(for the greatest possible number of combinations) than the hybrids of

F2 with a genetic constitution further removed (greater homozygosity)
from that of the plants of the F-^ generation. That this has not taken

place in many cases is due to the fact that many combinations theoretic-

ally expected are, in pratice, incapable of growth or sterile, so that the

variation curve corresponds only to part of the descendants.

The phenomena observed can be explained by the existence of at least

3 factors governing the date of the first head. No attempt has been m ade

to determine the number of factors acting in each case but the fact that

many of the groups with intermediate characters show cultures with low

variability would indicate that the number of factors concerned was very

high, thus making it possible to obtain some types genetically different

but still homozygous. . :

Height of the pi^ants. — The material for examination in this en-

quiry came from 4 crosses:— Hard Algerian (No. i) X Sowom (No. 35) ;

Hard Algerian (No. i) X Red Algerian medium (No. 3) ; RedAlgerian me-

dium (No. 3) xSonora (No. 35) ;
Red Algerian medium (No. 3) X Early

Baart (No. 34).

The examination of the plants in Fg and Fg gives the impression, so

far as the character "
height

"
is concerned, of two antagonistic forces :

—
(i) heterozygosis, which causes the plants in Fg derived from hybrids

of F2 to resemble the hybrid of F^ (that is to say of Fg with the greater
number of pairs of characters in the heterozygous state), much more
variable than those descending from the hybrids of F^ where the homozy-

gous pairs prevail ; (2) another force which tends to suppress variability

in the tallest cultures.

Admittkig jthat all the plants in F^ were genetically equivalent, the

descendents in Fj of the several cultures ought to have the same averages
and the same coefficient of variabiUty in all cases, as can be seen from

the adjoining Table :
—

An examination of these data shows that the variability in the tall

classes is less than in the low classes, but the differences, though small, are

constant and indicate the presence of a factor suppressing the variability

even of the taller cultures. The presence of this suppression factor is still

more clearly indicated in the cultures of the various parents taken

separately :
—

Having thus proved the existence of a factor which may reduce the

variability of the taller cultures, independently of heterozygous condition,

the observed facts may be explained as follows (i )
: This factor has completely

masked the effect of heterozygosity in the cross 3 X 34, in which the Fg
and Fg cultures had an average height greater than that of the taller parent.

(2) This factor has partly suppressed, but not completely masked,
the variabiHty due to heterozygous conditions in the cross 3 X 35, in which
the Fg and Fg cultures were approximately as tall as the taller parent.

(3) The effect of this factor is still evident in the crosses in which
the F2 and Fg cultures showed heights less than those of the parents

[191]
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,
\ p * Number of cultures

[ A 35^ 2
^ Average coefficient of variability

Average heights in cm. (1915)

100-
109

IIO-
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Width of i.EAP. — For this character also, as in the case of height,

facts were observed which can only be explained on the hypothesis of the

existence of a factor which, in spite of heterozygous conditions, tends to

suppress the variability of cultures with very wide leaves. In these cultures,

the coefficient of variabiHty is less than in cultures with narrow leaves.

Three questions suggest themselves :
—

(i) Can it be that the coefficient of variabiUty is not a proper measure

for the exact determination of the variability of quantitative characters

in biology ?

(2) Can it be that even the purest Hues of wheat are partly heterozy-

gous and that among them the Hues which are tall and with wide leaves

are more homozygous than the others ?

(3) Can there, perhaps, be some physiological limitation of growth
in the higher (wider) classes which prevent*' the full development and

expression of certain over-compUcated recombinations of characters ?

The author inchnes in that case to (i) and (3). If a car is moving at

a speed A and an additional force F + w is apphed which produces a speed
A -\- n ; to produce a speed of ^4 + 2n, a force greater than F -\- 2 m
would be required. The effect of a factor (environ mental or genetic) for

increasing size becomes attenuated, it would seem, in combinations which
tend to produce values higher than the general average of the race. And
vice versa the action of the same factor would be more strongly marked in

gametic combinations which tended to produce values lower than the

average value of the race. It is possible, therefore, that the variability

of quantitative characters may be better measured by the coefficient

derived by dividing the standard deviation by some fractional power of

the mean :
—

Ci = —-
,
where x is a quantity less than i.

So far as other factors are concerned in the case of width of leaf, as in

the case of height of the plant, the observed facts can be explained in accor-

dance with Mendelian laws by the segregation and recombination of the

characters. These factors, wich are certainly numerous, have not yet
been determined.

192 - New Types of Wheat, Rye and Oats obtained by Hybridisation and Selection

at Svalof, Sweden. — Nilsson, N. Hjalmar, in Sveriges TJUsddefdrenims Tidskrijt,

Year XXIV, No. 3, pp. 116-117. Malmo, 1919.
"
203, Birgitta, 086

"
is a new kind of wheat obtained by crossing

Smaahvede and Extra Squarehead II. From comparative cropping tests

carried out in Ostergotland it was found to be superior to Sol II in grain
yield ; it is much more resistant to attacks of the rhynchote Cicadula

(Jassus) sexnotata (i). In earhness it Shows itself equal to the Sol variety,
and is a type of wheat especially suited to the fertile land in the Ostgota
plain.

(i) See R., June 1915, No. 648. [Ed.)

[191-19%]
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193 - Observations on the Heredity of Characters in the Lupin, Wheat and Barley,

in Denmark. — Vestergaard, H. a. B., in Tidskrift for Planteavl, Vol. XXVI, No. 3.

pp. 491-510 + 7 figs. Copenhagen, 191 9.

IvUPiN. — Colour of flowers.
—

Ltipinus angustifolius generally has

blue flowers, but some individuals have red and others white flowers.

These 3 types keep constant and separate in their progeny, cases of

cross pollination by insects being very rare.

By crossing plants white flowers
( 9 )

with plants with blue flow-

ers
((^ ),

in the i^j blue indi\nduals were obtained, and in the F^ blue in-

dividuals and white individuals in the simple Mendelian ratio 3:1, as if

the difference between the two types were due to the presence of a blue,

factor dominant compared with its absence.

The author next made the cross white $ X red (5 . In the F-y he ob-

tained hybrids W\t\ white flowers instead of red as would have been expect-
ed on the basis of a simple factor. The Fg was composed of specimens
with blue, red and white flowers, respectively, in the proportion 9 : 3:4.
The phenomenon may be explained by allowing that, in order to produce
the blue, not a single factor is necessary, but two, B and R.

In the presence of the single factor B, the flowers remain white, while

in presence of R only, they take on a red tint.

In the case studied, the white type therefore should have the genetic

constitution BBrr, and the red type the constitution bbRR, from which in

the Fg the formula BbRr (with blue flowers) is obtained. Such a hybrid

produces 4 kinds of gametes :
— BR, Br, Rb, and br, which, when combined

with one another, give 16 possible combinations in the F^,, namely :
—

iBBRR+2BBRr+2BbRR + 4BbRr . . =9 hhies

I bb RR -t- 2 bb R r - =3 ^^^^

iBBrr + 2Bbrr + i&&rr =4 whites

The crosses red X white were also made and results obtained which

are quite expUcable on the basis of the above scheme : the F^ is composed
of plants with blue and red flowers respectively in the proportion 3:1.

[192-193]

"
204, 0955 ". This variety of wheat, the result of the cross Pansar X

Fylgia, is destined to replace the Fylgia variety, to which it is plainly su-

perior in its greater resistance to the rigours of winter and to rust and in

the greater strength of its straw. It ripens earlier than the Pansar va- J

riety, and at the same time as Fylgia wheat.
"
205, Stdl, 0302 ", is a new variety of rye obtained as a pure line (by

genealogical selection) from the Stiarn varieity, from which it is distin-

guished by its rather shorter and more robust straw, but it remains equal
to the original variety both in quality of grain and in yield .

"
209, 01180, &

"
is a new variety of oats obtained from the cross

Seger X Kron, destined to replace the Kron variety.
"
210, 01171, 6

"
is a new variety of oats from the cross Seger X Gul

Naesgaard and is destined to replace the Seger variety.
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Wheat. -— Appearance of loose-eared plants in pure varieties of compact-

eared wheat. — Starting point :
—

40 pure varieties of
" Abed "

wheat with

close ears (1914). In one of these lines, composed of about 50 plants with

•• typically compact ears, a specimen with loose elongated ears was picked out.

From this plant, in 1915, there were derived 27 compact-eared and 27

loose eared plants, each lot clearly separate from the other. The former

had 2 stems per plant, the latter 14 stems, that is, a lower tillering along
; with greater length in the stems ; consequently the latter were less robust.

The following table shows the differences observed between the two

types :

Compact-eared
type

I/5ose-eared

type

Number of stems per plant

Height of stems cm.

I^ength of ear cm.

Nimiber of spikelets

Average distance belween two spikelets . . mm.

2.0 — 2.2

127
8.26

193
4-3

1.4
— 1.6

135

950
18.0

5-3

Of each of these types, 10 pure Hnes were sown. The 10 lines derived

from the compact-eared type gave, in 1916, compact-eared plants, while

the 10 Hnes derived from the abnormal tj^pe gave a mixed progeny of

compact-eared and loose-eared plants.

In 1 917, the same phenomena were repeated ;
in no case were constant

loose-eared pure Hnes obtained.

In 1918, in a culture, besides the two loose-eared and compact-eared

types there appeared also a third type with short stems and very short

and compact-ears, which greatly resembled
" Kubbe "

wheat {Triticum

compactum).
This 3rd type, represented by a single specimen, in 1919 gave a progeny

including, besides the 3 above-mentioned types, also a 4th type, which was

dwarf.

BareEY. — Crossing dwarf forms and normal forms.
— In 1915 the

author crossed
"
Binder

"
barley with a dwarf barley derived from the mu-

tation of a pure Hue of 2-row barley.

In the Fi the hybrids resembled the
"
Binder

"
parents ; the F,^. con-

tained normal and dwarf plants respectively in the very doubtful pro-

portion 6:1.
Transmission of abnormal characters. — Plants having giant ears,

mostly empty and misshapen, which were isolated in 1916, gave in 1917
a progeny composed of 36 abnormal and 4 normal specimens.

In 1918, the seed of 10 of the 36 abnormal and of 2 of the 4 normal

specimens was sown, and there were obtained, in the former case, exclusi-

vety abnormal progeny, and in the latter case mixed progeny : No. 1 — 35
normal -|- 8 abnormal, and No. 2 = 22 normal + 8 abnormal, that is, in

all, 57 normal and 16 abnormal, in the proportion 3.35 : i.

[193]
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Hence this anomaly is a recessive property with respect to the domin
ant normal form. 1

The two plants of normal aspect were, therefore, of hybrid nature, a'

also the mutant of 1915 must have been, from which in 1916 there wer<

derived the plants in which the anomaly was visible.

194 - The Selection of Hevea brasiliensis according to Individual Difference

in Yield. — I. Whitby, Stafford, in Bulletin of Miscellaneous Information, Royc
Botanic Gardens, Kew, No. 8, pp. 317-318. lyondon, igig. — II. Mass, J- G., in Medi

deelingen van Algemeen Proefstation der A. V. R. 0. S., Rubherserie No. 21, pp. 1-2C

Medan, August, 1919.

I. — These are the results of a series of observations made in the Fe
derated Malay States on the specific differences in the amount of rubbej
yielded by individual trees of Hevea brasiliensis of the same age and growing
under the same conditions, in order to estabUsh also whether there exist

a correlation between the yield and the girth of the trunk. Some looc

trees, 7 years old, in a normal plantation covering 13 acres, were care

fully studied, the trees being in their third year of tapping.
Great variations were found in the rubber content of the latex (thd"

strength
"
of the latex) from different trees, and appeared to be constant

from year to year. Some trees yielded 23 gm. of rubber per 100 c.c. o

latex, others as much as 54 to 55 gm. per 100 c.c. of latex, the mean fo|

the 245 trees examined being 39.58 gm. per 100 c.c.

The rubber content of the latex increases as the trees grow older, tc

the extent of 1-2 per cent, per annum.
The author admits the possibiUty of obtaining good positive result

from selection based entirely on individual variations : if high-yielding tree

can be segregated and provided that pollen of poor-yielding trees can b(

prevented from gaining access to the flowers, it should be possible to ge
seeds capable of producing trees with a high percentage of rubber in th(

latex. There is a definite correlation between girth and yield, but it is no'

sufficiently well indicated to be of great value in eHminating trees from

plantation.
II. — In Hevea plantations there are good and bad yielding trees. Fo

5000 trees 8-9 years old* the mean daily yield of latex was 22 c.c. Kighty pe
cent, of these trees gave on the average J^ 10 c.c, while the remaining

twenty % alone produced 65% of the entire yield. It is to be inferred fron

these results that productivity is a hereditary character.

On the other hand, in plantations, free cross-polUnation mixes goo(
and bad elements in the most varied of genetic combinations, while complet
segregation of the best specimens involves very great difficulty from thi

technical and practical point of view.

The author urges the suitability of vegetative propagation of the besj

yielding trees, by grafting on to the young plants slips from specimens tha

have been under careful and continuous control and are notable for thei

high yielding properties.
It is a case of repeating with Hevea brasiliensis that which is bein;

[193-194]
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tried at present with coffee and cacao in Suriman and has already been

carried out on a large scale in the United States citrus plantations.

195 -Apple Bud Selection and Selection of Apple Seed for the Propagation 0! Apple
Ssed. — Crandall, Charles S., iu University of Illinois Agricultural Experiment Station,

Btilletin No. 211, p. 180-264, 42 fig. Urbana, Illinois, June, 191 8.

Results of a series of experiments made since 1907 with the object
of estabUshing :

—
(A) Whether, when selecting apple buds, account should be taken

of the size of the buds and of their position on the tree and on the branch.

(B) Whether apple seedUngs obtained from seed taken from large

apples are better than those produced by seed taken from small apples.

{A) Selection of the buds. — (i) Large buds and small buds. —
For estimating the effect of selection of the bud, the annual growth of the

plants (produced from the buds) was measured in inches. The following
Table sums up the principal data :

—-

Variety of Apple
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In this case, as in the former, the selection of the buds had no influence

on the subsequent growth. The growth curves are essentially the same for

a, b, c, d, and e.

(3) Position of the hud on the shoot. — For this purpose the select-

ed buds were divided into 4 classes: —
{a) Terminal buds.

{b) Ivateral buds from the top extremity of the shoot.

(c)
Buds from the middle of the shoot.

{d) Buds from near the base of the shoot.

From the data collected in tabular form and also in graphs no re-

lation is shown to exist between the position of the bud on the shoot and

vigour in growth.
Conclusion. — The size and the position of the bud do not give any

indication to help selection.

[B) Selection op seed. — The fruit was classed as
"
large

"

and
"
small

"
on a basis of the size; all fruits having transverse diameters

of 65 mm. or more were classed
"
large

"
and those having transverse

diameters of 64 mm. or less were classed
"
small ". The following Table

relates to the varieties Grimes and Jonathan :
•—

,
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trials. The aim of the trials was to ascertain the abiUty of the varieties

to become acclimatised to the different conditions and different parts of

the country, and to compare each of them with the original non-pure va-

riety Four varieties segregated at the Bologna Station, of the types Gen-

tile (family 48), Colognese (famiHes 12 and 10), InallettaUle (fam. 38) and

Marzuolo (fam. 83)^ as well as Carlotta Strampelli (obtained at the Rieti

Station) and the hybrid Noe X Gentil rosso, were reserved for north Italy

and part of central Italy. In south Italy (province of lyecce) experiments

were carried out with the varieties of wheat known as Luigia Strampelli,

Abulia, Dauno, Nuovo Gargano, Selezionato Maiorca, and also Maraini bar-

ley from the Rieti Station. There were 38 centres for adaptation tests,

with a total of 106 plots. The plots were inspected from the second week
,

of May up to July 8 to 10. These tests provided the first material which the

Federation will make use of in order eventually to set up model centres for

the production of the best varieties of seeds.

\

PULSE CROPS

197
- Investigations on Wheat Siftings.

— Savini, G., in he Stasioni spenmentali agra- cereal

rie italiane, Vol. 32, Nos. 7-9, PP- 36i-374- Modena, 1919. _
and

The paper deals with the work done at the central chemical laboratory

of the Customs and Direct Contributions Department in Rome on wheat of

different origins : various districts of Italy, Rumania, Russia, Argentina,

AustraUa, British India, Morocco and North America. In aU, 35 samples of

soft wheats and 14 of hard wheats (the latter being mostly of Russian ori-

gin) from the 1913 and 1914 crops were examined. It could be taken for

certain that none of the samples examined had undergone any cleaning

process after threshing.

Conclusions. — The commonest seeds found in wheat siftingsare,

in alphabetical order: Agrostemma Githago, Avena saliva, A. fakm, Con-

volvulus arvensis, Galium tricorne, Gladiolus segetum, Hordeum vulgare,

Lolium temulenfum, L. perenne, Lathyrus aphaca. Polygonum convolvulus,

Saponaria vaccaria, Secale cereale, Sinapis arvensis, Vicia sativa, V. vil-

losa, V. sylvatica.

Less common, are seeds of :
— Adonis aestwalis, Bifora radians, Bu-

pleurum protractum, Coronilla varia, Eroum ervilia, Lithospermum arvense,

Medicago sativa, Melilotus sulcata, Muscari hotryoides, Ornithogalum um-

hellatum, Rapistrum rugosum.
Still less common are seeds of :

— Bromus secalinus, Camelina sativa

Caucalis daucoides, Cirsium arvense, Centaurea Cyanus, Lolium italicum,

Phalaris canariensis, Ranunculus arvensis, Scandix PectenVeneris, Setaria

glauca, Sinapis nigra, etc.

Out of 35 samples of hard wheats and 14 of soft wheats examined, only

3 contained, in very sHght proportions, seeds of Melampyrum arvense, which

are poisonous.
A large part of the commonest seeds is cosmopolitan, such as Avena

sativa, Agrostemma Githago, Convolvulus arvensis, Galium tricorne, Lathy-
rus aphaca, Sinapis arvensis. Polygonum Convolvulus, etc.

Others are found only in ItaUan wheats, such as :
•— Alopecurus

[196-191]
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agrestis, Bifora radians, Bupleurum protractum, Gladiohis segeium, Phalari

canariensis,

The following seeds are almost entirely absent from Italian wheats

and are found mostly in foreign wheats :
— Camelina sativa-Saponarit

Vaccaria, Setaria glauca, Sinapis nigra, etc. Se&^s oi Alopecurus agresti

were found only, and then in abundance, in 5 sampld^ from the distric,

of Rieti (Italy).

Rumanian wheat is almost always notable for the large quantity o:

rye and corn-cockle found in it, and Russian soft and hard wheat fo:

the presence of barley, Polygonum Convolvulus and Saponaria vaccaria.

As regards total percentage, the siftings oscillate between a maximun
of 75 gm. per kg. (Moroccan wheat) and a minimum of 2 gm. per kg|

(British Indian wheat). On the average, Italian wheat contain no

more than 2 % and foreign wheats not more than 3 % of siftings.

198 - Rice-Growing in Greece. — Papageorgiou, p. (Director of the Royal Greek Sodet

of Agriculture), in Annates de Gembloux, Year XXV, No. 3, pp. 93-97. Brussels, 1919

Rice is not an important crop in Greece, but it is nevertheless true tha'

rice is a paying crop where soil conditions (nature and exposure of the land

and water supply (springs, streamlets, etc.) are suitable, and in any case

duty of 24.65 francs per 100 okes (125 kg.) on imported rice favours hom<

production. vSome years ago, rice crops were of greater area in Greece that

at present, because low-lying and marshy groimd was then cultivated. Fol

lowing on the State prohibition of this crop in places where there was
staglj

nant water, with the object of diminishing the causes of malarial
feverjj

rice cultivation had to be hmited to healthy and irrigated ground. Thus

as regards the ancient kingdom, the crop is grown almost entirely in Thes

saly ; according to the statistical data, the area cultivated is only 132.5 hec

tares, of which ^/^o belongs to the Trikkala estates, which are/provided witl

very efficient industrial machinery for treating rice.

As for New Greece, it is in Epirus mostly and in Macedonia that rice

is grown. In Epirus, the province of Paramythis produces 312 500 kg. pel

annum and that of Margation 875 000 kg. In Macedonia the chief rice-grow-

ing districts are Vodena (112 500 kg.), Karatzova (62 500 kg.) and Yannitza

(25000 kg.).
_ J

Sowing is carried out in spring, when the temperature rises, the grouna
being previously well worked, ploughed, levelled and cleared of weeds!

Planks set on slight earthen dykes divide up the rice fields ; the arrangemenf
of the channels ensures irrigation at will according to needs, and at the same

time the ground is kept wholesome. It is usual to sow 125 to 187 kg. ol

seed per hectare, less in the ancient kingdom, more in Epirus and in Mace
donia (New Greece). The seed it; covered in bj^ means of a plank drawn by
animals over the flooded ground ;

the soil is kept constantly moist. Hoeing
is dihgently pushed on, so as to ensure uniform and vigorous growth. Reap

ing is done by sickle, in July, August and even in September, according to

the district and the variety cultivated. The yield is variable : on the aver-

age, from 12 500 to 15 625 kg. per hectare. In Thessaly, rice is followed by

[I9T-I98]
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a wheat, cotton or maize crop, and is grown again on the same ground af-

ter an interval of 3 or 4 years. The native varieties are distinguished as

white rice (" aspro ") and red-brown rice (" kokino "). The former of these

-

is the better in quah'ty, earlier and less productive ;
the latter is a better

yielder but is late. Spanish and Italian varieties have given very good re-

sults in Thessaly.

According to analyses carried out at the State agricultural chemistry

laboratory at Athens, the composition of Greek rice, compared with that

of other foreign-grown rice (Bombay, Japan, Burma) is as follows :
—

Substances estimated

Grown in Greece

Spanish
variety
of rice

Italian

variety
of rice

I (Ostigliese)

Epirus
rice

Bombay Japanese

rice

Burma

rice

Water
Starch and sugar .

Nitrogenous matter

Fats

Cellulose

Ash

13.02 %
77-23

7-50

0.42

0.76

1.07

100.00

12.71

76.61

9.04

0.36

0.33

0.95

0/

100.00

12.34

76.30
9-95

0.56

0.38

0.47

/o

100.00

13.00%
77-63

7-44

0.70
0.80

1.23

100.00

14.48 %
70.83

10.47

2.39
0.80

0.91

100.00

13-20 %
74.10
9.26
2.20

0.60

0.70

100.00

This table shows that the kinds of rice grown in-Greece are relatively

very rich in starchy matter and that, among them, the varieties of Span-
ish origin acclimatised to the country take the lead.

Greece, a small producer but a large consumer of rice, imports ann-

ually 5 000 000 to 5 625 000 kg. The following are details of imports

from 190 1 to 1912 into the old kingdom of Greece :
—

1901 4 562 864 kg.

1910 5 509929 »

1911 5599256 »

1912 5397150 »

Imported rice comes from various foreign countries and several va-

rieties are found in^ trade. Compared with these the locally-grown pro-

duct is of inferior quaUty, chiefly due to the lack of suitable industrial

treatment (polishing, glazing, etc.), the only exception being Thessalian

rice which is worked up in a first-class mill.

Though rice-growing in Greece is at present of so little importance,
'suitable conditions, especially in the new kingdom, open up for it a future

not to be despised ; in fact, besides certain parts of the old kingdom,

Epirus and Macedonia (Yannitza, Vodena Vally of Axios, Karatzova,

"etc.) contain suitable land and plentiful water supply.

Everything considered, the development of rice cultivation in Greece

will follow the general agricultural progress of the country, particularly
in the new kingdom. Hence the desired progress, which will soon provide
Greek farmers with new resources and national economics with new re-
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venue, is to be expected from the efforts and propaganda of the Greek

government and, in its own special sphere from the Royal Agricultural

Society.

199 - A Study on Rice from the CamerOOnS. — Heim and Husson, in MinisUre des Co-

lonies, Bulletin de I'Agence Generate des Colonies (formerly Bulletin de I'Office Colonial)

Year XII, No. 142, pp. 569-574. Paris-Melun, Oct., 1919.

The General Commissioner for France in the Cameroons sent to the
"

Office colonial ", through the efforts of M. Rouget, Delegate for French

Equatorial Africa, varieties of Cameroon rice, which were referred for

analysis to the Colonial Products Study Department.
The study of 3 varieties of the rice gave the results summarised in

the present note. Two varieties came from the sub-division of Yoke
and are named " Yoko No. i

"
and

" Yoko No. 2
"

;
one variety was from

the sub-division of Duala.

The authors give the detailed results of their analyses.
Of all cereals, rice is the one which contains most starch arid least

nitrogenous matter. With rice intended for starch-making, preference
should be given to kinds especially rich in starch and, consequently, poor
in nitrogen. This no longer holds good where the rice is for human or

animal consumption, or for distilHng or brewing. Hence the content

of nitrogenous matter in particular should be taken into account. From
this same point of view it should be noted that de-germing the grain is

an operation which causes a diminution in the food value of the rice.

The varieties Yoko No. i and No. 2 are very rich in nitrogen. Their

content is even higher than that indicated by Balland for Saigon rice,

which was the richest in nitrogenous matter of the commercial sorts (de-

corticated grains) analysed by him. Yoko No. i contains 8.44 % ni-

trogen and Yoko No. 28.75 % whereas in Saigon varieties, according
to Bai^LAnd, the percentage varies from 6.90 to 8.38. Hence these two

types are perfectly suitable for distilUng and brewing.
The above statement applies equally to Duala rice

;
the nitrogen con-

tent of the decorticated grain exceeds the maximum given by Bali,and.

for Saigon rice : 9.31 % for the entire and 8.57 % for the decorticated

grain. On comparing the content in nitrogenous matter of Duala whole

rice with that of the varieties studied by Bussy (decorticated rice), this

content is seen to be lower than in certain Far-East varieties (mountain

paddy of Rais in the Lang-Bian region in Annam, Java rice,
"
Carohna

"

variety, Phu-My crop, etc.), and higher than in other varieties of the same

origin (South Annam (Nhatrang) red-grain paddy). It may be admitted

that this rice is similar to the Far-East varieties in composition.

:arch CROPS 200 - "La Succulente", a New Variety of Potato Suitable for the South of France.
— Zacharewicz (Director of the Agricultural Services of Vaucluse), in Comptes rendus

des Seances de I'Academic d'Agriculture de France, T. V, No. 36, p. 92 7.Paris,

Nov. 26 1919.

This paper describes experiments in growing in Vaucluse a new variety

of potato,
"

Iva Succulente ", coming from the north of France.
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Planting was carried out on March 15 on a clay loam soil moder

ately rich in nitrogen and potash but poor in phosphoric acid, cultivated

to a depth of 40 cm. after the appHcation of 30 000 kg. of manure per hec-

tare. Growth was regular and the harvest, on June 24, gave 18 000 kg.

per hectare, while the variety known as
"
Institut de Beauvais ", cropped

under the same conditions yielded only 16 000 kg.

This new variety, considering its yield, the quality of its tubers and

its earUness, will be of great value in the South of France.

201 - Potato Growing in the United States.— Hqlmes, G. K., in U. S. Department of Agri-

culture, Bulletin No. 695, 24 pp. Washington, Oct. 16, 1918.

These data are for the use both of the public in general and of those spe-

cially interested in the production, trade and consumption of foodstuffs, and

include many statistics on :
— area under potatoes in the United States,

production, imports, supplies, exports from one State of the Union to

another, supplies for export abroad, consumption per inhabitant since

1849, summary for the period 1905-1914.
In the last period, which reflects pre-war conditions, 343 394 000

bushels of potatoes were harvested annually from 3451000 acres, with an

average production of 97.0 bushels per acre, or 3.76 bushels per capita and

99.1 °/o of the supply. The average price paid at the farm for potatoes
was 59.1 cents per bushel. -

202 - The Use of Johnson grass (Sor^/rw/n/ra/e/>e/7es)inItaly.
—

PANTANELLi,E.,
in Le stazioni sperimentali agrarie italiane. Vol. 52, No. 7-9, pp. 405-415, Bibliography

of 25 works. Modena, 1919.

The " canarecchia
"
or "sorgagna" (Johnson grass) is a Gramineae that

grows wild round the Mediterranean basin, from which it passes to Persia

and on to India In Italy it is common on the alluvial soils of the lower

valley of the Po, in the Valdarno, lower Tiber, etc.
;
it is always present on

sandy places generally and on hght soils ;
in vine growing districts it

is common on sandy soils (e. g. in the Etna region in Sicily).

This plant does not appear to be cultivated in Europe, where it is even

regarded as one of the worst kinds of weeds ;
in fact, it is very difficult to

root out, because it multiplies not only by seed but also from broken rhi-

zomes. In India it is dried and used as fodder. In Egypt it is made use

of when fodder is scarce, and in lower Venetia wheat stubble among which
it is found is utilised for fattening, and searched ont by farm stock. Im-

ported by chance into the United States, where it is called "Johnson Grass
"

this plant has become a real weed in the southern states, but, as it has been

observed to provide good fodder and, thanks to its rhizomes, to resist

the severest droughts and most rigorous winters, it has been grown for some

years in the semi-arid zone of the Union, from Oregon to the Gulf of Mexico,
as a summer fodder plant. Mr. Scudder has got from it, without irrigation,
in Oregon, 25 quintals of hay per hectare. With the help of irrigation, in

regions where the rainfall amounts to 400 mm. per annum, up to 80 quintals
of hay have been obtained per hectare from it. In the United States,

Johnson grass has also been found useful as a wind break to shelter the most
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delicate of the shrub crops. At the beet cultivation experiment station of

Rovigo, M. MuNERATi planted hedges ol the grass round plots of se-

lected beet in order to prevent cross-pollination among them.

This sorghum has been imported by chance also into Austraha, where it

as thriven to such an extent, as to be one of the utilisable wild fodder plants.
With a view to trying the use of this plant also in Italy, where it is

a wild native, the author grew experimental crops of it near Rome. As
the seeds are of low germinating capacity, although maintaining their vi-

tality for several years, he multipHed the crop from pieces of rhizomes, 5
to 10 cm. long, planted on the March 20, 1918, at a depth of 5 cm. and

5 cm. apart, in lines spaced at 30 cm., and in a mellow but very poor soil

hoed on the surface and not manured. No subsequent cultivation was

given. The year was a very dry one. At the flowering period in Septem-
ber, 7330 kg. of grass (65 % water) was harvested, which gave 2950 kg.
of hay (15 % water) having the following composition : I^eaves, 32 % ;

stalks, 58 % ; panicles, 10 % ; and with the following chemical composi-
tion : Water 15, % ; raw protein, 6,58 % ; oils and fats (raw), 1,25 % ;

non-nitrogenous extract, 27.24 % ; cellulose, 44.80 % ; ash, 5.13 %.
Similar trials made in 1919 gave hke results,

CoNCi,usiONS. — Cannarecchia, although it should be kept down in

many cases, because it spreads everywhere, is utilisable for several agri-
cultural and industrial purposes. Easily grown on poor soils, even barren and

dry ones, it is very resistant to drought. As it continues growing during
the dry season, in the most arid places it is capable of providing, at the time
of the greatest scarcity of green fodder, about 75 quintals of grass per hec-

tare or 27 quintals of hay not much inferior in quahty to that of fodder

sorghum. The rhizomes are still more useful than the hay ;
under culti-

vation, a yield of 200 quintals has been obtained per hectare. They con-

tain as much as 27 % starch and 13 % sugar (mostly saccharose), but on the

other hand they contain little fibre, and hence make good feed.

From the rhizome, besides 25 % starch (air dried) there can be got

25 % sugar syrup (50 % water) which may be used either as human food
or as a source of 7 % by volume of ethyl alcohol (95 %). If the rhizome is

used only for making alcohol, 18 to 21 % by volume of 95 % alcohol is

obtained from it.

In every way Johnson grass deserves to be included among the

useful plants, especially in regions where there is a long period of drought
in summer.

FIBRE CROPS 203 - The Cultivation of Fibre Plants in Indo-China : Agave Cantala (i).
—

I. Chevalier, Aug., in Bulletin Agricole de VInstitut Scientifiqtie de Saigon, Year I, No. 9

pp. 266-270. Saigon, Sept., 1919.
— II. Vernet, G., Ibid., pp. 270-276.

The provisioning of Kurope in fibre other than cotton and wool
(i.

e.

hemp, flax, jute, henequen (2), sisal) is becoming more and more difficult.

(i) The authors designate under this name the species called Agave Cantula Roxb. in the

Index Kewensis. (Ed.)

(2) Agave fibre, under the names of "Henequen", "Chanvrede Sisal", "Sisal hemp",
'' Ixtle ,„ and "Tampico", has made Yucatan, formerly disovened and considered useless for agri'

¥
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Some countries, like Russia, which supplied large quantities of flax,

,are no longer exporters. The unsettled state of Mexico during the last

few years has reduced the production of henequen, and the agave planta-

j-ions of German East Africa which yielded in 1912-13 about 20 000 francs,

jvvorth of fibre, seem to be non-existent since they were abandoned during

Ithe war.

The time is therefore favourable for starting certain textile fibre crops

!lin the French colonies.

I
From time immemorial in Indo-China, the Annamese have grown

'jute and ramie ; also the mountain population of Tonkin and North Annam

grow some hemp, but the jdeld of fibre has always been very small.

Since 1878, attempts at the cultivation of ramie, crotalaria and Aes-

chynofnene cannahina have been made under the direction of the botanist

Pierre near Saigon. lyater on, the trials were continued at Tonkin. They
were concerned chiefly with jute, the textile banana tree or "abaca"

agave. Hibiscus, and the crotalaria. At the time of the Colonial Agri-

culture Congress in 1918, M. Hautefeuille made pubHc the results he had

obtained (l), but they were not very conclusive.

In 1918-19, the experiments were renewed at various places in Indo-

China, with the following plants : i) flax, at Tonkin
; 2) hemp, at I/aos :

3) jute, at Tonkin and in Cochin China; 4) agaves, in South Annam.
The two notes summarised give the first results of the studies undertaken on

the last of the above four crops, the agaves, especially Agave Cantula Roxb (2) .

In the south of Annam, between the sea and the southern spurs of

the Annam Cordilleras, there is a belt of 2000 to 3000 square kilometres

l}dng in the provinces of Phanrang and Phanthiet, in which the desert

characteristic is excessively remarkable.

This belt is very easy of access, being traversed along its whole extent

by the Saigon-Nhatrang railway and' including the port of Bangoi.

I

The country is sandy, dry and arid, and certainly in Indo-China there is

no district more suitable for the cultivation of the agave.
The Agave Cantala (the

"
Maguey

"
of the PhiUppines), doubtless of

Mexican origin, has for long been considered to be the Agave americana,

but latterly several American botanists have shown it to differ from the

latter in some important respects. The name apphed to it today was

ciilture, a prosperous countty {!,. Hautefeuille, UAgave textile au Tonkin, Congr^s d'Agricul-

ture coloniale, Serie Hanoi, No. 3, Hanoi-Haiphong, 191 8) {Ed.)

(i) See R. Dec. 1918, Nos. 1387 and 1358. [Ed.)

(2) M. Iv. Hautefettille, in his paper entitled UAgave textile au Tonkin, indicates the

following two varieties of Agave Cantala :
—

i) A. Cantala, commonly miscalled vivipara. ;

2) A . Cantala variegata. very ornamental and remarkable for the white striping on every leaf.

According to this author the following are the species and varieties eperimented with at

Tonkin: —(i) A . rigida sisalana
; 2) A . rigida elongata ; 2) -^ • Cantala] 4) A. Cantala varie-

gaia ; 5) Agave not strictly determined, a false sisal called lurida in some cases and

decipiens in most
; 6) A. americana : 7) Fourcroya {= Furcraea) gigantea ; 8) Zapupe,

sent by the Colonial Gardens of Nogent-sur-Marne on account of remarkable qualities not yet

defined. {Ed.)
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created by the English botanist Roxburgh for the form of it which is natur

aHsed in British India and commonly grown, according to Stewart, in-

the Punjab to make hedges.
The Agave Cantala, although certainly of American origin, has not

yet been observed in its native land, and it is known to this day only on
the coasts of tropical Asia, in the Mala}^ archipelago and in the Philippines,
where it was introduced by the Spaniards at an early period. According'
to E. D. Merrill, it is an ornamental plant extensively cultivated in sev-'

eral provinces of the Phihppines for its fibre. Hautefeuille states this

species also, and not the true sisal {A. rigida'^iiii.), in grown in Ja\'a for the

production of sisal fibre fou export (about 4000 tons per annum).
'

E. D. Merrill says that Agave Cantula Roxb. is synonymous withi

Furcraea cantula Haworth = Agave Rumphii Hassk. This would bej

also the Agave aniericana of Rumphius (not of Linnaeus), wrongly identi-

fied by Linnaeus with his Agave vivipara. The latter species in anyL
case remains a mystery, and it may be that this is the plant in question.!

In short this species was brought from America by the Spaniards!

long ago, is known only in Indo-Malaya, where it is cultivated and

naturalised. It is also found in abundance all along the coast of South!

Annam, and is sometimes planted on graves and around pagodas in the^

rest of Indo-China. Its introduction seems to date very far back, although
IvOUREiro did not mention it in 1790 in his Flora.

'

I

In the arid belt referred to, A. Cantula is already very widespread.'
It multiplies by suckers, bulbils and seed. On dunes it appears to be ai

good fixing agent for sand; from this year onwards the Annam Forest De-i

partment, under the direction of M. H Guibier is taking up the breeding
of it It is a plant which will serve for industrial uses, and the investiga
tions carried out by M. Vernet will soon provide rehable-information ai

to its value and the yields to be expected when it is methodically
cultivated.

II. — Being struck by the growth of sisal in the region of Tourcham, inj

the province of Phanrang, M. Chevalier, Director of the vScientific Insti

tute, requested the author to look into the question, to determine the
fibrcj

content of the leaves of these Amaryllidaceale and to investigate tb

possible prospects of their cultivation as textile plants.

Botanical Origin. — The agave is known in Cochin China and Annamj
by the names "

Thom-tao
"
or

"
Gai-tao ", which mean Chinese Pineapple

or Chinese Ramie.
This is not an indigenous species and, in spite of its name, this plant;

is not a native of China, but, according to the results of M. Chevalier, it

is the A. Cantula Roxb. which, like all the agaves, is a native of America.

Habitat.— A very superficial review of the matter might give rise to!

the behef that the agave in the Tourcham district grows naturally in the!

bush, without any attention whatever, and that its cultivation, on thisi

account, may be limited to the estabhshment of a plantation, which need

only be left to itself for a certain length of time before the owner, return-

ing B few years later, can profit b^rit. Such a procedure would be a grave

[203]
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mistake, and one which has in fact already given some planters a set-

back which should not be repeated.
On closer examination it is found that the agave is planted by the na-

tives in lines, on the borders of the fields as li^^e hedges. Sometimes these

hedges, when left without attention, are gradually invaded by wild shrubs
;

the brushwood then slowly takes the place of the agave plants, and the

whole often has the appearance of wild-growing vegetation.

Moreover, although the agave is not an exacting plant, it would be

a mistake to think it acquires the luxuriant growth found in the provinces
of Phanrang and Nhatrang entirely by coming up at random in the

sand. In practice, as these plants form living fences round the fields,

the operations of cultivation, ploughing and harrowing are the means of

benefiting the plants round the border. In addition, all the plant waste

that is dragged to the outside by the harrows is thrown beside the fence,

where it rots and so little by little forms a top soil which is not without

eft'ect on the growth of the plants whose roots it covers. In the districts

of Ninh-chu and Nhatrang, where agaves are planted along the roads, they
receive the sweepings and various kinds of animal refuse. Though this plant
is not exacting, since it will grow and even spread in extremely poor ground,
it is nevertheless very responsive to any help in fertilising material and to

all cultural operations.
The author gi\^es two analyses of soil samples taken from the roots of

the best-developed agaves in the Tourcham and Ninh-chu districts. The
results of these analyses show that the soil is very sandy, containing a Ht-

tle lime and organic matter of which a certain proportion has already
become humus. Its content of nitrogen ^and fertilising mineral matter

is very low, but still appreciable.

Further, analyses of agave leaves show a plant whose vegetative

parts above ground contain only from 15.6 to 17.8 % dry matter and 84.4
to 81.2 % water. The leaves are very poor in nitrogen, containing only
1. 19 % in the dry matter.

An investigation of the mineral contents of the dry matter gave the

results shown below :•
—

SDica 0.280 %
Phosphoric add 0.303

Potash 1. 1 20

I<ime 3.710

Magnesia 1.320

Peroxide of iron and aluminia 0.320

Soda, carbonic acid and undetermined substances 3087

Total ash ... . 10.140 %

One of the mineral elements to which attention should be drawn is

the lime, which enters into the constitution even of the agave textile fibres.

The mean weight of the leaves growing under good conditions being about
I kg., it is sufficient to multiply the preceding figures by 10 in order to find

out what a leaf will remove from the soil.
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(i ) On the subject of the agricultural station at Giarai, see R , Oct. 191 8, No. 1068. (Ed.)

[303-a04]

I

As each plant of A . Cantata has 80 to 90 leaves, it is evident that a reg-

ular plantation, in which shoots are entangled among the original plants,

eventually takes up a fairly large quantity of fertiHsing material which
will be regularly removed from the soil by continuous cropping.

The growth of agaves, with small plants from the suckers gradually

increasing in number, suggests the estabhshment of a regular plantation,
in rows 4 to 5 metres apart, with intervals of i metre between the plants in

the rows. The intervening spaces could thus be easily cultivated and ma-

nured, and might even serve to grow improving catch crops, such as ground-
nuts, beans and various legumes, of which the leaves would be regularly
left on the soil

;
likewise small carts could pass up and down the rows when

harvesting the leaves.

Growth. —• Studies on the growth of agave have shown that under

good growing conditions these textile plants in Indo-China can be turned

to use after 3 years at most, counting from the time they are planted ont.

Fibre content of the leaves. — De-fibring was done by hand. A 1^ rr

first operation, hammering the leaves with a wooden mallet, gave, after

drying, 2.86 to 4.75 % of fibre. Complete cleaning by hand, fibre by fibre,

made a difference in weight of 30.9 %.
The yield of the leaves in fibre dried in the air and perfectly cleaned by

hand varied from 1.9 tp 3.8 % with a mean of 2.5 %.
Agave fibre. — The bundles of fibre are thicker at the base of the

leaves than at the point, and are not round but more or less flattened. Mi-

croscopic examination shows that they are made up of a large number of

elementary spindle-shaped fibres, with smooth walls, united to each other,

2 to 2.5 mm, in length, of irregular polygonal section, of 0.03 to .0.06 mm. in

outside diameter and 0.02 to 0.03 mm. in inside diameter. Hence the

resistance or breaking strain of such bundles varies according to the part
tested. By ordinary mechanical means it will never be possible to extract

the fibre in all its length, i. e., totally ;
in fact, it breaks near the end.

According to extraction processes and apparatus used, the yields of textile

fibre are suscep tible of fairly wide variations.

Conclusions. — The results obtained are encouraging for the future,

and if agave fibre is not of very great intrinsic value, the quantity that can

be obtained on moderately fertile land will make up for this inferiority.

It has not yet been determined how much can be produced in leaves

annually from a hectare regularly planted and well maintained. Trials

are to be carried out at the experiment station of Giarai (i) and others on

much poorer soils at Bangoi and Dongme, so that the question may be

expected to be resolved soon. ,

204 - Broom {Sparti'um junceuiti) and its Uses in Calabria, Italy.— casella, l.a.,

in V Italia agricola. Year LVI, pp. 374-380, i fig. Piacenza, Dec. 15, 1919.

The broom plant is of great service in fixing land, as well as enriching
it in nitrogen, being a leguminous plant. It provides sheep and goats
with a pasture not to be despised, and as these animals are especially fond

II
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of the young shoots, in order that they may not damage too much and even

destroy broom lands, they should be put to graze there only after the shoots

have hardened a little, in autumn and winter.

In domestic economy, broom is put to various uses small faggots are

made to Ught fires, large sweeping-brooms, temporary roofs for huts,
bands for plants fixed to props, bushes for silk worms, etc. In Calabria,
when silk-worm eggs were produced, the branches, bound together in the

form of small screens, served here and there for the female moths to lay their

eggs on, a purpose to which they were extremely well adapted, because later

on the eggs could be detached very easily, after immersion for some time
in water where they were let float on the surfacce, passing them between
the thumb and first finger ; by this means the eggs were at the same time
washed and cleaned of unfertile specimens which float.

Broom is of Hmited heating capacity but gives a long live flame, which
makes it useful for lighting fires or renewing them, and is of good service

where flames are wanted to lap the heated surface all over, as in ovens.

For firewood, broom is cut every 3 years, towards the end of autumn,
and grazing is prohibited for a year after cutting. It is a good honey-pro-
ducing plant, and its seeds could be fed to poultry and pigeons.

The part of greatest utiHty is the bark, from which a textile fibre can
be extracted. The latter is prepared, spun and woven, as a home industry
in many parts of Calabria, especially the province of Cosenza. Broom-
fibre fabrics are made also in some parts of BasiHcata, in Tuscany (where
they are called "panni ginestrini"), in the south of France and in Spain.
These goods are noted for their extreme lightness ; from 11 kg. of flax as

much as 60 metres of cloth may be obtained, while from only 7 kg. of broom
fibre it is possible to make the same length.

These fibres are used also to make ropes and paper, which are likewise

distinguished for their great lightness.
The broom-cloth industry ("panni ginestrini") includes the following

operations : cutting of the branches ; boihng of same ; maceration of the
boiled branches ; stripping off the bark ; beating ; swingHng ; carding ;

spinning of the fibre
; weaving bleaching ;

of the cloth.

The branches are cut during July and August, only those of 2 years'

growth being taken. They are boiled in open boilers for 4 to 8 hours, the
bundles being turned over in the boiler at least once, and the operation is

finished when the green colour disappears from the branches. This is a del-

icate process, because, if insufiiciently boiled, the bark does not come off

well and the fibre is not white, and if boiled too much the fibre loses in tena-

city. Maceration is done in running water and lasts from 3 to 8 days. The
bark is stripped by hand. Beating is done with a wooden club on a fairly

even-surfaced stone, near the same stream where the maceration was done ;

the operation is divided into two stages, with a rinsing in between, and re-

quires rapid working and good weather because in the same day the fibre after

being twice beaten and rinsed, must be exposed to the sun to be half dried,

otherwise it darkens and loses in value. At this stage of preparation the

fibre can be used for rope making. A further stage of preparation consists
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in swingling, which separates the longest and finest fibres from the shorter

and coarser, that is, the fibre (" manna ") from the tow (" stoppa "). Both
of these can be spun and woven, the former giving moderately fine cloth,

and the latter coarse stuff (for bags, wrappings, etc.). Ordinary machine

carding separates the fibre into high grade fibre (" cuor della manna ") and
tow ("stoppa") ; the former, when spun finely, can give very fine cloth of

great beauty. Spinning and weaving are done by hand, with the old-fash-

ioned household spindle. The cloth is bleached on the grass, being wetted
and dried alternately.

Broom cloth is remarkable for its durable qualities ; it is said to last for

centuries.

Several times attempts have been made to transform the Calabrian

home cloth industry into a big mechanical one, but without success. More
serious attempts were made during the war. In the RogHano countrj^

(province of Cosenza) a workshop was set up for the mechanical working-up
of the broom, but it cannot be said that the scheme has passed the experimen-
tal stage. It appears that machine-extracted fibre loses greatl}' in length
and strength, so much so that it is utiUsable only as raw material for

paper making.

PLANTS
YIELDING OILS,

DYES,
TANNINS, ETC.

205 -Linseed: the Influence of Geographic Origin and Variety on the Composition of

the Oil ; Investigations in the United States. — raback, f., in u. s. Department of

Agriculture Bulletin No. 655. 16 pp. Washington, april 20, 191 8.

For 2 consecutive years 4 varieties of selected flax — C. I. (Cereal In-

vestigations) No. 3, Damont (North Dakota 12 15)
— C. I. No. 2, Primost

(Minnesota No. 25)
— C. I. No. 13 (North Dakota Resistant No. 114)

— C. I.

No. 19 (Russian)
— were grown in districts of Montana, North Dakota,

Wyoming, South Dakota and Oregon dift'ering greatly in climatic and soil

conditions. Oil -was extracted from the seeds thus grown and a determina-

tion made of the colour, specific gravity, refraction, acidity, saponification
and iodine indices, and drying properties.

To determine the yield of oil of the seed, extracting was done with

ether, and to obtain samples for finding the physical and chemical constants,

cold pressure was used.

The following conclusions, shown in a series of tables, were reached from

the results of the analyses :

Varieties of linseed which have different agronomic properties show
also dift'erent physical and chemical properties in their oils. These proper-
ties keep up in a verj' marked manner from one year to another. The yield

of oil changes both with variety and with locality. The specific gravity,

refraction index and colour cannot be so easily correlated with the variety
and locality, "k direct relationship appears to exist between the drying

properties of the soils on one hand and the specific gravity, acid index, io-

dine index and colour on the other hand. Oils having at the same time a

strong acidity and high specific gravity, and also a relatively high iodine

index, dry more rapidly, forming a solid film. Oils of lighter colour in-

variably dry more rapidly.
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206 - The Effects of Irrigation on Olive Production, in Tunisia. — Mar^s, r., in Revue

de Viticulture, Year XXIY, VoL LI, No. 1315. pp. 168-171. Paris, Sept. 11, 1919.

Few crops in North Africa cost more for irrigation water than tree

crops. No other crops give more constant and lucrative yields, for little

capital outlay, in the countries round the Mediterranean basin with a cli-

mate too dry and too irregular to allow of cereal growing. Moreover, in

those parts where the existing population has acquired a certain density in

consequence of peaceful times or prolonged security first fruit trees were

planted and then it was endeavoured to increase their yield by bringing
under control springs, rivers, and subsoil and rain water.

Algerian vine growers have given a striking example in not hesitating
to bore as deep as 40 metres in search of water to irrigate their vineyards.

Under these conditions the water costs about o.io fr. per cubic metre,

a price which is equivalent to a sum of 3000 fr. a year for i litre of water

per second continually. Almost equally costly plant is set up to water

citrus plantations where the rainfall is deficient.

In the Sahara, however, where dates are grown, water reaches a value

unheard of in all other places. It has been calculated that in the Biskra

oasis a litre per second comes to cost the user a net sum wliich may amount
to 10 000 francs. This is far beyond the value of the irrigation water used

for fodder plant or cereal production in temperate countries, where 50 francs

appears to be the maximum rate.

The ohve, which is usually regarded as a tree of arid land, gives the

water used for it a very high value, and being the fruit tree par excellence

of Turrisia, the countrj- of place, sobrety and thrift, it is there more frequent-

ly irrigated than is generally believed.

In Tunisia, the advantages of olive irrigation by flood water have been
more appeciated than anywhere else, although it has been carried out with

very precarious supplies of water.

Near the desert limit, north of Gabes, some olive groves have been laid

out so that they are flooded every time there is flood water, and their yields

testify to the benefit of these irregular floodings in this arid district.

In the Tunisian vSahel, all running water is diverted with great care

into the olive plantations. The hill tc^s are provided with rain-water tanks

and the water is distributed to the groves spread over small areas on the

hillsides and in the valleys.
'

In the north of the Regency, the fine, olive trees of Nebur, Kef and Te-

bursuk show the benefits of irrigation by their high and regular yields.
In an experiment made at Grombalia (by M. E. Dumont), according

to whether the olives were watered or not, the yield per tree varied from
180 Utres of olives weighing 125 kg., capable of giving 19 kg. of oil (worth
38 francs, at 2 fr. per litre), to 20 litres weighing 15 kg. and equivalent to

2.5 kg. of oil (worth 5 francs).
Another example of the effects of irrigation on olives is furnished by

the school farm of the IsraeHte Alliance of Djedeida.
This farm owns 7300 3^oung olive trees, of which 2000 began to be wa-

tered in 1900-igoi, while the other 5300 were not watered. The following
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table .a;ives a summary of the results obtained in this olive plantation h

irrigation :—

RUBBER,
GUM AND RESLN

PLANTS
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exploit these gums. The distance from Mosul town to this gum-bearing

countr}^ is from 50 to 100 miles. All transport at present is on pack ani-

mals, but three unmetalled roads up to the hill country have been con-

structed. The country is at present wild and unsettled, but with the in-

troduction of law and order, the opening up of the country by means of

roads and the construction of a railway to Mosul, the exploitation of gums
in this country should be possible in the near future. The export from

Bagdad in 1887 was 641 250 kg, (= 130 tons), and in 1890 it had decreased

to 39 tons.

A second kind of gum is produced from a large tree, which grows

throughout the part of Kurdistan. The tree is known as " Buttom "by
the Arabs and " Gkraswan

"
by the Kurds. It grows to a great size, 50 feet

high and up to 8 feet in girth. It is found scattered throughout the valleys

only, especially near the villages in the forests. The tree produces edible
"

fruits (sold for food and for extraction of oil in Mosul, Baghdad, and all

other local markets of any size in Northern Mesopotamia), and also a

gum, called "elk" in Arabic. The method of tapping this elk gum is

by making long incisions in the trunks of the trees, and placing some re-

ceptable underneath to catch the exuding gum.
A regular trade in this gum exists in the Suleimanaya district of Kur-

distan, but there is no trade whatever in that part of Kurdistan which falls

in the Mosul Vilayet, although
" Button

"
trees abound in the vallej^s of

that country. The bu^k of
" e'k

"
gum is ex]3orted direct from the Sulei-

manaya district by caravan to Aleppo, where it is used for sizing cloth.

Some portion comes to Baghdad. There is no ioreigu expott of this gum
from Baghdad ; it is all used up locally for sizing cloth, local medicines, as

a local chewing gum, and in the manufacture of arrack liquor from dates.

There is no doubt that very large amounts of this gum could be collected

from the areas mentioned, under conditions similar to tho'fee already
desciibed for the gum tragacanth.

208 - Sugar-beet Growing Experiments in Oran (Algeria).
— Vermeil, p. (Director of

sugar crop

the General Agricultural Department at Oran), in Revue de I'Afrique du Nord, Year XVII,
No. 18, pp. 304-310. Algiers, Nov. 28, 1919.

As the sugar question is of such pressing importance at the present
time, it is good that Algeria should set to and produce sugar for her own
consumption, seeing the warm climate is so favourable to beet growing.

Oran consumes 12 000 to 13 000 quintals of sugar per month. It is

doubtful whether it can produce so much, but it can produce a good part
of this quantity. The cHmate would certainly allow, by intelligent and judi-
cious cultivation, of eventually having richer beets, with a greater weight
of roots per hectare and consequently a higher yield of sugar from an equal
area than in France.

The economic side of the sugar industry in Algeria has not yet been

definitely settled. The author studies the sugar question only from the tech-

nical point of view.

The area devoted to beet growing will always be limited in Oran owing
to the lack of water. The best-situated districts will be those in which there

''
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are barrages, rivers with water in summer ; such are the Felat, Sig,

Perregaux, Relizane districts, then Be) -Abbes, Ain-Temouchent, where
the soils are rich and cool in summer, and perhaps also Saida which will

supply sugar in the south.

The indispensable condition for enabling a sugar factory to be set up
is to be able to dispose of 1200 to 1500 hectares of land, within a radius of

5 to 6 kilometres at most, adapted to beet growing (in practice, a factory

ought to work at least 120 000 quintals of beet during the season
;

if the

5deld is 300 quintals per hectare on the average, 400 hectares wiU be required

per annum, or 1200 to 1500 hectares of land suitable for this crop, when it

comes into the rotation).
The quality of the soil and water plays an important part, as the

richer the juice is in salts the lower is the yield of sugar. In this respect
the Tell district in Oran is badly situated, the irrigation water and much
of the cropped land being rich in chlorides and in carbonate of lime.

Mascara, Saida and Fiaret offer much purer springs and soils in this

respect.

The author gives an account of the experiments he has carried out on
beet growing. Six varieties from the firm of Vilmorin were tried (4 sugar
and 2 half-sugar), sowing being done in spring, as the seed arrived too late

for autumn sowing, at the following places :
— experimental plots at

Oran, on the Habra estate, at Trois-Marabouts, onM. Norren's property,
and at Temouchent. '

Table I sums up the results obtained.

Table I. — Results of beet-growing experiments in Oran.

Varieties

Weight

of roots

per

hectare

in kg.

Sugar content %

Habra
estates

Oran

Un-
irri-

gated

Irri-

ga,ted

Irri-

gated

o a

^•3

Yield of sugar per hectare
in kg.

Irri-

gated

Habra
estate

Oran

Un-
irri-

gated
I

Irri-

gate

o n

Irri-

gated
Irri-

gated

I

Obser-

vations

i) Improved white sugar

beet, Vilmorin A . . .

2) Improved white sugar
beet, Vilmorin B . . .

3) White sugar beet
Frangaise riche ....

4) Improved white sugar

beet, Klein Wanzle-
ben

5) Distillery beet, green
neck

6) Pink distillery beet,

green neck

38540

50 130

46340

14.00 g.6o

13.90112.00

11.80

10,00

13.20! 8.00 10.00

40 500 14. 80: 10,80

55 120 10.00 7.90

50 200 12.00 8.00

8.40

8.00

12.40

I

13.00

13.60

5400

6 970

6 120

12.00 6 000
|l

11

7.20,5512

3 700

6015

3710

4550

5013

4634

3.20 2.60 6025

4 375 3 405

43554410

4 016I1 606

4 800

6 520

6305

4860'
I

3880]
I

1305S

01 01 ;

TJ *J -•-'

*> H a .

*-' ri CJ

•c^ a
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The maximuni richness in sugar was got on the Habra estates with un-

rrigated beet of the variety Klein Wanzleben. The least rich beet was the

rrigated crop on the same estates, with the white variety Francaise

iiche.

The highest yield of sugar per hectare was given by the improved white

sugar beet Vilmorin B on the Habra estates (6 970 kg.) ; the lowest by Klein

iVanzleben, at the experimental plots at Oran (3 405 kg.)

The sugar content is about the same as in France, where it varies

Detween 12 and 14 per cent. On the other hand, in France the yield of sugar
3er hectare scarcely exceeds 3500 to 4000 kg. because the yield of roots is

ower than that obtained in Oran.

The experiments seem to indicate that large roots are not much
richer in sugar than small ones

;
some are of exactly the same composition.

Beets pulled on July 20 are appeciably richer than those pulled on

June 20. The roots could be kept without inconvenience in the ground
lip to the middle of August or even till the end of September in the cool

5oil of Temouchent. By this means the rainy season could be awaited-

before starting the factories, which would then have pure water for the diffu-

sion process. Besides the roots are difiicult to pull before the rains, on
hard strong soils, and many of them are broken.

Cultivation trials made on the estate of M. Pansard at Montgolfier.
vi'ith 4 varieties sown in spring and pulled at the end of October, gave
the results shown in Table II, which confirm the author's conclusion re-

garding late pulling.

Table II. — Results of experiments at Montgolfier

on M. Pan sard's estate.

Names oi the varieties from

M. Pansard's estate

Weight
of roots

per hectare

Sugar

conten t

Yield
of sugar

per hectare

i) White, sugar, Vilmorin A
2) WMte, sugar, Vilmorin B
3) White, sugar, Frangaise Riche Fouquier .

4) White, sugar, Wanzleben

40 125 kg.

33850
39 800

33 600

14.2
12.

II.

16.4

% 5 697 kg.

5 062

4378
5510

I^astly, exposure of the pulled roots to the sun quickly gives a greater
' concentration of sugar in the beets. Only the water in them eva-

porates, and the roots gradually dry After 18 to 20 days they begin to get
i wrinkled and have lost 35 to 40 per cent, of their weight. At this time the

sugar content rapidly increases and may easily reach 18 to 20 per cent.

Hence the sun might bring about a real first concentration of the' juice,
and the beets could be worked only when the saccharimeter indicated a

minimum content of 15 to 16 % of sugar.
The Habra experiment station will continue the author's researches,

with all necessary precautions and care.
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209 - Tea Growing in the Dutch East Indies (i).— Bernard, C. (Director of the Tea

experiment station at Buitenzorg, Java), in Recite Generale des Sciences, Year XX, Nos. 1

17-18, pp. 516-521, 3 fig. Paris, Sept. 15-30, iQi)-

In statistics dealing with the growing of and world's trade in tea, in most'
cases considerable space is given to British India and Ceylon, China and Ja-

pan, but Java either is not mentioned or is only occasionally indicated

amongst the
"
other producing countries ". The author finds no justifi-

cation for this, considering the importance acquired by tea production
and the great progress made by it, within a comparatively short space of

time in the Dutch colony.
The quantities of tea exported in 1915 reached the following figures :

—
British India .' over 154 million kg.

Ceylon about 97 » »

China over 177 » »

In that year, Java produced 46 million kg. whereas in 1903, for example,
her exports of tea came to only 10 million kg. (in 1910, a, little over 18

million, and in 1914, about 32 million). In 1915 there were in Java nearly

30 plantations, with a total area of about 75 000 hectares.

During the last few years, as land for tea growing has become scarcer

there, it has become necessarN^ to look to other islands of the Dutch In-

dies, Sumatra in particular, where large stretches of land are still availa-

ble. At the end of 191-5 there were already over 20 plantations in Sumatra,

covering some 6000 hectares.

Plantations are generall}" of 350 to 700 hectares in extent, and the pro-
duction in most cases is from 300 to 1500 kg. per hectare. These figures, it

will be seen, stand comparison with the results obtained in Ceylon and Bri-

tish India, where tea growing is carried out on an intensive scale, backed

by powerful financial assistance (while in China and in Japan it is in the

hands of the small cultivator). It should be added also that in Java the

native population gro^^ s tea as well, and that the importance of the culti-

vation is in no Mise negligible ;
the tea gardens are of i to 10 hectares and

over in extent (sometimes up to 20 hectares and over) and in 1919 covered

a total area of nearly 20 000 hectares, yielding over 16 million pounds of

tea, which means to the native population a gross gain of 260 000 Dutch

florins (7488000 francs at par).

Java tea is of very good quality, as shown by the prices obtained on

the lyondon and Amsterdam markets
;
in the last few years many consign-

ments have fetched i shilling and above per pound at London.
The tea plant grows best in a warm moist climate. During the whole

growing period, (and, consequently, producing period) it needs constant

rains alternating with short dry periods. Bright mornings followed by
4
i

(i) As the Dutch East Indies belong to the Middle East, it may be useful, to complete

the tea question in this vast zone, to refer the reader to what has been published on

tea in Indo-China (the subject of tea in British India and Ceylon being well known) :
—

see R., Nov., 1918, No. 1243, R., April, 1919, I^o. 467 and R., June, 191 9, No. 601. [Ed.]
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ret afternoons constitute very favourable conditions for the tea plant.

.*his means that districts suited for tea growing are on the whole fairly

limited i in Java these conditions appear best for the crop in the western

tart of the island, but it has been possible, often with some success, to esta-

ilish tea plantations also on the mountain slopes of the centre and east.

The tea plant is not very exacting with regard to soil
;
recent volcanic

oils, however, rich in humus and containing a sufficient proportion of sand

nd clay appear to suit it best.

As to altitude, it has long been admitted that between 600 and 1000

aetres is best for tea planting, but plantations established in the last

lecades up to 1800 metres and above have given excellent results, both

s regards the quantity and quaUty of the product.
At present only good types of Assam tea are planted. The old China

ea gardens have been mostly cleared out and replanted with broad-leaf

ypes. The vigour of the plants, and the size and colour of the leaves

Uffer according to the variety adopted. Seed gardens are being more and
nore established in Java where the plants have undergone strict selection

tnd produce descendants of a pure type possessing the properties required
or a given plantation, but the production of the existing seed gardens
n Java is not sufficient to meet the ever-growing demand for the crop, and

arge quantities of seed have to be imported every j^ear from British India.

The seeds are generally sown in nurseries and put in about 15 cm. apart
it a depth of 2-3 cm. In some districts, if cHmatic conditions are suitable,

;he seed may be sown directly in the cleared gardens. In places where

prolonged periods of drought are to be feared, the nurseries are covered over

jvith temporar}^ shades to protect the young plants against the heat of

he sun.

When the seedlings in the nurseries are of one or two year's growth,

chey are transplanted to the gardens, which have been previously cleared

out (trees removed and soil cleaned of weeds and ploughed). The lines

liave been determined in advance, following the level on the slopes and

leaving a space of about 120 cm. between them, and it is along these hori-

Izontal

Unes that the young plants are put at distances of 90 cm.

Cultivating and weeding must be regularly done ;
a system of terra-

ces, drains, and ditches to hold the water and so prevent erosion is estab-

ilished
; the manures considered necessary are applied ;

and leguminous

crops are planted for green manure. In short, all the necessary steps
are taken for the judicious working of an intensive cropping system.

Tea plants in Java are attacked by certain enemies and diseases. The
worst trouble is caused by an insect {Helopeltis sp.) which by piercing
the young leaves totally destroys them ; plants thus affected often fall prey
to numerous parasites of animal or vegetable origin ;

an orange coloured

mite (Brevipalpiis sp.), though on the whole less injurious than the Helo-

peltis, nevertheless in some districts, especially on high plantations, causes

•fairly serious damage, -of more importance than that due in British India
to " red spider

"
{Tetranychus sp.), which in Java is of little account. The

root^ are often attacked by fungi of different species, which grow on all
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kinds of decomposing vegetable refuse and pass from there to the tea plant
roots. Plants thus damaged die off and the disease spreads to neighbouring
bushes. Caterpillars, plant lice and various fungi often attack the leaves

of tea plants ; against these, early and energetic measures must be taken to

avoid serious damage being done.

When the plants are 2 or 3 years old they are pruned for the first time,
j

and this operation is repeated every 18-24 months according to circum-j
stances. It is mostly owing to judicious pruning that the bushes come
to have their characteristic shape :

—
single stem, branched more or less neat;

the ground, with plenty of small branches which at a height of i or 1 14 "^e- 1

tres form a flat or convex surface of large diameter from which the twigs 1

will spring which will provide the leaves to be picked. i

The author then remarks on methods of picking and preparing the'

tea leaves
; Java tea never undergoes any process or mixing which affects

its purity, and it is not scented artificially (i).

It would be impossible to establish, even roughly, any rule for the outlay

necessary to establish a tea plantation in the Dutch Indies, and conse-

quently it is very difficult to say how much capital is required to work

700-800 hectares, for example. Everything depends on local conditions,

the lie of the land, the nature of the soil the vegetation covering it,

before clearing, facilities for communications, setting up the factory and,

above all, the supply of labour. A well-situated plantation can be:

worked with a capital of 200 000 to 300 000 florins (about 46 000 to

625 000 francs at par), while another of the same area will hardly have

enough with 600 000 florins (about i 2050 520 francs at par).

The experiment station attached to the Department of Agriculture at

Buitenzorg is studying many of the questions that arise in connection with

the growing and treatment of tea. The result of these investigations is

pubUshed in a series of pamphlets, Mededeelingen van het Proefstation vooi

Thee (Communications of the tea experiment station). There exists alsc

a tea-examination bureau which examines tea samples from the commercialj

point of view and gives ad\'ice as to modifications which should be intro-

duced into the treatment.

210 - Brazilian Cocoa, in Bulletin commercial de la Section des Affaires economiqucs t

commerciales du Ministire des Relations exetrieures, No. 8, p. 17. Rio de Janeiro, Fet

1 91 9. (Communicated by Prof. Deoclecio de Campos, Delegate for Brazil to tin

International Institute of Agriculture).

All species of the genus Theobroma are of American origin and wer*

grow^n by the aborigines before the European conquest.
Chocolate is largely consumed all over the world, and chiefly in the Uni

ted States. United States soldiers all carry a chocolate ration in thei

haversacks, and the War Trade Board recognises the importance of cho

colate for the use of the army and navy.

(i) Regarding the preparation of Java tea, the observations and experiments made
q|

this subject are described in R., Oct., 1917, No. 955. {Ed.)
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Before the war, the countries which consumed chocolate on a large

scale were the United States, Germany, France, Netherlands, Switzerland

and Spain. Since the beginning of the war, Germany found it impossible

to import cocoa, and the other countries had to restrict their purchases

on account of freightage difficulties. ,A reduction in consumption therefore

took place, and production, which had been continually increasing so as

to meet the rising demand, always constant before the war, did not go

down, which naturally led to difficulties for the producers. The war being

finished, the demand for chocolate should become still greater.

The production of Brazil, which is centred mostly in the States of Ba-

hia and Para, is becoming more and more abundant and by all appearances
it will be the foremost in the world in a short time.

The cocoa production for 1918 has been estimated as follows :
—

Gold Coast 76 000 metric tons

Brazil 60 000 » »

Ecuador 32 000 » «

St. Thomas 30 000 » »

San Domingo 23 000 » • «

Trinidad 21 000 » »

Venezuela 12 000 » »

Grenada 7 000 » »

Jamaica 3 000 » ..

Haiti 2 000 » »

Other countries 28 000 »

The total production is over 300 000 metric tons.

The consumption of cocoa has not gone down in any way ;
on the con-

trary it has been always increasing The only effect of the war has been to

retard a Httle its upward curve.

During the years 1914 and 1915 the consumption of the principal im-

porting countries was estimated as follows :
—

Countries 1914

United States

Great Britain

Germany ... • •

Netherlands

France .

Switzerland

Spain

Austria-Hungary

Italy

Belgium
Other countries

Totals

metric tons

74 379
29038
49707
32095
28 140
10 078
6 912

7647
2275
6 164

16463

36% 900

1915

metric tons

84 181

47267
43600
40955
31 000
II 311

6512
5650
4093
3 800

15 931

%94 300

[»I0]
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Method of Exporting. •— The cacao is exported in bags, the weight
of which varies accordiiig to the producing country. In Ecuador the bags
are of 80 kg. ;

in Trinidad and Grenada they vary from 80 to 100 kg. and in

Venezuela from 50 to 60 kg. Brazil employs a uniform weight of 60 kg.,

and also the Gold Coast and St. Thomas.
Export from Brasil. — Brazil exported only 20 000 tons of cacao in

1902 but in 1917 the quantity exported came to 55 622 tons, having a

value of 48 084 000 paper milreis (i) or £2 536 000. The exports of cacao

in 1917, by ports of origin, were as follows :

Ports of origin
Value

in paper milreis

Manaos ....
Itacoatiara . .

Belem do Para

Maranhao . .

Fortaleza . . .

Pemambuco. .

Bahia. ....
Victoria. . . .

Rio de Janeiro
Santos ....

242 739
221 862

4 255 667
5210
I 771
2288

44 527 063
6 600

6 202 918
146 320

181 126

182435
3 811 681

4 343
2 150
1657

37495015
6 760

6 253 207
146 000

thus
According to counries of destination, the' same exports are distributed

Countries of destination
Value

in paper milreis

Argentina . .

China . . .

Denmark . .

United States

France . . .

Great-Britain

Netherlands .

Spain . . .

Italy ....
Japan . . .

Norway. . .

Portugal . .

Sweden . . .

Uruguay . .

I no no
148

468 000

37930299
II 856 822

274 172
I 219 000

274 172
265 200

I 800

482'250
52371

344 000
216 000

935 609
144

450420
32652278
10 310228

249 125
I 004 129

249 125

243 030
1746

420 091

49091
293 820

185286

(i) I paper milreis = i.s 4^. at par. (Ed.)
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311 - Cultivation of Medicinal and Aromatic Plants in the Royal Botanic Gardens,

Naples, Italy.
— Bollettino delVAssodazione italiana pro piante medicinali, aronia-

tiche ed alire utili, Year II, No. 11, pp. 164-170. Milan, Nov., 1919.

During the war, the Royal Botanic Gardens at Naples grew many me-

dicinal and aromatic plants, which Were studied from the chemical point
of view at the Institute of Pharmaceutical Chemistry at the University,

and from the physiological standpoint at the Medical and Pharmaceutical

Experimental Institute. •

The plants experimented with were : castor oil
; digitaUs ; belladonna

henbane ;
stramonium ;

mallow : pyrethrum ;
balm angelica ;

fennel
;

Iris pallida ; wormwood ; carawa.y ; patience ; thyme ; camphor tree ;

golden seal; Rhamnus Purshiana (cascara sagrada) ; Convolvoliis sp. ; etc.

A larger area was devoted to castor plants in order to study what
would be the best varieties most resistant to drought. By selection fifty

varieties were obtained, with a good 5deld and oil content (from 47 to

58 % in 40 varieties), among which the best are :
— Ricinus sanguineus

in selected forms ; Scafati castor
;
some varieties of R. zanzibariensis and

of R. Gibsoni The varieties of the country, namely those cultivated for long
in the districts of Verona and Nocera, give an oil yield much higher than that

of the Hindoo varieties which before the war provided the greater part of

the seed crushed in Italy.

It was found that farmyard manure is a very effective manure to use.

Phosphatic fertilisers alone, or better still, along with nitrogenous manures,
are good for seed production. Excellent results were got by using silk-worm

refuse, alone or mixed with sulphate of ammonia or nitrate of soda. Good
results were obtained also with cyanamide.

The light soils of Campania can carry 8 000 castor plants, and give a

jrield of 16 to 22 quintals of seed, per hectare.

Experimental crops of Digitalis purpurea were made on a large scale.

Biological estimation of the active principles extracted from the leaves

dried in the shade, according to the Focke method (sub-cutaneous injec-

tion of a titrated infusion of the leaves in a frog, and observation of the

rhythm of the exposed heart) led to the conclusion that nitrogenous

manures, as was to be expected, favoured the elaboration of glucosides in

digitaUs, and that the fastuosa and pelorica varieties, selected for their

stronger growth of leaves, are the most active.

Belladonna [Atropa Belladonna) gave two crops of leaves per year, in

June and in September. The possibility of using the bracts for pharmaceutical
i purposes is being studied.

Of henbane [Hyoxyamus niger) the type or variety pallidus was grown.
i It requires a fresh, well manured and irrigated soil.

The mallow [Althaea officinalis) did well in a rainy year. The roots

can be used after 2 years' growth.

Pyrethnim showed itself resistant to drought. It comes up regularly
on light volcanic soils.
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The officinal balm, wormwood, aniseed, fennel, caraway, patience, va-

lerian, thyme and stavesacre grew regularly and produced large quantities
of seed.

The Iris pallida, the rhizomes of which were got from Tuscany, grew^

quite well. Two-year old plants even flowered but this plant is exacting
as regards water.

Some specimens of Rhamnus Pnrskiana did well, a fact which indicates

the advisability of growing the plant more widely.
On the other hand, the few rare rhizomes of golden seal which the Bo-

tanic Gardens were able to procure did not succeed.

The perfume roses {Rosa damascena,
"
Hay's hybrid

"
and Rosa centi-

folia did very well.

FRUIT 212 - A Possible Method for Retarding the Flowering of Fruit Trees.— dienert, f.,
GROWING

jjj ^^^^^ ^^ Viticulture, Year XXVI, Vol. 1,1, No. 1328, pp. 379-380. Paris, Dec. 11,

1919.

For a long time fruit growers have tried to get fruit at a time of the

year different from the normal crop season. Fruit grown under glass in

mid-winter fetches a very high price. By forcing crops in order to obtain

these late fruits, however, a rest must be given to replace artificially the

natural winter rest
;
this is done by menas of anaesthetics or cold.

For certain fruits, it would be of advantage to obtain late crops ; thus,

for example, cherries sell much dearer in August than in June. If these

could be got in September or at the beginning of October, their sale would*"

be still more profitable (in any case, cherry trees need only a temperature oi

80C. for flowering).

In April, 191 9, the author chanced on an experiment that showed how
to obtain cherries late in the year. Following on the use of chlorine, thf

gro^vth of a cherry tree in the open was affected by the vapour and stopped
In September one part of the tree flowered and in October another part
The .September flowers yielded fruit about the end of October.

This chance experiment shows that by the proper use of an asphyxiat

ing gas the growth of a tree placed in the open can be arrested and fruit cai

be had later than the normal season. In this direction there is a field fo

further investigation.

213 - Methods for Heightening the Colouring of Fruit.— Truelle, a., in La vie agnco\
et riinile. Year IX, No. 35, pp. 123-125. Paris, Aug. 16, 1919.

Colour counts for a great deal in the market value of fruit, which haj!

to satisfy the consumer not only in taste but also in appearance.
It is admitted that the red colour develops by preference in sunligh

and when there are frequent alternations of warmth in the daytime and cool

ing oif at night, as is generally the case in autumn. Morning dew also, ac

cording to Bechtle, has a favourable eifect in this respect.

On the basis of these observations, the author advises two operaj;

tions :
— removal of leaves and watering.

Leaves should not be removed aU at once or too quickly. They mus
be taken off one by one and on several different occasions, not by tearin

[aii-si3]
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them off, but by cutting through the middle of the stalk, so as to spare the

eyes at the base. They must be removed only in the evening or in dull

weather, when transpiration is greatly reduced.

With the peach, which has a very sensitive epidermis, the process must
be very gradual, e. g., uncovering the fruit in three operations.

With the finest apple, in particular those of the "
Api ,, variety, gar-

deners grow them in individual bags which they gradually tear off at

ripening time. They even turn the apple on its stalk so as to expose
several sides to the sun.

Ivcaf removal is practised also with " chasselas ,, grapes in order to get
the golden colour. - - .

Watering consists in spraying with a syringe in the September evenings,
when the day has been warm, and aiming preferably at the side

exposed to the sun, so as to bring about enlargement and colouring.
M. Opoix, chief Gardener at the Luxembourg Gardens in Paris, advises the

use of water containing a handful of salt to every lo Htres of water.

214
- The Forests of Greece. — Massias, J., in Revue des Eaux et ForHs, Vol. I,VII, No, FORESTRY

II, pp. 237-247. Paris, 1919.

Extent and Distribution. — In old Greece, as it was before 1913,
if all the areas legally considered as forests and superintended by the Fo-
rest Service are included, the wooded area would amount to 17-18 % of

the territory, a proportion of afforestation similar to that in France. If,

however, only the real forest blocks are considered as forests, it may
be said there are about 800 000 hectares of forests, or a proportion of

about 12 %.
As regards the new provinces, Macedonia, Epirus, Crete and islands

of the Aegean Sea, it is estimated that the wooded areas represent about

14 % of the territory. Generally speaking, the forests of Macedonia and

Epirus are much richer than those of old Greece, In Crete and in the

Aegean Sea islands forests are not very numerous except in a few cases,
as for example in the island of Thassos.

It results from the foregoirig figures that for the whole of present-day
Greece, including the new provinces, the wooded area amounts to about

I

13 % of the country. From the point of view of ownership, about 50 %
'' of the forests belong to the State, 20 % to convents or to communes, and

30 % to private individuals.

Composition.— For the provinces of old Greece, the only parts for

which at present fairly precise data are available, the proportions of the
various species is something like the following :

—
Aleppo pine 30 % ;

spruce 25 % ; oak 20 % ; larch 5 % ; beech 5 ; various :
— chestnut,

Pinus pinea, hornbeam, elm, maple, ash, lime fruit trees, etc., 10 %.
Oaks are represented by numerous species, the proportion of which

is much as follows :
—

Quercus conferta 35 % ; Q. pubescens 35 % ;

Q. Aegilops 10 % ; Q. Ilex 8 % ; Q. sessiliflom, Q. pedunculata and Q.
Cents 12 %.

Production. — The total annual production of the Greek forests

[213-214]
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and the corresponding value may be estimated as follows for the period

1905-1911 :
—

60 000 cub. metres of timber, worth 3 000 000 fr.

15 million zygies (i) of firewood, worth 15000000 »

1 6 million okes of charcoal, worth 2 400 000 »

10 million okes of resin, worth 3 000 000 »

8 500 000 okes of vallonia, worth i 300 000 »

Various products (tanning and colouring matter) 300 000 »

Tola' .... 25 000 000 fr.

In addition, about 370 000 quintals of lime, valued roughly at i mil-

lion francs are produced in the forests, and grazing for sheep and goats con-

stitutes an indirect product which may be valued at about 7 million francs.

Hence the total yield from the forests of old Greece would represent
about 33 million francs, but this is quite a theoretical estimate inten-

ded merely to show the part plaj^ed by the forests in the total national

wealth, since a large proportion of these products is not transformed

into money.
The foregoing figures show how great a value, in the total production,

the by-products have, compared with the main product, namely timber. Thus,
in some privately-owned forests, the revenue brought in by the letting for

grazing and the sale of resin is much higher than that from the sale of

charcoal and wood. This disparity is naturally all the greater, the worse

the estates are managed as regards forests. On the other hand, it may
be observed how low the proportion of commercial timber is compared
with firewood. This is due to various causes : primarily the compo-
sition of the woods and the low fertility of the soil, the poor management
of the forests, the large number of illegal actions, and in particular the

customary rights of the peasants to firewood, with the resulting abuses.

This deficient production of timber necessitates the annual importa-
tion into Greece of over 100 000 cubic metres of timber, a quantity
much greater than the home production.

Regulations and Administration. — In Greece, all forests, whatever

their ownership, come under the forest regulations. There is no forest

code, but the laws are the result of a large number of texts, some of which

are already very old. During the last few years, however, the insuffi-

ciency of these laws has been remarked and attempts have been begun to

complete them. Two recent laws in particular deserve mention : one deal-

ing with fires, the other with reforestation.

Greek forests, especially in the low-lying districts where Aleppo

pine predominates, are much exposed to ravages by fires, which are some-

times intentionally lighted by shepherds. A law passed in 1914 pre-
scribed excellent measures both for lessening the number of fires and for

minimising the resulting damage. These provisions consist mainly in pro-

(i) I Zygie == I 000 okes
;

i oke = 2.75 lb. [Ed.)
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hibiting the lighting of fires in any forest during summer.in creating safety

fire-belts and in protecting burnt areas for 10 years.

Much will have to be done in Greece as regards the restoration and re-

wooding of the mountains. On the slopes of many mountain chains there

are huge stretches of formerly wooded ground which have been reduced

to the condition of waste land or entirely denuded through abuses in

exploitation or in grazing and through fires. The question of re-plant-

ing was the object of a special law, passed on May 3, igi8, which provides
for the setting up in each commune of a Reforestation Commission

including the head of the commune and 4 members : ofiicers or private

owners. These Commissions will be nominated to specify the areas where

re-planting or protection is necessary. The protection of the ground may
consist mostly in forbidding or regulating grazing and exploitation. The work
of re-planting will be carried out either by the proprietors or by the State,

after the purchase of the ground by agreement or by expropriation.
Two new laws passed by the Parliament December 26, 1918, will

allow of several important improvements being realised soon.

The first of these laws regulates the method of management, as regards

exploitation, of forests belonging to estates, communes, public and pri-

vate establishments, as well as of those under litigation and unallotted ,

it revises and codifies the existing customs with regard to rights of usage;

especially the gathering of firewood by the peasants, giving the local au-

thorities the right of determining the enforcement of the provisions ;

and in connection with taxes, it shghtly modifies some of the tariffs at

present in force.

The second law estabhshes the basis of a new organisation of the Fo-

rest Service. In future the staff will include 20 inspectors, 120 district

chiefs, 50 head foremen, 150 foremen and 850 guards. The recruiting

of the lower grades of staff will continue to be done from the two guards'

schools, but in order to be able to fill quickly the extremely numerous
vacancies that exist at present, the law provides, as a temporary mea-

sure, for the admission to the forest service of ex-soldiers, preferably non-

commissioned officers, who will be nominated under-guards and will

be promoted only after being passed by one of the schools for guards.
As regards agents, a measure of this nature is not practicable, and it is

only in a few years that the working of the Higher Forestry School at

Athens, established in 1917, will enable the present shortage of staff to

be made up. Only then will the new organisation be able to be put fully

to work and many of the reforms involved be able to be realised.

215 -The Forests of Madagascar (i).
— Grakdidier, G. (General Secretary of the Geo-

graphical Sod&ty) ,
in Revue generate des Sciences, Year XXX, No. 21, pp. 624-629. Paris,

Nov. 15, 1 91 9.

Madagascar is not much wooded : the central heights are practically
devoid of trees and the southernmost part, where the climate is very dry.

(i) See R., March, 1919, No. 274, p. 275, and R., June, 1919, No. 742, Part XII,

p. 758. {Ed.)
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shows only a scrub with occasional trees and plants adapted to dry con-

ditions. The only really wooded parts are :
—

i) First, and mainly the eastern side, along the whole of which ex-

tends without a break, from Fort Daupliin to near Voheniar, to a width

of 50-70 kilometres, the great eastern forest, composed almost entirely of

evergreen trees and cut into by numerous and vast
"
sahavoka ", bare or

unwooded, immense glades covered with large herbaceous plants, bamboo,
"
ravinala

"
or travellers' trees, and small tliickets.

2) Secondly, the western region, where the trees, whose leaves fall

during the dry season, form more or less extensive forests, distributed here

and there over the whole of this zone, and stretching parallel to the coast

from Cap d'Ambre to Onilahy in wide belts which are not continuous

and do not present unbroken forest as in the eastern region, but form large

blocks intersected by bare spaces or, more often, by plains dotted with

isolated trees or thickets.

The author describes these forests of Madagascar and enumerates

the chief species composing them (according to the Rev. R. Baron, in the

west there is scarcely 4% of the plants to be found in the east). He
then studies, with a historical review of the subject, the lumber trade of

Madagascar, the timber itself and its uses, with its commercial value.

Lastly he treats of the rubber and copal provided by the plants of Ma-

dagascar, and ends up with some considerations of a general kind on the

increase and improvement of the forest production of the colony.

216 - A Study on Hibiscus ti/iaceus. — henry (Technical Director of the "Societe

Pranq'aise des lies Marquises ", at Jaiohae), in Bulletin de la Societe Nationale d'Accli'

matation. Year I<XIIV, No. 11, pp. 343-345. Paris, Nov., 1919.

Hibiscus tiliaceus L- (= Pavitimn tiliaceum A. St. Hil. = the Burao
of the Tahitians = the Hau of the Marquesans) is the, forest species
in the islands of P'rench Polynesia. It is to be found everywhere, in the

valleys, on the highest summits, in damp places, in the driest parts, but
it always indicates a fair degree of moisture in the subsoil when it is

growing in places that ap];)ear on the surface to be arid.

Although the forms of this plant are comparatively varied, they

appear to belong to a single species (even the tricttspis variety, which
is doubtless only a dimorphic form, and another variety which is chara-

cterised by its wide polymorphy).
The uses of the wood of Hibiscus tiliaceus are comparable to those of;

walnut. It provides knee pieces of value in shipbuilding, and when seasoned

it takes on a dark tint and provides a fine wood for cabinet making,

especially the small-leaf varieties which have a finer grain and closer fibres.

The young stems when ripened in the sun yield strong fibre suitable for

making cheap cordage for home use. The wood varies in quality ac-:

cording to the shape of the leaf; the best and hardest is that from small-,,

leaved trees whether they grow alone or along with other varieties.
;^ft

I

These characteristics are constant, and generally the different varieties!

are found growing together in groups.

[815-216]
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The tricuspis variety appears to be confined to Tahiti and to the I^ee-

ward Islands.

LIVE STOK AND BREEDING.

217
- The Toxicity of Cacao Husks for Livestock.— Marchadier and Gottjon (Direc-

hygiene

tor and Chemist in the I,aboratoire Municipal agree du Mans), in Annales des Falsifi-

cations et des Fraudes, Year XII, No. 131 -132, pp. 283-297. Paris, Sept.-Oct., 191 9.

It is well known that the cacao fruit is a fleshy one, in whose pulp
the seeds are set, the kernels of which are used in the manufacture of cocoa.

The husk or shell of cacao is the perisperm of the seed. It is a mem-
brane of no great thickness which completely surrounds the kernel and is

very friable, especially when roasted, as is generally done in the case of

husks used for stock feeding. Cacao husks are used on a large scale at

the present day in the preparation of theobromine, an alkaloid much
used since i8go in the treatment of heart troubles. Besides this the husks

also provide, on extraction with steam, cocoa extracts which are in great

demand for confectionery and which, on account of their high content of

caffein, are used also in the manufacture of certain coffee substitutes, such

as malt coffee. It is possible also to extract from them a brown colouring

material soluble in alkalis and of a fast colour. Finally, as they have a

high content of assimilable iron, the husks serve as a basis for certain me-

dicinal preparations used for anaemia.

As regards the use of cacao husks for stock feeding, the authors

declare that :
—

i) The raw husks are dangerous, at least for horses, and the sale

of them should be controlled.

2) The husks, when their extracts have been removed, are of

no food value, and the sale of them for stock feeding should be forbidden.

218 - Haemorrhagic Septicaemia.
— Washburn, H. J., in U. S. Department of Agrt-

culture, Bulletin'No. 674, pp. 9. Washington, May 15, 1918.

Bulletin dealing with the following points :
— Characteristics of this di-

sease ; History ;
Causes

; S5'mptoms ;
Anatomical changes which it causes ;

Diagnosis ; Prevention
;
Treatment ; Disinfection of premises.

Haemorrhagic septicaemia is an infectious disease which attacks various

species of animals, especially cattle, sheep and pigs Young animals are

more susceptible to it than older ones; those which are thin and poorly nour-

ished are most liable to infection. The disease is a poisoning of the blood ^
which often rapidly proves fatal In suddenness of attack and high mor-

tality at the beginning of an outbreak this disease much resembles anthrax.

In pigs the disease is called
"
swine plagi.e

"
or contagious pleuropneu-

monia The acute form is usually fatal within a few hours from the appear-
ance of the first symptoms. The acute form causes gradual weakening
and emaciation and may last several weeks.

Fowl cholera is the form of haemorrhagic septicaemia affecting poultry ;

it causes sometimes heavy losses among fowls, pigeons and geese. The
outbreaks are generally so rapid in their effect that no treatment is possi-
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sible. As soon as the disease appears the apparently healthy animals

should inmediately be separated, placed in clean quarters and given

good food and water. In many cases inoculating the healthy animals

with Bacterins has proved effective in checking the spread of an epidemic.
In the United States haemorrhagic septicaemia occurred for the first

time many years ago in the form of
"
swine plague ". In 1885, the Bu-

reau of Animal Industry identified the Bacillus hipolaris suisepticus as the

cause of the disease, identical with the
"
Schweineseuche

"
of German

writers.

Curative treatment is useless. Preventive treatment by means of

bacterins obtained from the same species as the animal to be treated {B.

bovisepticus for cattle, B. suisepticus for pigs, etc), or else by means of an

attenuated culture of the Hving organism, has often given satisfactory
results. Isolation of the tminfected animals and disinfection of their quarters
are most important measures.

219 - Typhoid Fever and Infectious Anaemia of the Horse.— basset, j., in Comptes

rendus de la Societe de Biologie, Vol. I^XXXII, No. 31, pp. 1262-1263. Paris, Dec. 6, 1919.

In previous papers (i) the author has shown :
•—

i) that typhoid fever

in the horse is inoculable, being caused by a filtrable virus
; 2) that the

virus is present in the blood, where it remains in vitro for over 1-5 weeks,
and in vivo for about 5 months ; 3) that a first attack of the disease con-

fers complete and immediate resistance experimentally for at least 4 months,
and clinically for 18 months ; 4) that at the beginning the fever is present
alone for 2 or 3 days, and that, consequently, in times of epidemic the

thermometer serves to diagnose the start of the disease and ensures forthe

patients the best chances of recovery. 4

As doctors and experimenters have been struck by the close similarity

in the symptoms shown by horses affected with typhoid fever and those

suffering from the acute form of anaemia, the author tried to find out if

it were a case of distinct morbid entities and to compare them. Experi-
ments on the subject show that :

—
i) The two diseases are absolutely distinct; 2) they are very differ--

ent, because, contrary to typhoid fever, infectious anaemia is essentially'

chronic ; in the case of anaemia, as in the chronic forms of many diseases

due to microbes (tuberculosis, farcy, malaria, etc.) the equilibrium of the

organism is at the mercy of a more or less mild, common, or specific cause.

The author proposes to base on these experimental results a method
for diagnosing anaemia. Dieases due to parasites visible in the blood

ha\dng been eliminated, the diagnosis will be based on the remittence

or intermittence of the fever. In the absence of spontaneous feverish at-

tacks, these will be brought on by injection, into the blood, of serum from

any horse (2).

(i) Comptes rendus de VAcademie des Sciences, August 21, 1911 ; Recueil de med. vetir.^

Sept. 15, 1911, Feb. 15, 1912 ; Bui. Soc. cent. med. veter. March 12, 1912. (Authors' note).

(2) And perhaps more simply by the injection of salt water in sufficient quantity (the au-

thor has at present no subjects on which he can verify this hypothesis). {Authors' note).
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It is not at all necessary to bring about several attacks of fever ;

a single one hyoitght on, appearing about 24 hours after the disturbing in-

fection, will assure the diagnosis.

120 - A Contribution to the Study of Anaplasmosis in Cattle : Sheep and Goats are

Susceptible.
—• I.iCNifeRE, J., iu Bulletin de la Societe de Pathologie exotique, Year XII,

No. 9, pp. 641-651. Paris, Nov. 12, 1919.

Inoculation experiments with Anaplasma argentintcm on several

species of animals showed that :
—

i) The guinea pig, rabbit, pig and horse do not seem to be affected

by A. argentiniim.

2) Sheep and goats, on the contrary, are receptive' to the parasite,
which remains alive in the blood for years.

3) The passage from sheep to sheep or from one goat to another is

possible indefinitely.

4) The inoculation with A . argentinum of sheep or goats never gives
Irise to symptoms or lesions of anaplasma, or to typical parasites visible

n the red blood corpuscles ; the temperature is not altered, except some-
times about the 30th day, when a rise to 40-41° C. may be found for i

br 2 days only ; even during this passing fever, when it exists, nothing
ibnormal is observed about the animal, and the blood colourations do
aot reveal Anaplasma as such ; the parasite, however, exists in the red

:orpuscules, as proved by inoculation, but the author thinks it is to be

found there in so small a form that it is difficult to recognise.

5) The blood of sheep and goats previously inoculated with A.

%fgentinum is active when injected into cattle which take anaplasma
infection ; there is a posibility of attenuating the A. argentinum in the

sheep and of using their blood as a vaccine against bovine anaplasmosis.

521 - Curative Treatment of
" Bush Sickness

"
by Iron Salts in New Zealand. --

Reakes, C. J. aud Aston, B. C, inThe New Zealand Journal of Agriculture, Vol. XVIII,
No. 4, pp. 193-197, 2 fig. Wellington, April 2:, 1919.

The authors have made, at Mamaku Farm, a series of experiments
consisting in giving medicinal compounds (either in the form of brick-Hcks
or as drenches given by hand or in the drinking water) which contained ele-

ments known or suspected to be deficient in the local soil in the lands
which caused

"
bush sickness

"
(i).

Summarizing the results obtained up to date it appears that, of the
mineral preparations tested, the administration of phosphates, or iron

salts to cattle grazed on pasture dressed with phosphates, keeps them in

good health for a much longer period than would be the case without
that treatment and dressing. But, on the other hand, it appears that it

is only by drenching (by hand or in drinking water) with a syrup of phos-
phate of iron that the animals can be kept indefinitely in good health or

cured of
"
bush sickness ", Of organic compounds the double citrate of

(i) See R.y March, 1916, No. 316. (Ed.)
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iron and ammonium cures
"
bush sickness

"
more quickly than syrup of

phosphate of iron. It is probable that other organic salts of iron would
be equally effective.

222 - Observations on Avian Malaria. — Sergent, Etienne (Pasteur institute of Al-

geria), in: I. Bulletin de la Socicte dc Pathologie exotique. Year XII, No. 9, pp. 601-603.

Paris, Nov. 12, 1919.
— II Do. pp. 603-605. i diagr.

I. — It has always been agreed, with RuGE, that Plasmodium is

pathogenic for the carrying insect to such an extent that, when experi-
ments are to be made by infecting mosquitos with parasitised blood, care

should be taken not to use birds very badly infected.

It appears, in fact, that when the insect shows on its stomach wall

a certain number of cystic tumours as large as 60
[x (the stomach being

on the average i 500 ]x long and 800 ]x wide) these foreign bodies must
cause some trouble in the functioning of its organism.

On the other hand, on the basis of the statement that insects fed on

blood very rich in parasites are decimated by this excess of virus, it would
be logical to believe that, following on a severe epidemic (e. g., with super-
abundance of blood-infecting Plasmodium of human malaria), there would

be a diminution in the numbers of infected transmitting mosquitos, a thing
which has never been clearly proved.

The author has found in the laboratory that Plasmodium is not very

pathogenic for the insect carrying the virus. He observed several hun-

dred cases of mass infection by Plasmodium relidum, an agent causing
malaria in birds, in Ciilex of which each individual carried at least 100

zygotes at their maximum development ;
he never observed a greater

death rate among them than among the control Citlex
(i.

e. those with

onl}^ a few zygotes in their bodies) or among fresh Ctdex which had not

been fed on Plasmodium infected blood. Hence the full development of

P. relidum in Ctdex does not appear to involve disturbances fatal to the

insect.

II. — In malaria of birds, after an incubation period of 3 to 10 days,

there occurs an acute infection of the blood, during which Plasmodium

is very prevalent for about a week. Then if the bird survives, the paia-
sites quickly (in 3 or 6 days) become very rare. Some irregular attacks

occur for a few weeks and precede final recovery or thfe state of latent in-

fection which confers comparative immunity, without the parasites being
visible in the peripheral blood.

After investigation, the author has found that in avian malaria the bloocj

of the vertebrate is very infectious to the insect for the fortnight foliowinji

the acute stage, in spite of the low number of parasites in the bird's blood

during this period.

FEEDS 223
- Concentrated Cattle Foods used during the War. — Gxullin, r. (Report on wori

AND FEEDING done in the lyaboratory of the French Fanners' Society in 191 7 and 191 8), in Bulletin
t'—^

la Societe des Agriculteurs de France, pp. 173-174. Paris, June, 1919. WV'
The subjoined table gives some interesting analyses of concentrates

foods used during the war. A few unusual products will be noticed, whic!

were resorted to on account of the shortage of foods.
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Seaweed, washed and dried, has been used as fodder ; chestnuts have

;erved as starchy food ;
also bran from various grains has been utiHsed,

iome kinds of reiuarkable composition, others of httle value.

Percentage composition of various cattle foods.

Protein Fats

Carbo-

hydrates
Cellulose

Mineral

matter

Feeding Products of Good Quality.

Oilseed Cakes.

Groundnut

Copra
[yinseed

;Maize

Palmnut

cake 51.62
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224 - Results of Crossing the Zebu with European and Australian Cattle, in British and
Dutch India.— T'HOEN, iu Cultura, Officiel Orgaan van het Nederlandsch Genootschap

voor Landbouwwetenshap, Year XXXI, No. 374, pp. 369-374 + 5 figs. Wageningen,
Nov. 1919.

In tropical colonies, repeated of attempts have already been made
to cross Bos iaunis with the zebu, so as to combine the beefproducing

capacity and productivity of the former with the adaptability of the latter

to the local conditions and its special resistance to disease.

The author describes the results of a series of crosses between the

Neellore breed of zebu on the one hand and the Java ox and some European
and Australian cattle on the other hand.

The zebu of Neelolre (Madras, British India) is an excellent working
animal ; it measures 1.40 to 1.50 metres at the withers ; the female gives a

high yield of milk, 8-10 litres per day with a fat content of 4.5 to 5 per cent.

From the cross zebu X Java cattle, draught types were obtained but

they were poor milkers. By crossing Neellore zebus with AustraUan or

Dutch cattle, animals were obtained which gave a good production of

beef and a milk yield which, although less than that of their European dams,
was nevertheless above that of the zebus, and such as to make these hy-
brids of great value in the warm damp coast regions of the Dutch East

Indies. The fat content of their milk is 4 % and even over. The cas-

trated males make splendid draught animals ; the author mentions a pair

(sold on the Malang market) which measured each 1.50 metres in height and

2.20 metres round the chest.

By using as sires, in these crosses, males of European breed, the zebu

characteristics quickly disappear, and in the 3rd generation the progeny
cannot be distinguished from pure-bred European cattle.

The importation of bulls and dairy cows from India, Europe and Aus-

tralia is regulated by the State. The European and Australian types con-

centrated in the central mountainous territory, where the altitude moder-

ates the temperature and keeps it between 15° and 30° C, can become
accUmatised and breed regularly. ,'

The results already given by scattered and un-coordinated. attempts

promise the best of prospects for the future, especially when the work
is carried on according to a uniform method and with a well-planned pro-

gramme of work.

The example of British India, gives an idea of the results that can

really be obtained by the crosses in question. The Montgomery (Zebu)
cow has been mated with the Ayrshire bull, with a view to raising the milk

yield of the zebu type. While the Montgomery cow yields on an average
8-10 htres of milk per day, at the second generation' of the cross a daily

yield of 15 litres has been attained.

225 - Domestic Animals in Syria.
— Dechambre, Ed., in Comptes rendus des seances

de VAcademie d'Agriculture de France, Vol. V, No. 29, pp. 975-976 and 995-1002. Paris,

Dec. 17, 1919.

The author (Veterinary Adjutant-Major with the Erench troops in the

Levant) has studied the different aspects of animal production in Syria.
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The contour of Syria is very varied ; it includes high mountains like

Lebanon and Anti-I,ebanon, and vast plains like the Beka, which stret-

•ches between the above two ranges.

Except for some parts of the Beka plain, the neighbourhood of the

towns and a part of Lebanon, the country is badly cultivated. The soil

is fertile in many parts, but suffers from lack of water. In fact, during
the whole summer, from April to November, there is no rainfall and the

drought is extreme ; growth is practically at a standstill and the ground
is covered only with hard dried grasses, mostly spiny. Only in spring
is vegetation luxuriant, and many herds are fed on it.

Livestock is one of the main sources of this country's wealth, but on
i account of the difficult conditions under which it subsists, improved breeds

cannot be found there.

Exact figures as to the numbers of animals are not available, the only
statistics on the subject dating from 1895.

CATTI.E. — The type is uniform, constituting a true breed, and has

great similarity to that of Lower Egypt, but is rather more developed.
The height is small (1.15 to 1.30 metres on the average) ; head rectilinear,

nape somewhat prominent ; horns always very short, growing sideways
and upwards, turned down only in some cases ; neck short, dewlap much

developed ; back straight, rump short, thigh rectilinear, udder very small,

sometimes scarcely visible between the hind legs ; colour dark fawn with

some white spots ; bulls almost black with shades of fawn on forehead,

nape and back ; hair rough, skin thick
; they hardly ever handle well,

as there is no covering fat, even on animals in condition ; internal fat scarce,

located about the loins. The cows give little more than 80 kg. of meat

net, and hardly ever as much as 100 kg.
In the Damascus region much more developed, specimens are to be seen

but their race characteristics are similar.

There are also somewhat larger cattle light grey, ash-coloured, and
with fairly long turned-up horns. These are likely cattle from the north ;

they are similar to the animals seen at Smryna and Constantinople.
Sheep. — These form one of the sources of the wealth of Syria. Un-

like cattle, they grow very well on the immense plains that are covered with

numerous flocks.

In general the size is fairly large ; the tail is very big, loaded with fat,

and quite unlike that of the Barbary sheep (large mass as wide as the back,
often reaching to below the hocks, then turning sharply back and upwards,
narrowing a little, and ending in a loose part, 20 to 25 cm. long, like the

tail of a European sheep) ; generally no horns ; when they are present they
are short and turned backwards ; some specimens have very long spiral
horns (40-45 cm.) at both sides of the head ; colour white with some
brown or black spots, but the colouring may extend over all the head
and even a large part of the body. The wool does not cover the face and
does not come past the knees or hocks ; it is not too coarse, 7-8 cm. long,

wavy and somewhat curly ; the fleece is not thick.

In the south of Palestine, very large sheep are found, without horns,

[3S5]
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with long black fleece, tail very big but conical and elongated. These
|

supply almost all the local consumption needs. Their flesh is of fine qua-

lity but almost always has a strong disagreeable odour.

Goats. — These are extremely numerous all over Syria, and in many|
parts fom larger flocks than the sheep.

The type is less uniform and less charactersistic than that of sheepj
and cattle. There are two distinct breeds, but these are frequently cross]
bred :

—
i) A breed of fairly big goats with very long ears, without hornsj

(or with very small ones turned backwards), of black colour more or less!

marked with white, with hair very long (15-20 cm.), stiff and hardly|
waved, udder much developed. This breed is excellent for milk. It

is the same breed as is found round about Beyrut, which it supplies witl

the greater part of the milk consumed there.

2) The immense flocks of goats on the plains of the interior are

of a quite different type. The size is less developed, ears are small, anc

erect, and horns long, in elongated spirals at eacji side of the head. Thd
coat is black with some white spots. The fleece is shorter than that of the

other breed.

Horses. — The number of head is much lower than for the preced]
ing classes. Syrian horses enjoy a worldwide reputation, but requisition^

by the Turks have spoiled their future.

These horses are of small size, spare, and muscular, the coat is verj

light grey, often spotted, or chestnut ; the face has a slight dip in the suj

pranasal bones.

At Damascus there are horses which correspond better with the
clasj

sic type of Arab horse : big, generally bay, rectilinear outline, face
flat]

supranasal bones not dished, nostrils widely opened and squarely cut

MuEES. — These are fairly numerous, of good size, muscular, rej

sistant, used almost entirely for the pack saddle.

Donkeys. — Very numerous ; small, like those of North Africa |

at Damascus, a large proportion have absolutely white coats.

Camees. — Much used for transport ; of the humped species j

numbers reduced by requisitions of the Turks.

POUETRY. — Very abundant everywhere. Fowls are of smal

size, as large as good partridges ;
the plumage is mottled white, red ani

maroon. Before the war Syria exported a large quantity of dried egga

Ivike all poor and arid countries, Syria is a country where only shee|
and goats can thrive. It is likely that France might be able to utilise thes

appreciable resources. The native consumption is not sufficient to rd

quire the Syrian flocks. If the Arabs continue rearing without good om
lets for their products, it is because, for them, flocks constitute a visib|

sign of wealth. It is not even doubtful that they would agree to dispo^
of their stocks for gold or silver.

In regard to cattle, it would be best to consider them entirely as drauglj

animals and use them for agricultural work. When methods of cultivatic

become improved and when crops become more abundant and more
r^J
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gular, then the grading.-up of the herds of cattle will be able to be taken
in hand. For this purpose, selection of the native breeds or the introduc-

tion of French breeds may be resorted to. It will be advisable, however,
to be careful in using the latter method. In order to avoid much loss

of time and costly failure, it will be wise to take into account the results

to be got by this method, under similar conditions, in North Africa, in Tunis
and especially in Morocco.

226 - The Distribution of High-Class Breeding Stock by the Government, in Sas-

katcliewan^ Canada, from 1913 to 1918. — The Agricultural Gazette of Canada,
Vol. 6, No. II, p. 978. Ottava, Nov., 1919,

The lyive Stock Branch of the Department of Agriculture for Saskat-
chewan has published returns on the working of the live Stock Products
and Sale Act. The returns show the net results of the efforts of the govern-
ment to introduce by means of this new law pure bred and high class grade
stock into Saskatchewan. The totals under the different classes of stock
show a very satisfactory increase from the year when the law came into

force (1913) up to 1919.
In all, 17 261 breeding animals have been supplied to 2 067 farmers on

favourable conditions. Table I shows the complete record of animals sup-

|! plied by the Department since the year when the act first came into opera-
tion, and Table II shows the number of farmers who have taken advantage
of the assistance and facilities offered by the Department in virtue of this

act.

Table I. — Numbers of hyeeding animals distributed

by the Government betiveen 1913 and 1918.

Years
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HORSES 227 - The Service of State Stallions in Italy during 1919.— Moreschi, b., in GiomaJe
AND MULES di Agficoltura della Domenica, Year XXIX, No. 37, p. 269, Piacenza, Sept. 14, 191 9.

At the end of July, 1919, the State stallions had served 62 977 mares,
distributed as follows among the districts belonging to the different cen-

tres : Crema — 15 857 ;
Ferrara 10 850 ; Santa Maria di Capua 9 815 ;

Reggio EmiHa 7 815 ;
Ozieri 8 670 ;

Pisa 5460 ;
Catania 5384. As the

stallions, contrary to regulations, continued to be used after this date

in many districts, the above figures will have to be slightly modified. The
total number of mares served in 1916 by government sires was 46 033.
Hence there is a considerable increase in the last few years ; in Sardinia

it amounted to 50 % from 1918 to 1919. Kstimating the number of

stallions in service during 1919 at i no, each of them them served on the

average, 57 mares.

228 - Mules in French West Africa. — 1,oyer, M., in Bulletin de la SocUU Nationale d'Ac-

climatation, Year lyXVII, No. 11, pp. 332-233. Paris, Nov., 1919.

The substitution of animal traction for human porterage is of great
economic and social importance in French West Africa.

A mule yoked to a light cart is capable of transporting 500 kg., or the

loads of 20 men (a man's load is 25 kg, for 25 kilometres per day, on the

average). It costs in food only 25 centimes per day and hiring charges come
to I franc per day at most, with food and attention' included. A mule

driver in charge of 3 mules and 3 carts will cost i franc (men porters cost

from 90 centimes to i franc per day, including their return journey).
Mules alone can serve for this purpose, as the African horse is no good

for draught on account of its breed, and oxen can take only 100 kg. and do

not stand up to long journeys.
Under such conditions it is necessary to breed mules fit to fulfill the

conditions of transport in West Africa, and the selection of stallions should

be specially investigated. The Poitou jack donkey must be discarded, as

it gives a mule that is slow, heavy, too big, a bad resister of heat and one

troubled with hoof splitting ; the Pyrenees jack mu.st also be discarded, al-

though it would give a mule of the desired size. The most suitable mult
is the medium artillery one, sired by the Spanish or Moroccan jack ; it is

of small size and is not liable to foot troubles.

In Africa, the mule exists only accidentally (i) as the natives, although

they greatly appreciate the animal, refuse to breed it deliberately under

the belief that it is the result of a mating contrary to nature.

It is necessary to breed mules on the spot, because those sent to French

West Africa are too expensive. There are suitable animals in French W.
Africa, especially in the Volta basin, but service is difiicult, as the native

jack is indifferent. On the other hand, the European jack donkey and the

Moroccan which have already served do not give rise to this inconvenience.

(i) The latest census in French W. Africa (1912) gives 116 000 horses, 7 800 000
cattle,-

5 500 000 goats, and 4 500 000 sheep, but mules are not mentioned. — See R., Feb., i9i9>-

No. 146. [Ed.)

[Sn-228]
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To the advantages to be gained by using mules for transport must be

added those that would be provided in ploughing, which neither oxen nor

horses can manage in tropical countries.

229 - The " Maoilin
" Breed of Cattle in Ireland. — Mitchell, S. I.., in Hoard's Dairy

man Vol. I^VII, No. 11, p. 551, Fort Atkinson, April. 4, 1919.

The Irish
" Maoihn

"
breed of cattle, hornless, with dark brown yel-

low coat, generally whole coloured sometimes spotted white on the head

and shoulders, is very ancient and at the present time there are only 8 or 9

herds. Several skulls of animals of this breed have been found in the
"
crannogues

"
(i).

According to some writers, the native home of this breed stretches east

of the Shannon thro; gh I^ongford, Westmeath, Kings County and Tipper-

ary ; at the present time it is found chiefly in the west part of the island

from Donegal to Cork. The distinctness of the breed is shown by the fact

that, however much crossed, it is dominant and recognisable even to the

10 th. generation. It is due to this fact that the breed is not to day entirely

extinct. A society has been .formed for re-estabhshing this breed.
"
Maoilin

"
cows are excellent milkers ; they give from 8 to 10 gallons

a da};^ in summer and 4 or 5 gallons a day in winter of deHcious rich milk.

They are not liable to any disease. According to the author the hornless

character of some of the present Scotch and EngHsh breeds may be

due to cattle introduced into East Anglia and Scotland by early Irish

colonists.

230 - Inheritance of Quantity and Quality of Milk Production in Dairy Cows. —
Castle, W. E., in Procedin^s of the National Academy of Sciences of the United States of

America, Vol V, No. 10, pp. 428-434. Washington, October, 1919.

In 1911, Mr. T. J. Bowlker undertook, at his farm in Fraraingham

(Massachusetts), an experimental study on a large scale of inheritance in

dairy cows by the modern method of crossing pure breeds and looking for

a combination, in the 2nd crossbred generation, of the characters differ-

entiating the breeds used in crossing. The breeds which he selected for

trial were the Holstein-Friesian (which surpasses all others in the quantity
of milk produced) and the Guernsey, which is distinguished for the qua-

lity of its milk. He started with the idea that, if the quantity and qual-

ity of milk production were independently inherited characters, it should

be possible to combine them in a single breed by crossbreeding, in accor-

dance with Mendel's laws. The experiments were continued at Framing-
ham up to 1919, and will be carried on by the University of Illinois.

The Holstein cows were mated with a Guernsey bull and the Guern-

sey cows with a Holstein bull. Altogether, between 1912 and 1919, 140 F-^

calves were produced ; by mating F^ heifers with F^ bulls, 35 living F^
calves were obtained, all vigorous and well grown. The F-^ cows calved

CATTLE

(i) The Irish name for a kind of blockhouse used in ancient times as fortresses by Irish

chiefs and which were generally built on islands.— Cf. Nouveau Larousse illustre. Paris, lyibrai-

rie lyarousse. (Ed.)

[2ST-330]
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for the first time at a slightly earlier age than the cows of either pure
breed, which is evidence of their vigour and early maturity.

The following data have been taken from the tables showing the milk
and butter-fat production for the ist and 2nd lactation periods of the pure
bred cows and of those crossbred :

—
Milk and butter-fat production of cows of pure Holstein and Guernsey

breeds and of cows bred by crossing them.

Breed
Number

of

Cows

Average age at

calving

Average
quantity of

milk produced

Percentage
of

butter-fat

xst. lactation period.

Holstein . .

Guernsey . .

Fi crossbred

Holstein . .

Guernsey . .

Fi crossbred

25
8

31

2.8 years

2.7
2.6

7673
4617
6 612

lb.

2nd. lactation period.

20
8

13

4 years

3-8

3-9

9 475
5 593
8663

lb.

Average
quantity of

butter-fat

produced

3-4
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slightly better and more economical gains than the brown-alfalfa lot. The
lot fed with sweet clover hay made about the same gains as the green-alfalfa

hay lot, but these were cheapest.
The two remaining lots were used to compare ground maize, barley,

and Unseed meal with shelled maize and linseed meal when the roughage
consisted of brown alfalfa and silage in both cases. The maize and barley
lot made the fastest gains of any of the six lots, but next to the black-al-

falfa lot these were the most expensive. The other lot made rather low but

cheap gains.

Progress is reported on a project at the Fort Hays sub-station concern-

ing the development of breeding heifers. During the second winter of

the experiment the cows which had calved at 3 years made better gains
than the group that calved the succeeding spring as two-year olds. In

both groups the lots receiving maize and cotton-seed cake in addition to

roughage averaged somewhat less than twice the gain of lots fed with only al-

falfa hay silage and wheat straw, but at somewhat more than twice the cost

In the case of 2-year olds, the grain-fed lot had less trouble in calving.
At the Kansas agricultural station at Manhattan, 5 lots, each consist-

ing of 6 steers and 4 spayed heifers were fed 5 months in winter for the pro-
duction of

"
baby beef ". The check lot received the following approxi-

mate daily ration: — shelled maize 10 lb., linseed meal 1.7 lb., immature
maize and Kafir corn silage 10 lb. and alfalfa hay 4.51b. ; the others received

some variant of this. A ration in which the maize was ground produced
slightly greater gains and more finish than the check ration and the added

profit more than offset the cost of grinding. A lot receiving cottonseed

meal instead of linseed meal showed inferior finish, although the gains were

only slightly decreased. Until the end of the third month the calves re-

ceiving cotton seed meal bad gained more than any other lot and showed as

much finish, but after that time cottonseed meal did not seem to stimulate

the appetite in the same way as linseed meal, with the result that they
would not eat as much feed and could not make the gains.

A lot receiving no silage but nearly doubHng the alfalfa consumption of

the check lot, made the least profit per calf of any lot, due partly to the differ-

ence in prices charged for alfalfa and silage, and partly to lower gains.
A lot receiving neither silage nor supplement but over twice the check ra-

tion of alfalfa made the slowest gains of any lot and next to the lowest

profits.

232 - Comparison between Rape and Bluegrass as Pasture for Fattening Lambs, in sheep

Kentucky, U. S. — Horlacher,E. F., in Breeders Gazette, Vol. lyXXV, No. 26, p. 1508 and goats

and 1510 Chicago June 26, 1919.

In an experiment made at the Kentucky Experiment Station the

author has compared rape and bluegrass {Poa pratensis) as forage crops for

fattening lambs. The lambs sucked their mothers at night and morning ;

during the day they were separated from the ewes and placed in the pas-
ture

; they were also given half a pound of a mixture of oats and bran, in the

proportion of 2 : i per head per day. The test lasted 42 days commencing
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each on June 20 1918. One lot of 10 lambs was placed on an acre of

bluegrass (which had not been previously pastured) ; their average initial

live weight was 62.3 lb. ; they had an average daily gain in Hve weight of

0.31b. per head and they consumed 1,91b. of grain per pound of gain.
Another lot of 10 lambs which was placed on an acre of Dwarf Essex

rape, had a average initial weight of 59,41b ;
the gain in live weight was

0,381b. per head daily ; this lot only required 1,6 lb. of grain to produce
an increase of i lb of Uve weight and were in better condition and more

appreciated on the market than the other lot.

During the first two weeks of the test, the lambs placed in the rape fields

scarcely touched it,with the result that the lambs feeding on the bluegrass
made almost double the gain in Uve weight that was made by those on rape.

By the middle of July the pastures were getting dry : the bluegrass was stiU

good for forage, but it was short and brown ;
the rape was turning brown

and yellow. At the end of the 4th week the lambs on rape had regained,
in comparison with those on bluegrass, all that they had lost at the beginn-

ing and had taken the lead. The 5th week was constant^ wet, which
freshened the pastures, and the difference in favour of the rape was therefore

not so marked as it would have been if the season had continued normal.

233 - Goat and Sheep Rearing in Brazil.— in Bulletin Commercial de la Section des Affaires

economiques et commerdales du Ministere des Relations exterieures, No. 4, p. 19, Rio de

Janeiro, October, 191 8. (Contributed by Prof. Deoclecio de campos, Delegate for

to the International Institute of Agriculture).

Brazil is admirably suited for goat and sheep rearing. According to

the estimate made in 1916, Brazil possesses 6 919 550 goa'^, distributed

in the different States as follows :
—

Alagoas 251 680 goats
Amazonas 7 640 >>

Bahia 2 779 820 »

Ceara 464 740 »

Federal District 5 500 »

Espirito Santo 44 980 »

Goyaz 83 800 »

Maranhao 2 1 8 o 60 »

Matto Grosso 18 810 »

Minas Geraes 426 330 »

Pari 17 820 »

Parahyba 841 190 »

Parana •

67770 »

Pernambuco 710 830 »

Piauhy 420 820 »

Rio de Janeiro 89 670 »

Rio Grande do Norte 352 000 »

Rio Grande do Sul 76280 »

Santa Catharina 19039 >'

Sao Paulo 364 601 »

Sergipe 174 680 »

Territory of Acre i 260 »

Total ... 6 919 S50 goats

[852-333]
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Brazil occupies the second place in the list of countries which possess
herds of goats, as may be seen from the following table :

—
Union of South Africa 11 520 744 goats

Brazil - 6919550 »

Argentina 3 945 986 »

Algeria 3 772 424 »

Germany 3 438 290 »

Spain 3 116238 »

Austria-Hungary - 3014190 »

Italy 2 714 828 »

Bulgaria i 459 344 »

France i 230 238 »

Portugal 1 034218 »

Serbia 630 579 »

Tunisia 499 164 »

Switzerland 358093 »

Chile 288056 )'

Norway 240 303 »

Netherlands 232 478 »

feelgixim 217 823 »

Japan 89 488 »

Sweden . 71 054 »

Uruguay 19 951 »

Of sheep Brazil in 1916 possessd 7 204 920, distributed as follows among
the different States :

—

Alagoas 183 530 sheep
Amazonas 12 810 »

Bahia i 841 900 »

Ceara 320 950 »

Federal District 3020 »

Espirito Santo 36260 »

Goyaz 78 040 »

Maranhao 84 820 »

Matto Grosso 47 530 «

Para : 33 570 »

Parahyba - •' 189 560 »

Parana 79 200 »

Pernambuco 356 520 »

Piauhy 256060 »

Rio de Janeiro 63 510 »

Rio Grande do Norte 207 510 »

Rio Grande do Sul 2 622 920 ><

Santa Catharina 29 770 »

Sao Paulo 149 470 »

Sergipe 145 460 »

Territory of Acre 2 049 »

Total ... » 304 980 sheep
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Although the country is second in the world for its number of goats
it has not yet reached an outstanding position for its sheep.

The chief sheep-rearing countries are listed below, in order of impor-
tance for numbers (before the war) :

—
Australia 85057402 ovini

Argentina 83 546000 d

United States 48 483 000 »

Russia in Europe 42 735 657 »

Union of South Africa 35 710 843 »

United Kingdom 28 181 540 »

Uruguay 26 286 296 >'

New Zealand 24 78S 150 »

Spain 15 829 951 »

Russia in Asia 14 519 629 »

Austria-Hungary • , 12 337 542 »

France 12079 211 »

Italy « 1 1 1 62 962 ')

Bulgaria 8 633 38S »

Algeria 8338023 »

Brazil 7 so4 920 »

Germany 5073 478 » ,

Chile 4 577 194 »

Serbia 3 818 997 »

Portugal 3072 98S »

Norway r 329 559 »

Canada i 265 loi »

Tunisia '
i 119 310 »

Sweden 988 163 »

Netherlands 842 018 »

Denmark -
• 254 428 »

Belgium 185 373 »

Switzerland 171 635 "

Recently the Federal Government of Brazil, recognising that this

branch of the industry was not by itself attaining the importance which

the splendid natural conditions of the country could confer on it, promul-

gated a Decree which granted various favours specially to the breeders.

The following are some of the provisions made :

Decree of February 27, 1917.
— Art. i. — The Government, with

the aim of encouraging and developing sheep and goat breeding, will as-

sist the States, Municipalities, Agricultural and Breeding Societies, Animal

research stations and private individuals, when approved as perfectly

suitable, bj^ granting them the following favours :

a) Payment of a sum equivalent to % of the purchase price and

of transport charges on breeding animals of the two species in question

purchased abroad, up to a maximum of 25 animals of both sexes for each

breeder.

h) Payment of the amount of 15 faper milreis (i) per animal import-
ed and transport inside the country- for breeding ewes up to looo head.

(i) I paper milreis — is. : 4. d. at par. {Ed.)
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c) Pure-bred ewes or she-goats and rams for breeding, in excess of

the number of head mentioned under a), will give the right to the benefits

indicated in b) up to 1000 head in number. —
Art 2 — In order to obtain the above benefits the interested parties

will have to prove :

i) That the extent of the land destined for rearing is in the propor-

tion of I hectare to every 4 head.

2) That the land is dry and loamy.

3) That the fields are well cleared and no thorns liable to spoil the

wool are to be found in them.

4) That the}^ possess abundant and suitable fodder.

5) That they have a supply of pure running water.

6) That they are situated in a dry temperate climate.

7) That they have to hand suitable equipment, such as folds, diping

troughs, places for storing and preparing wool.

8) That the regulations of the health authorities have been observed

at the time of importation and that the animals imported are not under

one year and a half or over three years of age.

Art. 3.
— All regulations to the contrary are abrogated.

Foreign Trade. — In 1916, Brazil exported 326 sheep to the value of

4 651 paper milreis and in 1917, 126 to the value of 2 600 paper milreis.

In 1916 Brazil imported two goats, worth 253 paper milreis, and in

1917, 6 animals worth 729 paper milreis.

In 1916, the import of sheep was 1412 head valued at 187 091 paper

milreis, and in 1917, 3 409 head valued at 247 059 paper milreis.

AH these imported animals are pure stock for breeding.

234 - The Breeding cf " Kamcik "
Pigs m Eastern Bulgaria.

— Gancev, g., in pigs

Zemledielsko-Skoiovodsto, Year II, No. 7-8, pp. 154-158. Sofia, Sept.-Oct. 1919 (i).

With the exception of some unsystematic attempts at crossing with

Berkshire, Yorkshire and Mongolitza breeds, all the pigs bred on a large scale

in Bulgaria are of native origin. The
"
Balkanic

"
breed predominates

but it contains local types differing slightly from one another according
to the climatic, topographic and feeding conditions of each zone.

(i) In his work entitled Le razze bovine e suine delta Serbia (Bologna, 1918) E. Mascheroni

states that the improvement of native pigs in Bulgaria dates back to 1884. In that year

English breeding animals, Yorkshires and Berkshires, began to be introduced, and the Govern-

ment estabilshed piggeries with boars and sows at the schools of agriculture and at the stud

stations. Only in 1906 were piggeries set up (at Kaja-Bourotmi and Kula with a view to

improving the native breed bj' crossing with the Mongolitza. The latter seems most suitable

for crossing with the native Bulgarian pig, and it could not be otherwise, as pig breeding there

is very different from that practised in England : the feed of Bulgarian pigs, and generally

of all pigs in the Balkan peninsiila, consists mainly of pasturage.

In Serbia, where the native pig belongs to the Balkan breed (the same as most of the pigs

in Bulgaria) , crossing with the Mongolitza pig has always given good results. The Matchva

and the black Morava pig are improved by crossing with the Mongolitza. Even the Serbian

half-wild mountain pigs (Kosirec/ifte and /Co»/«n)when cross bred with the Mongolitza give

excellent progeny.
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The Kamcik pig (Kamciiska S\anka) belongs to one of these types.
In the valleys watered by the large and the small Kamcik, pig breeding has

become a commercial affair. Every household rears from 5 to 20 of these

animals and people owning up to 200 are not rare. The chief breeding
centres are the villages of Smiedovo, Zlokuceni, Cenge, Novo-Selo, Koprii-

Khoi, Goren Ciflik, Arnautlar, Staro-Oriekhovo, etc., situated in the districts

of Varna, Prieslav and Pravadia (Eastern Bulgaria).
The Kamcik breed has some wild blood, as wild pigs, which are still

fairly numerous in the more mountainous and out-of-the-way districts,

sometimes mingle with herds of domestic pigs and stay there for a time ,

Also, new-born pigs have on either flank dark transversal markings, disap-

pearing with age, which are characteristic of the Balkan wild pigs.

The Kamcik is of medium size : at one year old it is 60-70 cm. high and
0.80- I metre in length. It is black in colour, with white and black or yel-

lowish spots. Well-fed specimens at i year weigh Soto 100 kilograms, and
with age may reach 150 kg. The pork is very good and the yield on the

average is from 45 to 50 per cent.

For the greater part of the year the pigs live in the open in herds,

mainly in the great oak forests where they find plenty of acorns, roots and
excellent pasture. At i year they are fed for fattening, which lasts in all

30-40 days and consists for the first half of the time of acorns, and for the

second half, of maize.

Beside so many excellent quaHties from the local economic point of

view, the native pigs of Bulgaria have the fault of being too small and too

short. Hence the author urges the ad\dsability of improvement by cross

breeding. The MongoUtza breed would be'suitable for this purpose.

235 - Mineral Nutrients and Maize in Swine Feeding in Kansas U. S. A. — Kansas

Agricultural Experiment Station Report for the Year 1917, pp. 13-15. Manhattan, 1918 ;

Report for the y ear 191 8, p. 13. 191 9.

In order to study the importance of mineral nutrients in swine feeding,

90 Duroc-Jersey pigs were divided into 15 lots and fed on maize, with va-

rious ash and protein supplements. Bone ash was a valuable addition to

all rations tried, except those containing tankage, when it proved detri-

mental. A ration of maize meal and alfalfa pasture did not supply all

the mineral required for young fattening pigs.

Six pregnant Duroc-Jersey sows, fed on maize only, and three fed on a si-

milar low ash ration composed of ground maize, wheat gluten, and blood

meal produced small litters of poorly developed pigs, half of which were

dead in 30 days. The sows were generally in poor condition, and two died

about 5 weeks after farrowing. Two control lots, comprising 3 sows each,

were fed on a mixture of ground maize 70 parts, shorts 24 parts andtankage
6 parts with or without extra mineral matter, and produced healthier pigs
that grew more vigorously and showed a lower death rate.

Study of the influence of low-ash rations on pregnant sows was made
in 1918 with 14 animals, 10 being survivors of the preceding year's work.

Eight sows fed on ground maize alone either tap or distilled water pro-
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'ttced 14 dead pigs and 39 living ones, of which only 6 lived for 2 months.

hree sows fed on maize, maize gluten meal and blood meal produced 21

tad pigs and no living ones. Three sows fed on maize, shorts and tankage
reduced i dead pig and 21 living ones, all still alive at weaning, 60

ays afterwards.

Study of the effect of protein and ash supplements to maize in the fat-

;ning ration was made with 66 Duroc-Jersey pigs weighing at the start

bout 45 lb. a head and divided into lots of 6 each. The feeding methods

re judged largely by the time necessary for the pigs to gain 150 lb.

Seven lots were fed on alfalfa pasture, and 4 in dry lots. Of the 7 for-

ler, the 3 lots in which maize was the only concentrate took longest (104 to

37 days) to attain the desired weight. Additional ash had no apparent
fluence. The most rapid gains (97 days) were made by a lot given

% of the concentrate as tankage and which had" access to extra mineral

iitrients. A lot in which shorts and tankage (4 : i) formed 20 % of the

rain ration gained 150 lb. per head in 99 days. Two self-fed lots, one with

laize, shorts and tankage and the other with maize, tankage and additional

;h, required 100 and loi days respectively. Three of the lots not on

asture received shorts and tankage (4 : i) as supplement to maize. A feed-

ig period of 112 days was required for two whose grain rations were 70
ad 60 % maize, respectively, and a period of 105 days for the other in

hose ration the proportion of maize was gradually changed from 40
) 80 per cent. The fourth lot not on pasture had free choice of maize,

lorts and tankage and needed 104 days' feeding. Shorts and tankage
re consumed approximately in the proportion 8 : i and formed

30ut 30 % of the ration.

6 - The Influence of Groundnuts and Rice Bran on the Quality of Pork: Experi-
ments in Texas, U. S. A. — Burk, 1,. B., Texas Agricultural Experiment Station

Bulletin 224, pp. 5-13. i fig. College Station, January, 191 8.

The purposes of this experiment were to determine :
—

i) The value

: groundnuts as hog feed ; 2) the kind of pork that groundnuts will

reduce ; 3) whether soft oily pork can be profitably hardened by feeding

grain ration
; 4) whether or not hogs can be prevented from getting soft

hen grazing on groundnuts by feeding a half grain ration
; 5) the kind of

)rk produced by milo maize and rice bran ; 6) the feeding value of the

fferent rations.

The experiment involved 12 lots of 10 pigs each, averaging 107 lb.

It head. The different lots were under observation at varying intervals,

itween October 12, 1916 and January 19, 1917. For 20 days 'or more
revious to the experimental periods all the hogs were fed on a balanced

"ain ration of milo maize chop and meat meal. All the lots except Nos. i,

II and 12 grazed on groundnuts or were fed on groundnuts in dry lots.

The hogs grazing on groundnuts produced an average of 158 lb. of pork
r- acre, the estimated yield of groundnuts being 19 bushels. The
"oundnut-fed hogs that were finished on grain were changed gradually
om groundnuts in order to prevent the animals from going oft' feed. The
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success of this method is indicated by the fact that every lot made its bes{

gains during the week of the change. The lots on cottonseed meal anc

milo maize were fed for 80 days without any signs of cottonseed mea

poisoning.
Some of the results of the feeding and slaughtering tests are given below
At the beginning of the test two, hogs from a check lot were slaughterec

and placed in a cooler temperature held at 320F. After 24 hours thej
were firm. At the end of 40 days four hogs that had grazed with lot 8 on

groundnuts were slaughtered and held at freezing temperature. These car-

casses were soft and oily both after 24 and 48 hours of cooHng. At the

end of the experiments the hogs were sold to a packing house in Fort Worth;
Texas, subject to a kilUng test. They were examined after being held iu

the coolers for 24 hours at from 3 2 to 38°. The results of this examination

are given in the following table.

Effect of groundnuts and rice bran on pork.

IvOt

Ration

Grazing crop Grain

Daily gains

per head

On
pea-
nuts

On
dry
lot
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*n gromiduuts throughout the period and killing soft, showed a much lower

nelting point than those receiving a straight grain ration throughout and

dso a lower melting point than those fed on grain for 30 to 60 days after

jazing on peanuts for 40 days. In practically every case the melting

)oint test corroborated the test in the coolers. The hogs were vahied at

he beginning of the test at 7.5 cents per pound. They sold for 10.9 cents

-n the Fort Worth market, the soft or oily hogs being docked 1.5 cents

»er pound. In spite of high prices for feed and labour a profit was made

n every lot except Ko. i.

37 -Alfalfa Meal for Fattening Pigs, in Iowa, U. S. A. — Evvard, j. m., in The

Breeder's Gazette, Vol. 75, No. 16, p. 918. Chicago, April 17, I9i9-

At the Iowa Agricultural Station two groups of pigs weighing 52 pounds
t the beginning of the experiment shortly after weaning time were fed on

rain and tankage from a self feeder, free-choice style. Group I, on a ration

f shelled maize alone, reached 225 pounds weight in 115 days. Group II,

n a mixture of ground maize and ground alfalfa, took 138 days to make the

ame weight, i. e. 20 % longer time. This group consumed less tankage

ban the first one, but the figures for the cost of the feeds per unit of grain

how that 18.8 pounds of alfalfa and 32.8 pounds of maize equal 10.3 pounds
f tankage. Thus, even excluding 23 days of labour,, the group fed on

ound alfalfa showed to least advantage.
On the other hand, ground alfalfa gives excellent results as an addi-

ion to maize for pregnant gilts, which have to keep in good condition

dthout fattening.

38
- Castration Due to Feeding Cocks Exclusively on a Meat Diet. - pezard, a.,

poultry

in Comptes rendus deVAcademie des Sciences, Vol.XL/Xll^, No. 24, pp. 1177-1179. Paris,

Dec. 15, 1919.

In a series of experiments carried out between 1901 and 1906, F. Hous-

lAY (i) studied the modifications produced in cocks and hens by an all-meat

iet. Amongst the results obtained, this author found a diminution of sex

[imorphism ;

—
progressive sterility, cocks losing their fighting instinct,

lens acquiring spurs, etc.

Having established that sex characters depend on the genital glands,

he author was led to investigate whether the facts observed by Houssay
rere not connected with some modification of these glands, resulting from

he kind of feeding. The modifications of sex dimorphism appearing in

;ocks fed on meat can be interpreted rationallj^ by the work carried out

»y the author between 1910 and 191 8.

The following are the conclusions arrived at from these investiga-

10ns :
—

The variations in sex dimorphism appearing in meat-fed cocks can no

onger be attributed to the direct influence of the diet. The truth is that

,n exclusively meaty diet brings about a slow intoxication of the organism,
o which the genital glands are especiallj^ sensitive and in consequence

(i) F. Houssay, Variations experimentales. Etudes sur 6 generations de poules carni-

ores (Arch, de Zool. cxp. et ccn. VI, iQ"7, pp. 137-332). {Authors note)
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of which they may gradually become atrophied or not develop. Then, as

a secondary effect there appear the well-knowntmodifications which result

from castration. i

These results may serve as basis for an explanation of the neutralisa- 1

tion of worker bees, or better for the inverse transformation of a worker'
larva to a virtually fertile queen. In addition, they show that the response
made by the organism to the suppression of the testes is unified whatever
be the cause of this suppression (physiological, pathological or by opera-

tion).

Results of the same nature were obtained by SchepELMANN on geese

(1906) (t) and by C. B. Paul on rats (1906) (2). They give a glimpse at the i

generalisation of the facts connected with castration due to feeding.
j

BEE KEEPING
339 - Bee-Keepuig and Honey Production in the United States. — Jones, s. a., in

U. S. Department of Agriculture, Bulletin, No. 685, pp. 61, Washington, June 20, 1918.

Statement and discussion of numerous statistical data relating to bee-

keeping and honey production in the United States. A series of Tables gives
for each State : the number of hives on farms, the percentage of total swarm-

ing in the various months, wintering (food and protection against cold),

losses from disease and during wintering (causes and percentages) ,
annual

production of honey per colony, the total annual honey production, the

form of honey produced, the colour of the honey, the disposal of the

honey taken (domestic use or for market), the value of the export of

American honey from 1911 to 1917, the import of honej^ into the United

States from 1911 to 1917, the principal plants furnishing nectar and pollen
with average dates of the beginning and end of flowering periods, the

plants furnishing nectar and poUen for surplus honey (as distinct from that

which the bees consume) . In conclusion the geographical distribution of

the more important honies and the conditions and prospects for the 1918

honey season are given.

Dealing only with the general averages for all the States we have the

following figures:

Increase in the number of coLONrrEs in the various months
OF THE SWARMING SEASON IN PERCENTAGES OF THE TOTALannual increase '.

March 3.5%, April 16.4%. May 25.1 %, June 36.2%, July 14.8%,
August 4 %.

Wintering. — Usual length of period between autumn and spring
nectar flows : 5.8 months : longest period that the bees remain in the

hives without a flight in an ordinary winter :
—

1.5 months
;
amount

of honey stored per colony at the commencement of the winter :
— about

33 lb.
; method of wintering :

— in cellars 9.1 % ;
in double walled and

packed hives,' 9 % ; packed or in cellar (not separated), 4.3 % ; packed
above, 2.5; wrappings of tar paper, etc., 0.9%; straw covering and

(1) SCHEPELMANN,, Ueber die gestaltende Wirkung verschiedener Emahning auf die

Organen. der Cans [Arch. f. Entw., Vol. XXI, 1900 ; Vol. XXIII, 1907).
—

[2) C. B. Paul, On

the Influence Excessive of jVteat on the Male Reproductive Organs (Journ. of Phys.,

Vol. XXXIV, 1906). (Author's note).
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h.s %
Idscellaneous, i % ;

total percentage of hives protected against cold,

(in the southern States this precaution is not necessary).

Losses from disease in summer and winter. — Summer
1.5 % of the colonies in 1916, 2.3 % ;

in 1917, 3.5 /o .

in the 4 winters of 1914-19x5 to 1917—
|)sses :

— m 1915

[inter losses from all causes

[918, 12.6, 13.3, 10. 1, and 18.7 respectively.

Annuai, honey production per C01.ONY. — Average for all States

uring the quinquennial period 1913-1917, 41.6 lb.

Total production of honey in the UN^TED States (census of 1909) :

- 54 814 890 lb.

. Form in which the honey is produced (percentages for the 4 years

914 to 1917, respectively).
— Comb honey in sections: — 41.7, 40.0,

3.1, 37.9 % ; honey extracted by centrifugal machines, draining or

dng :
—

42.1, 41.0, 43.8, 48.4 % ;
comb honey more or less broken

,d mixed with liquid honey (" bulk
"

or
"
chunk

"
honej^) :

—
16.2,

0, 18.1, 13.7 %.
Colour of the honey. — "\^rhite 42.8 % ; light amber 29.5 % ;

tnber 17. i % ;
dark 10.6 %.

Exports and Imports. — For the fiscal years ending June 30, 1915,

J916, 1917 and for the 6 months ending December 31, 1917 respectively
ere were the following values, in dollars, for exports :

—
114 038,

52 487, 736 139, I 254 887 ;
and the following values, in dollars, for

mports :
— 255 274, 232 896, 455 167, 580 742.

Prior to the war the export was chiefly to Germany, during the war
t was mainly to the United Kingdom. Imports came chiefly from in-

lular possessions and from Central America. The quantities imported

|tt
the above-mentioned years and the average values were :

— 303 965

21224, 427650, 227092 gall, worth 41. i—44.1
—

67.7
—112.7 cents per gaU.

Plants furnishing nectar. — Percentage of the total honey
:ollected, furnished by the nectar of each kind of plant : Alfalfa, 7,7 % —
|.lsike clover, 1.4, % ;

Melilotus 6.2 % ; white and crimson clover, 19.6 % ;

[ruit tree flowers, 0.6 % ;
lime 3.5 ;

Ilex opaca, i.i % ;
Rohinia sp., 0.9 % ;

Hospyros virginica, 0.5 % ; Oxydendrum sp., 1.6 % ; Liriodendron sp.

|;8

•7%
'q ; Nyssa spp., 3.1 % ;

other trees, 3.8 % ;
Ilex glabra, 1.6 % ;

Rhus
other shrubs, 7.4 % ;

Ruhus sirigosus and other species, 0.6 % ;

[)ther wild plants with small fruit, 0.6 % ; buckwheat, 2.9 % ; cotton,

other plants cultivated in large crops, 1.7 % ; aster 1.4 % ; Soli-

Bidens sp. and Co-iago virgaiirea, 2 T 0/ Polygonum persicaria, 2 % ;

eopsis sp., 1.3 % ;
other miscellaneou-^ plants, 7.6

\lfalfa -f- sweet clover,

[ % ; other blends, 5-9 %•
--•4 /o mixed clovers, 2.0

/o
0/ .

/o >

— Blends :
—

clover -f lime.

140 - A Possible Explanation of the Sex Question in Bees.— See No. 238 in this Review.

\.4i
- The Araufia, Plants Dangerous to Bees. — See No. i8S. in this Review.
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i'-

SERICULTURE 242 - Thc Partial Sterilisation of Mulberry Leaves in Silk-worm Feeding.
—

sacchi,

R., in Le Stazionisperimentali agrarieitaliane, Vol. 52, Nos. 7-9, pp. 332-348. Modena,
1919.

The partial sterilisation of mulberry leave has been held up as a preven-
tive against

" flacherie ,, and as a means of obtaining more silk of better

quality.
In order to test the value of this opinion, the author made a series of

experiments, of which the ones described in the present study form the last

part.
From previous experiments (i) it was concluded that :

—
1

)
If the worms are fed on leaves washed with water or an aqueous is

solution of lysoform or
"
tachiol

"
(silver fluoride), far fewer leaves are

consumed than if they had not been subjected to the treatment described.

2) Although silk worms fed on moist leaves eat less they weigh more
than those fed on dry leaves.

3) The treatments described did not prevent the occurrence of a few

sporadic cases of "
flacherie ,, and emaciation.

4) The silk cover of cocoons from silk worms fed on partially steri-
[

Hsed leaves is heavier than that from silk worms fed on ordinary leaves. This

increase in weight also occurs when the silk worms are fed on leaves suffi-

ciently well washed with fresh or boiled spring water.

5) The feeding of silk worms with washed leaves has a favourable

influence on the quality of the silk, particularly on the length, tenacity,

and elasticity, as well as the weight of the reeled silk.

The greater weight of silk and the lower consumption of leaves, pre-

viously observed in 1906 by Prof. P. Bucci {Bollettino delta Societd degli'l

Agricoltori italiani, No. 4, 1906), suggested that larvae fed on treated leaves

would assimilate a greater quantity of nutritive principles from the leaf.

In order to check the accuracy of this idea, the author made a series of

weighings and analyses of the leaves fed, of the leaf residues collected, and

of the excreta collected. In this way the data grouped in the subjoined

table, among others, were obtained.

The quantity of dry matter ingested and assimilated by the silk worms
fed on washed or partly sterilised leaves is lower than in the case of un-

treated leaves. The surplus weight of larvae and cocoons is due to a higher
content of water. When the cocoons are dried, those from silk worms fed

on natural leaf weigh more than those from silk worms fed on washed or

treated leaf.

These results agree with similar ones obtained by Verson {Annuario
delta R. Stazione bacologica di Padova, Vol. 'XXXTV, 1917). The author

concludes that washing or partial sterilisation of the leaves prevents nei-

ther /' flacherie
"
nor jaundice ; it does not assist in the production of silk

but on the contrary appreciably diminishes it, and it does not affect the qua-
Hties of the silk. Consequently in the present state of things, the practice
is not to be recommended.

(i) See R., July, 1917, No. 655. (Ed.).
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eight of 6 silk worms at end of 4 th stage .

I » 6 » » » » » 5th »

aves fed during 4th stage l

J » » 5tli »

af residues collected during 4th stage. .

» » » 5th » . .

jcreta collected during 4 th stage

» » » 5th »
I

'ilisation of dry matter in the leaves dur-
\

ing the 5th stage : —
Fats

I

Total nitrogen
Cellulose

I

Ash

ight of 30 cocoons

cenlage of cover on cocoons
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material in coiniiion and wholesale, thus effecting considerable economy on

cost prices and obtaining better results as to quahty and type of material

For the cost of electric current, the Vattenfaldstyrelse works a double

scale of prices : 25 ore (0.345 fr. at par), per kilowatt-hour for lighting

purposes, and 10 ore (0.139 fr. at par) for agricultural purposes. (Ir

addition there is a supplement for the payment of interest and upkeep)
The Electricity Company of Hemsjo works in a similar manner ; only

in this case, it is the Company itself which carries out the construction o:

the local lines, and it exacts in return a higher supplement from the users

Use of Electric Power on Farmas. — As well as for lighting

purposes, electric power serves to drive the following machinery : threshing

mills, straw presses, winnowing machines, straw and fodder choppers
kibblers, presses, elevators, cheese-making machines, milking machines, etc

Material and Instruments. — A. series of notes accompanied by

photographs serve to give an idea of the many and varied application
of electricity to farm work. There is a detailed description of curreii

transformed to 1500 volts, illustrated with plans, schemes and figurej

There are also be mentioned : Small motors carried on hand barrows,

centrifugal pump installation, a very simple and practical elevator fo

bags, a fodder unloading and storing plant, and the
"
Comor

"
electri

milking machine, the use of which ensures a remarkable saving of wor:

and at the same time the most absolute cleaness and purity of the mill

These machines are attached to all the cows at the same time and th

milking is done simultaneously and rapidly.

244
- Tractor versus Horse Team. — The Pastoral Review, Vol. XXIX, No. 10, p. 94

Melbourne, October 16, 1Q19.

The first agricultural tractor trial in New Zealand was held at Da
field, in Canterbury, in 1919.

Six tractors competed in a ploughing test, and four completed tbx

plots, and it was the average work of the latter that was adopted as

basis for comparison of costs, etc. The ground operated upon was lea
laaj

with a sparse covering of grass. The cost of a tractor was set down

£500, days worked per year 100, and the Hfe of a tractor 500 days. Tl]

cost per acre at 5.37 acres per day was estimated at 14 s. 5 d. The co

for a year of a six-horse team, and an extra horse, was £630 6s., the numb
of days worked per year 250, and an estimate of 5 acres ploughed equall<
a cost of 10 s. I d. per acre, a dift'erence of 4 s. 4 d. in favour of the hor

team over a tractor. Therefore the tractor can successfully supply tra

tive power for farm implements, but it cannot economically displace h(

ses for constant work, on account of its higher cost of operation under pi

sent conditions.

245 - A Press for Fuel. — Dejardin, L., in journal (TAgriculture pratique, New Ser

Vol. XXXII, No. 45, pp. 410-911. Paris, Dec. 2, 1919,

This press is intended to utilise, in the form of perforated briquett' ,

coal and coke dust (i) and also all farm products that are thrown aw/

(i) See R., Dec, 191 8, No. 141 6. (Ed.)
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or are not considered usable as fuel, such as sawdust, dead leaves, paper,

wheat and oat husk, etc.

For the purpose it is sufficient to mix the material to be pressed very

thoroughly with a binding substance and to press the mixture. As, how-

Ik_Jt

T

^

i

'P is!

' 1^' '

i:

] [

:i

V
^-ndr

1

IIv
ttir

£

Fuel press. — Vertical sections.

•

ever, it would not be appropriate to incur expense in order to utilise

rubbish, the choice falls on "^ery
"
fat ,, clay soil an excellent binder which

costs nothing and gives very good results when used in the proportion of

10 % to 12 % for coal or coke dust, and 15 % to 20 % for woody mate-

rial, sawdust, dust from working machinery, husk, leaves, etc. When
using paper, it is soaked some days in water, and the size glutinous content

acts as a binder.

[84S]
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The following is a brief description of the press in question :
—

A chamber C, supported on 4 posts T, and made to receive the mix-
ture for pressing, is traversed by vertical rods B, fastened on to a fixed

plate F' which are employed for perforating the briquettes. A mobile

plate F' pierced with holes to let through the rods can be pushed from below

upwards by the levers K and N, through two uprights E, guided by grooves
G, and a connecting rod X. A cover D closes the top of the chamber C
and is held solid by clamps R which are held in slots S bored in iron

plates.
The method of working is simple : The mobile plate F' is lowered to

the bottom of the chamber by raising the lever A''. The cover D is drawn
off by the handle P. The chamber is filled, the cover replaced and the

lever N is forced down. Then the cover D is removed and, to free the

briquette from the rods which have made the holes in it, the lever A^ is

lowered to the ground. It remains only to lift off the briquette, by slid-

ing it carefully, and setting to dry.
Pressure is exerted by means of two levers K and N, connected by

2 connecting rods L. The lever K acts directly on the rod X. The lever

N acts on the lever K. If the arms of the lever K are in the ratio i : 4
and those of the lever A^ in the ratio i : 7, the rod X receives a force equal
to 4 X 7 = 28 times the force exerted at the end of the lever N. If

a man weighing 75 kg. hangs on to the end of the lever 'N, the matter en-

closed in the chamber will undergo a pressure of 75 X 28 = 2100 k
a pressure which may be increased by lengthening the lever N.

The measurements of the briquettes are 0.22 metre x 0.18 metre

X 0.07 metre. When dry, they have a mean weight of 3.5 kg. if made of

coal dust.

This press is easily made with hard rough sawn wood and t)olts.

There is no fitting and little iron work. Thus the farm staff which
looks after the cart repairs could make it. Moreover, any hands which
have not been discharged at the beginning of winter can be set to making
briquettes when not otherwise employed.

246 — Review of Patents. — Authorities : Germany, Landwirtschaftliche Maschinen und

Gerdte, Arterner Zeilschrift, Artern [Province of Saxe). For British India, Canada,^

France, New Zealand, Switzerland, United Kingdom, United States, see R.,

January 1920, No. no.

Tillage Machines and Implements. — Germany : 313040 Multi-

furrow mechanically drawn plough with arrangement for ploughing on a

curve, keeping an even width of furrow ; 313066 Motor plough with driving
wheel adjustable on the axle ; 313136 Motor plough with engine self stop-

ing in presence of obstacles ; 313139 Beam (multi-furrow plough) oscillat-

ing at too great resistance in soil ; 313179 Motor plough with 2 front

wheels, one of which runs in furrow.

Canada : 193735 Harrows ; 193784 Rake tine.

United States : 1314678 Arrangement for attaching harrows to plough ;

1314838 Motor cultivator ; 1316359 Small motor plough with stilts
; 1318230

[S45-24«]
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Cutter pulveriser ; 1318979 Lister plough ; 1320507 Cultivator accessory ;

1320851 Combined plough and harrow ; 1321004 Cultivator.

New Zealand : 42054 Mobile support for farm implement.
United Kingdom : 132810 Motor two-furrow balance plough ; 133671

Cultivator.

Switzerland : 83806 Rotary tiller ; 83808 Motor plough.
Drainage and Irrigation. — Germany : 313157 Ditching machine

with screw excavator and transporter.

Manures and Manure Distributors. — United States : 1314766 Ma-

nure sowing machine ; 1320782 Dung spreader.
United Kingdom : 133104 Manufacturing process for calcium cya-

namide (using as catalytic agents carbon tetrachloride and an alkaline

compound -capable of fixing chlorine).

Driels and Seeding Machines. — Germany : 313002 Sowing pro-

cess.

Canada : 193786-193847 Seeding machines.

United States : 1314683 Potato planting machine ; 1314863 Seeding
machine ; 1316288 Maize sower.

New Zealand : 42025 Sower.

United Kingdom : 133520 Potato planter.

Cueturae Prerations. — Canada : 193783 Couch grass eradicator ;

193789- 1 93809 Weed eradicators.

United States : 1316183 Orchard cultivator ; 1316316 Cotton chopper
combined with cultivator.

Reapers, Mowers and Other Harvesting Machines. — Canada :

193572 Reaper for Kaffir corn heads.

United States : 1318296 Hay tedder ; 1320406 Reaper and binder.

Machines for Dieting Root Crops. — United Kingdom : 133157 Po-

tato lifter and sorter.

Threshing and Winnowing Machines. — United States : 1317181

Screening machine ; 1317736, Maize huUer ; 1320968 HuUer.

Machines and I:\ipeements for the Transport, Preparation and
Storage of Crops. — Germany : 313308 Root slicer.

Canada : 193882 Sheaf loader.

United States : 1314694 Cart with arrangement for loading and lifting

shocks ; 1314815 Shock loader ; 1316081 Feeder for silo fodder chopper ;

1317882 Hay lifter ; 1318110 Fodder press ; 1318789 Hay-cock maker.

Switzerland : 83809 Straw-press feeder.

Traction of Agricueturae Machinery. — Germany : 313283
Three-wheel tractor for ploughs and other cultivating implements, attached

laterally to the back driving wheel.

Feeding and Housing Livestock. — Canada : 193788 Manger ;

193814 Water trough.
United States : 1318159 Pig oiler.

Apicueture. — New Zealand : 41374 Syrup container for bees.

Industries depending on Plant Products. — Canada : 193466

193542 Flax beating machines.
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Dairying. — Canada : 193858-193859 Milking machines.

United States : 1316072 IVIilking machine.

New Zealand : 41313 Milk measuring apparatus ; 41978 jMilking ma-
chine teat-cup.

United Kingdom : 132900 Cheese press.

RURAIv ECONOMICS

247 - Some Points Brought Out by Successive Surveys of the Same Farms (1912-1917)
in Different Parts of the United States. — Hawthorne, h. w. (Office of Farm

Management), in Journal of Farm Economics, Vol. 1, No, i, pp. 24-37. Lancaster,

Pa., June, 1919.

The Of&ce of Farm Management of the United States Department of

Agriculture, in addition to the annual statistical surveys conducted on a

large number of agricultural areas in various parts of the United States,

undertook several surveys in 7 different areas, with the object of studying
from, the dynamic point of view the organisation and economical results of

the areas under survey. The areas chosen were :
—

i) The hill section of Ohio.

2) The dairy section of Wisconsin.

3) The corn belt in Indiana.

4) A trucking district of New Jersey.

5) An apple-growing section of the Shenandoah Valley in Virginia.

6) A trucking section of Florida.

7) A citrus fruit section in Florida.

The surveys in the first three areas have extended over a period of 5

years, those in the last four areas 2 or 3 years. The discussions in this paper
centre around the first 3 areas, for each of which there are records for 5

years or longer. To facilitate the interpretation of the surveys a brief des-

cription of the areas follows :
—

i) The Ohio Area. — This area in the hill country of Ohio is repre-
sentative of much of the hill land drained by the Ohio river. The topography
grades from rolling to very steep and is often rocky ; large unbroken fields

being seldom found. The land is fairly productive and valued at I31 per acre

The farms are from 4 to 9 miles from railroad points and the wagon roads

are hilly and unimproved. The farms average around 160 acres, 22 %
of which is unimproved (woodland and wasteland). Half the land is used

for pasture and V^ in growing crops, of which about one-fourth is in maize,

one-fourth in wheat and small grains and one half in hay. Only 6 %
of the maize raised was sold, also 35 % of the wheat and 16 % of the

hay. Of the farm receipts, 15 % was from crops sales, 6 % from dairy

products, 21 % from cattle, 14 % from sheep, 12 % from hogs and 17 %
from poultry. Usable records include 25 farms for 7 successive years,

but the data for the last year have not yet been tabulated.

2) The Wisconsin Area. — This is an area typical of a consider-

able part of Wisconsin dairy region. The surface is rolling to hilly, the

land is valued at $ 100 per acre, and only the main wagon roads are im-
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proved. The farms average 148 acres, of which 11 % is unimproved ; little

more than one-third of the land is in pasture and a Httle more than one-

half in crops. The crop land is divided almost equally among maize, the

small grains and hay. Practically all of the crops grown in this area are

fed on the farms, and the crop sales are but 3 % of the farm receipts, half

of which come from the sale of dairy products or, in general ^/g from

dairj-ing and cattle sales, excluding hog sales, which repiesent over ^4 of

the receipts. The records include 60 farms for 5 consecutive years.

3) The Indiana Area. — The area in Indiana is representative of

much of the eastern part of the corn belt area. The surface is level to roll-

ing. Much of the land is tile-drained, and it is valued at $ 185 per acre.

The wagon roads are improved
— most of them gravelled

— and railroad

points are readily accessible the whole year round. The farms average

127 acres and only 5 % of the land is unimproved. About % of the land

isin pasture and ^/4 in crops. Nearly one-half of the crop land is in maize,

one-third in' small grains (mainly oats) and the remainder in hay. A larger

proportion of the crops produced in this area was sold from the farms than

in either of the other areas. About 24 % of the maize, 80 % of the oats

and 26 % of the hay was sold. Thirty five per cent of the farm receipts

arose was from the sales of crops, 40 % from hogs and 13 % from cattle.

In this area the records are from 100 farms for 5 successive years.

Two-fold object of the discussion. — The surveys further concern

the variations in the economic results of the farms studied which took

place during the pre-war period and the war period (1916-1917). The years

1912-1915 (inclusive) are taken for the pre-war period because the rapid rise

in the prices of farm products in the United States caused by the war did

not begin to be felt in agriculture until 191 6. Hence in this presentation
the war period includes the 1916 and 1917 crops. These data are all that

is available as yet for tracing the effect of the war on American agriculture.

Hence they are given with some detail.

Variations in labour income over the period 1912-1917.
—

The labour income variation from year to year in each of these areas is of

fudamental interest (Table I).

Table I. -— Labour income variations for 24 farms in Ohio, 60 in Wisconsin

and 100 in Indiana, from 1912 to 1917 inclusive.

Ohio . . .

Wisconsin .

Indiana . .

I9I2
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per acre being scarcely more than one half of the averages of 1912, 1914
and 1915, the quantity sold being less than one-half of the year of next low-

est production and less than one-fifth of that of the year of highest produc-
tion. The price was slightly lower than in 1912, 18 % lower than in 1914
and 16 % lower than in 1915. The apple crop was nearer a failure than anj'

other year, the quantity sold being 17 % of that of the next poorest year
and only 3 % of that of the best year. The price was from 5 to 30 % lowei

than in other years. The price of wool was 20 % lower than any other 3^ear.

Very low labour incomes are shown for the Wisconsin area in 1914 and

1915, which reflect the prices of dairy products and hogs for those years.

In 1914, the prices received for dairy products were lower than any other

year. They were slightly higher in 1915 but almost entirely overcome by
the lower price of hogs.

The low labour income in the Indiana area in 1914 reflects the low maize

jdeld, which was 10 bushels less per acre than in 1913 and 4 bushels less

than in 1915, Hogs were lower in 1915 than any other year, but the crop
sales were $ 278 more per farm than in 1914, oat sales were 30 % more than
in 1914 and wheat sales almost double.

All the areas show higher labour incomes in I9i6than in the earlier

years, and the Ohio and Wisconsin areas still higher in 1917, owing to com-
binations of higher price levels and increased production. In Indiana the

labour income in 1917 scarceh'^ exceeded that of 1916 due to a severe hail

storm which swept diagonally across the area studied. If only the records

of farms outside the strip affected were considered, the income for 70
would have shown as much increase over 1916 as in the other areas. The
difference in actual value of the labour incomes for the years before the war
and during the war is less than indicated, because the dollar had less purcha-

sing value during the war than before.

Variations in percentage return on investment over a period
OF years. — The percentage return on the investment after deducting the

farmer's labour from the farm income is shown in Table II.

Table II. — Percentage return on investment on 25 farms in Ohio,

60 in Wisconsin and 100 in Indiana from 1912 to 1917 inclusive.

Ohio . .

Wisconsin

Indiana .

I9I2
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Table III. — Receipts and expenses on 25 farms in Ohio, 60 in Wisconsin

and 100 in Indiana, during the ivar as percentages of those before the war.
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In the Ohio area, with an increase of only 2 % in the amount of labour,
the crop area was increased 9 % and the amount of live stock 15 %. In the

Wisconsin area with an increase of 4 % in the amoimt of labour, the crop
acreage «vas maintained and the number of cows was increasedby 13% . In the

Indiana area with no increase in the amount of labour the maize acreage
was increased 15 % and the number of hogs sold increased 5 %. It is

readily seen that the farmers in each area, as a whole, increased the volume
of their business. There were all sorts of variations on individual farms ;

some show much greater increase than is indicated and some less.

The response came along the line of the prevailing type which is the

best for the locality or the farmers. In the Ohio area where most of the

crops are marketed through live stock, about one-half of the livestock

increase was in cattle, which is the major enterprise of the area. In the Wis-
consin area, a dairy section, the increase was in the number of cows. In

Indiana, an area in the corn belt, where most of the maize is fed to hogs,
there was no increase in the crop acreage, but the cropping became more
intensive by decreasing the acreage in small grains and in hay, and increasing
the maize acreage.

Annual output per man. — During the five-year period in the

Ohio area, the quantities of the several farm products that these farmers

put on the market annually per man has been worked out. These data are

of special interest also, because this area is generally regarded as of much less

importance agriculturally than either of the other areas ; yet this region in-

cludes a considerable proportion of the rural population and of the farm land

in the United States, and in addition to what it produces for home consump-
tion it makes a very appreciable contribution to the food and clothing

supply of the nation. These data are summarised in Table V.

Ta^ble V. — Annual output per man on 25 farms over a period

of five years, 1912-1916, in Washington Country, Ohio.

stems Quantities

Grain

Roughage.
Potatoes ....
Apples

Eggs
Wool
Butter .

Cattle (live weight)

Hogs (id.)

Sheep (id.)

Poultry (id.)

Equivalent of cattle, hogs, sheep and poultry in dressed

meat. . •

2 822 pounds
6 042 »

3 bushels

15 barrels

486 dozen

247 pounds
124 »

I 850 »

1 089 »

600 »

196 »

2 293 »

Variations in labour incomes of indtv^idual farmers. — Having
shown the averages of farmers' labour incomes in the different areas, it is
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j'ery opportune to show also the annual variations on each farm, so as

bring out how far individual circumstances, closely connected with the

^rmer himself, affect the economic results of the work each year. In a

jinal Table, 8 farmers in the Ohio area are placed for 6 successive years in

he order which each occupied for labour income. On examining this Ta-

»le, it is seen that the first 3 farmers showed great uniformity in standing
or the 6 years in question. For each of these 3 farmers, the placing in rank

very close. On the other hand, for the rest of the farmers, there were
reater variations of which it is important to investigate the causes. Thus
armer No. 4 descended from ist rank which he occupied in 1914 to 8th in

912 : farmer No. 5 who occupied ist rank in 1915 fell to i8th in 1917 ;

armer No. 6 from 3rd rank in 1912 and 1914 to iSth in 1917 ; farmer No. 7
Dse from 17th rank in 1914 to ist in 1916, and farmer No. 8 who was only

5th in 1912, passed to 8th in 1913.

In, 1912 farmer No. 4, on account of sickness in the family, had to re-

XLce his crop acreage by 12 %. In 1914 he was first in relative standing,
laving increased his poultry flock and gained on colts he bought and af-

erwards sold. In 1915, he was sixth in relative standing and his income
ms reduced by the loss of a cow and a horse. In 1916, he was fifth, and his

^heat index was lower than in any other year. In 191 2. farmer No. 5 was
th and he ranked lower among his neighbours in wheat yield per acre than
.e usually did. In 1913, he was higher in wheat yield per acre than ordinarily,

}id his hogs fed out exceptionally well. In 1914, he dropped lowest
1 hay yield per acre. In 1916, he went below his ordinary standing in

ield per acre of maize. In 1917 he showed greatest variation, through
ontracting steers for winter feeding on a cent-a-pound advance, while his

.eighbours who fed steers sold at an advance of 2 to 3 cents per pound over
lUrchase price.

Number 6 dropped very low in 1916. He had a high priced team of

rork horses which went blind and he stood lower in rank in yield per acre

f wheat than any other year.
Number 7, an excellent wheat grower, dropped to 13th in 1914 with

is yield per acre of that crop, and he also ranked much lower in yield per
ere of maize than ordinarily. In the latter years, however, he ranked bet-

er, through the higher price of wheat and wool he obtained on account
if the time when he sold.

In 1 91 3, No. 8 improved his position compared with 191 2, by renting
.dditional land and so having a larger crop acreage, and in succeeding
'ears he showed a certain uniformity in results.

These illustrations are sufficient for establishing that there must be
onsiderable vaiiation in the incomes of individual farmers, even although
he incomes of entire groups from year to year may be fairly constant. The
ther 17 fe.rmers in the Ohio group show a similar amount of variation, and
he Wisconsin and Indiana areas tell the same story.

Selecting the best farms in an area from a single year's study.
- In the earlier years of farm management it was held to be difficult to se-

H:t the best farms in an area by observations on the general surroundings.

[34»]
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The following survey work confirms this, and the study of farms for a succes-

sive years shows that even after a single year's study there is considerable

chance for error in selecting the best farmers, as determined by those with

highest average labour incomes over periods of 5 or 6 years. Thus, taking
10 farms out of 100 with highest labour incomes, only 45 % of them will be

amongst the 10 with highest average labour incomes over a five or six year

period. On the other hand, selecting the 50 best farms, for any one year,

there are 76 chances out of 100 that these 50 farms will be among the ones

found best. Hence the importance of using wide groupings of farms when
|

data for only one year are available.

Increasing size of business. — These surveys have emphasised the

principle that an increase in the size of a farm does not always give an in-

crease in the farmer's labour income, and that the ability and personal qua-
Hties of the farmer are the principal factor. Thus the first consideration

for an 80-acre farmer in the corn belt who is making a lower labour income

than his neighbours on farms of equal size, is to make good on his 80, rather

than to get more land.

Single years' studies versus continued studies. — The advanta-

ges of several-year studies do net in any way lessen those of single year

surveys. In a study of the broad economic principles aflfecting an agricul-

tural area or t5'pe of farming, the single year surveys probably have the

greater value in that a larger number of farms can be studied than is prac-
ticable in continued work. There are, however, a iiumber of well-recog-

nised types of farming carried on in different sections of the country, such as
j

the fruit-farming area of Virginia, the trucking districts of Florida, the

citrus fruit districts, the dry-farming districts of the west, where it is

nearly impossible to obtain results for one year that will give a true idea

of conditions prevaiHng over a period of years ; only work carried on over a

number of successive years gives such results. The continued work also

has an added advantage over the one-year study of gi\'ing reliable infor-

mation regarding the trend of agricultural development.

248 - Economy in Stock Feeding.
— Marenghi, E., in AtU della R. Accademia dei Gergo-

fili, Year CLXVI, Nos. 2-3, pp. 86-97. Florence, August 25, 1919.

i) The use of fodders — ecenomicaih^ speaking
— should be based

on obtaining from them the greatest transformation value.

2) Among the various means employed to attain this end, concern-

ing the physico-mechanical preparation of the foods, the use of special con-
j

diments and the method of rationing the stock, the latter is of the greatest :

economic importance.

3) Rationing cannot be determined — case by case —-

according to

absolute rules, on account of the many unknown quantities occurring in

feeding phenomena in general.
The ration factors (dry matter minimum quantity of protein matter

per unit of weight, nutritive ratio, etc.) are only indices of very uncer-

tain practical value as compared with the multiplex circumstances under

which they must be used. ^

[341-a48]
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It appears certain, however, that the most important lactor in this

fuestion is the nutritive vahie, that is, the proportion of digestible protein to

Lrnary substances (fats and non-nitrogenous extract reduced to the same

Ihysiological value). The feeding value R is expressed analytically by the

pllowing formula:—
^ =^^

l>f. 2.44 g + g

['here a, g and e indicate the percentage content of the fodder in digesti-

lle albuminoids, fats and nitrog^/'n-free extract respectively. The quan-

|ty of fats is multiplied by the coefficient 2.44 to reduce it to the same ap-
roximate physiological value as the nitrogen-free extracts, granting that

Itie feeding power of each is in the same proportion (which is about 2.44)

|S the respective heats of combustion.

If the food in the ration is not in the most suitable proportion for the

lind of animal, the age and the work done (rest, work, fattening, milk pro-

ijuction, etc.), the substances which are ingested in excess — in comparison
ith the others — are only partly utilised, according to this hypothesis as

their utilisation, in terms of the law of definite proportions. Mixtures are

3r the essential purpose of preventing these losses or reducing them to

le minimum.
The author observes in this connection that food mixtures, to conform

the economic point of view, should surpass the transformation value

|f
their components ;

that is, we should have :
—

(Ml fg -+- ^^2 5^2) (^^1 + ^2) ^3. where M^ and M^ denote the quan-
Ities of fodder, and v^, Wg. ^.nd v^ the respective transformation values of

|fi,
of M^, and of the mixture (Mj -f M^.
The solution of the problem of mixtures (from the analytical point of

l^w) is very simple. It evidently requires that the desired relation be in-

luded among the relations of the foods to be mixed. The problem may
reduced to the following form :

—
Ri^-

X — a-i

a 2
—

Ri<i

rhere R denotes the food value which the mixture is to have, a and a^ de-

kote the quantities of digestible albuminoids contained in the foods M^
Ind M2 respectively ; z'l

and
i^,

the sum of the fats and nitrogen-free

[xtracts reduced to the same physiological value, also contained in Mj
Ind Mg.

4) With feeding stuffs there arises the economic problem of control

Ind valuation, as with fertilisers, the difference being that, under the

iame of digestible albuminoids, there is a series of many heterogenous ni-

Irogenous substances which are not of the same physiological value. There

Ire also fats and nitrogen-free extracts. Moreover, the market does not

Wovide types of simple foods, namely foods with a basis either of carbo-

piydrates or of fats or of albuminoids, which permit of determining the unit

('alue of each of the useful principles that have to be bought on the market

[248]
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for the purpose of correcting the farm fodders which hi\ve an excessively
wide food vahie.

This difticiilty may be sunuounted by admitting that there exists a

certiun fi.wJ rt'Iiiticn between the vakies of the substances indicated and

that these are rediicible to units ot the Siivie value, called comtnerci:il units

by the use of a fonnula of the t\-pe :
—

where A' = commercial units ; e, c, ^^nd (/ = content of the food in c;ubo-

hydrates, fats and albuminoids respectively ; A'l and /v_,
= unit ViUd of

tlie fats and of the albuminoids respectively \A-itli regard to that of the

carbohydrates considered equal to unity.
The relation between the values of the food principles has been pre-

vioush* determined according to physical and other considerations, and

later on by means of a mathematical process, suggested by E^dierlixg,
based on the appUcation of the ^Method of Least Squares.

The estimation of fats along with that of nitrogen-fiee extract, is

carried out. in the first case, on the basis of the re-^pective physological
\"alue or in other words of the respective caloritic \alues. The mean ratio

which exists between the heat calories is J.44 : i. or. by roimding the fi-

gures slightly, ::.5 : i. For albuminoids, the proportion between them
and the nitrogen-free extract being, in the commonest nonnal rations,

on the average i : 5 or i : 6, this ratio is simply considereii \alid. also for

the respective commercial values.

The method followed b>- Emmerltng is the following : A certain num-
ber (fairh- large) of foods is taken, their composirion and market price

being known. Xow, supposing .v. v and c are used to denote the unit value of

the nitrogen-free extracts, the fats and the albuminoids, and granting
that the market price (/>)

of each of the foods depends on the content of

these principles [e, g, a), the following equations will be oblained :
—

''1
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[.ethod of Least Squares leads only to a system of equations of thus form,
ich is insoluble because indeterminate :

—

x-V[h -^-z^ ]y +[c + z^ ]z = [p + z,' ]

x + [h^ s/' ] y + [c + £2" ]z=[p + £3" ]

lere Sj', z^ , £3', £1", £2", £3", z-^" , z.^" ,
z'"... are relatively small

lantities.

The author quotes as an example the data for the cake class :
—

Kinds of cake

Digestible matter

Albumin-
oids

I

Fats nitrogen-free
extract

Ratio between
content of

albminoids, fats

and nitrogen-free
• extract

seed cake

Hza
"

mdnut
idecorticated cotton ,

Jipe
:c. etc

%

24.64

25-23

23.29

17-95

25-23

%

8.94

7-54

7-15

5-24

7-54

32.27

23-74

18.35

19.03

23-74

I :o.36 :i.3i
I : 0.30 : 0.90
I : 0.30 : 0.78
I : 0.29 : 1.06

I : 0.26 : 0.93

If, on the other ha;ad, the foods themselves do not fulfil the condition

|:
affinity, the system is no longer indeterminate, it is true, but the values

|:
the unknown quantities derived from it are liable to very high probable

jrors, and on that account are not to be accepted as accurate.

The problem may, in the author's opinion, be solved by fixing thepro-

l^rtion on arbitrary criteria, because the results obtained— in practice
—

iry little, with the variation of the proportion itself (within the ordinary
fits of variation, subordinate to the fact that albuminoids are of greater
llue than fats, and fats, in turn, than nitrogen-free extract).

The author, by way of example, supposes that Unseed cake has been
irchased at 40 francs per quintal and that on a check analysis this cake
not up to standard, as shown by the figures below :

Useful principles
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to prefer the proportion 1:2:3 only because it is simpler to use and not]
for other causes.

Proportion adopted for the

calculation

Commercial units

Guaranteed

V

Found

V

Difference

,

or units less

j {U-V = d)

Price of

commercial

unit

(40 : 17 = p)

Compensa-

tion

{dp)
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Feeding stuffs of full value are characterised by a feeding poioer, so

to speak, proportional to their content in digestible carbohydrates, fats

and albuminoids, such as oilcakes, meals, etc.
; in short, all food substances

entirely or almost lacking in fibre.

Fodders of least value have, on the other hand, a feeding power which

pever comes up to the theoretical power, that is, corresponding to the re-

pective content in useful principles, and it is all the lower, the higher the

.bre content is. In this group are straw, hay, etc.

The determination of starch equivalents of various foods is done in a

very simple way by using Keli^ner's experimental data.

The fundamental valencies serving as basis for the calculation are the

following :
—

/
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6) Hence the economic problem of livestock feeding still bristle^

with many difficulties which will be overcome, httle by little, onlj^ by
multiplying the researches so as to be able to trace, among other things,
the yield curves of foods under the most usual conditions.

The actual elements to hand at present are confined to regulating
—

\vithin certain limits, commercial transactions, but they do not help to

solve the very important economic problems of the choice and substitutes

of foods. Trj'ing to use them for such a purpose may lead to very grave
errors

;
but farmers are generally by nature so shrewd and prudent that they

very seldom allow themselves to be influenced b}'^ false doctrinal conceptions.

AGR1CULTUR.AX INDUSTRIES

EfDUSTRIES
DEPENDING
ON PLANT
PRODUCTS

249 -The Use of Artificial Cold to Accelerate the Maturing of Wines.— Mathieu, Louis

(Director of the Oenological Station of Burgundy), in Le Froid, Year VII, Vol. VII, No. 6,

pp. 133-135- Paris, June 1919.

In France the great inroads made in the stocks of old wines by con-

sumption at the front during the war, and, the requirements of the

whole world in fine wines are entailing the consumption of the recent vintages.
Hence the necessity of accelerating the maturation of these wines without

depending entirely on time for the requisite mellowness.

In order to obtain such rapid ageing without resorting to the use of

processes requiring industrial plant, the author recommends the use of

artificial cold, as refrigerating machinery provides at all seasons the action

of cold, wliich brings about the clarification of the wine.

The freezing point of wine, which is between — 6° and — S^C, may be

reached without fear. In case of freezing, which is always partial, the wine

must be allowed to liquefy again completely before racking, otherwise the

wine from the frozen part would be much weaker than the first lot drawn

off, and would have the qualities of watered wine (the separation of the

ice can also be used to give concentration) ,
but the wine would have to be

racked before warming up again, or part of the substances made insoluble

would redissolve. •
.

To the physical action of the cold may also be added the influence of

oxygenation at a low temperature, simply by aeration effected by injecting

air with a pump. This aeration should be done after replacing the com-

pressing plunger of the pump by a rounded tube of red copper bored with

small holes on a horizontal diameter. Small sharp blows are given to the

wine pump when empty, so as to send through, not a current of air, but

small bubbles at the bottom of the cask. A large volume of air would re-

move alcohol and bouquet. What has to be got is a momentary satura-

tion with oxygen of the mass of the wine. A few touches of the pump last-

ing 10-15 seconds are sufficient once or twice daily, as the oxygen in the

interval is fixed by the oxidisable elements. According to the. amouni

of oxidation the wine will stand and the agents causing it, these repeated

operations accentuate the colour, bouquet and flavour more or less quicklj

as regards the quahty of old wines, and experiments have shown that th<

[S48-.?49]
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fineness thus obtained is much greater than at a high temperature, which

justifies the reputation of frozen Burgundies.
If the wine had not finished fermenting and still contained active yeast,

the eft'ects of aeration on ageing would be very slight and might even be

counteracted by a renewal of fermentation. Thus it is advisable with such

wines to complete the fermentation, first re-activating the yeast by keep-

ing in a warm place. l$

After racking on the spot the wines exposed to cold, as stated above,

it may be beneficial in the case of wines destined to be bottled soon, to

II

clarify them in the cellar in order to give them the right limpidity.

;

It will be clear that wines having a tendency to deteriorate (casser)

must not be exposed to cold and especially aeration, because this would be the

^ means of accelerating the consequences of their high degree of oxidisability.

It is interesting for makers to know the variations caused in the volume

of wine by freezing, as these may give rise either to accidents or to losses of

wine which might be attributed wrongly to other causes. The action of cold

on wine causes a regular contraction in volume down to + 50 C,. then con-

centrati&i quickly becomes very slight or even almost inappreciable down
to the point of solidification. As soon as freezing begins a notable increase

in volume is to be observed, which is all the greater as the volume of water

solidified becomes more considerable and as the freezing proceeds.
There is another cause to which the increase in volume may be attributed

viz., the presence of dissolved carbon dioxide in the wine, for example in the

case of new wine.s before being drawn oft' their lees or still in process of fer-

mentation. At the moment of freezing the dissolved gas is Uberated in

the form of bubbles, some of which are shut into the crystals of ice, and

are all the greater the quicker solidification takes place. In one experiment
the author obtained an apparent increase in volume of 14 % in a white wine

still on the lees and slightly frothy at the time of samphng.
The necessary precautions should be taken to avoid loss by leakage

through open bung-holes and cracks or through stoppers, especially with

sparkhng wines .

.

250 - The Part Played by Iron in ths " Casse Bleue" of Wines. — piedallu, a.,

in Comptes rendus de VAcademic des Sciences, Vol. CLXIX, No. 23, pp. 1 108-1109. Paris

Dec. 8 191 9.

The author had occasion to examine some wines that had been carried

in tanks of unprotected sheet iron which is liable to be attacked by wines,

as these are always acid. All the wines showed the same signs of "blue

discolouration
"

(casse bleue), in this case a real synthetic alteration. Clear

at first, they grew turbid on exposure to the air and deposited their colouring
matter on the sides and bottom of the bottles, and at the same timie the

surface became covered with an iridescent film. This shows, as already
observed by Lagatu, that blue discolouration can take place perfectly well

without the help of diastases (without denying the existence of the latter

elsewhere).
The author's observations prove : that all wines travelling, thus dete-

riorate
; that wines so affected get rid of their iron by oxidation (e. g., by

[249-230]
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the addition of oxygenated water) ;
that in order to preserve their market-

able qualities, it is sufficient to place them in presence of a reducing agent,

by simply drawing them off into casks well smoked with brimstone
; and

that it is alwaj'-s better to avoid putting vvines in contact with iron.

251 -Manufacture and Chemical Composition of Concord GrapeJuice. — hartmann,
« B. G. and Tolman, 1,. M., in U. S. Department of Agriculture, Bulletin No. 656, pp.26,

I fig., Washington, May 8, 191 8.

Much work has been done on the chemical composition of American

grapes, but the available information is restricted principally to the acid

and sugar content and is chiefly interesting to viticulturists. Hence the

research reported in the Bulletin here summarised on the subject of the

manufacture of the juice of the
"

Concord
"

grape (a variet)^ of Vitis

Labrusca) and the chemical composition of this commercial product.
The authors give advice regarding the handUng and keeping of the

grapes and describe in detail the different stages of the process of manufac-
I

ture which includes: — Crushing and stemming; heating the crushed

fruit; pressing; steriUsing and bottling the juice for storing; siphoning
the juice; Bottling and pasteurising for sale.

A series of Tables shows the chemical compsition of the juice as pre-

pared and after 4 months storage ; during this period 100 cc. of juice
lose on the average 0.53 gm.of solids ;

0.02 gm. of sugar as invert before

inversion; o.io gm.of sugar as invert after inversion; 0.51 gm. of non-

sugar soUds; 0.13 gm.of total acid as tartaric; 0.24 gtn. of total tartaric

acid free and combined; 0.24 gm. of cream of tartar; 0.12 gm of ash;

13.0 cc. of alkaUnity soluble ash, X/iO acid
; 0.04 gm. of tannin and co-

ouring matter. There is then a substantial decrease in solids during

^storage ; about half is due to the precipitation of cream of tartar and
alkaline tartrates and the other half to the precipitation of pectin bodies

and gums. There is a definite decrease in non-sugar solids, total acids

and total tartaric acid
;
on the other hand the sugar content is not ma-

terially altered.

Another series of tables gives detailed analyses of 104 examples of com^

mercial juice from 6 different factories. They indicate that a well manu-
factured

"
Concord

"
grape juice contains less than 0.4 % of alcohol (it

exceeds this percentage only when the pressing took too long) ;
it contains

no sucrose; the polari-ation of the inverted solution at 87.7° C is lae-

vorotatory ;
it contains about 0.5 gm. of free malic acid per 100 cc. ; it

contains free tartaric acid and from 0.36 gm. to 0.79 gm* average 0.54

gm. of cream of tartar per 100 cc.

252 - The Maple Sugar Industry in the Province of Quebec, Canada (i).
— vaillancourtI

C, in The Agricultural Gazette of Canada, Vol. 6, No. 11 pp. 959-960. Ottawa.Nov.ligig.l

The maple sugar industry has increased threefold during the last three!

years in the Province of Quebec. This is certainly due in part to increased!

(i) The following articles have l>een published on the sugar maple in this Review: — Jal

nuary 1915, No. 46, Gallois, m., Notes on the sugar maple. ; February, 1915, No. 194, SomerT

viLLE, W., North American Sylviculture ; April, 1 91 6, No. 390, Shedd, O. M., Variations in
the\

[1593]
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price of beet and cane sugars, but also largely to the sugar-making schools

established by the Depaitment of Agriculture in different parts of the pro-

vince, and to the demonstrations given by special instructors in production
centres. The three schools are at I^a Minerve (lyabelle county), Beauce-

ville (Beauce county) and St. lyouise (ly'Islet county). Modern methods

of sugar and syrup making are taught in these schools. The courses last

10 to 15 days, and the Department pays the board of the students while

they are in attendance at the sugar school.

A summary of the work done at these schools in 1919 is given
below.

At La Minerve, 371 gallons of syrup were manufactured; the

number of maples tapped was 3500 during the sugar season (March 24 to

April 27).

At Beauceville, 14 230 gallons of sap were collected from 3500 maples
and 3565 pounds of sugar manufactured (March 19 to April 24). There were

328 visitors and 27 pupils.

At St. Ivouise, 26 194 gallons of sap were collected from 5000 maples

tapped (March 25 to April 27), and 210 pounds of sugar were made, 537

gallons of syrup and 100 pounds of "taffy" (tire). This school was visited

by 458 persons ; 28 pupils took the course.

Five instructors gave 94 demonstrations in 18 counties throughout
the province, with model apparatus for preparing sugar and syrup during
the demonstration. The results of these demonstrations have been most

effective, and it is said that about 75 % of the sugar manufactured in 1919
was of first quality.

In 1919, the total crop of sugar was less than in 1918. It would pro-

bably amount to 30 million pounds of sugar which, if valued at only 25 cents

a pound, makes a total of 7500000 dollars. The crop of 11911 was only
about 10 million pounds of maple sugar, which shows the great progress
made by the industry during the last 10 years.

253 - An Analytical Study of Spanish Olive Oil. — Fernandez, o. and bustamante,

p., in Revista de la Real Academia de Ciencias exactas y fisicas y naturales de Madrid,
Vol. XVII, No. 7-9, pp. 281-286. Madrid, 1919.

The 33 samples of pure olive oil analysed by the authors at the
" Instituto Nacional de Higiene de Alfonso XIII" were of the 1917 and
191 8 crops, mostly from the province of Seville. The results obtained are

summed up in the following table, which also gives, for purposes of compa-
rison, the constants for Californian and Italian olive oil :

—•

mineral composition of the leaf and stem sap in American wild vines and sugar maple. ; Septem-
ber 1916, lyEWis T. G., The forest species of Canada. ; September 1917, No. 792, Savoie, P. V.„
The Maple Sw^ar and Syrup Industry Schools of Quebec Province in Canada.

9*
[252-25S]
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Comparative table of the constants of olive oil from California, Italy,
and Spain.

I maximum
Califomiau oil

|
minimmn .

( average. .

i maximimi
minimum .

average . .

maximum
minimum .

average . .

Italian oil 7
Spanish oil .

Specific

gravity

Refractive

index
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be obtained by using the nuts of this species as well as those of A . moluc-

cana. The increased production of these oils is important in view of the

fact that a similar oil to I^umbang banucalag oil, Chinese wood oil, is highly-

appreciated in the United States by paint manufacturers. The fruits of

both species of Aleurites mature and drop from the trees in June and July
and the best time for gathering them is J uly-August. According to infor-

Itnation obtained from the Chinese merchants the gathering of lumbang
luts could be much extended in Mindanao, more especially in the Davao
Sulf district, where these nuts are known by the name "

biao
"
and where

arge quantities are not collected. Hitherto there has been hesitation in

Dlacing capital in the lumbang oil industry because it was feared that

nsufficient nuts could be obtained to supply it regularly. But now,

ilthough the number of lumbang trees in the Philippines is not defin-

tely known, it is certain that the production of nuts is abundant and
uite sufficient to assure a profitable business to the oil industry.

The author deals with Aleurites moluccana and A. trisperma, their

lUts and the oils obtained from them. He draws the following conclusion :

— The lumbang oil industry, if properly developed, will be a profitable
msiness.

It is much less desirable to purchase the kernels than the nuts from
srhich to obtain the kernels, because oil from the kernels bought in the

aarket is almost always of inferior quality to that obtained from freshly

xtracted kernels. No change took place in the oil content of whole
ncracked nuts of lumbang bato stored for more than a year ;

but the

ontent and quality of oil in Lumbang banucalag nuts are considerably
duced when they are stored for a similar time : the shell is insufficient

3 protect the oil in the kernel from oxidisation by the air and the kernels

eteriorate very rapidly.
After expression, both kinds of oil can be kept satisfactorily in proper

Dntainers. It is therefore best, in the industrial season during which lum-

ang oil is expressed, to commence by using the nuts of A . trisperma and
3a store the nuts oi A . moluccana to be dealt with when the former have
een finished.

55
- The Effect of Alkali Treatment on Cocoa. — Bloomberg, E., in U. S. Department
of Agriculture, Bulletin Xo. 666, pp. 20. Washington, May 9, 1918.

In the process of the manufacture of cocoa, the cocoa beans are roas-

;d, the shells removed, the nibs crushed and the resultant product pressed
) as to remove part of the cocoa butter. The pressed cake, ground and

Ifted, forms the cocoa of commerce. The removal of a part of the fat makes
lie colour of the cocoa much lighter. The manufacturers have tried, by
arious processes, to darken the colour of the cocoa so that it would more

osely resemble chocolate. The commonest methods include the addition
f alkalis or alkaline carbonates, ammonium carbonate or carbonate
I magnesium. They are called "Dutch processes" from their place of

'igin. Under "
alkaH treatment

"
the author includes all such processes.

The investigations recorded in the present bulletin were under-

[254-255]
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taken primarily with a view to ascertaining whether the alkah treatment

rendered the cocoa more soluble, and what changes it caused. With this

purpose in view the author made analyses of alkaU treated and untreated

cocoas and he determined the total ash, water-soluble and water-insoluble

ash, and their alkalinity, and protein.
The results of the analyses show that the principal effect of the alkali

treatment appears to be the increase in the colour of the aqueous solution.

Treatment by alkaH causes a decrease in the ash-free soluble matter and
a slight increase in the amount of water-soluble protein ;

this is, however,
more then compensated for by a decrease in the solubility of non-nitrogenous
substances which are normally soluble in water. A portion of the water-

soluble protein of the cocoa treated with alkali appears to differ from the

water-soluble protein in the untreated cocoa, since it is rendered insoluble

when the water solution is made acid with i% sulphuric acid. This differ-

ence between alkaU treated and untreated cocoa may serve for detecting
the alkaH treatment.

C0NCI.USIONS. — An alkali treated cocoa may be recognised:
— By

the high colour of the water solution
; by the presence of a water-soluble

protein precipitable in i % sulphuric acid
; by the increase in the ash

and alkaUnity ratios. The assertion that alkali treatment increases

the amount of cocoa soluble in water is absolutely without foundation.

256 - Industrial uses for Cacao Shells. — See No. 217 in this Review.

257 - A Study of Fibre from A^2i.ve Ca.nta/a from the Industrial Point of View.-
See No. 203 iu this Review.

258 - Mjat from Madagascar (i).
— Minlkere des Colonies, Bulletin deVAgence Generale de:.

Colonies (formerly Bnlletin de V Office Colonial), Year XII, No. 142, pp. 601-602. Paris

Oct., iqig.

The cattle in Madagascar are generally estimated at 8000 head, loca

consumption amounts to 270 000 head at most ; during the 4 year

1914-1917 the five factories then working, delivered to the food departmen
16 737 tons of frozen meat and 10 364 tons of preserved meat, representin

a total of 215 2^4 out' of the cattle existing on farms in the colony. Thi

came to only 43 044 head per year, which figure, added to that of the locj

consumption, gives 313 000 animals, a quantity much below that which tl

Madagascan herds can yield annually.
Four of the factories are situated near the sea :

~ Boanamary (Majunga

Tamatave, Antongombata, and Montagne d'Ambre, to the south of Dieg
Suarez Bay ; one is situated at Tananarive itself ; a sixth, which began
work in I918 at Antsirabe in the Vahinankaratra on the plateaux, makes e

clusively preserved pork. Diego and Tananarive make only preserved pi

ducts, and Majunga makes preserved and frozen meat.

The production, which in 1914 came to 440 tons of frozen m<

and 815 tons of preserved meat, had risen to 16 737 tons of frozen
ai|

10 364 tons of preserved meat by 1917.

(i) See i?.,fan., 1019, p. i, and March, 1919, No, 274. [Ed).

[255-S58]
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f
' These factories are supplied only from the herds in the north and centre.

IThe south of the island, although very well off in cattle, has not yet any
outlets for its production, and it appears certain that one or more factories

|-could thrive there.

259
- Experiments in Preserving Eggs in Italy.

— passerini, m., in BoUetUm deila Societd,

ilaliana per lo studio delValimentazione. Vol. I, No. 1-3, pp. 23-30. Florence, 1919.

From the results of a series of experiments conducted in 1918 at the

Scandicci Agronomic Institute (Florence), the author concludes that :
—

i) Eggs may be preserved dry for over 7 months, provided they have

been taken very fresh, carefully washed, have had their shells lightly rub-

bed with fat (lard) containing I % of saHcyHc acid, and have been kept
in a cool dry place. The loss in weight, due mostly to the evaporation of

moisture through the shell, amounted to only 5 % in 231 days.

2) By wrapping each egg thus greased in oiled paper, the loss in weight

may be reduced to less than 3 % in 231 days. In both these cases the

eggs keep their taste and smell almost unaltered and the albumen remains

liquid in the same way as eggs preserved in lime water.

3) Inmiersion in lime water gave excellent results ; with perfectly

fresh eggs, carefully washed, and sufficiently pure lime, like that from sta-

tuary marble, this method is good for keeping eggs, in a cool place, for

14 months. The slight taste of lye which eggs preserved in ordinary Hme
water take on in the course of time probably depends, not on the penetra-

tion of small quantities of lime into the interior of the egg, but on impuri-
ties in the lime, especially alkaline hydrates, as this taste is not found

in eggs preserved in sufficiently pure lime water. Some writers think

that the liquefaction of the albumen is due to the passage of small quanti-

ties of calcium hydrate into the interior of the egg, but the author's experi-

ments show that, even with dry preserving, this occurs. Hence it pro-

bably depends on a molecular change in the albumen in time and perhaps
also on the beginning of hydrolysis of the albumen concerned.

Partial sterilisation at 60° C, before immersion in lime water did not

give good results.

5) Dry-preserving of eggs previously heated to Co^C and., placed in

closed vessels gave disastrous results, whether these eggs were or were not

coated with fat or gelatin. The same result followed when the eggs were

exposed to ether vapour. Probably better results would have been ob-

tained by placing the eggs in containers sterilised by heat, but in order to

keep the contents from further taint, difficulties would have been encoun-

tered which were too rmsurmountable in practice.

260 -The Prevention of Breakage of Eggs when Shipped in Car Lots. — Pennington, e..

Macleer, H. A., Greenlee A. D., assisted by Dailey, F. X. and Albin, H. C, in

U. S. Department of Agriculture Bulletin No. 664, 31 pp. 8 PI. 12 Figs. Washington,

April, 25 1918.

These investigations were carried out during two seasons on the car

lots of eggs sent from different parts of Texas and Minnesota in the eastern

States over an average haul of 1200 miles, in order to determine the causes

of damage to the eggs during transport.

[«58-S60]
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When the following conditions were realised: — i) eggs sent in car

loads packed in good, well-made, standard cases with new fillers and

flats, with properly placed and suitable cushions at top and bottom
;

2) cases tightly stowed and efficiently braced
; 3) cars handled in accordance

with good railroad practice, especial^ when switching ; the total damage
referable to transit was less than 2 %.

The size of the egg influences its safety in transit. Eggs which were

longer than the cells of the fillers showed 3.71 % damages. The eggs
with lightl}^ cracked or dented shells, but with membrane unbroken showed
a transit damage of 2.88 % as compared with 1.77 % for eggs with sound

shells. Applied to case lots of broken eggs, the increased liability to damage
is noteworthy.

Egg cases must be standard, symmetrically made with 5 or preferably
6 cement coated nails at each corner of the sides and bottom and at the cen-

tre partition. While Cottonwood, gum, and tupelo cases vary but little

in strength, but the cottonwood has, on the whole, the greatest number of

advantages.
Medium fillers or heavier ones should be used. It is absolutely ^ a

necessary that the filler be perfectly new. Suitable cushions of excelsior, . i
Sf

with a flat, should be placed on the, top and bottom of the case. The quar- tl

ter filler is strong enough and it forms an e^•en cushion. Corrugated board

on the top of the case affords practically the same protection as the excelsior fl

cushion, provided it takes up the slack.

More damage occurs in the top layer of eggs than in the deeper layers

of the case, and more in the ends than toward the centre.

When cars are buffed with straw at the bunkers there is a slight but G;

clear rise in damage as the cases near the centre of the car. There is also A

a progressively increasing breakage in the rows as they progress from the

middle line to the side of the car.

The location of layers is apparently immaterial. The load of eggs must
be a solid unit in the car, fitting without play. This is the most impor-
tant factor in avoiding damage in transit.

The amount of damage in properly loaded cars buffed with straw is

slightly less than in the same cars buffed with wood. When the straw buffing
is placed at the bunkers and extends from the top of the load to the floor

of the car, at least 50 % of the refrigeration is lost. Braces nailed to the

car seldom arrive in place. They cause nmch damage. Self-bracing of

the load by means of suitable strips placed below the cases is most satisfac-

tory. Cars having steel underframes show a slightly greater amount of

damage than those with wooden underframes.

The shocks incident to ordinary freight train handling while running,
seldom cause damage in well-stowed cars. The shocks incident to switch-

ing are sometimes destructive. More care should be exercised in switch-

ing cars containing eggs. While the haul in wagons or trucks between the

railroad terminus and the warehouse or store may be responsible for some

damaged eggs, the breakage is ordinarily not more than i cracked egg per
case.

[SCO]
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261 - The Control of Trogocarpus ballesterrii a Hymenopteron Injurious to

the Pistachio Tree, in Sicily, Italy (i).
— R. Stazione sperimentaU di AgrumicoUura e

Fruiticoltura, Acireale, Bollcttino 37, pp. 9-10. Acireale, 191 9.

In view of the Decree dated September 28 1919 by which Trogocarpus
ballestreru (syn. Megastigmiis baUestrerii), commonly known in the country
as the Pistachio Worm, is entered amongst the parasites whose compul-
sory destruction may be ordered (2), and considering the damage caused by
this chalcid fly to the yield of the pistachio [Pistachia vera) and the econo-
mic importance of this plant in districts where the crop is most extensively
cultivated, the Minister of Agriculture issued the following Decree, dated
October, 7 1919.

Art. I.— Combative measures against T. ballestreru are made compul-
sory in the communes of Caccamo, Ventimiglia, Petraha Sottana and
Gangi, in the Province of Palermo; Vita, in the Province oi Trapani;
Alessandria della Rocca, Burgio, Canicatti, Casteltermini, Caltabellotta,
Cattolica Eraclea, Favara, Licata, Lucca Sicula, Montevago, Raffadali,
Ravanusa, S. Angelo Muscaro, S. Biagio Platani, S. Giovanni Gemini,
S. Stefano Ouisquina, Sciacca and Camarata, in the Provmce of Girgenti ;

Butera, Mazzarino, Pietraperzia and Riesi, in the Province of Caltanisetta ;

Bronte, in the Province of Catania, and Rosohni in the Province of

Syracuse.
Art. 2. — In the above mentioned communes, proprietors or exploit-

ing parties of pistachio plantations are obliged to destroy in spring all the
female flowers of turpentine trees {Pistachia Terebinthus) in their planta
tions or near-by, within a radius of one kilometre.

Art. 3,
—

Proprietors of turpentine plants situated near pistachio
'plantations must allow the destruction of the female flowers of this plant
by proprietors or exploitmg parties of pistachio plantations, without the

right to any indemnity or compensation.
Alt. 4.

— The burning of pistachio fruits attacked by the insect in

question is compulsory, both in the case of fruits which fall before harvest-

ing and those which are included in the harvest.

.

Art. 5.
— Those failing to conform to this Order, will be liable to a fine

of 200 lire per hectare of pistachio plantation owned or worked by them, ex-

(i) See R., July, 191 8, No. 831. [Ed.)

(2) See R., Oct.-Dec, 1919, No. 1260. [Ed.)

LEGISLATIVE
AND ADMINIS-

TRATIVE
MEASURES FOR
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PROTECTION
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cept for the provisions of Art. 22 of the law of June 26, 1913, No. 888, which
defines the steps to be taken in order to foresee and combat plant diseases,

approved by the Decree of the Lieutenant Governor of the Kingdom on
March, 12 191 6, No. 723 (i).

Art. 6. — The Prefects of the provinces concerned are charged with

enforcing the present decree, through the district observatories of phytopa-
thology, the mayors and the royal carabineers.

The present decree will be piiblished in the leaflet of legal notices for

the provinces concerned and on the notice boards of the communial town
halls indicated in Art. i.

DISEASEvS NOT DUE
TO PARASITES OR UNKNOWN ORIGIN.

262 - Investigations on the " Mosaic ,, Disease of the Potato in the United States.—
SCHULTZ, E. S., FoLSOM, D. HiLDEERANDT F. M. and Hawkins I,. A., in Journal of

Ai^ticuUural Research, vol. XVII, No. 6, p. 247-274, 8 pi. Washington, D.C. Sept. 15,1919,

The poato
"
mosaic

"
although more common and, apparently, parti-

cularly destructive in certain sections of the United States, is neverthe-

less widely distributed in the rest of North America.

The disease has a decidedly detrimental effect on the yield. The
characteristic symptoms of the disease are noticeable on the aerial parts
of the plant, especially on the foliage. These symptoms may be modified

or obscured by differences in environment or variety. Tubers of diseased

plants trasmit the disease. Grafting a healthy scion upon a diseased stock,

or of a diseased scion upon a healthy stock, may result in the development
of the disease in the healthy part.

"
Mosaic

"
may be transmitted by transferring juice from a diseased

plant to a healthy plant. The disease can also be transmitted bythe agency
of aphids.

"
Mo-aic

"
ajjparently tends to increase the sugar content of the leaves

and to reduce their starch content,
"

Hill selection
"

has not proved
successful for maintaning healthy stock when practiced in fields in which
there was a considerable number of plants attacked by

"
mosaic ". On

^

the other hand, pulUng up the infected plants before the aphids became
numerous was an effective method for checking the spread of the disease.

DISEASES DUE TO FUNGI,
BACTERIA AND OTHER EOWER PLANTS.

GENERAL 263 - Investigations on the " Crown Rust "
of Oats {Puccinia coronata), ii

Iowa, United States. — Melhus, I. E. and Durrell, I,. W., in a -^rt cultural Experimeu

Station, Iowa State College of Agriculture and Mechanic Arts, Botany and Plant Patholog,

Section, Research Bulletin No. 49, pp. 115-144, 6 fig. Ames, Iowa, 1919.

In certain years Puccinia coronata Corda, restricts the production Oi

oats in Iowa in a marked manner. It is noticed that this rust showl

(i) See: Int. Inst, of Agric. Annuaire international de legislation agricole, 6thye£|

(1916), pp. 880-881. Rome, 1917. {Ed.)



i BACTERIA AND OTHER LOWER PLANTS — GENERAL 267
S

^

itself epidemic one year while in the following year the disease is reduced

fto very small limits. Up to the present time the various factors which in-

fluence the growth, development and epidemiology of this rust had
not been definitely studied.

From research carried out by the authors during 3 years it has been

proved, firstly, that the minimum temperature for the germination of the

uredospores of P. coronata is 1° C, the optimum temperature 17-22^ C.

and the maximum temperature 350 C. The optimum temperature for

growth of the germ tube is 20° C. The germination of the uredospores pro-
duced in the greenhouse is variable. In some experiments less than 5 %
of them germinated ;

in others a germination percentage of 90 % was ob-

tained. The average of the percentages for all the experiments at the op-
timum temperature was 21.9 %.

It is essential for the uredospores of P. coronata to be in direct contact

with water in order to germinate. A saturated atmosphere does not fur-

nish sufiicient moisture for germination. Uredospores floating on a film

of water germinate better than those immersed in water and for this reason

heavier infection may be obtained when the uredospores are blown on to

moistened plants than when they are appUed in suspension in water.

Ordinary tap water used in the experiments carried out by the authors
was found to be noticeably toxic to the germination of the uredospores.
Vaseline and paraffin oil in contact with water act as stimulants to the ger-
mination of uredospores. Vaseline increased the percentage of germination
^y 23 % over the controls, while parafiin increased it by 70 %, under the

conditions of the experiment. The environment in which the uredospores
of P. coronata are produced, influences their germination to a certain degree.

Uredospores borne on heavily infested seedlings do not germinate so well

as those borne on plants approaching maturity. A still, humid atmosphere
favours rapid maturation of the uredospores. Uredospores detached
from the host plant and kept in a dry capsule at a temperature of from

130 to 20° C. showed increased germination after 6 or 7 days. The biolo-

gic form of
"
crown rust

"
which fives on oats, has as alternative hosts, Rham-

nus cathartiens and R. lanceolaia' which is one of the most widely distribu-

ted native species. R. frangula, R. caroliniana and R. alnifolia, according
to the data collected, do not serve as hosts in the intermediate stage

(aecidium) of the biologic form of
"
crown rust

"
which is found on

oats.

R. lanceolata grows generally in the southern half of Iowa and in many
localities the bushes are within a short distance of the oat fields.

R. cathaftica is commonly used as an ornamental shrub on lawns and
in public gardens. It bears annually the aecidium of crown rust and

may well constitute one of the means of annually renewing infection.

There are in Iowa two native species of Rhamnus [R. lanceolata and
R. alnifolia) and two introduced species [R. cathartica and R. frangula).

In the United States there are at least 10 native species of Rhamnus.

However, it is only in a few cases that their relationship to crown rust of

oats has yet been estabHshed.
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264 - Observations on the Perithecial Form of the
" Oak Oidiiim "

in Italy (i). —
PeGlion, v., in Rcndiconli dclle scdute ddla Kcale Accademia dci Liiicel,C\asse diScicnzs

fisiche, matematiche e natiirali, Vol. XXVIII, Nos. 5-8, pp. 197-198. Rome, 1919,

On October, 1919, the author observed the presence of numerous very
small perithecia on the leaves of a pedunculate oak grown from seed,

on wliich, as is usual, a strong growth of oidiuni was evident. The peri-

thecia were scattered over the mycelial spots existing on the two faces

of the blade, but especially on the upper one.

Investigations carried out immediately, near Bologna led to the disco-

very of a very great number of these fructifications on pedunculate and hairy
oak leaves gathered in different localities.

[

According to the author, the ascophorous form observed by him seems
I

to correspond to Microsphaera quercina (Schw.) Burr.

DISEASES

OF VARIOUS
CROPS

265 -The Ascomycete Excascus purpurescens and the Deuteromycete Septo-
r/a rhoi'na causing "Leprosy' (or "Reddening* ) and "Smallpox

'

respectively

of Sumac (Rhus Coriaria): Diseas3S New to Italy.
—

i) Traverso, g. b., in

Le Stazioni spnmentali a':,rarie ttalianc. Vol. 1^11, No. 5-6, pp. 213-226, 2 pi. : 2) I,o

Priore, G. and ScalIa, G., ibid., pp. 227-237. Modena, 1919.

I. — In the month of May, 1915, the " Cattedra ambulante d'Agricol-
tura

"
of Girgenti (Sicily) notified the Royal Station of Plant Pathology at

Rome, by sending some small branches of sumac {Rhus Coriaria) which

were diseased, the presence of a mycosis attacking the anacardiacions family
of plants in that province. Examination of material sent later and

researches made on the spot by Prof. Travkrso in the following month of

June, enabled the disease to be identified and recognised as new to Italy,

although this appears not likely to assume great importance from the

practical point of view.

The disease, named
"
leprosy

"
of the sumac by the author, has been

found limited to the Campofranco territory (Commune of Castrofilippo)

along the road from Castrofilippo to Naro. The diagnosis of the disease is

the following : progressive withering and early drying up of the young bran-

ches, but particularly a brownish red colour of the leaves, which finally

take on a purj)le colour with violet shades.

This coloration, which appears first as spots scattered more or less

irregularly, sometimes spreads very rapidly to all the leaflets of a leaf;

sometimes it affects only a small number of them and not unfrequently it

keeps to only a portion of the leaflet, mostly round the base. In the lat-

ter case the appearance of the leaflets is very characteristic, as the violet-

red portion is clearly separated, without appreciable shading off, from the

healthy green part, with an extremely marked contrast.

(i) See. R., Nov., 1910, pp. 181-182 ; R., Dec, 1910, pp. 357404, 410; R., March, 1911,

No. 998 ; J?., April 1912, No. 1298 ; i?., June, 1911, Nos. 1892-1893 ; i?., March, Nos. 576-577.!

R., April, i9i2,No. 742 ; i?.. May, ioi2,No. 852 ; R., June, i9i2,No. 973 ; R.,Dec., i9i3,Na;

1.395; R; Jan., 1914, No. 75 ; R., Dec, 1914, No. 1184, R. May, 19x6, No. 583 ; R., May
No. 494; R., 1917, July, 1917, No. 682. {Ed.)

[S64-%65]
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No particular deformation of the leaves is noticeable, except some-

itnes some slight swelling between the ribs ; also the diseased leaves are more

fleshy and thicker than the healthy ones. It often happens that sumac leaves,

hrough purely phj^siological causes, take on a reddish colour which might
DC mistaken at first sight for the disease in question ;

but in this case the red

olouT is lighter and such as anyone familiar with the sumac could easily

istinguish from the other phenomenon ;
and again, this coloration affects

jreferably the oldest leaves, and it is not accompanied by any thickening

)f the leaves.

The young branches affected with leprosy gradually turn brown and

iry up, without the plant apparently sufl'ering outwardly, so that the re-

ulting damage amounts to no more than a more or less marked lowering

)f the yield.

Microscopic examination of the diseased leaves, in comparison with

lealthy leaves, immediately reveals a quite characteristic structural de-

brmation which serves as a diagnosis of the disease even when the parasite

hat is the direct immediate cause is not in evidence ; namely, greater com-

jactness of the spongy mesophyll in the diseased leaves and, more striking,

adial lengthening of the epidermal cells.

From investigations carried out, on sections of affected leaves, the

uthor has concluded that the disease in question is caused, by Exoascus

mrpiirascens (Robins) Sacc, a species observed hitherto only on Rh.

opallina m the United States and less authentically on Rh. pyroides in

»outh Africa. The fact of the discovery of this parasite in Sicily on Rh.

oriaria is of remarkable importance, both as regards the novelty of the

est and because tliis is the first time the fungus has ben reported not

rerely
in Italy, but in Europe.

Should the leprosy eventually spread, the author believs that spraying
dth Bordeaiix mixture adding molasses or some other substance to

iiake the solution adhere better to the young leaves of the plant, will be

ffective.

Since his inspection at Girgenti, the author has observed in several

i these sumac plantations another fungoid disease, more widespread
han the preceding one but, like it, not constituting a danger, in

ts present state, to sumac crops. As an effect of this disease, which is

Iso new to Italy, and winch the author proposes to call
" vaiolo

"
(small-

•ox) of the sumac, the diseased leaves turn slightly yellow and become
overed with small spots of slightly variable appearance, according to the

egree of development of the parasite causing them. Small brown-red

oints are first seen scattered in variable numbers between the secondary
ibs of the ler.flets. These points next enlarge, always keeping a more or

ess circular outline, and generally remain isolated. At the same time the cen-

ral part of each spot becomes of a whitish colour, due to the tissues dying;
hus there result small white spots surrounded by a relatively large brown-
3d marginal ring. I,astly there appear, in the form of small black points
1 the middle of the spots, the fructifications (pycnidia) of a fungus which

Ue author, by means of microscopic and. taxonomic examination, identifies

i

L!J«5J
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as Scptoria rhoina (Berk and Curt). Sacc, a deuteromycete which hitherto

has been found only in the United States and always on Rh. Cotinus.

II. — Under the same
"
leaf reddening

"
of the sumac Professors

IvO Priore and Scalia describe the disease that Traverso described as
"
leprosy ". »

lyO Priore states that he vStudied this disease in 1907 in the west of

Sicily ; Scalia later observed it on the Ionian coast but, neither of these

authors had published their observations.

According to IvO Priore and Scalia the disease becomes evident be-

tween May and June on the youngest twigs ;
when once it begins to spread

it attacks the older branches. The infection mostly affects the terminal

leaflets and the corresponding part of the rachis, and appears as a peculiar

redness which follows the appearance of black spots on the under side,

generally starting from the midrib and covering a large part of the

leaflet. The blackening and then the shrinking of the common racliis

causes the upper part of the leaf to fall off, and perhaps later the lower

part. When the infection is early enough to involve all the buds, the

growth of the plant suffers a sharp set back. Then two distinct phases

may show up :
—

a) the plant withers and its aerial parts die ;
the under-

ground parts seldom die, and then only partially ; h) the plant replaces

the dead shoots with new ones and manages to repair part of its losses, if

the infection does not spread to other buds. Cases of reinfection are not

few in rainy years and on cool ground ; they may be found two or three.

times from the middle of May up to the end of June, and cease only
when the hot weather of July comes. The spots on the common rachis

may lengthen and leave a part of the rachis intact, in correspondence
with which the leaflets remain on after the fall of the opposite ones.

Often however, as the spots gain the other side of the rachis, the upper

portion of the latter shrinks and falls, with the corresponding leaflets.

Infection is completed, if its course is rapid, in lo to 15 days. In its

first stage it is often localised to a small number of leaflets wliich

become red or even black in their lower parts, as well as the corresponding

part of the common rachis. The apex of the leaflets themselves may
remain intact, but soon withers in consequence of the perishing of the

lower portion. The infection often starts on the common rachis and

reaches the base of the leaflets across their articulation. Infection of the

leaflets constantly starts from the midrib, which is the first to turn red ;

then it spreads irregularly to one of the two longitudinal halves of each

leaflet. The leaves on a single branch may appear partly diseased and

partly healthy. On the same leaf there may be infected leaflets and the rest

perfectly normal. The infected surfaces of the leaves show a purple red

colour, quite different from the green of the healthy leaves. This alteration

is accompanied by a slight thickening of the leaf due to hypertrophy of the

epidermal cells and of the mesophyll elements. Soon after, the infected

leaves change their colour from dark purplish red to a more pinkish colour

while the surface seems to be covered with a slight waxy layer. These

changes show on full-grown leaves as well as on young leaves which have

[S65]



DISEASES OE VARIOUS CROPS 27I

'fUst come out of the buds. The leaflets dry up very rapidly, however,

gefore differentiating. lyong, linear spots also' of brown-red colour are

v^isible here and there on the petioles. Corresponding with these spots a

[jight depression may be seen, caused by the outside tissues being affected.

On these organs the typical waxy covering mentioned above has never

een noticed. It sometimes happens that all the leaves on a twig, still

Igrowing, dry up. The twig itself may die off without showing notable

S5anptoms of alteration.

The structural study of the diseased organs at various stages of the

progress of the disease led the authors to attribute the cause of sumac leaf-

reddening to a species of Exoascus which they identify, while awaiting the

results of later investigation, with E. purpurascens (Robins). Sacc,

already referred to.

Comparative trials of treatment with sulphur, Bordeaux mixture and

spraying with 2 % solution of iron sulphate carried out at Alcamo (pro-
vince of Trapani, Sicily), have shown that Bordeaux mixture (Menozzi for-

mula) is the most effective means of checking the disease.

266 - Diseases of Lettuce and Passion flower new to Victoria, Australia. — brittle-

bank, W. W., in The Journal of the Department of Agriculture of Victoria, Vol. XVII,
Part 10, pp. 626-269, 2 fig. Melbourne Oct., 1919.

The present paper deals first with the appearance in Victoria of Mars-
sonia perforans Ell. and Kv. first described in Ohio, United States, as cause

of the lettuce disease known as
"
lettuce anthracnose

"
and which brings

about the perforation of the majority of the leaves of the plant. So far as

Australia is concerned, the disease was noticed in a market garden in a

Melbourne suburb in which lettuce seed from the United States had been

sown, lycttuces in the same garden grown from seed of a different origin
were not attacked. The diseased plants were destroyed and as yet no fresh

appearance of the disease has been noticed. Experiments have shown
that spraying with Bordeaux mixture will hold the disease in check. Dise-

ased plants should be pulled up and burnt.

In the spring of 1916, numerous stems of Passiflora were attacked by
a serious disease. An examination than made, revealed that they were
affected with Botrytis cinerea Pers., and by another disease due to a

discomycete [Sderotinia sp.)

In the case of B. cinerea it was noticed that the chief centre of infec-

tion was at the points where the stem was tied to the trellis wire which sup-

ported it. At these points the stem is often slightly damaged by the effect

of rubbing and these slight wounds offer a ready opening for the fungus.
The symptoms of attack in the case of the passion flower are similar to those

of other plants attacked by Botrytis. Wilting and death of the part of

the plant above the point of infection is rapid, and after death sclerotia

were found under the loose bark and in the pith. Experiments in infection

by placing the conidia (obtained from the sclerotia found internally and

externally on infected plants) or fragments of the mycelium on slight punc-
tures made purposely, produced prompt infection. No infection took

[865-36«3
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place when conidia or mycelium was placed in contact with unpunc-
tured parts of the plant.

In its action the disease produced by Sclerotinia sp. is similar in appear-
ance to that caused by Botrytis and might at first sight be mistaken for

the latter. In the cultural experiments the sclerotia failed to produce asco-

phores. As had previously been observed in the case of B. cinerea, the my-
cehum placed in contact with sound tissues of the host plant did not cause

any infection ;
on the other hand it caused rapid injury and death when

placed in contact with wounded tissues. It was noted that the point of

attack was at ground level or slightly below it, or at the point where inju-

ries are most likely to occur during cultivation. Sometimes, but not often,

the disease was found at the forking of the stem close to the level of the

ground. Both B. cinerea and Sclerotinia sp. have been largely held in check

in gardens where their presence had been noticed, by cutting and burning
the diseased parts of the host and subsequently carrying out repeated

spraying with copper-soda sprays.

267 - Polyporus Tsugae Injurious to Tsuga canadensis, in the United

States. — West Erdman, in Mycologia, Vol. XI, No. P5, p. 262-277. I^ancaster, Pa.,

1919.

For several years dead timber of Tsuga canadensis has, according to

observations made in Pennsylvania, been destroyed by a peculiar rot which

seemed to be constantly associated with the appearance of sporophores of

Polyporus Tsugae (Murrill) Overholts.

The examination of a group of the conifer along the Raritan river near

New Brunswick, in New Jersey, has enabled the author to prove that many
of these trees were dead or dying from attacks of P. Schtveinitzii; some of

the trees bore sporophores of P. ahietinus, but most of the trees which had
died recently bore sporophores of P. Tsugae, sometimes in great abundance.

Further research has revealed the presence in these standing trunks of. the

same rot observed in stumps and felled trunks of T. canadensis in Pennsyl-
vania. P. Tsugae had been previously reported in the United States (Ver-

mont. New Hampshire, Massachusetts, New York, New Jersey, Pennsyl-

vania, Ohio, West Viriginia and North Carolina) occasionally on pine, and

more frequently on standing or prostrate trunks, on stumps and exposed or

nearly exposed roots of T. canadensis. Few stumps or dead trunks escape
its attacks when it is present in a locality, and as its destructive action is

very rapid, it constitutes a possible source of danger for stored timber of

T. canadensis.

The existence of the rot can generally be detected, at least in the more
advanced stages,_by the presence of the sporophores of P. Tsuiiae.

The damage which this fungus causes in the wood, and which the

author describes minutely, is characterised by the fact that it commences
as a sapwood rot (though the heartwood is later attacked,) producing a

porous condition with numerous white cracks in the spring wood, and

black spots scattered through the whole rotted part.

[8G6-I6T]
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WEEDS AND PARASITIC FEOWERING PLANTS.

8 - Cuscuta suaveolens on the Onion, Carrot and other Plants in Wales,
Great Britain. — The journal of the Board of Agriculture, Vol XXVI, No. 8, pp. 836-

837, I pi. I<ondon, Nov., 1919.

The presence of a species of Cuscuta had been noted in 10 separate
lotments in the Cardiff district, and although onions were chiefly attacked

le parasite was also found on carrots, parsnips, turnips, bird's foot trefoil,

.ndwort, white clover and several grasses.

A flowering specimen of this dodder was examined at the Royal Bo-
mic Gardens, Kew, and recognised as being Cuscuta* suaveolensSex.{\inovm
so under the names C racemosa Mart, and C. chiliana Engelm.) ,

a native

Chili but frequently r- corded as an aUen in different parts of Europe
id America (outside Chili). It is clearly allied to C. Gronovii Wild.,
le common American dodder, which seems indifferent as to its hosts ;

le latter has not been recorded wild in Great Britain, but is sometimes
dtivated in botanic gardens.

It was at first considered possible that C. suaveolens had been intro-

iced in onion seed from America and it even seemed likely that the appear-
nce of the parasite in the Cardiff district might be due to clover seed from
lili. But later, two samples of carrot seed reached theSeed TestingStation
which seeds of C. suaveolens were found; it is believed that these samples
e of French origin.

9
- Mistletoe Observed on Iha Chestnut, in Switzerland. — moreillon, m., in

Journal forestier sm'i^c, Year lyXX, Nos. 9-10, pp. 164-16,5. Berne, Sept. -Oct., 1919.

In November, 1918, the author found good tufts of Viscum album E.
. Aesculus HiJ)pocastanmn E., in a park in the Canton of Vaud, at an
itude of 508 metres.

- Sorghum ha/epense as a Weed. — See No. 202 in this Revieiv.

INJURIOUS INSECTS AND OTHER EOWER ANIMAES

1 - South Indian Coccidae. — Ramakrishna Ayyar, T. v., in A^riaiUural Research GENERAL

Institute, Pusa, BulletinNo. 87, pp. 1-50, 6 fig., 16 pi. Calcutta, 1919.

So far the Coccidae have not been sufficiently studied in South
dia. The author thought that it was not without interest, not only
r systematic entomologists but also for planters, arboriculturists,
.)rticulturists and nurserymen, to enumerate all the species of Coccidae
far recorded in South India, with special reference to those which have

:tne economic importance. As far as possible he has avoided, both in the
i'xt and in the illastrations, all minute structural details or technicalities

:garding these insects. Out of 129 species recorded in the paper only
• had been previously recorded from South India. The first record

' an insect of this family for South India was made in 1790 and the
ost' recent was in 19 11. Of the remaitung 89 species, 18 are new to

[268-'>ll]
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science, the others are recorded for the first time from vSouth India and
some are new to India as a whole. There is hardly any doubt that a few

of them are of foreign origin and must have been introduced into India

through nursery stock, fruits, seeds, bulbs, etc.

The great majority of the species recorded in the paper were collected

in the plains of Southern India, chiefly in and around the Coimbatore

Agricultural College, mainly by the author himself.

RESISTANT

PLANTS
272

- A New Variety of Wheat Resistant to Attacks of the Rhynchote Cicadula
sexnotata (=- Jassus sexnotata) in Sweden. — See No. 192 in this Review.

MEANS
OF PREVENTION
AND CONTROL

273
- Leucopis nigricornis, a Dipteron Parasitic on Coccids and Aphids. —
Schumacher F., in Zeitschrift fur wisscnschaftUchc Insektenbiolos,ic,Vo]. XIV, No. 11-12,

pp. 304-306. Berlin, July 15, 191 9.

Leucopis nigricornis is of notable importance as a parasite on coccids

and aphids. Certain coccids are very largely attacked by the larvae of

this dipteron. According to direct observation and bibliographic investiga-

tion done by the author, the parasite in question has up till now been

found on the following hosts :
—•

i) Cocids :

—
Eriopeltis lichtensteini Sign. (Germany) ;

E. fcstucae

Fonsc. (Germany) ; E. coloradensis Cock. (United vStates) ;
Pulvinaria

innumerahilis Rathv. (United States) ;
P. acericola Walsh, and Riley

(United States) ; P. floccijera Westw. (Italy) ; P. hetnlae L. (Germany) ;

Eriococcus spurius Mod. (Germany) ; Lepidosaphes nlmi L,. (United States) ;

Chionaspis americana Johns. (United States) ; Ch. pinifoliae Fitch. (United

States) ; Ch. ortholohis Comst. (United States).

2) Aphids : Aphis cephalanti Thom — (United vStates) ;
A. s,ossypii

Glov. (United States) ; Aphis sp. (United States) ; Pemphigus bursaritis Iv.

(France) ; P. transversus (United States) ; Macrosiphum avence F. (United

States) ;
M. sanhorni (Haw-aii).

274
- The Influence of Temperature and Other Physical Agencies on the Insecticidal

Properties of Chloropicrin (i).
— bertrand g., brocq-rousseau and dasson-

VILLE, in Comptes rendus des seances de VAcademic des Sciences, 2nd Hall' year, 1019,

Vol. CI,XIX, No. 22 (Dec. i, 1919), pp. 1059-1061. Paris, 1919.

According to the place and climatic conditions, the activity of chloro-

picrin when used as a parasiticide is liable to be affected by the tempera-
ture and degree of moisture in the air. The authors have studied these

circumstances and also the possible influence of light. Their experiments
were mainly concerned with weevils, but were extended to other insects.

These investigations have demonstrated that in the use of chloropicrin

against insects there is no need to trouble about the influence of light or

shade or of the degree of humidity in the air, as these circumstances are

without effect. On the other hand, temperature, very materially increases

the speed of action of the insecticidal vapour as in the case of chemical ,

(i) See R., Jan., 1920, No. 148. (Ed.)
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'•eactions. Hence in practice it is very important to raise, where possible

|;he temperature of the places where chloropicrin is being used for the

destruction of insects.

75 - Heliothrips rubrocfnctus, a Thysanopteron Injurious to Cacao, in the

Island of St. Thomas, Gulf of Guinea. — BoUtim do Centra Colonial, Year XI,

Nos. 1-3. pp. 7-S. I<isbon, 1919.

Heliothrips rubrocinctus recentl}^ caused serious damage to some cacao

ilantations in the island of St. Thomas, where, up to the present, attacks

if this insect have always been of limited intensity.

Experiments in the prevention and control of this insect bring ©ut

[the effectiveness of spraying with the following mixture :
—

Tar 2.8 gm.

Palm oil 4-6 gm.

Wood ash ^.6 gm.

Water. .... 4 • 100 litres.

INSECTS, ETC.

INJURIOUS
TO VARIOUS

CROPS

276
- Diseases and Pests of the Tea Plant in Java. — See No. 209 in this Reiiew.

277
- The "

Lucerne Grub "
{Colaspidema atrum) Injurious to Vegetable and

Garden Plants, in France d). — Muratet, H., in Comptes rendus des smnces de

VAcademie d' Agriculture- de France, Vol. V, No. 38, (Dec. 10 1919). PP- 970-972.

Paris, 1919.

Besides the considerable ravages it occasions in fields of lucerne,

Colaspidema atrum may cause appreciable damage in gardens and vege-

table plots.

On June 26, the author noticed that the larvae of this coleopteron

iad overrun a garden situated at Blagnac, near Toulouse. They were

iound in large numbers on several plants which they had partly eaten,

•especially on the leaves and stems of potatoes, beans, parsley and on

marguerite heads.
^

The author then collected some of these larvae and

ied them on the plants just named. He found that they attack preferably

first the outer flowers of the marguerite (the tubular flowers in the

•centre remain intact)-, then leaves of beans, which were almost entirely

destroyed, then parsley, only the stalks of which were devoured, the leaf

"blades remaining untouched. Finally, leaves of potatoes were least attacked.

The garden was between two fields of lucerne and this invasion of

C. atrum took place after the young shoots of the second crop of lucerne

in these fields had been mostly eaten up. It is therefore probable that

the
"
grubs

"
had emigrated to the garden because their usual food had

Tun short.

To reach the garden the grubs had to cross a vine but they had not

attacked it. The author tried also to feed them on vine leaves, but

without success.

[214-SH]
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278 - The Coccid Icerya purchasi and the Coleopteron Novfus card/nail's^
its Natural Enemy, in their Relations with the Leguminosae Genista aeth'
nensi's &nd Spari/um j'unceum, in Sicily, Italy.

— Savastano, i^., in R. Sta-

zione sperimentale di AgrumicoUura, Acireale, BolleUino 37, pp. 1-4. Acireale, 1919.

For some years the author had oberved on the hills in the district east

of Etna that specimens of Icerya purchasi on plants of Genista aethnensis

were not destroyed by Novius cardinalis, but the coccid grew so fast on
the host that it sometimes killed the plant. Further investigations

revealed, at least so far, the absolute absence of larvae of Novius and

pupa cases on numerous plants of this leguminous plant examined at

various places on the east-coast side of the Etna district. On the

other hand, on specimens of Rhamnus Alaternus and of Rh. huxijolins

situated sometimes near or in immediate contact with plants of G. aet/i-

iiensis there was noticed the presence of larvae and pupae of Novius. On
making a comparative study, on one hand of citrus fruits and other plants
almost free of the insect, and on the other hand samples of G. althnensis

affected with parasites, it was found that the larvae of Novius usually
attach themselves to the lower side of the leaves of an evergreen species,_

and sometimes also to the upper surface, provided they can live shaded
from the sun. Consequently, the insect does not deposit its eggs on
individuals of the Icerya existing on G. althnensis, because its larvae, on

account of the particular conformation of the host plant, are exposed
on it to the sun's rays. The mature Novius feed only on some Icerya on

the leguminous plant in question and then deposit their eggs in coccids

situated on neighbouring plants wtih large leaves or tufted foliage. The
host coccids of G. aethnensis being only partly eaten up by the coleopteron,

surpass the latter in development and thus succeed, in becoming numerous

parasites and drying up the plant, on the death of which most of the Icerya

then die off, except some which emigrate in time.

Before making these discoveries, the author was informed of an intense

spread of coccids on rushes {Spartium- junceum), on the hills in the east

Messina district. No pupa or slough of Novius has been found on any

specimen of rush examined, ast his plant has a conformation identical with

that of G. aethnensis.

From the above observations it may be deduced that the coleopteron
shows its weak side, since on the two leguminous plants mentioned the I-

cerya multiplies with impunity.

On the basis of a summary examination, it vao.y be taken that the

coccid is commoner in the hill}' coastal district from ]\Iessina to Ca-

tania, where the damage is of slight importance. In order to prevent its

spread in the middle and higher districts— which would lead to the fal-

ing off of a forest product very remunerative to these districts, where fire-

wood and small timber is insufncient for requirements
- it is desirable

to see to the destruction, in the coastal zone, of the host plants of the coccidS

here mentioned.

[2T8]



INSECTS, ETC. IN'JURIOUS TO VARIOUS CROPS -77

179
- Psyche ^ramfnef/a,di Macrolepidoptsron Occasionally Injurious to Vines,

in Switzerland. — Faes, H., iu La Terre Vaudoise, Year XI, No. 49, pp. 435-437,

fig. I. lyEusaune, Dec. 6, 191 9.

On ]\Iay 15, 1919, the author received from Sion (Valais) a package
of cases containing caterpillars of the Psyche graminella, with a state-

ment that the para ite was attacking part of a vineyard on the Vasere hills.

In the vine3^ard in question, one of the warmest and best situated in the

district, the shoots were devoured wholly or in part by the caterpillar,

over an area of about 400 square metres.

The author advises, to combat this parasite, besides collecting the cases,

the use of copper aceto-arsenite, at the rate of 400 grammes per hectoHtre

of Bordeaux mixture, which gives very satisfactory results.

The caterpillar was described in 1907 by Val^ry Mayet as occa-

sionally attacking vines ; up to the present it has never been reported
in vSwiss vineyards, at least within the author's knowledge.

After describing the morphological and biological observations made
on numerous specimens reared in the laboratory, the author adds that it

is not to be feared that this insect will ever do serious damage as a parasite

in Swiss vineyards. It will remain an occasional pest, attacking the

young leaves only when intense drought kills or greatly hardens grass

ciilnis, which form its usual food.

2«o - Cosmopolites sordidas, a Bdetle Injurious to Bananas in Australia. —
Froggatt, W., W. in the Agricultural Gazette of New South Wales, Vol XXX, part II,

pp. 815-818, I fig. I pi., Sydney, Nov., igio-

Cosmopolites sordidus Germ, was first recorded, for Kew South Wales,

in a banana plantation near Stoker's Siding in the river Tweed district.

The district at present infested with the beetle appears to be the Condong

Range, where there are a number of plantations more or less seriously at-

tacked. It is not unlikely that the beetle will also be found sporadicaUy
in other districts. It has not been possible to determine how the insect

reached Condong, but it was probably introduced with young banana plants
•from Redland Bay, Queensland, before the presence of the pest had been

reported in the latter district and before the export of the young plants

was, consequently, prohibited.
V The beetle deposits its eggs on the host plant just above the ground ;

the resulting larvae commence to burrow downwards into the base of the

stem, which later, if the larvae are numerous, is transformed into a spongy
mass of tissues and finally the plant dies. When full grown the larv^ae

change into pupae at the end of the galleries made by them inside the plant.

The description of the larva, pupa and perfect insect is given.

281 - Myelois ceratoniae and Ephestia calidella, Microlepidoptera Inju-

rious to Locust Beans, in Sicily, Italy.
— De Stefani, T., in R. Stazione sperimen-

tale di AgrumicoUura e Frutticoltura, Acireale, Bollettino 37, pp. 5-6. Acireale, 1919-

From locust bean plants under observation at Palermo the author ob-

tained many adults of Myelois ceratoniae Zell. (from the end of April to

[279-381]
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mid-August) and of Ephestia calidella Guen. (from the end of April to the

beginning of September).
In August the locust beans are in the process of drying on the plants.

This is the period when the two microlepidoptera (family Pyyalidae),

issuing from the old fruits attack the new ones on the plants which, being

gathered in, as is the custom in Sicily, during September -October, will

give rise to the first generation in April. On the other hand, the individuals

from dried locust beans in store, coming out between April and June, will

give rise to two or three generations in the same old locust beans in the

stores.

The two insects deposit their eggs only on the beans, near the rib
;

the caterpillars bore a small hole in the fruits and entering them begin
to destroy the pulp ;

the damage done is severe enough to make the

beans so attacked useless. Once their growth is finished the larvae leave

the fruits and enclose themselves in cocoons adapted to the places where

they have taken refuge.
M. ceratoniae has been got also from dates, dried figs, raisins, and fruits

of Cvdonia japonica. In the larval stage it consumes also the dried-up
insects. It is found along all the Mediterranean coast, in Africa, Mada-

gascar, and the Antilles.

E. calidella has also been found in cork trees, as well as in dried figs

and raisins. Ivike the preceding species, its caterpillar consumes the dried-

up insects. It has been reported in France, England, Austria, Dalmatia,

Germany and Asia Minor.

[;J81]

Ai^FREDO RUGGERI, gcfente rcsponsabile.



In quoting articles, please mention this REVIEW.

CONTENTS

First Part : ORIGINAI, ARTICI^ES.

O. H. I,ARSEN. Organisation of Agricultural Book-keeping in Denmark . . . page 305

ABSTRACTS.

AGRICUIvTURAIv INTELLIGENCE.

I. — Generai, information.

Rural Hygiene.— 282. The Cultivation of Duckweed for the Control of Malaria. — 283. Pre-

cautions to be taken in Case of Bite by the "
I^ucacha

"
{Latrodectus mactans), a

Small Poisonous Spider of Peru and Various Other Coimtries.— 284. The Effect of Mill-

ing on the Digestibility of Graham Flour. — 285. Comparison of the Feeding Values of

Different Bread-Making Flovurs. — 286. Dire#t Replacement of Glycerol in Fats by Higher
Polyhydric Alcohols. — 287. bacteriology of Egg Powders.

II. — Crops and cultivation.

a) General.

A.GRiciJLTURATv METEOROLOGY. — 289. Agricultural Meteorological Investigations in Scotland,
— 290. Investigations on the Cooling of the Soil During the Night, with Reference to

Spring Frosts, in Scotland.— 291. Considerations on the Rainfallin Indo-China and their

Consequences from the Standpoint of Cinchona Cultivation in that Colony. — 292. Un-
seen Condensation of Water Vapour due to Trees.

5oiL Physics, Chejhstry and Microbiology. — 293. Hard Pan in the Apulian Soils and
its Origin. Researches on Soil Chemistry in the Bari District. — 294. On Soil Absorption.

Permanent Improvement iAnd Irrigation. — 295. Electricity and Soil Improvement in

Italy.
—

296. Means whereby Soil Erosion May be Prevented in Old Plantations.

ilANURES AND IVlANTTRiNG. — 297. New Guano Deposits in the Island of Sardinia. — 298. Pro-

duction of Farmyard Manure in Union'of South Africa.— 299. Beneficial Action of Farm-

yard Manure in Preventing the Injurious Effects of Alkaline Salts in the Soil. — 300. The
Influence of Fertilisers on the Botanical Composition of Pastures, in the United States.
—

301. Researches on the Velocity of Solubility of Phosphoric Anhydride in Basic Slag
and Other Phosphates. — 302. Agricultural Consumption of Sulphate of Ammonia and

Nitrate of Soda in the United Kingdom. — 303. Importance of the Sulphmr Deposits of

Tacna, Chile.

NTERNAT. Inst. OF AGRic. Internal. Review 0/ Science and Practice of Agriculture,

Year XI, No. 3. Rome, March 19 21.



n CONTENTS

6) Special.

Agricutural Botany. Chemistry and Physiology of Plants. — 304. Factors Influenc-

ing Vegetation in Hot Climates. — 305. Folk-lore and Use [Made of Ferns. — 306. Effect

of Certain Organic Substances on Plants. — 307. On the Biological Meaning of Tannic

Bodies. Variations of Tannin Content in the Bark of Chestnut Tree According to Months

and Seasons. — 308. Relative Resistance of Various Crops to Alkali. — 309. Influence of

the Soil and Manure on the Nitrogen and Ash Content in Crops.

Plant Breeding.— 310. On the Behaviour of Hybrids Resulting from the Crossing of a Mut-

ant with the Original Variety. — 311. Australian Varieties of Wheat obtained by Hybrid-

isation and Selection. — 312. Experiments in Hybridisation Between Certain Kinds of

Wheat in New South Wales, Australia. — 313. Synthetic Production, by Selection and

Crossing, of Varieties of Maize Verj' Rich in Gluten, in the United States. — 314. Impro- ;

vement of Potatoes through Hybridisation and Selection of Bud Mutations, — 315. Ib-j

vestigationsjon the Variability and Heredity of the Characters of Certain Species of Lo-

lium. — 316. Crosses between the French "
Chevrier

" Bean with Green Seeds and other

Varieties. — 317. Genetic Factors that Determine the Formation of Anthocyanin in Peas.

— 318. On Some Attempts to Cross-Pollinate Peas and Beans. — 319. On the Heredity

of Red and Yellow Colours in Beta.

Cereal ans Pulse Crops. — 320. Effect of Temperature on the Quality of Sweet Maize.

Fibre Crops.— 321. Kapokin French West .-tfrica. — 322. The Fan-Palm of Southern Annam
and its Fibre. — 323. Investigation of

" Marine Fibre ", the Fibre of Posidonia australis.

Plants Yielding Oils, Dyes, Tannins, etc. — 324. Cultivation of Plants with Oleaginous

Seeds in Holland.

Rubber, Gum and Resin Plants. — 325. Precautions during Smoke Treatment of Rubber.

Sugar Crop. — 326. The " Uba "
Variety of Sugar Cane in British South Africa. — 327- Ex-

periments Made in India Regarding : I. The Method of Planting Sugar-cane Setts ;
II. The

Eflect on the Yield of Various Plants of the Position of the Seeds in the Soil at the Time
j

, of Sowing.

Stimulant, Aromatic, Narcotic and Medicinal Plants. — 328. Prevention of Soil Ero-

sion on Tea Plantations in Southern India. — 329. Possibilities of Tobacco Cultivation inl

British India. — 330. Experiments in Tobacco Growing in Cambodia. — 331. Cinchonaij
and Rainfall in Indo-China.

Arboriculture. — 332. Progression of Ripening of
" Knife "

Pears.

Viticulture. — 333. Viticulture in the State of Victoria, Australia.

m — Live stock and breeding.

a) General.

Hygiene. — 334. The "
l^ucacha

"
(Latrodectus madans), a Small Peruvian Spider who

Bite is Poisonous to Man and Animals. — 335. Prophylactic Inoculation of Cattle Aga
Foot and Mouth Disease. — 336. The Common Human Flea as a Parasite of Pigs in

Argentine. — 337. Aspergillosis of Poultrj\
—

338. The Use of Naphthalene as a Reme

Against Chicken lyice. — 339. Eradication of the Depluming Mite of Chickens by
Treatment.

Feeds and Feeding. — 340. Glutinated Maize Bran.



CONTENTS III

» b) Special.

Horses. — 341. Feeding Work-Horses in the United States.

iCattle. — 342I Cattle-Feeding on Pasture in the United States. — 343. Feeding Dairy Cows

with Purchased Foods only, in California. — 344. Experiments on the Food Value of Clo-

ver versus Alfalfa for Milk Production in Ohio. — 345. Variations in the Quantity of

Milk Produced by Ajrrshire Cows and its Fat Content.

Sheep. — 346. I^amb Feeding Investigations in Kansas, in 1919.

Pigs. — 347. Breeding and Commerce of Pigs in South Annam.

Poultry. — 348. Genetic Studies in Poultry : Inheritance of I^eg-Feathering. — 349. Ster-

ility of Hybrids between the Pheasant and Gold Campine Fowl. — 350. Note on Indo-

Chinese Birds whose Feathers are used by the Annamites.

Bee-Keeping. —351- Observations on the Formation of Sex in Bees. — 352. Photic Reac-

tions of Honey Bee.

Sericulture. — 353. Progress of Sericulture in Indo-China.

IV. — Farm engineering.

Agricultural Machinery and Implements. — 354. The French Power-Farming Trial

Week in Autumn, 191 9.

V. — RURAI, ECONOMICS.

355. The Influence of Good Farm Organisation on Costs of Production. — 356. Farm

Management Problems in the United States.— 357. Important Factors in the Cost of Pro-

ducing Wheat.

VI. — AGRICUI.TURAI, INDUSTRIES.

Industries Depending on animal Products. — 358. Contribution to the Chemico-biolo-

gical Study of Micro-organisms Injurious to Winemaking. — 359. On the
"
Casse bleue "

of Wines.

Industries Depending on animal Products.— 360. Quantities of Butter, Cheese and Cen-

densed Milk Made in Factoiies in the United States During the War. — 361. Experimen
tal Study of Electro-Purification of Milk. — 362. ^udy of Babcock Test for Butterfat

in IMilk. — 363. Utilisation of Dairy By-products. — 364. Observations on the Washing of

Milk Cans. — 365. Composition and Identification of Meat Extracts.

PIvAKT DISEASES.

II. — Diseases not due to parasites or of Unknowm origin.

366. Modification in the Sulphate of Iron Treatment for Controlling Chlorosis of Woody
Plants. — 367. Diseases of the Tomato and the Strawberry New to South Australia.

III. — Diseases due to fungi, bacteria
AND OTHER I,OWER PI,ANTS.

I
Resistant Plants. — 368. Disease Resisting Potatoes, Obtained in France.

i
Means of Prevention and Control. — 369. Weather Forecasts at the Station of Agricultural

Meteorology at Montpellier in Relation to Control of Mildew and Other Diseases of the



IV . CONTENTS

Vine.— 370. Keeping Bean Seed until it is Old as a Means of Controlling Bacterial Blight

of Beans {Bacterium PhaseoU).

Diseases of Various Crops. — 371. Colletotrichum Lindemuthianum
, Attacking the

"
Che-

vrier
"

Bean, in Austria. — 372. Phoma sp., a Deuteromycete Parasitic on Cupressus

spp., in South Africa.

V. — Injurious insects and other i,ower animai^. J

Resistant Plants. — 373. Varying Behaviour of Various Kinds of Tobacco as Regards In-

sects, in Cambodia.

Means of Prevention and Control. — 374. Comparative action of Chloropicrin on the

Injiirious Beetles Calandra oryzae and Tribolium navale (= T. ferrugineum).

Insects, etc. Injurious of various crops. — 375. Tetranychus telarius, a Mite injiurious to

the " Chevrier
"

bean, in Austria. — 376. Sphaerolecanium prunastri, Scale Insect
Inju]]

rious to Plum Trees, in Italy.
— 377. Insects Injurious to the Avocado [Persea gratissima)^

in the Islands of Trinidad and Tobago, West Indies.

VI. — Injurious Vertebrates.

378. Control Experiments Against Field Mice Made in 1919 in France.

EDITORIAL STAFF OF THE BUREAU OF AGRICULTURAL INTELLIGENCE
AfiD PLANT DISEASES

Chief of Section: Dr. Jules-Michel Saulnier.

Editors :

Prof. A. Bkuttini, Chief Redacteur. Gforge H. Ford, M. So. (Vict)
Prof. GiROLAMO Azzi. Dr. Leo Gabrici.
Th:6odore BielEr, Lie. €s Sc. phys et nat. Dr. Francesca Pir.4ZZ0li.
Dr. GuiDO Borghesani. Dr. Giulio Provenzal.
Paul Carton, lag. Agr. et d'Agr. colon. Prof. Giulio Trinchieri.
Albert Dascher, Ing. Agr.

Translator :

ATTILIO RiNIERl De' ROCCHI.

The bureau assumes no responsibility with regard to the opinions and the results of experimen'
outlined in this Reviev.

The Editor's notes are marked (Ed.).



YEAR XI — NUMBER 3 MARCH, I920—_—^

INTERNATIONAL INSTITUTE OF AGRICULTURE ^
Bureau of Agricultural Intelligence and Plant Diseases

INTERNATIONAL REVIEW OF THE SCIENCE

AND PRACTICE OF AGRICULTURE
MONTHLY BULLETIN

OF AGRICULTURAL INTELLIGENCE AND PLANT DISEASES

FIRST PART

ORIGINAL ARTICLES

Organisation of Agricultural Book-keeping in Denmark

by O. H. IvARSEn

Professor of Rural Economy at the Royal Veterinary and Agricultural School;
Head of the Central Office of Agricultural Book-keeping in Denmark.

1. —• Local societies for Agricultural Book-keeping. — The
dgin of the first local societies for agricxiltural book-keeping dates back
) the beginning of the twentieth century and was due partly to the
mtrol societies th.3.t have existed since 1895, and partly to farm competitions.

The first society of control was founded at Vejen in 1895, and ;n

918 there were 670 such societies having as their principal object the

)Stering of the dairy industry. They keep check over milk production
ttd the content of butter-fat, also on the fodder consumed by each

airy cow placed under their control and, by keeping a careful system of

ccounts, they are in a position to indicate the most profitable beasts.

Sometimes the book-keeping extends to horses and a check is kept
ver their feed and growth ; these are the first steps towards a complete
jTstem of farm book-keeping.

The first society of control that attempted such an extensive system
f book-keeping was that of Midt Langelant under the direction of H. C.

')UB0RG, consulting expert. Since 1907 he has used a system of his

iwu which, is practically a combination of the single and double systems
f entry ;

the daily entries are not made in the books, but on special forms.
/hile the inventory for the year is kept on the double-entry system,
i The ledger does not contain many details, nevertheless there are

pecial accounts for the more important crops, viz : cereals, root crops,

ay, green fodder, as wetl as accounts for horses, dairy cows, heifers,

nd pigs.
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When balancing the stock account, this is not debited with the

ruling market price of the roughage consumed, but a value is given

according to its utiHsation by the stock, and the accounts of the various

crops are credited with the respective amounts.

Few societies of control have adopted the Duborg system. Its draw-

back is the difficulty met with by the controlling officer who has too many
farms under his control. He has farm work to attend to besides book-

keeping, and it happens with the older societies, that the book-keeping
work gets behind. The system therefore could not extend, and it has been

found easier to obtain estate subsidies by founding sections of agricul-

tural book-keeping, or local circuits within the already existing agricul-

tural associations.

In the island of Samso there is one of the oldest bookkeeping circuits

of this kind ;
from 1902 till 1908 prize competitions were held there for

the best-kept books concerning the various groups of crops. Similar

competitions were also held in the following years in other parts of Den-

mark, but as the interest in complete agricultural accounts grew, so do

we find in the majority of places that more branches of the farm were

brought under book-keeping control. A system of account-keeping is

thus evolved, much alike in principle to that elaborated by Duborg,

although at times differing a httle to suit local conditions.

The agricultural society of Kolding adopted the system in 1909, and

in 1910 the first independent society of agricultural book-keeping was
formed in the island of Samso, this being the development that followed

on the institution of farm competitions. In the ensuing years this example
was followed elsewhere and since 1910 about 40 agricultural societies have

adopted this system of book-keeping, either through the appointment of

special book-keeping committees, or by founding independent societies for

agricultural book-keeping.
*

In 1913, the Royal Danish Agricultural Society issued a number of

books on the subject, which are very close in their form and substance

to Duborg's ; this is therefore the system used by the majority of local

societies and circuits of agricultural book-keeping.
The circuits ordinarily do their work thus :

— Having first secured a

sufficient number of members, the society engages an accountant who
will be the consulting expert and whose duties are :

—

(i) To help members to establish the system and keep the books.

(2) To guide them in making the daily entries.

{3) To control the entries and make up the monthly cash account,

the work book and the fodder account.

(4) To make up the yearly balance sheet.

(5) To make a detailed analysis of all accounts at the close of

the year.

The fees which the society charges its members vary from 45 to 100

ore per hectare (from about 6d to 13 14 ^- ^o^ 2 14 acres) according to the

area of the farm. Usually the circuits cover a small area, so that one ac-

countant is able to visit each farm of his circuit as often as required
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ivith the exception of the busiest time, when some assistance is needed,

inhere are, however, circuits with more than 1000 members, and in such

lases the consulting officer must have one or more assistants.

Since 1915, the societies can apply for a State subsidy amounting to

lalf the salary, office and travelling expenses of the accountant on condition

chat the government standard of book-keeping be adopted and that the

oalance sheets be pubhshed. The number of State-subsidised circuits

tor the financial year 1918-19 was about 30 and included 1094 farms with

1 total of 44.000 hectares ;
in 1919 the figures were much higher.

II. — The Office of Agricultural Book-keeping. — It was

stated above that it is the rule to pubUsh the results of the accounts

Df local societies. A general elaboration of the results of of all the societies

has not, so far, been prepared, but attempts are being made for each district.

The difficulty of elaborating as one whole all the available material for

the various parts of the country is partly due to the large number of books,

there being more than 1000 in 1918, partly to the lack of homogeneity in

the material itself.

In the spring of 1914 the Royal Danish Agricultural Society proposed
the foundation of a special office of agricultural book-keeping aiming
it procuring all the data for preparing an elementary course on Danish

Earming. The more complete development of this proposal was entrusted

to Mr. O. H. Larsen, Professor of Rural Economy at the Royal Veterinary

md Agricultural School.

The principal agricultural societies, after having accepted the pro-

posal in its main lines, constituted in conjunction with the Department of

Statistics a special committee, which was to try and establish a special

Office of Agricultura iBook-keeping on the lines suggested by Prof, Larsen
• The fundamental idea was that this Office was principally to elaborate

in a scientific manner, the books of the local societies of agricultural

book-keeping, that the Office and the societies should collaborate and that

only the best-kept books and those answering the purpose best, should

be employed In order to secure homogeneity and reliability, the Office

holds every year a course or a meeting where local accountants meet to

discuss the systems on which the books are kept and the rules followed

for the distribution and allotting of -the expenses.
In accordance with the proposal, the first aim of the Office would be

to ascertain the :

(i) Amount of capital invested and manner in which it is allotted

to the various agricultural enterprises.

(2) Comprehensive budget of gross profits, working expenses, net

profits and interest on the capital employed.

{3) Book-keeping of the various branches of the industry showing
cost of production, general and working expenses, expenses for horses,

implements, etc.

(4) Household expenses.

(5) Income of the farmer and revenue yielded by the enterprise

itself.
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It may be said that the Office started to work on this principle in

the spring of 1916 ; during the first 2 years the work was of a preparatory-

nature and only in the spring of 1918 was the organisation of the scheme

effected and a satisfactory- collaboration secured from the local societies.

For the year 1919-20 the collaboration comprises a total of 29 societies

and the number of books that will have to be elaborated will pro-

bably be 350. For the 2 previous years. 1916-17 and 1917-18, collaboration

was extended by 6 and 17 more societies respectively with 75 and 235
books. The first report concerning the year 1916-17 was pubUshed in

the autumn of 1918, and the second, referring to 1917-18, in the autumn
of 1919.

The Office is under the supervision of 7 members representing the

societies and the institutions which took part in its foundation. At the

head of the Office there is Professor Larsen, the daily work is supervised

by the consulting accountant I\'AR Dokk, who is helped by a permanent
assistant and by one or more temporary officers as circumstances may re-

quire.

During the first 2 trial years the working expenses of the Office

were borne by the Royal Danish Agricultural Society ;
for the financial

year 1918-19 it received 12 000 kronen (i) as State subsidy and 1800

kronen as the contribution of agricrdtural societies which are represented
on the Committee. The State subsidy was raised to 15 000 kronen for

the financial year 1919-20, while the contribution of the societies will

depend on the w'ork and whole expenditure.
The local societies of agricultural book-keeping receive besides a free

supply of account books, a bonus of from 5 to 6 kronen for every book

containing data that may be useful to the Office. On the contrary the

concerns that correspond directly with it and get assistance from it for

their book-keeping, pay a contribution in proportion to their size and to

the extent of their book-keeping. It varies from 35 ore to i krone per

hectare.

(i) 10 ore = I krone; i krone = is i^/2d.

•
;i

II'



SECOND PART

ABSTRACTS

AGRICULTURAlv INTELIvIGENCE

GENERAL INF0R:\IATI0N

•82 - The Cultivation of Duckweed for the Control of Malaria. — regnault, f., in rural
Bulletin de la SocieUde Pathologic exotique. Vol,. XII No. 10, pp. 735-736. Paris, Dec. 10 1 91 9. hygeenb

When duckweed [Lemna spp.) , completely covers the surface of marshes,

t causes the larvae of mosquitoes to disappear, because these, being
inable to come to the surface and breathe, die of asphyxiation. Profe- '

5Sor Laveran states in his Traite du paludisme, (second edition, p. 654) ,

:hat Centanni and Orta suggested the use of duckweed for the destru-

ction of these larvae, "it is possible that this means might be useful

n some particular cases ".

In 1917, the author was at Ajaccio, Corsica, and noticed intheneigh-
Dourood of that town that some few boggy marshes were covered

mth. duckweed and, consequently, free from mosquito larvae, while

1 great number of other marshes contained clear water had no duckweed
and were aUve with larvae among which could be recognised those of

Anopheles. The author put duckweed in some of these marshes, but they
died ; on recollecting that these will grow in water charged with organic

matter, he threw in some horse and cow dung after which he sowed duck-

weed lentils. These multipHed and grew thicker and the mosquito larvae

disappeared. When the organic matter was used up the duckweed died.

The author was able to repeat the experiments several times with the

same result in every case.

It should be easy to grow duckweed In the struggle against malaria

it would be advantageous to employ it on extensive marshes where

paraffin would be costly.

The disappearance of duckweed is one of the causes of the appearance
of malaria in the countries ravaged by the war. Men and cattle have

died there, the shepherd takes the place of the agriculturist, the land is

grazed extensively where formerly it was intensiveh' farmed. The water,

when the organic matter is used up, becomes clear again and suitable as

[Abstract No. 288]
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breeding places for anopheles. Furthermore, the obstruction of drains

and irrigation canals, the destruction of trees and cultivated fields favour

the stagnation of water.

283 - Precautions to be taken in Case of Bite by the " Lucacha "
(Latrodectus

mactans), a Small Poisonous Spider of Peru and Various Other Countries. —
See No. 334 of this Review.

284 - The Effect of Milling on the Digestibility of Graham Flour. — eangworthy, c. r.

and Deuel, H. J. (Office of Home Economics, U. S. Department of Agriculture) in Pro-

ceedings of the National Academy of SctVnces, Vol. V, No. 11, pp. 414-517. Washington,

Nov., 1919.

In the United States, the bulk of the wheat used for flour is made
into flour which contains 72 % of the wheat kernel, called

"
patent flour

"
;

part is made into flour containing 85 %, called
"
entire flour

"
or

"
whole-

wheat flour
"

; part is also made into flour which contains 100 % of the

wheat kernel, known as
" Graham flour ". The flour containing 72 % has

a much higher digesfibility then that of the flour containing from 85 %
to 100 °o, as the coefficients of digestibility in Table I show :

—

Table I. — Coefficients of digestibility of flours of various percentages.

Tests by other authors.

Number
of

tests.

Tests by the authors.

Coefficients Number
of of

digestibility. tests.

Flour containing 72 % :
—

31
Protein

Carbohydrate

Fhur containing 85%: — 23
Protein

Carbohj'drate

Fhur containing :
—

24
Protein

'

.

Carboh5-drate

88.1

95-7

81.9

94.0

76.9

90.1

Coefficients
of

digestibility.

43

16

33

89.5

99-9

87.1

98.3

84.2

94-4

The method of milHng affects Ihe size of the particles and the extent

to which the walls of the aleurone cells are broken or weakened (while

kneading, the walls of these cel^^ are broken at the weak places). The
authors investigated the effect of the various methods of milhng on the di-

gestibility of Graham flour. A Minnesota spring wheat was milled in 5

different ways ; the flour was made into bread (with small quantities of

lard, molasses, salt, ginger and baking powder), and the resulting bread

was eaten by men with fruit (oranges), butter, sugar, coffee or tea, in food

tests. For determining the results the usual analytical methods were

employed. The results of the digestion tests are set forth in Table II,

in which the flours obtained bv the various methods of millins' are classed

[28S-a84]
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in increasing degrees of fineness. They show that the digestibiHty of

the protein increases with the degree of fineness, as might be expected, for

ith.a.sheen shown. {U.S. Dept. Agric. Bull. 751, 1919) that the protein of

bran is digested to the extent of 44 % in the case of fine bran, and 28 %
in the case of coarse bran ; on the other hand, the digestibihty of the

carbohydrates varied shghtly. In Table II, the estimated digestibihty of

the protein and the carbohydrate represent the digestibiHty of these con-

stituents in the flour alone, after allowance has been made for the undi-

gested residues of the other foods in the ration.

Table II. — Fineness and average digestibility of Graham flour

milled by different methods.

Methods of millings

Digestibility of the flour.

Per-

centage
of

flour

passing
through

100
sieve.

Digestibilitv of the entire ration.

Fat.
Carbo-

hydrate.
Ash.

EsU-
mated
digesti-

bility
of

protein.

Esti-
mated
digesti-
biUtv
of

carbo-

hydrate.

Laboratory roller mill .

Commercial roller mill .

Steel-burr mill ....
Attrition mill

Stone-biUT mill ....
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286 - Direct Replacement of Glycerol in Fats by Higher Polyhydric Alcohols. —
I. Lapworth, a. and Pearson, I,, in The Biochemical Journal, Vol. XIII, No. 3,

pp. 296-300.
— II. Hallibtirton, W. D., Drxjmmond J. C, and Cannan, R. K., Ibid.

pp. 301-305. Cambridge, Nov., 1919.

I. Interaction of olein and stearin with mannitol. — In the

extraction of glycerin from fats by ordinary methods the by-products
have a very Hmited appUcation as food-stuffs. To obtain a wider applica-

tion, it has been suggested, among other processes, that the fatty acids

should be converted into their esters (ethyl and others). The author pro-

posed to investigate the results of esterif3dng with polyhydric alcohols

similar in type to glycerol ; on the other hand. Professor Robinson is at

present investigating the esterifying with sugars and their simple deri-

vatives. As alcohol, the authors selected for their experiments mannitol ;

as fats, oHve oil and stearin. They note the following facts :
— By distil-

lation of olein or stearin with mannitol, under reduced pressure, in presence
of a Httle sodium ethoxide (which acts as catalyst) , nearly all the glycerol

present in the original fatty compound is expelled. The maximum yield

of glycerol is obtained when the proportion of fat to mannitol corresponds
to 2 molecules of the former to 3 of the latter. In both cases the other

principal products of the reaction are water, a little alcohol and a substance

which, in many respects, is similar to the original fat. When fat and
mannitol are used in the above mentioned proportions, or when there is an
excess of mannitol, the composition of the product corresponds with that of

a mixture of di-oleates (or di-stearates) of mannitan and isomannide.

II. — The value, as a food, of synthetic mannitol olive oil. —
This product, of a Hght greenish brown colour, has an odour reminiscent

of oHve oil and has, compared with good commercial olive oil the follow-

ing constants :
—

Constants
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were published This flora is important. It is usually aerobic, and
includes micrococci which do not Uquefy, and other? which liquify in

gelatines as well as members of the Bacillus coli group, etc. These powders
are contaminated.

The various brands on the market are not steriHsed. In the prepa-
ration of creams and many dishes, these powders are not Taised to a su-

fficient temperature for sterilisation.

CROPS AND CULTIVATION

288 - Weather Forecasing at the Station of Agricultural Meteorology, Montpellier.— See No. 369 of this Review.

AGRICULTURAL
METEOROLOGY-

289 - Agricultural Meteorological Investigations in Scotland.— Bedford, Franklin, e.
in the Journal of the Scottish Meteorological Society, VoL XVIII, 3rd Series, No. 26, pp. 76-83.

Edinburgh, 191 9.

Having noted the predorninant action of the weather in connection with
the annual oscillations of the yield, the author gives the results of investi-

gations and experiments with a view to discovering the effect of adverse

weather by means of appropriate cultural methods tending specially to

modify the hygroscopic and thermal nature of the soil.

Temperature. — In Scotland, towards mid-February, the soil tem-

perature, is reduced alm.ost to qo. to a considerable depth, The increasing
rise in temperature, helped by the warm spring showers and by sun-

shine, but hindered by nocturnal radiation and b}^ frequent returns of

cold, is rather slow. It is only towards the end of March and the be-

ginning of April, that a temperature suited to growth and vegetation and
to bacterial activity in the soil is reached (5.60 C).

1919

Season

Temperature
at surface soil.

Maximum. Minimum.

Temperature at lyd depth.

Maximum. Minimum.

March 10-19 . ,

March 20-29 . .

March 30 -April 8

April 9-18 . . .

April 19-28 . .

April 29-May S .

May 9-18, , . .

1.670

2.500
10.61°

14.440

16.670

12.500

20.89°

-1. 39°
-1.11°

4.72°

3.89°

3.06°

7.00°

8.33°

1. 39°

1.67°

6.560

7.780
II 11°

10.00°

13.89°

0.61°

1.00°

5.00°

5-50°

550°
6.00°

8.890

Any cultural method tending to increase the thermal reserves above 5.46**

would have a favourable influence on plant development and renewed

growi:h.

By simply using a covering stretched over a plot cultivated with po-

tatoes, the author obtained, at certain hours in the day, temperatures

superior to the minirnum temperature necessary for growth, while under

[»8?-S8»]
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the open sky, as a result of the suns' rays, the temperature remained

always below ^.^(y^ C. In the case of a protected seed-bed, the seedling

stage and the succeeding phases of development are considerably advanced,

and the crop of tubers can be obtained three weeks or a month earlier

than usual.

Besides methods employed to hinder the effect of the sun's rays, it

is possible to employ others tending to increase the thermal capacity of

the soil, notably : rolling (according to King the difference between

the same types of soil whether roUed or not, is at a depth of 75 cm,
about 1.70 C), manuring (increase of i.io C.) and good drainage.

(increase capable of reaching 2.40 C).

Concerning soil temperature, the April rains are very advantageous
to agricultvire ;

the damp soil is a better conductor of heat, and the heat

penetrates the soil more rapidly, raising the temperature in the layer where

the roots grow, and where the seeds await favourable thermal conditions

to enable them to germinate.
Surface tillage, done with a view to stopping the water from flowing oft",

and causing instead direct absorption, has also an advantageous influence

on cultivated plants.

Moisture. - - The dryness at the end of the spring and in the summer,

accompanied sometimes b^^ dry southwesterly winds, may frequently
cause considerable damage. From that time, there is an obvious expediency
in encouraging moisture absorption in the first half of the spring in order

to be able to cope successfully with the dry period which may follow.

In 1916, a clay-loam meadow was cleared in order to plant potatoes
as soon as possible after ploughing and manuring. Tbe rainfall was normal,
but there were strong and continuous southwesterly winds which dried

up the ground very quickly. The yield was only 12 500 kg. per hectare,

with an average of 16 300 kg. for the entire district.

The production of a metric ton of potatoes necessitates about

87.5 mm. of rain, but in the example selected, the plants used only 437.5

mm. of rain, whilst the rainfall in the corresponding period, was 450 mm.
niore than all the moisture previotLsly stored in the ground.

The following year plans were made to remedy these disadvantages.

Directly after the harvest in 1916, the ground was dug to 45 cm.

depth, then left as fallow land during the whole winter, in a fit condition

to absorb the rain easily. As a result, the following spring the moisture

was 10 % superior in quantity on this plot compared with neighbouring

territory. Manure was applied and spring operations on the land were

carried out so as to maintain, soon after planting out, a well tilled layer

of surface soil, in such a way that the stored -up water would not be

drawn to the surface by capillarity, followed by loss by evaporation.
In 1917, as in the preceding year, there were unfortunately strong south-

westerly winds, and, during the growing ]3eriod, the total precipitation
was onty 375 mm. lower than that of 1916. Nevertheless, the yield was

27 600 kg. per hectare (average ot 22 600 for the district) coresponding to 96.2

mm. precipitation. Thanks to the cultural woik carried out, the rains aad

[389]
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reserve moisture in the soil were used to their maximum capacity and the

effect can be considered due to a depth of water of 587 mm., the difference

between the rainfall during the vegetation period ,
and the absolute quan-

tity corresponding to the total crop.

290 - Investigations on the Cooling of the Soil During the Night, with Reference to

Spring Frosts, in Scotland. — Fbanklin, T. Bedford in Proceedings of the Royal

Society of Edinburgh, Vol. XK'K.IX, Part. II, pp. 120-136, figs. 3, Edinburgh, Oct. 1919.

In studying the cooling of the soil during the night, the laws which

govern this phenomenon and the consequences that it may have for cul-

tivation, the basis almost always used is the temperature taken immediately
above the grass which generally covers the ground, without taking into

consideration the differences, sometimes very considerable, between these

temperatures and those at the surface of the soil itself.

The author gives the results of a series of investigations which he carried

out in Scotland with the object of thoroughly studying the phenomenon
of the cooling of absolutely bare soil or soil more or less protected by

vegetable growth. The cooling of the soil during fine nights is due to

radiation, and the effects of radiation are at first counterbalanced by the

conductivity of the earth which conducts heat frorn the deeper layers

to the surface and then, when the surface commences to freeze, the latent

heat of freezing water is liberated and must be eliminated by radiation

before further cooling is possible. It is only when these two factors have

been counteracted that radiation can directlj' lower the temperature of

the soil. The temperature at the sirrface of the soil depends therefore on :

—
(i) The relative himiidity of the air ; (2) the dryness of the surface

layers ; (3) the temperature of the layers immediatel}^ below.

The result of the observations niade, confirms the correctness of the

considerations set forth above. Particularly the rate of radiation of the

soil (on cairn clear nights when 5th rnagnitude stars are visible to the

naked eye) is a function of the relative humidity. The other causes (con-

densation, evaporation, etc.) have very little effect on the temperature
of the soil.

The temperature at the surface tends to fall rapidly below the tempera-
ture at a depth of 4 inches up to the point where conduction from this

depth balances radiation. When this balance has been effected, the tem-

perature at the surface should fall at the sanxe rate and in the same manner
as at a depth of 4 inches, and if the temperature of the subsoil is liigh there

is little probability of frost.

The difference in temperature between the surface and the layer

of 4 inches which establishes the balance between conduction and radiation

is probably iqo F. during the winter (when the ground is always rnoist and

of uniform maximum conductivity), but may be as much as 20° F. after

a dry period in spring or at the beginning of suninier.

According to these data it appears possible to predict frosts by exa-

mining observations of the humidity and temperature of the soil taken

at noon. Actually four separate values have to be predicted :•
—

(i) The average relative humidity during the night ;

[289-as»«]
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(2) The temperature at a given depth (for example 4 inches)
at the time when the temperature at the surface of the soil reaches its

minimum .

(3) The conductivity of the layer between the given depth and the

surface.

(4) The difference between the surface soil minimum and the mi-

nimum in the air immediately above.

The author believes that, taking these phenomena into account
and by using sets of electrical resistance thermometers, it will be possible
in the near future, to predict with great accuracy the minimum night

temperatures.
When the soil is covered with a poor heat-conducting material —-

radiation is considerably reduced. To determine the specific effect of

various covering materials the author has made a series of observations

of minimum temperatures imder 6 different conditions: —
(i) Bare compact soil (control.

(2) Soil covered with a layer of ^ inch of loose raked soil.

(3) Soil covered with a layer of % ^^^^ of ashes.

(4) Soil covered with a layer of % inch of manure.

(5) Soil covered with a layer of % i^^^l^ of dead leaves.

(6) Soil covered naturally with grass and moss.

The maximum thermal efficiency of these substances was on the

average :
—•

3° F. for, loose raked soil
;
6^ F. for ashes ; 6.5 F. for manure

;

7" F. for dead leaves
;
ic^ F. for natural grass and moss.

On the slopes of ditches, near hedges, in the woods, the roots of many
herbaceous plants, protected by a surface la^^er of dry leaves, are very

rarely injured by frost. If in such cases, a warm rain, say in December,
raises the temperature of the soil to the extent required for gro\vth, these

plants may grow and even flower in the middle of a rigorous winter. For

example the author has noticed a primrose which, owing to a period of mild

weather in December, 1918, had grown through the mossy turf which pro-
tected it and managed to flower on February 10, 191Q. At that time the leave?

and flowers were exposed to an air temperature of 150 F., while in the

soil at the level of its roots the temperature was 33^ F. or 18° F. higher.

Therefore, so far as the lateness or earliness of spring wild flowers

are concerned, it appears that predominance should be attributed to the

temperature of the soil, while the temperature of the air has, from the same

point of view, much less influence.

291 - Considerations on the Rainfall in Indo-China and their Consequences from the

Standpoint of Cinchona Cultivation in that Colony.
— See No. 331 of this Review.

292 - Unseen Condensation of Water Vapour due to Trees.— descombes, p., Comptes
rendus hebdomadaires des Seances de VAcademic des Sciences, VoL 169, No. 23,

pp. 1106-1108. Paris, Dec, 1919.

When the " Association Centrale pour I'Amenagement des Montagues
"

founded by the author at Bordeaux in 1904, took steps to carry on

[2»0-2»8]
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re-forestation with the object of increasing the resources of
"
white coal "'

the author drew attention to the hydrologic action of forests, and stated

that trees cause abundant precipitations without any fall of ram. An

enquiry into this statement elicited much interesting information. In

California, where there is no rainfall from the beginning of June to the

end of September, trees are all the time very damp, the surrounding

prairies are green instead of being bare ground (Sir Gardner Reed).
Lake Leman is fed by the canton of Vaud and lay the Haute Savoie

with a proportion of forests of 25 and 2S per cent., respectively, and

delivers a quantity of water superior to that due to rain and snow (Forel).
The same occurs on the Haute-Marne-where 31 % of the country is forest.

(Mqissonnet).

On Table Mountain, Cape of Good Hope, 1163 metres high Dr Marloth

placed two rain gauges ;
on the top of one he put an armful of brushwood

and twigs and, at the end of the experiment which lasted 56 days, he

collected 2270 mm. of water in this and only 126 mm. in the control

gauge.

Dr. Georges V. Perez states that abundant unseen condensation

occurs in the Canary Islands where the
"

tils
"
(Oreodaphne foetens) supply

Mont-Verde with moisture and where tjie
"
garoe ", the holy tree of Iron

Island collects enough water to supply the population of the island, which

has no springs.

The above-named Association Cenirale conducted certain experiments
at various stations with a cylinder 30 m. high, lined with thick wool-

len cloth, and with an external surface equal to some 4 times horizontal

projection. The following result is worthy of note: — The quantity of

dew collected in 1919 by Courty at the Bordeaux-Floirac observatory
was about 4 times larger than the mean recorded by Houdaille at

Montpellier with the ordinary dewmeter.

The author calculated on the strength of numerous data the total

o.mountof atmospheric precipitations plus that which is due to condensation

on ground covered with vegetation, and situated in a mountainous zone

of the Pyrenees where the precipitations average 40 inches per year and
where 40 % of the soil is covered with vegetation. Taking this as the

annual mean we have for the various cases : i . i6m., "on ground com-

pletely treeless; i . 51m.," on ground where 5 % of the area is timbered

and 5 % is scrub; 2.97m." on country with 30 % of forest and
1.62 m.," on ground covered with scrub to the extent of 50 %.

Reforestation requires time and its hydrologic effects are not imme-
diate

;
the experience gained by the Association Centrale on the Pyrenees

and Alps go to show that it suffices to keep away sheep and goats
for 5 years from those mountains at the cost of 5 francs per hectare

to enhance the growth of many trees and scrub without entailing any
hardship on the inhabitants and their flocks. Reforestation plays therefore

an impor-tant part in encouraging the gradual increase in
"
white

coal
"

supplies.

[999]
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293 - Hard Pan in the Apulian Toils and its Origin. Researches on Soil Chemistry
in the Bari District (i).

— De Dominicis, a., from the AnnaH delta R. Scuola Supe-
riore di Agricoltura di Portici, VoL XV, pp. 39, i map. Portici, 1919.

The work was carried oitt in the laboratory of Agricultural Chemistry
of the Royal School of Agriculture at Portici, near Naples. It includes

an investigation bearing on the physico-chemical composition of the soil
;

on the chemical nature of its ingredients; on the chemical composition
of the well waters and of the materials forming various layers of the

soil selected for the research and of those of the subsoil
;
on the amount

of water absorbed by the constituents of the various layers of the soil

in an environment saturated with moisture ;
on the percentage of water

absorbed by the same after 24 hours' immersion (from 10.28 to 20.60 %)
on the loss of water through evaporation after immersion (from 9.90
to 23.67 after 36 hours) ;

on the speed and percentage of water rising

through capillar}^ action
;
on the physico-chemical composition of the hard

pan (averageof 2 sfmples : sandy matter 9.16, colloidal matter 2.87, calcium

carbonate 87.17, organic and volatile matters 20, soluble sub stances,57).
The lesulis of the investigation enable the author to conclude :

— When
it is undertaken to change the local agriculture or to intensif}- farming in

that part of the country the most essential factor is that connected with

the removal of hard pan,
" crosta pugliese ". This very hard layer of cal-

careous crust runs uninterruptedly between surface soil and sub.soil, it pre-
vents the roots from penetrating and also interferes with that free play of

the water rising or descending, which is so very providential to vegetation.
This telluric phenomenon reduces to a large extent the natural fertility

of that soil which is washed off the higher ground and the hillsides denu-

ded of timber and accumulates en the plains. These conditions are more
uncommon in the country round Bari, where the pan firmly adheres to

the rocky tufa. In other parts of Apuli; ,
on the contrary, as in the

Tavoliere and about Barletta the subsoil is friable.

The rocky mass constituting the subsoil in the Bari territory pos-
sesses a high degree of permeability, owing to its nature of calcareous tufa

of pliocene origin. Its hydric capacity, however, is limited, but is sufficient

for trees. Nevertheless, lain waters do not penetrate as far down as the

water circulating in the soil, which otherwise would have to rise through

capillary action. This is principally dae to the rainwater, which is not

retained through the absorbing power of the soil and cannot penetrate
the crust

; consequently it runs off along the layer formed by the crust

itself and gets lost through the cracks and fissures.In domg so it carries

off earthy material thus causing a decrease of the depth of the arable soil.

The capillary system i also very active in these rocks ;
this is why the re-

moval of the crust is considered dangerous by the local agriculturists who,
on the contrary, look upon it as the agent preventing the loss of the water

reserves below it.

The pan rests on the top of rocky layers and is always next to the

arable soil ; its origin, therefore, is not connected with the farthest limit

(i) See R. May 1919, no. 560 ; R. July-Sept. 1919, No. 822 ; No. 304 of this Reviw. (Ed.)
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of penetration of the descending water, nor with the re-deposition

.through evaporation of the calcium caibonate dissolved in the rising water.

Where it is due to the latter circumstance its position not only should be close

to the surface, but outcropping altogether ; its position on the contrary
is indicated by the layer where the capillary water meets the solution

running through the soil. In fact, the ingredients of both waters being
found in the pan, its formation is consequently due to tlie reactions

taking place when the two waters mix. The constituents of the crust are

the colloidal substances found as hydrosols in the circulating water and the

calcium carbonate which is dissolved in the capillary water : the nature of

the reaction is that of the coagulations which take place thro^igh the

action of the electrolytes upon the hydrosols. The proof is that no crust.

is to be found under the red earth {terra rossa) because being of lateritic

nature, it is poor in hydrosols. The content and proportion of limestone

in the crust are essentially due to the absorbtive powers of the coagulating:

agent for calcium carbonate. This is taken in the mesh of the coagulat-

ing agent, it gradually replaces the water, and leduces the reversibi-

lity and swelling of the hydrogels. The whole mass thus takes shape,
becomes compact, hard and impermeable. The crust is not altogether

impermeable, but the capillarity is nil
;
this is due to the nature and proper-

ties of a thin coating on the surface of the crust. The formation of this

limestone pan is of historic origin because its formation implies absolute

immobility as regards environment : such conditions could only pre-
v^ail where no agriculture existed. These coincide with the 2000 years

during which, dating back to the Roman republic, the country was

only pastoral.
The problem concerning the possibility and desirability of removing

the pan also includes methods the application of which, would lead to a

change of climate anc* soil
;
these are : irrigation, nature of the subsoil, dry

farming, use of explosives, arboriculture, reforestation, etc.

294 - On Soil Absorption.
— Ramann, E. and Spengel, a. (Mitteilung der bodenkund-

liche Abteilung der Konigl. Bayerischen Forstlichen Versuchsanstalt) ,
in Die landwiitr-

schaftlichen Versuchsstationen, VoL XCII, Part 3-4, pp. 127-146, 6 plates. Berlin^ 1918..

In order to study soil absorption, the authors carried out some experi-
ments concerning the exchange of bases through the action of dibasic so-

lutions, taking permutit (i) as the starting point.
When treating this silicate with neutral double solutions of potassium,

ammonium, calcium, and sodium salts, the displacement of bases wliich oc-

.curshas all the character of a chemical action and not that of physical ab-

sorption. The exchange of bases takes place according to the laws of chemical

equivalence and, in the case of potassium and ammonium, according to the

law of mass action ; in fact, for the two latter elements the curves represent-

(i) Artificial sodium zeolite, that is, hydrated silico aluminate of sodium found by Gans :

this compound is notable for its absorbtive power for potassiimi, calcium, magnesiimi, man-

ganese, iron, due to the exchange taking place between these bases and the sodiimi of the si-

licate itself, the soditun passing into solution. (Ed.)
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ing the ratio between the ions in solution and the ratio between the bases

incorporated in the silicate, practically coincide. On the contrary, with

the solutions contaning sodium and calcium, the exchange of bases follows

as a rule the ratio of the ions of the solution, but the predominance of this

or that salt causes divergences depending on an unknown factor.

Potassium and ammonium substitute one another and completely re-

place the sodium and calcium of the silicate, but the substitution of potassium
and ammonium in the silicate by sodium and calcium is incomplete. The
ratios between the bases in solution and those in the silicate are various

and thes bases, which are present in the solution in ver}^ small proportion, may
be found combined in the silicate in large proportion. Taking a wider range,
it niay be said that absolute concentrations of salts in solution have no

marked influence on the compositian of the silicate and this applies also tt)

solutions of bivalent calcium with monovalent elements. Mutatis mutandis

the same final equilibrium observed in the case of permutit, very much
akin to the soil silicates, exists in the soil itself ;

in fact if we take soils

in equal canditions, the ratio between the bases is constant, although in

the soil solution the concentration may vary.

295 - Electricity and Soil Improvement in Italy.
— i. Eiettrocuitura, in ii'lmpresa Elet-

trtca. Year XXI, No. 11-12, pp. 451-452. Rome, 1919.
— II. Royal Decree-Law No. 1995

of October 2, 191 9 containing provisions in favour of the production and utilisation

of electrical energy. Ibid., pp. 475-477- — HI- Committee for Electroculture. Ibid.,

pp. 310-51 1.

I. — There is much to be done in Italy to raise all the territory of

the country up to the same level of production. Northern Italy has be-

come what it is, because the waters have been regulated and harnessed,

because the soil has been generously manured, and also through the large

use of agricultural implements. The agricultural and industrial problems
of Southern Italy, on the contrary, will be solved through artificial lakes,

forestation and through the improvement of the land. It was once con-

sidered impossible to create there any great water reservoirs and that in

that part of Italy it would never be possible to produce, carry and distri-

bute electrical energy on a large scale. Electrical enterprises have al-

ready proved that by closely studying a problem the impossible may
become possible, and, within a few years, if there be no untoward events

in the Italian electrical industry. Southern Italy will have hundreds of

thousands of h. p. available, and it will be possible largely to provide for

irrigation. There are plans for the improvement of unhealthy country' which

have been waiting for decades and which can be read in the fine volumes of

parliamentary proceedings. As they were then studied, they could never

be carried out now, as such studies were founded on ideas now obsolete.

For the solution of such problems new ideas, new people and modern means
are required. Electricity is bound to succeed there, because of the con-

nection existing between the regvdation of the water-courses and the crea-

tion of reservoirs and irrigation, also because of the use of electric-pumps
in all irrigations and works for the drainage of unhealthy country.

II. — The Italian Government signified their intention to make elec-
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tiical energy available in agricultural districts for the increase of pro-

•duction, and have passed a decree which contains the following provisions

•relating to Agriculture:
—

Art. 13.
— Subsidies are granted for 15 years equal to those granted

to ail existing hydraulic syndicates lor irrigation and land improvement
which take currents over 2000 \-olts in their own cables from gener-

ating stations for use in agriculture or land improvement. A contribution

amounting to 40 % of the cost for the erection of coraplete sub-stations is

also paid by the Government. (Decree of the Ivieutenant Governor of

Februarj^ 9, 1919, No. 185).

Art. 14.
— A bonus of 0.3 lira per Kilowatt is given to the same

beneneficiaries referred to in Ait. 13 who utilise electrical energy for

the work of cultivation of arable land. This bonus will be granted annu-

ally for a jDeriod not exceeding 10 years and not after 1940.

Art. 15.
— Those who undertake irrigation with water raised by

electric power will be eligible for bonuses assigned by this decree or can de-

cide to share in the awards fixed by preceding orders. (lyaw of Feb. 28, 1886,

No. 3734 ; I/aw of Jan 10. 1915, No. 107, lyieut. Gov. Decree of May 15,

1919, No. 820).

Art. 18. — Hydraulic or improvement consortia, and consortia of

farmers alone or associated, can take up concessions for the construction

of central electric stations, keeping the relative accounts separate.

Art. 20. — The "
Cassa depositi e prestiti

"
will set apart a fund for

the encouragement of mechanical and electrical applications to agriculture.

III. — The Society among all proprietors of electrical enterprises in

the kingdom have appointed a board for the study of electro-cultivation.

The board have already initiated their work on the following programme :
—

*i) Irrigation improvements by means of electric pumps ; b) agricultural

improvements as a consequence of the former, carried out with all modern

machinery worked by electricity ; c) irrigation, whether by pumping water

from the subsoil, or by lifting water to be canalised and distributed for

•irrigation purposes ;
all this in connection with the problem for the sys-

tem atisation of mountain basins, lakes and artificial reservoirs ; d) motor

ploughing ; e) various applications of electric motors to different farm

•operations.

Of all these problems it is certain that that which concerns the regula-
tion of water is the most important, because with it is connected the freeing

•of marshy country from malaria. This question should be considered in rela

tion to the small areas, for with electric ptunps, it will be always and

anywhere possible at a very small cost to give the w-aters an outlet, what-

•ever might be the elevation of drains, sew^ers, etc. compared to that of the

largest water-courses, lakes or of the sea. The problem of irrigation is

all important, because it would bring about increased production of grain
and fodder now so scarce.

Societies for electrical enterprises in Italy have ever taken fresh initia-

tive and in the new work before them, they may be able to do a great

<deal, specially if associated wdth the farmers.

• [895]
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The work of the board should be :
— to collect all data regarding.

the various Italian regions ;
to give directions for the execution of works,

and for the supply of electrical energy ; to regulate the supply according to--

the energy available, to study the best machines, to undertake practical

experiments even with the assistance of foreign specialists and publish
the results

;
to make suggestions to the Government on matters of legis-

lation; to organise exhibitions of agricultural machinery worked by elec-

tricity ; to help and in every way smooth the path and encourage the ini-

tiative of the individual and above all else to carry on active propaganda.

296 - Means whereby Soil Erosion May be Prevented in Old Plantations.

of this Review.

•See No. 338

297 - New Guano Deposits in the Island of Sardinia.— de dominicis, a., from the An-

nali della R. Scuola Superiore di AgricoUura in PoHici, Vol. XV, pp. 12 Portici, 191 9.

Dr. Altar '\ discovered 6 caves containing important deposits of bat

guano in the districts of Dorgoli, Oliena and Orosei. The author states

that the chemical nature of this guano participates of the two types,
the nitrogenous, and the phosphatic guano, and that though it contains

much foreign matter it ib a rich manure that can be readily utilised. The

following are analytical results (17 samples) showing maximum and mini-

mum percentages :
— Water and volatile substances at 100° C : 6.20 to 25.38 ;

organic matter 5.55 to 46.27; mineral substances 30.23 to 75.87; total

nitrogen 44 to 7.14; nitric nitrogen 12 to 3.91; uric nitrogen 17 to 4.-^5.

The average percentages are respectively : 15.09, 26.12, 58.77, 2.86, 1.27,

and 1.56 %.

298 - Production of Farmyard Manure in Union of South Africa. — hall, t. d. (i,ec-

turer in Chemistry, Potchefstroom School of Agriculture), in The Ai;ricultural Journal

of South Africa, pp. 9-21, Johannesburg, June. 191 9.

The available quantities of farmyard manure from the different classes

of animals of South Africa are estimated by the author as indicated in

the following Table :
—

Kind of animal
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Sheep furnish the richest manure in fertiHsing constituents, while

cattle produce the largest quantity and the greatest total value.

The author asserts that farmj^ard manure is the best complete manure
for increasing the fertility of South African soils. He recommends the ad-

dition of bone meal which greatly increases its fertihsing value and gives
a handsome return.

299 B3n3fleial Action of Farmyard Manure in Preventing the Injurious Effects of

Alkaline Salts in the Soil.— I,iPiiAN, C. B. and Gericke, W. F. (California Agricultura)

Experiment Station), in Soil Science, Vol. VII, No. 2, pp. 105-120, Bibliography of

2 works. Baltimore, M. D., 1919.

Experiments in pots made in a greenhouse witli barley in clay soil

with the object of determining the action of farmyard manure on soil

to which had been added in different series: — 0.3 % sodium chloride,

0.3 % sodium carbonate, 0.6 % sodium sulphate before sowing the first

crop and additional quantities at the same rate before sowing the second

crop ; four successive crops were grown ; the manure was appUed at the
rate of 20 to 160 tons per acre.

The results, estimated according to the weight of the crops, show the

protective action exercised by the manure against the alkaline salts pre-
sent ; the action varied with the quantity of manure apphed and with

the chemical nature of the injurious salt ;
it also depended on the sum

internal surface of the soil -\- internal surface of the manure applied.
More positive results were obtained against sodium chloride and so-

dium sulphate ;
in general, they have a practical application of considerable

I

value.

j
300 - The Influence of Fertilisers on the Betanical Composition of Pastures, in the

United States. — Skinner, J. J. (Soil Fertmty Investigations, U. S. Department of

Agriculture) and Noll, C. F. (Agronomy Department, Pennsylvania Agricxiltural Experi-
ment Station), in Soil Science, Vol. VII, No. 2, pp. 161 -175, 4 fig. 2 pi., BibUography o{ 5

works. Baltimore, 191 9.

A pasture on loam soil received for 7 consecutive years superphosphate,
sodium nitrate, and potassium chloride in a double triangle arrangement of

plots with 66 mixtures of fertilisers plus 6 controls ; the total amount of

fertiHsers applied annually was 50 pounds per acre; the plots were 10 feet

j square and were separated by 2-foot paths ; the grass was cut once a year
!
so as to allow natural seeding. The principal forage plants were :

— Poa
'' compressa, predominant at the commencement, P. pratensis, Phleum pra-
i
tense, with smaller proportions of white clover and red clover. At the end

1 of the experiment Poa pratensis had become predominant especially in the

I plots which had received most nitrogen, while Phleum pratense was fa-

. voured by potash ; clover, howe^^er, did better in the plots where there

was least nitrogen appHed.
The soil of the plots receiving well balanced mixture or mixtures con-

taining principally sodium nitrate remained neutral, whilst when no nitro-

gen, or only a small amount, was appHed it became acid ; this, however,

[S»8-3««]
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did not hinder the growth of clover, although in such cases it is favoured

by liming.
To sum up, the predominance of a given species of forage plant in a

pasture is very probably due to the survival of those species which the fer-

tihser applied suits best, such fertiliser being possibly at the same time pre-

judicial to other species.

301
- Researches on the Velocity of Solubility of Phosphoric Anhydride in Basic Slag
and Other Phosphates.— HASCnawPT, J. G. (Rijkslandbouwproefstation te Gronin-

gea), in Verslagen van Landbouwkutuiige Onderzoekingen der Rijkslandbouwproefstation,

No. 23, pp. 57-78, figs. 5. The Hague, 1919.

The result of previous researches suggested to the author the conveni-

ence of determining the velocity of solution of phosphoric anhydride,

preferably through repeated extractions fi). Through an adjustment
of his own apparatus he could submit to continued extraction the pho-

sphates imder study ;
thus he was able to estimate the rate of solubility

of phosphoric anhydride in carbon dioxide solution. The powdery state

of the material, however, prevented a constant rate of solubihty, but

although the method is not strictly scientific, a comparison ma}^ be made
between the rates of solubihty of the phosphoric anhydride of various

phosphates.
The results of analysis show that the rate of speed at which phosphoric

anydride, contained in the following materials, is dissolved in carbonated

water, decreases in the order in which the materials are here named :
—

Merck's tricalcic phosphate, bone meal, Algerian phosphate, 3 basic

slag, 3 basic phosphates and Florida phosphate, another basic slag and
" Ceres ,, agricultural phosphate. These results are rather unusual, because

the Algerian and Florida phosphates, which have a minimum solubihty
in 2 % citric acid, have a satisfactory rate of solubility in carbonated

water, compared with other phosphates.
The opinion is held at present that the fertihsing power of Algerian

phosphate is much lower than that of basic slag, while that of Florida

phosphate is almost nil. If, on the contrar^^, we were to base the fertihsing

power on the rate of solubihty of the phosphoric anhydride in carbonated

water, we should arrive at opposite conclusions and this points to the fact

that either the commonly accepted opinion, from certain aspects, is

wrong, or the criterion of the velocity of solution, at least as far as car-

bonated water is concerned, is not sound.

The necessity for fresh and accurate manuring experiments is obvious,

and these according to the author, should be made in sand washed with

boihng hydrochloric acid in order to eliminate interference from the

many unknown factors existing in cultivated soils. Such experiments

apart from determining which would be the best criterion to go by, be

it. the velocity of solubihty, or the solubihty itself independently of the

former factor, would also serve to throw fresh Ught on the soundness, or

(i) See R. 1915, No. loio. (Ed.)
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otherwise, of Wagner's method based on the solubility in a 2 % citric

acid solution of phosphoric anhydride contained in phosphatic materials

compared with that in carbon dioxide solution.

302
- Agricultural Consumption of Sulphate of Ammonia and Nitrate of Soda in

the United Kingdom. — Sulphate of Ammonia Association, Annual Report, in The

Chemical Trade Journal, Vol. I^XVI, No. 1703, pp. 37-38. Ivondon, Jan. 10, 1920.

According to the FertiHsers Allocation Committee of the Food. Pro-

duction Department we have the following data on the development,

during the war, in the consumption of nitrogenous mineral fertilisers in

the United Kingdom:

Agricultural consumption of nitrogenous fertilisers in tlie United Kingdom
(in tons).
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304 - Factors Influencing Vegetation in Hot Climates. — i. Rivera, v., Per ii Mezzo-

giomo. Extracted from the Rivista di Bioloj,ia, VoL I, No. 2, pp. 9. Roma, 1919.—
II. Id. I problem! agrari del mezzogiomo. Memorie delta R. Stazione di patoloqia vege-

tale, pp. 18. Rome, 1919.

Soil productiYeness in Southern Ital^^ is a question of climate, which
is particularly hostile, through its inconstancy, to green crops, rather than
a matter of soil fertihty, which sometimes is aU that could be desired.

Generous manuring, which in the northern Italian districts largely increases

the yield, may cause a decrease in the south in a dry year. The

apphcation of fertihsers containing nitrogen in a mineral form may in

certain years aggravate the consequences of drought and of excessive

heat, etc., by causing the drooping and drying up of the aerial organs
of the plant (" wilt

"
of the American agriculturists).

The practices which have brought wealth to the northern ItaUan dis-

tricts cannot be generaUsed in the south, where such unfavourable and
uncertain conditions prevail; the question is to find out new and suitable

methods, but the problem is not yet solved and in the majority of cases

no initiative has yet been taken.

The green crops generally and cereals in particular are connected with

the unequal distribution over the surface of the globes of the 2 principal
factors in plant Ufe, water and hght ; they, therefore, should find in

southern Italy conditions favouring their production, but the author

points out that this behef is destroyed by an analysis of the average
wheat yield expressed in quintals per hectare in the wheat-growing
countries of the world. The average yield per hectare appreciably
decreases with a decrease of the latitude and increases with it. Against
the lowest yields in Tunis, where the average of 5 years is 3.4 quintals

per hectare, there are the 31.7 quintals in Denmark. Italy shows 14.5 in

the north, gin the centre, 8.5 in the south and on the islands. What is

then the cause of the greater productivity of northern countries ? It seems

certain that the reason must be found in the existence of certain influences,

which change gradually from the equator to the pole.

The factors which favour the photosynthetic activity of the plant's green

organs can be summed up as the influence of luminosity, and as this varies

with the angle of incidence of the sun's rays and the clearness of the sky, one

would be incUned to conclude that photosynthetic activity and production
would consequently be greater in Southern countries where luminosity
is more intense. This is not so : the author conducted experiments with

wheat and maize and it seems that, particularly for wheat, greater lumi-

nosity causes a decrease rather than an increase in the yield ;
the carbohy-

drates stored in the plants seem to depend more on the number of hours of

sunshine enjoyed by the plant, than on luminous intensitj'. This luminosity,

which in southern climates is constantly accompanied by great heat during

summer, even limits assimilation, which is the source of production.
Southern countries are not suited for herbaceous crops, and it is neces-

sary to look for more suitable crops and not to persist in growing crops

that cannot thrive.

[304]
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The author expresses the hope that the Institute of Genetics created

.to deal specially with cereals in Italy may not limit its programme
to grain crops alone, which in Southern Italy have neither a scientific,

nor an economic basis. Researches should also be initiated and directed

to find other crops, even more profitable than wheat, which would be

benefited by the strong sunshine in these countries.

305
- Folk-lore and Use Made of Ferns.— prince Roiand Bonaparte, (membre de rin-

stitut). in Li Nature, Revue des Sciences et de leurs applications d I'lfidustne, No. 2387.

Paris, Dec. 27 191 9-

During the late war fresh interest was evinced in ferns as regards

the place they might fill in the national and domestic economy. The uses

that_Pteridophytae may be put to are not as manifold as those of the Pha-

nerogams, nevertheless a number of instances of their usefulness are

recorded. Lately Mr. Maxon of Washington pubHshed an account of

the use that ferns are put to in America.

It is known that several tree-ferns of the genera Cibotium, Balantium,

Dicksonia carry round their butt and at the base of their leaves hollow hairs

which have the faculty of absorbing hquids ;
for this reason they have

been employed to stop bleeding. These hairs come from various coun-

tries and are known under the general name of Cibotium hairs.

In the old pharmacopoeias the oldest known of these remedies was

called the " Lamb of Scithya ". It is
"
the Barometz

"
or Pengawar-Djambi

of the Hindoos, which is obtained from Cibotium Barometz J. Smith, quite

common in India, Java, China and Cochin-China. The most employed of

late is the Paku-Kidang of ]avainrnishedhy the Dicksonia Bhimei Moore.

It is like a ball of tangled hairs ;
often the hairs are free, 2 inches long,

light yellow or very brown.

According to Father Cadiere the use of
"
barometz

"
is known in

Annam. When an Annamite wood-cutter cuts himself with his axe or

.bill-hook he rushes to the bank of the nearest torrent for a plant of

Ciborium Barometz J. Smith. He takes the beautiful golden yellow, silky

.tuft which sorrounds the bud at the apex and with it dresses the cut

to stop bleeding.

I^ourriero, in his Flora Cochinchinensis, makes extensive reference to

this plant and its use. Through the scarcity of straw for Utter, attention

was drawn to the common bracken Pteris aquilina. For this purpose it

might be gathered in the months of July and August ; good manure could

be obtained from it. because of the amount of potash it contains.

In the north of England it was the peasants' custom in certain districts

to burn ferns and to make balls from the ashes that took the place of

soap. This species of fern is most plentiful in France ;
it could be cut

several times in the year, and the leaves fed to horses and cattle. It

might be used in the trenches, because it does not easily get soaked and

keeps sweet. The peasants of certain French districts prefer mattresses

filled with ferns for their children to sleep on, beheving in the fern's heal-

ing power for certain ailments. The cost of procuring this fern would al-
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most be limited to that of cutting and carting, because in most places

nobody considers it of any value. Other uses have been suggested for it

The rhizome of Pteridium aquilinum Kuhn var. esculenta Forster i<

eaten in many countries. According to Baily the Plaiicerium grande J

Smith, of AustraHa yields sugar. M. J. Claessen teUs us that the native:

of the Belgian Congo get salt from Diplazium silvaticum Swartz. Fathe:

Cadie;re reports on a variety of uses that ferns are put to in northerr

Annam, some of which are given betow :

The natives make with wire or bamboo rough shapes of people, birds

beast, houses, tc. They place on these the tufty rhizomes of Davallia bul

lata Wallich, which at the proper season shoot up and the foliage give
the object a most fantastic appearance. These droll curiosities are a nev

industry of the Annamites and there is quite a considerable export o:

them to England and America.

The Annamites eat the young shoots of Diplazium esculentum vSwartz

they boil them in water Uke asparagus, pickle or fry them ; some hole

the beUef that they cause fever.

The Stenochlaena palustris Beddome, has very long and tough rhizome
that last well in sea water ; they are marketed in large bundles.

The Adiantum flabellatum Linnaeus, is called by the Annam native

the incense stick plant, because of the shiny black, ebonyl ike colour o:

the rachis. With the leaves they dress cut wounds.

They use the bark of Gleichenia linearis Clarke, which is tough and has

a beautiful shiny brown colour, to hem the brims of their hats. The whole

plant is used for the silk-worm to dimb and to make rough partitions ir

the stables.

They consider the large rhizomes of Polypodium coronans Walhch
cooked on embers, excellent against stomach troubles.

The Acrosiichum aureum Linnaeus is of great economic utility to the

Annamites. The fronds of this fern, when dry, get hard and parchmeni
Uke ; thatches are made with them for the roofs of their houses- The

cost of these thatched roofs is higher than that of the straw thatches

but the roof lasts longer and, above all, the danger of fire is much less

These fern leaves burn quickly, leave a very small quantity of lighl

ashes, which quickly cool down, or blow away before setting fire to the

whole of the house and the furniture ; when the straw thatches on the con-

trary, and these take fire, everything is lost. Gathering these fronds and

making thatches is the industry of certain villages.

The Platycerium coronarium Desvaux, is called the devil's box by
the Annamites who worship or rather fear it. Its barren leaves climt

up and round the trunk of the tree on which it grows ; the ribbons

hanging all round give the whole efifect the appearance of a mysterious

sunshade, suggesting the abode of some redoubtable genius. When they
come across one of these Platycerium, they never fell the tree that supports

it, even if it be the best tree in the forest, but they turn their heads away
out of regard for, or perhaps from fear of offending the genius.

Although this plant is met with frequently enough in the forest, Father
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Cadie;re never succeeded in getting an Annamite to show him a specimen.
The plant is taboo and the profanation would bring evil on the transgres-

sing native.

i The stem of Lygodium supplies a binding material sufficiently strong,
! but not durable. Fishermen place a bundle of Lygodium in their nets to

check the struggles of the fish inside.

Here the author ends his first account of the uses and folk-lore of

Pterydophytes, which he intends to continue later, inspired in his work

by that of M. Rolland on the popular flora of France.

306 - Effect of Certain Organic Substances on Plants. — Qamician, g. and ravenka,
C. in Gazzdta chimica italiana, Year XLIX, Part II, vol. Ill and IV, pp. 83-126,

figs. 20 + 2 tables Rome, 191 9.

The authors studied in previous experiments (i) the influence that

certain organic substances have on germination and particularly on the de-

velopment of plants; they also dealt with the changes, especially

auto-oxidisations, to which certain compounds are subject through the

action of catalysts contained in plants. The work now under review con-

cerns another set of experiments : in its first part they investigate the ac-

tion of some more organic substances on plant growth; in the second

part they deal further with the question of auto-oxidisation.

Young French beans plants were selected for the experiments, and

grown on cotton wool
; this was daily moistened either with solutions of

the substances which were the object of experiment, or twice a week alter-

nately with a nutritive solution. The influence of the various solutions

on the assimilation process was investigated by noting the distribution of

starch in the l^ves. To this end certain leaves were partially covered in

the evening with a strip of black paper, so as to show up the

coloration of the portions not covered ;
on the following day they were

collected during the hours of the most intense luminosity, dipped for a mo-
ment in boiling water, decolorised with alcohol and finally treated

with a solution of iodine and potassimn iodide. The starch completely

disappeared from the covered portions of the leaves, if the leaves were in

normal condition ;
but if these were not under normal conditions or were

at all sickly, the starch did not disappear altogether. By the system
adopted, any alteration which the leaves had suffered was made manifest.

The substances tested and their effect on the plant were :

Monomethylamine. — Poisoning effects, though not very pronounced.

Dimethylamine. — Poisoning effects more pronounced than with mono-

niethylamine.

Trimethylamine.
—

Stronger and swifter poisonous action than that

shown by the two other amines ;
it manifests itself in the drying up of the

leaves.

Isoamylamine. — The first simple leaves dry up rapidly ;
the

first compound leaves appeared almost deprived of chlorophyll and soon

withered.

(i) See R., Dec. 1917, No. 1136; R., Apr,, 1918, No. 853 ; R., Jan., 1919, No. 30. [Ed.)
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Tartarate of ietraethylammonium.
— Plants took on a peculiar appear- |l

ance; slight poisonous effects.

Ammonium- saZ^s. —• Normal development.
Urea. — Vigourous growth.
Guanadine. — The young plants were evidently sick; leaves faded

first, then stems drooped.

Cyanamide.
— Remarkable eft'ects of poisoning ;

leaves fade, and growth
suffers a check.

Potassium cyaitate.
— Growth is checked, the leaves become wrinkled,

and then stems begin to droop.
Potassium cyanide.

—• Growth is delayed ; leaves wrinkle and fade,

stems remain erect.

Potassium salicylate.
— It causes some delay in the growth of plants, but

these reach the flowering stage and ripen some of the seeds.

Methyl salicylate.
— Poisonous eft'ect is quite plain ;

it manifests it-

self after the appearance of the second compound leaves.

Pyrocatechin.
— Plants quickly show ailing symptoms, but live on

though very poorly.
Guaiacol. — Growth stops when the first compound leaves are about

to appear, and the young plants die off" shortly after.

Aniline. — Remarkable poisoning effects manifesting themselves in

the leaves ; growth is checked a few days after the first treatment.

Acetanilide. — Leaves turn yellow, stems become soft, growth is

checked. Plants begin to decline sooner than is the case with aniline

treatment.

Methylacetanilide (Exalgine).
—

Poisoning effects similar to those

caused by acetanilide, though more pronounced.
Indole. — Stems wither, the young plants droop and die off' quickly.

Methylindole.
— Effects similar to those caused by indole, though

not so swift, perhaps because methylindole is sparingly soluble.

Pyridine.
— Normal vigorous growth.

Piperidine.
—

Slight check of growth ;
leaves show a few yellowish

spots, but the young plants go on growing vigorously enough.

Methylpiperidine.
— Remarkable poisoning efi'ects manifesting them-

selves through blotches on the leaves and recumbent stems.

Acetyl-piperidine.
— Manifestation of poisoning eff'ects through the

fading of the leaves ; stems remain upright.

Piperine.
— Effects not unlike these produced by methylpiperidine ;

leaves fade and stems droop.
Conine. — The young plants soon start ailing ;

leaves dry up, but

stems continue to stand straight.

Tartarate of dimethyl-piperylamnionium.
— Peculiai appearance of

the plants similar to that caused by other quarternary bases, though
less pronounced. lyimited poisonous effects.

Nicotine. — Withering of the simple leaves, albinism of the first com-

pound leaves.

Morphine.
— Effects of poisoning not very remarkable.
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Codeine. — Poisoning effects more pronounced than in the case of

morphine; many blotches cover the leaves which dry up.

Heroin. •— Remarkable effects of poisoning on the leaves, which turn

yellow.

Papaverine.
— The young plants gradually wither ;

leaves dry up
round the margin.

Narcoiine. — Effects similar to those caused by papaverine.

Cocaine. — lycaves become covered with brown blotches, the young

plants die off before the growth of compound leaves.

Atropine.
— Leaves first get wrinkled, then full of spots. The more

advanced young plants are very sickly, nevertheless some of them reach

the flowering stage.

Sparteine.
— Leaves become full of brown blotches and dry up quickly.

Caffeine.
— Leaves become covered with yellow spots and dry up

rapidly.
Theobromine. — Poisonrais eff'ects not very pronounced, which are

made manifest through the albinism of the simple leaves.

Methlyl-uric acid. — Limited poisoning effects ; the first symptoms
manifest themselves after the emission of the second compound leaves.

Uric acid. —•

Vigorous development.

Quinine.
— Vegetation is checked, leaves become wrinkled, stems

droop.
Cinchonine. — Although less remarkable, poisoning effects are simi-

lar to those caused by quinine.

Strychnine.
— Growth is checked when the second compound leaves

make their appearance.
The results above reported led the authors to the following conclu-

sions :
— Methyl-radicals, far from having a protective influence on

the reactive groups such as hydroxyls, amino and imino groups

heighten the action of the fundamental substances that contain them.

Methyl groups are not the only ones, which modify the action of organic

compounds on the plants experimented upon, as other radicals manifest

an action of their own, i. e. the propyl radical of conine, the acetyl in

acetyl-piperidine acetyl-morphine and acetanilide and again the radical

of the piperinic acid in piperine.

One is led to believe that plants start from the simplest fundamental

compounds and that they combine with alkyl or acid groups and lateral

chains detailed tc special functions.

The poisonous substances experimented with, interfere in certain cases

with the formation as well as the migration of starch; the leaf treated with

iodine reagent takes on a peculiar and different appearance in each

caseofinhibition .

The experiments described in the second part aimed principally at

comparing the oxidisations determined by plant enzymes with those which

CiAMiciAN and Silber produced by the action of light {Memorie della R.

Accademia delle Scienze delVIstitnto di Bologna , Series VI, Vol. IX, pp.168;

Series VIT, Vol. II, p. 188; 1914-1915). A mash made with spinach was
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mixed with the water solution of the substance under study ;
the mixture

|

was left for a \^'hile to stand and submitted to a slow current of oxygen.
In a water extract of the mixture were sought the newl}'- formed bodies.

It was noted that in general the oxidisations caused b}^ light and those

caused by enzymes are not the same ; thus toluol, which through the ac-

tion of light yields benzoic acid, by auto-oxidisation undergoes no change
through the action of enzymes in spinach leaves. Among the acids that

were examined, oxalic acid is almost entirely oxidised through the ac-

tion of light and through that of enzymes. Succinic acid under the in-

fluence bf light yields small quantities of glyoxal together with acetic al-

dehyde, acetic and propionic acids ; through the action of enzymes, suc-

cinic acid produces neither glyoxal nor volatile acids but onl}^ acetic al-

dehyde, while a portion of it is changed into a compound that emulsin

can split. Lactic acid undergoes auto-oxidisation through the action of

light and gives aldehyde and acetic acid ;
with the enzymes, lactic acid

produces only the aldehyde. Light causes the auto-oxidisation of man-
delic acid, which yields benzoic and salicylic aldehydes ;

but the enzymes
transform mandelic acid almost completely in a compound, which after

hydrolysis with sulphuric acid, produces mandelic acid once more.

The action of light and also oxygen change coumarin into its dime-

rous form, the hydrocoumarin of Dyson ; this polarisation does not take

place with spinach enzymes.

Amongst the ketones, acetone and probably also methylethylketonc
behave in a similar way under the influence of light or of the enzymes.
The difference between the two agents was most marked when cyclo-

ketones were employed ; /. e. cyclo-hexanone, the isomerous 3 meth^'l-cyclo-

hexanones and menthone. Light in these three cases is accountable

for the hydrolysis which produces the respective fatty acids and for the

oxidisation leading to the dibasic or ketonic acids corresponding to the

ketone emplo^^ed. With the enzymes, on the contrary, the authors could

never obtain the dibasic acids corresponding to the ketone employed, but

they always obtained lower fatty acids, butyric, propionic, acetic, and formic

acids. Small quantities of succinic acid were also identified among the

oxidisation products of menthone and meta-methyl-cyclohexanone. It is

confirmed therefore that the enzymes of spinach leaves have an selective

oxidising action which sometimes remains in abeyance, and in other

cases goes further than that caused b)- light.

In living plants the oxidisation is more energetic than that

produced by enzj-mes, which are active even in dead leaves. Substances, in

fact, that greatly resist oxidisation, such as pyridine and benzoic acid,

after inoculation in a maize or tobacco plant, are found but in small

quantities in the extract made from them, while spinach enzymes in pre-

sence of oxygen do not aft'ect them.
The energetic oxidising faculty of plants, especially that of living plants

cannot be attributed to the known oxidases, but more probably to proto-

plasmic enzymes insoluble in water and to all appearances insoluble in

glycerine These statements prove that plants have a very efficient way
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jiyoejof eliminating waste organic products, viz., oxidisation. If in some of

f-theni certain substances are found which are termed accessory, such

as glucosides, alkaloids, etc., these bodies cannot be regarded as waste

J 3jM products, because plants would not, eventually, lack the means for their

elimination.

1307
- On the Biological Meaning of Tannic Bodies. Variations of Tannin Content in

the Bark of Chestnut tree According to Months and Seasons. — de dominicis,

A., in Le Stazioni sperimentaU agrarieitaliane,Vdl.liII, pp. 305-311. Modena, 1919.

The author reviews the controversial opinions concerning the bio-

logical meaning of tannic substances in plants ;
he relates his own experi-

ments and observations on the bark of chestnut trees consisting in the

determination of the content of tannin at various ages and in various months
of the year and dwells on the influence of acids on the coagulation of the

white of egg through the agency of tannin. He also discusses a number
of facts for the interpretation of the results of his own experiments in re-

lation to those obtained by others, and reaches the following conclusions :

As regards their origin, constitution, physical and chemical proper-

ties, tannic bodies are of the nature of glucosides. The esterification

takes place between a more or less sirnple or complex aromatic oxyacid
of fundamentally gallic and protocatechic type and a sugar, which, more

frequently than not, is glucose. Biogenetic, synthetic as well as optical
reasons prove this assertion.

Tannin is a strong poison for protoplasm because it is an energetic coa-

gulant of albumin ;
on the other hand we see it appear, increase and remain

during the germination of seeds that first contained none of it. Tannin
therefore is not a reserve-substance stored up, either for the sugar that

it contains, or for those compounds, which of themselves would be injuri-

ous, were they to accumulate in a fiee state. Tannic substances should

be considered secondary products of metabolism. This interpretation
with regard to tannin cannot be extended to the esterification of phenol-
carbonic acids, which represent the nucleus of tannic substances. The
same biologic reason does not apply to the formation of other glucosides,
that is, to the neutralisation of the toxic properties of the products of

plants metabolism. Gallotannic acid, in fact, is more toxic than gallic
acid.

Tannin is readily absorbed by wood, gallic acid hardly at all. The
easier elimination of tannic bodies in the form of glucosides, through the

absorbing action of the cellulose of the wood, is not the only, nor the prin-

cipal reason for their formation. Firstly, if the tannin absorbed became
an intimate part of the substance of the w^ood, it could not be extracted

by water
; secondly no explanation is offered with regard to the cycle atid

destination of tannic bodies in plants and in their non-ligneous organs.
The results obtained by the author -suggest the following explanation :

—
The principal reason for the formation of tannic glucosides is that these

are more readily oxidised than the phenolcarbonic acid from which they
are derived. Tannin in fact burns more easily than gallic acid. This is
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a very important reason when viewed in connection with plants, which
are without excreting organs, because it provides a means whereby plants
can get rid of products, some of which are very poisonous. Thus tannin

is eliminated from fleshy fruits through complete self-oxidisation, when
its coagulating energy is no longer neutralised b)^ the stabilising action

of the free organic acids, which gradually disappear with the progress
towards maturation. In other organs the tannin formed, or migrated
thereto, is balanced by that which combustion destroys. In the case

of a peripheral organ, such as the bark, directly exposed to atmospheric

oxygen and to atmospheric changes, that balance is liable to be affected,

as for instance, when the oxidisation of tannin increases as the tem-

perature rises, reaching its maximum in summer's hottest months.
Tannic substances in the form of glucosides represent a waste pro-

duct which the plant easily destroys, but it utilises the combustion pro-
cess for vital purposes.

308 - Relative Resistance of Various Crops to Alkali. — Harris, f. s. and pittman, d.

W., in Bulletin'^o, 168, Utah Agricultural College Experiment Station, -^p. 1-23 + 69 fig-

Logan (Utah), July, 191 9.

Different plants show considerable variation in their resistance to

soil alkali. Some wild plants grew only where the salt content is high.
On the other hand, most cultivated plants suffer continually in the pre-
sence of very large quantities of soluble salts ; there are a few exceptions to

this rule, e. g., the date palm.
In many of the arid regions of the world the presence of alkali is one

of the chief obstacles to the development of agriculture.
Between tracts completely free from alkali and those where the salt

concentration is such as to prevent crops, there are very large zones of

intermediate character where it is possible to introduce- crops relatively

less sensitive to the injurious action of alkali. The experiments described

in the Bulletin under review were made with the object of studying the

germination and growth of various crops in alkali soil
; they dealt wiuh,

numerous species of cultivated plants and several varieties of each species,!

Glass vessels were used filled with a calcareous loam soil of the
"
Green-;

ville loam
"

series, in which the concentration of certain salts was varied,
j

In each vessel 10 seeds were sown. Three "iweeks after the plants came up,

they were harvested and the dry weight determined as a measure of the

total growth.
Salts used. — Sodium chloride, sodium carbonate, and sodium sul-i

phate in the concentrations indicated in the adjoining Table.

Crops tested :
—

14 varieties of oats, 8 varieties of wheat, 3 varieties

of barley, rye, 7 varieties of maize, 3 varieties of millet, 5 varieties of sor-i

ghum, 8 tpes of forage legumes, 4 varieties of beans, 7 varieties of fodder

grasses, 5 kinds of vegetables sugar beet, buckwheat, hemp, flax, rape.

The different varieties of oats did not show any great difference in)

their resistance :
— Bosivell Winter, Red Rust Proof, Black and White Tartar,^

and Colorado No. 9 were slightly less resistant than the others. The lower!
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'^m Concentration of salts used {in millionth parts of dry soil).

Number Sodium chloride Sodium carbonate Sodium sulphate

M

lerii

I.

2.

3-

4-

5.

6.

7.

8.

9-

10.

333
666

I 000
1 500
2 000

2500
3 000

3500
4 000

666

1333
2 000

3 000

4 000

5000
6 000

7 000
8 000

1 000
2 000

3 000

4500
6 000

7500
9000
10 500
12 500

concentrations of salts stimulated gro\vtli, and this stimulation continued

up to 1000 milliontlis for the chloride, 2000 for the carbonate and 3000 for

the sulphate. Above these limits the number of plants obtained and

[tteir growth declined rapidly.
For wheat, similar conditions as for oats were obser\'ed. Turkey

Red was the most resistant and Velvet Don the least resistant.

Among the varieties of barley tested Black Hulless was the most

resistant and Utah Winter the least.

Only one variety of rye was tested and it showed itself very resistant.

The maize showed effects of toxicity at low concentrations but was,

however, resistant and was able to grow considerably even at very high
concentrations. In comparison with other crops it seemed to be more
sensitive to the action of sodium chloride than to that of the sulphate
or carbonate. Millet showed similar resistance to maize.

Among the varieties of sorghum tested. Collier's showed itself most

resistant, and Milo Maize the least so. Vicia villosa showed tolerance for

chloride.

The growth of alfalfa ceased at a concentration slightly lower than

that required for stopping the growth of Melilotus alba.

Of the grasses, the rye grasses were the most resistant though very
sensitive ; Poa prafensis was the least tolerant and is extremely sensitive :

Dactylis glomerata was only slightly more resistant.

Rape was more resistant to chloride than to carbonate and sulphate ;

on the other hand, sugar beets were stimulated by low concentrations

of carbonate, but injured by chloride and still more by sulphate of sodium.

Kohl rabi was very resistant to sulphate at low concentrations but
was very sensitive to carbonate even of low concentration, and a concen-

tration over 3000 millionths stopped growth. Taken altogether the data

collected lead to the conclusion that the application of salts at concentra-

tions higher than 4000 millionths for chloride, 8000 for carbonate and 12 ooo

for sulphate is injurious for ordinar^^ crops. These figures would have
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to be modified if they were obtained from analysis of alkali soil, since the

relation between alkaline chlorides and carbonates is not the same for
"

salts added
"

to the soil as for
"

salts extracted
"

from the soil.

In any case in land rich in salts the most suitable crops are cereals

and the least suitable forage grasses. Of the forage crops may be recom-

mended :— Vetches, Melilotus alba, alfalfa, and Vigna Catjang, but

Timothy grass and Alsike clover are not be ad\dsable.

309 - Influence of the Soil and Manure on the Nitrogen and Ash Content in Crops.— Maschhaupi I. G. (Rijkslandbouwproefstation te Gronigen), in Verslagen van

Lanbowkundige Onderzoekingen der Eijkslandbouwproefstai-ions, No. 23, pp. 40-54. The

Hague, 1 91 9.

Results for the year 1917 of the experiments started in 1909 ; the

results up to 1916 have already been reported (i).

It is confimaed that phosphoric anhydride used as a fertiliser is little,

if at all, utilised b}^ plants on reclaimed land : the reasons of this interest-

ing question will be the subject of further researches.

The corroboration of previous analytical data with regard to potatoes
confirms the fact that systematic ash analyses makes evident the relation

between the natm"e of the soil and the composition of the plants grown
xn it. This is important from the soil science and from the manurial

point of view.

It is to be borne in mind that the influence of manuring on the plant
ash may be properly estimated only when crops do not differ much as to

the time of their harvest and as to the quantity of their yield.

PLANT 310 - On the Behaviour of Hybrids Resulting from the Crossing of a Mutant with
BREBDING

jjjg QrigUial Variety — Fruwirth, C, in ZeUschrift fur Pflanzenzuchtung, Vol. VII,

No. I, pp 66-73. Berlin, June 191 9. •

The author reports on some crosses between a mutant and the variety

from which it originated by mutation.

Lupinus angustifolius has seeds with brown-black, grey-green and fight

brown, marbled tints due to brown pigment held in a certain part of

the spermoderm. The thicker the pigment-layer, the darker and more

evident the marbled patches.
In 1909 the author picked out a plant of Lupinus angustifolius -with 4

seeds of uniform grey-greenish tint. There are other seeds on the same plant

with hardly noticeable patches and it was befieved at first that these were

ordinary instances of modifications or fluctuations, but the behaviour

of the progeny and, more so, that of certain hybrids between the
"
variants

"

and the original form revealed the difference existing in the genetic

coinposition.
The normal type would have, besides the determinant F responsible

for the spermoderm coloring in general, also the factor M because this

is accountable for the distribution of the pigment itself, to which are due

the pecuHar marbled patches.

(1) See R.. 1919, No. 579- [Ed.)
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The normal type would have the gametic formula FF MM ; in the

"variant
"

seeds, on the contrary, the factor M is lost and the formula

FF mm woould express the issue.

The presence or absence of the factor M is responsible for the difference,

therefore when studying hybrids between the variant and the original

jorm, we should solely refer to this factor.

The following is the plan for F^, F^, and F^ of the cross between

lupin with marbled seeds (original form = MM) and the lupin with seeds

of uniform tint (variant = mm).

p : = MM .... X .... mm

V / \ / \ V

F3 = MM MM-Mm-Mm-mm . . . MM-Mm-Mm-mm mm

The composition and nature of the descendants, on the whole, are

are those corresponding to a monohybrid as shewn on the above plan.

Nevertheless in many cases there are exceptions to the rule and the

following may be quoted :
—

i) The
"
marbled

"
character is dominant in F^ when the female

.parent is marbled ;
it is recessive when the female parent is of uniform

tint. This occurs in spite of the composition Mm identical in both.

2) The dissociation in F^ takes place without exception in all

hybrids of the F-^, whether marbled or of uniform tint (constitution m m :

see later).

3) In the successive, plants up to Fg, with marbled seeds may either

dissociate or keep constant through their progeny ;
but it may happen that

certain plants with the marbled seed character keep constant according

to the plan, while others dissociate against all expectations.

4) Plants with marbled seeds may keep constant through one gene-

xation, dissociate in the next, and afterwards become constant again.

5) Plants with seeds of uniform and constant tint (the result of

dissociation) may dissociate in 2 generations, then become constant

through the successive issues.

6) In certain cases there is no rule concerning the numerical pro-

portion of dissociation ; there may be prevalence of plants with seeds

having uniform tint, or there may be prevalence of the one or of the other

type alternately.

These departures from the rule might be explained in the following

manner :
—

A) With regard to the predominance of the female parent's charac-

ter, tl^ere may be 2 alternatives ;

—
[310]



312 PLANT BREEDING

a) M, being the male parent's progeny, has no influence on th

combination Mm and is completely separated from m, thus having Mm
b) Spontaneous change, because factor M, is inactive when issue

from the paternal side.

B) First generation hybrids have always the formula Mm. I

the case though of M j m the issuing hybrid wiU have uniform tint, as i

its composition were mm; while in Mm, on the contrary, the issuin

hybrids will be marbled with M dominant. In F,, there will occur in bot

cases identical dissociations.

C) Considering that a plant M j m presents itself as m m, it is nc

surprising if, from individuals having seeds of uniform tint and the app£
rent constitution mm, but really with Mn constitution, wiU give dissc

ciated descendants.

D) At times, the normal association of the determinants remain

through one generation, but is discontinued in some individuals in the g(

nerations after that : thus the passage from M m to M { m, or from M ! t

to Mm will explain the irregularities quoted in paragraphs 4 and 5.

E) The possible irregularities referred to above wiU explain th

absence of any numerical order at times connected with character dissc

ciation through successive generations of hj^brids derived from the cros

of a mutant with the original form.

In conclusion, by crossing a mutant formed through the loss c

the determinant M alone, a monohybrid is obtained, the descendants c

which can be explained on the main Hues of a monohybrid plan. There ar<

however, numerous cases that do not fall within the bounds of this plan an

in aU HkeUhood, such cases are due to spontaneous changes in M, or t

the existence of differentiated groups Mlm and Mm.

311 - Australian Varieties of Wheat Obtained by Hybridisation and Selectioi

— Pridham, j. T., in The Agricultural Gazette of New South Wales, Vol. XXX, Part. '

pp. 641-642 + 2 figs. Sydney, Sept., 191 9.

Description of 3 varieties of wheat obtained by crossing and selection: -

Clarendon, Hard Federation, and Warden.
Clarendon. — The pedigree is as follows :—

Eden x Jondhala

Jonathan Unnamed
j

Gluyas' Early Unnamed

Bobs Unnamed

Clarendon

Matures early : straw fairly tall, white and not very strong. Ear ere

sHghtly awned at the tip, fairly open ; glumes long and pointed ; gra|
white, medium hard, in quality sHghtly superior to Canberra.

Clarendon wheat is resistant to rust, partly owing to immuni'
inherited from its ancestor Gluyas Early and partly owing to its earhnef^
It is less Hable to lodge than Canberra.

[310-311]
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Hard Federation :
— Obtained by selection from Federation

' 'which is believed to be the product of a natural cross), and from which
it is distinguished by the ears being less dense, ; eaily ripening (a- week

^arher) ; vigour and development of thf- culms which, although sHghtly less

robust than those of its ancestor, are little liable to lodging. The grain,
hard and heavy, contains 11 % of gluten. Hard Federation grows well

- in the western and south-western districts ; in the southern districts,

however, its yield is less than that of Federation.

Warden — The result of a cross made by Pye at Dookie College,
Victoria. Its pedigree is :

—
Quartz X Wards' White

Unnamed Bordeaux rouge

Warden

It is par excellence a forage wheat. It remains green for a long time,

ij^ar white, erect, pointed, open ; glumes firmly attached, grain soft, elon-

gated, pale red. It yields abundantly and is easily threshed.

512
- Experiments in Hybridisation Between Certain Kinds of Wheat in New
South Wales, Australia. — Pridham, J. T., in The Agricultural Gazette of New South

Wales, Vol. XXX, Part. 9, pp. 625-626 -f fig. 2. Sydney, Sept., 1919.

The Federation variety of wheat is characterised by its high yield
and by the robustness and fine growth of its straw ; its grain is of excellent

^

'quality.

The Cowra Ko. 15 variety, with somewhat complicated pedigree,

fhas broad, dense (compact) ears, straw of medium height and an erect

habit until the harvest ; its grain has slight defects in quality and structure.

The author undertook, in 1914, the cross Federation X Cowra^o. 15
with the object of combining the quaUties and type of grain belonging to

jjt;
the variety Federation with the excellent characters of CowraNo. 15. The

[experiment is in progress ; the F5 generation has already been reached ;

- jsome of the selections have a brown ear like Federation, others on the other

jhand
a white ear like Cowra No. 15, but the great majority have brown

ears indicating the dominance of Federation.

The author proposes to continue his experiments with the object of

jisolating types and forms in which the desired characters are combined in

the best proportions and in a homozygous state.

Both Cowra No 15 and Cowra N^ 19 belong to the group of

Farrer crossbreeds. In 1916 these two varieties were crossed with the

object of obtaining an early or moderately early type, with grain of medium
soft character. As in the previous case a large number of forms was ob-
tained and it is hoped to isolate some with the desired genetic constitution.

It

St
;,

f
1313

-
Synthetic Production, by Selection and Crossing of Varieties of Maize Very

Rich in Gluten, in the United States. — hayes, h. k. and garber, r. j., in journal
of the American Society of Agronomy, Vol.11, No. 8, pp. 309-318 -j- i pi. Washington
D. C, Nov, 1919.

Results of a series of experiments carried out at the Minnesota
Agricultural Experiment Station, commencing in 1915, with the
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object of creating a type of Minnesota No. 13 maize with a high

protein content.

The experiment commenced with the self-fertilisation of a certain num-
ber of ears and the determination of the protein content of each ; the eai;

with the highest protein content were used as parents for many lines:

it was determined experimentally which of these lines when crossed gave
the best yields. The best yielding cross was then sown in an isolated plot

and selected for vigour. The results so far obtained show that the method
is reliable.

In 1918, self-fertilised ears were obtained from F^ crosses between

high protein strains. A negative correlation exists between the number
of grains per ear and the percentage of protein. Table I gives an idea of

this correlation.

Tabi,e I. — Correlation between
"
number of grains per ear

"

and
"
percentage of protein ".

Percentage of protein.
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Table II. — Average protein content in self-fertilised ears

and in ears of crosses.

Strain
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314 - Improvement of Potatoes through Hybridisation and Selection of Bud Muta-
tions. — AuMiOT, J., in Comptes rendus des Seances de VAcademie d'Agriculture de France,
Vol. V, Year 1919, No. 35, pp. 905-910. Paris, Nov. 19, 1919.

The author describes work carried out in 1919 aiming at the improvement
of potatoes; his experiments included :

—
I) Rearing potato seedlings ;

II) crossing and hybridising; III) cultural bud mutations.

I) Rearing potato seedlings. — Between April 9 and 13,

the author sowed about 10 000 potato seeds in pots, keeping them
on hot-beds and under frames. AH these seeds were the results of

crosses between cultivated varieties, others were the result of hybri-
disation between Solanum Commersonii, wild S. Maglia andS. tuberosum;
a small number were the product of natural pollinisation ; the experiments
were therefore carried out with cross-breds and hybrids.

He obtained 31 17 seedHngs, which were all re-potted once and 483
of them were potted on a second time before being planted in the open.

They struck roots in a most satisfactory manner. The young plants showed
a remarkable hardiness and vigour during the long drought which

preceded and followed the planting. Their growth was marvellous ; the

stems stood from 56 to nearly 61 inches high with a diameter of as much as

four-fifths of an inch near
.
the ground and carried numerous strong

upright branches. The blossoming was gorgeous and lasted long; fruits

were extremely plentiful. The crop was harvested at various dates, a

start being made with the earher varieties ; the 3deld in a large number
of cases corresponded to the vigorous growth. The seedlings ori-

ginated from 24 crosses btween 10 varieties of cultivated potatoes and one

hybrid : S. Maglia S. tuberosum var. Enowflack.
The vigour and productivity of cross-breds are infinitely greater than

those originating from natural fertilisation and are all the greater as the

characters of the parents differ. Since its introduction the potato has been

propagated from tubers ; this doubtless explains the extraordinary growth
of cross-breds in which the effects of cross-breeding (heterozygosis) are

added to those of the propagation by seed.

In the subjoined table some figures concerning the yield are given :
—

Crosses

Number

of

tubers

Crop

per plant

Weight
of the

heaviest

tuber

Crop
calculated
at the rate

of

33.000 plants

Beurre X Marechal Vaillant

Enowflack X Industrie

Beurre X Blanchard

Jaune d'or de Norv^ge X Beurre . . . .

Wonder of the World X Bolivienne i o bis

Beurre X Bolivienne 10 bis

Enowflack X Beurre

Wonder of tiie World X Beurre

[$I4]

70
II

61

40
29
28

17

kg.

2.730

1.640
1.802

I -750

1.667

0.715
0.860

0.950

gm.

152

355
90
76

139
59
no
188

kg.

89.090

54.120

59.466

57-750

55-OIO

23.595

2S.380

31-350

I
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The author took into consideration other characters besides vigour

and productivity, such as shape, colour of the skin and colour of the pulp.

•Several crosses with Bolivienne 10^'^^ are prooi against Phytophthora infestans

\
even under really unfavourable conditions. S. Maglia X S. tuberosum

var. Enowflack produces a hybrid with intermediate characters to those

of the parents, although nearer to S. tuberosum than to S. Maglia.

II) Crossing and hybridising. — In igig the author made 1370
i< poUinisations and recorded 458 successful ones. The following varieties

!! entered into the combinations :
—•

i

a) 15 varieties cfdtivated in Europe :
—Industrie, Institut de Beau-

i
vais, Professor Maerker, President Kriiger, Early Rose, Doctor Lucius,

Beurre, Garibaldi, Reine des Farineuses, Geante Bleue, 1915 Seedling,

[ (with long yellow tubers) Enowflack, Prince de Galles, La Tour d
'

Auvergne,
Yellow Malta.

h) 3 Bolivian varieties: — Nos. 6, 10 bis and 17.

c) I mutant : S. Commersonii mutated in 1917.

^) II crosses of the year; Beurre X [Marechal Vaillaut, Beurre X

Jaune de Norvege, Beurre X Blanchard, Beurre X Bolivienne lobis BoH-

vienne 6 X Beurre, Blanchard X Enowflack, Blanchard X Beurre, Enow-
flack X Beurre, Enowflack X Bolivienne 10 bis, Enowflack X Bohvienne 17,

Jaune d'or de Norvege X Beurre.

e) 1 hybrid :
— S. Maglia X S. tuberosum var. Enowflack.

/) 3 wild forms :
— S. Maglia Schlecht, S. Commersonii Dun., S. Cal-

dasii Kunth.

g) I sort of doubtful origin :
— S. tuberosum Sutton.

The author was prevented by mishaps and unfavourable circumstan-

ces from getting some very good varieties through to the bearing stage,

but he is confident of doing so ; his material for experiments is rapidly

increasing and later on he will resume his observations bearing on the ge-

netic side.

III) CuIvTuraIv bud mutations. — The experiments with mutations

of tuber-bearing wild Solanum were extended to 200 potted plants. The
•observations confirmed those of previous years :

— every rowpropagated
by tuber, with the exception of some cases of retrogression, keeps the cha-

racters already acquired in its environment, or changes more and more
in the mutative sense.

Number 25 (S. Maglia modified in 1916) has distinctly mutated to

cultivated S. tuberosum. Its aerial and underground organ are those of

the common potato. On September 13, growth being near its end,

the plant was dug up, and had grown 6 small tubers on 3 very short stolons

not longer than %^ inch ;
the tubers were of spheroidal or slightly elongated

shape with shallow eyes, purple-red skin and white pulp.
Numbers 118, 119 and 120 S. Commersonni C N E have also produced"

mutated
"

plants of beautiful appearance, healthy and even with well

grouped tubers, oval or oblong, shallow eyes, yeUow peel and white pulp.
The author obtained mutations that do satisfactorily under cultivation,

the S. Commersonii mutated in 1915 and 1916 are disease-proof and yield

[314]
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an average crop. Among them worthy of note is S. Commersonii (mu-
tated in 1916; which is bound to take a prominent place among the varie-

ties most largely grown ; its characteristics are :
—

vigour, immunity to

disease, large crops ranging from i lb. 14 oz. to 3 lb. 14 oz. per plant, fair

appearance, nice shape, good quahty.
The author did not anticipate that good sorts coming well up to the

agriculturist's expectations could be obtained starting from wild species
with long threading stolons that carried small, non-edible tubers ; but

experience shewed how this is possible by means of cultural bud mutations.

315 - Investigations on the Variability and Heredity of the Characters of Certain

to Species of Lolium, — Hessing, V. in Zeitschrift fur Pflanzenziichtung, Vol. VII,
No. I, pp. 53-57- Berlin, June, 1919.

Results of genetic and biometric investigations bearing on the

variability and heredity of the characters of Lolium italicum, L. italicum

var. Westerwaldicum and L. perenne.
Within the uncertain bounds of the species these plants have

a great number of types and characters which, though relatively constant,

largely overlap and are grouped in the most varied combinations.

The separation of varieties and of species itself is often impossible,^
because of such fluctuations ; take, for instance, Lolium italicum ; it has

closed leaf-buds with laminae folded, while buds of L. fercnne have
rolled up leaves, though in many cases it is quite the reverse. There is un-

certainty also with regard to the number of inflorescences, number of

spikelets on the inflorescence, length and width of leaves, presence or

absence of a^\ns, length of haulnxs, etc :

Habit of growth. — The author classifies into 3 groups the various

habits of growth between which there are many intermediate forms :

a) Erect, V branched and fairly tall.

h) U shaped with larger and open stool.

c) I,ower stool shaped almost 'like a rose.

They are conventionally distinguished thus :V = a;U = b;-— — c.

Isolation and selection by pure lines proved that habit of growth
is hereditary.

On a plot of L. itulicuin of the 0173 family, obtained from a U
plant, out of 42 individuals 38 had the U habit

;
out of 46 in the 0174 fa-

mily the U type was reproduced in 42 ; finally in the family 0167 out of

55 plants 52 had the habit of growth of the parent U.
Similar results were obtained for the V type, thus 48, 54 and 56 plants,

belonging respectively to the families 0227, 02230 and 0283, all issued from a

V parent, plant (
—

), 46, 53 and 54 plants reproduced the V habit of growth.
As to (

—
) 55 individuals taken from family 0212 issued from a

(

—
)

parent and 53 out of that number inherited the
(
—

)
habit of growth.

Width and length of leaves. — For Lolium italicum we have average
maximum length 7.09 mm., the maximum being 9 and the minimum 5»

Minimum average breadth was 3.6 with a maximum of 5 and a minimum
of 2.5. mm. Maximum average length is 183 mm. with a maximum of 265
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and a minimuixi, of 120 mm. Average minimum length was 175 mm.
with a maximum 195 and a minimum 101 mm.

For L. perenne the maximum average width is 3.09 mm. with a

maximum 4 and a minimum 2 ram. - The average length was 143 mm.
with a maximum 255 and a minimum 115 mm.

Shape and measurement op ears. — Poor specimens often bear

robust inflorescences which carry many flowers. Selection of these ears

did not lead to a real improvement of the variety. In fact on a plot
thus raised, the author obtained 68.5 % of weaklings, while out of one,
on which no selection was made, the percentage was 47.63.

On many ears of Lolium italicum the glumes often change into

spikelets, the ear thus becoming branched. The author calls it
" Erna-

rungsmodification
"

that is, a metabolic modification; nevertheless, he
considers that under suitable conditions the tendency to reproduce this

modification would be hereditary.
The ratio between the length of the floral axis and the number of

spikelets, or in other words, the densit}- of the ear, is also a most
variable character. The following figures represent the calculated averages
for L. italicum : —7.11 ; 8,96 ; 9.64 ; 12.64 ;

6.21 ; 11,65 ; 12.4 ;
12.11 ; 7.25

and 9.65 ;
for 2 sorts of L. italiatm var. Wesferwoldicum the figures are

11.89 ^^^^ 9-51 i
for ^' P^yenne 9.3

316 - Crosses between the French " Chevrier
" Bean with Green Seeds and other

Varieties. — Von Tschermak, E., in Zeitschrift fur Pflanzenzuchtung, Vol. VII, No. i.

pp. 57-61. Berlin, 191 9.

The French
"
Chevrier

"
bean is largely grown in the neighbourhood

of Paris. The tegument of the seeds, that is, the spermoderm, keeps

green even when these are fully ripe ;
so do the cotjdedons. The shells

have a tendency to keep green, fresh and succulent much longer than
in other varieties. Crossing Chevrier with types having yellow coty-
ledons and pigmented spermoderm ^ , we will find on the same mother-

plant seeds with yellow cotyledons. This is a plain example of embryoxenia.
The pigmented character of the spermoderm is dominant in F-^, but

in F2 the usual ratio remains, viz. : 3 : i (810 : 239 = 3.39 : i.oo).
The positive relation between green spermoderm and the permanence

of chlorophyll in the ripe shells is very interesting ;
this is observed in

Fi and F^ when crossing sorts with yellow cotyledons, but there is no rela-

tion between the green of the shells and that of the cotyledons. The
correlation is therefore quite restricted to organs of permanent natural

origin : the spermoderm and pericarp organs originated on the female side.

The valves of legumes with yellow cotyledons will keep green and tender
till maturity because of embryoxenia.

In F^ in which the white 01 pigmented spermoderm dominates over
the green, the colour of the pods fades as maturity approaches, but

thej^ always contain seeds with yellow and green cotyledons in the ratio

3:1. In Fj only plants with green spermoderm have pods always
green, the colour never fading. There may be the combination of valves
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that fade, with white spermoderm and green cotyledons ; it is easy to pick
out the looked-for combination of green spermoderm and green cotyledons

through the deep green colour, while seeds with green cotyledons inside

a white spermoderm are light green in colour.

Types which are the residt of dissociation, are to be found in F^
and onwards ;

the colours of their valves and spermoderm vary from

light to very dark green. This might be explained by the presence of

2 factors, one with a direct and decisive action, and the other acting
as an intensifier through a purely catalytic action. The ratio 3 : i is but

apparent, the real ratio being 12 : 4.

The Chevrier French bean is a first class vegetable. Unfortunately
the leaves are damaged by red spider (Tetranychus telarius,) while

a fungus, Colletotrichiim Lindemuthianum affects the pod and seeds.

The author is hybridising the Chevrier variety with the varieties

Princess, Flageolet, Victoria, Parisien blanc, Wachsdattel, etc., in order

to produce resistant and early types with larger seeds keeping at the same

time the fine qualities of Chevrier. T^^pes have already been obtained

with seeds weighing. 580 gm., the seed of the original Chevrier weighing but

278 gm.
Other crosses were made between Chevrier and Heinrichs Riesen-

zuckerbrechbohne to create varieties with pods which would remain

green until maturity (Chevrier character) that at the same time would

not be stringy; very thick and succulent (Heinrich character).

In 191 9. good combinations of such characters were obtained in F^',

these types will be propagated in 1920 and then suitability for canning
tested.

317 - Genetic Factors that Determine the Formation of Anthocyanin in Peas. —
Bach, S., in Zeitschrift fur Pflanzenzuchtung, Vol. VII, No. i, pp. 61-66. Berlin,

June, 1919.

The following gametic formulae concern the colour of the flower of
|

Pisum :
—

ABAB = homozygotic red

AbAb = homozygotic pink
aBaS = normal white

red X white — F heterozygotic red = AaBB

pink X white = F heterozygotic pink = ABAb.

The author carried out a series of investigations for the purpose of

ascertaining whether red heterozygotic plants, having ABaB structure,

can be distinguished from, red homozygotic ABAB through any appreci-

able differences in the quality and concentration of anthocyanin. The
white varieties "Victoria" $ and

"
Moerheims Riesen

"
$ were crossed

with red Pisum arvense (5 and with the pink flower variety
"
Rote Kro-

nen
"

(^ . For reference and comparison^ besides the 2 above-mentionedi

homozj^gotic types the
"
Niedrige Violette

"
variety was also taken as

a control.

Small pieces of petals were cut weighing 10 mgm. altogether; these were"1
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put in a calibrated tube containing 4cc. of 96 % alcohol, and the tube was

closed.

The petals lost their colour after 24 hours, when it may be said that

all the anthocyanin had passed into the alcohol. The colour test was easily

I made with the naked eye by looking at the two alcohol extracts against

white paper. The one deeper in colour was diluted with more alcohol till

the tint in both was even. The ratio of anthocyanin concentration was

established on the proportion of alcohol used for the dilution of the

deeper colour.

If extract A was deeper in colour than B and the alcohol required to

bring it down to B was 0.8 cc, then the anthocyanin concentration in plant

A was 3 times that in plant B. After even concentration was obtained, the

tint underwent further examination as to tone
;
for this second colour test

the author employed Milton Bradley's colour scale.

Results obtained. — i) Colour intensity in flowers of heterozy-

gous individuals was equal or higher (i 14 times) and even lower than the

red of homozygous flowers. As far as concentration is concerned, there

was therefore no difference between the 2 types; the discrepant ana-

lytical data are within the normal limits of the faculty of modification.

The colour tone was identical in any case ;
the quantity and quality of an-

thocyanin was consequently absolutely the same in both red homozygous
and red heterozygous types.

2) The extract of the pink variety of the
"
Rote Kronen" was in any

case 2 to 8 times less concentrated than the homo-and heterozygous reds.

The 2 red and pink types do not only differ as to colour intensity;

there is a dift'erence in the quality of anthocyanin as well : in fact when the

2 solutions are, through dilution, brought to have the same concentration,

a considerable difference is noticeable in the colour tone. There are

2 colours instead of one and when examined with the aid of Bradley's

scale, we find that red is nearer to Violet Red No. i and pink is closer

to Violet Red Tint No. i. The 2 homo- and heterozygous types differ

consequently in both colour concentration and pigment.
The factor B which is present in both red and white flowers and which

can change
'"

pink
"

to
"
red ", rather than concurring to intensify the

colour produced bj^ factor A, is responsible for the formation of a new

colouring matter.

318 - On Some Attempts to Cross-Pollinate PeasandBeans. — bach, s, inZ«/sc;i«7f

fur Pflanzenzuchtung VoL VII, No. i, pp. 73-74. Berlin, June, 1919-

Castration of 10 flower-buds of the pea variety
"
Victoria

"
; 7 of them

were artificially fertilised with pollen of Vicia Faha, 3 were not treated,

all were protected with a parchment paper covers. After 48 hours the

stigmata were cut oft' 3 of the pollinated flowers, fixed in Fleming's

solution, and embedded in paraffin. The 7 flowers left were kept for eight

days in their paper bags, when they produced pods from i to 2 cm. long,

and from o. 4 to 0.6 cm. wide ; the pods were seedless, and soon dried and

fell off.
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Microscopic examination of the stigma showed that only some of the

pollen grains had produced a pollen tube, which was very short, lo
[x

at

m,ost and was unable to penetrate the tissues of the stigma itself.

We have here the corroboration and cytological explanation of the

negative results which attended Gariner and Tschermak's hybridising

attempts. The small seedless pods were of parthenogenetic formation.
The impotence of the pollen of Vicia Fa ha might be explained, the

author thinks, by the want of the special chemical stimuli required for

the growth of the pollen tube and for enabling it to penetrate.

319 - On the Heredity of Red and Yellow Colours in Beta. — i^indhard, e. and
IVERSEN Karsten, in Zeitschrift fur Pflanzenzuchtung, Vol. VII, No. i

, pp. i -18. Berlin,

June, 1919.

Plants used in experiments : Eckendorf red beet, Des Barres yellow
beet, white sugar beet, Bda maritima

, and B. cicla.

We have in every case a determinant for yellow, the presence of which
is indispensable for the manifestation of ^.ny colour. R red and Y yellow,

together, give red ; Y by itself produces yellow, while R by itself gives
no colour.

The gametic formula of a heterozygous plant in relation to Y and R
will be R r Y y (F^) and its descendants would be :

—
1 R R Y Y red constant red.

2 R R Y y red dissociation in 3 reds : i white.

1 R R y y white constant white with red determinant.

2 R r Y Y red dissociation in 3 reds : i yellow.

4 R r Y y red dissociation in 9 reds : 3 yellows, 4 whites.

2 R r y y white dissociation in 3 whites with factor for the red and i white without

such factor.

1 r r Y Y yellow constant yellow.

2 r r Y y yellow dissociation in 3 yellows, i white.

I r r y y white constant white.

On the strength of these formulae the observations of the authOiT

are easily explained. Nevertheless in certain cases the number of indi-

viduals, the colour of which do not correspond with the anticipated pro-

portions, is larger than the mean probable error.

Thus, from a plant with the constitutional formula R r Y Y in F3, were

obtained 120 red individuals and 669 yellow, this being the ratio 2.578 :

1.422, rather than 3.00 : i.oo. The deviation is therefore -^ o. 422 or ii

times greater than the average probable error corresponding to 2000; there

is consequently a large surplus of yellows.
In series 9-13 heterozygous hybrids with regard to the 2 determinants

R r Y y should produce reds, yellows and whites in the ratio 9:3:4, that

is, the ratio between reds and not reds, should be 9 : 7. In realit}^ the ra-

tio was 8 : 43 : 7.57 with an evident shortage of reds ; thus the deviation,

was + o. 57 or 4 times larger than the calculated average probable error

Such occurrences are explained with the coupling of factors, "Fac-

torenkoppelung ", thus hybrid RrYy, instead of producing the 4 ga-
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metic forms R y, R Y, r Y, r y in equal numbers, gives through the com-

|-bination R y and r Y a frequency n times greater than that corresponding
to RY and ry.

Instead of 9 reds : 4 yellows : 4 whites, we should have the ratio: —
2 n^ + 4n -|- 3 reds : n'-^ + 2n yellows : n^ -J- 2n -f i white.

Considering the cases as a w^hole we find n between 1.65 and 1.75.

There is therefore coupling of R with y and r with Y, but the coupling
is not perfect as it requires the combination of Y R and r y according to a per-

centage of crossing over equal to 36-38 %.

320
- Effect of Temperature on the Quality of Sweet Maize. — Stevens, n. e. and

HiGGiNS, C. H., in Journal of Agricultural Research, Vol. XVII, No. 6, pp. 275-284 + 4figs.

Washington D. C, Sept., 191 9.

'^ The temperature at which sweet maize remains exposed after harvest

has considerable influence on its quahty. It is generally admitted that

sweet maize canned near the northern lim^'t of its cultivation is sweeter

than that which is canned farther south. From the investigations of

Straughen and Church it appears that the sugar content of the same var-

iety of maize when harvested is approximately the same in Florida, South

Carohna, New Jersey and Connecticut. The factor which eventually
has an influence on the concentration of sugar would be the temperature
during the period of preparation of the produce for commerce.

The authors, working on these, lines have been able to determine

that ;

—
(i) Maize deteriorates rapidly after it is picked (loss of sugar) and

that
; (2) the rate of deterioration is greater when the temperature is higher.

The variety
" Stowdl's Evergreen" (Maryland) when freshly pulled

contained from 4.59 to 4.74 % of sugar. After 24 hours at room tempera-
ture, one-third of the sugar had disappeared and the loss continued until the

sugar content fell to 1.80 %. At a temperature of 30° C. more than 40 %
of the sugar was lost in 24 hours.

To show that the deterioration of the quahty of the grain is in direct

relation with the temperature the authors made the following experiments :
—•

Some cars of freshly picked maize (variety
"
Early Bantam ") were

split lengthwise ;
one half was left iv. room temperature (about 20^ C.)

and the other half was placed in a refrigerator and kept at a temperature
of loo C.

An analysis of the percentage of sugar made after 26 to 30 hours showed
that the percentage was much higher in the halves kept in the refrigerator.

Given the existence of a relation between the temperature and the

sugar content of maize, it is very easy to explain why sweet maize canned
in relatively cold regions is superior in quality to that canned in relatively
hot regions.

In Maryland sweet maize is canned in August at an average temperature
of 23.670 C, while in Maine canning is done in September at an average

temperature of 15.280 C. The difference between these temperatures ex-

plains the difference in the quahty of the produce generally noted.

[319-320]
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lant selection. Bombax propagated by cuttings produces kapok after

w6 years, raised from seeds after 8-10 years.

22 - The Fan-Palm of Southern Annam and its Fibre. — i. Petite preface de cheva-

lier, Aug. (Directeur de I'lnstitut Scientiaque de S^gon). — II. BusSY, P., in Bulletin

agricole de I'lnstitut Scientifique de Saigon, Year I, No. 12, pp. 377-380. Saigon,

Dec, 1919.

I.— In Annam and Cochin-China there is a palm with flabellate leaves,

vhich fills a great place in the natives' domestic economy. The native name

)f these leaves is
"
La-buon

"
and they are used for thatching roofs, for

naking various kinds of baskets and a sort of sunshade. Sails are also

nade out of the younger leaves ; these are divided into strips, which

re sewn together afterwards ; the sampans saihng along the coast of Annam
ire fitted with these sails. Older leaves, first made into strips, then sewn

;ogether and bleached are used for making partitions, which separate

he rooms in an Annamite house.

LouREiRO knew the native
" La-bu6n

"
industry, as well as the

lative name of the leaves ;
he had heard of this palm Uving in the

Eorests of the Mois country, but he had never seen it. He described it

and called it Pandanus laevis, wrongly classifying this palm as Pandamis

and identifying it with Pandamis moschatus syn. laevis by Rumphius.
"
lya-buon

"
really is a palm of the genus Corypha and, if its old specific

name were traced, we should have the following synonymy: — Corypha
laevis (Lour.) A. Chev. {Catal. Jard. hot. Sa'ioon, May, 1919, p. 56)

=
Pandanus laevis Lour. = Corypha Lecomtei Beccari.

Corypha laevis is common in the forests of Southern Annam and north-

western part of Cambodia ;
it is the

"
Treang

"
of the Cambodian natives.

Unknown in the forests of Northern Annam and Tonkin., there its place is

taken by a Livisiona, a palm whuch is grown on a large scale, especially

in central Tonkin.

The following account concerns only the fibre of Corypha laevis of

Southern Annam and Korth-western Cambodia; the information was

suppHed to the
"
Institut scientifique

"
by the Annam Forestry Department.

II. — The author tried experiments aiming at utiHsing
"
La-buon"

fibre as a textile. He obtained it from the leaf-stalks and blades of 2

lots : one was made of full grown leaves, already partly dry, the other lot

was made of leaves that were still closed.

Throughout the leaf, the fibres are grouped in bundles and bound by dif-

ferent pectic and nitrogenous substances, vasculose, cutose, etc. which

must be removed by suitable solvents, which should not appreciably alter

the colour and resistance strength of the fibre.

The author describes the different processes, by which he extracted

fibre from the petioles :
—

i) Mechanical treatment by breaking the leaf-stalks with a wooden

mallet ; 2) treatment with steam ; 3) chemical treatment. The best che-

mical for the purpose was sodium carbonate 10 % strong, cold, or heated

under 6 ^Ib. pressure.

[331-338]
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From the trials made the author arrived at these conclusions :
— bun

dies of fibre of great length may be mechanically prepared by moderately

beating leaf-stalks with a w ooden mallet and so avoiding much waste. How
ever the fibre that falls out during this treatment may be worked into fairh

strong ropes. Of all processes steam treatment under pressure and th(

prolongued steeping in a weak solution of sodium carbonate are those thai

least affect the resistance of the fibre.

Leaf-stalks and leaves, whether full grown or still closed, might bt

utilised for the extraction of long staple and, if the latest appHances were

employed, this might yield some of the best textile materials.

323 - Investigation of
" Marine Fibre ", the Fibre of Posidonia australis, -

Read, J. and Smith, H. G., in the Commonwealth of Australia, Institute of Science am
Industry. Bulletin iSO. 14, pp. 40, bibl. of 66 works, plates 20. Melbourne, 1919.

The fibre has its origin in the leaves and stems of the monocotyle^
donous plant, Posidonia australis (N. O. Naiadaceae), which so far has

been recorded from the foreshores of Western Australia, South Australia

and New South Wales and from Tasmania
;
but it probably extends

around the whole continent. It is a submerged marine flow^ering plant.
The fibre is pale brown in colour, being of a lighter shade and coarser

than coconut fibre (" coir
"
taken from the outer coating of the coconut)

to which it bears a general resemblance. The fibre bundles are short

(5 to 20 cm., generally 10 to 17 cm.); with an average tensile strength
of 20.15 kg. per sq. mm., and an elongation of 5.29 % .(variable). They are

of a very brittle nature. The length of the filaments is frcm 5 to i mm.
The chemical structure of marine fibre corresponds with that of

lignocellulose, intermediate in character between jute and w^ood ligno-cel-

iulose, but it is characterised by its marked resistance to dilute alkalis,

and to cellulose solvents and by its unusual affinity for dyes,

especially basic colouring matters. I

The Posidonia ansiralis cellulose is obtained in a 55 % yield when
the fibre is submitted to the chlorine sulphite process. It resembles es-

parto and stra.w cellulose both ir. its high furfural value and in its length.
The raw material yields 7.5 ^o furfural, and 9.2 %. crude cellulose

But the cellulose of Posidonia yields no colour with aromatic amines com-

pared with, esparto cellulose, etc. The treatment of the cellulose

with a 17.5 % solution of caustic alkali gave 79.2 % of cellulose, which

gave in its turn 2.9 % furfural.

In this respect is it is ver}' similar to esparto cellulose.

The workable area of the South Australian Posidonia deposits has

been estimated at 4600000 tons of fibre, which, washed and purified with

acids, could be landed at a European port at £19 per ton. The shortness,

coarseness, and lack of flexibility and cohesion as well as the structural

characteristics of the filament, are all opposed to its employnient in the

fabrication of fine textiles.

In the fabrication of lower grade fabrics, marine fibre can be

mixed with wool, and is advantageous owing to its low heat conducti-
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i/ity. For coarse textiles, marine fibre is inferior to jute with regard to

aechanical properties, but owing to its resistance to the action of che-

mical and bacterial agents, it would be of especial use in the manufacture

.if coarse fabrics, which might be required to withstand continued exposure
weather.

Although the structural attributes of the filaments are unfavourable

:or textile purposes, a marked degree of success has been obtained by means
f preparatory treatment with dilute acids. The flexibility, and also to

some extent the tensile strength show an increase if the fibre

is treated for several hours with a solution of 2 % nitric acid; other acids

[have a similar effect although less marked. After this treatment, the loss

in carding is less owing the increase of elasticity.

As a source of explosives, marine fibre has given negative results.

IWhen a rnethod for the separation of filaments has been found, the best

|use for Posidoma will be in paper making. The close resemblence be-

tween this cellulose and that of esparto, has led to the belief that paper
thus made cotild be used for printing and for ordinary writing paper.

324 - Cultivation of Plants with Oleaginous Seeds in Holland. — Tijdschrift voor Eco-

nomische Geo%raphie, Year X, No. 4, pp. 148-154. The Hague, 1919.

Even in 1669 there was a regular market for linseed oil at Amsterdam.
In Holland, the cultivation of flax and other plants with oleaginous seeds

had undergone, from 1851 to 1914, the changes indicated in the following
table :

Area of cro
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The following information aims at teaching planters how to avoid

mishaps that might degenerate into disasters.

The heat developed by rubber on fire is such, that all efforts to extin-

guish it are useless and that the only thing that can be done is to isolate

the outbreak.

The contrivances used at present for smoking rubber are more or less

conceived in the same manner .

—
afire-place outside with pipes leading the

smoke to the room where the rubber sheets hang for treatment. If the

size of the fire-place is adequate, it is easy to make the quantity of smoke re-

quired, by regulating the access of air and so engender incomplete combustion.

Smoke is accompanied by soot and tar, which carried by a draught of hot

gases, settle or are condensed inside the chimney and inside the pipes.

zoniens et asiatiques, Etude comparative. Le traitmcnt du latex. Emu-e I,arose edit., 11 rue

Victor-Cousin, Paris.

In this work the author compares rubber grown in the Far East with that produced on

the Amazon ;
he indicates the reasons of the lower quality of the former and gives valuable

information on improved systems of rubber growing and better handling of the latex.

It is to be noted first that the Hevea; cultivated in the Far East are not the same variety

or sub-species as those on the Upper Amazon famous for their product, Para-rubber.

Rubber trees of the Upper Amazon are the Hevea brasiliensis
"
pretR ,, black, which yields

the true black rubber.

The Heveas in the Far East came from the I<ower Amazon, which even in their ordinary

habitat yield a weaker latex after coagulation. The latex on the upper reaches of the Amazon

yields 50-52 % dry rubber, but on the plantations it rarelj' is more than 25 %, a 30 day,^'

average being 20 %.
On the lower course of the Amazon there are different varieties, which rubber planters

call after some of the characters of the latex; thus Seringa branca is the Hevea producing

white latex. Seringa fraca the one with weak latex, Seringa morada yielding purple latex,

Seringa queimada that with dark brown latex. The latex of all these varieties is more fluid,

than that of the black Hevea.

According to the author the Heveas of plantations in the Far East are seedlings of the

Hevea morada introduced in 1874, which is the best of the 4 above-mentioned varieties. It

is not improbable that from seedlings of two imported varieties a third originated at some

acclimatisation station in a British colony, c. e. Hevea confusa, which became afterwards the

variety predominant on Asiatic plantations.

The author believes that true black Hevea cannot be planted anjnvhere in Asiatic

countries ; French Indo-China suits Hevea best, provided that it be planted in red soils of

inland districts.

In order to obtain good rubber in the Far East, whatever the variety may be, tapping
should never begin before the tree is 8 or 10 5'^ears old, not at 4 as it is now done. The tree should

be allowed to rest :
—

i) From the autumn till when the leaves are fully on again; 2) during

the height of the rainy season, because latex thenis too thin. (On the subject of the age at which

a tree may be tapped and on the extent of tapping operations, See precis of Girard's work

in this R. January, 1920, No. 50). Further precautions are necessary see as follows: —
i) to adopt a method of tapping wherebj- the greater portion of the suitable bark may

be utilised
;

2) to shorten the run of the latex to the cup ;

3) to avoid water getting into the latex by seeing to the basins used for latex coUect-

ng and by tracing the track for the latex flow not with water but with latex itself
;

Mi 31

f



RUBBER, GUM AND RESIN PLANTS 329

jjlt
will be impossible for these to catch fire if the quantity of fuel to bank

Iup in the fire-place is larger than that burnt with the draught raised.

ilf on the contrary there is not enough fuel banked, or the draught is

Imuch too strong, the air rushes up the chimney and smoke pipes and

[carries with it the flames which ignite soot and tar. A fire thus starts like

an ordinary chimney fire, the consequences of wliich may not be serious,

|if
limited to the

"
stickage

"
of the nearest rubber sheets, but may have

[the most serious consequences, for the whole crop may be destroyed and

[the building with it.

Against such untoward occurrences a number of precautions may
|be taken :

(i) Sweep the chimney and scrape all smoke-carrying pipes, which

4) to protect all vessels from air and dust
;

5) latex handling should be done under conditions of utmost Cleanliness;

I

6) to do away with acids for the coagiilation of rubber;

7) not to employ rubber sheeting appliances before rubber has acquired body ;

S) to dry rubber rapidly, by sun drying or drjang in vacuum.

The author sees in the smoke treatment a good substitute for acids to assist coagulation.

He obtained good results with carbon dioxide and creosote
; creosote, being heavier, collects

at the bottom and acts on the latex through its emanations ; rubber is thus sterilised without

any foreign substance remaining caught in it.

Smoke treatment : i) does not hasten coagulation, but allows it to take place naturally,

which is of the utmost importance ; 2) sterilises rubber without leaving traces of foreign

substances
; 3) makes possible siui-drying, drying in vacuum or in special drying rooms. (Ac-

cording to the author, when acids are used as coagulants, it takes 2 or 3 months properly to

effect drying in suitable places where sun-light is regulated ; on the contrary 4 or 5 days of

sun drying are sufficient in the case of rubber coagulated by the agency of smoke).

The system adopted by the "
seringueros ,, of the upper affluents of the Amazon, apart

from being lengthy, cannot be applied to the latex of Hevea plantations, because this is much
thinner.

The author conceived an excellent plan for the latex of Heiea preta. A drum arrange-

ment takes the place of the other contrivance used by the seringueros for making the rubber

ball, which is so hard and difficult to start. The drum is first smoked, then its cylindrical

surface receives from 1 5 to 20 coats of latex
;
after smoke treatment rubber sheets aie obtained

in this way from about ^je to ^/4inch thick according to market requirements. The drum after

every 5 or 6 daubs should be rolled over a flat board in order to press the rubber on to the

cylindrical surface
;
it wUl take rubber 10 minutes to harden and cool, after which the nibber

sheet may be detached.

This method does not suit the thin latex of Heveas in the Far East. For this the author

invented a special smoke treatment, which can be relied upon to give very good results. He
gives a detailed description of the system and of the plant required. Briefly, these are the

main points of the system :
— i

) a layer of latex 4/5 inch at most, is kept exposed to smoke in

a closed room ; the temperature of the room is lowered till the formation of a coagulum ;
this

is washed, partiallj^ dried, drained under slight pressure and finally thoroughly dried ; 2) the

plant comprises a board on which can be placed many small basins all containing the aforesaid

latex layer of 4/5 inch ; the board is placed in a cupboard of metal sheetings or in a room that

can be well closed. Smoke from a stove is made to circulate round the room, round and over

the basins containing the latex. Through special appliances smoke temperature can be re-

gulated at will. (Ed.)
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should consequently be so arranged as to make their frequent inspection

easy.

(2) Unless great negligence be shown, it is easy to avoid the conse-

quence of not having enough fuel banked up on the grate. For this it

will be sufficient to adopt that system of banking the fuel in a box

placed over the fire and in cornmunication with the grate; from this

box fuel automatically falls on the grate in the same proportion to that

which is burnt. Fuel consumption is regulated by the amount of air

admitted ;
it is necessary to see that the fuel box never runs empty and

that the grate is kept clean.

(3) Concerning fire prevention it is never superfluous to take all

possible precautions even when these might look like a duplication of

work.

If we trace the outbreak to the pipes, the simplest way to stop the

fire is to stop the air, which is done by closing the 3 ends of the system.
It happens, however, that when fire breaks out, nobody is about the place
or the fire is noticed when it is too late for any action to be of real help.

Fire alarm devices are therefore necessary and the author describes
,

one that could be easily made on the plantation. It is sufficient to place j

at intervals inside the pipes a sort of vertical trap very similar to a tiger trap
|

and at the mouth of the stove or fire-place, a kind of mouse-trap as'

placed at the delivery end of the smoke driving pipes. These are all kept in

position by a wire which runs through the pipes and over a pulley at the end.

The wire is made of a metal with low melting point ;
if fire starts up in

the chimney or in any of the pipes, the temperature rises, the wire melts,

the traps drop and close the system ; air being thus shut off, the fire stops.

It would be useful to put up several such arrangements through the'

whole system and, whatever the device adopted may be, care should be

taken to keep it in working order by preventing an accumulation of sootj

and tar on the gear. The safety wires commanding the traps should be

of tin, lead or zinc the melting points of which are 439°, 6350, and 7430 p

respectively.

(4) At any time, through unsatisfactory working, the device

might not prevent the leaping flames from reaching the delivery end

of the pipes inside the drying room ; against such possibility it woulc

be wise not to hang the rubber sheets too close to them and so avoi(
"
stickage "."a^

SUGAR CROP 326 - The " Uba "
Variety of Sugar Cane ia British South Africa.— Tropical Life, Vol. x\

No. 10, pp 154-155. lyondon, Oct., 1919.

In 1897, Zululand was annexed by England and became part of Kata

its area is about 10 500 sq. miles and its population, according to the Cer

sus of 1904, consisted of 1693 Europeans, 203 373 natives and 120 Indian'

After the publication of the Zululand Commission's report in 1905, agr

cultural settlement made iapid progress; for this the sugar industry

solely responsible and the
" Uba "

variety of sugar-cane has largely coi

tributed to the progress made.
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Although the sugar-cane is a tropical plant requiring great heat and

an abundant rainfall, it can be successfully grown in a sub-tropical cH-

inate, as is proved by the plantations in the coastal belt of Natal, a region

extending from Port Shepstone (on the south coast) to beyond the Umfo-
losi River (on the north coast) ,

and measuring about 260 miles in length.

The average mean temperature of this sugar-cane region in Natal

is 770F. and the superior results obtained in Zululand are attributable to

the higher mean temperature prevailing in that northern area, where

the period necessar}^ for the maturing of the cane is, consequently, shorter.

As sugar-cane does not mature in one year and has to face extremes

of climate, severe losses are common ; thus, the
" Uba "

variety of cane is

extremely interesting because of its great resistance to local adverse con-

ditions. The average annual rainfall is a little under 40 inches, but this

limited rainfall is in some measure compensated for, by heavy rainfall

precisely at the period of vigorous growth of the cane, by a comparatively
humid climate and by judicious manuring.

It is said locally that the name " Uba "
or

" Yuba "
is derived from

the only letters legible on the label attached to this variety when first

brought into the colony. The origin of this variety is uncertain : some

say that it originated in Brazil, others that it originated in India and was
introduced into Brazil.

M'' Pearson gives the following analysis of the juice of the
" Uba "

sugar-cane :
—

Total solids

Sucrose . .

Puiirity

Average

20.32 %
18.61 %
91.60

Maximum

22.79 %
20.79 '-'.,

91.20

Though there is a large proportion of fibre in the cane, this

indicates no inferiority in the juice; in fact the quality of the juice is not

surpassed by any other variety, as is shown by the results of analyses
made of 33 other varieties (chiefly Hawaiian and Demeraran).

In conclusion the utility of nitrogenous fertilisers in conjunction with

phosphatic and potassic fertiHsers in the Hawaiian islands is referred to,

and the method of cultivation practiced in those islands is de-

scribed (i).

(i) The work by M. I^eon Colson entitled Culture et Industrie de la canne d sucre aux iles

Hawai el d la Reunion, i Vol., 431 p., 1905, Challamel fidit., 17 rue Jacob, Paris, may here

!?€ referred to : the question of fertilisers for sugar-cane cultivation in the Hawaiian islands

is dealt with on pp. 32-34. [Ed.)

[::26|
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327 - Experiments Made in India Regarding: I. The Method of Planting Sugar-cane

Setts; III .The Effect on the Yield of Various Plants of the Position of the Seeds

in the Soil at the Time of Sowing.
— Kulkarni, IVi . ly. (Acting Deputy Director of Agri-

culture, Southern Division, Bombay Presidency), in The Agricultural Journal of India,

Vol. XIV, Part 5, pp. 791-796, 2 fig. + 5 pi Calcutta and I^ondon, Oct., 191 9.

I. — Results of experiments comparing the method of planting sugar-
cane setts of one eye-bud placed upwards with other improved methods,

especially'' with the method of setts of 3 eye-buds pointed sidewaj^s.

Owing to special conditions of soil and water the Brix reading of the

juice scarcely exceeded 14 % in the different methods of cultivation.

Hence the Table given below (which compared the results given respecti-

vely by: — (.4) Setts of one eye-bud pointed upwards; {B) setts of three

eye-buds pointed sideways) indicates only the yield in cane and not the

yield of
"
gur

"
(crude sugar).

Results of comparative experiments of plantation. w
Method of planting

c3

Oft
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1' ci S

a o ij

So S

a
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u
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'^
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/. — Plot of I "guntha" (V4o^
of an acre) :

A) Single e\'e-bud, point up-
wards .

B) Three eye-buds, points side-

ways

//. — Plot of 30 "gunthas" (3/^

of an acre)

A) Single eye-bud, point up-
wards

B) Three eye-buds, points side-

wais

901 833

I 002 511

27 030 24 990;

30 o6o| 15 330

82

50

82

50

lb. lb.

«
I 079 843

4325J
—

889 782 33661 —

32 370 25290 129750

26670 23 460! 100980

5-

4-

The Brix reading being only 14.2 % in both methods of planting,

the yield in
"
gur

"
obtained for 30 gunthas w&s: —

(.4) Single eye-bud, point upwards. .

(B) Three eye-buds, points sideways .

12 570 lb.

9 660 »

If the Brix reading had been 18 to 19 %, as is usually the case

for sugar-cane, the yield in
"
jur

"
would have been: —

(A) Single eye-bud, point upwards. .

(B) Three eye-buds, points sideways.

16350 lbs

12 725 »

These figures show that the yield of cane w^as about 25 % higher with 1^

method (A) than with method (B). Further experiments on a larger scale
^t!

are being carried out on the Canal Farm at Gokak.

\^*'i].
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There are, however, certain disadvantages in the method of planting

jingle eye-buds, point upwards. The setts being too small and exposed
i5n both sides close to the bud, the plants developed from them, though

.hey take more quickly than those developed from^ setts with 3 eye-buds,

joints sideways, look somewhat unhealthy during the first month until

I small dose of ammonium sulphate is given as a top-dressing ;
but after

hat top-dressing the plants (A) grow as luxuriantly as plants (B).

The following year a fresh experiment was made: — Setts with 3 eye-

buds were taken and the middle eye-bud was removed ; the sett was then

planted with the two remaining eye-buds upwards. It is expected in this

way to obtain a better yield than with the single eye-bud point upwards
method of the previous year, owing to the elimination of the defects of

the single eye-bud method while retaining the advantage of position of the

e^^e-buds point upwards.
II. In view of these results, the author investigated the effect which

the position of the seed in the soil at the time of sowing might have on

the 5'ield of various plants.

Experiments with maize, leguminous plants and cotton showed that

when the seed is planted with the point downwards or sideways, the re-

isulting plants are better than when the seed is planted point upwards.
The position of the seed in the soil at the time of sowing is one of the

numerous causes of the unevenness in plants and crops, and even of the

non-germination of good seed. But in practice it is only possible to plant
the seeds in the proper position when planting is done by hand.

I32S
- Prevention of Soil Erosion on Tea Plantations in Southern India. — anstead,
R. T). in The Agricultural Journal of India, VoL XIV, Part 5, pp. 787-790. Calcutta

and London, Oct.. 1919.

At the meeting of the Board of Agriculture in India, held at Pusa

lin 1916, the subject of soil erosion was discussed and it was resolved to

[bring to the notice of planters the fact that the serious losses hitherto due

[to this erosion are to a large extent preventable.
Dr. Hope, of the Indian Tea Association, has published an interesting

[account of the terrace methods adopted in Java, to prevent loss of

[valuable top soil in the tea districts. This te racing, however, was done

i
before the plantations were made. The problem presented on man>'

' tea estates in the South of India is, on the other hand, to stop soil erosion

•on old established plantations, and a good deal of work has been done in

several districts during the last few years with the object of solving this

[problem in a practical and economic manner. Two methods have been

adopted with success. The first is a modification of the terracing done in

Java. At the time of pruning, trenches are opened along the contours

of the slopes at intervals of 4 or 5 rows of tea bushes. These trenches are

from 18 to 24 inches deep and are filled with the tea prunings the upper
layer of prunings being packed so that the butts project 6 to 8 inches from

the ground level, when the trench is filled, and thus form a low fence. The
soil in the intervening rows of tea bushes is then forked and manured, if

STIMULANT,

AROMATIC,
NARCOTIC AND
MEDICINAL
PLANTS
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necessary ; and in some cases a green manure crop is sown on it. The
low fence of buried prunings serves to catch any soil washed down. Un-

fortunately, the tea bushes have generally been planted not along the

contours but along the line of steepest slope. It is, however, possible to

work along the contours and gradually arrive at the formation of terraces

where the prunings have been buried. At the next pruning season the

terraces are improved and new ones made in the same way. This method
has been found to work excellently on moderately steep slopes where
it is already much used.

The second method used is to abandon forking and clean weeding (i)

on steep slopes and to keep the soil covered ^vith suitable weeds. This

method, of course, meets with opposition from planters of the clean-weeding
school, but in Southern India the fetish of clean weeding is becoming
obsolete. The proposed method has the defect, in dry seasons, of depriving
the tea bushes of part of the moisture of the soil and the tea may suffer,

but this defect cannot compare with the harm done by the erosion of

bare soil. The choice of plants to be used for covering the soil is very

important. Ideal plants are leguminosae, as they will fix nitrogen and
r.either cHmb into the tea bushes, nor form too thick a mat on the ground,
and do not grow more than a few inches high. Such a plant is difficult

to find, and the plant which seems to come nearest to the ideal is Cassia

mimosoides L- a leguminous plant which, at altitudes of 4000 feet and over,

keeps low and spreading ;
it allows the rain and sun to reach the soil while

protecting it from erosion ; it is easily estabhshed and seeds freely.

Another leguminous weed experimented with is Parochetus communis

Hamil., a plant with a clover-like habit, but it is not easy to estabhsh over

large areas for its life is not long and it dies down to the creeping rhizome

in the hot weather.

When a suitable leguminous plant cannot be found other weeds can'

be used, among which may be mentioned Oxalis corniculata L-, Cotula

ai'.stralis Hork., Cardamine hirsuta L-, Galinsoga parviflora Cav., and=

Laurembergia [Serpicula) hirsuta W. and A.

329 - Possibilities of Tobacco Cultivation in British India. — The Wealth of India

Vol. VIII, No. 9, p. 422. Madras, Sept., 191 9.

Deahng with the future possibilities of tobacco cultivation in India,

specially as regards the raising of new varieties, the Director of Agriculture
at Hyderabad states that India is situated more favourably than Europearj
States where foreign varieties of tobacco have been acclimatised.

Irj

Europe the climate is such as not to allow of the full attainment of the)

aroma which the introduced varieties possess in their country of origin

but Cuban tobacco has been successfully grown in Austria with remarkabl>,

good aroma, and there is no reason why foreign tobacco should not be

grown and retain its original quaUties (if manuring and curing are properh

(i) Regarding, clean weeding see R., Febr. 1Q19, No. 205, III, where this method is de

scribed with reference to Hevea plantations in Indo-China. [Ed.)
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attended to) in such a vast country as India where it should not be difficult

:o find a soil and climate suitable for its acclimatising. As in the case

j»f peanuts and other crops, India should produce excellent tobacco and

might become the chief tobacco supplying country in the world.

530
- Experiments in Tobacco Growing in Cambodia (i).— deloche de campocasso,

(Chef p. i. des Services agricoles et commerciaux an Cambodge) andMERCKEL (Chef de la

Station sericicole, d'elevage et d'hydraulique agricole du Petit Takeo) in Bulletin econo-

mique de VIndochine, Year XV, New Series, No. 238, pp. 7S1-782. Hanoi-Haiphong,

Sept. -Oct., 1919.

The experiments were carried out at the agricultural station of Petit

Takeo, near Phnom-penh, with varieties supplied by the Tonkin Tobacco

Factory and with a native variety.

These trials were made in a year of extraordinary drought and in

strong clay soil; plants therefore suffered from climatic adversity and,

aotwithstanding that, however, vegetation was generally good. The varie-

ties were i) Comstock, 2) Maryland, 3) Hungary, and 4) Khmer (Cambodia

srariety) .

i) Comstock. — The best of the 4 varieties tried from the point
af view of growth, size of leaves, aroma and combustibility. The aroma

is not too strong and the colour of the leaves is much darker than that of

the other three. It was the least affected by insect pests. The crop of

leaves, after curing, was 670 kg. per hectare.

2) Maryland. — The least satisfactory growth and appearance of

leaves, which are much smaller, wrinkled, and subject to attacks from

insects ; crop 326 kg. per hectare.

3) Hungary.
— Good variety, satisfactory^ gro\\i;h, leaves lighter

in colour than those already mentioned ; little attacked by insects. Very
much like the variety Khmer in appearance, so much so that even experts

may easily take one for the other. Crop 854 kg. per hectare.

As cigarette tobacco it burns well, leaving a white ash ;
the smoke

is not acrid, the aroma is light and agreeable.

4) Khmer. — This is the common variety of the country, very

good from the point of view of vegetation. Beautiful leaves, crop 1000 kg.

per hectare. It is the largest yielder. Tolerably good as cigarette tobacco,,

the aroma is rather pecuUar and many do not like it.

The author remarks that the variety Hungary has all the hardiness

of Cambodian Khmer and has, moreover, aroma, combustibiHty and

sweetness ; it would be worth while to continue the experiments and for

the present, limit the trial to this variety.

I

331
- Cinchona and Rainfall in IndO-China. — Vernet, G., in Bulletin agricole de rinsti-

tut Scientifique de Saigon, Year I, No. 12, p. 380. Saigon, Dec. 1919.

The Bulletin pluviometriaue for the year 191S, published by M. G.

lyE Cadet, Director of the Central Observatory^ of Indo-China, contains

(i) See R., Jan., 1919, No. 61. Tobacco Growing in Indo-China. {Ed.)

[389-331]



336 ARBORICULTURE — VITICULTURE

ARBORI-

CULTURE

valuable information regarding the agricultural possibilities of the colom*.
as the rainfall chart inserted at the end of the pamphet gives a general
idea of the distribution of rainfall throughout Indo-China.

The comparison of this document with the report of M. Capus, en-

titled
"
The Possibilities of the Cultivation of Cinchona in Indo-China ",

reproduced in this Review (i), will give an idea, based on actual observa-

tion, of the regions which are worth studying, especially as regards cul-

tivation of cinchona. It is thus noted that the portions of the area where
rainfall exceeds tht annual 2500 mm. are very extensive in all the moun-
tainous regions, and those which exceed 3000 mm. are not rare in Indo-

China, that is to say in regions whose altitude does not correspond to

too marked a decrease in temperature.
The cultivation of cinchona need not be limited to the highest regions

of the Indo-Chinese mountains, for the average latitude of the colony is

very different to that of India or Java (2). The high valleys and plateaux
whose altitude does not exceed 1000 m. ought to be specially investigated
with this object.

332 - Progression of Ripening of
" Knife "

Pears. — rivi^re, g. and bailhache, g., in

Journal de la Societe Nationale (VHorticulture de France, 4th Series, VoL XX, pp. 306-307.

Paris, Dec. 191 9.

Experiments by the authors on pears of the \'arieties Beurre Hardy,
Duchesse d'Angouleme, and Doyenne du Coniice, which have enabled

them, to determine that ripening of
" knife

"
pears shows itself first in the

tissues near the peduncle, and that it progresses gradually up to the eye,

but with greater or less rapidity according to the variety.
The analytical results obtained are shown in the following table :

—

Progression of ripening of pears.

Percentages of sugar in the pulp

VITICULTURE

i) Part near the peduncle .

2) Central part

3) Part near the eye . . .

10.72
10.62

* At the time of the analyses the Duchesse was the ripest of the pears.

333 - Viticulture in the State of Victoria, Australia.— Queensland Agricultural journal,

Vol. XII, No. 4, pp. 186-187 and No. 5, pp. 246-247. Brisbane, Oct. and Nov., 1919.

The United Kingdom imports large quantities of fresh grapes from

Spain. The export of fresh grapes from Spain starts every year in July
and lasts till December. The largest consignments are made in the winter

months
;
the quantity shipped to the British Isles and other European

(i) See R., Jan., 1920, No. 55- (Ed.)

(2) For " The Cultivation of Cinchona in Java
"

see original article by Dr. J. Van Breda

DE Haan in R., Nov., 191 5. (Ed.).
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countries and to Xorth America is about 57 000 tons. From this figure

'may be gathered the importance coniniercially. The variet}" is the
^'
Ohanez ", better known by British merchants by the name of Almeria,

because Almeria is the port of shipment.

Grape-growing on a large scale has good prospects in Australia. There

is, in fact, a large local demand for fresh grapes and the vine is also culti-

vated for raisins and wine ;
but the best possibilities in front of AustraHan

viticulture he in the export trade. In fact, from its geographical position

Austraha cfn supply the United Kingdom when there are no other grapes
on the market ; Australia would do well by shipping grapes, when
none are being sent from Spain, and this would be just about the end of

winter.

The "
Ohanez

"
variety is most suited to Australia, particularly^ to

the northern districts of Victoria, where the atmosphere is drier than in

the Spanish province of Almeria ;
there the character of this grape would

show to advantage. It is a choice variety, heavy bearer, tough skinned,

very much appreciated on local and foreign markets. These grapes are

of excellent quality and are the best for export ; the^^ travel well and arrive

in quite good condition on the overseas markets.

A trial shipment proved a most successful venture
;
Ohanez from

Victoria fetched in England a higher price in summer than did Spanish

grapes in winter. The net return per acre was very handsome.
To grow

"
Ohanez

"
successfully, fairly good soil is reqiiired and water

should be available for irrigation purposes. Easy access to the railwa\' •

is also needed.

An important compau)', the
"
AustraUan Farms Ltd.

"
(King St.,

Melbourne) , is doing much for the development of the Victorian grape in-

dustry. This company has secured some very good land for the purpose .

on the shores of Lake Kangaroo. It can be irrigated and is near a

railway station. The company offers good terms to intending vine

growers and assistance in various ways.

LIVE STOCK AND BREEDING

334
- The "Lucacha" (Latrodectus mactans), a Small Peruvian Spider whose hygiene
Bite is Poisonous to Man and Animals. — Escamels, Ed., in Bulletin de la Sodetc

de Patholoiie ^xotique, Year XII, No. 9, pp. 702-720, i fig. Paris, Nov. 12,1919.

Study made in Peru by the author, on the
"
lucacha ", a small black

spider with red spots, identified as Latrodectus mactans Fabr., which adapts
itself to all climates in the world, tropical as well as the very cold climates

of the high plateaux of the Peruvian Sierra. This spider is poisonous
but, according to the author, the effects of its bite have been attributed

to the bite of other animals (a scorpion, Brachytosternus ehrenhergi \ an
inoftensive lizard, Phyllodactyhis gerrhopis^us).

Conclusions. — i) The Latrodectus macf.ans has lived in the north and
south of Peru from time immemorial. At Arequipa the investigations
of the author have brought it to notice for the first tirne.
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2) This spider lives between the stones or small plants in the coun-

try- ;
it is most nunierous in the zone between cultivated and uncultivated

regions.

3) The Latrodectus , comrnonly called
"
lucacha ", sornetimes comes :

into crops of wheat and alfalfa, constituting a danger for the country ;

people when harv^esting, or the animals which feed there.
\

4) Its bite produces in nian and animals the neuro-myopathic
''

lactrodectism or arachnidism of Somjier and Greco.

5) Inoculation of animals with the eggs of the spider produces^

according to the dose, either neuro-inyopathic arachnidism or else cu-

taneous hsemolytic-gangrenous arachnidism.

6) Intraperitonial mass injection is rapidly fatal.

7) Repeated bites gave a certain immunity to animals used in the

experiment.

8) Fractional injections of eggs did not produced immunity, for,

sooner or later, as soon as the toxic dose was slightly exceeded, the
animal died.

9) The venom of the
"
lucacha

"
can be considered as a cerebro-

neuro-muscular poison, a thrombokinase, a hcemolysin, and in the eggs a

proteolysin in addition.

10) The venom, the eggs of the cocoons, the eggs of the abdomen
of the fen^ales, and the young spiders recently hatched give venomous and

hsemolytic extracts in progressively decreasing order.

11) Diagnosis is generally fairly easy to make.

12) Prognosis is variable, both owing to the effect of the venom
itself, and owing to superadded secondary infections.

13) Internal and external treatment with permanganate of potash,

promptly and thoroughly used, is a certain cure.

14) This remed}^ should always be in readiness with the country-

people. It should also always be found in the outfit of the explorer.

335 - Prophylactic Inoculation of Cattle Against Foot and Mouth Disease. — luteario

(Director General of Public Health in Italy), in Office International d"Hygiene publique,

Bulletin mensuel, Vol. XI, Part 3, pp. 266-272. Paris, March. 1919.

The problem of immunising cattle against epizootic foot and mouth
disease has always been the object of keen attention of the Department
of Pubhc Health in Italy. That Department began by making practical
use of all that was generally known of the pathogenesis of epizootic foot

and mouth disease in relation to immunity.
It is known that an attack of foot and mouth disease naturalh* or ar-

tificially caused is immediately followed by a state of immunity of longer
or shorter duration. Consequently, cattle for slaughter shipped by sea

from an infected area, and thus with the disease in incubation, are first

inoculated at the port of embarkation
; as soon as they are well they are

disinfected and shipped, with the certainty that they will not developf
the disease on the journey. The advantages of this method were provedj
by the inoculation carried out at Salonica in 1911 on Serbian cattlel
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imported into Italy, by those made at Xaples and Castellammare on cattle

[sent to Libya m 191 5, etc. ;
however this appHcation does not constitute

a sure method from which great rt suits can be expected in the prophylaxsi^

af epizootic foot and month disease. For this reason the Department of

Public Health has relied on wide research in the matter of immunity against

epizootic foot and mouth disease.

In 1914 work was commenced entrusted to a special Committee which

after became a ministerial Commission consisting of (i) Professor Al-

fonso Di Vestea, of Pisa University, President. (2) Professor Achille

SCLAVO, of Siena University. (3) Professor Alessandro Lanfranchi,
af Bologna University. (4) Professor Camillo Terni, Co-Director of

the Experimental Station for infectious cattle diseases at Milan. (5) Pro-

fessor Mori, Director of the Experimental Station for infectious cattle

diseases at Portici. (6) Dr. Angelo Parodi Delfino, of Reggio Emilia.

(7) Dr. Carlo Bisanti, Veterinary Inspector General. (8) Dr. Giuseppe

Cosco, \'eteiinary Inspector General. (9) Professor Alfredo Baetoi,ucci,

Provincial Veterinary Surgeon attached to the Department of Public

Health, Secretary.

Each experimentor uses the well-equipped laboratories of the various

Experimental Stations for infectious cattle diseases. Thus, those working
in northern Italy use the Milan Station ;

those working in southern Italy

have at their disposal, for want of an Experimental Station, a laboratory

specially created at the Royal
"
Cascina

"
(Farm )

of Poggio near Florence.

The following is a short account of the results obtained during the

first 3 years of the research :
—

I. — Immunising method suggested by Professor Terni. — This consists

in strengthening and prolonging, by successive inoculations of virus

specially prepared and graded, the immunity which the animals have al-

ready acquired in consequence of a first attack, natural or artificial, of

the disease.

Unde: these conditions, inoculations with the virus cause a reaction fever

without any internal symptoms of the disease and in this way generally,

after 3 inoculations, super-immunity is assured against natural infection

which lasts during the whole dairy period for milch cows. It is, in short, a

method of vaccination with natural virus which is applied to young animals

at an age at which initial infection does not cause sensible harm and when
infection is easily dominated and which is continued to such a point that

a degree of immimity is obtained guaranteeing the animals against all

further natural infection.

This method has been frequently tested in practice ; not only have

the animals vaccinated been exposed with impunity to natural infection

in fields and cowshed-^, but quite recently, an outbreak of the disease hav-

ing occurred in an experimental cowshed in the Milan district, a Station

under Professor Terni himself, the vaccinated animals were all ill, to

such an extent, that the farmers asked for the practical application of the

method on a large scale. From experiments made up to date the following

doses may be considered effective :
—

[355]
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(A) Intravenous inoculation. — First inoculation of 25 to 50 cc.

of hysuper-immunised blood (blood taken from oxen saturated with

aphthous virus) according as the animal is young or fiill-grown. Second
inoculation 4 or 5 days later as above with the addition of 25 cc.

of a solution containing i % of filtered virus or 50 cubic cm. of blood

of fixed virulence. Third inoculation 8 to 10 days after the second.

(B) Subcutaneous inoculation. — Same inoculation as in the previous
case only doubling the dose of hyper-immunised blood.

Principal theories resulting from Professor Terni's work on
the pathogenesis and epidemiology of epizootic foot and mouth
DISEASE. — (i) The best and surest channel of inoculation is bj^ the

digestive organs ;
the penetration of the virus by other natural channels

(either by the skin or by the teats) is always slower and does not cause

the appearance of the general symptoms before virus is present in the

rumen, the favourite seat of incubation of the virus itself.

(2) The local aphthous lesions are always the first to appear and they
are noted as initial even before the fever

; by rumination the virulent matter

in incubation in the rumen which spreads over the mouth, infects locally

the epithelial abrasions.

(3) I\ext appear the aphthae in the hind feet, following infection 1

communicated by the dung which may remain unmoved for several daysj
in the lower part of the intestines, especially if the animal is on dry fodder,

j

The aphthae in the fore feet develop as a consequence of pollution caused'

by passing over contaminated litter or by the laver from the mouth
of the animal. The evidence from protecting of the feet before infection

is in favour of this criterion.

(4) The aphthae on the teats originate from local inoculation ; the;

virus, present in the milk when the infection becomes general, collects

round the entrance to the lactiferous canal, but at other points the aphthae;
are caused by inoculation b}^ milkers who habitually lubricate the teatS;

with the milk itself. When not milking, the aphthae on the teats are due

to insect bites, dirty litter, movements of the animal's tail, etc. Careful;

disinfection of the teats and the hands of the milkmen and the use oi
I

antiseptic lubricants reduce the aphthous eruption on the teats to a mi-'

nimum.

(5) As soon as fever shows, the blood becomes infectious for a
shorlj

period, but always to a less extent than the liquids in the digestive channels'

(6) Still more important than the injuries observed in the stomach;

and in the oesophagus, represented by epithelial abrasions and localisec

ulcers, in severe and fatal cases of foot and mouth disease, are the inju

ries to the small intestine especially in the duodenum and the first part o

the ileum. The intestinal lesions of foot and mouth disease correspondj
in their histological characters, with those produced experimentally on ani'

mals by vaccine inoculated internally and with intestinal lesions of small

pox in man. These intestinal lesions are very frequent and are the cause o

late manifestations of infection reducing by about one half the economi

yield of the animal. The absorption of aphthous virus in fatal cases de
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ends on special conditions of the digestive tube, and these conditions

•epend in turn on excessive bulky food.

(7) The so-called re-infections at short intervals are only relapses de-

ending, generally, on disorders of the digestive organs. Bacterial fer-

entation in some cases, renders the first attack of the disease abortive

d hinders the production of a state of immunity, thus giving rse to

e re-infections ; however, a natural immunity to the disease exists

d lasts for about 8 months.

Results obtained in the experimental cowshed of Poggio at

:aiano (Florence).
— On other hues than that followed by Professor

ERNi, the experimentors of the Commission are at present engaged on

.ttempts to find a practical method of immunisation against foot and

outh disease.

In the experimental cowshed of Poggio at Caiano (Florence), to which

|is
attached a laboratory furnished with all necessary apparatus, a Station

:nder Dr. Cosco, Veterinary Inspector General, assisted by Dr. Aguzzi,

rovincial Veterinary Surgeon of Florence, facts of considerable importance
ave been ascertained.

It has been possible to obtain precise evidence of the characteristic

properties of the blood of animals suffering from the disease with regard
to the virulence of the serum and of the red globules. These properties

i the blood of aphthous animals (unknown or obscure previously) may
be summarised as follows :

—
The blood of aphthous animals is virulent during the whole period of

fever.

The red globules and the serum of the blood of animals attacked are

virulent.

The red globules after many washings in large quantities of sterile

physiological solution to eliminate all trace of serum, cause infection by
subcutaneous inoculation of cattle even with a dose of i cc.

Further research has in addition established the following :
—

(i) Intro-venous injection of virulent blood corpuscles (obtained
from producing animals after a series of passages until a severe chnical form

is present, and after a minimum period of incubation of about 70 hours)

does not cause the disease unless a certain dose is exceeded, which, in the

case of the animals used in the experiments (of various breeds, aged from

12 to 18 months), is about 30 cc.

(2) An excellent dose for use in the first treatment of cattle is 25 cc. ;

in the second treatment it may be raised to 30 cc. cm., and in the third

treatment even to 45 cc.

(3) The vaccination is followed by the typical reaction represented

by a rise in temperature showing itself i or 2 hours after the injection and

rarely later. This reaction lasts several hours (8 to 10 hours and some-

times longer) and is repeated on the following days in a less degree for

several successive days (2nd, 3rd reaction) . This thermal reaction is ac-

companied by generally very slight discomfort (flatulence, horripilation,

muscular trembhng) sometimes scarcely noticeable and, occasionally;
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even non-existent. Generally, the thermal reaction is less marked in the

2nd. treatment and is often insignificant in the 3rd.

(4) A period of 10 days should elapse between the treatments.

A shorter interval ma}' cause, at least in certain cases, a development of

the disease after the 2nd treatment.

(5) Two animals which had never had foot and mouth disease,

given 3 treatments according to the method indicated above, and exposed

4 months later to infection in a cowshed where there were cattle suffering

severely from foot and mouth disease caused by natural infection, showed
absolute resistance, while control animals were attacked in 48 hours by
a severe form of the disease.

336 - The Common Human Flea as a Parasite of Pigs in the Argentine.
—

BRETHfes, j.,

in Anales de la Sociedad rural Argentina, Vol. lylll, No. lo, pp. 443-444, i fig.,Buenos-

Aj'res, Jiily, 191 9.

In the piggeries of the south and western parts of the province of

Buenos-Aires, several examples of Pidex irritans have been found. This

flea, which hitherto has only been found on men, dogj and cats, is ver\-

abundant in the Argentine on pigs, and particularly, on sucking-pigs. The

eggs are found in the litter.

From an examination of the scientific literatf-te on the subject it

appears that hitherto only one other kind of flea, Dermatophilus penetrans,

has been found on pigs.

To exterminate these parasites the author advises the construction of

cement piggeries, which should be kept very clean.

337 - Aspergillosis of Poultry.
—^Hitier, in Comptes rendus des Seances de VAcademie

d'Agriculture de France, Vol. V, No. 37, pp. 951-952. Paris, Dec, 3 191 9.

M. HiTiER presents to the Accademy a report by M. lE COMTE Dela-

MARRE DE MONCHAUx: on aspergillosis of poultry in which the author

sums up a communication made by him to the Avicultural Section of the

Societe des Agriculteurs de France.

This mycosis, regarding which there is scarcely any mention in avicul-

tural treatises, has been noticed in a great number of species :
—

geese,

turkeys, sWans, ducks, chickens, pigeons, etc. Man himself is not exempt,
as is proved by the pseudo-tuberculosis of pigeon feeders, studied by
Re:non.

The Aspergillus fumigatus responsible for this disease, named in 1863

by Fresenius, had already been described and illustrated in colour by
Deslongchamps in 1841.

Very common in nature in a saprophitic state, it gives rise, according

to the author (under the influence of causes still Httle known, for example
of a wound which gives them entrance into the organism and circulation),

to pathogenic strains which develop in the bird with a great power of

growth and cause an infection the results of which are generally fatal.

The object of the author has been specially to draw the attention

of breeders to a disease which is often unperceived and for which the

right remedy has ye,t to be found.
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38
- The Use of Naphthalene as a Remedy Against Chicken Lice. — Abbott, w. s.,

in Journal of Economic Entomolc^y, Vol. XII, No. 5, pp. 397-402. Concord, N. H.,
Oct. 1 91 9.

The author has experimented with various prejjarations of naphthalene
,s a means of destroying chicken Hce of the species Menopon biseriatum,

M. pallidum, Lipeurus heteyographus and Goniocotes abdominalis. The

aphthalene used for dusting in the 'feathers a powder containing 5 % of

aphthalene is ineffective, but a powder containing 10 % is very effective
;

t causes, it is true, shght discomfort but this is quite temporary and after

5 to 10 minutes the fowl no longer feels any ill effects.

By thoroughly rubbing powder containing 60 to 100 % of naphtha-
ene into the feathers there is risk of killing the fowls ; on the other hand,

Ipowders of the same strength lightly dusted over the feathers cause no
ermanent injury.

A suitable method for reducing considerably the number of lice

icnsists in sprinkling finely powdered naphthalene over the fowls when
they are roosting at night ; but this method requires further testing.

Balls of naphthalene placed in the nest had no effect in diminishing
the number of lice on the hen setting or laying there, but they injured the

hens and prevented them from setting well and seemed to have a toxic

effect on the eggs and newly hatched chicks.

539
- Eradication of the Deplummg Mite of Chickens by One Treatment. — wood,
H. P. in Journal of Economic Entomology, Vol. XII, No. 5, pp. 402-404. Concord, N. H.,
Oct. 1919.

The author has reported that the depluming mite of chickens (Cnemi-

docoptes gallinae) can be completely eradicated by a single treatment of

one of the following : =
Lime-sulphur bath : 1 pound of lime + 2 pounds of sulphur -j- i gallon

of water ; dilute the mixture in 20 parts of water.

Tobacco sulphur bath : 3 teaspoonftills of
"
Black leaf 40

"
tobacco ex-

bract + 6 ounces of sulphur + 2 14 gallons of water.

Arsenical bath as used for destroying ticks in cattle.

Sodium fluoride and sulphur bath: ^ ounce of sodium fluoride + 2

[ounces sulphur + i gallon of water.

Sodium fluoride, sulphur and soap bath : y^ ounce of sodium fluoride

+ 2 ounces sulphur + sufficient soap to make the water soapy + i gallon
of water. This bath destroys not only the depluming mite but also lice.

Kerosene emulsion is effective against the parasite but is injurious
to the fowl treated.

'340
- Glutinated Maize Bran. — Consolani, G., in // CoUivatore, Year I/XVI, No. I,

I pp. 10-12. Casale Monferrato, Jan. 10, 1920.

Glutinated maize bran is that which remains of the grain after the
i starch has been extracted from it, and compared with maize, a food with
a more narrow that is to say concentrated, nutritive ratio.

After having been hulled by means of brush cleaners, the maize is

put to soak in vats containing water at 450 to $qP C. in which sulphurous
; anhydride has been stirred. After soaking for 3 days the maize is crushed
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in special mills, and passed under a continuous jet of water into cement basins

where it undergoes a second soaking. Then it is passed into extractors,

through which the starch flows in the form of milk and is separated from the

residues of the grain. These pass into a second mill where they are re-ground,
then into a second extractor, where they undergo the same process as in

the first. Thus the bran is separated, which contains already a little

gluten, and which is pressed in hydraulic presses, then dried.

The starch, separated by the extractors in the form of milk, is led

into vats, furnished at the bottom with several tubes, each of which is

above a hair sieve of very close mesh. The glutinous part of the maize,
which was mixed with the starch, remains in these sieves, after which it

is passed into other special sieves, where it undergoes a washing under

a continuous jet of water, with the object of allowing any remaining starch

to pass. Finally the gluten is pressed in filter-presses, dried, and mixed
with the bran previously separated. i

Whole maize, maize bran and glutinated maize bran (analyses made

by the Agricultural Station of Modena of a sample prepared at the starch

factory at Massa Superiore, Rovigo) have respectively the percentage

composition shown in the following table :
—

Water
Pr tein

Digestible albumen . . .

Nitrogenous-free extracts

Fat
Ash
Cellulose

Nutritive ratio

Commercial units

Grains of maize

13.00 %
9.88 »

6.6

69.24

1.40

1.30
2.18

9-44

93-7°

Maize Bran

13.20

14.10

9.8

56.00

5.80

7.20

4.6:

83.57

/o

Glutinated
maize bran

9 40 %
23.99 »

18.6 »

47-37 »

13-05 »

1.36 »

4.83 »

3-7: I

about 130

!

Glutinated maize bran constitutes, therefore, an excellent food, which

should be widely used. Feeding tests with this product have always

given good results. It is suitable chiefly for the fattening of cattle and

pigs, for the feeding of milch cows, young animals in general, and poultry,
It is fed in quantities of about i kg. per day to calves, 2.5 to 3 kg. to

large cattle, and 0.5 to i kg. to pigs. As it is a very dry food, it shoulc

be moistened with water, salt for preference, so as to form a mash. II

is an excellent ingredient for porridge.
The sale price of glutinated maize bran being less than that of ordi

nary wheat bran, it is, therefore, one of the most suitable concentrate;

from an economic standpoint.

341
- Feeding Work-Horses in the United States. — Bell, g. a., and Williams, j.o
in Farmer's Bulletin 1030, U. S. Department of Agriculture, pp. 1-24. Washingtor

Dec, 1919.

The authors state that the selection of the most suitable rations fo;

working horses is governed largely by local conditions, and they dea

[340-341]

I



HORSES 345

Table 1. ~ Maintenance ration for idle horses, per looo pounds

of live iveight.

(Theoretical daily requirement 0.60 pounds of protein and 7.30 therms of energy).

Protein
^^^^""

(Pounds)
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Table II. — Ration for horses, very light work, per looo pounds
live weight.

(Theoretical requirement, i pound protein and 9.80 therms energy).

Ration
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Table III. — Ration for horses on medium work, per looo pounds
of live weight.

(Theoretical requirement 1.40 pounds protein and 12.40 therms energy).

Ration Protein

(Pounds'^

Energy

{Therms)

13 potinds ears of maize

6 » alfalfa hay .

7 » timothy hay

12 pounds oats

I » cowpeas (cracked)

II » timothy hay . .

10 poxmds rolled barley.

6 » alfalfa hay .

5 » prairie hay .

II pounds maize grain .

6 1) cowpea hay

6 B maize stalks.

5 poxmds cowpea hay -

9 » maize stalks . .

19 » maize grain . . .

0.5 » cottonseed meal

0.728

0.426

0.154

1.308

1.044

0.169

0.242

1-455

0.830

0.426

o 165

1.421

0.770

0.552

0.096

1.418

0.460

0.144

0.700

0.177

1.481

8.892

2.0538

3.0114

13-9572

8.1072

0.7946

4-7322

13.6340

8.9940

2.0538

2.021

13.0688

9.405

2-2554

1.8972

13-5576

1-8795

2.8458

8.550

0.4673

13.7426

[341]
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Tabi,e IV. — Ration for horses on heavy work, per looo pounds
of live weight.

{Theoretical requirement, 2 pounds protein and 16 therms energy).

Ration
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ith {a) the influence of local conditions ; {b) the conditions which

:termine the selection of foods and their combination to obtain the

orrect proportions of their nutrient elements ; (c) the method of adjusting
he rations for light draught horses and heavy work-horses They
hen pass in review the principal foods and finally give a Ust of ra-

ons previously fixed per looo pounds live weight for resting horses and
or horses on light medium, and severe work respectively. This Ust

.8 reproduced in the Tables which give an idea of the typical rations

'or agricultural horses used in the United States;—
J42

- Cattle-Feeding on Pasture in the United States. — Cochel, w. a., in The
Breeders' Gazette, Vol. I^XXVI, No. 8, pp. 307-308,1 fig. Chicago, Aug. 21, 1919.

Description of the methods of feeding butchers' cattle on pasture

idopted in the principal pasture areas in the United States, with a list

)f the types of grasses most commonly used for supplementing the grain

jration given to cattle. Blue grass {Poa pratensis), with the white clover

Iwhich accompanies it, is the standard pasture grass of the older farming

[parts
of the United States. In the south, pastures of Bermuda grass

UCynodon Dadylon) predominate, accompanied by Lespedeza striata. On

fthe Pacific slope the standard pasture is of Alopecurus and Medicago
falcata. The grass lands of the FHnt Hill region (Kansas) and the Osage
[Country (Oklahoma) are of bluestem [Andropogon furcatus) and side-oat

gramma {Boutelona oligostachya), while the plains region, known as the

Short-Grass country, is the home of buffalo grass {Buchloe dactyloides)

and of the short gramma. The two last mentioned grazing areas are not

provided with leguminous plants and are, consequently, chiefly used for

[grazing mature steers or for maintaining breeding herds.

Pastures of Poa pratensis are much used for fattening yearlings ;

calved in spring, they are turned out to pasture about May i in the

following year for sale about the end of the summer or early in the autumn.
While the grass is tender the cattle consume only about 10 pounds of grain

daily per head ; when the grass loses its succulence the appetite for grain

increases, and they consume double that quantity. When the consumption
of grain increases, it is advisable to use from i ^ to 2 pounds of nitrogenous
concentrates per head daily, which gives the cattle a much better finish

than is obtained from the ration pasture + maize grain, so that at the

beginning of October the animals reach a weight of from 1 100 to 1200 pounds
and fetch the highest market prices.

Another system fairly generally followed is to half-feed tv^ o-year-old

steers during the winter, then, in May and June they are grazed without

any supplementary grain ration
; full feeding commences in July and con-

tinues up to the end of September or the beginning of October. Another

system is to winter the cattle, as much as possible, without grain ; they
are turned out to graze at the beginning of May without giving grain
until the grass begins to fail

; then a supplement is given of maize grain,
or in favourable years green maize ears fed directly in the field, in gradually

increasing amounts. With this system the animals attain a high finish

by the beginning of November.

[3 4 1-34 X]

CATTLE



350 CATTLE

In grazing districts \\'here leguminous plants do not abound, cottonseed

cake is generally fed instead of maize grain. The cattle used in these

districts are generally older than those used in the bluegrass pastures.

They are frequently half-fed during the winter so that they may go on

grass in a high condition in spring, and be ready for market towards the

end of June or early in July before the abimdance of cattle in the market

depreciates prices.

A frequent practice on natural pastures, which are at their best in

July and August and fail utterly after the first hard frosts, consists in tak-

ing off the cattle at the beginning of September and keeping them for

60 to 90 days on a fattening ration without pasture, so as to sell themi
when the greater number of animals handled under similar conditions

has been marketed. This method gives very good results with high;

grade steers.

343 - Feeding Dairy Cows with Purchased Foods only, in California. — "Wall, p. w.

(University of California), in Hoard's Dairyman, Vol. I^VIII, No. i, pp. 5-7, 9 fig. Fort

Atkinson, W^is., July 25 1919.

The author investigated, as an example of a dairy where the animals

are fed exclusively on purchased food, a dairy establishment situated

near Los Angeles (CaUfornia) , belonging to a creamery company ; which has

a herd of 330 Holstein cows.

The coWs are rigorously selected, those whose production is inferior

being discarded ;
a daily production of over 300 potmds of butterfat is

thus obtained for the whole herd, which includes 20 % of two-year old

heifers with their first calf.

The feeding system is as follows:— All cows receive, in racks, alfalfa

hay or green alfalfa. Dry cows are given only maize silage in addition.'

Cows at the beginning of lactation, which are milked twice a day, receive,

in addition, about 14 pounds of concentrates per head daily, namely a

mixture of 5 pounds of dried beet pulp + 5 pounds of wheat bran -f 4

pounds of coconut meal
;
cows in full lactation, milked 3 times a day.

receive an additional 4 pounds of a mixture of equal parts of wheat bran

rolled oats and barley. The quantity of grain given is gradually decreased

as the milk flow decreases so as to feed approximately one pound of grair

for every 3 14 to 4 pounds of milk produced.
To belong to the group milked 3 times a day, young cows must pro

duce at least 30 pounds of milk per day and mature cows at least 40 pounds
The average production of butterfat for the cows milked 3 times a da}

is 2 pounds and for those milked twice a day 1.5 pounds.
»The milch cows consume, on the average, 15 to 18 pounds of alfalfc

hay (or its equivalent green) and 20 to 25 pounds of maize silage per heac

per day. The relatively low amounts of roughage and high amounts o:

concentrates are justified by the fact that the former, delivered at th(

dairy, has such a high cost that it exceeds that of the latter, on the assump
tion (v^hich is justified) that 2.2 tons of good alfalfa hay have a

simila^,

feeding value to i ton of mixed grain.

[34S-343]
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i The prices of foods in dollars per ton are as follows :
— Alfalfa hay,

^22.10. Green alfalfa, $5.00. Maize forage (S3.50 a ton) + transport

tid handling at silo ($1.50 to $2.00 a ton), I5 to $5.0. Dried beet

ulp and wheat bran, $45. RoUed barley, oats and cocoanut meal, $60.

The maize silage is fed at milking time together with the grain ration,

'he alfalfa hay is cut into 34 to 14 inch lenghtb which effects a saving

f25%.
. . .

The dairy is associated with the local coanty cow-testing Association,

'he grade cows (which are gradually ^eing replaced by pure-breds) are

hus sold with a guarantee of a minimum production of butterfat at good
irices and to the satisfaction of the purchaser.

Another good source of revenue is the sale of calves. The calves get

p to 6 quarts of whole milk a day, in individual pails, for 6 to 8 weeks,

nd are then gradually accustomed to skim-milk supplemented with good
Haifa hay and a mixture of bran, oats and barley with a Httle coconut

Qeal ; the mixture is increased gradually from a fraction of a pound to

1 or 3 pounds per head daily. When they have reached a suitable age,

he calves are sent to hill pastures, with bred heifers, for 5 months.

44
- Experiments on the Food Value of Clover versus Alfalfa for Milk Production

in Ohio. — Hayden, C. C. in the Bulletin of the Ohio Agricultural Experiment Station,

No. 327, pp. 1-36. Wooster, Ohio, July, 1918.

Experimental tests were conducted at the Agricultural Station of

eiii|)hio (United States) chiefl}^ owing to the difficulties of alfalfa cultivation

a considerable part of the eastern territory of the Ohio State, because

f the type of soil and the scarcity of drainage systems These difficulties

re the most noticeable in the North-east of the State, which speciaHses

lore in the millc industry. The cultivation of clover does not, on the

i ther hand, present any difficulty, provided that there is sufficient lime.

PiAN OF THK EXPERIMENTS. — As many cows as were available

ifcre used for feeding tests each year ; and they were divided into two

3ts as nearly comparable as possible Each of them received alternately,

Ifalfa and clover, making the feeding periods as long as possible Exclu-

l)ial
ive of the hays, the rations were identical in quality. To prevent

a<(
he leaving of feed not selected by the animals, rations were given in re-

grj
;ular proportions, to be cleaned up entirely. These tests were repeated

years in succession.

Results of the tests. — The adjoining Tables show the quan-
itative data relative to the 4 series of tests. Table I shows that, on the

»hole, more food was consumed and more milk produced while the cows

fere on the alfalfa rations, but that the difference in the quantity of feed

onsumed, was greater than the difference in quantity of product. The

^teatest difference in milk was noted in the first test when the clover was
•f the poorest quality.

I If
The alfalfa rations contained 31.8 % more protein than the clover

ations, and 8.2 % more carbohydrates and fats ; however, the cows on

alfa produced only about 9.5 % more milk
;
and this difference would

ave been still less if the clover in the first test had been of good quality.

[343-344]
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The average nutritive ratio during the four tests was l : 8.6 for clovei

rations and 1:7 for alfalfa rations. Both these rations were lower it

protein than the accepted standard, therefore there was not any over-

supply of protein with the alfalfa. Theoretically, the alfalfa should hav(

caused greater production per unit of hay, especially when the quality o:

the two hays is considered.

The gain or loss in weight of the cows, which are fairly high, shoulc

be taken into consideration. In Test I, the cows on clover lost in weighl
about I pound daily, whilst those on alfalfa gained about 0.7 pound daily,

In Test II, the cows on clover lost about 0.7 pound daily, and those or

alfalfa gained in the first period and lost in the second, an average loss ol

about 0.1 pound daily. In Tests III and IV, the final differences in weight
were less obvious, and this partly explains the fact that the clover was

of the second cutting, harvested in full bloom. It is obvious also thai

the cows selected for the tests were in the early part of their lactation pe-

riods, when the tendency to draw from their bodies is strongest if the sup-

ply of nutrients is short in the feeds. This would be the case with tht

poor quality clover rations from the point of view of proteins.

Cgkclusions. — Alfalfa appears to be a better digestive than clover,

wdth more stimulative action. When the hays are of equal quality, neithei

can be said to be greatly superior for milk production, but the alfalfg

showed a stronger tendency to miantain the weight of the animals.

Table I. — Summary of milk production and food consumption

in 4 tests.

Test

Clover periods:—

First
Second ....
Third ....
Fourth ....

Total

Production

Milk Fat

Feed consumed

Maize I Bran Silage Stover Clover Alialf

];b.
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The clover rations showed a smaller amount of digestible protein con-

led per lOO pounds of milk produced. It is probable that the cows

lay have drawn on a certain amoimt of their organic nutritive reserves to

3ply the deficit ;
for lOO pounds of milk produced, the total nutrients

linsumed were a little greater with the alfalfa rations.

The superiority of the alfalfa over the clover lies chiefly m the fact

tat: — (i) it inakes it possible to obtain a stronger production ; (2) it has

appetising effect rather than a high protein content. The results of

Lese tests indicate that a unit of clover protein is more efficient in milk

poduction than a unit of alfalfa protein.

The analytical data of the test results is given in an appendix

lintaining 36 individual summaries.
4..
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per unit of time and in quality as indicated by the butter fat content.

Their aim was to establish normal constants for inter-indi\ddual variation

in these characters which would serve as a basis in future genetic studies

on milk production.
The investigation was based on the records of production of Ayrshire

cows pubHshed in the Reports of the Ayrshire Cattle IVIilk Records Com-
mittee of Scotland, compiled by Speir and Howie. These Reports con-

tain :
— Total quantity of milk produced (in gallons) ; Average percen-

tage of fat, determined by periodic tests ; Total quantity of milk calcul-

ated on a 3 % fat basis ; Number of weeks in lactation period ; Age
of the cows ; Date of last calving ; Miscellaneous information about

the cow, particularly of abnormal circumstances of any sort during the

test. The Report for 1908 includes 8132 cows and that for 1909 includes

9202.
The authors deal, in a series of Tables and diagrams, with the follow-

ing points, which are then discussed. — Frequency distributions for va-

riations in average weekly milk yield of Ayrshire cows of different ages ;

Frequency distributions for variations in percentage of fat in the milk

of Ayrshire cows
; constants for variation in weekly milk yield ; cons-

tants for variation in percentage of fat in the milk; coefficients of varia-

tion for various characters ; analytical constants for variation in average

weekly milk yield ;
constants for variation in fat percentage ; constants

of the component normal curves in the variation in average weekly

yield; comparison of average weekly yields at different ages with those

calculated on the assumption that the change is logarithmic ; average fat

percentage at different ages.

Results. — (i) The average weekly yield and fat percentage of the

milk change in a considerable degree and in a definite manner writh the

age of the cow. . i

(2) The weighted average standard deviation and coefficient of va-
i

riabihty for average weekly yield of cows of any given age are 2.806 gallors !

and 17.081 % respectively. These values may be considered as very
close approximations to true normal values. For cows of all ages, taken

collectively, the corresponding values are 3.329 gallons and 20.816 %.

(3) For fat percentage the weighted average values for cows of any

given age are: — Average, 3.738 ; standard de\4atiori, 0.330 ; coefficient 1

of variation, 8.827.

(4) About one half of the variation in milk production results from

varying genotypic individuality of the animals with respect to this cha-

racter : the other half results from varjdng influences of environment.

(5) Milk production curves, analytically considered, tend definitely

to a positive skewness, both for yield and quality. The weighted average
value of the skewness for average weekly yield is + 0.1047 ^^^ ^^^^ ^^^

fat percentage is + 0.1338.

(6) Selection can have had Httle or no influence in determining the

direction or the amount of skewness in the milk production curves.

(7) The curves for milk yield tend, on the whole, to be more frequently

[345]
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unlimited range types, while those for fat percentage tend more to

iiited range types. The estimation of range limits given by the theor-

[cal curves is, on the whole, good.

(8) In general, the tendency of milk yield curves is toward the lepto-

irtic condition, that is to say, they are more acute then the corresponding
rmal curves. Fat percentage curves do not show any definite tendency
th respect to kurtosis.

(9) Certain of the milk yield curves were dissected into two normal

rves by Pearson's method. The resulting graduation was not so good
that given by the appropriate, unimodal skew frequency curve. There

no evidence that variation curves for milk production curves are

omodal.

(10) The change in average weekly yield of milk with advancing
e is represented by a logarithmic curve and is in accordance with a

N which may be stated in the following way :
— The abisolute amoimt

milk produced per unit of time increases with the age of the cow until

e maximum is reached, but the rate of increase diminishes with advancing
e until the absolute maximum of production is reached. After the

ne of maximum productivity, the absolute production per unit of time

creases with advancing age at a continually increasing rate.

(11) The average fat percentage of the milk diminishes with advanc-

g age until the cow reaches her loth year. Thereafter the fat percentage
mains approximately constant during the remaining lactation periods.

3 - Lamb Feeding Investigations in Kansas, in 1919. — paterson, a. M., in Agri- sheep

cultural Experiment Station, Kansas State Agricultural College, Department of Animal

Husbandry, Circular No. 79, pp. 4, i fig. Topeka, Oct. 191 9.

250 lambs were bought in the Kansas City market at $16 per cwt.,

nt to Manhattan on Feb. 26, 1919, and fed on silage and maize
: \ dder up to March 9 ; they were then divided into 7 lots of 35

ch and submitted to a food test lasting 49 days. The initial ration

r each lot of 35 heads was 6 pounds of grain + 2 pounds of protein

pplement + 20 pounds of alfalfa hay -|- 35 pounds of silage. Lots
''lich received no silage were given 40 pounds of alfalfa hay per day. The
iitial ration was gradually increased, care being taken to see that it

ns always entirely consumed. The lambs were quartered in an en-

osure provided with a shed and had access to fresh water and salt at

;. times.

The more important data relating to this test are given in the follow-

i^ Table. The cost of the foods were :
—

Maize grain 1.50 per bushel

lyinseed meal 65 » ton

Cottonseed meal 65 » »

Maize gluten feed 63 » »

Hominy feed 60 » »

I

Alfalfa hay 30 » »

Maize silage 8 » »
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Rcsidis of Iamb feeding investigation.

Daily ration per lamb :—
Maize grain

Hominy feed

lyinsecd meal

Cottonseed meal

Maize ^iitcn feed

Alfalfa hay
Maize silage

Initial u'eight per lamb

Final weight per lamb

Total gain in live weight per lamb . .

Average daily gain per lamb

Food consumed per lOO pounds of gain:
-

Maize grain

Hominy feed

Linseed meal

Cottonseed meal

Maize glnteu feed

Alfalfa hay
Maize silage (i)

Cost of food per loo pounds of gain
in liv6 wcig

Initial cost per lamb

Cost of food per lamb

Cost of labour per lamb

Interest at 8 % on capital per lamb. .

Interest at 6 % on equipment per lamb

Shipping and marketing expenses per
lamb

Total, cost per lamb at Kansas City. .

Selling price per cwt. at Kansas City .

Selliag price per Iamb at Kivusas Cit\'

Pi:ofit( 1) or los (
—

) per lamb

I,otI
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?ight, diminished slightly the cost of gain per unit of Hve weight, but

iied to produce the desired finish and gave less profit than when no pro-
in supplement was used.

(3) The substitution of hominy feed for maize grain with a ration of

falfa hay and maize silage increased slightly the gain in live weight, but

30 increased the cost of that gain. It also failed to produce the high
dsh that maize grain did, which made the ultimate profit less.

(4) Maize silage added to a ration of maize grain and alfalfa hay was
>t profitable except when linseed meal was added, in which case the

ghest profit was obtained.

(5) lyinseed meal substituted for maize grain and fed with alfalfa hay
id maize silage increased the hve weight slightly more than when maize
ain was fed with alfalfa hay and maize silage, but the former ration

iled to produce the required finish and the sale price per unit of weight
is so much less that there was a loss per lamb.

7
- Breeding and Commerce of Pigs in South Annam (i).

— schein, h., in Bulletin ptgs

a^ricole de I'lnstitut Scientifique de Saigon, Year I, No. 12, pp. 369-376. Saigon, Dec, 191 9.

The breeding and export of pigs forms an important branch of agri-
ture and commerce in South Annam at the present time.

HiSTORiC.ii,. — The Mois tribes bred pigs for their food from time

memorial, without having ever made an important trade of it. On
.e other hand, the Chams, by religion Braminists and later Mahomedans,
escribed all contact with this

"
unclean

"
animal, whose breeding could

<t be revived in the coastal deltas until after the sanguinary wars which
ded with the victory of the Annamites.
But this breeding has only recently expanded to its present limits owing

the peaceful penetration of the Chinese at Singapore. Although great

rk-eaters, the Chinese of the ]\Ialay Peninsula scajrcely breed any pigs,

ing employed as cooHes in the tin mines, on plantations and in factories,

cept Southern China, and Indo-China (French, British or Siamese)
e other countries near the Malay Peninsula regard the breeding of pigs
d their use as food with disapproval. Indo-China is thus, in conjunc-
n with China, Siam and Burma, indicated as pork provider of the Chi-

se in Singapore.
Breeds of pigs. — The breeds of pigs in South Aimam are the same

in the whole of Indo-China. They have been well described by
Bauche (The Pigs of Indo-China, Bulletin economique de I'lndo-

ine, 1902, p. 841), so the author only gives a few details on this subject.

(i) This article forms a useful supplement to the paper by M. Douarche on " Indo-Chi-

Breeding", summarised in R. March, i9i9,No.233, which deals with breeding in general
kd especially that of cattle. As for sheep,

"
they are ", M. Douarche says,

"
practically

bn-existent in Indo-China and there is scarcely any chance of their increasing there ". On

fe
other hand, an article by M.M. Aug. Chevalier and P. A. lyAPiCQUE, dealt with in R.,

t.-Dec. 1919, No. 1199 sketches the fulure possibilities of pig breeding on a large scale in

^do-China ; that article also deals with the utilisation of
" luc-binh

"
or water hyacinth,

lich abounds throughout the Colony, for fattening pigs. (Ed.)
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They are, or rather were, 3 in number.

(i) Delta or Tonkinese breed. — A small pig, concave, sub-brevilinear.
'

20 years ago this was the commonest breed in the Annamite villa-

ges. It has so completely disappeared since then, that out of about

7000 pigs exported, not one of this breed was seen in 1919 ; hardly any of

the animals examined seemed to show traces of cross-breeding. This

fact is apparently due to several causes :
— small size ; decidedly inferior

quality of meat and lard, soft, flabby almost hydrohaemic ; voracity ; pro-

bably less resistant to sporadic or epizootic diseases. Owing to its defects

the disappearance of this breed is not a matter for regret.

(2) Pigs cf high regions [Miiong pig, Mots pig).
— Animals of medium

size with straight, longiUnear profile, with slender legs. Head conical,

distinctly elongated ;
the narrowness of the snout is at once noticeable.

The coat is usually entirely pigmented. But pigs with black skins and

white bristles are sometimes seen (about 0.33 %) or with tawny bristles,

hke the wild boar (about i %), or presenting some sUght traces of depig-

mentation of the derma (about 2 %), especially on the snout and on the

lower part of the belly. However, the depigmentation is not complete,
for the skin is always slightly brownish.

Furthermore, in the Mois and Tonkinese breeds the pigmentation of

the derma is not the same as in the Chinese pig ; in the latter the pigmented j

parts are clearly black with a bluish reflection, while in the two former
j

breeds the coloration is very dark brown with a red reflection.
j

Although closely related to the wild pig, from which it must have!

directly descended, the Mois pig is much quieter in character than the I

Chinese pig, which is, on the other hand, much further removed from the '

wild animal. They can be loaded loose in trucks, which is absolutely

impossible for Chinese pigs.

The Mois pig is very hardy ; it eats little and fattens slowly. It can,

however, reach a considerable size : the author has seen in a Mois village

one of these pigs which must have weighed 200 kg,, but this animal appeared
to be 3 years old and the author thinks it would be unprofitable to keep a

pig so long. Generally pigs are sold at 14 to 16 months old weighing from

60 to 100 kg., sometimes even 120 kg.
The meat is of good quality and the lard fairly firm. The Chinese

exporters prefer pigs of this breed and offer a sHghtly higher price for them,

since being hardy and small eaters they can stand the voyage, duringi

which they are inevitably badly fed. A Chinaman told the author that

with this breed of pig the losses were 15 % less than those of pigs ofj

Chinese breed. '

(3) Quang-Si breed. — A httle below medium weight ; profile straight

sometimes sHghtly concave ; sub-brevilinear, stouter legs, wider snou1

and shorter body than in the preceding breed ;
back straight, sometime;

slightly saddle-backed ; the author has not noticed that the loins ar(

badly set on
; coat piebald with the white parts of the skin distinctly}

light pink; the pigmented parts clearly black.
'

The Quang-Si pig is less hardy than its Mois relative, eats moril
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mi fattens quicker and easier ; pigs weighing 120 kg. at 14 to 16 months

i age are frequently met with. The author thinks that this weight would

ecome general if the pigs were given as much food as they could eat ;

.e has never seen very old specimens of the breed and cannot estimate

hat their maximum weight might be.

Breeding. — The breeding is certainly rationally carried out by
e Annamites, for it is the only work in which they have realised di-

sion of labour. Certain natives own a boar whose services are hired ;

(thers keep sows and sell the produce, but most buy young pigs and

tten them. The agricultural speculations are consequently clearly

leparated in the matter of pig breeding.

The sow is covered at her owner's place where the boar is kept for

or 3 days. \Vhen the boar is 2 years old he is castrated, fattened and

old to the local butcher. The sows may have litters of 6 to 12 young
ines, rarely 13. The Annamites are present at the littering and give

[he sow and the young pigs the care reqmred. The sow is covered when

Ihe is in season some weeks after Httering. She Utters 3 times only to

.void risk of weak offspring from a fourth bearing, and is then spayed ;

e is then fattened as well as can be, for these sows are not easily fattened.

The young pigs, weaned at 2 ^ months of age, are sold to the fattener

t a rate of 2 or 3 piastres the pair when the market for pigs is assured

y export. They then weigh from 3.5 to 4 kg. The fattener keeps them

ir 10 to 14 months and then sells them to the butcher or exporter. The

verage weight of these animals is i picul ; the market value per picul

'aries from %g when local consumption forms the only market, to $12

hen export is brisk.

Pigs are kept in nearly every Annamite house, generally in a satisfac-

[ory state of cleanliness. The pigs roam all day long round the house

ioking for scraps ; they are fairh^ well fed with paddy husk, dust of rice

usk, cut-up stems of banana plants, cut grass, refuse from the preparation
i dried fish, brewers grain, maize (this cereal is much used as food by the

bis, but the Annamites only use it in case of scarcity, because if maize

Wedominates in the ration, the lard of the pig acquires a yellowish colour).

Domestic pig keeping brings little gain to the Annamite. A system
)f farming on a share principle even exists with the Chinese, in which the

Vnnamite, unqualified to fix costs, works at a loss and which happily
ends to disappear. The Chinaman hands over to the Annamite a pair
)f young castrated pigs, imported from China by sea and the Annamite

mdertakes their feeding and maintenance ; the following year they
ihare :

— one pig to the farmer and the other to the Chinaman.

The Chinese scarcely ever export any but castrated animals, just

is formerly they prohibited the export of silkworm eggs. They try, in

act, to keep the monopoly of improved breeds of animals. The Annamites

eadily make the comparison of the selfishness of the Chinese with the

lisinterestedness of the French who strive to introduce into the country

everything that can improve local production.

Owing to the shortness of the voyage (2 or 3 days during the north
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monsoon), the importation of live animals may lead to the introduction i

of infectious diseases, specially cattle plague, which is endemic in southern

China ; fortunately pigs and cattle are not intimately associated so that
'

the risk of infection is partially limited, but as infection is possible, pie-

ventive measures should be taken.

Diseases. — Unlike Central Annam, diseases of pigs are fairly

rare in the South : few are verminous or parasitic. Measly pigs are few

in nmnber (about 2 %); Mois pigs are most subject to this disease, owing
to the fact that they are village scavengers.

Pig plague is fairly frequent, but when this disease rages the Annamites
eat dead and infected animals without giving notice. It is therefore very
difficult to follow the progress of this disease among the natives, so that

the author has only been able to investigate it on the farm of an European.
It is a seasonal disease which is seldom noticed except in May, June and '

July, in the hot season ; it is said to disappear in September and for the

last 5 years it has not appeared in the Nhatrang district.

Export of pigs. — Export from South Annam is chiefly made in
,

junks. Sometimes, however, merchants have bought pigs in the Nhatrang ;

district and have sent them by rail to Saigon for shipment by steamer, i

This method of transport is no longer used, in spite of its quickness,
because the mortality among the pigs w^s apparentlj^ too high. The

pigs, placed in the hold, probably did not get sufficient air
;
it is also pos-

sible that they did not receive the same care, on the steamer however rough,
that they get from the crews of the junks.

The losses in transport by junk are very slight, 5 to 10 % on the

average. The profits made by the Chinese engaged in the trade are hand-

some : the picul of pig, bought in Annam at a maximum of $12, is sold

at Singapore for ^30 to 40.
The fact that the pigs are deck cargo, compels the loading of heavy

goods in the hold of the junks. Salt is in these conditions an ideal cargo,

for it is in fair request at Singapore, though the rates vary ver)' much
from year to year. The junks engaged in the export of pigs frequent

ports where salt can be obtained, so that ports serving populous districts,

consequently with important trade, ought always to have warehouses!

of salt for export.

poaLTRY 348 - Genetic Studies in Poultry : Inheritance of Leg-Feathering.
— punnett, r. c

and Bailey, P. G., in Journal of Genetics, Volf VII, No. 3, pp. 203-213. Cambridge

May, 1 91 8.

Results of experimental crosses between a breed with feathered

legs (ly.angshan) and breeds with naked legs (Brown IvCghorn and Gold-

pencilled Hamburgh).
Generally the F.^^ fowls had slightly feathered legs; but there wa.^

considerable variation and one of the hens from a cross with the Hamburgh
breed had naked legs, and although crossed with a cock with naked legs..

she produced progeny with feathered legs.

The F2 generation of the cross with the Leghorn breed comprised

323 chickens with feathered legs and 106 with naked legs ;
the F^ genera-
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lion of the cross with the Hamburgh breed comprised 117 chickens with

leathered legs and 31 with naked legs. There was, therefore, a close approach

|o the ratio 3:1.
Fowls of the F2 generation were, as far as could be judged, identified

b homozygous for the character
"
leg-feathered ", A few F^ fowls were

fven heavier leg-feathered than the lyangshan breed. Chickens with

iioderatel}^ feathered legs crossed with chickens having naked legs very

|>ften produced chickens with heavily feathered legs ;
in these cases

greater number of cocks were feathered in this way than hens. The author

felies on the hypothesis of modifj'-ing factors to explain these facts.

On the basis of the data recorded by Davenport the writer suggests

that the character
"
leg-feathered

"
in Cochin-China and Dark Brahma

jreeds depends on 2 factors.

V

49
-

Sterility of Hybrids between the Pheasant and Gold Campine Fowl. — Cutler,

D. W., in Journal of Genetics, Vol. VII, No. 3, pp. 155-165 + i pl- Cambridge,

May, 1 91 8.

The author has made cjrtological investigations on the testes of a dozen

ybrids obtained by crossing pheasant cocks and Gold Campine hens ;

.e has further studied the spermatogenesis of both the pheasants and

Id Campine cocks.

Technical difficulties rendered the determination of the number of

hromosomes uncertain. The hydrids had from 18 to 20 in the spermato-

;onia, the pheasants from 20 to 22 and the Gold Campine cocks from

8 to 20. The early development of the primary spermatocytes is nor-

al
; a granular spireme is formed which retracts to one side of the nu-

leus, producing a closely packed mass of threads. In the next stage

permatogenesis becomes abnormal. The synaptic threads, instead of

reaking into bivalent chromosomes, form a varying number of irregularly

haped clumps of chromatin. There is no uniformity as regards the number
f the clumps produced, and a series can easily be formed in which the

umber varies from 2 or 3 large masses up to the condition where the

hromosomes are almost all bivalent, or where many have separated as

ivalents. This failure of the synaptic threads to form bivalent chro-

losomes is evidently the cause of sterility in the hybrids. This is the

nal stage in spermatogenesis, for divisions of the primary spermatocytes

[do not occur, neither is there any trace of abnormal mitosis. There is neither

he formation of giant spermatids, as recorded for hybrid* pigeons by
Geoffrey Smith, nor production of multiple spindles, as found by Guyer
n hybrid pigeous and by Wodsedalek in the testicles of a mule.

J50 - Note on Indo-Chinese Birds whose Feathers are used by the Annamites or are

Exported. — Demange, in Bulletin economique del'Indochine,YeaxX.XII, New series,

No. 138, pp. 710-728 -f-i2 plates Hanoi-Haiphong, Sept.-Oct., igiQ-

Desiring to introduce a little precision into his notes on feather fans

and hats, published under the title of
"

I.ittle Trades
"

in the Bulletin
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economique de I'Indochine (Year. XXI, No. 131, Julj^-Aug., 1918), the autho:

has been led to interest himself in birds, principally aquatic birds, whicl

are the object of a fairly important trade.

• A basic investigation enabling the different kinds of birds and tb
different genera of the group of

"
Crab-eaters

"
(the most importani

among the feather producing waders), to be distinguished, was of chie:

importance, for the value of feathers varies considerably from one specie;

to another.

The author has succeeded in unravelling to a great extent the histor>

of ornamental feathers, and that of the birds which produce them. H«

has used the work of Dr. G. Tirant, Les oiseaux de la Basse-Cochinchine

and the Decades Zoologiqnes of the Scientific Mission of Exploration it

Indo-China. He has reproduced the complete synonymy and the prin-

cipal information given in these two somewhat inaccessible works.

The observations which he has made himself in Tonkin are not al

ways in agreement with those of Cochin-China, which is not surprising
the two countries each having certain species which are peculiar to them

geographical races and varieties must perforce be created.

For the correct use of the vernacular names, the fixing of the prio

of feathers, their method of use, the author had recourse to various makerl

of hats and fans, and to the native bird-catchers.

The number of birds dealt with by the author in the present not

is 38, of which 14 are Ardeidae (herons and crab-eaters) The
followinj

is the list (recognized scientific names and common names) :
—

PiciDAE : Centropus sinensis, greater cuckoo or pagoda cock

Alcedinidae :
—

i) Alcedo bengalensis and 2) A. meningting, less(i

Kingfishers ; 3) EntomoUa pilcata, black-hooded, white-necked Kingfishei

4) T. smyrnensis, brown-hooded Kingfisher.

Oriolidae : Oriolus indicus, Indian oriole.

Corvidae :
—

i) Corone insolens, black rook
; 2) C. macrorhynch

white-necked rook; -3) Urocissa sinensis, Chinese jay.

Phasianidae : i)
— Pavo muticus, peacock; 2) Polyplecton germai\

spur-fowl or polj^lectrum ; 3) Numido meleagris, guinea-fowl.

Gruidae :
— Grus antigone, ash-coloured crane.

Ardeidae: t)
— Ardea cinerea, ash-coloured heron; 2) ^. sMwa^mi

grey heron; 3)fA. purpurea, brown heron; 4) Herodias trorra, great

white egret ; 5) H. ^^ay^^#a, lesser white egret ; 6) Bubuleus coronmndt

buffalo heron; 7) Ardeola prasinosceles, common crab-eater; 8)

grayi, white crested crab-eater ; 9) Gorsachius melanophus, bittern ;
: )

Nycticora griseus, common night heron; 11) Butorides javanica, gr€i

bittern or barred heron ; 12) Ardeita jlavicollis black bttern ; 13) Acin

mowfirt!, cinnamon bittern ; 14) A. sinensis Chinese bittern.

CiCONHDAE :
—

Leptaptilos javanica, black-legged marabout.

Tantalidae :
—

i) Tantalus leiicocephalus , white-headed tanta

2) Ibis melanocephala.

Rallidae :
—

Porphyros edwardii.
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Anatidae :
—

i) Anas hoschas, wild duck ; 2) Querquedula circia,

nter teal.

Anserinae : Anser cinereus, wild goose.

Pelecanidae: i) Pelecanus javanicus, white-tufted pelican; 2) P. phi-

pensis, grey pelican ; 3) Phalacrocorax carlo, black cormorant ; 4)

otus melanogaster, serpent necked anhinga.

:[ - Observations on the Formation of Sex in Bees.— i. DEVAtrcHEixE, in L'Api-

cuheur, Year EXIII, No. 12, pp 285-288. — II. DECONDRi:, E., lU., pp. 288-290.

Paris, Dec, 191 9.

Observations disproving the theory according to which the queen-

lays only fertilised eggs, and that it is the working-bees who deter-

\q£ the sex, and confirming the theory of Dzierzon, according to which

queen-bee lays fertilised eggs from which are derived working-bees

^d females (according to the food given by the working-bees), and tin-

tilised eggs, from which only males can be derived. The unfertilised

js of humble-bee queens can only give false drones.

I. — Experiments showing that, in a hive deprived of its queen, 4 ma-
lal cells in the breeding cells of males can give males.

If, in this abnormal case of maternal breeding in breeding cells of

)nes, the eggs had been fertilised, the bees of a colony which was normal

juld have infallibly bred young females. And if the attendant bees

Itermine the sex, how, when they had such need of replacing the sup-
2ssed queen, could they only breed drones with eggs laid in big cells?

II. — Experiments showing that it is sufficient, at the end of the summer,
soon as the breeding of false drones and the false drones themselves

|ive
ceased to exist in the hive, to suppress suddenly the queen bee of a

/e possessing only breeding cells of working-bees, and that the

tendant bees can indeed bring up females, but that it will be impossible

jr
them to transform the eggs or the breeding cells of working-bees into

Ise drones.
t

\z
- Photic Reactions of Honey Bee. — Mininich, D. E.,in The journal of Experimental

Zoology, Vol. XXIX, No. 3, pp. 343-425 (Authors' summary p. 342), 17 fig-, Bibliogra-

phy of 50 works. Philadelphia, Pa., Nov. 20, 191 9

I/ight exerts a kinetic influence on the honey bee, and the bee with
blackened eye generally loops towards the functional eye. The reactions

normal bees and with bees with blackened eyes, when creeping in di-

et or indirect light have been studied. The apparatus used to fur-

sh non-direct light consisted of an electric lamp surrounded by a

een inside a white walled cylindrical chamber. Two intensities of

.umination were employed ; 24 ni. c. and 057 m. c. Drawings were made
the deflective movements of each of the bees studied, determining the

:rage number of degrees turned for each loop or series of loops in the

me intensit}^ of light. By comparing the four first pairs of determina-
ns thus obtained, from each of the 52 bees under consideration, it was
Und that in 81 % of the cases, the bees turned more toward the func-

nal eye in an illumination of 957 m. c than in one of 24 m. c. There is,
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then, a direct relation between the intensity of uniform light stimulus

(the type furnished by the apparatus) and the tendency to turn towards
the functional eye.

The orientation stimulation is really of a continuous nature, and as

the process involved in circular movements is identical with that involved

in normal orientation, the continuous action of light must be the effective

factor in the piotic orientation of the normal bee.

I

SERICULTURE 353 - PrOgFeSS of Sericulture in Indo-China (i).
— Cabanes, R., in Bulletin iconcmiqut

de V Indochiiia, Year XX, New series, pp. 782-784 + 5 graphs. Hanoi-Haiphong
Sept.-Oct., 1 91 9.

The author gives a detailed table, accompanied by 5 diagrams, sett-

ing forth, for the quinquennal period 1909-1913 and for the years 1914-

1915-1916-1917-1918 :—

i) The areas cultivated under mulberry-trees.

2) The quantities of silk-worm eggs set to incubate.

3) The production of fresh cocoons.

4) The production of raw silk.

5) The production of silk materials, waste, silk floss, etc., in Tonkin, IT

Annam, Cambodia, Cochin-China, Laos and in the whole of Indo-China.

The following are some significant figures from this table :—
In Indo-China, the areas cultivated under mulberr3''-trees have in-

creased from an average of 9610 hectares, during the period 1909-1913 to

13097 hectares, in 1918. The increase was constant and regular. The areas

were, and are, greatest in Cambodia, having increased from 6000 hectares

in 1909-1913 to 7000 hectares in 1918, that is, from about ^/j of the total

for Indo-China in 1909-1913 to about % the total in 1918.
For Indo-China, taken as a whole, the quantities of eggs put to in-

cubate have increased, in a regularly progressive manner, from 2961 kg.

in 1909-1913 to 4830 kg. in 1918.

Futhemiore, the production of fresh cocoons has increased continuously
from 4 121 000 kg. in 1909-1913 to 7 286 000 kg. in 1918.

The production of raw silk has increased, in the same way, from

165 840 kg. in 1909-1913 to 291 440 kg. in 1918.

lyastly the production of silk materials, waste, silk floss, etc., has in-

creased progressively and regularly from 206 050 kg. in 1909-1913 to

364300 kg. in 1918.
While the areas cultivated under mulberry-trees have always been

greater in Cambodia (2), the increase in the 4 products quoted below,

was not so marked in this country as in Annani and Tonkin, and the two

latter have surpassed Cambodia in this respect. Tonkin has become, since

1916, the principal producer in Indo-China.

(i) See R., Nov., 1918, No. 1264 and Oct.-Dec, 1919, No. 1212. [Ed.)

(2) On the intensification of sericultiire in Cambodia, see i?., June igiS.No. 676. [Ed).
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In igi8, the 4 products quoted were, in kg. :
—

ggs . . . . ,

[esh cocoons

iw silk . .

Ik materials

Tonkin Annam Cambodia Cocliin-China I<aos

16 800
2 940 000

117 600

147 000

12 600
I 800 000

72 000

90 000

12 500
I 600 000

64 000
80 000

5 100

751 000

30040
37550

I 300
195 000

7 800

9750

FARM ENGINEERING

54
- The French Power-Farming Trial Week in Autumn, 1919. — i. Coupan, g.,

in La vie agricole et rurale, Year IX, No. 45, pp. 321-334- Paris, Nov. 8, 1919. —
II. Ibid., 349-356 (i).

I. —. The autumn trial week of power-farming was held on the Sen-

s (Oise) plain from Sept. 29 to Oct. 5, 1919, but the exhibition and the

iublic demonstrations did not begin till October i. The three previous

ays were devoted to eliminating trials. Without exaggeration, the whole

iianifestation was brilHantly successful.

An idea can be formed of the power-farming movement that took place in

'ranee during the summer by comparing the number of firms and machines

itiat entered and took part in the Saint Germain (2) and Senlis trials :
—

I

ncrease at Senli .

ncrease per cent.

Demonstrations



366 AGRICUI.TURAI. MACHINERY AND IMPLEMENTS

proportion, whether for the number of days over which the demonstra-
tions would be spread or for the time that farmers could devote to it.

As the machines shown at Saint Germain have ready been describ-

ed in sufficient detail, only those shown for the first time at Senlis or

those that have undergone interesting modifications will here be described.

A. — Direct tractors with independent implements.

(i) Tractors with non-propelling steering wheels. — These are always
the commonest, but the heavy pre-war type, still favoured to a certain

extent in North America, has disappeared, not being suited to French
conditions. The author describes several :

—
Two Rumely-oil-pull tractors, starting on petrol and running on pa-

rafiin. The most powerful one has a horizontal twin-cyHnder engine, i

with 178 mm. bore, 25 mm. stroke, and developing 30 H.P. at 530 revs.;
j

two rear steering wheels \diameter = 1.42 m.
; breadth = 0.46 m.);

two forward speeds of 3.4 and 4.5 km., and a reverse of 4.2 km,. Weight

4362 kg.
j

The other model has a twin-cylinder horizontal engine of 151 X 203 mm.,^

developing 20 H. P. at 560 revs. Same general arrangement ; driving

wheels of 1.30 m. diameter and 0.31 m. breadth ;
two forward speeds

(3.4 and 5.25 km. per hour) and a reverse (4.2 km). Weight, 3592 kg.i

In both machines, the engines are oil-cooled.

The 25 H. P. John DeERE tractor, with twin-cylinder, horizontal

engine running at 400 to 750 revs, per minute. Runs on paraffin and pe-:

trol. Bolster-bolt steering axle 1.30 m. in diameter, and with a 30 cm,

rim, driven by a small pinion meshing with a large ring fixed inside the rim

two forward speeds (3.5 and 5 km.) and a reverse. Weight, 2700 kg.

The following tractors have a 4-cylinder vertical engine :-
—

T. A. F. tractor (Societe des tracteurs agricoles fran^ais) with '<..

Ballot engine of about 20 H. P. (90 X 150) ; the steering wheels, placec

in front, are i m. in diameter, with 0.15 m. rims
;
the driving wheels ar<

1.40 m. in diameter and 0.35 m. broad, with strakes or land-grips (flange;

for road work and angle irons on a conical rim) that can be adjusted a

will. Forward speeds of 4 and 6 km. Weight, 1800 kg.

The Junior type of Nilson tractor, with a 108 X 146 engine, devel

oping 30 H. P. at 900 revs, and 36 H. P. at 1200 revs. Runs on petrc

or paraffin. .Speed regulator. Cooling by a cellular radiator made
a special metal stated to prevent deposition of tartar. Steering axl

pivoting around a horizontal axis
; control by a lever of the touring-ca

type. Wheels 0,80 m. in diameter and 0,15 m. wide. The power trans

mission is of interest. It comprises a transverse shaft, driven by chain

and pinions enclosed in a gear-case ; the transmission rings are attacbe

to the shaft by means of springs which take up shocks or strain due t

sHpping the gears in too smartly. This shaft takes : {a) between the girc

ers a wheel 1.26 m. in diameter and 0.45 m. broad ; [h)
on each side

outside the girders, a wheel 1.26 m. in diameter and 0.17 m. broad. Thes

[354]
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o lateral wheels can be removed ; when on the machine they are eqni-

lent, as supporting surface, to a drum 0,79 m. broad, but, as the wheels

re provided with special rachets, turning is easier because the central wheel

s pulled on at the some speed as the faster-moving lateral wheel. If

he lateral wheels are removed the differential is blocked. Unlike most

Inachines, the tractive effort is not applied to the frame or axle, but to

n axle placed quite above the frame. This axle is connected to the plough

y a jointed frarne and to the chassis by braces fixed near the engine,'
he result is that, up to a limit corresponding to an effort greater than

hat of which the engine is capable (a limit when the tractor would tip

forwards), the driving wheels grip the soil with greater force the greater-

he resistance.

There are other interesting points in this tractor, particular^ the susr

ension of the radiator. The forward speeds are 3 and 4 km. per hou
hen ploughing, and 6 to 8 km. on the road- The weight is 2000 kg. with
he 3 wheels and 1750 kg. with the median wheel alone.

The Sanduski tractor, of American origin, has a 108 X 133 mm.
lengine, running at looo revolutions and developing 25 H. P. It nms on

paraffin or petrol and has an air filter. The steering axle oscillates and
ithe control is of the touring-car type. Rear wheels broad and high, driven

by an endless screw system. Weight, 2000 kg.
The Sexton tractor runs on paraffin ; it has a 102 X 152 mm. engine,

running normally at 1000 revs, and can develop 30 H. P. ; the two driv-

ing wheels, 1.24 m. in diameter and 0.30 m. broad, are furnished with T
irons that are easily removed or put on ;

the two steering wheels are

0.91 m. in diameter and 0.13 broad at the rims, and are mounted on an

oscillating axle and furnished with a control of the touring-car type. For-

ward speeds of 2.8 and 4.5 km. per hour and a reverse of 2 km. Weight,
2268 kg.

The type 702 F. I. A. T. tractor has a four-cylinder, 105 x 180

engine, running at 800-1000 revs., and normally developing 25 H. P.,

it runs on paraffin and has a speed regulator. The general arrangement
is similar to that of the Fordson and Austin tractors, i. e., the usual

cut-down frame is suppressed and all the necessary connections are esta-

bhshed by the different casings which are assembled by bolts.

This casing-frame is attached in front to the steering axle by a single
transverse spring, fastened to the axle by two side-pieces, so that the steer-

ing can take up any position ; control of the touring-car type ; wheels

0.82 m. in diameter, with 0.125 ^^- rims. The driving shaft, on the endless

screw system, acts on wheels 1.30 m. in diameter and 0.30 m. broad, to

which angle-irons can be fitted. Three forward speeds (3 km. 4.5 km.,
and 6.5 km.) and a reverse (3.75 km.). The pulley is 32 cm. in diameter,
with a 17 cm. rim, giving between 100 and 750 revolutions a minute when

engaged with the forward speed and between 135 and 400 revolutions

when engaged with the reverse. Maximum tractive efforts :
— 2500 kg.

on 1st speed, 1700 kg. on 2nd, and 1150 on the 3rd speed. Turn-

ing radius, 3.10 m. Weight, 2600 kg.
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. The CoMPAGNiE Internationale des machines agricoles exhibited,
as well as the well-known Titan and Mogul tractors, the 8-16 H. P. In-s

ternational tractor. The 4-c3dinder engine is of loi mm. bore and 127
mm. stroke, and has a strong brace, so that two bearings are sufficient to

support it ; cylinders fitted with cast-iron sleeves, bored and turned, ea-

sily replaceable in case of wear or cracking ; fuel is paraffin or petrol.

Steering wheels 81 cm. in diameter and 10 cm. broad ; driving wheels i m.

in diameter and 30 cm. broad, driven through a differential and two chains;

3 forward speeds (3. 4, and 6 km.) and a reverse. Weight, 1500 kg. {

Among other • machines are :
— The Gaulois tractor, v/hich shows'

a few changes in detail compared with the Galloway ; the La Crosse trac-.

tor of MM, Gaston, Williams, and Wigmore (Paris), of 25 H. P. and

a single wide driving wheel ;
the Ceres tractor of the Socil:t6 des trac

TEURS agricoles Cp;rf:s (Paris) ; etc.

Amongst the tractors for small farms and vineyards was the A. CitroEn

tractor (Paris) (i). The engine is cylinder, cast in a single piece, of 65

bore, 100 stroke, giving 12 H. P. at 1606 revs. This small and compact
tractor (length 2.50 m., breadth 0.86 m.) has a steering axle bearing solic

sheet-iron wheels 0.55 m. in diameter and 2 driving wheels 0,90 m. in dia-

meter fitted with strakes ; 2 forward speeds (3.5 and 4.8 km.) and s

reverse (3 km.). Weight, 800 kg.

The Chapron tractor (Puteaux) (2) is also for small farms and vine

yards. The 4-cylinder engine (75 X 130) is kept down to 1200 revolu-

tions by a governor. Total length 2.40 m. ; total breadth 90 cm., bas<

area 1.40 m. vSteerings by two coupled wheels of 62 cm. diamete:

the distance between which can be regulated and which turn around i

vertical axis.

The dri\nng wheels, fitted with fixed strakes, are i.iom. in diamete:

and 10 cm., wide, and can be widened to 20 or 40 cm. by adding grippinj

bands
; 3 forward speeds (2.1, 3.4, and 5 km.) and a reverse. The trans

mission is fitted with a device for blocking the differential, so that tb

machine can turn in a radius of 1.40 m. In addition, the engine is placec

very low to prevent the machine from turning over on slopes. Weight

1250 kg.

The Abeille tractor of the Globe concern (Paris) is unusual. Intends

for small farms and vineyards, its frame is supported by a single chai:

track 81 cm. long and 30 cm. wide
; the 4-cylinder engine (80 X 115

is watercooled. The whole is supported and steered by two wheels plac,

ed behind the engine frame fitted with cutting rings and connected b;

a triangular conical frame to a pivot on the top of the rear of the franif

The fiy-wheel acts on this articulation by a chain wheel. This 12 H. I

tractor weighs 1400 kg. and turns in a radius of 1.50 metres.

(2)
"

Total grip
"

tractors. — These include chain-track tractor

and those with 4 driving wheels.

(i) and (2) See R., June, 1919, n" 758; where a Citroen tractor is described and fi;

ured and the Chapron tractor mentioned. {Ed.)

[354]



AGRICULTURAL MACHINERY AND IMPLEMENTS 369

bitifli The Peugeot machine is worthy of note among the chain-track

'.
1 lachines. Fig. i shows this machine with the lateral guard plate lifted,

D that the chain track can be seen. The 4-cylinder engine (100 X 150 mm.)

svelops 19 H. P. The transmission, simplified as far as possible, actua-

ls 2 pinions in the rear which drive chains. The chain track, o* a special

511

iVv

Fig. I. — Peugeot chain-track tractor.

;ype, has non-jointed shoes with short axes
; they are guided in front by

I pulley and, lower down, by 5 rollers. The frame is also unusual in that

t is moimted on two pairs of guides, each placed in a plane perpendi-
cular to the plane of the other. In this way, the engine and transmission

>io|

ire rendered independent of the positions occupied by the chain tracks.

The tractor weighs 2850 kg.
The Italian Pavesi tractor, known as the

"
Agrophile

"
is a very

urious machine that really consists of two separate carriages, whose
wheels are controlled and united or separated as required. The fore-

carriage, however, comprises the engine, steering, gear-box, etc.

Each carriage consists of a frame ending on one side in an arched rod

shaped like a convex arc of a circle and fitted on the under part with a rack.

The bearing wheels are 1.20 m. in diameter, with rims 25 cm. wide ; they
are mounted on fixed, rigid axles and driven through a differential and
chains.

The chief carriage has a horizontal and opposed 2-cylinder engine

parallel to the axle ; it has a 130 mm. bore, a 170 mm. stroke, and develops

25 H. P. at 900 revs. There are 2 forward speeds (3 and 6 km., the latter

for running on the road) and a reverse, all enclosed with the differential,
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and the drive for the second carriage ir a casing continuous with that

of the engine. The second carriage has only a differential, also cased in.

To assemble the two carriages, they are joined by the arched parts,
which thus have a similar function to that of the buffers on tramway
trailers and they are fixed by means of a jointed cardan tie-rod on the two
axles ; this tie-rod bears, at its centre, a loose pulley wliich engages with
the two racks placed below the curved members. Another shaft with

^/^
Fig, 2. — Steering of the Pavesi tractor.

a double cardan goes from the gear-box of the main carriage and controls

the differential of the second carriage. The four wheels are all driving
as well as steering wheels, or, more accurately speaking, the two axles

steer. In fact, if the driver moves the steering wheel, the axle E of

the main carriage AV (Fig.) turns obliquely, e. g., to the left to Ei,

which moves the curved members to the right ; the rack c carries the loose

pinion p of the tie-rod T, but this, on turning, forces the rack c' and the
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burved member of the second carriage AR to move to the right and, con-

sequently, forces the axle E' of that carriage to move to the right and take

up the positior E'l. The two axles are then in such a position that a

^ery short radius is required for turning the tractor ;
in fact, the external

turning radius is 3.25 m.
When it is observed that the articulations and 0' of the tie-rod T

on the two axles are cardans, it will be seen that the two carriages can take

up any position in a transverse direction compared with each other. Thus
the tractor can travel on the most uneven ground, as its two driving axles

allow it to overcome obstacles more easily in spite of an average power
and relatively light weight (2350 kg.). The usual compensation for

complicated transmissions requires total adherence, and the complication
is partly avoided in this case by the use of driving and steering axlss

(instead

of driving and steering wheels.

I

P'or light work, the driving carriage can be used alone by attaching
it to a cart as a fore-carriage ;

but with both carriages the high tractive

(effort obtained is suflficient to tow several Vehicles.

B. •— Direct tractors forming one with . tiee implement.

I

The firm of the Charrue automobile Henri Amiot (Paris) exhibit-

ed the
"
Gerbe d'or

"
machine which is of the type of motor plough with

a tipping gang, the experimental model of which was described before the

war. This principle has been retained :— A double-brabant 3-furrow

plough, hooked to the engine frame, lifted with a block, and tipped by
means of mechanism driven by the engine.

The 25-30 H. P. Aster 4-cylinder engine has a carburettor that en-

ables heavy oil to be used. Weight, including ploughs, 2600 kg. Normal

speeds 4 km. when ploughing and 6 km. when harvesting.
There was also the small Beeman machine, shown by the Socie;te;

traction ET MATr:RiEL agraires, with a 6 H. P. engine and 2 steering

stilts, and which can be used for ploughing on a small scale or for weeding
market-garden crops.

The Avery motor-cultivator (Fig. 3) can also be used as a hoe. The

working members, of various shapes, are attached to the ends of levers

articulated with a cross-bar slung from the frame and can be regulated
and lifted by means of levers. The motor frame carries a 4-cylinder

76 X 100 engine, running at 1200 revolutions and thus developing some
10 H. P. Steering is done bj^ a single 70 cm. wheel provided with a central

flange, mounted chair-castor fashion on a vertical axis controlled from the

driver's seat, which is placed behind the working members. The driving

wheels, 1.05 m. in diameter and 15 cm. broad, are chain driven ;
when

turning, 2 pedals block one side or the other of the differential and enable

the machine to pivot round the blocked wheel in a small radius ; 3 for-

ward speeds (1.6, 2.5, and 4.9 km.) and a reverse (1.6 km.). Weight,

1450 kg. Runs on petrol, benzol, or alcohol.
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C. — Single-axle motor-ploughs.

The prototype of these machines is the German Stock plough (describ-

ed in this R., Nov., 1914, No. 1039) which is designed to furnish a large

amount of work on a small consumption. These machines usually consist

of a frame shaped like an elongated triangle, supported by an axle which

may be in one piece, placed near the base of the triangle ;
at the apex there,

is a wheel provided with a cutting rim which acts as the
"
sole

" and also'

serves to guide the macHine. The engine, always powerful, is placed near

the base in front of the axle. The plough bodies, of varying number, are

fixed on one of the sides of the triangle, between the axle and the guiding

Fig, 3.
— AvERY-PiLTER motor-cultlvalor.

"
sole ". As the latter is not placed in the median plane of the axle, thf'

plough turns more easily one way than the other.

It is advisable that as much of the total weight as possible should bt,

borne by the driving axle, which is always fitted with wheels of large dia-

meter, and this con be done by approximately balancing the weight o:

the frame and the ploughs by the position of the engine and its acces

scries. The weight of the two parts must not be balanced exactly, althougl

the reaction of the engine is strongly felt when moving forward, for if th(

reaction is felt in the inverse movement, it would lift up the gang anc

cause the machine to tip up. The makers liave arranged matters so tha'

normally nothing need be feared from tipping which is actually made us*

of, as will be seen from the description of the following machines.
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The Praga plough (Fig. 4,) ,
made by the Premie:re fabrioue Czecho-

i^ORAVE DE Machines (Prague), weighs 4000 kg. and measures 7.20 m.

[ong, 2.25 m. broad, and 2.45 m. high. The two large wheels and the

leel support a flat frame, in the front of which is a 4-cylinder, 105 X
i:o6 mm. engine, developing 40 H. P. at 1050 revolutions

; the magneto
las an independent drive; benzol or petrol can be used as fuel. The plough
jodies, 4 orj5 in number, according to the working depth and the resist-

mce of the soil, are fixed on a frame which is joined to the main ^"rame

jy forks and gudgeons and an endless screw drive, controlled by a hand
lever, connects the engine to the device for lifting and earthing the plough
jodies; adjustable pieces enable the desired depth to be obtained and kept
luniform. As will be seen from the Figure, the driver has a comfortable

r"

Fig. 4. — « Praga n motor-plough.

cabin, with a movable hood for bad weather. There are two speeds,

3.5 and 4.5 km. per hour. This plough can work 4 or 5 hectares in a 10-

hour day, at a working depth of 20-25 cm., and with a consumption of 18

to 20 kg. of petrol per hectare.

The Excelsior plough, made by the Fabrique de charrues auto-

mobiles DE Meada-Bolesi,av (Czecho-Slovakia), has a single frame, arti-

culated below the two large wheels (1.76 m. in diameter). In the rear,

there is a strong "heel", provided with a cutting ring for guidance. The

4-cylinder, 100 X 150 mm. engine develops 35-40 H. P. and drives, through
the differential, wheels displaced in height by 20 cm. The forward speeds
are 2.4, 3.4, and 4.5 km. per hour and the reverse gives 2.4 and 4.5 km.

The gripping strakes are rivetted on the rims
; but rims are provided which
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can be put on wheil the tractor runs on the road. The lift system is worked

from the reversing gear ; as the support of the heel can slip into a slide,

the massive heel only prevents tipping when the gang is lifted ; the sup-

port is then at the end of the slide and an automatic pin holds it in that

position, and it is then ready for turning. Earthing is brought about

by a free fall topped by a wedge suitably placed in special holes, enabling
the desired depth to be obtained, no special handling being required while

working. The plough has from 3 to 6 bodies and can work at a depth
of 40 cm. with three bodies. The total dimensions are :— Length 6.20

m., breadth 2.40 m. The weight is about 5000 kg. It can plough from

Fig. 5.
— The new cultivator E. Bauche & Cie.

4 to 6 hectares per lo-hour day, according to the soil, with a consumptio
of about 32 litres per hectare when ploughing at a depth of 38 cm. Tw
French makers also make use of the reaction of the engine to handle th

plough at the end of the furrow, but these machines are so designed as t

allow of ploughing without ridges.

M. h. Dubois (Asnieres, Seine); makes, under the name of
"
P0I3

culteur ", a fore-carriage tractor (with two wheels) that can be adapte
to different culture or harvesting implements, even to farm carts. Th,

polyculteur was working at Senlis with a 3-furrow double brabant. Tl'

4-cylinder, 90 x 150 mm. engine develops 20-25 H. P. between 1000 an

1200 revolutions
;
it is placed in front of the axle and a roller-drag sui
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!)rts the fore-carriage when not attached to an implement. The wheels,

jhich drive and steer at the same time, are fitted with a special kind of

ipping device, which projects through the rims and is kept m action or

ojecting, by bolts each acting on two consecutive paddles. The frame

[rminates in front in an
"
ecamoussure

"
bearing 4 horizontal superim-

sed bearings, one of which will receive the gudgeon which must be

tached to the front of any implement which the polyculteur will haul.

s regards the 3-furrow brabant plough, the weight of the two sets of 3
dies nmst be quite the same, so that the plough can turn equally easily

either direction
;
the gudgeon, however, is not in the same plane as

,at of the centre of gravity and is really between the latter and the

anchions of the front bodies. Thus, when the driver reverses at the

?adland, causing tipping and freeing the brabant, meanwhile turning the

heel towards the land to be ploughed, the bodies turn over to the

de of the stanchions
; turning with the reverse produces a couple which

jbcentuates the pivoting movement, and when the forward speed is

ared up, the turn finishes and the plough slips into place itself as soon
3 the point of the first sock enters the ground. This is an unusual
evice. M. Dubois has suggested the adaptation of a windlass for cable-

[loughing on the shuttle system, with a two-way plough hauled by two
milar machines.

M. E. IvEFEBVRE (Rouen, Seine-Inferieure) showed the Normania
furrow tipping plough, whose w^heels, 1.40 m. in diameter and displac-
in height by 20 cm., receive the direct drive of a 20 H. P., 4-cylinder

lALLOT engine ; the reaction of the engine forces the plough bodies on to

,eir work
;
on reversing, the plough is tipped over. There is only one

peed, with a device for reversing the drive. The plough bodies can be

gulated separately, so that they trip in properly. The machine, which

eighs 2700 kg., can plough, using 3 bodies on each side, from 2 to 2.5
.ectares a day, according to the resistance of the soil.

D. — Machines with moving working members.

MM. Euge:ne Bauche & Cie. (Chesnay, Seine-et-Oise) have made an

portant modification in their small motor cultivator ; the engine is now
atercooled and provided with a radiator, so that the engine (Fig. 5) can
un full out without fear of over-heating.

MM. Petard & Prejean (Auber\dlliers, vSeine) have produced a
'

mixed "
machine, called

"
cultivateur rotatif et vignoculteur

"
(Fig. 6)

vhich can be driven by an injured person. A 2-wheeled axle,fitted with
ihafts for a horse and a driver's seat, carries a 4-8 H. P. engine wihch driv-

res a horizontal shaft, whose height can be adjusted and which is provided
vith numerous long, curved tines. The speeds are changed by means of

I handle and the tine are lifted by means of a crank, so that a man with

njured legs could drive the machine ;
the handle or crank can be replaced

3y a pedal to enable a one-armed man to use the machine. The machine
s illustrated in Figure 6.
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E. — Ploughing sets.

MM. J. Fillet & Cie. (Bordeaux) make small windlasses moimted on

3-wheeled frames, with drums that take 215 m. of cable 6 mm. in diameter,

and driven by H. P. engines. The cable can be wound up at 3 speeds :—
60 90 and no m. per minute, with the engine running at full speed (1400

revolutions), the intermediate speeds being obtained by reducing the engme

Fig^ 6 — The Petard & Pr^jean rotary cultivator.

Two similar windlass-waggons are used, to draw a tipping plough shuttle

fashion. The windlasses are kept in position by an anchor spade attached

to the front of the frame and also used to make to cable wind evenly. Tha

engine is either a 4-cylinder Ballot or Panhard, or a 10 kilowatt electro-

motor of a type suitable for the current to be used.

F. — Various accessories.

The author concludes his article by describing a dynamometer specially

made by M. G. Desprez (Neuilly-sur-Seine) for use in power farming:

It consists of a flat spring, rolled up snail-wise and enclosed in a jointed, de-

formable frame. The tractive effort reduces the height of the frame,
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impressing the spring, and the movement is transmitted through a

ck and a toothed pinion to a needle moving over a graduated dial
;
a

cond. needle, loose on its axis and kept rubbing by a small spring, shows

e maximum effort obtained. Tbis compact and light dynamometer
as tried by the author on a Peugeot chaintrack tractor and on a Feltz

iwing tractor ; the graduations are easily read and, although the limit

r which the spring was made (looo kg.) was more than passed, yet further

adings taken, agreed with previous ones and the needle came back exactly

I zero. The author thinks that a simple and inexpensive dynamometer
the necessary complement of any power farming machines on which

can be used for, when it is possible to ascertain at any moment the

ork required of a tractor, it will avoid overloading and many mistakes.

III.

^- The Editorial staff of the Vie agricole et rurale adds informal

on supplied by certain makers regarding the machines they exhibited,

(i) Pavesi P4
"
Agrophile

"
tractor. — Described above. Besides-

s use for ploughing, it can tow harvesters, drills, etc., and can do trans-

ort work on the road, replace locomotives, and drive threshers, presses,

umps, etc. from a pulley. Costs little in labour, as one man is sufficient.

(2) Pavesi P4 lorry-tractor.
— With 4-driving wheels ;

it is a real

ilonial lorry, ^hich may replace the horse, camel, and elephant in those

gions still miprovided with roads, and thus bring about considerable

iving compared with the means of locomotion now in use. In fact,

can run fully loaded on roadless deserts and steppes, undisturbed by
neven land, steep slopes and the narrowest curves. It can draw a road

ain (Fig. 7).

: aVi;jfj^V;rJ"
'

,-3tf/~-'>:. ^^^ .-I; !i.--'-:-.*-:4»:' ','.
.

j^sv-T-nf
'

--^

Fig. 7.
—• Pavesi lorry-tractor.

(3) Pavesi trailers. ~ The Socie;te auxiliaire AGRicoLEj(Paris),
.vhich exhibited the Italian Pavesi tractor, makes trailers for this lorry

:ractor :
—

[a) 5000 kg. trailer
; (h) 3000 kg. trailer

; (c) agricultural

:railers (one model with steel springs and another without springs).
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(4) Agro fore-carriage tractor. — This for-carriage tractor,^which
had already been shown at the spring trial held at Saint Germain_^(i),

reappeared at Senlis with important additions and modifications. A re-

verse has been added, and the road speed diminished so as to obtain

direct traction at a speed of 4.9 km. per hour. Soil-grip is obtained by

fitting each of the wheels with two half-rings provided with special strake

that enable the machine to run smoothly on the road, and do away with

the lateral twists that strain the axle. The small breadth of the ma-

chine (96 cm.) allows it to be used among vines. It can haul a cult'va-

tor, harrow, mower, etc.

Fig. 8. — Renault tractor.

(5) The 16 H. P. Happy Farmer tractor. ~~ The
" Taureau

"

tractor of the Agricultural Co.'

(6) Renault Uirm tractor. — This tractor (Fig. 8), which attract-

ed much attention at Saint-Germain (i), has obtained a fresh success by

ploughing 2 hectares 18 cm. deep with a 4 furrow plough in 5 Vo hours,

(7) Tank Neverslip tractor. — The machine shown at St. Germain
was of 12-20 H. P., but that shown at Senlis was of 18-30 H. P. A chain-

track tractor, combining the principles of the motor-car and the railway.

(i) and (2) See R., Oct. -Dec, 1919, n° 1222. {Ed.).
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(8) Tourand-Latii, motor -plough (i).
•— Motor plough mounted

4 wheels, weighing (with the plough) 3200 kg. ; 35 H. P. engine ;
two

forward speeds (3.5 and 5.5. km.) and a reverse (with a single loose pi-

lion). The plough is lifted at the end of the furrow by a special shaft

iriven from the engine.

j
(q)

" Le Gmilois
"

tractor and plough.
— See Part I.

j (10) Bauche m.otor cultivatotor. — See Part I.

(11) Xavier Charmes pulveriser (2).

r^

Fig. 9.
— « Messidor » plough hauted by a TouR.'iND-IyATrL tractor.

(12) Bajac windlass-tractor. — Well known. Now fitted with
carburettor that enables either petrol or paraffin to be used as fuel.

(13) Messidor reversible plough.
—• The only machine that can plough

jjnthout ridges when towed by any tractor. The driver of the tractor

ItlfEices to attend to the whole machine. All the advantages of the bra-

jant plough are duplicated and amplified in this machine. Two-furrow

|sd 3-furrow Messidor ploughs are made by R. M. Pi^tard.

(14) T. P. rotary cultivator and vine cultivator. — See Part I.

RURAIv ECONOMICS

$5
- The Influence of GoisdFarm Organisation on Costsof Production.— handschtn,
W. F. (College of Agriculture, Urbana, Illinois), in the Journal of Farm Economics,

Vol. I, No. 3, pp. 102-109. Lancaster, Pa., Oct., 1919.

It is not easy to separate definitely the influence of good farm organi-
ition from the influence of good operations and other factors ;

it is never-
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theless possible to show how good organisation affects production, and!

to measure with reasonable accuracy its influence on costs. With this!

purpose in view farm organisation can be studied from the standpoint of

three principal divisions :
—

1) financial or economic organisation ; 2) phy-

sical organisation ; 3) productive organisation.
The financial or economic organisation of a farming business is con-

cerned principally with the problem of determining the minimum sia

of the business that is well adapted to the t}/pe of farming to be carriei

on, and of working out the most profitable distribution of the investment i:

various items such as land, buildings, machinery and tools, horses an<

other livestock. It is evident that, if production is to be carried on mo|'

effectively, the various items of investnient must be utilised to the fuUeSi

extent, consistent with the maximum returns for the farm business as

whole. The influence on the cost of production is very niarked.

The investment in farm buildings in Illinois, exclusive of the farmer'

residence, which is a personal item, often varies from $10 to $15 per acr*

for the same general types of farming carried on under similar conditio

Apparently these classes of farmers have adequate shelter for stock. Ai

suming a carrying charge of 15 % per annum for interest, depreciatio:

upkeep, taxes, and insurance, the total carrying charge per acre varii

from $1.50 to $3.75 a year. That is, the difference in carrying charge,
the cost of production per acre, due to this one item alone is $2.25 pi

acre per year.
In the same way, in the case of machinery, exclusive of tractors, t

carrying cost ranges from $5 to $10 per acre. Assuming a carrying co!

ranging from 20 to 25 % (including interest, shelter, taxes, upkeep an|

depreciation), these differences in the investment of machinery per ac:

would mean a difference in carrying charge of from $1.00 to $1.25.

If the physical organisation of the farm is studied from the stam

point of its influence on production and costs, it is found to have a notab'

bearing on the problem. In working out the plan for the best physic;

organisation of a farm, the plan can be divided logically into two parts :
-

(/)
the organisation of the farm as a whole, including the location of tl

farmstead, and the general laying out of the field system ; b) the nioi

detailed planning of the location and arrangement of yards, paddock
lanes and buildings. In the first case, the importance of reducing to tl

minimum the distance between the farmstead and the fields should 1

remembered
,*
but the advantage of having the farmstead within eas

reach of the public road should not be forgotten.
In planning the field systems for the

maiojMrotation
:
—

i) There shou

be as many fields of nearly equal size as possible, as there are years in tl

rotation.

2) Fields should be as large as practicable 1* save time doing far

work and reduce the cost of fencing,

3) Fields should be rectangular if possible, and about twice as loi

as they are wide.

Many farms could be improved in this respect. The University
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Minnesota reports that in the replanning of a 160 acre farm situated in

.Missouri the average distance from the farmstead to the fields was reduced

troni 70 to 24 rods, and the amount of inside fencing was reduced from

S92 to 640 rods, llhistrations of this kind could be multiplied indefinitely.

The problem of physical organisation is relatively more important
pn farm,s producing livestock where the question of handling livestock

svith the minimum expenditure of man and horse labour presents oppor-
tunities for ver}^ important economies. All yards, paddocks, pastures,
and lanes should be so laid out as to allow for easy moving of animals

trom one place to another about the farmstead or between farmstead and
farm fields.

The location of barns, stables and feed storage should be so planned
is to reduce the man and horse labour required to a minimum. System-
tuntic study of these questions has now been begun ; their aim is to di-

nish the cost of production through good reorganisation.

Important as the economies are which can be effected through the

oest financial and physical organisation of the farm, it is probable that

)n a large majority of farms even greater economies can be effected through
the more scientific organisation of their productive enterprises.

In the organisation of the crop and animal enterprises with a view
to establishing the most profitable and permanent systems of farming,
a number of complex and inter-related factors must be taken into conside-

ration owing to their influence on production and costs. The maintenance
)f the fertility of the soil, the most advantageous marketing of produce,
che be.st utilisation of the man and horse laboiu- used, the insurance

igainst crop failures, price fluctuations, and other unfavourable con-

iitions, these are the problems closely associated with the present system
)f agriculture, and the solution can only be "looked for in a ready conibi-

lation of these factors.

In the study of costs of production, the expense of maintaining fer-

ility has been almost entirely overlooked. In working out this problem, the

growing of leguminous crops offers the most economic source of nitrogen,
ind the rotation should include the proportion of leguminous crops necessary
:o,maintain or increase nitrogen in the soil, and if the manure is carefully

landled, from 60 to 70 % nitrogen, from 75 to 80 % phosphorus, and from
^0 to 85 % of the potassium contained in the crops fed can be returned
-Othe soil. In so far as the mineral elenients in the soil are limiting

:a€;J;ors in crop production, they should be added in such form and in

uch amounts as will contribute most to the profits of the entire farm
Dusiness.

In organising the productive enterprises so as to provide the most
dvantageous market for all products, livestock plays an important part,
because it is possible to market advantageously not only the salable por-
don of the ,crops grown, but also the unsalable and waste portions. This
actor alone eliminates much waste and helps to increase profits, without

increasing the cost of producing animals and animal products.
In practically all types of farming in the United States, man and horse
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I"

labour make up from 75 to 85 % of the total operating exxjenses. A good
rotation of crops, with two or more kinds of livestock, make possible the

most e\^en distribution of labour throughout the }ear and this has a marked
influence on production and costs. The variations found in Illinois in the

cost of horse labour are rCvSponsible frequently for differences of from $1 to

$4 per acre in the production of ordinary crops, such as maize, oats, wheat J

and hay. It is not easy to say how far these differences are due to good (.

farm organisation or to other factors ; but it is plain that they are mainly
due to the more efficient organisation of the productive enterprises, i. e.,

the crop rotations and the systems of anim.al production followed.

The more even distribution of labour throughout the year, as a

result of the better organisation of the crop and animal enterprises, makes
it possible to find productive employment at the moment when the de-

mand is greatest. There is, consequently, an increase in price and
a better grade of labour can be secured.

By combining the growing of several crops well adapted to the region
and marketing them with several classes of livestock, the largest mea-
sure of insurance is procured against crop failure, price fluctuations, and
other unfavourable conditions. The flexibility obtained in the livestock H '»'"

enterprises by carrvdng at least one class of animal which can be reduced
^'J'''

•'

or increased, is worth noting. Swine, sheep and poultry represent
illustrations of flexible animal enterprises, whilst the dift'erent classes of

dairy cows and beef cows represent the more inflexible forms.

Eflicient farming consists mainly in so adjusting the financial, phy-
sical and productiv^e organisation of the farm so as to retiirn the maximum
profits for the entire business over a series of years. Each enterprise must
be studied from the standpoint of its influence on the business as a whole.

356 - Farm Management Problems in the United States. — bilings, g. a., in Journal of

Farm Economics, Vol. I, No. i, pp. 3-7. 1/ancaster, Pa., June, 1919.

The unusual demand for food products and the scarcity of farm labour
f

since the war began, have given rise in the United States to conditions which

demand greater concentration of effort on farm management problems.
These problems affect the community, the state, and the country as a whol6

and are in a measure sociological, but since they bear a close relation it

to production and to the individual farm, the basic unit of production,

they are of vital importance to the economic management of the farm.

There has been no period in the history of the United States when eco-

nomic conditions have changed so rapidly, requiring the most careful thought :

concerning the organisation of farms of different types to meet present day
needs, and the changes which may take place after the war ; the poUcy of

price fixing of farm products and its bearing on profitable production as

compared with the fundamental law of supplj^ and demand ; the mobihsa-

tion of farm labour to produce the supply of food needed ; and many other

important factors have combined to furnish entirelj" new problems.
The cost of producing milk in large dairy regions and the cost of produc-

ing wheat as the basis for fixing the minimum price of wheat to the farmers,
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illustrates the kind of information which has more recently been demand
ed. The request for such information shows conclusively that the results

from the investigation of farm management problems by state and federal
• departments should be tabulated, summarised and held in readiness for such

requests. Moreover this information should be put into such shape that

opportunities may be given to the farmer to obtain suggestions for ad-

justing his sjT-stem of farming to meet these changing conditions.

During the 1 ast ten years farmers have adjusted their business to

meet slight changes in economic conditions. The ratio between food pro-
duction and the increase in population has been quite constant.

The work in farm management has been therefore mainly to study the

organisation of farms and the farm practice in agricultural regions, in order

to discover the relationships between farm enterprises and to determine

what factors have a direct bearing on net incomes. The influence of such

studies should be to induce the farmer, whose farm is not producing profit-

ably, to adopt those practices which will increase his income. This work
has had a tendency to raise the average production and take care of the in-

crease in population.

Increasing the Nation's Food Supply. — The situation in relation

to the food supply has been not so much economic as nutritional, that is,

it has been a question of systems of production to feed the people rather than

systems arranged purely for the sake of gain. No more effective work can
be continued than the presentation of facts calling attention to the relative

value of foods produced on an acre, with suggestions in farm practice that

will increase profitably, if possible, those products of greater nutritional

value.

Relation of the Labour Supply to Food Production. — In \'iew of the de-

pletion of the country's food supply and the possibility of a continued de-

mand for increased crop production, farm management men should devote

special attention to methods of adjusting the farm plan to give maximum
production with the greatest efficiency in the use of labour and machinery.
The scarcity of skilled labour has been the principal limiting factoi in pro-

duction, and this factor will check, the intensity of farming. The use of

tractors in ploughing and the preparation of soil for sowing may enable the

farmer to get his crops planted at the proper time, though possibily this may
not be much of a factor in reducing costs. A saving of a man power will

likewise result from using four, six or more horses with larger machinery.
Any line of work that will demonstrate how production may be. maintained
with less manual labour is most important at this time, otherwise there

is great danger of land which might be used for wheat or other food crops

being seeded down and a more extensive type of farming adopted.
It is essential to have information concerning the amount of labour re-

quired for farm operations and its distribution. These data are fundamental
in working out cropping systems, particularly in determining when and how
much labour is required for each month in the season. It will show in ad-

vance what regular labour is necessary and indicate when extra help is

needed. If it is impossible to obtain extra help at these times, it may be
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possible to introduce some labour-saving machinery or the farmer may
co-operate with neighbours in exchange for help. If this difficulty is antici-|

pated and the amount of labour required for different opeiations is known,
the difficulty may be obviated by readjusting the crop acreages and the

introduction of supplementary crops, which will maintain a more uniform

labour requiiement. It is in the solution of problems such as these that,

farm management men can be most helpful. Ukiy

The economy in conducting farm operations is also influenced by the^
'

'

location of farm buildings and the shape and arrangement of the fields.

The arangement of farm areas, making larger and more uniformiy-sized
fields which can be more easily handled in rotation, would simplify thej||2e<iQ

handling of machiner}^ save much time, and reduce the cost of production.'
Such work would attract the attention of farmers and be appreciated by
them.

Standards Needed in finding Cost of Production. -— The importance of

adopting, as far as possible, standards in methods and agreements as to the

elements in production cost studies, has been demonstrated by the greatly
increased interest in this subject due to price fixing. Many agencies have

been at work on these studies during the past year and such results as havcf,

come to light vary greatly in m.ethod of presentation as weU as the element

included in determining cost.

Sometimes, overhead or indirect costs are included, and at other time:

omitted, in spite of the fact that every farm must bear in labour cost alon

a burden of indirect expense equal sometimes to one-third of the cost o:

all the labour performed. These same discrepancies exist as to other ele

ments such as machine cost, supervision, building costs, etc.

Sometimes particular interests affecting the point of view, influence th

interpretation of inter-relationships in production cost finding. One grouj
insists that all feedable crops produced and fed should be charged to live

stock at cost of production. On the other hand, many writers, includin

those of the experiment stations and the United States Department of Agri
culture, believe that market value at the farm is the only safe practical anc

correct value to use. The subject of cost production presents greater diffi

culties in certain aspects than almost any other branch of accounting
because of the many interrelations between farm enterprises. For example
certain equipment is used in preparing the ground, cultivation and some b ^
times harv^esting of more than one crop. When land is prepared for oats o:

wheat, the land is a^so prepared for clover and timothy which follows, hi

kewise, in some regions, clover and timothy is seeded at the last cultivatiot

of maize Maize, oats and wheat are sometimes combined with live stocl

production The raising of pure-bred cattle and milk production are verj

closely related and the costs would be hard to separate were it not for ar

established rule among farm accountants that in pure-bred stock producti01

milk is a by-product and the cost of feed in animal production is.not char

geable to milk.

Importance of Studying Farm Practice. — Crop yields and productioi

per animal are important factors in profitable farming ;
therefore any practic*

lap
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that will increase crop yields and production per animal will be not only

of economic interest, but will increase the food sup]§ly. Experiment station

results clearly point out methods for increasing production, but these con-

clusions may be confined to certain types of soil. Just as important results

have been worked out by farmers under much more widely varjdng condi-

tions, hence, the study of farm practice should be an important field of

work.

Farm management surveys may h^p to analyse economic problems, but

the story of how soils have been made productive through systems of rota-

tion with clover, alfalfa, soya beans or other legumes, and the methods prac-

tised in the use of cover crops, manure, Hme and fertilisers, will help to

interpret the figures obtained from survej^s. Farm management surveys

provide a basis for the analysis of systems of farm organisation and the

results from certain operations. Farm practice studies, on the other hand,
will show the methods employed and why certain results are obtained. It

gives additional information necessary to work out a complete farm plan.

There is an unlimited field for work of this sort which will go far towards

developing standards for farm operations.

Co-operative Investigations.
—

Progress in the study of economic prob-
lems will develop more rapidly, and the results of investigations will be

applied more successfully by the most earnest co-operation between the Unit-

ed States Department of Agriculture and state agricultural institutions ;

between the investigator or demonstrator and the farmer.

The state institution is restricted in territory, whilst the federal depart-
ment can study regions which may include several states.

There is a great amount of data which have been obtained through sur-

veys, and which would make an interesting field of study if these data could

be assembled and correlated , Instead of dealing with a few hundred or

less, there might be several thousand records, which, when assorted , would

give much larger groups and a basis for more accurate conclusions. It

would give an opportunity for the study of selected types of farming, the

profitableness of different combinations of enterprises, and of many other

problems hitherto impossible.

357 - Important Factors in the Cost of Producing Wheat.— Boss, Andrew (University

Farm, St. Paul Min.), in Journal of Farm Economics, Vol. I, Isio. 3, pp. 85-89. lyancaster.

Pa., October, 191 9.

For something over two years the importance of wheat production
has been emphasised and kept before the world, first by agitation for a guar-
anteed price for wheat during the war and second by more or less serious

attempts to determine the cost of producing wheat.

It is, therefore, important to know the factors of cost in wheat produc-
tion and to find out how costs can be reduced or eliminated.

The factors of cost in present-time wheat production in the spring wheat

growing section of America may be classified in the order of importance as

follows ;
— I^abour (man and horse), land, seed, machinery, threshing costs,

general expenses and cost of twine. Fertilizer cost or values consumed is
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just as legitimately a cost as any of the preceding items, but no one has as

yet devised a satisfactory basis for determining what this cost is. No charge
is commonly made, therefore, for soil fertilit}' consumed in producing a

wheat crop except where commercial fertilisers or manures have been pur-
chased for cash.

Labour costs.— The cost for man and horse labour constitutes the largest
item of cost in wheat production. It was found to be 4^.4 per cent, of

the total cost in Minnesota during 1*he years 1913-1917. With increasing

wages for man labour and much higher feed cost for horse labour than

prevailed during that period, the labour cost now assumes an even greater

proportion of the total. The opportunity for reducing the man labour cost!

lies in efhcient management. The average hours of man labour required in

Minnesota were found to be 12.3 and of horse labour 29.9. Some farmers

are able to reduce the amount to 10 hours or less of man labour and 25 hours

of horse labour, by the use of large implements and effective methods. The
cost of producing an acre of wheat would be, therefore, considerably less

than the average. The rate paid for man labour is a factor of importance in

the aggregate cost of an acre of wheat, but it is little subject to variation

during the season. The rate of horse labour, however, may be controlled

to a considerable extent by the kinds and amounts of foods fed and

especially by the number of hours of labour performed annually per horse.

r/zeZa«^/flctor.
— Ivand is one of the largest factors in wheat production.

Not all land is suited to wheat production. Climate also affects the growth
and influences greatly the yield and quality of the wheat and ultimately the

cost of producing it. fyand that will grow wheat and that is favourably lo-

cated as to chmate is limited and is becoming increasingly more expensive.
It is much more difficidt to grow wheat profitably on $ 200 land than

on § 100 land. It has been estimated that to secure the same percentage
of profit on investment on $ 100 land as on $ 25 land, a yield more than 4
times as great must be obtained. The charge for the use of land may be

computed from one of two bases. It may be charged at rental value where
cash rent is paid or the rental value can be otherwise determined. Or the

charge may be made up of the items of cost, which are interest of the invest-

ment in land, taxes, upkeep of drains, fences and other land improvements.'
Where the values are aft'ected by proximity to a large city or market with
a strong demand for town lots or where values are greatly affected by specu-

lation, as is now the case in the north central area, the rental value is perhaps
the safest basis.

In normal times when values fluctuate less widely, the interest on
investment basis is quite satisfactory. In determining the interest charge

prevailing, prices of land exclusive of buildings should be used and interest

figured at the rate at which money may be borrowed on well-secured farm
loans.

In cost of production studies in Minnesota (1913-1917), the cost for the

use of land was calculated to be $ 4.60 an acre or 28.2 per cent, of the total

cost. Land values have since risen and present costs are much larger. There

is no way to reduce this cost per acre in wheat production except to
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grow wheat on cheaper land. The bushel cost could of course be reduced

by increasing the yield, provided the increase can be secured^ without cor-

responding increase in other er-penses (i).

Seed cost. -— The seed cost of wheat is determined by the quahty and

quantity used and the market value. The seed cost in Minnesota, from 1913
to 1917, was 11.4 % of the total cost of growing an acre of wheat.

Machinery cost. — Machinery plays a large part in wheat production.
In fact it is because the wheat crop can be so well handled by machinery
that it is so popular with farmers. It is difficult to determine accurately the

cost for machinery for a specific crop where so much of the machinery is

purchased and used for all crops in common.
The charge for the use of machinery is made up of depreciation, interest

on investment, repairs and oils, labour for repairs and care of machinery.

Depreciation may be roughly calculated at 10 per cent, per year though
in studies made in Minnesota, the record depreciation over a long period
of years was found to be only 7.3 per cent. There is a wide difference in

rate of depreciation for different machines and also on .different farms.

In order to charge machinery values correctly it is necessary to deter-

mine the acre cost of each machine and distribute it to the various crops
concerned. The cost for machinery has greatly increased during the past
two or three years owing to the increased price of new machines, the in-

creased cost of labour and repairs, and other expenses of maintenance.

This increase is estimated to be 60 to 75 per cent. The cost for machi-

nery in producing wheat in Minnesota, 1913-1917, was found to be 8.1 per
cent, of the total cost.

Cash Threshing Cost, General Expense and Twine. — The minor costs in

wheat growing are composed of the cash cost for threshing which is about

5.2 per cent, of the total, general expenses 4.3 per cent, and cost of twine

for binding 1.3 per cent.

AGRICUIvTURAI. INDUSTRIES

358 - Contribution to the Chemicc -biological Study of Micro-organisms Injurious
to Wlnsmaking. — Garino Canina, E. (R. Stazlone enologlca di Asti), in Rivista di

Ampelografia, Year I, No. i, pp. 2-6, bibliography of 10 works, lyCghorn, Jan., 1920.

On grapes spoilt by parasites, especially in wet years, besides the ordi-

nary ellipsoid saccharomycetes of wine-producing countries, there are very
numerous micro-organisms, which may directly influence the regular

progress of alcoholic fermentation. In the natural microflora of the

grape, the genus Botrytis, PenicilU-imi, Mucor, Aspergillus predominate among
the moulds, and Tonila sp., Saccharomyces apiculatus, feeble producers of

alcohol, or quite incapable of causing fermentation in grape sugar among
imperfect fungi ; the action of all these micro-organisms is denoted by the

production of unpleasant odours and flavours which be most injurious to

(i) See Bulletin 179. Minn. Agr. i^xpt. Station.
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the quality of the wine. The genera Pichia and Willia, characteristic pro-
ducers of ethers, may also be found.

Generally the micro-organisms of the natural flora of the vintage are

active in the combustion of sugars, acids, and nitrogenous substances,,

and the}' may secre|;e enzymes that hinder normal alcoholic fermenta-

tion and may produce diseases.

With the help of material obtained from the Zymological Section of
j

the Royal Wine-niaking Station at Asti, and other strains from the micro-

biological laboratory' of Professor E. Kayser of Paris, the author has I

investigated the action of some of these micro-organisms on the groups of
j

principal acids which are normally found in grape must.

Cultures were sown in the must of the " favorita
"

grape, previously]

sterilised, kept at a temperature of 240C. for about fifty days, then analysed.

The analytical data obtained for each test are summed up in the following]
table: —

j^/free
in cc. N/i 0/00

iS ' combined in cc. » »

"o ] volatile in cc. » »

*** ' fixed in cc. » »

I tartaric total in cc. N/i °/oo

."y / lactic total in cc. » »

^ ] tannic total in cc, » »

'

malic total in cci » »

J totals in gm. N/i 0/00

I volatile, in gm. » »

Reducing sugars in gm » »

Rotary power [p.]D 20

Dextrose, in gm. » »

Eevulose, in gm. » »

Ethers]

o

"5

104.0

25.0

"•3
96.5

50.0

6.75
traces

61.0

0.650

0.300

3.00—
0.24
1.20

1.80

s

s

I

103.0

27.0
22.0

81.0

42.0

31-3
traces

35-0

1.850

0.125

187.0— 6.92

95-5

91-5

108.0
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dificatlon was produced almost entirely at the expense of malic acid,

of which 7io disappeared. The sugars were also been attacked, dextrose

. v^ith special intensity.

In an experiment tried with must to which 0.179 ^^ sulphurous anhy-
dride per litre had been added, Saccharomyces ellipsoideus caused regular

fermentation, with a delf.y of 48 hours ;
the other previously mentioned

micro-organisms did not develop, and 25 days after they were sown
the fermentative activity was practically nil.

359
- On the "Casse bleue" of Wines. — Carles, p., in Comptes rendus de VAcademie

des Sciences, Vol. ClyXIX, No. 26, pp. 1422-1423. Paris, Dec. 29, 1919.

In continuation of the communication made by M. PiiSdaIvIvU to

the French Academy of Sciences on Dec. 7, 1919 on the
"
casse bleue

"
of

wines (i), the author communicates the following note:

This
"
casse

"
has already been known for a long time. It was

specially studied in 1900 by M. M. Lagatu, ly. Roos, and Bouffard
at MontpeLUer. These writers have difterentiated it from, the

"
casse

brune
"

oi red wines called
"
casse diastasique ".

M. Piedai^lu writes that, practically, to prevent
"
casse

"
in wiiies

rich in iron, it suffices to keep them in a reducing medium, by simply

drawing them off into well sulphured casks, but that it is always prefer-
able to avoid the use of receptacles of unprotected iron for manipulating
or preserving the wine. The observations of other writers lead to a

different conclusLcn.

The "
casse ferrique

"
is not controlled bj'^ sulphurous anhydride, and

if it were possible to keep wines protected from the air by sulphurous anhy-
idride or some other gas, the practical result would not be attained, since

all wine, before it is di unk, must be handled, and must inevitably come
in contact with the air.

The true treatment of this
"
casse

"
consists in adding to the wine

an organic acid such as tartaric or citric acid. The latter is more generally
used ; with the iron it forms a compound on which tannin, and cons-

equently colouring matters, have httle effect. The quantities of tar-

taric or citric acid vary according to the intensity of the disease and the

procedure is to make a preHmiinary test by commencing, for example,
with 50 gm. of tartaric acid per hectoHtre and increasing progressively up
to 150 gm. or 200 gm. if necessary in certain wines which, like that of

Jacquez, are raw materials. Citric acid is used in smaller quantities because
it has a stronger action than tartaric acid.

The action of sulphurous anhydride in preventing the
"
casse ferrique

"

has no practical effect. This was first shown by Bouffard, Professor
of Oenology at the National •

College of Agriculture at MontpelHer, who
first investigated the

"
casses

"
and recommended sulphurous anhydride

as a remedy for
"
casse brune

"
or

"
casse diastasique ".

.

(i) See R., Feb., 19:10, No. 250. {Ed.)
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360 - Quantities of Butter, Cheese and Condensed Milk Made in Factories in the Unite
States During the War. — Pirtle, T. R. (statistician for the U.S. Dairy Division), i

Hoards Dairyman, Vol. EVlI, No. 20, p. 1000, i diagr. Fort Atkinson, June 6, 191

Making use of {a) the census results of 1909, [h) those of the manu
facturing census of 1914, (c) the reports of production of factories issue

by the Bureau of Markets for 1916, 1917 and 1918, the author gives, i:

the subjoined Table, a summary of the quantities of butter, cheese am
condensed milk (including evaporated milk) prepared in factories (excluc

ing home made products) in the United States during the last ten year;
From these results it appears that great progress has been made i

the dairy industry during these ten years and that also the condensed mi
industry has almost doubled during the war

;
in 1 918, a greater amount (

milk was used in the condensed milk factories than was used for chee&

Quantities of butter, cheese and condensed milk

made in factories in the United States from 1909 to 1918.

lace
15^

ledrcii

Bceisi

fi
then

10, tb

Years Butter

{Pounds)

Cheese

{Pounds)

Condensed Milk

{Pounds)

1909 .

1914 .

1916 .

1917 •

1918.

627 145 865
786 003 489
760 030 573
743 895 068

793 289 301

311 1:5730
377573409
314 716739
372 540 203
352621 615

495 197 8

8755074:
997 835 I

I 353 605 5c

I 675 477 3f

361 - Experimental Study of Electro-Purification of Milk. — Anderson, a. k. ai

FiNKEiSTEiN, R., in The Journal of Dairy Science, Vol. II, No. 5, pp. 374-406, 2 fli

Bibliography of 8 works. Baltimore, Sept., 191 9.

The principle of the process of electric purification of milk (electri

pure process) consists in heating the milk by means of a high voltage elei

trie current, and then cooling it.

The apparatus consists of a receptacle for the milk, of a heater in whji

the milk is heated to 40° C. by steam, of a supply tank for the electric p
rifier, of a hot milk tank acting as reservoir to the cooler and of a cool

The electro-pure machine itself consists of several units, varying
number according to the quantity of milk to be treated. Each unit is co

posed of a series of 5 porcelain cups arranged as in the accompanyiiBt

figure. The milk is distributed to the cups by a tap leading from a bo

shaped distributing tank. The first cup of each series has about twice t|J,

capacity of the other cups. The cups of each series are arranged so that t

milk entering the first cup will drain into the second cup, which is plao

slightly forward and below the first ; when the second cup is fiUed, the mi

overflows by a lip into the third cup, and so on to the last cup of the seri<

In each of the smaller cups, which have a capacity of about 200 cc.

placed an electrode in the form of an insulated rod terminating in

copper disc. This disc is about the size of the inside of the cup and when;
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'place is very near the bottom of the cup. When the machine is in operation
the circuit is completed by the stream of milk, which by its electrical resis-

tance is raised from 400 C. (the temperature on its entrance into the machine)-
CO 70° C. (the temperature when it passes out) . An alternating current is used

jln
the machine illustrated in the accompanying figure the voltage is

2300, the amperage is 14 and the frequency is 25. The three phase
system is used.

aii
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\

3«

Electrical milk purifier.

;1«

\k

P
o!(

'?'

"' With electric current costing 5 cents per kilowatt-hour, the cost
•^ of working is $2.74 per hour for a machine with 6 units, which treats 5000

"J
pounds of milk per hour, exclusive of the cost of the preHminary heating

"to 400 C.
'" As the hterature on the subject of the efficiency of electrical treatment of
"''' milk furnishes but few data, the authors have dealt with the subject by
"I" making a series of careful experiments, the results of which lead to the
-"'

following conclusions :
—

'^ The
"
Electro-pure

"
process produces a very satisfactory reduction

"
lu the total number of bacteria contained in good raw milk and a satisfac-

^^

tory reduction in the bacteria contained in poor raw milk, and at the same

^'
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time it destroys effectively nearly all lactose fermenting, endopositive or-

ganisms contained in raw milk.

Milk issuing from the different units of the
"
Electro-pure

"
machine

contains a fairly uniform number of bacteria.

Electro-treated milk kept at 5-10° C. keeps well for about 5 days.
At ordinary temperatures it shows no change in 24 hours but sours nor-

mally in 48 hours.

The destruction of bacteria in the electric purifier is due to the heat pro-
duced rather than to the electric current itself. The electric purifier furnishes

a means of producing a very sudden high temperature for a short time.

Heating to 70° C. by means of the electric purifier causes: — little or

no precipitation of albumin ; no modification in the quantity of cream
which separates on standing ; apparently no destruction of the peroxidase,
but a weakening in the reductase ; no modification in the feeding value

of the milk. On the other hand, such treatment increases sensibly the time

required for coagulation by rennin. In the experimental plant which was
used by the authors, the electric purifier, after long use, was not

entirely satisfactory: modifications in construction are required before the

machine can be considered a commercial success.

362 - Studyof BabCOCkTestfor Butterfat in Milk.— Bailey, B.-E.,inthe Joumalof Dairy
Science, Vol. II, No. 5, pp. 331-373, Bibliography of 28 Works. Baltimore, N. D,

September, 191 9.

The Babcock test for butterfat in milk is used to a considerable and in-

creasing extent as a basis of payment for milk to be used as such, as well

as for condensing and cheese making. It is also used in determining the

milk production of individual cows, and hence is an important means of

determining their value.

In view of the importance of the test, the author has undertaken experi-
mental work to determine the accuracy of the test as carried out at pre-

sent, and to study the influence of some factors upon it. The results are

summarised as follows :
—•

I. The Babcock test for milk when read from the top of the upper
meniscus to the bottom of the lower meniscus gave results which were higher
than those obtained by the gravimetric (Roese-Gottlieb) method. On the

average of 190 comparisons, the difference amounted to 0.060 %.
2) There was a considerable variation in the readings of the same sam-

ple by a few individuals
;

this was largely due to reading at different points
on the upper meniscus, and it is beheved that the higher readings were made
at the top of the upper meniscus.

3. The breed of the cows and the stage of lactation had a small

influence on the excess of the Babcock results over the gravimetric determi-

nations. This influence is due in part to the variation in the size of the fat

globules and in part to the variation in the percentage of fat present in the

sample tested.

4. The amount of fat left in the liquid below the fat column is quite
variable and on the average equalled 0.13 "/„ expressed as readings on the

neck of the test bottles.
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5. There were impurities in the fat column that on the average
amounted to 0.78 "/^ of the readings.

6. The Babcock test would read about o.ii "/„ lower, depending
somewhat on the per cent, of fat in the sample, if the meniscuses were not

included in the reading. The value of the gain to readings due to the me-
niscuses more than offsets this low reading, which is in agreement with

the first conclusion.

363 - Utilisation of Dairy By-products.
— Kelly E. (Dairy Division, U S. Department

af Agriculture), in Journalof Dairy Science, Vol.IIyNo. i,pp. 46-49. Baltimore, Jan. 191 9

Waste of matter may be caused (i) mechanically (actual loss), or (2) by
not using it in the best possible manner (partial loss). The dairy industry

unfortunately too often wastes in both ways. Only the surplus skim milk

which cannot be used for human consumption, should be fed to animals

and ought to be much more employed than it Is at present : 100 pounds
of skim milk wiU produce 15 to 19 pounds of

"
cottage cheese" (i), whereas

. fed with maize to pigs it would produce only 6 pounds of live weight
or 4.8 pounds of dressed pork. There is, therefore, in the former case pro-
duction of about 7 times as much protein and energy as in the latter. More-

. over, in making
"
cottage cheese

"
80 to 85 pounds of whey is recovered

from 100 pounds of skim milk, and this has half the food value of skim
milk for feeding pigs.

Skim milk and buttermilk can be used in that state as beverages or

in cooking. One pound of
"
cottage cheese

"
contains as much protein

as I to I ^ lb., of meat, and can be used in a number of ways in cook-

This is one of the best ways of using skim milk because
"
cottage

cheese
"

is easily and simply made and it can be consumed in large quanti-
ties. But skim milk can also be used for making condensed skim milk and
skim milk powder. Whey from cheese factories contains on the average
0.2 % of fat which can be recovered and used in the manufacture of whey
butter. Lactose, casein, etc., can also be made from whey.

All the by-products of the dairy industry, if they are to be used with-

out risk for human consumption (or indeed as animal food), should be pas-
teurised.

364
- ObservatiOUS on the Washing of Milk Cans. —Webster, R. O. (Bureau of Chemis-

try, U. S. Department of Agriculture) , in Journal of Dairy Science, Vol. II, No. i
, pp. 50-59.

Baltimore, Jan. 191 9.

An account of data collected by the Bureau of Chemistry of the

U. S. Department of Agriculture (under the Food and Drugs Act) relating
to the milk supply of one of the large cities of the central western part
of the United States.

The author notes the methods and equipment used by 32 milk

dealers in washing the milk cans : 8 of them washed the cans by pouring the

water from one can to another and 22 washed the cans in a tank
; only one

used hot water and 2 clean cold water, while 28 used dirty water. In 23

(i) See R., Jan., 1920, No. 125. {Ed.)
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dairies the cans were steamed, but in no case was the treatment effective,

so that no dairy washed the cans in a satisfactory manner ; nevertheless 3
dairies possessed what is considered to be the complete equipment :

— tank

with mechanical brush, rinsing tank, steam jet, air blast.

Examination of the physical and bacteriological condition of 184

empty milk cans returned from the city dairy to the country dairy, made

during June and July, showed that 14 cans had a sour odour and 83 a foul

odour which indicated bacterial activity in these 97 milk cans. More than

21 % of the cans, if used without further rinsing, would have contami-
nated the milk with from 500 000 to 4 332 000 bacteria per cc. of milk

;

milk produced^ in distinctly insanitary conditions rarely contains more than
20 000 organisms per cc.

To prevent this fouling of the cans they should be rapidly dried imme-

diately after washing ; this can be done by exposing the milk cans to a

blast of dry air
; 30 seconds exposure to such a blast is sufficient to pro-

duce a great improvement.
The author gives the following rules for washing milk cans properly :

Avoid the use of disinfectants ; they are unnecessary and may remain in

the cans in sufficient quantity to be found in the milk, which would render

the producer liable to legal penalties.

For the proper washing of the cans a tank with clean hot water is

necessary ; washing powder ; thorough brushing by hand or by machine ;

rinsing in clean water
; steaming for at least 10 seconds ; drying in a blast

of dry, hot air of sufficient volume to dry the can completely in 10 to 30
seconds. The lids should be cleaned in the same way. As soon as they
are washed and dried the lids should be put on to close the cans and pre-

vent their being soiled. Milk cans cleaned in this way remain clean indefi-

nitely and even in the hottest weather there is no opportunity for bacte

rial activity.

365 - Composition and Identification of Meat Extracts. — Emery, j. a. and heuley,!
R. R., in Journal of Agricultural Research, Vol. XVII, No. i, pp. 1-17 • Wasliington, |

Apr. 15, 1919.

The Bureau of Animal Industry asked the authors to carry out experi-

ments with the object of obtaining data regarding the differences
inj

composition of extracts of meat prepared from :
— Muscle tissue, liverj

spleen, heart, cured qpoked meat, cured meat soak-water, and bonesj
all of which have be'fen used in recent years in the preparation of

meat extracts.

The extracts used in the authors' investigations were prepared partly|
in a large commercial establishment in the ordinary wsy, and partly ii

the laboratory, in much smaller quantities, but as far as possible by means
of methods used commercially ;

these latter extracts did not differ from the

former either in physical appearance or in organoleptic properties.

The methods used in the analyses were essentially those of StreEII

(described in Thirteenth Report on Food Products for 1908, Meat Exi
tracts and Meat Preparations, in Connecticut Agricultural Experiment Sta\
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Hon Report 1907-1908, pp. 606-672). The authors determined, in a 10 % so-

lution of solid extract or a 20 % solution of liquid extract :
— water, ash,

sodium, chloride, total phosphoric and, inorganic phosphoric acid, total

nitrogen, soluble nitrogen, coagulable nitrogen, ammoniacal nitrogen,

nitrogen preicipitated by zinc sulphate, nitrogen precipitated by
tannic-acid-salt solution,

"
meat-base

"
nitrogen (obtained by subtracting

from the total nitrogen the sum of coagulable nitrogen -f- insoluble

nitrogen + ammoniacal mtrogen + nitrogen precipitated by the

tannic-acid-salt solution), nitrogen due to peptone-like bodies, non-nitro-

genous organic matter, purins, creatinin, creatin, and nitrates.

A series of Tables show the results in detail as well as some general averages,
indicated in the Table below. The quantitative results show the follow-

ing characteristic differences which depend on the nature of the extract :
—

The liver extracts show:— A low percentage both of total nitrogen and
of

"
meat-base

"
nitrogen ;

a low ratio of inorganic phosphorus to total

phosphorus ; a very low percentage of total creatinin ; generally a very

high percentage of non-nitrogenous organic matter.

The spleen extracts show :
— A high percentage of total nitrogen ;

a low percentage of
"
meat base

"
nitrogen ; a very low percentage of

creatinin. The ratio between inorganic phosphorus and total phosphorus
is lower than in all other extracts except that of liver.

Extract of

Non-
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Muscle extracts have a high percentage of total nitrogen,
"
meat-

base ", nitrogen and total creatinin ; they also have a high ratio between

inorganic phosphorus and total phosphorus.
The bone extracts prepared comrnercially and the extract prepared

from soak-water resemble muscle extracts.

There are also marked differences in the physical properties, colour,

texture and
"
shortness

"
(an extract is termed

"
short

" when it quickly
and easily breaks on testing its elasticity). Liver extracts are very dark

brown, their solution in water is dark red with a trace of fluorescence, and

they are gummy. Spleen extracts and bone extracts are light chocolate

to light yellow-brown in colour. The other extracts are lighter in colour

than liver extract but darker than spleen extract; they are usually very"
short ". Their solutions are dark but not fluorescent.

In addition to quantitative differences there are qualitative differen-

ces, which the authors have used as bases for identification tests for

extracts of liver and spleen, either pure or in the absence of any conside-

rable proportion of true meat extracts. These tests include :
— The

acetic acid test recommended b)^ R. M. Chapin for distinguishing spleen
extract by means of the abundant yellowish-white precipitate which
is formed ; Mousch's test, which shows the presence of liver extract

;

testing for copper in the ash, which if present indicates liver extract.

The presence of copper is also shown by greenish colour of the ash.

Conclusion. — An extract can be completely identified by means of

the following determinations: — Total solids, Ash, Sodium chloride,

Total phosphoric acid, Inorganic phosphoric acid, Total nitrogen
Meat-base

"
nitrogen, Pre-formed creatinin, Creatin, Molisch' s,

test, Acetic acid test, Test for nitrates. Test for copper in the ash.
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DISEASES NOT DUE
TO PARASITES OR OF UNKNOWN ORIGIN.

366
- Modification in the Sulphate of Iron Treatment for Controlling Chlorosis of

Woody Plants. — Arnaud, G., in Revue de Viticulture, Year^XXVI, Vol. 1,1, No. 1325,

PP- 325-330, figs. 2, Paris, Nov. 20, 1919-

Results of experiments carried out in May-June and at the end oi:

September in the Jardin de la Station de Pathologie vegetale in Paris,

on pear trees and Carolina poplars attacked by chlorosis. These \^ ere

the only plants attacked by chlorosis available to the author; but he

is of opinion that the results obtained by him are applicable to vines

similarly attacked.

The suggested method is as follows:— Holes 1.5 cm. to 2 cm. deep are

made in the trunk or large branches with a punch ; by means of a syringe
the holes are filled with a paste made by mixing 35 to 40 gm. of finely

powdered sulphate of iron with 20 gm. of oHve oil.

The treatment, made preferably in spring, only acts on those parts
of the plant which are above the hole.

The treatment in question has the following undoubted advantages
over the treatment formerly used, which consisted in placing crystals of

I sulphate of iron in the holes :
— Certainty in effect, at least on the trees ex-

perimented with (pear, Carolina poplar) , rapidity of action (the trees became

green again in a marked degree in a week) , and persistency of greenness ;

moreover, the treatment is very quickly done and economises sulphate of

iron, as the syringe fills the holes almost without any waste. However,
the method described has disadvantages which are absent from the method
of painting freshly cut surfaces with a 20 to 30 % solution of sulphate of

iron. The chief drawback appears to be the weakening of the trunk and
branches in which the holes are made, especially in the case of young
plants not provided with props. Also the addition of oil increases the cost

of the treatment ; but as inferior olive oil and various vegetable oils would

probably be just as effective and the quantity used is small the cost of the

treatment should not be much.
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367 - Diseases of the Tomato and the Strawberry New to South Australia. —
OsBORN, T. G. B. in The Journal of the Department of Agriculture of South Australia,

Vol. XXIII, No. 5, pp. 437. Adelaide, Dec, 191 9.

In November, 1919, the author was informed of two serious diseases, i

attacking the tomato and strawberry plant respectively, not previously \

known in South Australia. There are reasons to beHeve that the two di-

seases were in existence before then, but had not attracted much attention.

In 1919, they were particularly serious in some districts of the State, caus-

ing considerable havoc on certain farms.

In the case of the tomato, the first sign of change is the development
of irregular brownish black blotches on the margin of the leaves ; similar

blotches may appear also on the petioles and on the young stems At
the end of some days, the whole plant withers, and frequently dies.

The pathogenic agent not being known, it is not possible at present
to combat the disease. It \sas recorded in Victoria two or three years

ago, and from 1918-19, serious loss was incurred.

With regard to the strawberr}^ plant, observations in the Hill district

show that apparently healthy plants fade in the space of some hours

when the weather is warm ; although it is unusual for a plant to die

at once during the first season in which it is attacked, it is hmdered from

regular development, and does not give any crop.
The diseased plants have their young roots darkened. It is beUeved

that the chc^nge is due to a soil fungus. Up to the presenr, this disease

has not been investigated.
The disease under discussion can be propagated by planting stolons

taken from infected plants. Healthy plants put into fields formerly
filled with diseased plants Bre duly infeited. It seems also probable that

the disease can be spread from an infected field to an uninfected field by
drainage and the carriage from one point to another of infected soil]

chnging to workmen's boots or to agricultural tools.

The two diseases are being studied by the State Department of

Agriculture.

DISEASES DUE TO FUNGI,
BACTERIA AND OTHER IvOWER PLANTS.

RESISTANT
PLANTS

MEANS
f prevention
lNd control

368 - Disease Resisting Potatoes, Obtained in France. — See No. 314 of this Review\

369 - Weather Forecasts at the Station of Agricultural Meteorology at Montpellier
in Relation to Control of Mildew and Other Diseases of the Vine. — ferrouillat,

in Comptes rendus des seances dc VAcademie d'Agriculture de France, Vol. V, 36 No. Nov. 2

1919, pp. 919-925. Paris, T919.

After a hard frost, which on March 26, 1898 in theDepartment o:

Herault alone, damaged the vines to the extent of about 3 miUion hectolitres!

of wine, in a few hours, M. HoudaielE, at that time Professor of

physics and meteorology at che National College of Agriculture at Mont
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pellier, organised a Service of meteorological and agricultural inquiry,

at the request of the Central Society of Agriculture at Herault. M. Ra-

VAZ, who then was Director of the Research Station for viticulture, un-

dertook to furnish information regarding vineyards. From the following

April, the College of Agriculture pubUshed, every morning, a Bulletin of

information which was posted at Montpellier and at Beziers, the t-wo

principal vine-growing centres of the district.

The weather forecast was based on observations of the central meteoro-

logical Bureau of France, and especially on those made at the Mont-

Aigoual Observatory, which enabled M. HoudaillE to forecast, fairly

. accurately, 48 hours in advance, the temperature, wind and rain at Mont-

: pelHer.
The notices related particularly to forecasting frosts and the expe-

diency of measures to be taken against fungoid diseases and insects

injurious to the vine.

The Service wa<: quickly extended and the Bulletin was brought
to the notice of interested parties by meani of a daily telegram posted

at the town-halls of subscribing communes, and by means of notes inserted

in the local press.

The results obtained by the meteorological Station of the College of

Montpelher impressed the public authorities and led to the creation, in

the Ministry of Agriculture, of the Service of agricultural meteorology.

The College meteorological Station was transformed into the local

Station of agricultural meteorology and was installed on the Bel-Air,

estate 3 km. from the town of Montpellier and about 1.5 km. from the

Agricultural College.

To complete the meteorological information furnished by the local

meteorological Station, M. Ravaz organised 32 small meteorological out-

i posts in the area assigned, recording maximum and minimum tempera-

tures, temperatures during rain, the date, hour and amount of rainfall,

the development of diseases, the appearance of insects, etc.

These outposts work as follows :
—

(i) Every time rain falls the person in charge at the outpost sends

the meteorological Station a postcard stating the amount of the rain-

fall, the temperature during the rain, the duration and time of the

rainfall.

(2) In addition, every Monday, each outpost sends an abstract

of its meteorological and biological observations.

(3) All this information is carefully checked on arrival at the

Station, and is then methodically classified and entered in a tabular state-

ment
;
the meteorological observations are also recorded as graphs.

It is thus possible very quickly to get a clear idea of the past and

present meteorological and biological conditions of the area served by each

outpost.
With the help of all these data, the Director of the Station issuing no-

tices is in a position to predict the course of diseases of the vine and to

give suitable instructions. The forecasting of attacks and invasions of
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mildew, which, in the south, is the disease most feared, is based on the

following principles:
— The development of mildew depends on two es-

sential factors, namely, temperature and moisture. It comprises 3

stages :
—
(i) The germination and penetration into the plant of active germs,

(attack).

(2) The development of the parasite in the invaded tissues, (incu-

bation).

(3) The appearance on the outside of wounds or spots, some sterile fc
(oil-stains), some fertile (efflorescences) (invasion).

"

pyc:

For the attack live germs, atmospheric moisture (from rain, dew,
and mist remaining for a certain time on the herbaceous organs), and
?iiitable temperature are needed.

The presence of germs is easily detected. When this is ascertained,

the attack only depends on the temperature and the persistence of

moisture required for the germination of the spores.

Except at the commencement of growth, when a sufficiently high

temperature is sometimes lacking, and during the summer, when rainfall

is almost immediately evaporated, it may be said that any rain in the

growing season starts an attack.

The three stages, which represent the complete evolution of a summer

generation of the parasite, have a constant duration, with the vines in

full growth in the south of France and under the ordinary conditions of

cultivation; this period lasts 7 days. Its constancy is remarkable and
this fact makes it possible to predict and "announce 7 days in advance

the date of appearance of each invasion.

By treating the vines so that they are covered with copper at the

time when the attack is about to commence (which is known 7 days

before), they are safe for several days from attack by the germs.
There is, therefore, advantage in limiting the treatment to the time

when it is really necessary, which produces a considerable saving of fun-

gicide and labour, and obtains the best possible result by applying the

fungicide at the precise moment when the effect of the treatment will be

greatest.
The practical results obtained in 1918 and 1919 were excellent, and

it was possible to fix the most favourable periods for treatment and bring
them to the notice of persons interested, by notes in the local press.

There is every reason to expect good results from the method in future.

In addition to mildew, the Station of Bel- Air and its outposts deal

with other diseases of the vine and the appearance of its pests (" Co-

chyUs ",
"
Eudemis ", etc.), by indicating the most suitable dates for

their effective control.

370 - Keeping Bean Seed until it is Old as a Means of Controlling Bacterial Blight of

Beans {^Bacterium Phaseoli).
—

Rapp, C. W., in Science, New Series, Vol. I/,

No. 1303, pp. 568 I,ancaster, Pa., Dec. 19, 1919.

In the course of research on the bacterial bhght of beans [BacteriuM
Phaseoli E. F. vSm.) at the Oklahoma Agricultural Experiment Station
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in the United States, it was noticed that the most effective method

hitherto evolved for eUminating the disease is the use of old seeds in

sowing.
Tc test this fact, the infected seed obtained from experimental

plots at the above-mentioned Station was collected each year and

-,tored. Beans 4 and 5 years old have never produced plants attacked by
bacterial bUght, but the percentage of germination has been so low as

to prevent their use under actual farming conditions. Seed 2 and 3

years old — with one exception ascribed to accidental infection — have

given plants free from bacterial blight.

Results obtained, show that the use of seed 2 and 3 years old furnishes

plants free from Bacterium PhaseoU, when planted in uninfected land and

at a suf&cient distance from other areas cultivated under beans, to insure

the impossibiUty of accidental infection. Sach seed, moreover, has a

sufficiently high percentage of germination to make its use practical under

actual farming conditions.

37 1 - Colletotrichum Lindemuthianum, attacking the "Chevrier" Bean, diseases

in Austria. — See No. 316 of this Review.

372
- Phoma sp., a Deuteromycete Parasitic on Cw/jressi/5 spp., in South Africa.

— BOTTOMLEY, A. M., in The South African Journal of Science, Vol. XV, No 8, pp 613-

617; 4 pi. Capetown, 1919-

A severe attack by a disease, then unknown, on some young plants

of Cupressus torulosa and C. arizonica at Belfast, Transvaal; was first noticed

in March, 1915. Examination of the diseased plants revealed the presence

of three fungi, Pestalozzia sp., Phoma sp. with typical pycnidia and small
'

globose spores, and another Phoma with pycnidia of an unusual shape and

rather large fusiform spores. As a result of inoculation and cultural

experiments made during the same jear it was possible to ascertain that

the third fungus was the cause of the disease.

A still more serious outbreak, identical with the first as regards symp-
toms and results, but showing the presence of the second Phoma only,

was noticed on C. m^crocarpa at Pretoria in March, I918.

Recently the fungus has been identified with a Phoma described by
Hahn, Harti^ey and Pierce as parasitic on Juniperus spp.

The disease caused by the fungus is characterised by discoloration

followed by withering and the death of the leaves and stems attacked ;

small black dots, which are the fructifications (pycnidia) of the fungus,
are present on the dead leaves and stems.

In the inoculation experiments made, wounded plants were infected

in a few days, while unwounded plants were, with difficulty, infected only
after some weeks. It was discovered that moisture is essential for the

development of the disease.

Spraying with Bordeaux Mixture is recommended as an eftective

means of controlling the disease.

OF VARIOUS
CROPS
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RESISTANT

Pr-ANTS

MEANS OF
PREVENTION
AND CONTROL

INJURIOUS INSECTS AND OTHER IvOWER ANBIAI^S

373
- Varying Behaviour of Various Kinds of Tobacco as Regards Insects, in Cambo*
dia. — See No. 330 of this Review.

374 - Comparative action of Chioropicrin on the Injurious Beetles Calandra
oryzae and Tribolium nava/e (= T. ferrugineum) (i) bertrand. —
G., Brocq-Rousseu and Dassonville, in Comptes rendus hebdomadaircs des seances

de I'Academie dcs Sciences, 2nd Half-year, 1919, Vol. CI,XIX, No. 26 (Dec. 29, 1919),

p. 1428-1430, Paris, 1919.

Tribolium navide F. (= T. ferrugineum F.), which Hves in the caryop-
ses of damaged cereals, in bran, old flour etc., has been observed by the

authors, but only in smaller numbers, in maize, more strongly attacked by
Calandra oryzae (2). According to a preliminary experiment it appeared
to the authors that T. navale is unable to attack healthy caryopses, and that

it is only able to live on those which are already perforated by C. oryzae.
^^'^^

It causes less extensive damage than that caused by the other beetle, but

nevertheless its destruction is necessary especially in certain determined f^-'

cases.

It may be supposed that the treatment of caryopses with chioropicrin,
in the circumstances previously indicated by the authors, would destroy,
at the same time, C. oryzae and the other parasites which eventually ac-

company it. But the authors have shown that, restricting themselves t^
the limits in strength and time which assure the death of C. oryzae, the

Tribolium beetles resist ; and the separation of the two parasites is, so to

speak, quantitative.
Does T. ii^vale protect itself better than C. oryzae in the interior of

caryopses ? Is it less sensitive to the action of the toxic vapour ? In

order to prove this the authors measured, in a series of parallel experiments^
the comparative action of chioropicrin on T. navale and C. oryzae, proceding
as in their previous experiments.

The results obtained were as shown in the following table, the insects

being collected in groups of 10, the capacity of the flask being 8 Htres,

and the temperature between +14*^ and +19° C.

These results show clearly that the cause of the separation of the

species of insects in the treatment of the infested caryopses is explicable

by their unequal resistance to chioropicrin.

The comparative measures have been completed by the following

experiments:
—

{a) In 2 8-litre -flasks wer.e placed 6 Htres of maize containing
C. oryzae and T. navale ; in the first flasks was placed a dose of chioro-

picrin corresponding to 25 gm. per cubic metre, and into the second a dose

ive:'

T-

r;

Bttlt^

ML

(i) See R., July-Sept., 1919, No. 1049-1050 ; R., Jan., 1920, No. 148 ; R.; Feb. 1920, No,

274 ;
See also No. 378 of this Revieii). — (2) See R., Jan., 1920, No. 148. {Ed.)
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Number of grammes of

chloropicrin per cubic metr
Fatal time
C. oryzae T. navale

3-

4-

5-

6.

7-

8.

9-

10.

15-

20.

25-

30.

h. m. h- m.

15.0 40.0

8.15 17.30

10.o

7.50

6.15

5-15

4-30

4-15

4.0

5.10

4-30

3-45

3-35

3-0

2.30

2.15

1.30

1.20

1-5

0.50

3.45

2.50

2.10

1.35

1.20

;orresponding to 30 gm,. ; after 24 hours all the C. oryzae beetles were dead

md about 50 % of the T. navale beetles remained alive.

{h) The conditions Were the same as those in the preceding experi-

aent but the time was longer ; after 24 hours only the C. oryzae beetles

vere dead ; after 60 hours all the T. navale beetles were also dead.

(c) As in a and b but increasing the quantity of chloropicrin ; with

58 gm. per cubic m. after 48 hours there were still someT. navaleheetles

:,Uve ; with a dose of 40 gm. and after the same time all the insects were dead.

From a pra,ctical standpoint it is easy, on a basis of the quantitative

:esults obtained, to determine the necessary conditions for the simul-

;aneous destruction of the two species of beetles. The authors have suc-

;eeded, in the case of maize, in treating caryopses enclosed in sacks,

ixactly as they have described in the case of C. oryzae_^(i),[hntjLl\owmg
he chloropicrin to act for at least 24 hours.

175
- Teiranychus telarlus, a Mite injurious to the " Chevrier

"
bean, in Austria.

— See No. 316 of this Review.

576
- Sphaerolecanium prunastri. Scale Insect Injurious to Plum Trees, in

Italy.
— SiLVESTRi, F., in Bollettino del Laboratorio di Zoologia generale e agraria delta R.

Scuola Superiore d"AxricoUura in Portici, Vol. XIII, pp. 70-126, 38 figs. Portici, 1919.

Morphological and biological description of Sphaerolecanium prunastri

Ponsc, recorded hitherto from France, Bohemia, Italy, North America and

Japan. This scale insect is certainly of pale arctic origin. In Italy it

has been found in Calabria (Cosenza), Campania (provinces of Caserta

and AvelHno) Apulia (Altamura), in the Abruzzi (provinces of Campo-
basso and Aquila), in the Marches (province of Macerata), in Umbria (Be-

vagna) and in the south of Sardinia.

The favourite host of this scale insect is the wild plum {Primus spi-

nosa), followed by the cultivated plum and, according to certain writers,

also the peach.

(i) See R. Jan., 1920, No. 148. {Ed.

INSECTS, ETC ,
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The damage caused by the insect is direct, by the abstraction

nutritive sap, and indirect by the abundant sugared substance which

ejects by the anus and Which serves as food for
"
fumagines ".

S. prmiustri has, in Italy, various natural enemies, of which the auj^eei'

thor describes the morphology and biology as well as the respectiv

hyperparasites

Among the beetles which prey actively on the scale insects a,re Exa
chomus .^-pustulcitus (I,.) and Hyperaspis campestris Herbst. The larva(

of the latter have been found, to a small extent, attacked by Homalotylu.

Jiizminius (Dalm.)

Among the hymenopterae which have been recorded as parasites o:

the scale insect are :
—

Coccophagus scufellaris (Dalm.) Westw., C. howard lila:;

Masi. Phaenodiscus aeneus (Dalm.)
— in their turn attacked by Cerapte-

w

m
itli:

oniiL

IV Wr

rocerus mirabilis (Westw.), Pachyneuron coccorum
{"L,.), Perissopterus ,xbn

igti;

(Kurdjumov) and by the mite Pediculoides ventricosus (Newp.), Aphicu.

puncfipes (Dalm.) and Microterys Innaf.us (Dalm.).

iar-

377
- Insects Injurious to the Avocado (Persea graiissima), in the Islands

Trinidad and Tobago, West Indies. — urich, f. w. in Bulletin of the Department

Agriculture, Trinidad and Tobago, Vol. XVIII, Part. 3, pp. 1 29-1 31, 2 pi. Port-of

Spain, 1919.

Full grown trees of Persea gnitissima are generally free from insec

pests and only occasionally suffer from scale insects and from caterpiliarj

of the moth Sterida alhijasciata ;
on the other hand the Avocado in the

early stages of its growth is very liable to insect attacks. During the drj

season scale insects find themselves in very favourable conditions for in

crease, and at the commencement of the rainy season caterpillar? may b(

found in large numbers.

The following insects have been noticed up to date on the Avocado

[a) Ants :
—

(i) Solenopsis gemiuata, a serious pest to young plants, nol

only because it encourages and protects the increase of scale insects gener

ally, but also because it eats the tender' bark of young shoots and stems

they can be controlled by destroying the nests with carbon bisulpliid(

and potassium or sodium cyanide; boiling water may also be used;
the treatment will be more effective if a little resin wash is added to the

boiling water
;
if the ants are on the roots and stems, spraying with resin

wash and nicotine can be resorted to, but frequent applications may b

required as the ants very soon return from neighbouring nests to the

plants. Trees can be protected by means of bands painted with specia

sticky substances ; napthalene flakes dusted round a plaut will keep
ants aw^ay for a few days.

(2) Cremastogaster hrevispinosa, a species of ant less injurious than

the preceding one because it confines itself to protecting the scale insect

living on the tree without eating the bark
; it makes its nest under loos<

dry bark and in rotten wood ; the nests should be removed as completely
as possible and the places should be painted over with crude oil or strong
resin wash. ,

[316-377]
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\b) Scale insects :— (i) Pulvinaria pyriformis ; (2) Aspidiotus des-

tructor : (3) Saissetia nigra ; (4) Pseudococcus nipae ; (5) P. citri ; the first

of these is the most common of the five ; hardly an Avocado tree is entirely

•free from it ; most of the scale insects can be controlled by their natural

enemies by keeping ants away from the tree ; when numerous, spraying
with nicotine sulphate in combination with resin wash or soap can be re-

commended.

(c) Moths :
— Stericta alhijasciata ;— sporadic attacks by the cater-

pillars of this moth, which destroy the young leaves and flowers of the

Avocado are noted
;
the caterpillars are gregarious and live in nests made

by webbing leaves and branches with silky filaments ; usually the cater-

pillars are controlled by natural enemies of which the most important is a

tachinid fly ; they may also be destroyed by removing the nests and burn

ing them, but this has to be done with care and despatch as the cater

pillars, when alarmed, let themselves down to the ground by silken threads

and disappear in the grass.

[d) Minor pests :— (i) Selenothrips ruhrocinctus ; (2) Heliothrips
haemorrhoidalis

; (3) Aleurodiais neglectus ;
for control, resin wash or

nicotine sulphate are recommended.

INJURIOUS VERTEBRATES

378 - Control Exp3riments Against Field Mice Made in 1919 in France. — Vayssi^re,

p., RnsrgELMANN, Haller and, Pluchet, E., in Comptes rendus des seances deVAcademic

d'Agriculture de France, Vol. V, No. 34, pp. 885-889 and 873-877. Paris, tgig.

In igig M. P. Vayssii^RE first of all made at lycchelle, near Soissons

(Aisne), experiments on the use of poisoned baits and in particular with
arsenious acid, nux vomica, and carbonate of barium. Rolled oats im-

pregnated with arsenious acid (by means of a barrel turning on a horizontal

axis) appears to be specially useful as a bait for distribution in crops

damaged by field mice.

But the experiments dealt more especially with, the practical
use of cliloropicrin (i) in the control of these rodents. This toxic

P product lends itself easily to treatment on a large scale. It has been

applied on over 15 hectares in the Aisne, Oise, and Somme. It suffices

(as a nieasure of precaution) that the workmen should wear protective
fe masks (pattern A. R. S.).

Two methods of treatment have been tried, with pure chloropicrin
or an emulsion of 10, 15 and 20 % in potash coconut oil soap. The first

inside the mouse holes and the other on the surface of the soil by simply

scattering the product. The first of these two methods of destruction

would certainly be the most efficacious if it was possible to apply it in

practice ;
but it is generally impracticable, the number of holes per sq.

m,etre easily amounting to 30 or even 40. With the second method,

(i) See R., July-Sept. 1919, Nos. 1049 and 1050 ; B., Jan., 1920, No. 148 ; R., Feb.,

.1920, No. ?74. {Ed.)
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about 60 litres of the liquid per hectare are used. Possibly in the future

a more rapid method may be devised which would consist, for example,

in the use of watercarts furnished with a perforated distributer, at a height

of about 10 cm. above the ground. The construction of a special apparatus

may also be expected.
The results reported by M. Vayssie;rE have suggested the following

observations to MM. Ringelmann, Hai,i.ER and E. P1.UCHET.

M. R1NGEI.MANN is not in favour of spraying chloropicrin on the soil

by any means whatever. The spraying of any liquid leads to the eva-

poration of this liquid and an heavy discharge of the gas which it

contains in solution, which, in the present case, would be dangerous for

the workmen. Further, the work of spraying is relatively hard. Finally

the speed in advancing should be relatively low so as to apply suffi-

cient liquid per unit of surface.

The application of chloropicrin by watering, if this process is recog-

nised as effective, seems to M. Ringklmann the most practical; it is

only a case of moving a watercart over the fields, which is possible by

giving the wheels a width of rim sufficient to prevent them from sinking

too deep and thus increasing the power needed for drawing them. The

reservoir for the liquid can communicate (by a distributor similar to that

described in the case of the introduction of the liquid in the soil) with dis-

tributors working over a great width ; the apparatus could be moved

fairly quickly by using a tractor.

For the introduction of the toxic liquid into the soil a scarifier or

cultivator is used whose working parts are fitted behind with a small tube,

which allows the toxic liquid to run out to the desired depth, in the leqnired

quantity for each metre passed over, the liquid coming from a reser\^oir

fixed on the frarne of the cultivator. The reservoir would be provided

with a rotary distributer or, what is simpler, mounted like a Mariotte vase,

ensuring a constant delivery per unit of time. In any case the materials

to be used in construction would have to be resistant chloropicrin, a

question which concerns chemists.

M. Haller observes that any apparatus made of metal, particularly

of iron, would be damaged by chloropicrin, as all chlorine compounds
attack iron ; the apparatus would be useless in a short time. It is

necessary, therefore, to use wood or vulcanite, but the apparatus would

be too expensive. On the other hand, chloropicrin can only be used until

present stocks are exhausted, since if it had to be made specially for con-

trolling field mice the cost would be too high.

Finally, M. E. PluchET has suggested a very simple process for the

control of field mice, successfully tested by him and which he has seen

carried out in I^a Bauce. This process consists of making, by means of

a borer, holes 50 cm. deep in the soil, in the runs of the mice ;
the walls

are smooth, and the field mice who tumble into the holes cannot get out

of them. If this method does not destroy all the field mice, at least it

destroys a great number.

s.

[3T8]
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Agricultural Accounting Offices in Sweden

by Professor H. Juhijn-DannfeW

Secretary of the Royal Academy of Agriculture of Sweden.

Since the beginning of 1890, great efforts have been made to speed-up

jthe development of small farms in Sweden, and, in this connection, attempts
have been made to encourage the small farmers to keep accounts regularly

(i) especially by giving premiums to those that do this. The money re-

[
quired has been furnished by the

"
Riksdag

"
which, since 1910, has voted

an annual appropriation of 15,000 kronen (2). This sum is distributed to

{societies
for rural economics, or to accounting unions for use in this way,

[especially to subsidise accounting bureaux to help farmers to keep their

[books.

With the aid of this State subsidy, seven societies for rural economics
land two accounting unions have established agrictiltural accounting
offices. Of these, only the accounting office of the province of Malmohus
has attained any wide activity, whilst, in the majority of the other pro-

[vinces, the offices have not become important.
In 1916, the General ^Agricultural Society of Sweden, which had just

jbeen founded, established an "exploitation bureau", with the objects
I of aiding farmers to keep accounts, to draw conclusions from them that

I

would be of assistance in managing the farm, and to give advice on ques-
itions of rural economics.

(i) See /?., Feb. 1913, p. 173 for the article by M. I^. Nanneson on the Measures Adop-
ted in Sweden to encoarage Book-Keeping among Fanners. {Ed.)

(2) I gold krona = i s. i
'^l^d. {Ed.)
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By leaving the scientific elaboration of the accounting material fron;

the accounting bureaux to the director of the
"
exploitation bureau

"

of the agricultural society, continuity in all that sphere of activity has been
obtained.

The provincial accounting offices are made use of mainly by the small

farmers
; generally speaking, only 25 % of those making use of the offices

have been farmers owning more than 75 hectares, as this is the largest
area for which the State subsidy towards accounting expenses can be

claimed.

The proportion proprietors and tenants among those using the offices

is not known, but it would probably be the same as that found among
the farmers in the country, about 16 % of whom are tenants. On the

other hand, the
"
exploitation bureau

"
of the agricultural society is

made use of largely by farmers owning larger areas.

The income of these offices consists chiefly of subsidies from the State

and from the agricultural society on which the office depends, together
with small sums paid by members of the society or payments for accounts

accredited by the office.

The State subsidy reaches a maximmn equal to the sum allowed by
the agricultural society and may not exceed 15 kronen per account. In

addition, it can only be paid during the first four years in which the farmer

has recourse to the bureau for help. The upkeep of the
"
exploitation

bureau
"

of the agricultural society is assured solely by the contributions

of farmers who come to it for assistance.

Most of the offices have no other expenses save the salaries paid to

the persons who administer them, and the salaries usually consist of a

small fixed sum plus contributions from the clients. In the only account-

ing office of any importance, that of the province of Malmohus, where

over 150 accounts were brought in during 1918, the office staff consisted

of four persons with salaries amounting to a total of 8816 kronen, while

the other expenses such as rent, office supplies, etc., came to 1890 kronen.

The director, who worked 7 hours a day, was paid 4,000 kronen, and tra-

velling expenses amounted to 1250 kronen.

At the
"
exploitation bureau

"
of the agricultural society, the staff

consisted of 6 persons ; the director worked seven hours a day, was paid

12,000 kronen, and received a travelling allowance of 40 kronen a day.
As a general rule, the director should have studied agricultural science.

A premium is not paid to farmers for neatly-kept account books.

Two main types of accounting are in use :
—

Type A : Simple hook-keeping.
— This is intended to give a general

view of the economic condition of the farm. The gross return, the cost

of working, and the net yield of all the farming economy are calculated ;

the income and expenses are distributed among the various branches of
J

the farm, the commercial movement between these branches is ascertained

and, if required, the cost of labour is appropriately distributed, so that!

all the figures and information that can serve as a basis for the economic

calculations necessary to gmde the farmer can easily be obtained. Inj
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this type of account, no special calculations are made of the sjjecial profit

and loss appertaining to the different branches of the farm.

Special accounts are opened for:—
i) the farm ;

2) the exploitation of the forests (eventually) ;

3) the household ;

4) private consumption ;

5) provisions (eventually) ; and

6) other sources of revenue (eventually).

The accounts will be kept by the system of double entry.

Type B : Extended hook-keeping.
— This consists of the detailed cal-

culation of the profit and loss (special accounts) appertaining to the different

branches of farming economy, such as milk production, rearing young
stock, pig breeding and, eventually, the different crops. The calculations

are sufficiently detailed to show the production costs of the products
sold and the transformation value of the products consumed on the farm.

This type of book-keeping requires more detailed preliminary data than

the former.

The lists and accounts that usually require to be made up are as

follows :
—

i) Inventory of the assets and liabilities at the beginning and end,

respectively, of the financial year;

2) cash account ;
this also shows the state of credit ;

3) account for the products and livestock ;

4) day-book showing the hours worked by the men ;

5) inventor}^ of dead-stock ;

6) account showing the distribution of labour to the appropriate
accounts ;

and

7) household expenses account.

Aniong these, the first three numbers are always essential, whilst

the need for the others depends on the size of the farm, and the extent

to which it is desired that the accounts should be kept. In a simpler
form of book-keeping, however, the account for products and livestock

can be replaced by a household account.

If, in addition to farming, some industry of greater or lesser extent

is carried on, such as a saw-mill, flour mill, distillery, starch factory, etc.,

accounts should be added dealing with these special branches of the farm.

The numbers of audits of accounts made in 1919 consisted of 68 for

farms with over 75 hectares of fields and 173 for farms with less than 75 hec-

tares.

During igi8, special studies, based on abstracts of the accounts,

were made on 15 properties only. The greatest difiiculty met with was
the lack of interest shown by the farmers for accounts carefullj^ and suit-

ably kept. The large farmers prefer to keep their accounts themselves,

and according to the method with which they are already familiar. The

small farmers as a rule keep no accounts at all.
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The reports given, do not, therefore, disclose the individual situation of

the farmers, and the different farms are indicated by numbers and all the

figures are recalculated with hectares as a basis.

Reports published :

Iv, NannESOn: Results of farm book-keeping in the province, of

Malmohus from 1902 to 1913.
» » Do. from 1913 to 1914.
» » Results of Swedish farm accounts: i) 1914-1915.
» » » » » )> » II) 1915-1916.
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379 - The.Comparative Effectiveness of Certain Culicifuges under Laboratory Condi-

tions. — Bacot, a. and Talbot, G., in Parasitology, Vol. XI, No. 2, pp. 221-236, 1 fig.

Cambridge, February 191 9.

A detailed report of investigations of the comparative efficiency of culi-

cifuges, conducted for the British War Office.

For the purpose of testing cuHcifuges, numbers of Stegomyia fasciata

(the yellow fever mosquito) bred in incubators were placed in cages kept
in the laboratory. The efficiency of the preparations was tested by coating
the forearm with a definite quantity of one or other of them, and expos-

ing in a cage, each test being controlled by inserting after a short interval

the other and untreated arm in the same cage, the number of bites being

compared in each case. By this procedure it was hoped to obtain a measure
of the relative protection which the cuHcifuges might be expected to afford

.when used under practical conditions against Anopheles mosquitoes.
In the first series of trials, conducted wthin 15 minutes of appHcation,

8 preparations out of a total of 22 tested gave satisfactory results. Their ac-

tive ingredients were (i) oil of cassia i oz. and brown oil of camphor 2 oz. ;

(2a) oil of cassia 2 ozs and oil of peppermint, i oz ; (5) oil of eucalyptus
2 oz. and citronella oil, 2 oz. With Hquid carboHc acid 4 drops ; (9a) crude

naphthalene
'

(coke oven) 3 parts and camphor i part, (10) "crude
Parasit ", (15a) light wood oil, 33 % in a wax preparation ; (21) oil of

turpentine, 22a)
"
I^awson's Anti-mosquito Compound ". These prepa-

rations were then tested to ascertain for what period their protection
could be depended upon. PreHminary trials indicated that this period
was not Hkely to extend for more than two hours between treatment of

the arm and exposure in the cage. None of the preparations gave complete
protection in this series of trials

;
the most efficient were Nos. 1,21, 2a,

15a, and 9a, over a two hours period.
Observations on the behaviour of the mosquitoes during the tests

suggest that the protection afforded does not result from a disHke of the

RURAL
HYGIENE
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insects to the culicifuge, but to its obscuring the attractiveness of the

human odour.

Regarding the make up of the essential ingredients it was found that

fluid preparations were inconvenient and tended to be wasteful in appU-
cation. Soap preparations, unless very soft, are apt to be difficult of eco-

nomic use and in either case are more readily dissipated by perspiration than

waxy or greasy ones. CuUcifuges prepared with grease are more easily

appHed but are not so lasting as those put up with wax. Soft wax prepa-

rations, correctly adjusted to the temperature in which it is proposed to

use them, are most suitable for out of doors use. The retarding of volatili-

sation caused by the admixture of the active ingredients with wax or grease
is a distinct advantage, but care must be exercised in respect of the relative

proportion of active substance to the base. The golden rule is to use as

much of the active constituent and as small a quantity of the inert base as

is consistent with convenient appUcation and the prolongiation of the period
of efficiency.

380 - The Superiority of Carbohydrates to Fats, in their Action of Economi-

sing Albumin, is Compatible with the Superiority of Fats over Carbohydrates

in the Utilisation of Albuminoids (i).
— Maignon, F., in the Comptes rendus des

stances de la SocieU de Biologic, Vol. lyXXXII. No. 34, pp. 1 358-1 360. Paris, Decem-

ber, 27 1919

The facts known may be summarised as follows :
—

i) The administration of carbohydrates to a starved dog reduces

the nitrogen excreted in the urine by 55 % (WimmEr), while with fat,

the reduction amoimts to 2 % only (A. Bartmann).

2) In man, a fat diet increases the nitrogenous excretion com-

pared, with a mixed diet
,

whilst a carbohydrate diet reduces it

(Cathcart).

3) In feeding meat with carbohydrates, the fixation of albumin
in the dog is slightly greater than when feeding fats and meat

;
it is about

5 % greater (C. VoiT, Atwater). The same result is obtained by replac-

ing the albumin with a mixture of amino-acids (Luthje).
The action on the fixation of albumin can be explained either by a

better utilisation of the proteins with carbohydrates, or b}' admitting,
with Landergreen, Falta and Gigon, that the organism always has

need of sugar and that fat, which cannot supply it, as the author helped
to show in the case of mammals, makes it necessary to destroy a supple-

mentary quantity of albumin in order to provide for the formation of

glycogen.
The first hypothesis does not explain the economising action

;
in

addition, it is contrary to experimental evidence which shows that fats

are superior in the action they exercise on the way in which the albumi-

noids are utilised. These facts may be stated as follows :
—

(i) See also R., Nov. 191 8, Nos. 11 95 and 11 96. [Ed.)

[319-380]
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i) In the white rat, egg-albumin, whose ingestion is never followed,

as with fibrin and casein, by an excess of fat in the liver, is the only one

of these three proteins which is affected by the season and has periods of

great toxicity during the spring and autumn.

2) The addition of a small quantity of fat {^/^) to this same albumin

does away with its great poisonous effect.

3) With mixtures of egg-albmnin and fat, a constant weight can be

maintained for a prolonged time, much more easily and often than with

mixtures of egg-albumin and starch.

4) The minimum quantity of albumin that has to be introduced

into the ration to obtain this result is much greater with starch than with

fat (I : 3).

On the other hand, the optimum ration of egg-albumin and fat that

will keep the weight constant, contains fewer calories than the correspond-

ing ration of egg-albumin and starch.

Therefore, albumin is better utilised with fat than with starch ; it

is less poisonous and its food value is higher.

5) Casein, which is made use of by the dog without the help of

the reserve fats (constant weight), is much more toxic to that animal

, (fatty disintegration of the kidneys, arteriosclerosis of the myocardium),
than to the white rat, whose weight cannot be kept constant.

The second theory, based on the need for the presence of carbohy-
drates in the organism, explains both the saving obtained and the action

on the fixation of albumin. In the case of albumin-fat rations, two

factors tend to make the quantity of albumin required vary inversely ;

on the one hand, the necessity for forming glycogen at the expense of part
of tl^e albumin ingested, and on the other, the better utilisation of the

part left over for protein-formation. There is nothing surprising in the

fact that, in the dog, which has a greater power of protein-utilisation

than the white rat, as the author's experiments have shown, the former

influence predominates, while the latter preponderates with the rat. The
author has already pointed out that, in problems of nutrition, the species

of animal made use of must be taken into consideration. Thus, the re-

sults obtained with the white rat are in no way opposed to those obtained

by C. VoiT, Atwater and LuthjE with the dog. The theory of the supe-

riority of fats with regard to the utilisation of albuminoids also obtains

a striking confirniation from clinical and rearing practice and chemical

experiments (ly. C. Maillard).

I

CRiJ.sius and the zootechnicians are, generally speaking, agreed that

\i

the most suitable rations for fattening animals are those that are rich both
I in protein and fat. The clinical effects obtained by administering ve-

getable oils in the case of cachetic diseases accompanied by nitrogenous
i denutrition — diabetes, tuberculosis — showed an extremely marked

economy as regards the destruction of albumin, which can only be explained

», by the intervention of fats in the nitrogenous metabolism. The chemical

I
researches of ly. C. Maiixard also show the superiority of fats over carbo-

I hydrates in protein formation.

I [380]
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381
- The Vitamine Problem (i).

— Pxjgliese a., in the Reale Istituto Lomhardo diScienZi

e Latere, Rendiconti, Series II, Vol. 1,11, Pt. 16-18, pp. 723-730 + Bibliography of 8!

Works. Milan, 1919.

Of late years, vitamines, the composition and reaction mechanism o;

which still remain to be cleared up, have been added to the nutritive
prin/;

ciples considered to be necessary in alimentation.

According to the modern conception of the vitamines, they are not!

only matter necessary for the proper functioning of the organism and fori

repairing the wastage introduced with the food, but are also substances

with the function of regulating the exchange, so that the organism has
a|

triple regulating system ; i) nervous ; 2) humoural ;
and 3) another out-

side the organism and depending on substances that occur in minimum
quantities in the food.

Vitamines have been compared to hormones, as they both act in mi
nimum quantities, offer considerable resistance to heat, and act in the!

chemistry of the body. But, according to the author, vitamines shouldi

be clearly distinguished from hormones properly so-called, products of very
differentiated secretions of the endocrinal glands, which originate from|

the metabolism of the body and constitute its
"
humoural correlation

"

Hormones, on the contrary to vitamines, act in the same way on ver

different animals, and are not destroyed by sterilisation.

It is still more erroneous to consider vitamines as enzymes. Thel

author has found that pigeons, even very young ones, fed for several monthsj

solely on hulled, but not polished, rice, heated for a few hours to 100-1050C

(a temperature which certainly destroys the enzymes contained in the!

seeds of cereals) , grow very well
;
rice heated in this way, perhaps owin

to the aroma caused by roasting, is even much liked by pigeons.
"

I:

it is not admitted that vitamines are comparable to hormones and enzy

mes, their mode of action becomes too obscure, and their actual existeno

becomes doubtful",
The harm caused by rearing with sterilised milk can be explained muc

better than with the vitamine theory, by the incomplete observation o:

the meticulous care required by sterilisation, and better still by the rela

tive heterogeneity of cows' milk in relation to maternal milk.

The author also thinks that it is not possible to attribute to vitamines

such as most people now understand them, the results obtained, mainl;

by American workers, by studying growth development, due to the addi

tion of milk, butter, or extracts of plant or animal foods to a known foo-

mixture.

As regards adult animals, few diseases can be classed among tho&

due to lack of vitamines, e. g., beri-beri, scurvy, pellagra, and possibl

only the first of these.

(i) See also R., April 1916, No, 415; March, 1917, No. 260
; June, 1917, No. 556

jj

January, 1918, No 2; February 1918, No. 125; August, 1918, No. 834; January, 1919J

No. 6; October-December, 1919, Nos 1068-1072 ; January, 1020, Nos 3, 4,5; February^

1920, No 157. [Ed).

[381]
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When guinea-pigs, which are eminently phytophagous, are fed solely

on seeds, their urine, which, as with most herbivora, is alkaline and almost

or entirely free from phosphorus^ becomes very acid and rich in phosphorus ;

it contains more lime and ammonia and occasionally, so the author has

found, even acetone and fatty acids. There is a rapid and acute loss of

minerals from the body, especially phosphorus and lime.

The various experimental animals, even those belonging to the same

species, show a very different resistance to a given dry food ration as regards

the period at which the repugnance for food first appears ; those animals

that lose appetite at the latest date are those that show the perversion
of their food exchange most slowly.

With guinea-pigs fed on dry hay, the quantity of urine decreases,

but reniains very alkaline and with very little phosphorus ; this, therefore,

excludes the possibility that the injurious action of dry seeds on guinea-

pigs and rabbits might be due to their lack of water. The essential differ-

ence between dry seeds and dry hay lies in the fact that the latter has a

much higher content of salts and contains aromatic substances which make
it appetising for all herbivorous animals.

Dr. G. Rossi (" Sullo scorbuto sperimentale. I^a possibilita di una ste-

rilizzazione ad elevate temperature, la quale nou alteri il valore alimentare

"delle sostanze sterilizzate, Archivio di Fisiologia, Vol. XVI, pp. 125. 191S)
"

found that grass sterilised in a closed vessel and which consequently re-

tains its aroma, is excellent, on the contrary to grass sterilised in a closed

vessel, for feeding guinea-pigs.
For this reason, the author considers it as not proved that the trophic

disturbances encountered in feeding with, dry seeds depend on the lack

of antiscorbutic vitamines, but rather that they are due to changes in the

reaction of the organic liquids, resulting in an intensely acute loss of mi-

neral matter from the organism, especially phosphorus and lime. He
believes that the problem belongs mainly to the domain of physical che-

'

mistry, and he is continuing to work in this direction.

s i

382 - Researches on the Fat-soluble Accessory Substance.— drummond, j. c, in

I
Biochemical Journal, Vol. XIII, No. i, pp. 81-94; 95-102. lyiverpool, February, 1919.

"
I. — Observations upon its Nature and Properties.

— The standardised

method adopted by the author in testing substances for the presence of
^

fat-soluble A is as follows : young healthy rats weigliing about 50 gni,. each

were fed upon an artificial ration consisting of purified casein 20 parts +
purified starch 50 parts -\- salt mixture 5 -f yeast extract (source of wa-

iter-soluble jB) 5 -f- butter fat (source of fat-soluble ^) 15 -f filtered orange

juice (source of the antiscorbutic factor or water-soluble C) 5 parts. The rats

which give evidence of a normal power of growth were removed from the

complete ration when they attained an average body weight of 70 to 80

gni. and were given a similar dietary in which the butter fat was replaced

by an equivalent amount of hardened Hnseed oil which is known to be

T deficient in fat-soluble^. When it was definitely estabHshed that growth
'was inhibited by this deficiency of fat-soluble A, the Hnseed oil was wholly

[381-38:Sj
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or partially replaced by the substance to be tested and the behaviour of

the animal closely watched for a period of from 4 to ^weeks. Absence of

fat-soluble ^ was indicated by failure to grow, followed by a decline in

health accompanied by the characteristic eye condition.

The results obtained in a study of the properties of fat-soluble A ac-

cording to the above method are summarized as follows :
—

Fat-soluble A , present in certain oils such as butter fat and whale oil,

is readily destroyed by exposure for one hour to a temperature of 100" C.
;

by exposure for a longer period of time to temperatures ranging from 50^
to ioqo C, and by exposure for several weeks to a temperature of 37°, The
destruction is apparently not a result of oxidation or hydrolysis.

Fat-soluble A is not extracted from oils by water or dilute acid, but

is soluble in alcohol and may be removed in small quantity from oils by
cold extraction with alcohol. Hydrolysis of oils in a non-aqueous medium
at room temperature causes disappearance of fat-soluble A.

In regard to its composition, fat-soluble A has not been identified with

any of the recognized components of fats such as glycerol, saturated or

unsaturated fatty acids, cholesterol, lecithin, phosphatids, or hpochromes.
No evidence has been obtained to suggest that it is not a single substance,
but indications point to its being a labile substance of ill-defined consti-

tution.

II. Observations on its Role in Nutrition and Influence on Fat Metabo-

lism. — The studies reported in this paper concern the indispensabiUty of

fat-soluble A in the diet of the adult and the connection between the

metabolism of fat-soluble A and the fat of the diet.

Feeding experiment conducted according to the method described

above indicate that the adult animal organism requires a regular supply
of fat-soluble A which is much smaller than the requirement of the young

growing animal, but is an important factor in the maintenance of health.

It appears probable that the resistance to diseases of bacterial origin is

seriously impaired by a failure of the animal to obtain a sufficient supply
of the fat-soluble factor. There is therefore every reason that great care

should be taken to insure that dietaries of adults contain an adequate sup-

ply of foodstuffs in which fat-soluble A is present.
The symptoms associated with a deficiency of fat-soluble A appear in

comparable groups of rats after the same period of time whether the diet

contains neutral fat or not. This, together with the fact that fatty acids

are absorbed and synthesised into fats, and fats are absorbed in the

absence of fat-soluble A , is thought to suggest indirectly, that pure neutral

fats may be dispensable components of the diet. ,

383 - Comparative Studies on Evaporation carried out under Identical Experimental

dETUOROi-OGY ConditionS, in the U. S. A.— Shrell, C. a., in The Plant World, Vol. XXII, No. 7>

pp. 210-215. Tucson, Arizona, July, 191 9.

Some years ago, the United States Department of Agriciilture com-

menced a series of large-scale researches in order to study the progress of

evaporation under standardised conditions that were typical and uniform.

[388-383]
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A few stations were already in existence in 1916, but more were added

so as to form a close network stretching over the whole area of the country

particularly in the driest regions in the west. By January, 1918, there

I..
were 30 stations on the continent and one at vSt. Juan (Porto Rico).

Table I. — Monthly evaporation, air- flow, and monthly temperature dala.

Date
i^vaporation

in inches

aA flow average

miles per hour

Temperature

Fahrenheit

August I916

September »

October »

November »

March 1917

April »

May »

June »

July »

August »

September »

October >-

November »

April 1918

May »

June »

July »

August "

8.245

7.761

5.128

2.013

5-95.3

5.681

5-701

8.385
11.061

6.956

5-445

4. 114

3-079

4.821

8.453

9-325
9.881
12.020

4-25

4.62

5-03

6.92

7.87
6.61

3-73

3-525

2.83

2.09
2.61

3-645

3-72

4-03

5-2

2.65

2.76

3-42

79.19

67.17

56-25

52.4

44-9

52.8

58-2

71-65

80.4

73-57

69-35

50.64

47-4

48.45

68.35

77-45

77.6

83-71

These stations, both by their orientation and by the arrangement
and construction of the instruments, are arranged in such a way as to

obtain the greatest possible uniformity in the experimental conditions.

The pan has a diameter of 48 inches and a depth of 10 inches. The
collection of data (under uniform conditions of observation) from

regions with great differences of climate, will make it possible to make a

comparative study of the climates in the different sectors of the United

States, by providing the elements of the scientific ecological examination

of the agricultural environment.

The distribution of the movements of the air during the year should

be correlated to a certain extent with the growth of the vegetation. This

has little effect in spring and autumn, but as spring merges into summer
and the foliage increases, the covering of vegetation offers an increasing

resistance to the displacement of the surrounding mass' of air. At the

same time, the convection currents are more energetic at the beginning
and end of the season, on account of the rapid and frequent variations

of temperature. The correlation coefficient between evaporation and air

movem,ent is apparently lower [r
— + 0-29 ± 0.027) than the correlation

coefficient between evaporation and temperature. This second correlation

is well illustrated by Table 11.
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TablR II. — Correlations between evaporation and temperature.

Average daily temperature (Fahrenheit)

O.IOO

0.200

0.300

0.400

0.500

0.600

0.700

0.800

lo" 200 30'> 40° 50° 60" 70° So"* 90' ioqo Total

0.900

Totals.

19 35

29 42

28

40

36

17

28

54

39

II

16

34

21

II

3 27 71 86 104 141 8S

80

14»

140

98

36 m^tz

15

% mole

5%4

The coefficient of correlation between temperature and evaporatioi

is 0.687 2b 0.0156. The evaporation is, of course, calculated from th^

free surface of the pan ;
the conditions are much more different ii

the case when the evaporation takes place from the surface of the soil 01

of plants, a subject about which little is as yet known.

In any case, the large mass of data collected under uniform experimen-j
tal conditions will greatly aid in facilitating the analysis and comparative

study of climatic conditions in relation to ecology in general.

384
- Cultural Tests of Wheat in Tonkin with Regard to Local Climatic Conditions
— See No. 416 of this Review.

385
- The Effect of Meteorological Factors on the Growth, Morphology and Yield

o|
the Tepary Bean (Phaseolus acutifolius var. laiifolus)..

— piendryI

G. W., in the Journal of the American Sociiety of Agronomy, Vol. II, No. 6, pp|

247-252 + I Plate. Washington, September, 1919.

The unusual capacity possessed by Phaseolus acutifolius A. Graj

var. latifolius Freeman, of adaption to a very arid climate and environment!

[383-385]
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Aras described by Freeman in 1912 at the Arizona Agricultural Station,

since then, this leguminous plant has become one of- the most important

:rops cultivated in the arid districts in the south-west and it is already

4|;preading to the valleys in the interior of California. By 1918, the area

covered by the tepary bean in this region amounted to over 22 million

xres.

From a series of experiments and cultural tests carried out during
;he last five years in various Agricultural Stations in California, it has

) )een found that the t5rpe of climate in which P. acutijolius prospers is

veil defined in certain of its most characteristic elements.

i An accurate study was made of the effect of meteorological conditions

'|)n
the growth of the bean, and its behaviour in relation to the cool coastal

-iiimate prevalent in the maritime regions of central and northern Cali-

fornia.

Plants growing in the semi-arid districts in the interior of the country
lave a spreading and clinging habit, and, under favourable conditions

f'Inay attain a total length of 40 feet. On the contrary, however, plants

_i;rowing in the damp coastal regions to the north of Point Conception,

. levelop abnormally :— i) they become bushy, compact, with a tendency
a dwarfed condition

;
the tendrils are lacking and the plant is rarely

-[onger
than 18 inches

; 2) the leaflets are smaller and thicker
; 3) the pods

J ire more numerous, short and broad, with few seeds
; 4) the seeds take

in a characteristic grey colour
; they absorb moisture directly from the

,ir and become larger to a certain extent
; they often begin to germinate

'

lithin the pod before the plant stem is full grown ; 5) the period of growth
-

5 prolonged indefinitely and the foliage remains green until destroyed by

I

he first autumn frosts.

Productivity op P. acutijolius in the arid regions in the inte-

UOR OF California. — Cropping tests were carried out in three lo-

alities, Davis, Fresno and Riverside, situated in northern, central and
outhern California respectively.

The figures showing the yields of Phaseolus acutijolius and P. vulgaris

;.re given in the following table :
—

ii

oil

Localities
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Productivity op P. aciitijolius in the damp, coastal region of

California. — Comparative cultural tests were carried out at the Ber-

keley (central coastal region), Santa Cruz (south-central coastal region),
and Smith River (northern coastal region) Stations. The yields were as

follows :—

Localities
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Month
Average temperature

Berkeley Davis
Meses

Average temperatura

Berkeley Davis

April .

May .

June .

July •

August

13,11° C 14.22° C

12.94° 15-61°

16.67° i 22.83°

17,22°
I

25.94°

15.61° 23.89°

September

October .

November

December

18.94° *- 22.00° C

17.22°
j

19-33°

14.22°
j

12.06°

12.67° 8.89°

ReIvATion of the climate and the date of planting to the

FLOWERING PERIOD. — This case is very similar to that of the duration

of the period between sowing and flowering. The details are given

below :
—

-
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2) It is more productive than Phaseolus vulgaris in the semi-arid

districts in the interior of California.

3) It is, however, less prolific than P. vulgaris in the damp and
cool regions along the coast-line.

4) The duration of thfe life period, of the period between sow-

ing and the beginning of flowering, and of the flowering period is in

a direct ratio with the climatic conditions
;
it is longer as the temperature

is lower.

386 - The Effect of Low Temperatures on The Floral Buds of the Peach Tree as

Regards their Water Content. — See No. 398 of this Review.

387
- The Capillary Rise of Water in Soils.— Kenn, B. F., in the Journal of Agricultural

Science, Vol. IX, Pt. 4, pp. 397-399. I<ondon, 1919.

The height to which water can be lifted in the soil by capillarity is

the subject of varying opinions, the height being variously estimated

at from 60 to 90 cm., up to 2 to 3 kilometres, although it is rarely more
than 60 metres. MitschERUCH, working from the heat of wetting, arrived

at the enormous figures of 2 to 3 kilometres, although he obtained esperi-

mentally a rise of only 80 cm. in 3 months.

The author suggests a direct calculation of what may be considered

as the probable maximum capilliary lift. Starting from the formula

4 VYf
, where T is the surface tension, S the density of water, g the
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force of gravity, h the height to which water would reach in a tube

whose cross section is an equilateral triangle of side K, which constitutes

a model of the forces in an
"
ideal

"
soil with uniform spherical particles,

0,75
by successive approximate simplifications, we obtain the formula h = -^^»

r.

where r is the radius of the soil particles.

If this formula is applied to the dimensions of the soil particles ob-

tained by the ordinary mechanical analysis, we obtain the following values :
—
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Soil fractions Diameter Capillary rise

Fine gravel ,

Coarse sand
Fine sand. .

Silt

Clay . . . .

1-3 mm
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A.gain, the trapping of air in the interstices add to it as well as the colloidal

portion (in heavy soils) which, by expanding, closes up the pores. Thus the

figures in the appended table represent the maximum limits for actual soils

with the same porosity, and they are probably much higher than those

actually found in practice. In addition, laboratory experiments show mi-

nimum values for the capillary rise of water, because it is not possible to

reproduce the various meteorological and hydrological factors which, in the

open soil, tend to assist capillarity by making the soil and sub-soil more

compact.

388
- Quantitative Relations between Soil and Soil Solution shown by Freezing-

Point Determinations.- — KLeen R. F., in The journal of Agricultural Science,

Vol. IX, pp. 400-415, -t- 4 Figs. London, 191 9.

After recapitulating his own work on soil evaporation (i), which showed

the existence of close relations between the soil and its moisture the author

discusses the work of BouyouCOS and his collaborators first by the purely

qualitative dilatometric method, then by determinations of the freezing-

point, a drop in which, enables qua.ntitative relations to be established,

especially as regards the
"
unfree

"
moisture in the soil, in contrast with

the
"

free
"

moisture.

By analysing the experimental data obtained by Bouyoucos and his

collaborators on the lowering of the freezing point of the soil solution

with a varying moisture content and determined in situ, the author shows

that, in quartz sands and in soils of an extremely sandy type, the soil

solution obeys approximately the same laws as dilute solutions, as the

lowering of the freezing point varies with the concentration or invers-

ely as the moisture content. In other words, if Dh is the freezing-point

depression Mn the moisture content, and K a constant, then Mn Dn
= K. But ordinary soils do not obey this law, as the freezing point
increases rapidly with increasing moisture, which Bouyoucos explains

by the fact that part of the water is neither free nor fixed, so that it has

no influence on the lowering of the freezing point. The author, accepting
these h5^otheses, discusses the quantitative consequences and deduces

that :— i) The water which is not freed does not represent a constant

amount, but varies with the moisture content
; 2) there are, therefore,

definite relations between free, fixed, and total moisture, and if Mn be

the total moisture, Yn the free moisture, Zn the fixed moisture, c and x

two constants of any soil, these relations can be expressed by the two

I I

equations Yn = cMn and Zn = i Yn x - Yn ; 3) the ratio of moisture
ex

or of free water to total water continually decreases and the ratio of the

water that is not free increases with the decrease of total water, and that"

within experimental limits.

(i) See R. 191 5, No. 24S.

{2) See R. 1919, Nos. 151 and 567. {Ed.)

[381-388]
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Although the actual content of free water decreases with the decrease

in the total water, it is impossible to find in what degree the actual con-

tent of fixed water varies with the decrease in the total moisture. This

uncertainty is explained by the presence of an unknown, but invariable

factor in the constant c of the equation given above, and which depends
on the limits of the experiments of Bouyoucos. In any case, the author's

general conclusions are of value in relation to his researches on the eva-

poration of soil water, i. e., that the soil colloids should be considered

first in this phenomenon, that the soil water is always submitted to the

same law under experimental conditions, and that the various constants

and critical points only represent approximate equilibrium values, without

indicating sudden changes in the physical conditions of the soil

water.

389 - The Sterilisation of Soil by Steam. — polak, m. w. (institut voor Phjrtopathoio-

gie van de I<andbouwhoogeschool Wageningen), in the Mededeelingen van de Land-

bouwhoogeschool, Vol. XVII, Nos. i, 2 and 3, pp. 91-108 + 2 Figs. + i Plate.

Wageningen, 191 9.

The author has continued the work of RussELi, and Pethybridge (l)

and several American authors on the sterilisation of soil by steam. The

experiment was carried out in a greenhouse at the Phytopathological
Institute at Wageningen by passing steam through tubes, with a breadth

of 70 cm. and a length of 8.5 metres, laid along the axis of a trench dug
out of the soil.

The consumption of steam per square metre of soil to be heated was
calculated from the formula ^ == 10 dsct, where Q is the number of large
calories required, d the depth in centimetres of the soil to be sterilised,

t the temperature to which the heating is carried out, s the specific gravity
of the soil, and c its specific heat. In order to find the number of kg. of steam

. 1 r- Q dsct..,
required, we get bt = —- = 10

; and, with a temperature

between 95-ioooC., say t = 960 C, we get St = i.y^dsc; the amount of

steam required Sp equals 1.75 dsc = V, where V represents the loss of

steam in kg., which, in the experiment, amounted to 17.5 kg., so that

Sp = 1.75 dsc + 17.5. If K be the quantity of coal required to produce
this steam, and assuming that i kg. of coal produces 7 kg. of steam, then

dscK= —--{- 2.5.
4

In the experiments, d = about 40 cm., s = 1.2, and c = 0.35, so that

K = 6.7 kg., and the steam required to sterilise one square metre of soil

would be about 47 kg.
The practical question is to find whether it is better to sterilise the

soil or bring fresh soil in, to avoid the appearance of soil fatigue, and it

depends, apart from the theoretical question, on the installation already

available and the relative costs of the two operations.

(i) See B. 1913, no. 14. (£d.}

[388-389]
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390
- The Effect of Temperature on the Loss from Canals due to Infiltration.— Cran-

DALL, I,., in the Engineering News Record, Vol. I^XXXII, No. 7, PP. 323-324 + 2

Diagrams. New York, February 13, 191 9.

The author examined the losses through infiltration from canals form-

ing part of an irrigation scheme in southern Idaho, and extended his re-

searches to an irrigated area of about 2559 acres. He found that the loss

due to infiltration increases with the temperature of the water. Usually,

the variation in temperature during a period of irrigation, (from about

10-21" C.) may lead to a variation of 30 % in the loss due to infiltration,

as shown by the appended table :
—

Ratio between the loss of water at various temperatures

and the loss at ^y F. {taken as equal to 100).

IRRIGATION
AND

DRAINAGE

I<osses at

I,osses calculated by the formula \
Hazen . .

of / SCHICHTER

I<osses found in the North Side Canal Sy-

stem, except Jerome reservoir; averages

of 19x6-1917

I/3sses foimd in Jerome reservoir (maximum
depth, 16 ft. -6 in.)

I<osses from I<ake Wilson :

Depth 10 It. ...
» 14 ft. 6 in. .

» It, ft. 6 in. .

» 24 ft

391
- Experiments on the Improvement of Peaty Soils by means of Sand, in Denmark.
— Hansen, J., in the Tidskrift for Planteavl, Vol. XXVI, Pt. 4, pp. 553-622. Copen-

hagen, 1919-

Experiments carried out from 1899 to 1916 at the Agricultural Sta-

tion at Askov, in conformity with the resolution passed at the Agricultural

Congress of Copenhagen in 1888, in order to study the effect of covering
a typical super-aquatic peat soil some 10 to 16 feet deep with a layer of

mineral soil. The improvement was begun in 1899 and, in 1902, three

series of plots were marked out in 8 fields each 700 sq. metres in area.

One plot was given a dressing of sand 5.2 cm. thick, the second a dressing

of sand 10.4 cm. thick, and the third acted as a control, lyater on, the

sand was incorporated into the peat by ploughing. The crop rotation,

after 1906, was :— i) rye ; 2) leguminosae (peas and beans) ; 3) hold crops

(potatoes, mangolds and turnips) ; 4) oats with clover and fodder grasses ;

5-8) clover and fodder grasses. The appended table shows the yields ob-

tained, in quintals per hectare :
—

The efiects of improving the soil with sand varied during the experi-

mental period. At first, the yield of rye, potatoes, mangolds, turnips,

|390-391]
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Crop. Without sand
With 5.2 cm.

of sand

With 10.4 cm.

of sand

Rye
\ gram . . .

'

/ straw . . .

\
seed

lYegummosae .*
/ straw

Potatoes (tubers) . .

Mangolds
Turnips

t grain,

Fodder oats ( straw ,

( liay. .

iist

year
2nd »

3rd »

4th »

14

40.1

8.9

21.5

287(drymatter68 3)

362 (

273 (

14.4

31-7

14.7

605
45-1

44.6

32.3

40.9)

40.4)

14-3

40.1

15-3

24.7

273 (dry matter 65.2)

350 (

263 (

16.4

29.7
18.0

80.5

59-9

54-3

38.4

41 )i343^

40.8) 244 (

16.3

29.4

19.4

90.6

65.0

55-5

38.8

14.8

38.1
18.6

24.8

270 (dry matter 65.
» 40.'

58.

and, up to a certain point, oats, diminished considerably. But afterward]

except in the case of potatoes, the crops were heavier on the soil improve
with sand than on the untreated peat land. The averages of all the e5

periments show that, as a matter of fact, rye is not influenced by tl

sand, while potatoes yield the maximum crop in the untreated soil
aij|

the minimum crop in the soil that receives most sand. Mangolds ai

turnips give a shghtly decreased crop in the sanded land, but the yi«

in dry miatter is approximately the same as that on the improved so^
Oats yield more grain and less straw on the sanded than on the untreate

land, the quantity of sand used having little or no influence. On tl

contrary, the leguminous plants and fodder grasses usually gave a
constaij

increase of yield with an increase in the amount of sand applied. If ti

results of the rotation employed are calculated in
"
forage units

"
(i fj

rage unit — i kg. of grain, i kg. of dry matter from root crops, 2.5 kj
of hay, or 5 kg. of straw), the annual yield per hectare would be:-

2540 forage units on the land without sand
2882 » » 1) » » with 5.2 cm. of sand

3011 » 1) » » B with 10.4 cm., of sand

Manuring experiments carried out with the following amounts
(|

quintals per hectare and per year) :
—

i) 45.3 farmyard manure + 4.,

kainit + 0.91 basic slag ; 2) 5.89 kainit + i-8i basic slag + 1.36 nitrs

of soda; 3) 8.84 kainit + 2.72 basic slag + 1.36 nitrate of soda; woi

give with the rotation quoted above, the following respective numbers

forage units per hectare; —i) 2607; 2) 2820; 3) 3006.

392 - The Antwerp Market for Fertilisers and Other Products Useful to Agricultui
from 1914-1919. — Les Mercunales Agricoles, Vol IV, 2nd Series, No. i, pp. i|

Antwerp, January 2, 1920.

The appended table gives the prices in July, 1914, and the maxii

and minima reached in 1919, at Antwerp for the chief products use^
to agriculture.

[391-39%]
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Names of the products

Price

in July, 1 914

Price in 1919

Minima Maxima

:hili nitre per 100 kg.

lulphate of ammonia » » »

^yanamide 15 % » » »

Superphosphate per unit

Phosphate slag » »

K-ainit per loo kg.

iPotassium Chloride » » »

\mmonia (crude) per unit

Dried ground blood » »

>Vool refuse » »

Roasted horn » »

[vcather powder » »

Fish meal » »

Green bone meal per 100 kg.

Phosphated gypsiun » » «

Copper sulphate » » »

Iron sulphate » » »

[yiuseed cake (P. W.). . » » »

[<inseed cake (native) » » »

Coconut cake » » »

Sroundnut cake » » »

Rape cake » » »

^laize cake » » »

francs

23.00
28.00

22.65

0-335

0.25

2.65
18.00

1.00
2.10

0.90

2.05

1.45
2.20

13.00
1.60

56.00

525
20.25
21.00

22.50

20.75

12.75

15-75

Without exception, the prices of all these products have reached a

level that would have been thought impossible. Though this enormous

increase is due to various causes, these have arisen, directly or indirectly,

out of the war. As long they continue in this Way, the situation will

remain unchanged and only one of the many remedies suggested is of

real utility, and that is, increased production.

393
- Productions and Distribution of Tunisian and Algerian Phosphates in 1920. —
I. lyCS exploitations phosphati^res frangaises in L'Engrais, Year XXXV, No. i, p. 29.

I/ille, January 9, 1920.
— II. Phosphates, Ibid., No. 2, p. 57. January 23, 1920.

An agreement has apparently been made between the chief phosphate

companies and the French Government fixing the minimum quantities

to be produced by each company in 1920. The distribution is as follows :
—

Gafsa phosphates, i 050 000 metric tons ;
Tunisian phosphates, 400 000 m.

tons ; Constantiue phosphates, 350 000 m. tons ; Dry phosphates, 100 000

m. tons ; M'Zaita phosphates, 40 000 m. tons ; other phosphates, 100 000

m. tons.

It is estimated that, in 1920, Algeria and Tunisia could produce some
I 400 000 metric tons of phosphate, which will be distributed as far as

possible in the following way :
—

France 700 000 tons Belgium 4 000 tons

England

Italy

Portugal

247 000

355000
I 3 000

Switzerland 5 000

Spain 74000

[392-393]
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France i ooo ooo tons Holland

Italy 600 000 » Portugal

England 400 000 » Scandinavia

Spain 200 00a » Switzerland"

Belgium. ' 100 000 »

100 000 tons

50 000 »

40 000 »

10 000 »

The total amount of phosphates that it is hoped will be imported

during 1920 is 2 600 000 tons, including the quantities listed above, will II

be distributed as follows :
—

!

394
- The Influence of Green Manures on the Physico-Mechanical Conditions and
Aeration of Rice-Fields. — See No. 417 of this Review.

395 - The Nitrate of Soda Situation in Europe, the United States, and Egypt.
— Le-

Mercuriales Agricoles, Vol. IV, 2nd. Series, Nos. 3, 4, pp. 10, 13-14. Antwerp, Jas

nuary 16 and 23, 1920.

The consumption of nitrate of soda in the different countries in 1919
and the stocks in hand on December 31, 1919 were:—

COUNTRIES Consumption
in 1919

Stocks in hand
on December 31, 1919

metric tons

31.000

41.500

24.300

9.000
6.000

5.000

5.000

England
Egypt
France ...
Belgium. ,

Italy ...
Spain and Portugal
Holland

Scandinavia ..............
Germany ...

Totals

metric tons

48.000
51.000

172.000

63.000
20.000

58.000

153.000
88.000

6S3.000 tons ISS.OOO tons

It is stated, on good authority, that, in 1920, Spain, Japan, Scandi-

navia and Holland will receive quantities of nitrate that are considerably

higher those taken before the war, and that there is no uncertainty as to

the consumption of the nitrate. The United States, France, Belgiun?,

Egypt and Italy wiU also receive large quantities of nitrate, but it is pre-

dicted that the demand will exceed the supply.

396 - The Influence of Sulphates on the Vegetative Growth and Composition of Plants

Miller, H. G., in the Journal of Agricultural Research, Vol. VIII, No. 3, pp. 87-102 +
4 Plates -\- Bibliography of 26 Publications. Washington, 191 9.

The author summarises previous work on the oxidarion of sulphur
in the soil and the influence of the resulting products on : a) vegetative

growth ; b) the development of the bacteria and their activity ; r) the

liberation of other food material for the plants. On account of the good
effect of fertilisers containing sulphur found in Oregon, the author imder-

took some greenhouse experiments in order to study the effect of sulphur
on the early growth and the compo.sition of plants, and to ascertain whet-

her sulphur acts directly on plants by furnishing them with food or in

some other way.

[393-396]
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The pot experiments were carried out with clsver, rape and oats

in two loams and a clay soil ;
one of the loams was very rich in sulphur.

IjAt the beginning of the experiment, sulphur and lime were applied to the

lijpots,
which Were watered each day with solutions of various strengths

sf calcium sulphate and sodium sulphate. A similar series of experiments

[was conducted in sand to which ferrous extracts had been added. Finally,

[all
the pots were watered every day with a solution of sodium nitrate,

jso
as to prevent nitrogen from being a limiting factor. The experiments

|l$isted
2 34 months, when the dry weight of the green parts Was determined

{as well as, in most cases, the total sulphur and nitrogen.
It was found that, in the series of pots with earth and those with sand,

tthe sulphur led to increased growth, thus showing that the sulphates and

[free sulphur had a direct fertilising action ; again, the sulphates produce
lincreased growth of the roots and the formation of nodules in the clover

j grown in soil, thus increasing the nitrogen content of that plant.

397
- Sulphur as a Fertiliser for Lucerne in South Oregon. U. S. A. — reimer, f. c'
and Tartar, H. V., in the Oregon Agricultural College Experiment Sta'ion, Bulletin

No. 163, p. 40 + 9 Figs. Bibliography of 11 works. Corwallis, Oregon, 191 9.

Recent American researches have shown that leguminous plants, par-

ticularly clover and lucerne, require, in order to give their maxinmm pro-

duction^ a larger quantity of sulphur than is indicated by anal5rtical data.

General manuring experiments carried out in South Oregon in 1912 and.

19 13, showed that superphosphate and gypsum had a beneficial efiect

,pn lucerne, which showed a deeper colour, whereas natural phosphate had
no effect. In addition, it has been found that lucerne, clover, Pisum ar-

vense and the vetch develop better and show a deeper colour when growing
•tinder trees treated with hme-sulphur wash than elsewhere.

Experiments were started in 1914, in a medium soil, in order to

compare superphosphate, flowers of sulphur, crude phosphate, and sulphate
of iron at the rate of 560 kg. per hectare. Compared with the controls, the

•sulphur, superphosphate and sulphate of iron gave increases in yield of over

-100 %, while the natural phosphate had no action.

In further expenments carried out from 1915-1918 on dift'erent types
of soil (cla}^ clay loam, sandy loam, gravel), lucerne and clover showed in-

'creases ranging from 50-1000 %, owing to the use of various fertilisers con-

taining sulphur (flowers of sulphur, superphosphate, gypsum, sulphates of

iron, ammonium, potassium, magnesium and sodium), in all the soils from

j

coarse granitic to the most compact clay soils. Yet the appUcation to the

I

same soils of nitrate of soda, monocalcium phosphate, potassium chloride

I

and lime, had little or no effect on lucerne. It thus would appear that the

I

beneficial action of the fertilisers containing sulphur, mentioned above, is

I
due neither to the liberation of phosphorus, potassium or lime in the soil,

i nor to nitrification, particularly as the experimental soils were rich in po-
tassium, calcium, magnesium and iron, while they had a low sulphur con-

! tent, although they were not acid, and contained appreciable amount of

no alkaline substances.

[306-397]
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When flowers of sulphur are applied to the soil, they must be changedBs'^
to sulphates before the lucerne can make use of them. This requires aBf?

certain time, so that better results are obtained when the sulphur is appUedPii"^'
in autunm rather than in spring. During the first year, the gypsum and!
other sulphur materials gave better results than flowers of siilphur, though
they were all given in equal amounts ; but, in the second year, there was '''

little difference between the crops obtained.

The different sulphur fertihsers have a very stimulating effect on the i«'

root system of lucerne, which is more developed and possesses more nodules, Jiiel

This is a great advantage as the plant can assimilate more food elements, ito

moisture and atmospheric nitrogen. The analysis of plants treated in fflf^

the way showed that they contained more sulphur, protein and nitrogen than p
untreated plants. I,ucerne hay from South Oregon contains more sulphui itie

that of the west-central States, and the sulphur content of manured lucerne I

hay varied from 1.5 to 4.54 lb. per ton, while, in the unmanured plots, it was m'

from 2.36 to 2.54 lb.
; 71-97 % of the sulphur in the lucerne of the treatec idy

plots is present in an organic form, and the rest as sulphate ;
with the r^

'

untreated plots all the sulphur in the hay is present in an organic form. itk

For the district in question, the manuring advised per hectare consi- etut

sists of 200 lb., of gypsum, or 254 lb., of superphosphate, or 45-50 lb., o: \n

sulphur with 200 lb., of natural phosphate ;
the last combination is the chea-

^le

pest. It should be remembered that sulphur cannot be appHed to soil;

poor in hme, as it causes acidity in the soil ; in this case, the sulphur should"

be given only with large dressings of Hme or natural phosphate.

398 - Correlation Between the Resistance of the Plant to Low Temperatures an(
the Density of the Cell Sap.

— Earl, S. J., in the American Journal of Botany
Vol. VI, No. 9, pp. 373-379 -t- 2 Fig. I^ancaster, Pa., November, 191 9.

For the fruit grower the effect of external agents in relation to the re-

sistance of the peach tree to low temperatures constitutes a very importan
problem which cannot be properly solved until empiric observation is re

duced to a minimum and replaced by some sure and accurate physical oM!.~

chemical measurement. Once such a measuring unit is found, a careful de 6n;

termination should be made of the action of external agents with regon j^

to the degree of resistance of different varieties growing under similar en

vironmeutal conditions.

OhIvWEtler, Chandler and other workers have shown the existence

of a positive correlation between the resistance of the plant to low tempera
tures and the density of the cell sap, a correlation due to the lowering
of the freezing point. It is obvious that, in carrying out such a determina

tion, very important factors have to be neglected, as, for example, the shapi
and size of the cells and the presence of colloids. The shape and size o

the capillary network depends on the size and shape of the cells, and the ca

pacity of retaining a varying amount of water depends on the quantity o

colloids present. Such phenomena undoubtedly influence the' resistance o,

the tissues.

Salmon and Fleming state that there is no relation between the cryo

scopic value (depression of the freezing point) of the sap extracted fron

[397-398]
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winter rye, from wheat, emmer, barley, and oats, and the resistance to low

temperatures. These contradictory statements are due to the omission

of important factors such as capillarity, etc.

Beach and Allen have reported a relation between the resistance to cold

and the water content of the tissues, as the parts of the plant richest

in water are also the most tender and least resistant.

The author carried out a series of experiments during winter, 1918-1919,

in order to find whether the moisture content of the fruit buds of two

varieties of peach one sensitive and the other resistant to cold, is so different

as to furnish an explanation of the different power of resistance to low

temperatures. The two varieties Elberta (slightly resistant) and Greensboro

(very resistant) were used, and samples, first taken on November 8, 1918,

were procured every month.

Each sample consisted of 10 fruit buds, and after their weight had

been found, they were placed in an electric autoclave and dried at approxim-

ately 820C. until a constant weight had been reached. After 12-18 hours, the

dry weight was determined. The following table includes data showing

a) the seasonal variation in the green weight and dry weight ; b) the relation

between the water content and the green weight ; c) the relation between

the water content and the dry weight. The dry and green weights each

represent an average of 10 determinations.

Dates

Average

Green weight

in gm.

Elberta
Greens-
boro

Average

Dry weiglit

in gm.

Elberta
Greens-
boro

Ratio
between water

content
and

green weight

Elberta
Greens-
boro

Ratio
between water

content
and

'

dry weight

Elberta
Greens-
boro

November
December 6

January ....... 7

February 7
March 7
March 2i

0.124
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and on the fertilisation of emasculated wheat flowers left without protection

from heterogamous pollinisation. The varieties examined at flowering

time were : i) Velvet Chaff, Haynes Bluestem, Glyndon Fife, Kubanka,

Arnautka, Kharkov, Turkey (at St. Paul) ; 2) Dietz, Fultz, Mealy, Giant

Squarehead, Turkey, Bluestem, and Fife (at Arlington). Each ear was

marked, the flowering of each flower was noted, and the data thus obtained

shown on a diagram. The observations were usually made at 7a. m., at noon,

and from 5-6 p. m. A flower was considered to be in bloom when the

glumes had opened to an appreciable extent.

It was found that the flowering of a wheat flower was a very rapid pro-

cess. After the moment when the gliimes begin to open, they may be fully

open in less than a minute ;
the anthers may be extruded and emptied of

pollen in 2 or 3 minutes ; the glumes may be half-closed again in 5 minutes,

loosely closed in 10 and tightly closed in 20 minutes. The entire process,

from the first moment when the glumes begin to open to that'when they are

again tightly closed, seldom requires more than 20 minutes.

More frequent observations were made at ArHngton on 25 wheat ears,

betwen 4 p. m. on May 26 and 8 p. m. on May 30, and on ten other ears

between 2 p.m. on June i and 3 p. m. on June 5.' Although flowermg
takes place at any hour of the day, it is most intense at fairly well-defined

periods.
•

The flowering dates of 2977 flowers on 69 ears were recorded : 1492
flowered between 5 or 6 p. m. and 7 or 8 a. m., and 1485 flowered in

the daytime. Of the latter, 764 flowered before noon. At St. Paul 70
more flowers flowered at night than in the day ; at ArUngton 63 flowered

more in the day than at night. The hour of flowering apparently depends,

up to a certain point, on the variety, although this is not considered by
the authors to be the most important factor. In daytime, there are two

periods of intense flowering, one between 7-9 a. m., and the other between

2 or 3-4 p. m. In the morning, at about 11 a. m., there may be a secondary

flowering period. There is probabty at least one period of intensive flowering

during the night or early morning hours. The time between the beginn-

ing and end of the flowering of an ear varies between 2 and 7, with an

average of 3 da3^s. Therefore it ig not true that wheat always flowers in

the early morning hours and that, in consequence, the opening anthers

should be collected at that moment.
The flowers on a number of ears belonging to different varieties were

emasculated before their pollen was ripe and no protecting envelope was gi-

ven, whereas at St. Paul the flowers belongi ng to ears all of the same variety,

were treated in the same way, but covered with soft tissue-paper and at ArHng-
ton they were placed in paraffined (glassine) paper bags. The varieties used for

this experiment in Minnesota were Kharkov, Red Fife, Haynes Bluestem,

Velvet Chaff, Glyndon Fife, Kubanka, Arnautka, and, at Arhngton, Fultz,

Ivancaster, C. I. Nos. 3614, 1733 and 1933, Tennessee Fultz, China, Early

Genesse Giant, Acme, (Sel. II), Kanred. At St. Paul, the following results

were obtained : out of 70 ears emasculated and left uncovered, 1240 flowers

gave kernels from 507; out oi the emasculated and covered ears, 388

[399]
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flowers hardly formed 2 kernels ; out of the emasculated, pollinated and

bagged, 41.7 % of the flowers formed seeds. At Arlington, out of 1324

flowers belonging to 83 ears (emasculated and left uncovered), 1103

i" formed kernels; out of 642 flowers of 40 emasculated and covered in, only 6

kernels were formed, 3 of which were on ears contained in bags that had

been torn.

When wheat flowers are emasculated and not pollinated, the glumes

apparently open a little after the usual flowering date and remain open
several days ;

the style grows to an abnormal length, thus facihtating the

entry of the pollen. On the contrary, the glumes remain closedwhen pollina-

tion has taken place. Successful fertiUsation of all. the flowers pollinated

by hand is quite exceptional. The unfertilised flowers, which often amount

to 50 % or more of the polHnated flowers, remain with open glumes, so

that some, at any rate, may possibly be fertiHsed by pollen from other plants.

These results show that, when studying the heredity of wheat hybrids

and in operations of crossing when it is desired to obtain hybrids of known

parentage, the emasculated flowers must be protected from chance pollina-

tion. The opinion to the contrary held by various workers seems, therefore,

unjustifiable.

400
- On the Chlorophyll Production of Plants Exposed to Discountinuous Light.
— COTTPIN H., in the Comptes rendus de VAcadimie des Sciencea, Vol. ClyXX, No. 7,

pp. 403-405. Paris, February 16, 1920.

Plants grown in complete darkness are usually pale yellow (etiolated)

whilst the same plants grown in daylight are green, owing to chlorophyll

formation in some of the cell plastids. The explanation of the appearance
of the chlorophyll, in spite of a considerable amount of research, is as yet

not completely known. The author, therefore, endeavoured to ascertain,

as a contributing factor, the length of time the plants must be exposed, each

day, to daylight for the chlorophyll to begin to show. The method employ-
ed naturally consi.sted in growing the young plants in the dark, then ex-

posing them for a varying jDeriod during a number of days that varied ac-

cording to species experimented with diffused, north daylight, until the

yellow parts began to assume a slight green tinge, thus showing that chlo-

rophyll was beginning to be formed. The author's results are given in

a table ; they are, for various reasons (variation of the intensity of the

light, difiiculty in matching the .shade, etc.), approximate only. The conclu-

sions drawn are given below :

i) The time the plants must be exposed each day to the light so that

the chlorophyll begins to appear, varies greatly with different species since

the appearance of the green tinge under discontinuous lighting may take

from 2 (garden cress) to 20 days (peas) ;
from 20 minutes (sun) to 120 mi-

nutes (maize) per day ; from 25 minutes (pumpkin) to a total of 2400 mi-

nutes (peas).

2) The parts that contain abundant reserve materials (cotyledons

of pumpkin, white lupin, lucerne, chicory, etc.) in their tissues, rapidly

turn green.

[399-400]



434 AGRICULTURAL BOTANY

3) The parts that turn green more slowly contain little or no reserve

material (leaves of pea, wheat, maize ; cotyledons of castor oil plant, etc.) .

In order to avoid any possible misunderstanding, the author adds that

the green tinge in question is very pale and thus quite different from the

green of plants grown naturally and exposed to all the daylight.

401
- The Causes of the Elongation of the Stem of Etiolated Plants. — Cotjpin h.,

in the Compies rendus de l'Academic des Sciences, Vol. ClyXX, No. 3, pp. 181-191. Paris

January 19, 1920.

When a comparison is made between young plants, some grown in the

dark, others in the light, the aerial parts of the latter group are green and

short, wliilst in the former group they are yellow or whitish in appearance
and have very long stems.

This difference is generally explained by the fact that Hght is known to

slow down growth. On examining the question more closely, it will be seen

•that, if light has this slowing-down effect, it could not possibly cause such

great differences as those found with certain plants, such as the pea, vetch,

lentil, etc., in which the etiolated stems are sometimes 10 times as long as

those that have grown in the light. Evidently, there is some other factor

acting as well as hght. It may be asked whether the characters of etiolated

plants are not due to the absence of clilorophyll and consequently, of its

activity. vStarting from this hi^pothesis, which was supported by various

observations, the author carried out several experiments which apparently
confirmed it satisfactorily, without, however, proving its truth.

Conclusions. — If plants grown in the light are dwarf compared with

those grown in dark, this is probably due to the chlorophyll function which,

by micans of the chloroleucites, distributes in the plant an internal secre-

tion which slows down growth. The author has no information as to the

chemical nature of this hypothetical, probably complex substance ; he can

only say that it is soluble in water and not destroyed by heating to i2o"C.

Inversely, if etiolated plants have long stems this is because they cannot

assimilate, for the double reason that they have no chloroleucites and

receive no light rays.

402 - Action of Chlorine and Different Vapours on Plants. — GufeRiN, p. and lormand,

C, in the Compt.es rendus de VAcademic des Sciences, Vol CLXX, Nc. 7 (February 16,

1920), pp. 401-403. Paris 1920.

From their experiments on leafy branches and particularly plants in

pots, the authors concluded that most plants kept for one, occasionally 2,

hours, in an atmosphere with a concentration of -^^ooo o^ chlorine, pahte

(monochlormethyl chloroformiate) , bromacetone, chloropicnn, or dichlor-

ethyl sulphide resist the action of these substances. They lose their lea-

ves, but new ones grow after a time, and the plant regains normal growth.
The leaves are killed by plasmolysis, i. e., by protoplasmic contraction, and

this takes place very rapidly with chlorine and very slowly with dichlor-

ethyl sulphide.

[400-40%]
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403
- Antagonistic Reactions and the R61e of the Callus in Grafted Plants.— Daniel,
I^., in the Comptes rendus de VAcademie des Sciences, VoL CLXX, No. 5, pp. 285-287.

Paris, Febnaary 2, 1920

More and more accurate evidence tends to show that the callus form-,

ed at point of union of the graft largely contributes to modify the biolo-

gical status of scion and stock and to cause a marked antagonism even in

grafts of the plant on itself, where, without it, such would not be the case.

The antagonism leads to the formation of repairing organs, while the ex-

change of products accidentally causes various symbiomorphoses. The in-

ternal or external repairing organs may be of the pure, associate type or

'bring about graft hybrids produced directly on the level of the callus or

'at variable distances away from it.

These products are of immediate practical value. Thus, the Bron-

vaux medlar and Pirocydonia Winkler i are now used as ornamental plants ;

Pirocydonia Danieli will probably play the same role in fruit growing
.
with the pear as paradise stock with the apple ; in vinegrowing, graft

hybrids have already proved there utihty, and all their possibilities are not
• exhausted. There is, therefore, every reason for investigation in this new
direction.

404 - Action of Heat on Sugar-Beet Seed.— Saillard (communicated by M. Tisserand)' agricultural
in the Comptes rendus des Seances de fAcademie d'Agriculture de France, Vol. VI, No. 5» seeds

pp. 91-92. Paris, February 4, 1920.

M. Tisserand has commimicated to the Academy a note by M. Sail-

LARD (Director of the Laboratory of the Syndicate of Sugar Manufacturers

On the experiments he carried out with M. Vehrung as his co-worker on.

the action of heat on sugar-beet seeds.

The work was done with seeds of very good, good, and medium quaUty,
which were heated in a thermo-regulated oven, while the germination
tests were made on damp sand kept at 25°C.

The seeds of each quahty were respectively heated for an hour to 40^,

50°, 60°, 70°, 80°, 90°, ioqo, and 105° C, then germinated at 250C. for 22 days

together with unheated, control seeds.

The following conclusions were arrived at :

i) The seed clusters of the very good seeds with a 98 % germi-
nation, and good commercial seeds with an 87 % germination, retain

all their germination power when heated to 60^-700 C., as demonstrated

by M. ScKRiBAUx.

2) Bad seeds with a 36 % germination, when submitted to the same

temperatures, are mostly killed.

3) A temperature of 80*^0., even when maintained for i hour; does not

alter the germination coefficients after 14 days with superior quality and

good, ordinary quality seeds. It only retarded germination sHghtly.
These experiments will be of interest to those taking part in the competi-

tion opened by the French Ministry of Agriculture for the construction

of a drying apparatus for beet seed that will enable them to be kept a long

time, while leaving their geirminating power unimpaired.

405 - Means for Increasing the Germinating Capacity of Camphor Seeds. — See

No. 426 of this Review.

[403-405]
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tTLf^vT 4C6 - The Heed for EjoeodmsaM IntQLsSyngllie line BreeiiagflfWlrat m Spain.
iiLESXiEvS — "Fts'^^^-^j- D. ]., in Hhs. Bzisiir, s£ Is. As,od.Asi.d» AgricmMares dd Esfmmm. Tear XI,

'So. zzT. pc-. Ji-^f. iladri'a. Febmaiy, i^iS-

Aftex showing the insafficieiicy of mechaidcal selecti;:! tiir :_:_:::

points out the need for intensifying Ene breeding in order to creaie types

especially suited to Castille. In that coimtry, the c\nt4
qiiajliry oi wheat

shotild be lesstance to drongfat, as tins often occurs after sowing. Suck se-

lecdoii. according to the anther slKmld be linated to the dioice and iscli.-

tion of a few plants that have shown a dearly super-normal reastaace

in particn3ariyarid, aals or iu very dry years. The progeny of the&e plants
shoold be kept separate, and tJbe vadoos pore hnes ^loald be solnrnttef to

conQraiative tests so as to :^10W which lines combine the (jaaracters jpe-
db&c prodxictivity

"
and

"
resistance to dronght

"
in the best propomins,

while giving the largest yidds.

407
- GoirdatloQS Betawa CSeartaiK QaiartBTS cf tOhe Euani flhe TieM of Gaa in

*!"** — saBGi&s, S. H_, ia f^ Jamnui of Ae AmaiOM Sccieij of Agrmum^, Vol XI,
'So. 6, pp. 230-234. "W^MsgjboB, SepbEsaba^.igzg,

Th& five Sdections 77, 120,119,133 and 204 were stuped. Data o; n-

ripmiTig the weig^ and length of the ears, the nnrnbeis of rows o^ h-:i t

and the sbdling percentage are given in the f<dkiwing table :

\3:is±j
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There was no special relation between the percentage of seeds

and the number of rows.

40S
- Determination of the Percentage of Cross Pollination Between the White and

Yellow Varieties of Sorghum. — Karper, R. E. and Conner, a. B., in the Journal of

the Aviertcan Society of Agronomy, Vol. XI, No. 6, pp. 257-269. Washington, Sep-

tember, 1 91 9.

Cross polhnation is fairly common in fields of sorghimi and militates

against the retention and improvement of the selected types. The results

are given of a series of experiments intended to establish the proportion of

cross polhnation under natural conditions.

Cross fertilisation observed in the progeny of white milo, groioing

under the best possible conditio-ns affording vuiximuni natural cross pollination

from yellow milo.
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Method. — First of all, those plants that showed superior characters

were isolated (selection by pure lines) ; the progeny— mother plants, heads

of hnes, etc. — were grown separately and carefuUy examined in order to

choose the best of the pure lines. Finally, the best Hnes were miiltipHed

and, after a period of comparative tests, then multipied commercially, when
the seed was sold to the farmers.

Besides this selection work, crossings were made between Hnes consi-

dered to be best suited for the creation of new varieties combining the good

quaHties, while eHmiuating the bad quaHties, of the parents.

Wheat. — Comparative tests were undertaken at the Albert Agri-

cultural College, at Glasnevin, with the following varieties :

Yeoman, a red wheat recently introduced by Prof. BiFFEN (of Cam-

bridge University). It was produced by crossing the high-yielding Bro-

wick Red and Red Fife, which gives good results on milling.

Hawk, red bearded ; introduced in autumn, 1918 ; ripens rather

late and is diflScult to thresh.

Red Velvet, native Irish
; grown in Tipperary.

Queen WilJielmina, White Stand-up (both white) and Squarehead
Master (red), all widely grown in Ireland.

Cone, produces very coarse seed, ripens late
;
to obtain good results

it must be sown in September or in early October,

Red Fife, not a heavy cropper, but esceUent for milHng.

Benefactor, white, with felted and very dense ears, very subject to rust.

• As regards yields of grain, they come in the following order:— Yeoman,

Hawk, Red Velvet, Queen Wilhelmina, White Stand-up, Squarehead Master,

Cone, Red Fife, and Benefactor.

Barley. — A large number of comparative cultural tests were

carried out with Archer, Goldthorpe and with the crosses Archer X Spratt -7-

4

37 and Archer X Goldthorpe 5

37The best results were obtained with Archer X Spratt —^ (widely grown

on account of its evident superiority to Archer), both as regards yield and

strength of straw.

4

Archer x Goldthorpe 5 has a wide ear, short, stiff straw and a very
I

short
"
neck ". Although it gave lower yields than Archer in aU the expe-

riments, it should not be set aside, as it gives good results where very strong

straw is required. The hybrid Goldthorpe X Spratt, although free from the

serious defect of Goldthorpe, the ear of which falls very easily when ripe, is

not yet as productive, and thus leaves the way free for further improvement
by means of sviitable crossings.

Oats. — Pure line cultivations were made with Abundance, Potato,

Banner, Victory, Sandy, Island Magee, Black Tartary, Black Bell, and Black

[409]
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Mogul. New forms -were obtained from the crosses Black Tartary x Potato,

Banner x Black Tartary, Victory X Black Mogul and these are still being

studied.

Numerous crosses were made during the last season between Potato

and other varieties, in order to obtain a new variety having, in addition to

the excellent tillering and milling qualities of Potato, stronger straw and

au earlier lipening habit.

Flax. — A pure-hne selection of the commercial variety Riga was

begun- in 1911. Plants belonging to different hues and coming from dis-

tinct mother plants, were at once found that showed remarkable uniformity
in both their anatomical and physiological characters, e. g., tillering,

vegetative vigour, resistance to low temperatures, duration of growth

period, etc. Of the various lines Nos. 3 and 5 were the best and, accord-

ingly. Were propagated at Glasnevin and BalHnacurra.

In the comparative trials, plots sown with Nos. 3 and 5 were clearly

better than those with the ordinary, commercial type, thanks to the uni-

formly equal crop. No. 5 gives a higher yield of fibre and No. 3, though

producing slightly less, is more profitable owing to the better quality of its

fibre. In 1913, the pure-line selections of Riga were renewed, and it was

found that Nos. 2 and 6, still under trial, were apparently superior to Nos.

3 and 5 as regards length of stem.

Rye-grass, — The pure-line selection of commercial varieties of

Loliiim italicum and L. perenne has also been undertaken.

410
- Determinatiom of the Percentage of Cross-Fertilisation Between, Medicago
sativa and M. falcata, — Waldron, I,. R., in the Journal of the American

Society of Agronomy, Vol. XI, No. 6, pp. 259-266. Washington, September, 1919.

Results of researches with the aim of estabhshing the degree of natural

cross fertilisation between alfalfa plants growing close together. The two

species Medicago sativa (with white or blue flowers with intermediate sha-

des) and M. falcata ^with yellow flowers) were employed. The hybrid

plants are easily distinguished from either parent b}' the characteristic

colour of their flowers.

The two species were sown in a square plot in lines in the following order

(a total of 117 plants) :
—
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Qtiantities of seeds prodticed by the parent plants and the percentage of

hybridisation in the F^ plants of M. saliva and M. falcata growing

together.

Medicago saliva
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Ifsary
:
—

i) to produce pure varieties, which requires the help of specialists ;

I2)
to have an organisation by means of which the selected types could be pro-

Ipagated and kept pure, which requires Government help.

The following plan should be followed :
—

First year : From, the original selection A is obtained the product Aj^,

[which is cultivated at the plant-breeding station for its seed. All inferior

[or aberrant jjlants must be rejected.

Second year : The seed from the previous year is divided into two

lAz and B. lyOt B is sold to farmers for the production of the seed they re-

l^uire; L^ot ^0 is still cultivated at the plant-breeding station for the produc-

jtion of pure seed. All inferior plants are rejected.

Third year : I) The seed from A 2, is divided into two lots : A^ and I B ;

[^3 is keptat the station in order to continue the type, I £ is sold to farmers

[who undertake to produce the seed only. II) The seed from B (= Bj)

|is distributed and sold for root production.
Fourth year : I) The seed fromy43 is divided into two lots, of which A^

[serves to preserve the type and 2 B is sold to farmers who undertake to pro-
Iduce seed only. II) The seed from I S is sown and the seed it produces

1(1 Bj) is sold for root production. Ill) The seed from By^ {= B^ is used

[for ordinary owing.
At present, the seed produced in New Zealand corresponds to B^

land gives rise to i^4 products that escape the control of selection for successive

I
generations. On this account, it is not to be wondered at if the crop, ins-

Itead of being uniform, consists of a product mixed with aberrant or degene-

{rate types.
This shows the need for the institution of pure line selection and the

[author suggests that a special organisation and plant-breeding stations

should be provided in New Zealand.

1 412
- Degeneration in the Sugar-Beet and its Remedy in Selection. — Cassel, i,.,ia

the Bulletin de VAssociation des Chimistes de Sucrerie et de Distillerie, Vol. XXXVII,
No. 4, pp. 131-140. Paris, October, 1919.

The flowering of the sugar-beet in its first year of growth is equally

I

liarmful to the grower, whose crop is reduced, and to the manufacturer as his

root cutters wear out more rapidly. This anticipation of the flowering

period has been explained by reference to heredity, but this is improbable
because the sugar-beet is the product of long and careful selection, during

[which any suspected plants are rejected.
Commercial seeds come from parents and ancestors that have been ri-

j
gorously controlled for a relatively long period (8 or 10 years). If heredity
is excluded, then the problem of atavism comes in, seeing that cultivated

selected plants tend, when the modifying action ceases, to return to the pri-

mitive type. In a wild state, beet is an annual plant, and it is only by

I

means of prolonged selection that it has been possible to obtain the cultivat-

ed type which, during the first year, can store up the reserves which will

i enable it to grow and produce seed during the second year.
The tendency of the beet to

"
bolt

"
during the first year is, therefore,

[441-41:3]
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probably a sign of reversion to the primitive type and a sj^mptom of degene-
ration in the selected type.

In considering the causes that favour this process of degeneration, the

author suggests that a plant submitted during its early growth to contrary
conditions of soil and cHmate, which diminish its vitality, has a marked

tendency to premature flowering. The author illustrates his theory by
a number of examples taken from flower and fruit growing.

It is known that beets sown early give a higher percentage of
"
bolters"

than beets sown later (normally). In the second case, the temperature is

very high at sowing time, with the results that germination takes place

rapidly and is complete in lo to 12 days. Under these conditions the young
plants are healthy and strong, remaining so up to an advanced stage of growth
and accumulating large amounts of reserve material without flowering. On
the contrary, if they are sow n very early, they usually have to face cold and

damp weather, germination is delayed, the early growth is weaJc and slow,

and the plant, on the return of favourable growing conditions, tends to close

its vegetative cycle prematurely as if, influenced by previous adversity, it

feared to meet some new obstacle opposing the final act of reproduction of

the species. Having gone so far, it now becomes a question either of aban-

doning early sowing or of submitting to the losses caused by bolting.

Besides the advantage consisting in the better distribution of the work,

early sowing also leads to a greater production of sugar. Plants produced
by early sowing, if not too injured by cold during their early growth,
have attained, by the season of

"
second

"
heat, a development that enables

them better to resist drought. In fact, the well developed roots penetrate
to depths where the soil has most moisture and provide the plant with suffi-

cient water to compensate for transpiration. If
"
bolting

"
can be avoided,

the weight of roots and the sugar content will be greater.
The following measures are recommended in order to avoid the bad con-

sequences (bolting) of early sowing :
—

„

i) Decortication of the seed, to facilitate germination.

2) Shallow sowing, to aid emergence.

3) Keep the soil loose the young plants to emerge, without,

however, breaking the surface layer up too much, as fine soil easily cakes

under rain and thus prevents the young plants from coming up.

4) Avoid premature thinning that would expose the isolated and

still tender plants to a return of cold weather.

5) The best method certainly consists in selection and crossing-

carried out in such a way as to produce new types that resist cold and

consequently capable of growing even under unfavourable conditions of

temperature.

413 - Geographical and Taxonomic Researches undertaken in Order to establish a

Rational Basis for the Selection of Tea. — Cohen, S. C. p., in the Department van Land-

bouw Nifverheid en Handel-Lands Planetuin. Bulletin of the Botanical Garden of Buiten-

zorg. Vol. I, Pt. 4, pp. 1-320 18 Figs. Buitenzorg, 191 9.

After summarising previous work done in Java on the improvement of

tea, the author deals with the question of a vast programme of research

[412-413]
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which includes a detailed study of the many varieties of tea, the object

being the establishment of a sound basis for work from the standpoint of

genetics and selection.

The first chapter deals with tea-growing in Java (i) and British India,

the second' with tea-growing in China and the adjacent countries (especially

in Indo-China (2)) the third is concerned with the origin of the tea^ plant,
and the fourth relates to a systematic study of the genera Camellia and Thea,
a genealogical tree and key being given for the identification of the various

Species. The fifth chapter treats of common tea (for which the author pro-

poses the name of Camellia theifera (Griff.) Dyer) ; the following varieties and

faces, known in India and China, have been described in detail aft^r a

careful examination :
—

I. — Variety viridis Watt. — Race i, native to Assam : bush or

small shnib with leaves 10-17. 5 '^'^- ^^^g ^^^ 5"7 cm. wide, with ovate-

oblong, pointed, thin almost, membranous blades, and 16 chief veins ;

intermediary tissues thin, wrinkled, pale green in colour, highly vascular.

The lower surface is rough to the touch owing to the presence of numerous
warts (protrusion of the epidermal cells at the base of the hairs) . Inflore-

scence nearly always solitary. Numerous varieties are derived from this

race ;
it is grown the most and spoken of as the best of all the types of

tea in India.

Race 2 : Lushai. — In shape resembling a small tree like the poplar
and from 50 to 60 ft. high. When full grown, its leaves are, on an average,

20-35 cm. long and 10-15 cm. wide. Of all the known races of tea, this has

the largest leaves and, in this respect, it is much superior to the Chinese

types. The blades have from 22-24 chief veins ; the structure and characters

of the epidermis are the same as those of native Assam tea. Lushai is

cultivated over small areas in Sylhet and Chittayong and is apparently a

local form derived from wild plants.
Race 3 : Naga. — Bush with open, upright habit. Mainly grown

round Pherinia, at an altitude of 1950 ft. Leaves with very elongated blades

from 10-22.5 cm. long and 5-7.5 cm. wide. As regards structure it is very
similar to Assam tea, with which it is easily crossed, producing numerous

iiybrid forms.

Race 4 : Manipur. Wild tea growing in, the Manipur forests. Trans-

ported to Cachar, Sylhet and even Annam, it is now grown over a very large
area and has often been crossed with other races. Manipur tea is characte-

rised by the width of its almost elliptical leaves : blades 15-20 cm. long, 6.2-

8.7 cm. wide. Leathery structure ; dark green colour
; few but evident

veins.

Race 5 : from Burma and the Shan States. — These are little-known

and ill-defined types that form, a group blending on the one hand with the

(i) For tea-growing in Java, see R., Feb., 1920, No. 209.

(2) For Indo-Chinese tea, see R., Nov. 1918, No. 1243; R., April, 1919, No. 467;

|jR.,
May, 1919, No. 601. and No. 427 of this Review. (Ed.)

[4 '3]
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Manipur race and on the other with the Yunnan race. The leaves, clearly

elliptical in shape, are smaller and coarser than Manipur leaves.

Race 6 : Yunnan and China. — Owing to the lack of data, a classifi-

cation like that for India cannot be established. Open bush found growing
in forest shade, i. e. ,

under the same conditions as true wild tea in India. The
leaves are 11-12 cm. long and 4-5 cm. wide.

II. — Variety bohea. — Fine-loking bush, much ramified,, mostly
found in India as a cultivated plant. Iveaves of medium size, linear,

oblong, thick, coriaceous, smooth, often folded along the length of the upper
face (which makes the blades concave instead of convex, as in native Assam).
There are 10-15 chief veins ; the lower face of the blade is covered with

spots resernbling small shining scales.

III. — Variety stricta. — Small, much ramified shrub, never

over 60 cm. in height. Found frequently at Darjeeling, Kumaou, Kangra,
in the Nilghiri Mountains region, in some parts of Upper Assam and even,
which is worthy of noting, in China, Small, linear, smooth, thick, coria-

ceous, leaves, with indistinct network, and 4 chief veins (sometimes 6, rarely

8), Their length varies from 2.5-6 cm, and their breadth from i to 2 cm,.

But, in many cases, the tree as well as its leaves, has smaller dimensions.

There is a specimen in the Kew Herbarium which measures in all, roots includ-

ed some 10-15 cm., in length and the leaves are reduced to i,2'5 X0.60 cm.

The same small spots are present on the Igwer face of the leaves of the

variety stricta as in the variety bohea. This peculiarity, common both to

stricta and bohea, distinguishes them from all the other races of tea and

suggest that they are derived from a cross between forms with larger leaves.

IV. — Variety lasiocalyse.
— Much branched shrub, with abun-

dance of obloilg, pointed leaves, cuneiform at their base; dimensions

2.5-5.0 cm. X 1-2 cm.
; thick, large leaves, of a pale lemon colour when

dry ; almost glabrous, except for a few trichomae on the lower surface

near the central nervure. Compact inflorescences with 3-5 flowers, very

short peduncles, and 2-3 bracts ; calyx formed of two whorls of small rounded

sepals, more or lefes hairy, and brilliant red in colour. The author thinks

that the variety lasiocalyse is derived by mutation from a type with

glabrous leaves.

Indian and China tea. — According to the author, Assam tea,

discovered in 1835, is more similar to the races from Burma, the vShan

States, and Yunnan, than the large-leaved Manipur and Lushai types. The

author also mentions the two races of tea, one with small and one with large

leaves, discovered by EbERHARDT at Tonkin, on the heights of Tani-Dav,

and, after reviewing all the types described by Watt, he discusses the value

of the species and varieties of Thea sinensis described by Linnaeus and

quoted by Loureir, Salisbury, Von Sieboi,d, Masters, Pierre, and

J. KOCHS.
A collection of such important, though sometimes ill-defined, mate-

ial offers notable difficulties to classification. According to Watt, there

are 2 chief varieties : var. viridis Watt, with large, glabrous leaves and var.
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lasiocalysc Watt (or var. pubescens Pierre) ,
.with hairy leaves, rather rare and

chiefly known in the peninsula of Malacca. All the other forms and varie-

[ ties found in the plantations, then, would be derived by crosses between the

two fundamental types :

i) viridis X lasiocalyse = stricta?

2) viridis X stricta = hohea.

3) viridis (Manipur) x stricta — Ceylon hybrid.

Various fomif of leaves of tea in a "
population ".

But this interpretation is not completely, satisfactory to the author,

v/ho is inclined to believe (see above) that lasiocalyse was procuced by mu-
tation from a form with glabrous leaves. Yet, however complicated and

difficult the problem of a final classification may be, if the characters of

shape and colour are taken as a basis, the existence could not be denied of

a substantial and profound difference between the two extremes of small-

leaved China tea and large-leaved Indian
"
Lushai

"
tea. These two types

can be characterised in the following way :
—
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China tea Indian tea

i) Small shrub. i) Tree wjth spreading crown.

2) Early and numerous flowers. 2) I<ate and scanty flowers.

3) lycaves rarely measure more than 3) I<eaves usually measure more than

9X3 cm. 12 X 4 cm.

4) 8-10 pairs of lateral nervures. 4) 10-14 pairs (up to 22) of lateral

5) Usually more than 30 teeth. nervures.

6) l,eaves generally reddish towards 5) Usually less than 30 teeth.

the tip. 6) lycaves usually green or yellowish-

7) Ivcaves usually smooth. green towards the tip.

7) I,eaves often rough.

Cultivated tea. — There is no doubt that there are two distinct

races of tea — Chinese and Indian. The difficulty begins when it is

attempted to establish the taxonomic position of the intermediate forms,
which are also the commonest. Instead of undertaking this apparently

unending analysis, the author prefers to group all the cultivated types that

furnish
"
tea

"
under one species. This apparently is equally satisfactory

to practical requirements. In fact, the commercial types are far from

belonging to well defined varieties, but they constitute a mixture of forms

that are often very different one from another, (see appended illustra-

tion) and it will eventually be more satisfactory to distinguish by a

statistical method rather than by a botanical classification.

As regards the rules to be applied to the identification of this collective

species, the result of the critical examination of the various systems of

nomenclature taken into consideration may be summarised as follows :
—

i) The generic term Thea should be rejected ; Camellia is the only
correct name.

2) Thea sinensis {L,-) Sims., is out of date, whereas Camellia sinensis

(Iv.) O. K. is in accordance with the international rules
; again the name

given by I/Innaeus (1753) does not include Assam tea.

3) Camellia Thea (Link) Brandis., should be excluded ; the Indian

and Chinese types have already been united under a single species
— C.

theifera (Griffith) Dyer.

4) C. theifera should be used in preference to C. sinensis.

The author, therefore, proposes to unite all the cultivated forms of

tea under the collective species Camellia theifera (Grifiith) Dyer.

414 - Improvement of Coffee in India, by Selection and Crossing.
— anstead, r. d.,

in The Agricultural Journal of India, Vol. XIV, Pt. IV, pp. 639-644. Calcutta, July,

1919.

Since the possibility was shown by Cameron, in 1899, of considerably

improving coffee by selection and hybridisation, much work has been done

with the object of forming a new t5Ape of ordinary Co'ffea arahica, that

would be more productive and disease-resistant.
'

Good results were obtained in various localities, particularly in South

Mysore by Crawford, in Chundrapore by Hamilton, and in vSouth Coorg

by Jackson ; they succeeded in producing several excellent and completely
stable hybrids, whose seeds will shortly be put on the market. The author
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points out the need for establishing a special station for the selection of

coffee, provided with a special expert staff.

So far, however, this work has not had the slightest influence on the

'methods of cultivation in use on the plantations. The way the seed desti-

ned for the nurseries is gathered, without any attempt at selection, cannot

but harm the varieties and lead to their degeneration, as has already
been found in several localities in India.

The first principle of selection should be to choose the best tree on the

estate, which should be characterised by uniform growth, an abundant

and good-quality product, even under unfavourable weather conditions,

and by immunity to disease and a high degree of resistance to insect attack.

The best plants chosen in tliis way should be completely covered by a

net at flowering time, to avoid chance fertilisation by strange pollen, the

net being held down by earth and strengthened by a border of strong cloth.

This isolation ensures self-fertilisation, but decreases the percentage, of

seeds set; this difficulty might be avoided bj^ allowing insects such as

bees to swarm under net. In any case, the quantity of seed obtained

is sufficient for the establishment of nurseries and the method has the

advantage of produ-cing plants that completel}'' resemble the parent tree.

As soon as setting has taken place, the net can be removed, and the

fruits are removed when completely ripe. The seeds are rigorously

selected, and the best ones sown in niirseries ; the young plants that result

are carefully examined, any weakly or badly developed plants being rejected
before transplanting takes place. WHien these selected plants begin to

produce, 3 or 4 of the best are chosen and isolated in the manner described

above.

Thus, in 10 or 20 years, simply by selection, vastly improved types can

be obtained that are much superior to the original variety. Besides this

improvement, on account of the lack of genetic uniformity in the original

varieties, which are more like mixtures or populations, stable varieties can

be obtained, or rather isolated, that show distinct differences.

As regards crossing, Jackson obtained a hybrid of arahica at Dubarri.

This was a true hybrid of very vigorous growth, which is disease-resistant

and comes into bearirig early (in the second year). In September, 1918,
the first plantation (about 23 acres) of this hybrid was made at Malamby ;

by the end of the first year, the plants were already from 3 to 6 feet in height.
The great uniformity, vigorous growth, productivity, and resistance to dis-

ease of this hybrid make it a remarkable type, that will certainly be justly

esteemed on the market.

I415
- Influence of Foreign Pollen on the Shape of the Fruit of the Mother Plant in

Certain Crosses between Vanilia planifolia and " Vanillon".— Mac Cleli-and, c.

B., in the Journal of Agricultural Research, Vol. XVI, No. 9, pp. 245-251 -[- Plates 31-35.

Washington, March, 191 9.

For some time, experiments have been undertaken at the Mayaguez
I Agricultural vStation with the object of developing the cultivation of vanilla

]on a large scale at Porto Rico.

[414-415]
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Careful studies of pollination, fertilisation, growth, and the characters

of the fruit have been, and are still being, made. Two types of vanilla are

of economic importance to the island :
—

1) Vanilla plantfolia with thin, elongated pod of excellent quality,

and 2)
"
Vanillon ", thicker shorter pod of very inferior quality, but

which, even when quite ripe, can remain attached to the plant without

opening, which is of considerable advantage.

The results are given of a series of reciprocal crosses between V. plani-

folia and "Vanillon", especiallj'- as regards the immediate influence of-

foreign pollen on the shape of the fruit of the mother plant, an influence

that can be studied and determined.

The t5rpical self-fertilised fruits of V. planifolia are elongated capsules

that narrow gradual^ towards the peduncle, and retain their thickness

almost to the tip, which makes them club-shaped.

The name "
Vanillon

"
includes all the varieties or species of vanilla

that do not belong to V. lanifolia and which are generally characterised

by large yellow flowers, whereas V. planifolia has greenish-coloured flowers

which are not very obvious. Vanillon fruits have a uniform diameter all

along their length, save at the ends, where the sudden blunting gives them
their truncated, squat appearance.

If the pollen of V. planifolia is placed on the stigma of Vanillon and

vice versa, the fruits obtained are modified, showing the influence of foreign

pollen. So as to find the biometric characters of the shape of the fruits,

the author measures them in two places :
—

i) at a distance of 2.5 cm. from

the tip ; 2) at a distance of 3.7 or 2.5 cm. from the base or the insertion of

the peduncle.

In the pollination experiments, the author used V. planifolia and many
varieties of Vanillon, Viz., V 13 from Guadeloupe ;

V 34, V 43 and V 52

from Panama ; V 62 from Mexico.

I. —- Vanilla planifolia $ X F. planifolia (^
: the circumference of the

fruit at I inch, from the base is less than the circumference at i ^/a inches

from the tip ;
in other words, fruits that are thin at the point of insertiou

become club-shaped at the tip ; the following averages are based on 23 de-

terminations :
—

i) lycngth of fruits : from, 6 Va to 9 ^/^ inches.

2) Average circumference at i ^/g inches from, the base : 1.3 inches.

3) Average circumference at i inch, from the tip : 1.66 inches.

II. — V. planifolia 9 X Vanillon (5 : the data for 7 out of the 20

measurements carried out are given in the following table: —•

(see pag. 449)

The circumference of the fruit, at i ^/a in., from the base, is greater than

that at I in. from the tip by 25.1 %. The averages from 20 measurements
are :

—
i) Length of fruits : from 6 ^/g ins., to 9 ^/^ inches, t.

2) Average circumference of fruit at i^/g ins., from base: 1.7 inches.

3) Average circumference at i in. from tip : 1.38 inches.
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Variety supplying pollen I,ength of fruits

inches

Circumference
of fruit at

;. froi

end

inches

Circumference
of fruit at i in.

from tip

inches

V52
V34
V52
V62

y34
V52
IV52

Averages for 20 variaies

6 1/2

6%
7

7V2

8V2
9

156
1.6

1-5

1.8

1.87
1.6

1.8

1.7

I.I .5*

1-25
I.I

1.3

1-3

1-5

1.6

1.38

III. — Vanillon $ X Vanillon (^ . At 2.5cm. from, the two ends,

jthe fruits have practically the same circumference. The data from 54

I
measurements are :

—
i) lycngth of fruits : from 3 to 7 ^/^ ins.

2) Average circumference a,t i in. from base : 2.46 ins.

3) Average circumference at i in. from tip : 2.45 ins.

IV. —• Vanillon o x Vanilla planifolia (^ : the circumference at the

tip is 28.2 % greater than that at the base ;
hence the club shape. The

'averages from 23 measurements were :—

i) Length of fruits : from 2 ^/4 to 5 ^/g ins.

2) Average circumference at i in. from base : 2.05 ins.

3) Average circumference at i in. from, tip : 2.6 ins.

It is evident that foreign pollen modifies the shape of the fruits on the mo-

ther plant.

The structure of the flowers of these two types of vanilla offers a plau-

sible explanation for these facts. At flowering time, the ovaries are practi-

cally the same length in both types, whereas the style of Vanillon is much

longer (from 60-70 %) than that of V. planifolia.
'

When the pollen of the

latter is placed on the stigma of Vanillon, it can hardly force its pollen tube

to the base of the ovary ;
in any case, the number of ovules fertilised would

be greater towards the tip than at the base of the ovary, hence the club

shape of the fruit.

The pollen tubes of Vanillon, when placed on the stigma of V. planifo-

lia, have a shorter distance to traverse to reach the ovary than they would

ordinarily have in their own flowers, in which the style is longer. A large

part of the ovules (placed at the summit of the ovary )
of V. planifolia

[-would not be fertilised by the Vanillon pollen, whose germination tubes reach

the bottom in attempting to reach a point corresponding to the normal dis-

tance between the stigma and ovary of Vanillon. There resiilts more abund-

ant fertilisation at the base of the ovary and consequently, the number of

seeds diminishes progressively towards the summit, for which reason the

fruit gets gradually thinner towards the tip, which is partly empty,

[415]
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416 - Experiments on Wheat Growing in Tonkin. — mieville, r., in the Bulletin agri-

cols de rin^titut Scientifique de Salmon, Year I, No. 12, pp. 364-369. Saigon, December,

1919.

For some years, wheat growing has been attempted in various parts
of Indo-China, especially in Tonkin. The experiments have been carried

out on the delta and on plateaux of varying height, but, up till recently, the

results have not been very encouraging.
At Trau-Ninh (Tonkin), in 1904, 1905 and 1906, the Agricultural Sta-

tion situated near Xieng-khouang, at an altitude of about 4000 ft., carried

out experiments in growing cereals (wheat, rye, oats, barley), but without

satisfactory results. In the first series of experiments, carried out in the

rainy season, the following varieties of wheat were grown :
— Hard Medeah

Spring Saumur, Bordeaux, and Bearded Herisson. Sown at the end of

April (1904 and 1906), or on July lo. (1905), these wheats produced no

seed. This failure is due to the special conditions of the climate.

The fairly frequent rains at Trau-ninh did not cause any rotting of the

stool of the wheat, but, on the contrary, aided tillering, though at earing
time the stems were weak and scanty. Flowering is fatally deficient, as

the pollen is washed away by the rain, so that fertilisation is not brought
about. This is why the first experiments should have been directed to

finding the best times for sowing. On account of these negative results,

the experiments were suspended for a long time.

The author took up the work again in the autumn of 1917, with the fol-

lowing varieties : Early Richelle, RedTouzelle de Provence (French wheats),

Caobang (Tonkin) and Red Yunnan (China).
The Caobang wheat was sown on November 21-24, ^9^7 '>

the seed had
a poor appearance and a very slight weight. The plants came up on Novem-
ber 27-30, earing took place on February 25, flowering on March 10, and the

harvest on May i. The straw, which was fully grown, was 1.2 metres high
and the crop was -90 kg., or 22.5 times the weight of seed used (4 kg.). As

may easily be understood, Caobang wheat is far from being genetically

pure, but it can be considered as a mixture of different forms. Thus, as

regards the characters of the ears, one-third was bearded and two-thirds

were not. Tillering was normal and the straw, although weak did not

lodge.

The quality of the seed obtained was much better than that of the grain

sown, the weight of 100 grains of the former being almost four times that of

100 grains of the latter.

The European wheats did not give such good results as the Caobang
wheats, but the experiments did not exclude the possibility of finding,

among the very early European wheats, a few^ types that might do well

under the particular climatic conditions of Tonkin.

The author considers that Yunnan wheat is the origin of Caobang wheat,

carried to Tonkin by caravans coming from the adjacent Chinese province.
Beside the improvements that could be obtained by selection, the chief

object in any case should be to adapt the crop to the climate, and from this

point of view, two lessons may be learned from these experiments :
—
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i) Sow in the second week in August, so that the young plants,

profiting by the last rains, can attain a good root development, which in

turn assists tillering.

2) In the choice and period of cultivation, as in the creation of types
of wheat, care should be taken that the flowering period coincides with

a dry spell.

[417
- Green Manures in Old Rice Fields. — novelli n., in iiGiomaie di RisicoUura,

Year IX, No. 10, pp. 155-157. Vercelli, October 31, 191 9.

As a rule, fertilisers produce an increase of yield in rice fields, but the

jcrop
does not always respond completely in old, stable rice fields. Although

Icontinually submerged, rice-field soil thus needs special physical'and mecha-

[nical
conditions for it to make best use of the accumulated chemical ferti-

|Uty.
This explains the good effect of ma^nuring, even with straw manure,

land of green manures. In this case, leguminous green manure with phos-

jphatic fertilisers constitutes the ideal manuring, and the legtiminous plant

jwhich, owing to its adaptability and its early growth, gives the best results,

(is crimson clover.

Numerous practical observations carried out under vaiying conditions

jhave
led the author to believe that physical and mechanical conditions

jof
the soil may be much improved by the use of crimson clover as a green

Imanure. In fact, crimson clover, with its rather rigid, strawy, almost
siUceous stems, decomposes much more slowly than the other green manures
Iwhen dug in, and, consequently, its physico-mechanical action on the soil

lis much more lasting. Again, there is good reason to believe that straw not

lonly leads to a much greater aeration of the soil, but also prolongs it when

[the soil is submerged.

[418
- Cultural Experiments with Phaseolus acutifoHus var. laiifolius in

California. See No. 385 of this Review.

[419
- Manurial Experiments with Lucerne in the United States. — See No. 397 of forage crops
this Review.

I420
- Potato-Growing Experiments in England. — i. Chittenden, f. j., Effect of
" Place" on Yield of Crops in the Journal of the Royal Horticultural Society, Vol. XEIV
pp. 72-74 + 2 PI. London, May 1919. — II. Potato Experiments at Wisley, 1917,

Ibid, Vol. XEin, Pt. I, pp. 114-129. May, 1918.
—^ III. W11.SON, J. and Chittenden,

F. J., Some Further Experiments with Potatoes, Ibid., Vol.XElV, pp. 83-88. May, 1919.

I. — Effect of
"
place

" on unit yield. — The observations

[made by the author on some experimental plots at Wisley, England, in

le garden of the Royal Horticultural Society, show that the place occupied
Py a plant is an important factor in the yield of potatoes and should be
Itaken into consideration when the comparative yields from different plots
fare calculated.

"
Up to Date

"
potatoes were planted in 8 pairs of plots, forming

1

2 parallel series of 4 pairs, each plot having 3 equidistant lines and contain-

jing
18 equidistant plants. The pairs of plots were so arranged that each

external line was 4015 feet away from the external line of the adjacent pair.
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The two series of plots were sufficiently separated from one another so that

the plants at the ends of the internal lines were freely exposed to the sun

on one side, while the plants at the ends of the external Unes were freely

exposed on both sides.

Taking the total production of the internal Unes as lOO, the average
results for the 3 lines on all the plots were 100 : 72 : 72. The yield from the

plants on the ends of all the Hues compared with the average yield of the

other plants of the same line was as 100 : 82. The average yield from the

corner plants was as 100 : 66 compared with that of the other plants at the

end of the hne, as 100 : 79 compared with the other plants of the outside

Hnes, and as 100 : 57 compared with the plants inside the plots.

The conclusion is that the best place is at the outside corners, followed

by the outside Unes, then the ends of the inside Unes, whilst the worst

place of all is on the inside Unes.

II. — Experiments with potatoes at Wisley iisr 1917.
—

Descrip-
tions are given of large-scale trials with varieties resistant to wart di-

sease [ChrysophlycHs endohioiica) ; observations on : a) the effect of cutting
seed tubers ; b) the effect of covering the cut surface with various subtan-

ces ; c) the comparison between the seed tubers whether green or not, with

a varjdng number of sprouts already developed and seed brought straight
from the store ; d) the effect of planting tubers at different distances and
on different dates.

The Aberdeen and Great Scot varieties showed a marked resistance to

wart disease.

SpUtting the tubers gave a smaU yield per plant but a much greater

5deld for a given weight of seed, so that this practice is suitable if Uttle

seed is available for planting, or if its price is very high.

Among the substances used to cover the wound made by spUtting the

seed, so as to avoid loss by evaporation as far as possible, gypsum gave the

best results.

The practice consisting in sprouting the tubers before planting gave
an increase of crop amounting to 2 tons per acre, as an average of aU the

varieties tested.

Sprouting in the light was better than in the dark. Two eyes should

be left on each tuber. Tubers weighing from 2 to 3 ounces gave much

bigger yields than tubers weighing an ounce.

As regards the distance between the driUs, the greatest yield per unit

of area was obtained with the closest planting.
The best results were obtained with tubers planted close together at

the end of April.
*

III. — New experiments on potatoes. — The authors carried out

experiments at Wisley, in 1918, on the effect of the distance, between

the plants and the use of seed of various origins on the yield in tubers.

The distances used were 18, 24, 30 and 36 inches between the rows and 9,

12, 15 and 18 inches in the drills. It was foimd that, with the Arran Chief

variety, the best spacing was 24 to 30 inches between the rows and 15

inches between the plants.
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In the experiments comparing local seed with seed from Scotland o

Ireland, it was found that the former gave the best results. Although
all the factors of maximum productivity for potatoes are by no means known,

yet it is certain that one of the most important factors is the origin of

'^ M the seed.

421
- Cultivation of Sisal in'Mysore, British India (i).

— Chatterton, a., in the My- fibre crops

sore Economic Journal, Vol. 5, No. 4, reproduced in the Tropical Agriculturalist, Journal

of the Ceylon Agricultural Society, Vol. lylll. No. 6, pp. 380-385. Peradeniya, Cey-

lon, December, 191 9.

The author observes that various species of Agave grow quite luxuriant-
'

ly in the State of Mysore. From their leaves are extracted aloes fibres,

used for making rope and string, but the industry is a domestic one sup-

plying local needs only. The extraction of the fibre is difficult, as the lea-

: ves contain a corrosive juice and the operation is painful. There are ma-

l'^ chines that extract the fibre, but they are costly and require considerable

power to work them, so that they are out of the reach of most cultivators.

In addition, it is unfortunate that the species of Agave so far introduced

into Mysore, where they grow so well give a poor yield of fibre of low-

commercial value.

^1 Attention is directed to the importance of sisal {Agave rigida vai. si-

salana), which is grown over vast areas in Yucutan, Florida, the late Ger-

man East Africa, etc., and to a certain degree, in various parts of India.

This species gives a good yield of a fibre much in request for rope making.
Sisal was introduced into Mysore by Mr. Ricketts, in 1892, since when

'fl it has been cultivated over a large area at I^al-Baghe, in Bangalore, from

whence large numbers of young plants have been sent to different parts
of India. In Mysore, no practical results of importance have resulted from

the introduction of this fibre, but a small plantation of it was sucess-

Jully cultivated sometime ago.
In 1914, the author drew attention to the possibilities of Mysore as

regards sisal, but his advice was disregarded. Since then, he has paid
more attention to sisal growing, with the result that he is more than ever

iconvinced that Mysore has very great possibilities in this connection.

Sisal should only be grown on stony or gravelly soil unsuitable for

any other crop. In addition, rich soils lead to an excessive development
of the fleshy, succulent parts of the leaves to the detriment of the quahty
of the fibre. The best fibre is obtained from gravelly hmestone soils of

medium quality. Fertilisers are not required, and once the plant has taken

root, no further attention is needed and the cost of cultivation is negHgi-
ble. The extraction of the fibre by hand is difficult, but it is easy if special

'' machines are used.

H '^^^ author, in deahng with the conditions under which sisal grows,
states that the chief reasons why the cultivation of this plant has not de-

veloped in Mysore are as follows :

j (i) Compare the work of Messrs. Chevalier and Vernet, on A'^ave Cantala in Indo-

Chiua, in R., February, 1920, No. 203. [Ed.)
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i) Six years are required between planting and harvest.

2) The extraction of the fibre by hand is impossible from the com-!

mercial point of view.

3) Mechanical extraction implies working on a large scale and, con-,

sequently, necessitates a large capital in machinery and plant.

4) There is no local market for the fibre, and any export order would

require large amoimts of this material.

But similar objections hampered the development of tea and coffee

growing, and the establishment of the tea industry in India Was largely due
to Government efforts. The tea and coffee industry were, and still are

controlled by European colonists, although, there is a marked tendency
towards the development of the native plantations in Assam as regards

tea, and South India as regards coffee. It is to be hoped that sisal growing
will, as far as is possible, be developed by the native cultivators, while

ensuring them a fair share of the resulting profit.

The Mysore Durbar derives a large revenue from mineral resources anc

the sale of electric power used in the gold-mining regions. But, sooner 01

later, this source of revenue will vanish with the exhaustion of the golc

mines, and it would be wise immediately to create new sources of revenue

Electric power would be available for new industries, such as that o:

sisal, that might be established in the country.
The Government and the pubHc authorities of Mysore should pay at

tention to these suggestions and start sisal growing in the State on thei:

own initiative, by such procedures as concessions of land for a seven-yea

period, facihties for payment, provision of plants, estabhshment of nurse

ries, etc. In conclusion, the author studies the question from the eco

nomic point of view.

422 - Bombax buonopozenze var. Vuilletii, a Variety of Kapok New
Science. — Pellegrin, in the Bulletin du Museum national d'Histoire naturelle. No.

p. 379. Paris 1919.

The author announces a new variety of kapok from the Sudan, the frui'

of an hour-glass shape, having been sent him in July, 1914, by M. VuiLLE
Director of Agriculture of Upper Senegal-Xiger. Of the two parts of th

capsule, the lower one is spherical and the upper one tapering at the bas(

which fits in the calycinal cupule ;
if the strangulation is too great, the tei

minal part of the fruit sometimes aborts, but it usuaUy develops to the sam
extent as the lower part, and produces normal seeds. The author has g
ven this variety the name of Bombax buonopozense P. Beauv. var. Vuilleti

423 - Studies on the Oil Palm Kernels and Palm Oil in West Africa (i).
— i. houar

Etude sur I'exploitation industrielle du palmier k huile, in the Bulletin des Matiir

Grasses de I'Institut Colonial de Marseille, 191 9, No. 5, pp. 173-202. Paris, 191 9.
— I

Baili-aud, E. and Stieltzes, A., Les amandes et I'huile de pakne, preparation, coe

merce, Industrie. — The Enquiry of the English Oil Seeds Committee, published by
Institut Colonial de Marseille, XXlV -|- pp. 346 -f- Figs. Marseilles, 1920.

I. — A) On THE POSSIBLE OUTPUT OF PALM OIL AND KERNELS FRO

Dahomey. — Economic importance of the oil palm.
— The oil pali

(i) See R., July-September, No. 888. {Ed.)
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[Elaeis guineensis) is one of the chief sources of wealth in Dahomey ; in fact,

"^""Ithe customs statistics of the colony show that palm oil and kernels cons-

titute about nine-tenths of the total exports, the value, in 1912, amounting
to" 19 759 739 francs out of a total of 2X 318 505 frs., and, in 1918,

25^879717 frs. out of a total of 28723143 frs.

No matter what future importance may be assumed by the exploitation of
"
karite

"

the cultivation of kola, cacao and cotton, the improvement in the utilisation of the oil palm

will leave it supreme in the economic value of the colony.
ydiii

il an
Distribution of the oil palm.

— The oil palm grows wild throughout

I^ower Dahomey, probably having escaped from the ancient forest, though,

gaii
in many cases it has probably been planted by human agencies.

^^^1 Dense stands occur in the zone between the shore and the seventh degree of north lati-

^Mi jlude. A fairly clear demarcation is found in the marshy part of the L,ama, which separates

jthe area of the really wild palms from that apparently planted by man. To the north

sani of the seventh degree, the stands become more open and less extensive, save in certain regions

in the circles of Abomey, Zagnanado and HoUidje. After 7.3°, there are only occasion

iclmnps in damp spots and the palms are weakly, with elongated stipes and scanty foliage,

while fructification is very scanty and irregular ;
in this area, it will be replaced by karite

which is better adapted to the continental climate.

The presence of dense stands in I<ower Dahomey corresponds fairly accurately with the

geological distribution of the different soils. The most suitable soils are those derived from

the river bars and damp alluvia, on account of their power to retain moisture.

The most important oil-palm zone, therefore, includes most of the land

between the sea and a parallel Une passing above Zagnanado.

[> importance of the stands. — The dense stands are not far from the coast

and they have the advantage of having the railways, rivers, lakes and la-

goons at hand for communicating with the large buying centres or ports.

These are the only stands of commercial and industrial interest, the small

^'''- stands in the north being of no importance. These stands can be divided

into two groups :

i) Lower Dahomey, an area 120 km. long and 60 km. wide, say

•'Jl
7200 sq. km., from which 2 500 sq. km. of marshes, lakes, lagoons, sa-

vannah, brush, etc. should be deducted. This region represents an area

of 4 700 sq. km. of stands of average or high density.

2) The dense stands in the circles of Abomey, Zagnanado, and HoUi-

Ketou, representing some i 600 sq. km.

In round figures, the total area of the palm groves of industrial im-

portance amoimts to some 6 000 sq. km.

Density per hectare. — Excluding old and unproductive trees, it may be

j,
said that, if the average total density of Dahomey is 100 trees per hectare,

^ COB 'the industrial density, including those Elaeis that produce normally, is

ibytt not more than 50 trees per acre. This represents a safe minimum which

is accepted so as to remain within the hmits of an accurate evaluation.

,, Total industrial population of trees. — The total number of palms,
P whose crop could be gathered when the wild groves are generally

organised, taking into account the above considerations and reckoning

[4831
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on a practical density of 5 000 per sq. km., amounts to 6 000 X 6 ooo»

or 30 million trees.

Average yield of an oil palm.
— In a normal grove that is looked after

to a certain extent, it can be said that each palm yields about 70 kg. of

clusters a year. With the De-Yaya variety, which is practically the sole va-

riety in the groves, the fruits constitute 53 % of the cluster, but, in cer-

tain fleshy forms yield as much as 66 %. Allowing for fruits that are mal-

formed owing to compression in the centre of the cluster, there is an ave-

rage proportion of 50 % of fruit in comparison with a total weight of fresh

clusters. Therefore, an Elaeis gives an annual yield of 35 kg. of utilisahU

fruits.

Composition of the fruit.
—

According to >Savariau, the composition
of the fresh fruit is as follows :

Variety Pericarp Shell Kernel

D6 . . . .

Kissede . .

« Degbakouii
Votchi . .

Fade .

42.5 %
49.1

66.5

79.5

35-9

45.0%
52.6

17.2

7-9

44-3

12.5 %
18.3

16.3
12.6

19.8

The palm-oil content of the pericarp, compared with the/cesA fruit,

is given below:

Variety
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However, the natives prefer to use the fruits of the Votchi and Degbakoim varieties for

the preparation ot the oil they use as food.

The industrial oil, then is, practically entirely furnished by the De-

Yaya variety, which gives an average yield of 22 kg. of oil per quintal

of fresh fruit.

The same does not hold good for the kernels of the different varieties,

since only the pericarp of the Votchi and Begbakoun varieties is reserved

for the production of edible oil, but it may be reckoned, taking into account

the constitution of the palm groves, that each quintal of fresh fruit yields

22 kg. of kernels.

Products obtained using native methods. — The native method con-

sists in pressing the fruit in the presence of water with the hands or feet.

The average yield of oil from the fresh fruit is 10 %, whereas the theo-

retical oil-content of the pericarp of De-Yaya is 22 % of the fresh fruit

(see above).

Theoretical yield of Dahomey in palm kernels. — As it has been cal-

culated that there are 30 miUion palms that could be exploited in the fu-

ture, and as each yields 35 kg. of utilisable fruit each year, and allowing
for variations, parasitic attack, etc., an industrial yield of only 22 kg. per
tree can be counted on, or an annual production of 600 million kg. of palm
kernels.

As it has been assumed that 100 kg. of fresh fruit yields 22 kg. of oil

and 13 kg. of kernels, the total theretical capacity of Dahomey would be

132 000 metric tons of oils and 78 000 m. tons of kernels. But as the ker-

nels are less susceptible to factors that decrease the yield of pulp, the pro-
duction of kernels may be said to be over 78 000 m. tons or, according to

the author, 100 000 tons.

Possible theoretical exports.
— The quantities of 132 000 m. tons of

palm oil and 100 000 m. tons of kernels would not be available in their

entirety for exports. Assuming that sufficient factories were estabhshed

to extract all the fruit and that, in consequence, the oil is extracted with

the minimum loss there would still be a wastage of some 3 %, representing
the fat that would inevitable remain in the cakes, or some 18 ooo tons.

The local consumption for food, lighting and soap making absorbs about

15 000 tons a year. A deduction of 18 000 + 15 000 m. tons = 33 000

tons should therefore be made. As the kernels are not much utilised lo-

cally for the preparation of palm oil, the deduction to be m?de in this

respect is insignificant.

Theoretically, therefore, the total quantity available for export
would be 100 oco m. tons of oil and 100 000 tons of kernels.

Actual exportation.
— On an average, the annual export is 12 000 m.

tons of palm oil and 30 000 m. tons of palm kernels. The native con

sumption is about 15 000 m. tons of palm oil, so that the annual production
is some 27 000 m. tons of palm oil.

The native by no means gathers the harvest from aU. the palms in a

state of production, and he is usually content with exploiting the most

[423]



458 FIBRE PLANTS — OIL YIELDING PLANTS

easily accessible groves and the most productive trees, as long as he makes
his usual profit.

* *

It will be seen that the utihsation of the stands of Dahomey is very
small compared with the total theoretical capacity, the reason for this

being : i) the faulty harvesting of the groves ; 2) the considerable losses of

oil due to the exclusive use of the native method of extraction.

This state of affairs can be improved bj^ cultivating the palm groves in

a rational manner and,, by founding extraction works, gradually approaching
the theoretical capacity as soon as the agricultural population becomes

sufitcientl}^ dense so as to be obUged to make use of all the available re-

sources. This will take a long time and will call for slow progress. For

the moment, there is no possible chance of the exports even overtaking or

surpassing one half of the values ascertained previously.
The author discusses the methods of improving the cultivation of

the palm and the organisation ot ^he oil works.

*
* *

Cultivation of the oil palm , its disadvantages.
— There as two cases :

1) In the neighbourhood of Porto Xovo, in the regions of Aboniey
and Zagnanado and in the immediate vicinity of most of the important
centres, the palm groves are entirely cleared and the cultivation of food

plants in the groves has led to the total disappearance of the high brush and
is progressively destroying the low brush.

As the palms are freed, they benefit from the maximum of sunlight and the cultivation

off the soil around the stools. They are visited each year, the dry leaves are cut of and the

clusters are disengaged during their growth, so that the palms can give a maximum yield

as they are little affected by the exhaustion of the soil due to crops that only grow in the

top layer.

However, there is a serious defect in certain stands, as the groves contain many aged

palms whose production keeps on decreasing until the tree dies. The young plants which

usually spring up naturally, are often too few in ntunber to k.iep the density constant, and,

in addition, they often grow in such a way that gaps are produced when the old plants die

But, it may be said that palm growing in these regions is nearly

perfect ;
all that is required is to maintain the stand and pay attention to

manuring the soil in order to get the maximum yield from both food crops
and palms.

2) In other cases, the oil palm is mixed with brush of varying thick-

ness and height according to the speed with which the crops follow in the

rotation. It then receives no special attention. At present, about half

of all the palm groves receives either no cultural attention or is cultivated

in a very rudimentary way.

Improvements in cultivation : increased stands. — The stands should

be extended by increasing the density of open groups and by planting new

groves on soil cleared for cultivation. More labour is necessary and factor-

[423]
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ies should be provided that would liberate more labour. The cultivation

itself should be improved and greater attention paid to it.
'

Rapid crop rotation. — The crop rotation is too slow, plots cultivated

litor 2 or 3 consecutive years on a forest clearing being abandoned to the

Jbrush for as much as 10 or 15 years. With a more rapid rotation, the na-

tive wotdd plant his annual crops on the palm lands and would gradually
cterminate the brush (as at Porto !Novo and Abomej^). One of the best

lethods is to encourage the spread of cacao and coffee growing in suffi-

iently open palm groves (i).

Selection and multiplication of the best varieties. — Nothing has yet
)een done in this connection. Certain forms of the De-Yaya variety

j^hould be studied and the Agricultural Department should install nurseries.

Harvest of the oil palm,
— To do this, the native has to climb the palm

3n several occasions.

It is a long, difficult and often dangerous operation that may have to be repeated for

ints with many fruits, if the clusters ate gathered when just ripe. The older and, con-

l^equently, the taller the pahn, the greater the laboiir of gathering the crop, although the produc-

ion is smaller than that of trees of medium age and a shorter stipe.

The niunber of climbers has a tendency to decrease and it is probable that the extension

|>f the groves will be hindered or even arrested by the lack of men to gather the harvest if

lie present method is continued.

Elaeis gives its maximum yield at 15 to 35 years, i. e., during a pe-
iod when its stipe is relatively short and when the crop can be gathered
ith the aid of a ladder. After that age, the yield slowly decreases and be-

comes very small with very high trees. The constitution of the grove,

len, should be radically changed. The young trees should be harvested

ith the aid of a ladder— an easy process. The climbers would only har-

je&t those high palms that are still very productive. The very high and
aid palm trees should be destroyed as soon as the ascent becomes too

Idifficult.

Groves org'anised in this way would contain two-thirds of Elaeis of

the first category and one-third oi the second, and the cultivator should

try to keep this proportion constant.

This method, while rendering harvesting more easy, more rapid, and less troublesome—
. man with a light ladder can visit many more trees than a climber in the same time— would

ajjove all result in regularising the crop and would allow the bunches to be gathered when

ly ripe. The accomplishment of this is obviously far off, but it can really only be applied

wholly, to new plantations, and progressively to certain natural groves when these have been

atirely cleared of brush and judiciously completed.

B) Industrialisation of the crop.

The most urgent and successful remedy is to industriaUse the crop,
?Mch would be shown by a rapid growth in the increase of the present

Iproduction.

(i) This touches on the interesting question of intercalary crops in other types of plan-

Itation, particularly rubber (see R., Feb. 191 9, No. 205, VI) and the coconut palm (2f.

|Pebr. 1 91 9, No. 201. II). {Ed.)
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A first attempt at the installation of a factory has been made at Cotonou, in Dahomey.
It failed, although use was made of a new process in which the whole fruit or pulp is pressed

in the dry state, and which, with suitable presses and proper management, should give the

best yield as it is much superior to the wet extraction process which requires more plant

longer and more frequent extractions and leads to increased loss.

The serious defect of the Cotonou factory was its distance from the producing centres,'

which made supplies uncertain and difficult to obtatti on accoxmt of its remoteness and the

difficulties of buying from a population that was not prepared. The experience obtained

will be valuable in view of other attempts, although the
" Foumier "

type of press used was

not satisfactory as regards the method of closing. All that is required is to benefit from the

lesson of this first attempt, which did not survive its director, imfortunatel5% as he had

shown that the process used was of interest and that its future was purely a question of ma-

chinery ; its adoption in most of the factories in the adjacent colonies is the best proof if its

value and it will probably be used in all the works established in the futiu-e.

The type of factory rt^quircd.
— At present, it is not easy to advocate

the adoption of any particular type of factory, using observations made on

the actual plants, as they are for the most part, of an experimental nature.

However, j^ome idea maj^be obtained by comparing data furnished by dif-

ferent factories, provided that various factors not of an industrial nature,
such as the density of the groves, the kind of ownership of the groves,
abundance of labour, facihties of water supply, the commercial customs of

the native population, be taken into account.

As the author paid an official visit to various factories on the Ivory
Coast and in Togoland, he was able to collect a series of technical and

commercial documents to serve as a basis for the determination of the type
of factory to adopt. The oil works at Abidjan, Ana, and Imperia (Ivory

Coast) and Batonou and Agu (Togo) are discussed.

Machinery.
— As regards the machinerj^ the method and plant that

should be adopted are given below :

i) Sterilisation and cooking of the fruit in double-bottomed, steamheated autoclaves,

the true steriliser only being used when supplies are abundant.

2) Pressing the fruit in an hydraulic press, using a machine like that at Batonou which,

for a factory treating 8 to 12 tons, had 4 presses and 3 boilers, the latter having an area 4

times that of the press cylinder.

3) Collection of the oil ; the first quality oil is purified by a heat treatment at 90-ioo<'C.,

and by passing through a filter press.

4) Cooling in a tank and preparation for transi)ort.

5) Depulping the pressed fruit (the
" Foumier "

depulper ; the
" Trevor "

depericarper,

etc., are good but have serious defects ; there are also other types and suitable modifications

will probably be made) ; the pulp is taken to the boilers and presses, and gives an oil of

second quality and higher acidity, which is purified by heat, filtered, cooled and put in barrels

without being mixed with the oil of prime quality.

6) The nuts pass from the depulper and can be sent at once to dry, either in the son

or in a hot-air drier, before passing to the crusher and the bath for separating the kernels.

Cost price, daily income and' expenditure of a plant treating on an ave-

rage 10 tons of fruits a day.
— At pre-war prices, a plant hke that described

would cost, according to the author, 160 000 fr., or 16 000 fr. per ton (ac-

cording to M. Trevor, this price would be 200 000 fr., or 20 000 fr. per ton).

[48SJ
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The price of the ton per day decreases rapidly with increasing size of the

works and it is not more than about 8600 fr. for an oil factory treating

300 m. tons of fruit a day. In spite of this large difference, the large ca-

pacity plant . is not economically possible at present in Dahomey, as it

could not get sufficient supplies ;
it may be possible in the future, but

now it is out of the question.
For a plant treating 10 tons a day, the working expenses for the \\hole

year, calculated on a basis of 240 working days, amount to 485.20 fr. per

working day, with depreciation calculated at 20 %. The da'ly receipts

of such a factory, assuming that the fruit yields 18 and the kernels 13 %
of oil, would be 675 fr. The daily profit, then, would be 190 fr., or 45 600

fr. in a year of 240 days.
The oils would not depend on local commerce, but the manufacturer

would be his own exporter and thus add to his local profit the commer-

cial profit obtained by selUng his produce on the European market, which

[

would realise a much higher profit than that shown above.

Conclusions. — The previous considerations all lead to the conclu-

sion that the smaU-capacity oil factory can exist and make, in spite of

risks that could not be foreseen in this study, a good profit for the owner.

This is not so with large works, as the moment for them has not yet been

reached.

The factoiy will not be able to work normally during the first year,

as there will be the inevitable tentatives until everything works smoothly.
It will suffer from irregular suppHes of fruit, for the native, suspicious by
nature, will hesitate before he decides to bring his products in as they are

gathered ;
at least a year is necessary to educate him and every effort

should be made to obtain the custom of the most powerful chiefs. But

it is rare that an industry in its early stages does not have to overcome the

difficulty of obtaining suppHes of raw materials and the oil works esta-

bHshed in a new country cannot escape this law.

The author regrets the lack of initiative shown by the big commercial

installations in Dahomey, wliich
'

confine themselves to trading. They

ought to install oil factories as well as plantations, of coconuts, coffee,

cacao, tapioca works, etc.

Now is the time for those who five mainly on the exportation of palm

products to repair this error and increase their commercial capacity by

estabhshing oil works which would double their profits. They have no

need to fear competition from large companies that run greater risks for the

sake of quick returns and which might estabhsh themselves in the fertile

soil of Dahomey, as there is room for everyone.
II. — The world war has led to the creation or considerable de-

velopment of various industries, some of which wiU become permanent.

Amongst these, the oil and fat industry in England, which was httle de-

veloped before 1914, has greatly advanced.

When the importance of the question became evident, i. e., in the

middle of 1915, the British Government appointed a committee composed
of large African traders and important colonial ofiicials to examine the
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present situation and the future of the West African trade in edible and

oil-producing nuts and seeds, and to report what measures should be taken
to develop in Great Britain the industries that utilise these products.

The Report, which was presented to ParHament in June, 1916 (i) has

been translated by the Colonial Institute at Marseilles and the transla-

tors (2) have examined the evidence and grouped the conclusions in a logical

order, while eHminating any repetition. An introduction is given show-

ing the chief conclusions reached in the report and the way the future

of the prodiiction, trade and industry of the products of the oil palm should

be considered.

In the second part of their work, the authors have collected all the
information available regarding machines invented for depulping fruit,

extracting palm oil and breaking the kernels. An appendix gives all the

available information as to experiments carried on in the French colo-

nies or in the former German colonies on the mechanical treatment of

the fruit of the oil palm. In conclusion, statistics are appended showing the

world's production and consumption of fats.

On account of the length of the work (400 pages) and the amount of

detail it contains, it is only possible here to give an analytical summary of

the contents.

Introduction (pp. IX-XXIV).— The pre-war palm-kemel industry in England and

Germany.
II. — The present state of the fat industry in England and Germany.
III. — Meastires for improving and developing the exploitation of the oil palm (This

question is treated in detail in the first part of this abstract).

Part I (pp. 1-255). — Critical Summary of the Report of the British Committee on Oilt

producing Seeds and Nuts.

Chapter I. — Situation of the fat industry in England.

Chap. II. — Trade in palm kernels.

Chap. III. — Commercial advantages possessed by the Germans.

Chap. IV. — Maritime transport of palm kernels and oils.

Chap. v. — Advantages and disadvantages of different ports.

Chap. VI. — Establishment of a tax to assist the English palm-kernel industry.

Part II (many figures).
— Machinery for preparing palm kernels and oil.

Hand machines for preparing palm oil ; the Givira, Phillips and improved Philips ma-
chines.

Power machinery for preparing palm oil :
— Hawkins machine (for removing the fruit

from the bunch) — Forumier plant, Agupflanzimg plant, Hawkins process (for pressing the

whole fruit without breaking the nut) — Buchanan and Tyrell depulpers, the C. H. Dyer
and G. Innes-Ward processes, Graig plant, Olier plant, Trevor depulper, process of the Maka

plantation in the Cameroons (for removing the pulp from the nuts before pressing).

Shelling the palm nuts :
—

centrifugal shellers, other shellers, separation of the kernel

and the broken shells.

Appendices. — I. Industrial and native methods for preparing palm oil on the Ivory
Coast and in Gabon, by M. A. Boris (Agriaaltural Inspector of the General Government of

French West Africa).

(i) Report of the Committee on Edible and Oil-producing Nuts and Seeds. June, 191 6 [Cmd
82 47]. London, H. M. Stationery Office.

(2) Bulletin des Matieres Grasses, No. i, 191 9. (Ed.)
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II. The mechanical treatment of oil-palm fruits in Togoland and the Cameroons.

i) Extract from the Report of the Fats Commission of the German Committee for

IColonial Economics.

2) Report of the German Dr. Fickendey.

3) Report of M. E. Annet (Officer in the Army of Occupation in the Cameroon) on the

|Maka factory.

II. Pahn-kemel cake, note by M. A. Stieltjes.

IV. World statistics for fats.

jVldvement of fats. — Imports of fats into France (special trade).
— Exports of animal

ad vegetable fats from the French Colonies in 191 3.
— Exports of oil and oilseeds from Bri-

tish West Africa in 191 3.
— Average value of palm kernels. — Value of palm oil per ton.

I
— Exports of pahn kernels in 1913.

— Exports of palm oil in 1913.
— Exports of palm

Ikemels and palm oUs. — Exports and imports of groimdnuts in 1913.
— Exports, in 1913,

(of rape, copra, cotton, linseed, olive oil, castor oil, sesame.

The following figures relating to palm oil and palm kernels are taken

Ifrom the large mass of world statistics :
—

Exportation (in tons) of

Countries Palm kernels Palm oils

1896 1913 1917 1896 1913 191 7

(Gold Coast

j
Sierra Leone

[Nigeria
. .

[Gambia .

[Giunea. . .

[ivory Coast

IDahomey

[Senegal . .

JGabon . . .

[Togoland-
.

[Cameroon
Belgian Congo

[Angola. . . .

[Portuguese Guinea

13242
21 400
85553

150
2659
I 247

25 151

373
378

9 754
49 201

174 718
545

5 170
6950
26370
I 760
575

10 000

19556
7205
3760
6621

4768
58 020

185 998
532

7 070

17015
3043

8326

35 000

9568
I 305

49 995

200

4 812

5524

165

3500
2500
83090

164
6 014
7971

118

5000
4 612

1974
Q20

816
2 280

74619

265

II 865

I 501

5 394

[424
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Exploitation of the Oil Palm on the Ivory Coast and in Indo-China (i).

— Bui,

letin agricole de I'lnstitut Scientifique de Saigon, Year I, No. 12, p. 381. Saigon. December-

1919.

M. Teissonnier, Head of the Agricultural Service of the Ivory Coast,

Ipubhshed, in the Annates de I'lnstitut Colonial de Bordeaux in March, 1919,

j

a study on Elaeis guineensis and as this was of interest regarding the cul-

tivation of this palm in Indo-China, M. Vernet has summarised the chief

I
points of importance for the latter colony.

The oil palm is very sensitive to cultivation ;
M. HallET, obtained

J2.3 kg. of fruits per tree (6 years old). Owing to this, a capital of 8 mil-

lion francs has been devoted to the exploitation of this plant, which is a

{crop new to Sumatra.

(i) See R., Feb. 1919, No. 200.
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The exports from Guinea, the Ivory Coast and Dahomey have ranged
from 20 640 t. in 1910 to 18 399 tons in 1917 for palm oil and from 44 785

'

44 785 t. in 1910 to 30 216 tons in 1917 for palm kernels (i).

In a natural grove, there are palms in all stages of development. Old.

Elaeis hardly produces at all, and when they are about 40 ft. high, the har-

vest is lengthy and difficult. If a climber can gather 15-20 bunches a day
on Hght trees, he can easily gather 8 or 10 times more when the height does

not exceed 40 feet.

The first aim in the management of old palm groves shoidd be to eU-

minate the old trees and to replace them gradually by young trees just

b)ecoming or about to become productive.
The author is of the opiaion that these considerations can be apphed

directly to the Indo-Chinese palm groves. It would be easy to arrange to

replace the Elaeh regularly in the plantation as they become too old by

estabhshing graded series under cultivation, which would in addition

ensure the regularity of the production.
It would be useful to determine the economic limit of the productiv-

ity of Elaeis in Indo-China and the author points out that, at Suoi-giao,

trees nearly 20 years old and on which the bunches are at a height of about

30 ft., have a decreasing yield, while it is difficult to gather their fruit.

But the palms in question are in the middle of a Hevea plantation and,

possibly, under other conditions they w^ould have kept up their yield for a

longer time.

The author suggests that a method that would give good results as

regards this subject as well as selection, would be to start the first replace-

ment stand between the lines at an age of 8 to 10 years, using plants
|

obtained from parents giving the best yields.

In order to avoid cross-fertilisation, it would be possible, as indicated

by M. Teissonnier, to prepare seed-bedrers at the right moment and fer-

tilise them artificially. It is recommended that the plants obtained

from different producers should be planted separately so as to begin pure
line selection as soon as possible.

425 - Contribution to the Study of the "Guayacan
"

Caesalp/na melano-

carpa. — Perez B., in the Universidad de Tucumdn, Informed del Departamento de

Investigaciones industriales, No. 6, pp. 17-244-2 Figs. Buenos Ayres, 191 8.

Histological study of the stem and leaves
;
tannin content of the fruit

preparation of ink ; utilisation of the fruits for dyeing and tanning.
Out of 80.49 parts of the total residue left on evaporating the aqueous

extract of the powdered fruit of Caesalpinia melanocarpa, 73.83 are solu-

ble and 6.66 insoluble ; the soluble residue consists of 27.83 parts of tannin

, and 46 parts of non-tannin.

Ink can be made according to the following formula :
— powdered

guayacan fruits 12.5 gm. + distilled water 200 gm. -f- gum arable 6.25

gm. -f iron sulphate 6.25 gm + officinal solution of iron perchloride 5 gm_

(i) See No. 423 of this Review. [Ed]
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By using lactic acid as a mordant, the powdered guayacan fruits plus

one-twelfth their weight of iron sulphate dye wool grey.

The powder of this fruit can apparently be used in tanning.

426 - Effect of Removing the Pulp of Camphor Seeds on their Germination and on

the Development of the Plant. — Russell, G. a., in the journal of Agricultural Re-

search, Vol. XVII, No. 5, pp. 223-228 + 5 Figs. + 2 PI. Washington, D. C.

A contribution from the Bureau of Plant Industry of the U. S. Depart-

ment of Agriculture to the experimental study of the cause of the low ger-

minating power of camphor seeds. The results of the germination tests,

given in a series of tables and diagrams are discussed by the author.

)pEel
It was found that by removing the pulp, of the seeds, they gerrai-

;Bet nated 2 weeks earlier on an average, the percentage of germination being
m.ore than 5 times that of untreated seeds. The plants produced by seeds

whose pulp had been removed give, when transplanted, taller, larger and

more vigorous trees than seeds whose pulp had not been removed. The
author states that in practice the removal of the pulp increased the germi-

nating power some 200 times, which, together with the more vigorous

growth of the seedling, largely compensates for the cost of the operation.

427 - Analyses of Annam Teas (i).
— Bussy p., in the Bulletin agricole de I'Institut Scien-

tifique de Saigon, Year I, No. 10, pp. 308-309. Saigon, October, igi'j.

The sample analysed came from a provision of 337 600 kg. supplied
to the

"
Service de Ravitaillement

"
by M. GuEnin, a trader at Tourane

(Annam) .

The method used for estimating the caffein (thein) is described in the

Formulary of Dr. Bissemoret, p. 280 (published by Boulange-DosseandCo.,

4-6, rue Aubriot, Paris).

am

for

Substances estimated
Extra

tea

Superior

tea

Superfine

tea

Fine

tea
Recover}' Dust

ueoi

Water

Acqueous extract . .

Ash
Caffein % of tea

dried at 100° . .

8.22 %
16.74

7-50

3-09

8.95
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racters from T. pseudomicrantha lyillo and T. micninthu Cay.), very com-
mon in the Argentine in damp pastures in the zone between an altitude

of 3250 and 9000 ft. By distilling the green plants in a current of steam,

0.7-0.8 % of a green oil was obtained, which was similar to, but not iden-

tical with that of common aniseed and which had the following characte-

ristics :

Density at 15° C 0.9862 Alcohol in Cjg Hrf O . . . 0.852 %
Boiling point C 214-218° Ethers in C^g H^, COCH3 . 1.082 %
Solidifying point —6° Acetyl index 23.4

Polarimetric deviation —
i^jio' Total alcohols in C^g H^g O 4.311 %

Refractive index 1-5432 Free alcohols in Cjg H^g O . 3.229 %
Solubility in alcohol at 90° .... 1:5 Iodine index 158.5

Saponification index 3.1

429
- Tobacco Growing in Algeria.

— Mancheron, p. in the Revue Agrtcole de VAfrique

du Nord, Year XVIII, No. 30, pp. 136-140 -f 3 figs. Algiers, February, 27, 1920.

Tobacco is of considerable importance among the crops of the French
colonies in North Africa. It is the crop that has so far benefited most from
rich soils of all the valleys near to the coast that have not yet been planted
with vines. It may thus be justly considered as the chief industrial plant
of the country. Before the war, Algeria produced 60 000 quintals of dried

tobacco leaves, valued at about 4 million francs.

Tobacco growing is very expensive, but it yields greater profits than

cereals and so its cultivation is continued. But, in certain places, there

seems to be a change of opinion and the possibility is being contemplated
of replacing tobacco by the sugar-beet (i).

Tobacco soils suit the sugar-beet perfectly, as both plants have the

same requirements. But while tobacco removes all the food material it

has extracted from the soil, the sugar-beet restores the greater part of the

inorganic salts it contains, which is very important, considering the cost of

fertilisers.

The author thinks that tobacco growing should not be completely
abandoned in Algeria but, when there are sugar factories in the country,
it will pay to reduce tobacco growing as far as possible, confining it to com-

pact clay soils with damp subsoils, such as those in the Seybouse valley,

near Bone.

430 - Production of Vines Grafted on American Plants in North Africa. — Vinet, e.,

in the Revue agrtcole de VAfrique du Nord, Year XVIII, No. 24, pp. 35-38. Algiers,

January 9, 1920.

The author (Professor of Viticulture at the Agricultural School at

Maison-Carree, Algiers) gives advice on the choice of stock suitable for vine

growers in North Africa who have to replace their ungrafted vines by vines

grafted on American plants.
The following are best suited for the type of soil described :

—
i) Alluvial soils, rich, open, fertile, with little lime, retaining mois-

ture in summer :
—

Riparia Gloire de Montpellier, 3309, 3306.

(i) See R., Feb. 1920, No. 208. (Ed.)
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2) Alluvial soils, rich, with medium lime (up to 50 %), compact and

dry but not excessively so :
— 420 A, 161-49.

3) Compact, very dry soils :
—•

93,5, 18 808 and 18 815.

4) Compact, damp soils :
—

93-5, 216^ (under trial).

5) Soils containing over 50 % of calcium carbonate :
—

41 B and

Berlandieri.

431
- The Role of the Callus in Grafted Plants. — See No. 403 of this Review.

432
- Forestry in Libia. — I. Fossa p., Primo esperimento dell'A.mministrazione italiana FORESTRY

in Tripolitania per consolidare e rimboschire dune e terreni interdunidici, Ministero

delle Colonic, Ufficio Economico, Bolletlino di Informazioni, Year IV, Nos. 7, 8, and 9,

pp. 287-302 + I Fig- + I Map. Rome, 191 6. — II. Secondo rapporto del R. Ufficio

Agrario di Tripoli sugli esperimenti di consolidamento e rimboschimento di dtine mobili,

Ibid., Nos. ID, II and 12, pp. 497-521 + i9 Figs- I9i7- — HI- Terzo rapporto sugU espe-

rimenti di consolidamento e rimboschimento di duno mobili (Relazione del R. Ufficio

Agrario di Tripoli), Ibid., Year VI, N. i, pp. 36-45 + 4 Figs. 1919. — IV. Quarto rap-

porto sui risultati degli esperimenti di consolidamento delle dune mobili in Tripolitam'a,

(Campagna 1917-18), Ibid., pp. 47-56 -f 2 Figs.
— V. lyEONE, J., II valore agricolo della

Tripolitania, Ibid., pp. 20-25 + 9 Figs.
— VI. Mangini, A., Appunti sulla vegetazione

della Cirenaica e sulla utilizzazione agraria, in VAgricoltura Coloniale, Year XIII, p,

515-546 -\- 7 Figs. \- I Map. Florence, 191 9.

I, II, III, IV. —• The Italian administration of Tripolitania undertook,

in February, 1916, afforestation experiments on soils invaded by dunes. The
first researches showed that the soil of the dunes and steppes is prac-

tically the same as that of the oasis of Tripoli, the only difference being
the difficulty met with in watering ; in addition, the rainy season there is

limited to the period between October and February, with 300 to 400 mm.
of water.

In order to grow forest trees successfully in this region, it is necessary :

i) To choose xerophilous or at least drought resistant plants, which
should be obtained from a local nursery.

2) To use long and robust plants or cuttings, so that, when plant-

ing them, they can be pushed down to the lower layers where there is some

moisture, even in summer.

3) To plant and sow either a few days before or during the rains.

4) Before growing them on a large scale, carry out tests in different

i^months and with different methods.

The experiments were continued up till autumn, 1918, and lessons and
'

rules can already be deduced from them, so that it is possible to establish

a programme for the improvement of land invaded by sand.

The technical method for consolidating moving dunes, as far as it

can be determined from experiments lasting 3 years, is suitable for con-

tinental or interior dunes only as these differ essentially from the maritime
dunes in the fact that their movement in any fixed direction is much slow-

er or does not occur ; again, new deposits of sand are either not form-

ed or formed very slowly. As the conditions are more simple, the pro-
blem is consequently more easy to solve. In fact, in experiments car-

ried out near Tripoli, it was not found necessary to provide works for pro-
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tection against the dunes or even to fix the sandy surface with the help of

herbaceous plants, before proceeding to afforestation, which can be begun
the first year.

As regards the experirnents for fixing and afforesting the moving du'

nes on the coast, the projects for the territories of Zuara and Lebda [Leptis

Magna) near Horns are now under consideration. The work can only
be started in 1919-1920 and the procedure will be based on the classic rne-

thods employed in Europe, particularly in Gascony. The practical ap-

plication of these methods will show the modifications necessary in the case

of the coastal dunes of Libia and after this the full plan for work on the

coastal zone troubled with sand will be drawn up.

Receding steppe and hollows between dunes. — In many cases, it is suf-

ficient to forbid any thoroughfare, pasturage and cropping so as to allow

the natural vegetation to spring up and increase, and thus consolidate the

soil. Afterwards, pasturage in moderation may be allowed. If it is de-

sired to profit from these soils after their fixation by the natural vegetation,
trees such as the Tamarix, Parkinsonia, mulberry and Aleppo pine should

be planted.
True dunes. — Although low, isolated dunes can be planted all over

their surface in one operation, with large dunes or those that form part
of a large sandy area, the process must be gradual. After ascertaining the

superficial area that requires consolidating, barriers should be put up to

prevent men and animals passing across, but the barriers must not offer

any obstacle to the passage of sand or wind. If, however, the surface in

question is in contact on one of its sides with other dunes that are not yet

consolidated, it will often be necessary to erect hedges or fences, so as to

avoid fresh deposits of sand for a certain time
;
then plantation can be be-

gun passing from the periphery to the centre and from bottom to top. In

the case of dunes with veiy steep slopes, it is sufficient to plant from the

base to about half-way up, then up to the top ;
if not, the work of conso-

lidation should be divided into three periods.
While planting (using plants or cuttings, according to the species),

hedges or defence rings should be formed with herbaceous or bushy steppe

plants (especially with Malcomia aegyptiaca) , so as to divide the planted
area like a chess board, the size of whose squares should be greater or small-

ler as the surface is m.ore or less sloping. These hedges are made by plac-

ing the plants in a small furrow in the sand in such a way that one-third

is.left uncovered, and pressing down the surrounding sand very formly.
The distance between the plants is very variable and is fixed, by the

growth of the particular species and the slope of the surface. In any case,

it is better to plant at greater distances than is usual in ordinary agricul-
tural plantations, so that the roots can have full play in the largest mass
of soil compatible with their consolidatory function. The depth of planting
should always be from 75 to 100 cm.

During its growth the plantation should be watched and carefully

examined, especially after the advent of strong winds, so as to repair any
eventual damage caused by the movement of the sand ; where the roots
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I the plants are uncovered they will be covered np again, and where the

^plants are buried they will be uncovered. In the second year the damaged
iportions of the hedges will be repaired and any cuttings that have not taken
root will be replaced ;

at the same time, new sections will be planted until

the whole area is covered.

Certain of the species planted should be pruned in the second year

[Tamarix, Parkinsonia, etc.), others, such as robinia or reeds, etc., being pru-
ned later on, and each tree should be pruned according to its own parti-
cular method. The best type of pruning for the species mentioned is nearly

always cluster pruning, except in the case of trees to which it is

rnsuited.Plants certain to be successful :
— Tamarix ariiculata, Robinia

li'j Pseudo-acacia, Arundo Donax, Parkinsonia aculeata, Pinus halepensis.
Plants whose success is still uncertain or depending on a cultural

technique not yet fully -proved:
—

Populus italica, Acacia longifolia and
3pp., Eucalyptus sp., Casuarina sp., Ricinus communis, Retama Raetam-

i I Tamarix gallica, Grenvillea rohusta, Cryptostegia sp., Brachychiton diversi-

hlium, Sophora japonica, Morus nigra, Melia Azederach, Cercis Siliqua,
itrum, Pistacia vera, Pinus canariensis, Pinus Pinea, Phytolacca decandra

Mesembryanthemum acinaciforme.
Known to be scarcely suitable : Opuntia Ficus-indica, Olea sp., Ailanthus

llandulosa. Agave sp., Nerium Oleander, Punica Gratiatum, Populus alba^

Eucalyptus Globulus, etc.

V. — Amongst the plants tested on a large scale and with a consider-

Ti ;
ible number of species, without excluding those already existing in Tri-

politania, but which, up to the present, have been cultivated in irrigated soil,

he following trees have been found to be particularly suitable for the pur-
pose in question:

—
Eucalyptus spp.. Acacia latifolia and A. longifolia,

Tamarix, pines, Casuarina spp., Parkinsonia aculeata, the cjq^resses, and
rther species about which a definite opinion cannot yet be given. The

'ollowing trees are specially important :
—

Eucalyptus {rostrata, resinifera,

'aligna) and Tamarix arliculata, which are specially adapted for these con-

iitions of growth. In two years, wind-breaks planted with these trees

lave formed real walls protecting the irrigated orchard of the Agricultural
[nstitute at Sidi-Mesri ; growing on the open steppe, they are much admired

py visitors.

The success of both dry and irrigated orchards depends on an essen-
'

ial condition too often neglected by the natives and the Italian colonists,

lamely, wind defences. Owing to their regularity and velocity, the
mnds are more to be feared than the usual drought, for they often strip
:he young plants of their leaves in winter, destroy, the tender buds and

shoots, and, when they are laden with sand, tear off the bark from the

>^oung plants at some distance from the soil. Therefore, the chief fac-

;or in obtaining a successful orchard is to be armed against the destruc-

ive action of the wind.

This is why, after choosing the site for the orchard, the first trees to

e planted are those that will serve as a wind-break later on
; these trees,.
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while still young can be protected by little walls of beaten earth, so that

they can properly develop their root-system and provide, 2 or 3 years,

later, a splendid wind-break for the young fruit trees planted in the

meantinxe. Such wind-breaks should not only surround the orchard but
divide it into sections of a size corresponding with the species of fruit

tree grown.
Besides Eucalyptus, spp. and Tamarix articulata the CasuaHna spp. and

cjrpresses can be used as wind-breaks, but they are most suited to irriga-

ed orchards where they can benefit from the irrigation.
VI. — In Cyrenaica, the conditions from the standpoint of forestry

and ecology, can be summarised as follows ;
—• All the vegetation of the

Bengasi plain is of the xerophilous type ;
in the north, the soil is thickly

covered with high tmderwood and. a few trees, with good pastures and a

few prairies ; the flora is of the Mediterranean type. As one goes south,
the underwood diminishes and finally disappears and is replaced by the

steppe of varied nature
; the species belonging to the desert flora become

more numerous, the pastures become smaller and poorer, and the vegeta-
tive cycle of the annual florets is shortened. The botanical appearance, so

different between the northern and southern regions of the plain of Ben-

gasi, is not only due to the quantity and distribution of the rainfall, but is

influenced considerably by the southern winds ;
their depressing action on

plants, which is very intense in the pre-desert area, becomes less serious

as they approach the north.

The vegetation of the northern slope of the plateau of Cyrenaica,

however, belongs to the LaurePimi forest zone, according to the classifica-

tion of Mayr. All the species characteristic of the Laurehim zone, or a

greater part at any rate, are represented in the flora of that region of Cyre-
naica that faces the Mediterranean. A considerable part is covered, as

regards the commonest tj^Des, with low and high coppices, thickets and

woods, isolated trees, and, towards the south side, a large part of the first

and second terraces appears to be more or less thickly, though irregularly,

wooded. Above this region, through a territory of varied, occasionally

irregular configuration, one arrives at the dividing line of the watershed,

followed by the gradual descent of the southern slope. The area Ij^lng

between the southern limit of the region of thickets and woods and the

dividing line of the watershed, which is very irregular, now narrower, now
wider and extending towards both north and south, is generally bare of

trees or shrubs. It becomes more important to the east of the plateau of

Cyrenaica and to the west of that behind Merg. Towards the west, the lands-

cape, the appearance of which is poorer and poorer, runs into the plain of

Bengasi at the point where the thickets end and where the immensity of the

steppe spreads away far out of sight. Towards the east, the bush vege-

tation, already impoverished around Derna, retains some shght impor-
tance in the direction of Marmarica.

The same associations, i. e., thickets, but more often woods, appear
on the southern slope, where they cover immense areas, especially along

the
"
ouidian ", while, further to the south, the steppe dominates.
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J433
- Red Gums {Eucalyptus sp.) and the Utilisation of their Wood in Cabinet-

Making. — Trabut, ill the Comptes rendus ds Seances des I'Academis d'Agriculture de

I France^ Vol. VI, No. i, pp. 37-39- Paris, January 7, 1920.

Since the eucalyptus was introduced into Europe and North Africa,

the merits of this AustraHan wood have been as much contested as praised,

the reason for the difference of opinion being an absolute lack of method in

the tests. Practically all the species introduced (about 100) have been

confused with E. globulus, which is the best known one, and more absurd

prejudices have been entertained than sound appreciations of the facts.

It is now time to investigate the many uses of the wood of these trees,

iwhich grow admirably in the Mediterranean region and which grow 5 times

more quickly than the other indigenous or accHmatised trees.

The author has studied the accHmatised species of eucalyptus since

1875 and he is certain of their great value. In the present article, he draws

attention to the red gums — those with red or pink wood.

These trees, now fairly common in the Mediterranean region, can be

used for making fine furniture with the precise appearance and value of

mahogany. Furniture makers are afraid to use this wood, as the public

considers eucalyptus wood to be worthless. There is no reason for this

prejudice.
The species of Eucalyptus which can furnish red or pink wood like ma-

hogany, and already commonly grown, are :
— E. rostrata and a hybrid ;

E. algeriensis, which is the cross E. rostrata X E. rudis ; E. botryoides, the

ipseudo-mahogany of the Australians, and a hybrid E. botryoides X E.

fostrata
= E. Trabuti Vilm ; E. terreticornis and its hybrids ;

E. rudis ; E.

\punctafa ; E. diversicoior.

AH these species are easily grown in North Africa ;
E. algeriensis has

;ven become naturalised and is often found growng on the banks of wa-

lercourses in a semi-wild state.

On account of the present exhorbitant cost of furniture, it Would be

ell Worth while to give a better place to such a valuable wood which can

|be produced easily and cheaply.

WVESTOCK AND BREEDING.

4
- Stock Poisoning due to Oak Leaves.— Marsh, C. D., Clawson, a. B. and Marsh, hygiene

H., in the U. S. Department of Agriculture, Bulletin 767, pp. 36., Washington, April

18, 1919.

Although there is an abundant Hterature on poisoning caused by
acorns, very little is recorded on poisoning due to oak leaves, and for this

:eason the authors took up the subject. The experiments were carried

mt on cattle, using the leaves of the scrub oak {Quercus Gambellii) and the

'oUowing facts were observed :

Continuous feeding with oak leaves may produce a disease wliich

iometimes ends fatally. In a herd feeding on the same pasture, only a few

inimals are affected. The most obvious symptoms are :
—

constipation,
mucus and blood in the excreta, emaciation and oedema.
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A diet composed solely of oak leaves is not sufficiently nourishing to

allow of a normal increase of live weight. But, if other foods are added,

they may constitute a maintenance ration
; 1.5 kg of alfalfa hay per head

per day will suffice.

Oak leaves may be injurious in any season, but the cases of poison-

ing are mostly observed in spring, because there is a scarcity of other for-

age at that time and the animals lind the young oak leaves appetising.

Later on in the season, the animals continue to eat varying quantities of

oak leaves, while still eating the other forage available, which causes still

further trouble.

435
- Stubbornness : a Note on Equine Pathology.

—
bianchi, g., in // CoiUvatore, Year

66, No. 6, pp. 158-160'. Casale Monferrato, February 29, 1920.

The classic definition of stubbornness is the sudden stoppage of the

animal without apparent cause in the middle of the a road, while neither

kindness nor punishment can make it budge. Stubbornness, however,

may assume many 6ther forms, such as a refusal to start when harnessed,
j^

or to start again after a stoppage, etc. It is a redhibitory vice in

contracts for the sale of horses and is usually ascribed to bad temper.
Professor BASi^i has collected an enormous number of cases of mad-

ness and intractability in the horse due to cranial asymnetry. The au-

thor thinks that stubbornness and the pihobias of the horse in general are,

similarly, due to a pathological state of the vaso-motor system. In certain

horses, either work, their first movements or some other cause, makes the

circulation more brisk, and sight becomes dim and finally disappears ;
the

horse stops, trembles, and is afraid to more forvi^ard until, when the circu-

lation becomes normal, it loses its fear and starts work again. This ex-

planation is confirmed by the fact observed by the author that 80 % of

the horses afflicted with stubbornness have deficient sight ; when the oph-
thalmia is cured, the stubbornness disappears.

43b - Seroprophylaxia and Serotherapy for Tetanus in the Mule. — perdcci, p., in the

Nuovo Ercolano, Year XXIV, No. 12, pp. 145-148 ; No. 13-14, pp. 162-172 ;
No. 15,

pp. 176-T80 Turin, June-August, 1919.

In Southern Italy, mules are not castrated as a rule. When, during
the war, the Remount Commission found it necessar}^ to buy large numbers

of mules for war services the owners were obliged to have them castrated,

which was done on a large scale, often by unskilled persons and without

any antiseptic precautions. After some time tetanus naturally appeared,
at first sporadically, then more frequently. The following neasures were

employed to cope with this state of affairs :— i) the sellers of mules were

obliged to have them castrated by a veterinary surgeon ; 2) the use of

anti-tetanus serum was made obligatory, as a preventive measure, foR

mules about to be castrated ; 3) immediate recourse to serotherapy was

insisted upon in the case of animals affected by tetanus. These measures

were quite successful and the cases of tetanus soon disappeared.
The author has studied the disease on the spot, he has contributed,

to the struggle to overcome it and he concludes from his observations and
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eriments that: — i) the preventive dose of anti-tetanus serum found

table for the horse will also preserve the mule from infection by teta-

.s ;
this dose, using the Italian Military Veterinary lyaboratory serum,

from 5 to lo cc., according to the strength of the seritm ; 2) the serothe-

ipy of tetanus often cures the mule, if applied at the onset of the disease

I large doses of serum given in various ways (sub-cutaneous, endovenous) ;

)
with both the mule and horse, if a preventive dose of serum given late

oes not suffice to protect it against tetanus, it will considerably change
le course of the disease, which will be easier to cure.

57
- Spirochaetosis of Cattle in Brazil, and its Transmission by the Tick Mar^aro-
pus austra.lis. — Brumpt, a., in the Bulletin de- la Societe de Pathologie Exotique,

Vol. XII, No. 10, pp. 7-\?>-7S7 -f I Fig. Paris, December 10, 191 9.

The author happened to discover bovine spirochaetosis during reseach

ne in France on the biology and pathogenic role of cattle ticks obtained

m Brazil. This tick Margaropus australis), found in the Brazilian

ughterhouses on normal cattle, produced thousands of embryos which

.fected a calf with a mixed piroplasmosis consisting of Piroplasma hi-

miniim and P. argentintim.

Starting from the first ticks, the author obtained nine successive ge-

rations on cattle. Certain lots of ticks lost their infection with P. hi-

'minuni at the third generation and their infection with P. argentinum

[l;

the sixth. At the eighth generation, a cow was affected slightly with

iroclmeta Theileri.

The pure spirochaetosis observed was extremely benign and adds to

le number of obscure diseases studied by C. Nicoi^i^E and C. IvEbaii,i,y.

Immunity, or rather tolerance, is quickly acquired ;
the thousands

I?

infectious embryos placed on the cow mentioned above had produced

p reaction whatever 75 days after infection.

The author points out that only the name of Spirochaeta Theileri

•eran (1903), parasitic on various mammals (cow, horse, sheep, buffalo,

at), should be retained, and the names Spirochaeta equi and S. ovina

otild become synonyms.

1(8
- Vaccination of Cattle against Anaplasmosis. — i^iONifeREs, j., in the Bulletin

de la Societe de Pathologie Exotique, Vol. XXII, No. 10, pp. 765-774. Paris, December

10, 1919.

By choosing the least virulent Anaplasm.a argentinum, or those from
kttle that have long recovered, and passing them successively and at

|ng intervals through the sheep and goat (i), such a fixity is attained in

jie
attenuation of the parasite that they can be used almost without danger

/en for immunising cattle against natural anaplasmosis.
The author now tises this new method on all the breeding cattle in

lie Argentine that are to be sent into regions where anaplasmosis exists.

(i) See i?., Febr., 1920, No. 220: "On Anaplasmosis: on Cattle iSheep and Goats are

Isceptible ", by the same author. {Ed.)
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(2) For other work by d'Herelle on the filter-passing bacterophagus microbe that plas-

molyses the bacillo of d3'stentery, see : Comptes rendus de VAcademie des Sciences, Vol. CIvXV,

p. 373, I9I7"; vlo. CI^XVII, p. 970, 1918 ; Vol. CI^XVIII, p. 631, 1919 ;
Vol. CI^XIX,

p. 932 1919 ; Comptes rendus des Seances de la Societe de Biologic, Vol I^XXXIII, No. 4,

p. 97, Jan. 31, 1920. {Ed.)
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439 - Avian Typhosis and the Bacterophagus Microbe.— D'herelle, f., in: i. Comptes
rendus de VAcademie des Sciences, Vol. 169, No. 18 (Nov. 3, 1919), pp. 817-819; II. Ibid.,

No. 20 (Nov. 17, 1919) pp. 932-934; III. Ibid., Vol. 170, No. i (Jan. 5, 1920),

PP, 72-7S. Paris ; IV. Comptes rendus des Seances de la Societe de Biolo'iie, Vol. I<XXXII
No. 30, pp. 1237-1239. Paris, Nov. 29, 1919 ; V. Ibid., Vol. I<XXXIII, No. 3,

pp. 52-53. Paris, January 24, 1920 (2).

I. — On AN EPizooTY OF AVIAN TYPHOSIS.— Once, installed in a re-

gion, avian typhosis becomes enzootic. It particularly affects adult fowls,

which are more sensitive to it than pullets or aged animals. In France,
it has decimated the^ poultry yards every year since 191 6. It is impos-
sible to foresee the duration of the enzooty for, besides the scarcity of in- I

formation on the epidemiology of the disease, it has always assumed a I

more locaUsed character in the United States, where it has long been

known ; therefore the conditions are very diverse.

If it is difficult to imagine measures for preventing the propagation
of the disease by men, who carry the particles of virulent matter on the

soles of their boots, or by animals who carry them on their feet, it is not

the same with another method of dissemination described by the author

This is as follows : certain poultry keepers in regions where the disease

is rife, sell their stock as soon as the disease appears ;
the fowls are sent

to the town markets and, though the majority are sold as food, it sometimes

happens that fowls are bought for breeding, especially in the departments
devastated by the war, and thus new centres of infection are set up.

II. — On the role of the bacterophagus microbe IN AVIAN TY-

PHOSIS. — The epizooty of avian typhosis mentioned previously enabled

the author to make fresh observations on the role of the bacterophagus
microt)e in the genesis of diseases of intestinal origin.

In the intestinal content of any fowl, healthy or diseased, living in a

normal or in an infected environment, a filter-passing bacterophagus
microbe is always to be found. In addition, the presence of this normal

intestinal guest is common to all the vertebrates, but its activity and

virulence essentially varies in quality and quantity.
This bacterophagus microbe can be considered as the agent of a

contagious disease attacking the bacteria ; the bacterophagus microbe

is to the pathogenic bacterium what the pathogenic bacterium is to the

higher organism which it infects ;
the modalities of the action are compa-

rable. The virulence of the bacterophagus microbe for Bacterium sangui-

narum (the agent of avian typhosis) can only be observed in an infected

medium ; the absence of virulence is the absolute rule with healthy fowls

and, on the other hand, with fowls that will succumb or have succumbed.

In a poultry yard where typhosis occurs, the disease occurs solely

in fowls that contain in their intestine a bacterophagus microbe that is
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"^ Jiactive as regards B. sanguinan<m. The animal is immune from the

.oment when the intestinal microbe acquires a bacterophagus power

jj. Bj-ver
the pathogenic bacillus and the immunity persists as long as this

ower remains sufficiently high to ensure the rapid destruction of the ba-

illi ingested ;
the ingestion of pathogenic bacteria with sufficient frequence

onstitutes the chief factor in the maintenance of the activity of the bac-

rophagus microbe as regards the bacillus under consideration ;
the state

f the contents of the intestine constitutes another factor. In the rare

ases when recovery takes place this is invariably preceded by an increase

1 the virulence of the bacterophagus intestinal microbe for the pathogenic
acillus. The author found that the bacterophagus microbe of a fowl

bat recovered, spread in less than 3 days to all the fowls in the yard,

^hich explains the sudden and apparently inexplicable arrest of the di-

sase. The arrest always corresponds to the moment when a fowl recovers

hat had been seriously affected.

All the facts quoted above have been reproduced experimentally.

The history of the disease ultimately records the history of the strug-

le between the two agents ; the immunity is transmissible between indi-

iduals of the same species ; the immunity is as contagious as the disease

bself.

The ingestion of a culture of the bacterophagus microbe that comes

rem a highly virulent stock brings about the sudden cessation of the en-

ooty on the same day as its administration.

III. — The defensive action against intestinai, bacteria and
'HE ETiOEOGY OF iNTESTiNAE DISEASES. — The author extended his re-

earches to man, the monkey, cat, cow, pig, rabbit, rat, and duck, and

lUnd in all the species, on the one hand the very frequent presence of

ysenteric, typhoid and paratyphoid germs and, on the other, the constant

resence of the bacterophagus microbe which, in the presence of an invad-

• frg organism, becomes rapidly accustomed to it and destroys it, whence
he frequent abortion of diseases. In resistant inviduals, it becomes

mediately accustomed, while, in sensitive individuals, the adaption may
s an exception, not take place, in which case, the disease declares itself.

One of the chief causes of the delay in the adaption of the bactero-

ihagus microbe to bacterophagy is probably some physical or chemical

ange in the condition of the contents of the intestine in which the phe-
omenon takes place.

IV. — On the bacteriophagus microbe. — So far, the author has

jolated from various sources, strains of bacterophagus microbes that are

tive against the following bacteria :
— The dysenteric bacilli of Shiga,

I^EXNER and Hiss, B. typhosus, -paratyphosus A and B, B. enteritidis,

i,og cholera bacillus, B. Coli, B. Proteus, B. sanguinarum Moore, and B.

llarum.

V. — On the cuetivation oe the bacterophagus microbe.— The

irulence of this microbe varies greatly from one stock to another, but its

Iction is always the same : all the living bacteria are attacked and when
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the action is over, reinfections on any medium remain sterile. The best'

method for obtaining the bacterophagus microbe is as follows :
—

To a Martin tube of peptonised broth, alkalinised to -
5 with phe-

nophthalein, is added a concentrated emulsion of the bacillus on which it

is desired to make the bacterophagus microbe act, an emulsion from a

agar culture not more than 24 hours old ; this is then infected with a known
quantity of a filtrate of the excreta to be examined for the bacterophagus
microbe, and incubated at 370 C. If this microbe is present, the living
bacteria are plasmolysed, which is shown macroscopically by the clearing
of the medium. With a slight infection, the medium is limpid in 7 to 8

hours ; with a heavy infection, the action is much more rapid (i).

440
- The Mineral Metabolism of the Milch Cow.— i. Forbes, e. b., Beegle, f. m.^

Fritz, C. M., Morgan, 1,. E. and Rhoe, S., in the Ohio Agricultural Experiment Station,

Bidlectin. 308, pp. 45i-488.Wooster, Ohio, January, 1917. — II. Forbes, E. B., Hal
VERSON, J. O. and Morgan, I,. E., with the coUaboration of Schulz, J. A., Mangels, C. E.,

Rhde, S. N. and Blirkc, G. W., Ibid., Bulletin 330, pp. 91-134, Sept., 1918.

The aim of the experiments described in this study, the second dealing
with the same question (2), was to find whether mineral equilibrium can be

maintained on rations containing the maximum quantities of mineral

nutriment obtainable in ccmmon practical feeds; to ascertain the effect of

adding to these rations large amounts of calcium, magnesium and

phosphorus in the form of supplements, such as inorganic salts ; and to

explain the Umited use made of mineral nutrients when consuming food

ordinarily in liberal c[uantities.

The experiments were carried out witli 6 Holstein cows in collection

periods of 20 days, separated by intervals of 10 days. All the cows
were in their 2rd, 3rd, or 4th lactation period. The milk produced varied

from 38.7 to 58.35 lb, per head per day.
So as to provide a maximum of calcium, magnesium and phosphorus, a

basal ration was used of clover or alfalfa hay (ie"guminous roughage) +
maize silage + cotton cake -|- linseed cake + wheat bran. Maize flour (shown
in the table as maize) was used as a source of carbohydrates. During the first

experimental period, the variable constituent of the ration was the rough-

age and 3 cows were given clover hay and 3 were given alfalfa hay. During

(i) Mr. Tamezo Habeshiaia has found, in experunents on animals, that the bacteriolysate

produced by the filter-passing bacterophagus microbe, when put in contact with the pathoge-

nic bacillus, gives good results in preventive vaccination
;
in addition, animals experimentally

rendered germ carriers can be sterilised, as this principle is found in the gall-bladder after an

intravenous injection. He maintains that the filter-passing bacterophagus microbe is not

living matter but a sort of catalyst that can be extracted from the lysate by acetone or ether.

The powder on the waxy deposit thus obtained has a much greater bactericidal power than

the lysate itself. — Comptes rendus des Seances de la Societe de Biologic, Vol. I<XXXIII,

No. 8, pp. 219-221. Paris, February 28, 1920. {Ed.)

(2) The first study is smnmarised in R., July, 191 7, No. 648. A general sunmiary of

the results of this work and of the two papers abstracted above was made by Forbes, in

the Journal of Dairy Science, Vol. II, No. i, pp. 9-18. Baltimore-I,ondon, January,

1919. [Ed.)
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the second period, the variable constituent was the salt, of which 3 cows

were given twice as much as 3 others ; another variation consisted in giving

calcium carbonate to 2 cows and precipitated bone flour to 3 others.

A series of 17 tables contains :
— the average food consumption per day ;

the quantity of milk produced and the live weight of the cows ;
the percent-

age composition of both food and milk ; the weight, in grams, of each cons-

tituent of the foods consumed and of the milk produced in one day ; the

weight of the constituents of the urine and faeces
;
the quantity of mineral

constituents and nitrogen ingested daily and their metabolism ;
the quantity

of mineral elements in the daily ration expressed m cc. of normal solution
;

the utilisation and elimination of the nitrogen ;
the coefficient of digestib-

ility of the rations ;
the distribution of the unretained elements between

the milk, urine and faeces. Some of the more important data are given
in table I. vSee page 478.

The results are summarised below :
•—

The prevaihng idea, that all animals -whose ration consists in great

part of leafy forage consume and digest the mineral elements in abundance,
is not correct in relation to cows during the ordinary liberal milk produc-
tion. With rations consisting of the ordinary farm foods, specially chosen to

supply the maximum supplies of mineral r.utrients, all the calcium, magne-
sium and phosphorus metabolisms remained negative, as in the previous

year. On greatly increasing the calcium, magnesium and phosphorus content

of the rations by increasing the quantity of food consumed and by adding

large quantities of calcium carbonate and precipitated phosphate, all the cal-

cium metabohsms and all the magnesium metabolisms save one were nega-

tive, but the phosphorus metabolisms became positive. This offers satisfy-

ing proof that, in improving milch cows by selection, we encounter Hmited

capacities for digesting calcium, magnesium and phosphorus, and the inca-

pacity for accumulating reserves of these elements before these limitations

appear in their abihty to digest and make use of the inorganic element. The
authors suggest that a limited capacity for the formation of hydrochloric acid

might be one of the limiting factors in the utilisation of the calcium, magne-
sium and phosphorus in the' ordinary food and of the mineral supplements.

Doubling the usual dose of sodium chloride does not increase the reten-

tion of calcium, magnesium and phosphorus ; i oz., of salt per day per head

provides sufhcient sodium for cows yielding 45 lb. of milk per day, and a

ration of T-2 oz., of salt per head per day, according to the quantity
of milk produced, suffices for the sodium requirements. Rations that

contain sufficient sodium for the needs of the cow usually supply a propor-

tionately great quantity of chlorine.

All the rations studied seemed to furnish sufficient potassium, and nor-

mal rations, therefore, probably contain enough for the cow.

The different circumstances that determine the way in which the food

substances absorbed are eliminated have usually no corresponding effect

> on the retention of these elements in the organism. In some cases all the

sodium excreted was in the urine
;
in others, it was nearly all in the faeces.

The same can be said of chlorine. The ehmination of sodium and chlorine
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Table I. — Food cotisumption and milk prodm

Period I.

Cow N" 2

Cow N° 3

Cow N° 4

Cow NO I

Cow N° 5

Cow NO 6

Daily rations, iu grams

Distinctive

characteristic

of tlie ration

Maize 3519 + cottoncake 469.2 + wheat bran 469.2 + lin-

seed cake 234.6 + maize silage 13 636 alfalfa hay 5456

+ salt 28.

Maize 3701.7 + cottoncake 493.6 + wheat bran 493.6 +
linseed cake 246.8 + maize silage 11 940 + alfalfa hay
3180 + salt 28.

Maize 4092 + cotton cake 545.6 + wheat bran 545.6 + lin-

seed cake 272'.8 + maize silage 11 360 + alfalfa hay

3636 + salt 28.

Maize 4092 -f cottoncake 545.6 + wheat bran 546.6 + lin-

seed cake 272.8 -\- maize silage 13 636 -f clover hay 4544

-f salt 28.35.

Maize 4092 + cottoncake 545.6 -|- wheat bran 545-6 +
clover hay 4544 + linseed cake 272.8 + maize silage

13 636 + salt 28.

Maize 4092 + cottoncake 545.6 + wheat bran 545-6 -f Jin-

seed cake 272.8 -1- maize silage 13 636 + clover hay 4544

+ salt 28.

Alfalfa

hay

Alfalfa

hay

Alfalfa

hBy

Clover

hay

Clover

hay

Clover

liay

Period II.

Cow N" 2

Cow NO 3

Cow NO 4

Cow NO I

Cow NO 5

Cow NO 6

Maize 4092 + cottoncake 545.6 -f wheat bran 545-6 -|- lin-

seed cake 272.8 + maize silage 15 908 -f alfalfa hay
7272 -I- salt 56.

Maize 4432 -f- cottoncake 590.4 + wheat bran 590.4 + lin-

seed cake 295.2 -f maize silage 13 636 -|- alfalfa liay

3636 -F salt 56.

Maize 4092 + cottoncake 545-5 + wheat bran 545-6 -f lin-

seed cake 272.8 -f maize silage 12 728 + alfalfa hay 4544

-f salt 56 + bone fiour 70.

Maize 4092 -1- cottoncake 545.6 -f wheat bran 545-6 + lin-

seed cake 272.8 + maize silage 14 544 + clover Imy 4644

-f salt 28 + bone flour 70.

Maize 4772 -f cottoncake 636.8 + wheat bran 638.8 + lin-

seed cake 318.4 + maize silage 15 452 + clover hay 4544

-f salt 28 + calcium carbonate 70.

Maize 4092 -f cottoncake 545-6 -f wheat bran 545-6 + lin-

seed cake 272.8 + maize silage 14 544 + clover hay 4544occu. v^iJ^C ^J\£.,^ -p XAJlcli^t 31i<ag\- xt^

-f salt 28 + calcitmi carbonate 70.

Alfalfa

hay

Alfalfa

hay

Alfalfa

hay
and bone

flower

Clover hay
and bone

flower

Clover h y
and

calcium

carbonate

Clover hay
and

caldmn
carbonate

salt

56

gm.
salt

56

gm.
salt

56

gm.

salt

28

gm.

salt

28

gm.

salt

28

gm.
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y/ averages) ; metabolism of 6 dairy cows.

Gain (+) or loss (—
), in grams, of the body

Ingested Ingested i

^^S^sted
^

ingested
I

I calcium
sodium potassium , ^ . ,. i magnesium

I

metaboli-
metabolised ;

,
' metabolised

sodium

metabolised

Ingested 1 . , ,"
Ingested

sulphur , , .
' ohinrinp

metaboli-

sed

ingestea
^gested

, , . phosphoruschlorme ;

I

metaboh-
metabolised ,

sed

Ingested

nitrogen

metabolised

3622 25.638

+ 9.140

13640

10528

20.077

+ 4-254

21.299

+ 6.377

7560 12.740

+ 3-I06

t8779i

'20012

12.604— 0.467

12.604

+ 3-659

188.684

+ 5.485

132.899

+ 7.028

144.831— 3-470

146.662

+ 2.340

146.662

+ 4-237

146.662

+ 7.841

84.263
- 7-979

52,292
-11.262

58-235
- 5-514

58.946
-

7-352

58.946
- 6.736

58.946
- 7-563

29.876

2.756

24.624

2.035

26.517

1.946

31.627

3.Ill

31.627
3.121

31.627

2.329

30.617— 0,585

22.963

+ 0.467

25-133!

+ 0.861 —
19. 121— 0,134—
19.121

+ 1-374

19. 121

+ 0.850

+

+

51-883:

7-370

38.553

2,499

41.0301
2.660

24.112

1-736

23.901

0.901

23.901

1.944

37-894
-
3-799

34-498
-
4-762

37-334
- 1.601

37.722
- 4.028

37-722
- 2.311

37.722
- 2.210

280.504— 8.798

226.040—
1.711

245.780
+ 7-005

239.762— 8.365

239.762

+ 6.357

239,762— 5-645

26468

23117

21875

20224

20413

37-736— 1-495

30-409

+ 0.739

32.173— 1.099

12.662

5-394

12.839

2-559

20441 12.662

+ 2.089

276.905, 104.655
+ 26.837— 5.254

176.658

+ 14.482— 6.639:
—

194.851

+ 17-275

165.812
+ 5-190

57-795

89.041
- 1.973

82.997— 2.690

174.279 85.897

+ 11.087— 6.485

39.266
1.60S

30.360
2.161

31.370

38.191— 0,167

26.956

+ 0.090

28.900

1.324 -(- 0.823

165.765

+ 6.871

84.778
- 7.208 +

35-345

2.184

37708
1.504

35-066

0.270

82.335

3.229

60.432

1.766

65-463

0.644

21.263 25.453
+ 0.401;

—
2.587

22.968

+ 2.542

21.002

+ 1-465

+
25-823

1.508

25.360— 0.280

49-667

+ 5.395

43-910
+ 2.894

52.179

+ 2.356

50.983
+ 3-051

46.605

+ 4.002

41-587

+ 0.700

388.466— 8.195

260.378— 0.115

267.821
+ 1.808

254-498
+ 0.799

277.141
+ 12.974

253-683

+ 11-550
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in the urine is increased when large amounts of these elements are ingested,

by constipation, and by high water intake. In the cow, much more

potassium is often excreted in the urine than in the faeces, but with ra-

tions characterised by the predominance of mineral acids, it was excreted in

greater proportions in the faeces. _
Cows excrete nearly all the calcium in the faeces, but if mineral acids

predominate in the ration the quantity of calcium excreted in the urine may
be slightly increased. There is always more magnesium than calcium in

the urine, but the proportion in the faeces is usually four times that in the

urine.

The phosphorus excretion is very similarly distributed to that of cal-

cium, except that the phosphorus in the urine may be much increased by
general physiological disturbance. Normally, 3 or 4 times as much

sulphur is excreted in the- faeces than in the urine, but, if large quantities
are ingested, the sulphur content of the urine may be equal to that of

the faeces.

Apparently, supplements of food or salts (sodium chloride, calcium

carbonate or precipitated phosphate) have no effect on the quantity or

composition of the milk.

No evident affect on the retention of mineral elements can be traced to

variations in the ratio between acids and basic mineral elements as found

in normal cow rations. A negative metabohsm of the minerals may
mean that a sufficiency was not ingested or that reserves previously accumu-

lated were eliminated in the presence of a continuously superabundant in-

gestion. A negative and positive metabolism may, under certain circum-

stances, be onl}^ comparatively^ unimportant fluctuations in considerable

reserves.

The nitrogen compounds *n rations containing alfalfa hay are more

digestible than the nitrogen compounds in rations containing clover hay ;

they are more completely absorbed by the intestine, but are more largely
eliminated in the urine. The greater digestibihty of the nitrogen in al-

falfa, then, apparently does not show a corresponding nutritive superioritj^

The percentages of utiHsation of the nitrogen compounds in the clover and
alfalfa rations were the same. The deficient utilisation of the mineral

elements by cows is of practical importance in the malnutrition of the bones

of cattle, which is not uncommon after dry seasons and in over-stocked

meadows, especially in regions with poor sandy soils or those of granitic

origin, especialty if these are exhausted by prolonged cultivation and in-

sufficient manuring. Tliis, again, probably implies the fairly common fact

that, after a year of forced milk production, the cows quite often do not

calve and numerous cows fed for high production do not maintain a high

yield during consecutive lactation periods ;
it is probably one of the causes

j

that contribute to the usual decrease in the milk yield as the lactaction

period is prolonged. The most important observation arising out of this

work is that under no circumstances was it possible to obtain an accu-

mulation of calcium or a conservation of calcium metabohsm in good
milkers. It may be admitted, though it is not proved, that cows can
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maintain a calcium equilibrium during a less abundant production of milk,

but it is not known in what proportion the yield should be less in order

to maintain the calcium equilibrium.
II. — This work shows that a heavy milker obtains the mineral

constituents (especially the calcium) from the skeleton and that the cow
cannot utilise a large proportion of the minerals in the food even when the

basal ration is supplemented with more soluble calcium compounds.
As in the preceding experiments, 6 Holstein cows were used that yield-

ed more than the average, but not exceptionally so ; all the cows were in

their first lactation period. Each cow was fed for two experimental periods
of 20 days, separated by an interval of 10 days during which the rations which
were to be fed during the second period were adapted to their individual

peculiarities. In 4 of the 12 periods, the number of days had to be decreas-

ed, on account of the irregular behaviour of the animals. In the first

period, the basal ration per head per day was :
-- 11 lb. maize meal -\- 5 lb.

nitrogenous concentrate. The average nutritive ratio was
;

i : 5.72. In

the second period, the alfalfa hay was increased to 18 lb. per day in order to

satisfy the cows' appetite ; this, together with a change in the chemical

composition of the alfalfa reduced the nutritive ratio to i : 4.5. With 3 of

the cows, nothing was added to the basal ration during the first period, but,

during the second period, they were given a supplement of calcium lactate

(from 55.6 to III. 252 gm. per head per day according to how much the

animal could take) . The other 3 cows were given 70 gm. of precipitated
bone flour per head per day during the first period and 40 gm. of calcifim

chloride during the second. The rations were those used for high milk

production, except that succulent matter such as silage and roots was
absent. The average daily production of milk was 47.2 lb. per head during
the first period and 49.9 lb. during the second.

The data regarding each cow are given in a series of 16 tables and some
of the most important figures are quoted in Table II see 482.

The results can be summarised as follows :
—

The administration of precipitated calcium phosphate to cows when

milking heavily and in periods characterised by the output of calcium

in greater quantity than that assimilated, appears to result in the retention

of appreciable quantities of the supplementary calcium and phosphorus,
but the utilisation was very insufficient ; in fact, the mineral metabolism
was usually characterised by a lack of economic utilisation of these constit-

uents of the ration. Calcium lactate and calcium chloride were not assi-

milated, though the chlorine of the calcium chloride apparently was assimi-

lated to a slight extent and led to an increased assimilation of the sodium
in the ration. The dift'erent utilisation of the mineral constituents due to

changes in the ration were in harmony with the nature of the change, i. e.,

an increased intake of an element was followed by an increased accumula
tion or a decreased loss of this nutrient but the response Was usually so

slight in comparison with the importance of the amount ingested, that

it shows that the mineral metabolism of a well-fed good milch cow is not

closely and directly dependent on the mineral constituents of the ration,
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but that its nature is determined, under normal conditions, firstly by the

inherited impulse to secrete milk, secondly by the mineral food reserves

of the animal body, and thirdly by the food supply.
The most important result of this experiment showed that the Umited

utilisation of mineral food, particularly of calcium compounds, is not prima-
rily determined by their solubiUty.

Common salt, at the rate of 42 gm. per head per day, is sufficient for

sodium accumulation, but provides insufficient chlorine. Chloriue was not

accumulated until it was given as a supplement in the form of calcium

chloride.

The metabolism of potassium shows that a ration should contain abund-
ance of roughage in order to maintain the metabolism of that element,
that is, unless silage is used it is not always possible to conserve the potas-
sium reserves of the organism, but it is true that under certain circumstances

it cannot be ascertained whether a negative potassium metabohsm means
an actual lack of that element in the ration or simply unimportant fluctua-

tions in the body reserve.

In this experiment, the ingestion of sufficient protein to provide nitro-

gen accumulation did not suffice to conserve the sulphur equilibrium.
In spite of a general harmony in the metabohsm of both sulphur and nitro-

gen, such as might be expected from their combination in the proteins of

the food, there is a certain independence in the metabolism of these two
elements.

In spite of a superabundance of calcium, magnesium and phosphorus
in the rations, the metabolism, of calcium and phosphorus was negative in

every case, while with magnesium 11 metabolisms out of 12 were negative.
Two of the chief facts that determine how sodium, potassiumi and

chlorine are eliminated are their ready solubility and the length of time the

food residues remain in the digestive apparatus. The chlorine of the cal-

cium chloride was eliminated in the urine and the calcium in the faeces. The
calcium and phosphorus were almost entirely ehminated in the faeces

;

the urine contains very little of either of them, but milk contains large
amounts of both (always more calcium than phosphorus) and a larger pro-

portion of the phosphorus than of the calcium in the food.

Magnesium was excreted in the urine in much greater quantities than

either phosphorus or calcii^m. In 8 out of 12 cases, more magnesium was
eliminated in the urine than in the milk

; in ii out of 12 cases the total

excretion of magnesium was greater than the amount supplied. Simil-

arly, sulphur in every case was eliminated in greater quantities in the urine

than in the milk
;
in 11 out of 12 cases the quantity excreted was greater

than that ingested. The quantity of sulphur ingested has a great influence

on the distribution between the urine and faeces of the sulphur excreted.

The quantit}^ of nitrogen retained depends closely on the amount

ingested, but is not closely connected with mineral metabolism. An
increased ingestion of nitrogen, up to a certain hmit, causes a proportionate
increase in retention and tliis increase is in proportion to the total quantity
of nitrogen excreted in the urine.
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441
- Contribution to the Physiologj' of Calcium and Phosphorus Metabolism in Re-

lation to Milk Secretion. — Meigs., E. B., BlAthekwick, N. R. and Cary, c. a., ill

the Journal of Biolo,J,ical Chemistry, Vol. XXXVIl, No. i, pp. 1-75 + 4 Fig- Baltiinore,

January, 191 9.

Work carried out by the Dairy Division of the U. S. Department of

Agriculture. A description and a discussion are given of experiments
carried out with 15 milch cows and in which the phosphorus content and,

in some cases, the calcium content of the blood were estimated at intervals

during the periods of normal growth, gestation and lactation or during shorter

periods under experimental conditions.

Two milkers and two dry cows were used for studying the precursors

in the blood plasma of the phosphorus and fat in the milk. The method

used was to obtain approximately simultaneous samples of blood either

from the jugular vein or from the subcutaneous abdominal vein and to

estimate the total phosphorus, the phosphatids and inorganic phosphorus
in the blood and plasma of the samples.

The blood in the jugular vein had not passed through the mam-

mary glands, while that in the subcutaneous abdominal vein had passed

through them.

When the mammary gland was active and the experiment made
without disturbing the animal too much, there were less phosphatids in the

abdominal plasma than in the jugular plasma. No essential differences

were observed in the inorganic phosphorus content of the plasma of milking
and dry cows, in both of which the milk vein contained more than the jugular
vein. It was impossible to show the existence in the plasma of any other

phosphorus compounds save phosphatids and inorganic phosphorus.

The following conclusions were reached :
— The fat and phosphorus

in the milk are derived from some phosphatid (one or several) present m
the blood. This phosphatid is converted in the cells of the manmiary

gland into an inorganic phosphate and a neutral fat; it yields 2.5 or more

parts of phosphorus to 45 parts of fat. As the milk only contains about

I part of phosphorus to 45 of fat, about 60 % of the phosphorus that enters

the mammary gland as the phosphatid that precedes the milk fat, must re-

turn to the blood as an inorganic phosphate. A slight psychological distur-

bance is sufficient to stop the absorption of the phosphatid by the mammary
gland. The speed with which the phosphatid is absorbed explains the daily

production of the fat in the milk. If this was derived, even only in part,

from the fat in the blood, it would be difficult to explain how the inorganic

phosphorus returns to the blood.

The relation between the age and the quantity of phosphorus in the

blood was studied in 5 cows. During the first few days after birth, the

phosphorus contained in the blood corpuscles was about double that in

older animals, but the difference rapid)' diminished and at 4 months was

hardly perceptible. The phosphatid in the plasma of newly-born calves

was at first present in minimum quantity, then gradually increased dunng
the first year. The inorganic phosphorus in the plasma was fairty high at

birth, attained its maximum at 6 months, then decreased.

[441]
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Two COWS giving their maximum jdeld of milk were used to study thei

effect of a decreased weight of food on the phosphorus of the blood. The
total phosphorus in both blood and plasma, the phosphatid and the inorga-
nic phosphorus in the plasma, the total phosphorus in the corpuscles and the

relative volume of the corpuscles all diminished during the period of reduced

feeding and revert to their previous quantity when abundant food i&

given again. During the reduced feeding there was a fairly clear inverse

ratio betw'een the concentration of the phosphatid in the blood and the_

daily yield of milk. The authors explain this by supposing that the phos-l

phatid was introduced into the blood during that period in an almost con-(
stant proportion and that, consequently, its concentration in the blooc

varied inversely to the speed at which it was excreted in the milk.

The administration of disodium phosphate with the food tends to
in-|

crease the phosphate concentration in the plasma, while the administratioi

of calcium chloride tends to diminish it. This latter fact can be explainec

by the well-known effect of the ingestion of calcium on the excretion o^

phosphorus.
The phosphorus content of the blood and plasma probably diminished

towards the end of gestation, even if increased phosphates are given inJ

the ration. Possibly in-calf cov^s are able to utilise a greater quantity o^

phosphates than is usually given in the food.

During the first month of lactation, the phosphatid of the plasma
tends strongly to increase, then remains at a relatively high amount

thoughout the entire lactation period. This phenomenon w^as largely inj

dependent of the food, and the authors think it is connected with the

tendency of the fats of the reserve tissues to pass into the circulatioi

at the beginning of lactation.

The concentration of the calcium in the blood is very constant ; sligh^
increases were obtained by giving calcium chloride in the food. The

authors consider that the chief factor that influences the calcium conteni
of the blood is acidosis.

FEEDS
AND

FEEDING

442
- Apple Cake or Powdered Apple Refuse.— remondino, c, in // Coitivatore, Ysa

I,XV, No. 34, pp. 759-760. Casale Monferrato, December 10, 1919.

In the province of Cuneo, Italy, a co-operative society has been esta

bHshed for the preparation of fruits, particularly in the dr)^ state, by mean;

of the best modern methods. This in done in the factory opened in Cune<j

by thermo-electric machines.

In preparing apples, they are sorted into 3 grades :
—

i) fine and large ; 2) medium ; 3) small or green, or beginning t(

spoil. The apples of the first grade are peeled, the heart is removed anc

they are sHced, dried and packed in boxes.

The second grade apples are used for cider making, which is thei

either consumed or passed over fresh pomace to make "
piquette" ('small

cider) or fermented to make dry cider.

The third grade apples are mixed with the by-products of the othe

grades, dried and ground, thus giving a powder well suited for rearing stock

[44I-44S]
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It is given to calves at the rate of a pound per head per day, and when tested

practically has always given excellent results. This apple powder has

.,the following percentage composition :
— Water, 8.48 ; fats, 3.88 ; ash,

7.18 ; nitrogenous matter, 7 ; fibre, 19.05 ;
and nitrogen-free extract, 51.41 %.

443
- The English Thoroughbred in Italy.

— Moreschi b., in uItalia agncoia, Year 56,

No. 10, pp. 305-316 + 3 Figs. Piacenza, October 15, 1919. horses

There are not many more than 30 breeders of English thoroughbreds
in Italy and over two-thirds of the se are in Upper Italy.

In the spring of 1919, amongst the State staUions, there were 77 En-

gHsh pure-breeds, of which 41 (55 %) were born in Italy and 36 came
from abroad — 24 from England, 11 from France and i from America.

The Enghsh thoroughbred represented just over 7 % of the 1106 State

I
stallions that were in use in 1919.

There has been a rapid and progressive diminution in the proportion
1 of thoroughbreds in the deposits :—-

14.16 % in 1890 ; 13.07 % in 1899 ;

' 12. II % in 1904 ;
11.20 % in 1912 ; 10.28 % in 1914.

The 77 that were employed in 1919 Were distributed as follows to the

various deposits :
— Crenia, 4 ; Ferrara, 6

; Reggio Emilia, 17 ; Pisa, 18 ;

Santa Maria di Capua, 13 ; Catania, 19. The deposit at Ozieri (province
of Sassari), which serves Sardinia, has none now, as horse-breeding in the

island has a decided tendency towards the Arab type, which has always

given excellent results.

Thoroughbred horses are less common in northern Italy, more common
in central Italy and still more common in southern Italy and Sicily. In

Sicil}^, they are used for producing Anglo-Arabs, which are said to be more
robust than the Arab and less exacting than the EngUsh horses, with true

and harmonious proportions and large, well-attached muscles.

444
- The Escutcheon of Dairy Cows.— hooper, J. J., (Kentucky Experiment station) cattle
in the Breeders' Gazette, Vol. 76, No. 2, pp. 52-53. Chicago, July i, 1919.

Short discussion on the shape of the escutcheon of 1019 dairy cattle

examined by the author and J. W. Whitehouse at the Kentucky
Agricultural Station. They found that the

"
Flandrine

"
type of Gu^non

is dominant in the Holsteins (66 %), Guernseys (54 %), Kerry (68 %)
and in the few Ayrshires examined (92%) whilst the

"
Selvedge" type was

commoner in the Jersey (4c %). The average of the yields of registered

Jersey cows shows that cows with a shape of escutcheon theoretically cor-

responding to a lower milk yield, whether of the "Flandrine" or
"
Selvedge" type, give more milk and butter than cows with an escutcheon

theoretically of the first class of the corresponding type. The author
concludes that the escutcheon is more or less a characteristic of the breed
and that its si^e and shape are of little if any importance in selecting dairy
cattle.

445
- Sheep Breeding in Hanover, Germany. — Koster, in the Muteiiungen der Deut-

schen Landwirtschafts-Gesellschaft, No. 23, pp. 319-324. Berlin, June 7, 1919.

Sheep fattening has long been an important branch of stock rearing
in the I^eine valley, Germany. As the production of wool and meat

[443-445]
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are of great importance in Germany now, the author has collected the

results obtained in Hanover with suitable crosses between the local breed

(I^eineschaf) and an EngHsh mutton breed. The Leine sheep is a good milker,

wdch can feed its lambs for 6 months or more, but its wool is coarse and

scanty and the lambs are not early maturing. The cross-bred lambs, how-

ever, can be fattened after the 10th. week, if the proper precautions are

taken for fattening such young animals. The results obtained by crossing

with the Oxford are given in Table I. The total fattening period can be

divided, according to the results obtained, into three sub-periods, the first

of 12 weeks, the second of 8 and the third of 9, during which the gain in

weight is according to the ratio 3:2:1.
During the same experiments, the gains in weight were notified of 6

fams, 6 wethers and 6 ewes as well as of 6 rams respectively belonging to the

Oxford, Hampshire and common breeds.

The results are given in Table II.

Tabi,e II. — Gain in weight of various sheep.

6 rams
6 wethers ....
6 ewes

6 Oxford rams. .

6 Hampshire rams

6 common rams .

Initial weight
Days

of fattening

Gaiu

in weiglit

Gain per head

per day

kg.

67
67
69

140
140
140

105

105

140

kg.

218
200

192

171

167
218

kg.

0.26

0-235

0.25

0,.28

0.265
0.26

TABLE III. — Wool produced and scouring results

from the cross Leinc Dishley X Merino {in kg.)



490 SHEEP

As regards the results obtained in improving the quahty and yield oi

the wool, the results given in Table III were obtained by crossing the local;

Leine with the Merino-Di'^hley.
The results in Table III show that by igig the third quahty wool

which is characteristic of the lycine breed had almost completely disap-

peared, thus showing the improving influence of the Merino-Dishley cross

on the quahty of the wool in successive crosses. As well as these genera^
results, those relating to each animal are given (Table IV) and show the

large individual variations.
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446
- Dried Carrots as Food for Pigs.

— Badoxjx, p., in La Tene Vandoise, Year XI,

N. 47, pp. 420-421. lyausamie, November 22, 1919.

I
The author \^/as asked by the

"
Societe Vandoise d'Agriculture

"
to

I
test the food value of dried carrots for pigs. Three groups of pigs were se-

'lected and group A served as control, B received a medium ration of dried

carrots and C received a heavy ration. The rations always contained the

same amount of digestible nutrients ; they were as follows :
—

PIGS

Foods
Group A

ist and 2nd
week

Group B

1st week 2nd week

Group C

1st week 2nd week

Potatoes kg.

Maize »

Haricots »

Barley »

Rye »

Cake J)

Dried carrots »

Nutritive ratio

2.000

0.450

0.300
0.200

0.1 00

0.1 00

6.25

1.600

0.500

0.300
0.200

0.100

0.050
0.200

6.25

2.000

0.250
0.200

0.200

O.IOO
O.IOO

0.500

1 : 6.23

1.300

0-550

0.270
0.200
O.IOO

0.050

0.300

1 : 6.25

2.000

0.130

0.140
O.IOO

O.IOO

0.070
1.000

1 : 6.24

The cost of the ration for each of the three groups was respectively 92,

93 and 92.5 centimes per day per head with the following prices per kilo :

Potatoes, 15 ct., ; maize, 50 ct. ; haricots, 53 ct. ; barley, 64 ct. ; rye, 60 ct. ;

cake, 50 ct. ; dried carrots, 32 ct.

The increase in Hve weight was 230 gm. per head per day and was equal
in the three groups.

The results were satisfactory on the whole and show that dried carrots
are suitable for fattening pigs, especially as, regarding the experimental
groups (contrary to the control group), the ride was intentionaly neglected
that once a fattening ration is chosen it should not be changed, otherwise
the utiHsation of the nutrients greatly decreases.

Ivight-coloured dried carrots are much richer in food material than dark-
coloured ones, and contain an average of : Protein, 7.1 % ; fat, i.i % ;

sugars, 34.5 % ; moisture, 21.8 %. Pigs are very fond of them and the best
ration is 500 gm. for pigs weighing 50 kg.

447
- Citrus Peel as Food for Pi^. — Allen, R. S., in the Maryland State College of

Agriculture, Agricultural Experiment Station, Bulletin 227, pp. 193-202. Maryland,
/March, 191 9.

Garbage constitutes a good food for pigs, chickens and sheep but chiefly
for pigs. It usually consists of 16 % of animal matter, 70 % of vegetable
matter, 5 % of unutilisable matter, and usually contains approxima-
tely 70 % of water, 20 % of solid matter, 3.5 % of fat, 1.5 % of bone,

i and 5 % of useless matter. The best rate at which to feed it to pigs
IS 20 lb., per head per day and, for hygienic reasons, it should be cooked
Srst.
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Pigs will not eat the raw peel of citrus fruits, and it is generally sup- 1

posed that cooking leads to the formation of a substance poisonous to

pigs. The author was asked by the National Research Council to findj
whether this belief is correct, and accordingly experimented on 4 groups of

3 pigs each at the Maryland Experiment Station. Each group was given
maize flour, linseed cake + tankage in the proportions of 94 : 3 : 3.

y

One group received no other food .and served as control ; the others were '

respectively given large quantities of the cooked peel of oranges, lemons
and grape fruit. The peel was about Y^ of the total food consumed. The
test wiht the group given grape fruit had to be stopped after 40 days, as no i

more was available ; that with the two other groups lasted 90 days. A
table gives the weight of the animals every 10 days. No toxic effects we:

observed. The control group ate 10.51b. of food for each lb. of weight

gained ; the group that ate orange peel ate 6.7 lb. of the basal ration and
the group that ate lemon peel ate 5.7 lb. If this peel is available it is best

used b}^ cooking it and feeding it to pigs.

POULTRY 448 - Ostriches in North Africa. — riviere, C, in the Revue agricole de VAfrique du Nord,
Year XVIII, No. 25, pp. 5i-54- Algiers, January 16, 1920.

The Berbery ostrich [Struthio camelus I^in.), the finest existing ostrich,

belongs exclusively to North Africa. Attempts to domesticate it hav^e

long been made in that region and the author sums up the attempts made
from 1868 up to the present, attempts which have all failed.

The failures in Algeria and elsewhere are largely due to the bad origin

of the breeding animals. Then the marine climate of North Africa, espe-

cially on the littoral, where the runs had been established, is apparently
unsuitable for the production of fine feathers.

The right place for the industrial exploitation of the ostrich in North

Africa is the extensive steppe regions whose air and soil are both dry,
where the grassy covering has some temporary value ; there it is that the

plumage acquires all its qualities and the bird keeps its vigour, for damp
and bad weather are injurious to it.

In 1888, the author had the idea oi populating the southern regions

on the Sahara border by transporting there all the breeding pairs from the

experiment gardens and ostrich farms in Algeria, and confiding them to

the care of the Djemmas (a sort of administrative council of the southern

tribes), who would have reared them by changing their pastures. However,
this idea never matured on account of financial difficulties.

As regards the state of the ostrich farms in Algeria, Tunisia, Morocco f

and even in Madagascar (i), the author affirms that
'"

for many years now,
in spite of failure upon failure, they remain still at the stage of hope and

expense ".

The unfavourable conditions that apparently are opposed to economic

rearing in all North Africa are summarised by the author as follows :

I

(i) For ostrich-rearing in Tunisia, see R., 1911, No. 1483 ;
in Madagascar, see R., 19^0

p. 144; R., May, 1911, No. 1484; R. August, 1914, No. 757- {Ed.)

[441-448]
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The cock Berbery ostrich has long white plumes in the wings and tail

and these are the most in demand. Those of the hen, generally grey, are

much less valuable.

Egg-laying only takes place in periods, every 2 days, in winter and
summer. There are from 30 to 40 and even as many as 60 eggs. The eggs
are usually hatched by both the parents, but the cock often takes a more
active part in incubation, which lasts from 42 to 45 days and good hatchings

give a dozen chicks which are easily reared by the parents. Thus, many
eggs are lost and, unfortunately the eggs of this race cannot be hatched

artificially ;
the rapid development of ostrich farming in South Africa is

largely due to the fact that the eggs of the ostrich there can easily be incu-

bated artificially.

The existing difficulties in the way of ostrich farming are :

i) The difficulty, even the impossibility, of obtaining breeding ani-

mals of a good type.

2) The difficulty of using artificial incubation with the Berbery race.

3) The difficulty of cheap stabling and maintaining a good sized

flock which, before the war, cost 170 francs per pair per year (in the Cape,
the annual gross revenue was 150 to 200 fr. per pair).

4) The income is only from the feathers ;
the sale oi the eggs for

food is of slight importance.

5) The food for a fine breeding pair consists per day, of 500-600 gm.
of various grains, about 20 kg. of green food and 8 litres of water.

It would V^e difficult to realise these conditions in the steppe regions,
where only the dry climate is favourable to the feather-bearing ostrich.

The necessary technique for obtaining a good yield by natural incuba-

tion has been accurately ascertained at the Algiers Experimental Garden.
The author gives no definite conclusion and limits himself to explain-

ing the situation, but past experience seems definitely against practical
ostrich farming in North Africa.

449 - Trial of a System Consisting in Keeping Two Queens in Each Hive. — Sladen,
F. W., in the Agricultural Gazette of Canada, Dominion Ministry of Agriculture, Vol. 6,

No. 2, pp. 140-142 -\- 3 Fig.s Ottawa, February, 1919.

As it would be of great utility to find an efficacious method for pre-

venting swarming without too much work, the author tried to solve the

problem by keeping 2 queens in each hive for 11 months of the year. He
found that this is a practical method and will try it again in 191 9.

Two young queens, separated by a double partition of wire gauze, were
wintered in a hive in a cellar from 1917-1918. When the dandelion flowered,
the bees and queen from one side of the gauze were removed to another hive ;

in this way swarming was avoided and the two queens gave a uniform
and increasing production of young bees, thanks to which, two strong hives
were obtained in time for the flowering of the clover. The number of bees
was much greater than the number which began the season with one queen.
These bees yielded 480 lb. of honey.

In order to avoid swarming when the clover flowers, and to obtain two

queens again in each hive (all the following operations were carried out in

[448-449]
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several colonies), the author removed the old queen from the brood
chamber when the clover flowered and, 8 days later, destroyed all the

royal cells save two, one on each side of the metal gauze. A special porch
fixed in front of the hive separated the entrances to each half by 8 inches.

This was done to avoid the possibility that the queens leaving their cells

might meet on returning from their nuptial flight. These hives did not

swarm.

450 - Sizes of Frames for Hives.— Jungfleisch, C, in UApicuUeur, Year 64, No. 2»

PP- 33-34- Paris, February, 1920.

The arrangement of the hive depends on the purpose for which it is

intended. To obtain honey in sections, the frames must be low, so as to

force the bee to climb up. High frames, or rather frames superimposed
vertically, are better suited for honey for extraction, as they help the bee

to store its provisions above the brood chamber, as it tends to do naturally.

In rich honey-districts very large frames are said to be needed, while

small frames suit poor districts. But the author points out that the

conclusion is erroneous, since large hives with large numbers of bees are

wanted everywhere and while the hives can be numerous in rich districts,

they must inevitably be few in number in poor districts.

Some time has passed since a Bee-Keeping Congress tried, without

success, to clear up the question as to the size of the frames. However,
there are certain shapes which may be described as classic : the low

frame, 30 X 40 cm.
; the high frame, 30 X 40 cm. ; the square frame, 33 X

33 and 35 X 35 cm ; and the frame 42 x 27 cm., very common in France

owing to the importation of American hives. All these frames are large

(about 12 sq. decimetres in area) and are only used for the brood chamber;
the frames of the sections are only % or Y^ the height of the hive frames.

The divisible hive, with superimposed sections, which has become more
common of late, has led to the adoption of smaller frames which may be

either high or low : 35 X 25 cm.
; 30 X 30 cm. ; 30 x 25 cm. ; etc. All

these refer to inside dimensions in centimetres.

Again, bee keepers are not agreed as to how the frames should be mea-
sured. The internal dimensions are nearly always given, but the author

observes that as the external dimensions alone fix the size of the hives, ex-

tractors, etc., they are the only ones that should be given.

451
- The Boulonnaise Hive with P. Chiris Frames.— hibon, c, in UApicuUeur, Year

64, No. 2, pp. 35-36 -f- 2 Eigs. Paris, February, 1920.

This hive only differs from other mobile hives by the arrangement of its,

brood chamber. The hive consists of four panels mounted on a board and,
the 2 vertical gables to which are nailed the board and the pont and rear

walls, inclined at the same angle as the P. Chiris frame \_ /adopted for the

brood chamber. Each of the inclined walls stops 25 mm. from the board,
but is continued by a small, movable plank which slips along the outside

of the wall and rests on the board. In front, this small plank does not come
down to the board, but rests on a notched stick in which is a hole to allow

|

the bees to pass.

[448-45!]
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The board has two slopes, inclined in such a way as to throw the debris

falling from the combs towards the movable planks in the front and rear, so

that cleaning is easily carried out by lifting these planks. The median ridge

carries a metal rack which keeps the bottom of the frames in position, the

tops being kept in place by bent nails fastened in notches on the edges of

the walls.

The roof consists of a rigid panel, with tongued joins to prevent warp-

ing and fits on the body of the hive, directly on the walls, which have no

ledges.
The brood chamber contains lo frames with some 8 sq. decimetres of

available surface. The capacity is not much more than 30 litres. In

order to adapt the hive body to the square Voirnot, it was found necessary

to make it of these dimensions.

452
- To Preserve Frames from Moth. — patay.ui l'Apicuiteur, Yeax 64, No. i, p. 30

Paris, January, 1920.

To preserve sections not in use, they are placed in a well-ventilated

room ; in each section, between the frames, is placed a small piece of absorb-

ent cotton wool soaked with cinnamon oil. The author kept his sections

perfectly in this way for three years. The bees seem to be unaffected by the

smell of the oil. The author intends to place the cotton wool in all the

coverings and roofs. If a swarm dies, the combs will be found intact and

free from the larvae or moths of Gallena mellonella. If this is successful,

it will provide a valuable means of defense for a weak swarm. Very little

oil is required for an entire apiary.

453
- Ants as Enemies of Bees and Hives. — Tinayre, j., in UApicuUem, Year 63,

No. II, p. 267. Paris, November, 191 9.

Most treatises on apiculture suggest that ants are more a nuisance than

harmful to bees. The author, however, has found that hives placed near

woods are exposed to dangerous invasions by ants, especially in early spring.

Unless closely watched, the ants, starved after their winter seclusion, will

impoverish the hives in numbers and food.

It is difficult to deal with ants when the hives are near a wood, for as

soon as one ant-heap is destroyed another is formed. They can, however, be

opened with a pick and burnt out with paraffin. In addition, the base of

the supports of the hives should be surrounded by fine wood ashes, as ants

cannot climb up this ; the ashes should be renewed after the slightest rain.

FARM ENGINEERING.

454 - Protection of Tractors against Freezing.
— PAssELfeouE, G., in the journal

d'Agriculture pratique, Year LXXXIV, New Series, Vol. 33, No. 4, pp. 72-73- Paris,

January 22, 1920.

Serious accidents, such as cracked radiatiors or cracked water-jackets

of the cylinders
— accidents that not only mean expensive repairs but make

the machine unusable for some time — are caused by the freezing of the

cooling water of tractor or automobile engines.

[451-454]
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The simplest way to avoid this is to empty the radiator each time that

it freezes or threatens to freeze, provided that there is no doubt about it.

It has been suggested that the freezing point should be lowered by
mixing the radiator water with chemicals like glycerin , methyl alcohol and
calcium chloride. Glycerin has the disadvantage of fouling the radiator

tubes and pump, and diminishing the cooling power of the radiator. Methyl
alcohol gradually evaporates, as it boils at Sqo C. Calcium chloride which

gives the best results, used at the rate of 220 gm. per litre of water, lowers

the freezing point to -10° C.

The engineer M. F. Cesrron, of 37, rue de Brissac, Angers (Maine-

et-Iyoire), has invented an apparatus called the Frigon (see figure), which

Apparatus for protecting a tractor

radiator against freezing.

automatically empties the radiator before the water freezes. The

apparatus, which is quite small (14.5 X 10.4 cm.), communicates with the

radiator at its lowest point by the junction 13, which opens into a chamber i,

closed at its lower end bj^ valve 2, kept tight on its seating by a spring]

pulhng on the lever 3.

The apparatus includes a copper coil 6, with an internal diameter of I

4 mm. ;
the lower end of the coil is closed by a piston whose shoulder rests

[

on the lever 3.

To put the machine ready for action, the stopper 7 is screwed up !

until the water begins to drip from the end of the coil. This shows that
|
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the coil, which is filled through a feed communicating with the chamber i,

is full of water and that the apparatus is ready.

As the temperature of the air falls, the water in the coil, on account of

its small volume (5 cc.) and the great conductivity of the copper wall, cools

more rapidly than the radiator, so that the water in the coil is frozen while

that in the radiator is still liquid. The increase in volume due to the water

freezing in the coil pushes the piston which, acting on the lever 3, opens the

valve 2 and thus empties the radiator. -*1|

Experiments carried out by M. Ringelmann at the
"
Station d'Bssais

de Machines
"
have shown that the apparatus works when the radiator

water is still at 3° C. The water freezing in the coil moves the piston a dis-

tance of from 2-4 mm. The apparatus, placed on the radiator of a 17 H. P.

Mors automobile, emptied all the water that could be emptied by the waste

tap before it was frozen.

To provide for the safety of pumps, tanks, etc. that might be injured

b}'' freezing, this apparatus, which when placed in position requires no further

attention, could be used.

455
- Ploughs for Mechanical Cultivation. — Duval, G., in La Vie Agricole et Rurale,

Yeax IX, No. 45, pp. 331-334 + 5 Fig- Paris, Novembers, 1919.

Automatic lift and earthing. — Mechanical cultivation, which

enables and even requires the use of gang ploughs, has given the maker the

problem ot lifting and earthing the ploughs automatically. Some strong,

simple mechanism was required, as well as a movement that requires no

effort or attention on the part of the driver, who ir already sufficiently occu-

pied mth driving and has, in addition, just at the moment when he should set

the mechanism in motion, to turn correctly and come accuratelj^ back to

the furrow.

The
"
Motoculture Week

"
at Senlis provided the chance for the study

of a large number of ploughs with automatic lifts; the sj^stem on which they
work is described succintly below :

American ploughs for ploughing in ridges. — The American solu-

tion can be summarised as follows :

The frame B (Fig. t), to which the gang is fixed, is supported in front

by wheels, at least one of which plays a part in the cperation. The wheel R
is mounted loose on the axle E on a hub C of large diameter. A drum T

. is keyed on the axle inside the hub C ;
it is provided with a button a to

which one of the ends of the rod h is attached, the other end being
attached to a certain point of the frame B.

If the frame B is in the low position and if it be supposed for the mo
ment that the drum T is momentarily fastened to the ring C, when the wheel

R turns the connecting rod h, the frame B will be brought to the position
h' and B'

, and the plough will be lifted. The mechanism should hold the

frame in this position until a second movement allows it to fall or even

mechanically brings it to the low position. Usually, a simple transmission

acts on the wheeled back of the plough so as to change rhe level at which

it runs compared with the frame, either by making the stay pivot round

[454.455]
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a horizontal articulation or by making the stay slip on its support. The

plough is lifted by placing the stay in a vertical position and moving the

guide downwards; the reverse movement earths the plough. As the plough
is fairly heav\% lifting is helped by the provision of springs which tighten
as the plough earths and takes up part of the weight when the plough is

lifted.

Fig. I. — Scheme of the American plough.

The lift system on the Oliver plough (Fig. 2) is made up as follows :

i) of a roller G, fixed on the frame B
;

2) of a cam C, of special shape, with a catch V pulled by spring
towards the axle E, and provided with a circular notch e

;

3) of two rollers g' and g mounted on the jointed levers a and c,

connected by the rod h
; a spring R tends to pull g towards the cam C ;

they are separated by a lever A, through a small rod d, when a cord is pulled
in the direction shown by the arrow.

4) of a rachet wheel R, fastened on the axle E of the front wheel.

When the apparatus is in the low position, the roller g is in the notch

and presses on the end of the catch which then becomes disengaged from the

rachet wheel. Kverything is now free as far as the wheel is concerned. To
lift the frame, the driver pulls the lever in the direction / ;

the roller g is

moved away from the cam, and the catch is pulled down by the spring r.

The cam C turns and lifts the roller G, which moves to the position G',

carrying the fra me with it, thus lifting the gang. A connecting rod trans-

mits this movement to the rear wheel.

When the high position is reached, the roller ^'enters the notch, pushes
on the end of the catch v which is disengaged from the rachet wheel when the

[455]
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disconnection is carried out. Tlie roller g', held in the circular notch e

by the spring R', forms a stop. On moving the lever A again, b is freed and
-the gang falls bj^ its own weight, the roller g returns to its place in the notch

and frees the bolt v
;
the machine is now in the low position. This mecha-

nism is simple and strong, and easily accessible, being uncovered. There

is a slight disadvantage as the parts are not very near to the soil.

Fig. Mechanism of the Oliver plough.

In the two-furrow, No. 7 O1.IVER plough, lifting is carried out by an
excentric toothed segment fixed on the frame. When the lever is moved,
the segment meshes with the lantern-wheel fixed on the turf wheel. With
a forward movement, the whole rotates round the cranked shaft that con-

nects the frame and the wheels.

In the John Deere ploughs, the self-lift mechanism is of the same type
as that shown in Figure i. The frame B (Fig. 3) is attached to the w^heel

L455]
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R by the cranked shaft

b which presses, not on
which is fastened to the

of the sector s. When
frees the catches c' and
with the wheel R, the

position B' ; the rear is

EEb'. The lever a on the drum T moves the rod

the frame B, but on the depth-regulating lever 3,

frame by a bolt engaged in the appropriate notch
the lever L is pulled bj' the cord x, the roller G
c, which jams the drum T to the ring C and thus

frame passes from the low position B to the high
also moved by the pivotal motion of the " heel ".

"MlHim'Siii

Fig. 3.
— Mechanism of the John Deere plough.

Figure 4 shows the construction of the John DKElREpawl and ratchet

device. To avoid confusion, the ring C, which forms part of the wheel
;j

is shown in dots, the mechanism, of the drum T being shown in black lines.

The ring C is provided internally with a series of circular notches that makel
it a sort of ratchet. At the right moment, a roller g, mounted on the rod ^j
which commands the spring r, will slip into one of these notches; the arti-

culation of k carries a pawl c', keyed on the axle and when the pawl moves,!
it also moves k and g. A second rod d, with a pawl c, is keyed on the oppo-l
site side of the axle E ; d and k are joined by a small rod h. The drum if

has two notches at the level of the catches c and c'. In the figure, the roller!

G is in the right hand notch, pulled by the spring r shown in Figure 3. Itl
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pushes back the pawl c and g does not mesh with the ring C. If L is pushed,
G moves away, frees c, and the spring r pushes the roller g in a notch of C;

the device has operated and the crank has moved the lifting rod.

After 180 degrees are rotated, G moves into the second notch, pushes
back the pawl c', and frees the roller g of the ring and disengages the drum -

X, while holding up the plough until a fresh pull on I, brings about meshing
again, when the frame comes down to the low position after a rotation of 180

degrees, when the roller G, acting on c, again frees the drum, and so on.

Fig. 4.
— The John Deere dick work.

Chain Mechanisms. — On the P. O. (Wallut), Grand Detour, Case
land other ploughs, the self-lift operates by pushing forward the elbow-
ed axle that joins the wheels and frame. To do this, a toothed pinion is

mounted on the central part of the axle with which it is connected by a

pawl and ratchet similar to that just described. This pinion turns conti-

nually, being driven through a chain by another, but smaller pinion mount-
ed on the hub of the wheel.

When the rachet mechanism is put into action, the central part of the

elbowed axle turns and pulls the wheels towards the gang, but as the resi-

stance of the soil stops this, the inverse movement is produced, the central

part of the axleturning round the spindle of the wheel and, moving for

ward, lifting up the frame.

American Ploughs for Ploughing without Ridges. — At Senlis,
the only ploughs of this type were two-wheeled ploughs with two indepen-
dent bodies, one on the left and one on the right.

In the Moline Sulky plough, the end of the beams is kept at a fixed level,

but, a little to the rear, is a bent shaft, which lifts or earths the ploughs.
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,

X

The driver presses a pedal which acts on a friction cone in a drum mounted
on the hub of the wheel, thus forcing it to turn with the wheel

;
the drum

bears a circular groove on which rolls a chain which, pulled in this way,
turns the bent shaft. A similar arrangement is used in the horse sulky

j

and enables it to be driven by a man with a disabled arm.

French Ploughs — Although the problem w^as considered much]
later in France than in America, some elegant solutions have been found.

The number of the Vie agricole et rurale from which this article is absTJ

tracted, contains a description, by M. Coupan, of the self -lift devices of M.

M. Dubois and IvEFEbre.

Fig. 5.
— Fii.tz-Grivolas double brabant plough.

The "
Btablissements Baiac" showed a turn-wrest plough with a specij

al anti-balance device. This plough, which works with a motor windlas/

of the same firm, is characterised by a bearing axle capable of a large anguj
lar displacement around an axis transversal to the frame. This axle car|
ries with it a toothed ring which gears with a second ring with interne

teeth and fastened to the frame that supports the ploughs. Thus, wheij
the axle moves in one direction, the frame is moved in the opposite direc

tion. This device shifts the centre of gravity of the frame from the norma
and gives great stability. When speed is changed, it makes eailhing easic

for in many cases only the tipping occurs.

The "Messidoi
"
plough of the Btablissem.ents Petard, is a sort of Bell

gian gang plough that can be attached to any tractor. But the stays, i/

stead of being in the same plane, are in two planes at 90° to each other, s|

that the gang can be changed by a rotationof a quarter of a circle. This
i|
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done through a circular rack driven by a pinion worked by hand. In

the rear this plough has a sort of rolling heel with two equal wheels running

obliquely, one in the furrow and one on the turf but without a pawl and

ratchet mechanism; the heel enables the machine to run backwards.

The new double brabant two-furrow plough of the Societe material de

cultuyc moderne (Btablissements Filtz-Grivolas) has a massive " eca-

moussure
"

(70 kg. for a total weight of 420 kg.) behind which is the

two-wheeled axle. It will be seen from Figure 5 that this support is

derived from the self-lift lever, but the two arms are continued by a part

bent in front which moves in front of the sectors ; the ends are joined by
two strong springs in front of the

"
ecamoussure ".

The drawing action affects the axle, which moves forward, tightening
the springs more as the pull becomes greater ; tappets in suitable positions

on the sectors limit the displacement and regulate the entrance. This

plough enters the soil gradually, not suddenly. When the tractor stops

at the end of the furrow, the springs pull the axle back, which lifts the

beam, starts the lift and prepares the machine for turning. As the
"
ecamoussure

"
is carried far forward, the plough can be lifted and turned

easily by a labourer of medium strength.
Two ploughs of this type were ploughing without ridges at Senlis, haul-

ed by FiLTz tractors, one with a cable and the other with direct traction,

a system of attachment being 'used that obviated turning. This device

would be useful on horse brobant ploughs.

456
- Damage of Seeds in Threshing.

— Martinet G., in La Terre Vaudoise, Year XII'

No. 10, pp. 78-79 -\- I Fig. lyausanue, March 6, 1920.

According as the season is more or less dry, the proportion of grains

of wheat that are broken or simply cracked by the thresher is fairly large

and not only leads to wastage but to deficient germination and plants that

come up too thinly. The splitting of the grain is only detected when it is

treated with copper sulphate, as the fissure stains blue. Split grains are

obviously not sieved out in the machine and the large grains are the most

likely ones to suffer.

When cereals were threshed with a flail, the cut wheat was left to ripen
and dry in the field particularly oats, which were often left 2 or 3 weeks,

the reason being to facilitate separation of the seed. The need for reducing
the cost of harvesting has led to the neglect of this practice and the crop is

too often brought in too early, before the straw is sufficiently dry, especi-

ally at the nodes. The remaining damp causes the heap to ferment too

much and as well as spoiling the seed, not only in the case of oats, but

also with naked seeds. '

As the crop is not sufficiently dried, the action of the organs of the thre-

shing machine has had to become more vigorous in order to separate the

seed completely. Consequently, the drum has to revolve more quickly
and the fittings of the drum and counter-drum are closer set. The beaters

themselves, which were formerly wooden staves cased with iron or angle

irons whose ridge was the sole active part, have given place in the modern
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drums to beaters with oblique, very prominent grooves, so that the thresher

would be almost like a crusher, did not the presence of the straw somewhat

mitigate the violent action of the shelling organs on the grain .

The "
Knglish

"
beaters are suitable for wheat with soft seeds, but

not hard or semi-hard seeds. In fact, some recent threshers of English
make have beaters with less pronounced undulations and with the front part
bevelled, and, in addition, the beater is often preceded by a plane, inclined

portion which pulls the straw and ears less roughly towards the beater, the

material being treated less roughly. In this respect, the angle iron and to

a certain extent, the closed drum, act more or less in the same way.
The French makers fit the workijig part of the beaters in their machines

with iron bands with fairly smooth longitudinal undulations, so that

breakage is diminished or hardlj^ occurs.

The makers, therefore, should study the subject, so as to avoid useless

damage to the grain and straw . The author thinks that the French beater

with an inclined plane is the type that should be adopted.
In threshing seed grain, it might be useful to adopt a light pre-thresher,

with soft wooden beaters, which would separate the large grains for use as

seed and would be followed by complete threshing with the ordinary drum
placed immediately afterwards.

457 - Review of Patents.— Sources: Canada, United States, France, New Zealand,
United Kingdom, Swjtzerland, see R. January, 1920.

Tii<i,ACE Machines and Impi^ements. — Canada: 193896 Combined

plough and cultivator; 193980-194429-194835-194984-194999 Cultivators;

194282-194665-195191 Tillage machines ; 194939 Turn-wrest plough ;

195007 Tractor plough ; 19512c Stone gatherer ; 195228 Traction mech-
anism for ploughs ; 195324 Plough frame; 1^5470 Machine for destroying
stubble.

France: 497459. Motor vehicle for mechanical cultivation; 4983481
Pulveriser attachment or ploughs ; 498701 Motorplough.

New Zealand: 40943 Plough; 40911 Extirpator; 41011-41148 Cul-

tivators with rotary pieces ; 42071 Depth regulator for ploughs ; 42229 j

Working part for a scarifier.

Switzerland : 84387 Harrow; 84388 Turn-wrest plough; 84391 Hoes for]

tillage machines ; 84396 Combined hoe and tillage machine.
United Kingdom: 134288-134561. Motorploughs ; 134293 Plough]

mould board.

United States : 1321248 Pulveriser ; 1321367 Guide and depth regulatorj
for ploughs ; 1321551 Tractor plough ; 1322066 Swingle-trees for disc-

harrow ; 1322455 Cultivator ; 1323082-1323184-1324719 Garden ploughs ;j

1323481 Harrow suspended from, a cart ; 1323887 Disc-plough with sub-soiler.

Manures and Manuring. — Canada: 194796-195602 Process
for]

making aluminium nitride.

New Zealand : 41071-41072-41073. Processes for manufacturing ni-|
trates ; 41074 Process for manufacturing calcium nitrate.

United States : 1322031-1324540 Manure spreader? : 1323674 Manure
loader.
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Drii.1^ and Seeding Machines. — Canada : 194569 Maize sower.

Switzerland : 84192 Potato planter.
United States : 1321226-1322574-1322915 Potato planters ; 1322709

Machine for cutting seed potatoes ; 1324045 Maize and pea sower ; 1324618
Machine for replanting ; 1324728 Accessory for sower.

Various CuIvTurai, Operations. — Canada : 195151 Maize
cultivator.

New Zealand: 4091 1 Weed extirpator.
Switzerland : 84394 Swede hoe

; 84396 Combined hoe and tillage

machine.

C/wYg^ 5^a^^s .• 1321152 Straw spreader ; 1324187 Cultivator for man-

golds, etc.

Controi. of Diseases and Pests of Pi^ants. — Canada : 194708
Machine for destroying potato bugs ; 194868 Couch-grass destroyer.

France ; 497314 Machine for barking and lime-washing vines and
fruit trees.

New Zealand :— 4091 1 Weed extirpator.
United States :— 1322133 Cotton chopper ; 1322742 Weed extirpator ;

1323016 Machine for destroying the cotton boll weevil {Anthonomus
grandis).

Reapers, Mowers and other Harvesting Machines. — Canada :
—

194807 Hay rake ; 195173 Bean, etc., harvester ; 195218 Machine for sup-

porting hay to be tedded
; 195281-195573 Shocking machines.

Switzerland : — 84193 Device for protecting the mower knife-bar ;

84194 Machine for compressing and tying sheaves.

United Kingdom : — 134442 Mower.
United States: — 1321805 Sorghum header ; 1321977 Machine for treat-

ang binder thread
; 1323388 Mower ; 1323404 Tobacco harvester ; 1324031

Shocking machine ; 1324683 Maize harvester.

Machine for IvIFTing Root Crops. — Canada :
— 194751 Potato

lifter ; 195475 Potato gatherer.
United States :— 1321326 Groundnut haivester.

Threshing Machines. — Canada : — 194263 Threshing machine ;

194900-195000-195104 Sorters.

United States :— 1321263-1321510-132877 Sorters ; 1321979 Combined
harvester and thresher ; 1322303 Maize thresher

; 1323691 Seed-cleaning
machine ; 1323784 Seed cleaner and sorter ; 1323906 Paddy thresher.

Transport. Storage and Preparation of Crops. — Canada. —
193935 Hay press ; 194318 Fruit sorter ; 195261 Silo door ; 195452 Sect-

ional silo.

Switzerland :
—

84195 Process and machine for drying damp crops,

especially maize col^s.

United States :
— 1321263 Hay press ; 1321851 Potato sorter ; 1321991

Hay stacker for barns ; 1322256 Device for drying hay.
Forestry. — Canada : — 195098 Stump destroyer.

^
France :

—
498202 Machine for felling coppice wood.

I Switzerland :— 84395 Machine for tying wood in bundles.
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Traction and Steering of Agricultural Machinery. — Cana-

da:— 194784 Attachment between a tractor and an agricultural machine
;

194869 Tractor draw-bar and hook ; 195009 Garden tractor ; 195228 Trac-

tion mechanism for ploughs.
France :— 498185 Machine for propelling and drawing agricultural

machines.

New Zealand :— 40807 Farm tractor.

Switzerland :— 84389 Device for converting an automobile into a

tractor ; 84390 Bearing wheel for tillage machines.

United States :
— 1321415 Wind engine.

Feeding of IvIVEStock, — Switzerland :— 84006 Root chopper ;

84393 Root and tuber cutter.

United States ;— 1324147 Straw chopper.
Poultry Farming. — Canada :— 1941 84 INIachine for applying

insecticides to poultry.
United Kingdom :— 134492 Poultry food.

Industries Depending on Plant Products. — Switzerland :—
84196 Steam drier for fruit, etc.

Dairying. — Canada :
—•

193903 Milking machine ; 193904-193905-

193956-194127 Milking-machine, teat cups; 195589 Churn.

New Zealand:— 42068 Milking machine.

United States :
—

1321372-1322588-1322589 Milking machine pulsators.^

Various. — New Zealand :
—

41649 Wire fence with reinforcedj
concrete posts ; 42302 Device for preventing stock from breaking meta'

fences.

United States : — 1322024 Apparatus for heating the water in a tank;|

1323771 Wire stretcher.

INDUSTRIES

DEPENDING
ON PLANT
PRODUCTS

AGRICUIvTURAIv INDUSTRIES.

458 - Competition for Wines from Direct Bearers. — degrully, L-, in Le ProgrS^

as,ncole ct viticole. Year XXXVII, No. 6, p. 131. Montpellier, February 8, 1920.

Although the vineyards in the south of P'rance were almost free froi

mildew during the summers of 1918 and 1919, thanks to the persisten"!

drought, many vine-growers continue to turn to direct bearers as the]

know that these favourable conditions are only temporary and may hi

followed by less kindly years, so that they consider the partial adoption oj
direct bearers as a sort of insurance against bad luck. It was on accounj
of tliis^ that the

"
Societe centrale d'Agriculture

"
of Gard organised, aj

the end of January, 1920, a competition for wines produced by direcj
bearers in that department.

The tasting jury, with M. Touch \rd Verdier presiding, collected it

remarks in a report from which the author has taken the folio wing notes

157 Gaillard-Girerd, good wine with a rather special taste.

Baco 22 A, good wine slightly foxy ; the same, gathered in 191^

was much improved.
880 Seibel, foxy.
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2007, a good wine, a little foxy.

128, good blending wine, highly coloured.

1025, ordinary wine, passable.

1000, mediocre, not worth encouraging.
2006, very good, slightly foxy.

1028, very ordinary.

Couderc, 7120, good average wine.

Tasting competitions like this are very useful in enabling the interested

persons to form an opinion of a variety before committing themselves to

large plantations and thus risking a loss.

459
- Role of Bean Flower in Bread-Making. — kayser, Ed., and Arpin, in the Comp-
tes rendus des Seances de VAcademie d'Agriculture de France, Vol. VI, No. 7, pp. 144-150.

Paris, February 18, 1920.

It has been long known that bakers, in order to improve the quality
of their dough, like to mix the flour with bean flour, in a proportion that

never exceeds 4 % ; though without knowing the scientific explanation of

this old custom.

M. Fleurent, who found in 1899 that the gluten in a flour should

contain % of gluten and 3/4 of gliadin in order to make the best bread,

has shown that bean flour contains, on the contrary, a large excess of glu-

tenin, which again balances the two constituents of the gluten, when they
are not present in the right proportions.

The authors have attempted to find out why bean flour has this good
influence in bread-making. They found that as sucrose and the proteolytic
diastases were not very abundant in bean flour, the improving eft'ect of

bean flour on wheat flour could be probably explained as follows :
—

i) Bean flour contains a considerable proportion of amylase, as the

authors found by its action on macerated malt.

2) Thanks to its content of soluble nitrogenous matter, it assists

alcoholic fermentation, increases the proportion of sugar transformed, the

weight of yeast and the quantity of carbonic acid given oft"
; in this connec-

tion, the strain of the yeast seems to be as important as the origin and

composition of the bean and wheat flours (which varies with the rate of

bolting) used.

3) It helps lactic fermentation, the lactic ferments produce a cer-

tain quantity of carbonic acid and, at the same time, lactic acid which, in

moderates amount, assists the transformation of the assimilable nitrogenous
matter and protects the mass against butyric fermentation.

4) The principles contained in bean flour may possibly have a stimu-

lating effect on the secretion of the alcoholic zymase by the yeast for not

only does adding them cause the fermentation to start more rapidly, but

adding them plus a few decigrams 61 wine yeast, in the presence of 40-45 %
of sugar, gives rise to a quicker evolution of gas as well as a thicker froth

than that observed in a tube to which no bean flour had been added, which
shows a very active zymase.

5) As M. Fleurent ahs shown, glutenin corrects the excess of gliad-
in in wheat flour ;

the addition of bean flour, which brings in glutenin, is
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all the more necessary in making bread from flour poor in glutenin seeing
that a part of this, according to Kosutany, is changed to gliadin and that

it is essential to maintain a suitable proportion between these two ele-

ments.

This work also shows that as baking flour varies in composition, bean
floui should be used judiciously and only added to wheat flour in a suitable

proportion. Again, as the composition of bean flour is variable, their quali-

ties should be determined by analysis.
j

460 - Manufacture of Vegetable Oils in Japan.
— BuUelin des MaUeres Grasses de I'Ins'

litut Colonial de Marseilles, 191 9, No. 5, p. 216. Paris, 191 9.

The oil works in Kobe and district that treat copra and soya have done

remarkably well owing to the greatly increased demand for vegetable oils

in the United States during 1917 atid 1918. The total Japanese produc-
tion of oil is 223500 cases (7894 metric tons) a month, consisting of :

—
-j

Soya, 92 500 cases
; coconut, 68 000

; rape, 44 000; cotton, 16 000 ; ground-
nut. 3 000 cases. In the consular district ol Kobe there are 25 large veget-
able oil-mills which produce roughly 75 % ot the whole Japanese output.
All except 3 press out the oil, the remaining 3 use. benzine for extraction]

purpo'=:es. Three types of mill are in general use :
—

1) the round type with a

base about 46 cm. across, used for soya and rape ; 2) the type with an

oblong, flat base, measuring some 75x35 cm., used for copra; 3) the!

bowl type, in which a stone roller crushes a certain amount of seed!

pulp kept in by iron circles, used to crush soya and groundnuts a second]
and third time.

The Kashiwara oil works employ's the latest American system of rotat-J

ing screw press. When filtering is required, ordinary filter presses witl

fullers' earth are emploj^ed. A new mill with a capacity of about 20 00c

cases a month is being built, and many local mills are being enlarged so as

to increase their output or to enable them to treat other seeds. The plant
installed is usually an adaption of American or Japanese machines for treat-

ing cotton seed.

461 - Studies on the Rustiness of Sheet Rubber. —.hellendoorn.h. j., in the ^^-cWel

voor de RubbercuUuur in Nederlandsch-Indie, Year III, No. 9, pp. 419-436. Batavia|

October, 191 9.

The rustiness of sheet rubber (i) has been attributed to various causes

it has been ascribed to the formation of a superficial layer of resin ; MoRGA^

suggested that it was due to incomplete coagulation of the latex and Eatoi

(i) Sheet rubber is prepared as follows :
—• The latex is coagvilated in enamelled dishej

like those used in photographj' ; the coaguliini is taken out and squeezed with a wooden roUe

on a wooden table to remove the water ;
the sheet thus obtained is rolled between rollers wit|

different patterns on their surface and turning at the same speed (in making crepe rut

ber, they are closer together and run at different speeds) the distance between the rollers

decreased each time the sheet is passed through, so that the sheet becomes thinner ani

marked with regular figures ;
in this way the diamond sheets are obtained

; they are thej

dried and smoked (crepe is not smoked). {Ed.)
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thinks that it is a deposit of certain constituents of the serum, especial

proteins, dried in a film on the surface of the rubber.

The author's researches have led him to the conclusion that rustiness

is due to the decomposition of the serum, especially of the protein matter,

b)' an aerobic micro-organism. The results of the experiments are given
below :

—
i) Experimental production of rustiness. — The author was always

table to produce rust experimentally on sheets just taken from the roller

and kept in a damp atmosphere for 24 or 48 hours. These sheets were hung
up in petrol tins containing a layer of water on the bottom and tightly
closed ; small pieces of rubber placed in a glass containing water on the bot-

tom also became rusty.

The great importance of the dampness of the atmosphere in which the

sheet is placed after rolling is shown by the fact that sheets placed in a dry
room at 40-60° C. immediately after rolHng never became rusty, while, at

the ordinary temperature, rust occasionally appeared during damp weather.

'When the petrol tin mentioned above was not hermetically closed, the parts
of the sheets turned towards the top and near the cover where there was
some ventilation were sometimes free from rust, whereas the lower parts
and those near the water in the bottom were always rusted.

2) Rust occurs if the coagulum is only rolled into sheets some time after

coagulation.
— ArEns has stated that when the coagulum is left in

the coagulation dishes for some time after it is done (a night, for example),
the part of the sheet corresponding to the upper side of the coagulum and
which has, consequently, been exposed to the air, is more rusty than the

part of the sheet corresponding to the lower part of the coagulum that was
immersed in the serum. This is due to the fact that infection and, possibly,
the development of the aerobic organism, can take place more qiuckly on
the surface. The author found that the rust increased if the sheets were
rolled 24 hours after coagulation instead of immediately after.

It should be noted that the atmospheric conditions in which the sheet
is placed are very important, as pointed out previously, and they may act in

both ways on the effect of the infection on the coagulum. Thus, it may
happen that the lower side of the sheet in the tin is inore rusty than the
other side on account of the greater humidity to which it is exposed, even
if it was the side that was immersed in the serum during coagulation. In

present practice, as the coagulum is rolled immediately after coagulation,
rust can only appear on those parts of the sheets that remain damp during
the period just after rolling.

3) Disinfection.
— Rust can be avoided by disinfecting the surface

!of the sheets as they come from the rollers, e. g., by immersing them for a

certain time in dilute solutions of formahn, chinosol (ortho-hydroxyquin-
oline sulphate), or bisulphite. Even when a large proportion of the untreat-

led sheets is rusty, the disinfected sheets do not show a trace of it, or if the

disinfection is not sufficient, they onXy show traces.

If feebly disinfected sheets are kept for a long time in a damp atmos-

phere, rust will always appear, but if the sheets are disinfected by placing
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in a tin containing dilute formalin instead of water, rust formation is prev-
ented. The same disinfecting effect can be obtained by submitting the

freshly rolled sheets to the action of steam or dipping them in hot water.

This is the well-known method much used of late years to avoid rusting
and surface oxidation due to enzymes. The author found a very slight

rustiness on sheets that had been immersed for lo minutes in water at

35-50° C, and disinfection was complete when the water was at least at

600 C. .

4) Rust caused by an infection.
— The author died before he was

able to isolate the micro-organism of the infection, but his experiments
demonstrated its existence. If rust from infected sheets is suspended in

water, and this water is sprinkled on sheets that have been disinfected by
steam, the latter sheets will rust. Similarly very dry sheets infected by a

drop of the suspension and placed in a damp atmosphere for some time also

becomes rusty.

5) The micro-organism is aerobic — Like practical experience,
the author's experiments show that air is absolutely necessary for the de-

velopment of rust on the sheets. Thus if a newty made sheet is rolled up
tightly, only the outer part in contact with the air will rust if it is placed in

a damp atmosphere. Again, if sheets hung up side by side become rusty,

it has been demonstrated by practical experience that sheets that are

touching remain free from rust. The author has shown by special experi-

ments that rust does not grow in an atmosphere deprived of oxygen.

6) Effect of temperature.
— The optimum temperature for the organ-

ism seems to be about 40° C. When the tins or glasses that constituted

the damp atmosphere were placed in an incubator at 40°, rust developed
with greater intensity than at the room temperature (27° C.) ;

but at 50° C.

no rust appeared. This temperature is perhaps too great for the growth
of the micro-organism, but it may be that at 50° C. the humidity of the sur-

rounding air is too low% so that the organism cannot obtain sufficient

moisture.

7) Source of food material. — The thin layer of serum material

that remains on the sheet after draining, or the substances absorbed by the

rubber, constitute the sources of the food material for the micro-organisms.
In this respect, diluted serum seems preferable to non-diluted serum ;

sheets made from dilute latex (15 % and even 5.7 % of rubber) were more
rusted than sheets from an undiluted latex. If a large part of the soluble

matter of the serum is left on the sheets when washing them in water after

rolling, rusting is not avoided, but, on the contrary, is much more pre-

valent.

Planters are well aware that if \^ery dilute serum is left on the sheets

after washing them in water, there forms a layer with a gelatinous consistency

just as if fat had been extracted from the rubber. This substance is prob-

ably closely connected with the matter that forms the film of rust. The

work, however, was interrupted before this film could be chemically

examined.
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8) Disinfection hy '.-moke. — The question as to whether smoke is

a disinfectant that suffices to prevent the growth of the micro-organisms
is of great practical importance. If damp sheets are placed in smoking
rooms with poor ventilation, a damp atmosphere may be formed with a

slightly raised temperature, thus constituting very favourable conditions

for the development of the micro-organisms, unless the smoke is a sufficient

protection. The author's experiments seem to show that smoke prevents
a considerable formation of rust under these conditions, but does hot pre-
vent it completely. Rust may develop especially in those places that are

not'^easity penetrated by the smoke, as for example in those parts where
the sheets are very close together. But if the sheets are rapidly dried

in the air and if they are sufficiently dry when placed in the smoking
rooms, smoking is not of great importance in this respect, as the sheets are

alread}^ under conditions that do not favour the growth of the micro-

organism.

9) Practical method for preventing rust. — The simplest me-
thod for preventing rust under present conditions is to dry the sur-

face of the sheets sufficiently quickly so that the micro-organisms have not

time to develop, as they only grow on the surface exposed to the air and re-

quire moisture. After rolling the sheets and washing them in water, they
should be hung up in such a way, as to be well separated one from another

in a well-ventilated place, outside the factory, if required, under a shelter

or in a shaded spot, which is preferable to some dark corner of the factory.
After drying for a few hours only, they should be put in the smoking room.

The sheets should not be left to drain outside the smoking room during
a night.

Rust can also be prevented by disinfecting the surface of the sheet ,

with a dilute solution of formol or chinosol, but this method is not to be

recommended, as it is less efficacious and costs more than the practical me-
thod described previously.

The method which consists in plunging the sheets for a certain time into

warm water should be discarded, as the quality of the rubber might
suffer.

462 - Utilisation of Frosted Sugar Cane as Fuel, and its Calorific Value. —
Padros, J. S., in the Universidad de Tucumdn, Informes del Deparlamento de In-

vestigaciones industriales, No. 7, pp. 33-43. Buenos Ayres, 1918. —• Diaz, C.

Ibid., p. 44.

In June and July, 1918, there were sharp frosts in the Tucuman region
of Argentina, which rendered large quantities of sugar cane of no use for

sugar manufacture. As the question of utilising them came up, Prof. Pa-
DRAS suggested their use as fuel, as 3750 kg. of cane with 70 % of moisture
is equal in calorific value to 1000 kg. of fire-wood.

Senor Diaz has studied the fuel value of frosted canes belonging to some
of the varieties grown at Tucuman ;

he obtained the following results, cal-

culated on the basis of the dry matter.
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Fuel vahie of certain varieties of sugar cane.

Java

caue 234

Java

caue 213

Java

cane 228

Java Cane

cane 36 ]

charcoal

Eau.
Combustible matter
Fuel value . .

6475 % 58.67 %
35-35 %

i

41-33 %
414003!. 4075 cal.

61.00%
39.00 %
401 7 cal.

55 -oo %
45.00 %
4009 cal.

3-5 %
96.5 %
6661 cal.

* Incompletely carbonised, containing some 20 % of volatile matter.

INDUSTRIES
DEPENDING
ON ANIMAL
PRODUCTS

463 -Biitterfat Losses in Creameries. — Washburn, r. m., dahlberg, a. c, Sorenson

J. aud MoRTENSEN, M. p., in The University of Minnesota, Agricultural Experiment Station

Bulletin 1.77, pp. 12. University Farm, St. Paul, September, igi8.

The authors have investigated the differences between the actual and
calculated yield due to mechanical loss of fat as well as to losses due to inher-

ent defects of the Babcock test (i), or to faulty manipulation of that test

under commercial conditions. The observations were spread over 43 work-

ing days at the Minnesota State Creamery.
A preliminary series of studies convinced the authors that the Babcock

test for milk and cream, carried out without special precautions, is suffi-

ciently accurate for the purpose. But the method laid down for carrjdng
out this test should be strictly adhered to. Faults committed in the com-

position of the cream samples, even if they are fresh and not thick, are a

source of considerably greater errors than the comparatively unimportant
ones due to the Babcock test.

An attempt was made to determine accurately the loss of fat at all

the stages of manufacture under ordinary conditions. The weighing
vessels, the milk cans, the pasteurisers, the pipettes, pumps, etc., after the

usual rinsing, were carefully washed out with boihng water, the water then.
-•

being weighed and sampled quickly. The water used for washing the but-

ter and the boiling water used for washing the churn were both weighed
in the churn and sampled when they were done with. AH the washing wat-

ers were examined by the Babcock method (bottles of skim milk). The
skim milk and the buttermilk were examined by means of the gravimetric
method and the Babcock test. Samples of buter were taken at 10 different

points of the churn at least and examined gravimetrically. Details of the

mechanical losses are given in the appended table see page 513.
The mechanical loss is practically independent of the volume treated,

so that the percentage loss in a large creamery is very small, but careless

work will considerably increase it.

See A'. March, 1920, N. 362, {td).
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The chief cause of the loss of butter fat that could not be specified,

was due to the fact that the Babcock method shows only about

bue-third

Losses of fat in the mechanical method of butter-making.

Causes of loss

Weighing vessel, vat, heater

Cream pre-heater, pasteuriser, refrigerator

Vessel for ripening the cream

Washing water of the butter

Washing water of the churn

Total losses in a creamery treating whole milk

Total losses in a creamery treating cream separated by a

hand machine

Daily losses of fat at the

experimental creamery

lb.
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25 kg. ; place one of these blocks in each milk can, then fill with pasteurised
milk cooled at 4° C. Milk treated in this way can be kept safely for 2

or 3 weeks and be transported to any distance.

It should not be forgotten however, that while cold reduces the grow-

ing power of microbes, it does not completely destroy their faculty of

secreting specific enzymes, and this, from the hygienic point of view, cold

can only be counted upon for preserving sound milk.

.'Mf^

*rl(^

"Str
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PIvANT DISEASES

DISEASES NOT DUE
TO PARASITES OR OF UNKNOWN ORIGIN.

465
- Varieties of Potato Resistant to Wart Disease {Chrysophlyctis endo-

biotica) in England.
— See No. 420 of this Review.

RESISTANT
PI ANTS.

466
- Lime-Sulphur Wash or Polysulphides of Calcium as Fungicides.

— See means
No. 478 of this Review. of prevention

and control

467 - Coppsr Carbonate as a Substitute for Copper Sulphate in the Control of Wheat
Smut. — See No. 469 of this Review.

468 - Experiments on Wheat Smut (r/7/e^/a Tritici).
— Strampelli, n., in the

Rendiconti delle sedute della Reale Accademia dei Linei, Classe di Scienze fisiche, matema-
tiche e naturali, 2nd Half-Year, 191 9, Vol. XXVIII, Parts 3-4, pp. 1 51-153. Rome, 191 9.

The author found, in 1918, that
"
Apulia

"
wheat, grown over an area

of some 7 hectares, was completely free from smut {Tilletia Tritici = T.

Caries), while the other varieties grown near by, especially the
"

lyuigia

Strampelli
"

variety, were fairly severely attacked. In consequence,
he has attempted to find whether this difference in behaviour was due to

chance or if there was a difference in the susceptibility of these different

varieties of wheat to the parasite.

Accordingly, he experimented with the following varieties :— Bian-

chetta, Cervara, Luigia Strampelli, Gregorio Mendel, Baionette Stram-

pelU, Hizakiri, Gentil rosso, Inversable Vilmorin (beardless soft wheats),

Maiorca, Carlotta Strampelli, Rieti, ApuHa, Akakomughi (bearded soft

wheats), Duro di PugHa and Dauno (hard wheats).
Each variety was sown in a large earthenware pot ; in the soil of each

pot 20 equidistant holes about 3 cm. deep were made. The holes were

powdered abundantly with smut spores, and then the caryopses of the

variety of wheat corresponding to the number of the pot were placed
in each hole, so that, on germinating, the caryopses were in immediate con-

tact with the spores of the fungus.

[465-46S]
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At maturity, the following percentages were found :
—

'

i) Infection on the soil surface after ^

sowing and covering the seeds with \ Healthy plants 90%; healthy caryopses 82.20%
3 cm. of soil. )

2) Infection in the soil under a layer f
, , , ,, „ „ / » » 100 % : » » 100,00 %
6 cm. below the caryopses.

^

^° ' > /o

3) Infection in the soil ixnder a layer
•u 1 it. „: (

>> » 100 % ; « » 100,00 %
14 cm. below the caryopsis. \

'° ' > /o

4) Control pot; caryopses sown in i

infected holes. i

» " °^%' " " ^-"^ %

While infection was complete when the caryopses was sown in contact

with the spores; the percentage of healthy plants at once rose to 90 %
when a 3 cm. layer of soil was placed between the caryopses and the spores

(case 1 above). The 10 % of smutted plants was certainly due to the fact

that spores had been carried by watering from the surface of the soil to

the caryopses. There was no infection at all in the other cases.

This shows that, for smut to attack the young plants the spores must
be in actual contact with the germinating seeds. Consequently, besides

burning the stubble and treating the seed with copper sulphate, the soil

should be prepared for wheat by ploughing fairly deeply so as to remove

the spores spread on the ground by the wheat as far as possible from the

seed. In addition, varieties of wheat should be chosen that are the least

sensitive to the parasite.

469 - Dry Treatment with Copper Carbonate for the Prevention of Wheat Smut. —
Darnell—Smith, G. P. and Ross, H., in The Agricultural Gazette of New South Wales,

Vol. XXX, Part lo, pp. 685-692, 7 Figs. Sydney, 1919.

Years ago, laboratory and field experiments have led the authors

to the conclusion that the copper sulphate solution in which wheat seeds

are immersed in order to prevent smut from appearing is clearly injurious,

not only to grains -that are split or otherwise damaged, but also to healthy

seeds, by retarding and, in certain cases even, preventing, germination.
After the seed had been treated with the copper sulphate solution,

the advice used to be given to immerse it again in lime water made from

freshly burnt lime, so as to neutralise the acidity of the copper sulphate.

As regards this, the authors think that, apart from the corrosive action

of the copper sulphate, simply immersing the wheat in water is more or

less harmful to the future plant. For example, if a bushel of wheat is

immersed in water for 3 minutes, it requires 8-12 hours to dry. During
this period, partial germination takes place and, if the grain is not sown
at once in damp ground so that germination may continue, the swollen

grains are stopped germinating and, when a second germination takes

place some weeks later, when the conditions are again favourable, growth
cannot be as healthy and vigorous as if the grains had not begun to ger-

minate once before.

With the object of eliminating the use of water, and of finding a less

harmful fungicide than copper sulphate, the authors have carried out
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many experiments of recent years and have been led to prefer copper car-

bonate to all the different dusting powders or gases that had been tried.

Copper carbonate, besides being a perfect fungicide, is innocuous to the

seed and has the advantage that it can be used in the dry state.

The method finally adopted for treating wheat seeds consists in pow-
dering the seed with dry copper carbonate in the proportion of 2 per 1000.

It was found to be essential to cover the seed completely with the copper
carbonate powder, which can be better done by using a machine that mixes

the wheat and copper carbonate together intimately than by doing it

by hand.

The results of cultural tests made in 1917 and 1918 at the Wagga
and Cowra Experimental Farms (New South Wales) showed an actual,

marked increase in the yield per acre in the cases where the new copper
carbonate treatment substituted the old method using a bath of copper

sulphate. This increase is positive and, in certain cases, amounts to 100 %.
The advantages derived from the use of copper carbonate instead of

copper sulphate can be summarised as follows:—
i) No water is used.

2) There is no injurious action on either seed or young plant such

as occurs with copper sulphate.

3) Seed wheat can even be treated several weeks before sowing,

4) No harm comes to the seed if it remains on a dry soil for several

weeks without germinating,

5) Better germination is obtained.

6) This method is quicker and less laborious than using copper

sulphate solution,

7) A better product is obtained.

8) The total quantity of seed grain required for sowing can be treated

when the farmer can best spare the time and not necessarily a day or

two before sowing.

470 - Preliminary Observations on the "
Straw-Blight

"
of Wheat, Oats and Barley

in the State of Washington. — Dana, B.F., in Science, New vSeries, Vol. Iv.,No. 1299 '*|
pp. 484-485. Ivancaster, Pa., November 21, 1919.

On several occasions during 191 8, diseased wheat plants were sent

from Olympia and other locaHties of the western part of the State of Wash-

ington to the Agricultural Experiment Station of Pullman for inves-

tigation.

Amongst the first specimens received, there were some which, at the

base, had elUptical lesions that penetrated through the leaf sheath to

the surface of the straw. Plants with these lesions and others with a ge-
neral blackening of the lower nodes had dead roots from the first node,
and the plants had tried to remedy this by giving off roots near to the

second node. In certain plants, two rows of roots had been successively

kiUed and still other roots had been given off near the third node. The

plants seemed to be of retarded growth and were yellowish in colour.

Further information obtained, particularly from the county of Cow-

litz, showed that the disease was the cause of a good deal of lodging, the
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stems breaking almost at soil level. From information supplied, the di-

sease had nothing to do with the nature of the soil or the tillage system
adopted. It was also observed on oats and barley, but to a slighter de-

gree, with the general blackening of the base of the straw and the death

of the roots.

The disease was reported on wheat in the counties of Cowlitz, Snoho-
mish and Thurston ; it was most serious in the county of Thurston while,

in the county of Cowlitz, it attacked wheat approaching maturity most

severely. It was recorded on barley in Pierce county only, and on oats

in Clarke, Pierce and Snohomish counties. The wheat harvest in certain

localities of Cowlitz and Thurston counties suffered considerable loss, but
no data is available to show that the disease had attacked the other cereals

equally seriously.

In 1912, CoRDLEY published some notes on a straw-blight of cereals

in Oregon, but he only described the disease briefly and did not identify
the pathogenic agent. The disease mentioned in this case is certainly
the same as that which appeared in 1918 in the western part of the State

of Washington. Other signs of the disease in the United States have not

been recorded. This disease has either been recently introduced into the

United States or has so far escaped notice.

The fungus found in the lesions of the straw was examined microsco-

pically with great care in order to identify it. The myceUum was sterile,

dark brown in colour, constricted at the points of origin of the lateral

branches, and corresponded fairly well to Rhizoctonia Solani Kiihn, except
in the diameter of the hyphae. In the case of plants showing very marked

blackening at the base of the stem, the discoloration was found to be due
to a very dense, superficial development of dark-brown hyphae, from

which, in certain cases, a sclerotium was beginning to form.

So far, no fungoid fructification has been found with the sterile material

at the base of the stem.

However, there seems to be a close similarity between the straw-

bUght observed in the State of Washington and the straw-bHght of wheat
and other cereals caused by Ophiobolus graminis Sacc. This and other

fungi related to straw-blight, produce an ascophorous form on the old

straw
; it seems probable that it must be ascertained whether the fungus

causing straw-blight of cereals in the west of the State of Washington also

possesses a perfect or ascophorous form which hibernates on the stems
of the diseased gramineae. It is also possible that the disease exists on
the native grasses, and it is known that, by means of the wild host-plants,
other fungi that cause straw-blight can be introduced into the crop rota-

tion. Up to the present, it has not been possible to make a careful study
in the field with the object of discovering the ascophorus stage. In the

limited work carried out, the only perithecial form found on old wheat
stubble was a species of Pleospora, and it cannot yet be said whether the

disease in question is the same as one of the similar diseases that have
been studied in Europe or Australia.
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Reports show that the disease is fairly widel}^ diffused in the western

part of the State of Washington and the notes furnished b}- Cordley
seem to show that the disease may have already manifested itself for some

years. Only with time can it be ascertained if the disease will attain,

in the United States, the same gravity as the pathological manifestations

groupe dunder the name of straw-blight of cereals in Europe and Australia.

471 - On the Silver Leaf Disease in England (i).
— bintner, j., in the Royal Botanic

Gardens, Kew, Bulletin of Miscellaneous Information,l\os. 6-7, pp. 241-263, 8 Figs., i PI.

Eondon, 191 9.

The author's researches lead to the conclusion that there are two

tj^pes of silver leaf disease, i) the true silver leaf, v\'hich is the more common
and is caused by the basidiomycete Stereum purpureum, and 2) the false

silver leaf, which is comparatively rare and is apparentl}^ due to a physio-

logical weakening of the plant. It is difficult to distinguish between the

two forms by external examination as the foliage has practically the same

appearance in both cases. True silver leaf, however, is characterised by
a dark coloration of the wood when seen in cross section, and by the

ease with which the upper epidermis of the leaves peels off.

The chief characteristics of true silver leaf are as follows :— The nor-

mal green colour is obliterated by the presence of air spaces under the

cuticle, owing to which the Hght is reflected and the leaf takes on a silvery

appearance. As a rule, there is no reduction in the number of the chlo-

roplasts. As a result of the dissolution of the .median lamella of the cell

walls of the leaf, the leaf tissues easily fall apart when a section is cut

through them. The dissolution of the median lamella is possibly caused

b}^ the production of sonie diffusible toxic substance during the metabolism
of the fungus and the invaded cells of the host

; this substance is then

conveyed to the leaves by the water ducts where it causes a change in

the enzymes which can dissolve the pectic substances of the cell wall.

Moreover, infected plants nearly always show continuous dark-brown
streaks in the woody tissues of the stem, twigs, branches or roots which,
when examined under the microscope, show the presence of extremely
fine filaments of S. purpureum. If branches . suffering from silver leaf

are kept in water for 48 hours, they change the colour of the water to a

degree of intensity varying with the severity of the attack.

Initial infection takes place just above the soil level, and even

immediately below it and, from the information available, the fungus
can only penetrate the host by means of open wounds. Recent inocula-

tion experiments confirm the opinion that w:ounded superficial roots can
be infected

; the frequency of the infection probably depends on the va-

riety of stock used for grafting. When the disease is hmited to one of

the large branches the disease is ca^lsed by a local infection and has not yet

spread to the main stem. Diseased suckers originating from a healthy
tree show that the disease is present in the roots, while the appearance of

healthy shoots on diseased plants indicates crown or stem infection that has

J.

(i) See R., August, 1917, No. 775- [Ed.)
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not yet reached he root system. The author has examined the following

plants all of which are subject to true silver leaf:— Victoria plum
(and the stocks on which this variety is usually grafted, viz., the

Brompton plum and Common plum), Prunus lusitanica, P. triloha var,

flore pleno amongst apples, the Lord Grosvenor and Bramley's Seedling
varieties : Spiraea

'

japonica var. glabrata. Neviusia alahamensis, Ribes

ceretim. Laburnum alpinium and L. vulgare. Although fructifications of

^fereum purpureum have not yet been noticed on Spiraea japo-nica var.

.'abrata and Ribes cereum, it is certain that the hyphae observed in the

tissues of these plants were identical with those of the fungus obtained

in artificial cultures.

On account of the frequency and disastrous effects of true silver leaf
and the ever increasing world-wide importance of the disease, the author

particularly recommends the destruction of 5. pitrpureum wherever it

ocdurs, whether as parasite or saprophyte.
If the disease is found locaHsed in the upper set branches of a tree,

the diseased branches should be cut off below the point where the disease

has changed the colour of the wood. If the lower branches are attacked,
there is htde hope of their recovery because, in this case, the fungus
has already invaded the main stem ;

aU that remains to be done is to uproot
the tree before the fructifications of the fungus can develop (usually alwut

September) .

If a branch is amputated, the stump should be cut as close as

possible to the main stem or at its point of origin if it is a secondary
branch, the object being to help the callus to form as rapidlv' as possible.
WTien pruning branches, the cut surface should be at once protected
with Stockholm tar or grafting wax to prevent spores of the fungus
from penetrating.

All dead or diseased wood should be removed from the plantation,
for the fungus in wood quickly develops fructifications whose spores are

"^dangerous to the sirrrounding trees.

Diseased branches should not be used for fencing as thev would
be j\ist as dangerous as if they were left in heaps in the orchard.

The wood must be stored in very dry places to prevent the growth of the

fungus. In large plantations the cut branches should be made into char-

coal on the spot.
In plantations where the plough is used for catch crops, it is difiicult

: :> avoid damaging the surface roots, but the additional injury due to

the use of the spade can be minimised by using it carefully and by the

pulling up of suckers. \'arieties of plums grown on their own roots

produce few if any suckers and, consequently, these varieties should be

planted whenever circumstances permit. Varieties of plums that resist

or are less susceptible to the disease, such as the Yellow Fershore (also

known as Yellow Egg plum) and Early Ri\-er5 plums should be planted.
\'arieties of apple that produce cookers of the soft type are more

subject to silver leaf than the others, which, should therefore be planted
in preference.
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Certain stocks, suchas the Brompton and Common plums, are very-

susceptible to the disease, whilst the Yellow Pershore has a certain degree
of resistance in addition to other good qualities.

Ornamental trees and shrubs known to be suffering from the disease

should not be pruned unless the cut surfaces*can be protected immediately
after pruning.

When infected plum trees are replanted, the use of varieties such as

Victoria and Czar that are already known to be subject to true silver leaf,

should be avoided, and pears, Cob-nuts or Filberts should be planted
between the plums.

False silver leaf is much less prevalent than true silver leaf, and can

easily be identified by certain microscopic characters. The number of

chloroplasts in the leaves is reduced, so that the leaves take on a some-

what silver-lead sheen which is visible even at a distance ; the median
lamella is not dissolved and the cells are not broken up. No trace of

hyphae has been found in any part of the diseased plant. No continuous

streaks are seen in which the wood changes colour and cut branches do
not affect the colour of water in which they are immersed.

False silver leaf is sometimes found on apple trees (Grenadier and

Bramley's Seedling on Camelia Sasanqua var., Koelreuteria paniculata)

and, rarely on cultivated varieties of Cherry, Peach and Plum trees.

It appears that trees or shrubs that have suffered from false silver leaf

for one or two seasons will resume their normal appearance in the

following year if they receive improved cultural treatment.

472 - Diseases of the Avocado-Pear {Persea ^ra^/ss//wa), in Trinidad.— Rorer,

J. B., in the Bulletin of the Department of AgriuUure, Trinidad and Tobago, Vol. XVII,
Part 3, pp. 132-133, 2 PI. Port of Spain, 191 9.

As there are no true plantations of Persea gratissima in Trinidad, the

trees being disseminated in cacao or other plantations, the avocado pear
has remained free from serious fungoid diseases.

On account of the interest recently shown by the planters in this fruit

tree and as large plantations will probably be established in the island and
will give rise to an export trade, the author has considered it a suitable mo-
ment for attracting attention to the diseases which may attack the tree and

become epidemic, as one at least has already become in other regions.
The sole serious disease observed so far on the fruit of P. gratissima is

that known as anthracnose, caused by a fungus very similar or closely re-

lated to that which causes anthracnosis of the mango, i. e., Gloeosporium

Mangiferae {Colletotrichum) gloeosporioides). It is almost impossible to buy a

fruit in the market that is not more or less attacked by the disease. As the

avocado pear is eaten at once, the disease does not cause serious loss, but,

if the fruit is packed for export, they will all rot in a few days.
The disease first shows itself on the fruit by the formation of a very

small brown spot. If the attack takes place when the fruit is green, the

brown area does not spread, a slight depression forms, and cracks appear all

[47 1-41 »]
I
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round the edge of the spot ;
black pustules may exist in the centre of the

tissue that has gone brown. If the attack is serious, the young fruit falls

before it is ripe ; otherwise, the fruit may ripen, but the epidermis cracks

round the brown spot. When the fungus attacks fruit with a tender skin,

it penetrates the pulp and forms a conical mass of diseased tissue which may
extend to the stone, and the fruit gradually rots. Ripe fruit when attacked,

rots very rapidly. As in the case of the mango, the fungus also attacks

the leaves and, up to a certain point, may cause their fall.

To combat the disease, Bordeaux mixture must be continually sprayed
on the tree from flowering time until the fruit is ripe. The wetter the

weather, the more the number of sprayings that will be required.

If the fruit has to be sent some distance, it is of primary importance
that they should first be sprayed. Even when the skin seems perfectly

healthy, avocado pears, in practice, are always infected by the fungus
which finds the most favourable conditions for growth when the fruit is

packed in baskets or boxes.

It is often noticed in Trinidad that young avocado branches die from

the tip downowards. Microscopical examination has shown that such

branches are infected by Diplodia cacaoicola.lt has not been shown yet

that this fungus can attack unwounded branches, but it probably penetrates
the very young tissues through wounds produced by anthracnose, and, once

in the branch, grows rapidh^ towards the main stem of the tree. The same

fungus has been recorded on specimens of grafted avocado pears in which

it probably enters by wounds caused by grafting. The method of control

recommended for anthracnose is also suitable for this disease. .

INJURIOUS INSECTS AND OTHER I.OWER ANIMALS

473 - Thymalus fulgidusy a Beetle living on Polyporus betulinus and
Daedalea confragrosa, Polyporaceae living respectively on the Birch and

Willovi^, in New Jersey, U.S.A. — Weiss, H.B.,m£«io>Moiogic«/ avws. Vol xxxi.
No. I, pp. 1-13. Lancaster, Pa., January, 1920.

Thymalus julgidus Er. has been long known as a coleopteron, living
on Polyporus betulinuS, a parasite of the- birch. According to various au-

thors, this beetle has been recognised as common on this Polyporus in New
England, Massachusetts and New Jersey.

During the winter of 1918-19, the larvae of this beetle were very abun-
dant in the fructifications of P. betulinus at Morristown, Oradell and Mon-
mouth Junction and in those of Daedalea conjragosa at Monmouth Junction
and High Bridge (New Jersey). These two polyporaceae are common in

Newjersey, the former on birch, the latter on dead wood, but chiefly on

living willows.

The adult beetles, like the larvae, live on the contexts and tubes of

the host fungus and when numerous the fructifications are completely
riddled.

[472-473!
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MEANS 474
- Parasites of the Maize Pyralid (Pyrausta nubilalis), in France (i).

—
»F PREVENTION VuiLLET, A., in the BulleHfi de la Societe entomologique de France, No. 17, pp. 308-
&ND CONTROL

30g_ parig, 1919.

Fifteen larvae of Pyrausta nubilalis Hb, from the south-west of France
were reared, and six were found to be parasitised in L919. Two unidenti-

fied hymenoptera emerged from two larvae of the pyralid ;
from another

two caterpillars two specimens were obtained of the tachinid fly Parapho-
rocera senilis Rondani ;

a fifth gave rise to the tachinid Lydella stabulans

Mg. ; the pupa of a parasitic fly was also obtained but it did not hatch.

The two identified species are common and parasitise various larvae.

Different species of birds hunt for the larvae of Pyrausta in the stems
of maize.

475 - Charips (Char/ps) leg-uminosa n. sp., a Hymenopteron obtained

from Aphis baker i in Idaho, U. S. A. — Weld, L. H., in Entomological News,
Vol. XXXI, No. I, pp. 14-16. Lancaster, Pa., January, 1920.

The author describes as new to science, under the name of Charips |

(subgen. Charips) leguminosa, a cynipid reared from Aphis hakeri Cowan

(the clover aphis) in June-July, 1919, at Twin Falls, Idaho, by Mr. R. H.

Smith. The latter repeatedly attempted, without success, however, to

rear the cynipid as a parasite of the aphid ; he twice reared the hymenop
teron in cages with Aphelinus lapsiligni Howard, the chief parasite of that

aphid. For this reason he is inclined to believe that the cynipid is not a

primary parasite but a parasite of A ph. lapsiligni.

476 - Apantales g-abrielis n. sp. a Hymenopterous Parasite of Pionea
'

forficalis, a Microlepidopteron Injurious to the Cabbage in France. —
Gautier, CL, and Riel, Ph., in the Bulletin de la Societe entomologique de France,

No. 17, pp. 309-312. Paris, 1919.

Description of a Species new to science, under the name of Apanteles

gahrielis, a braconid parasitic on the larvae of Pionea forficalis L. {Pyra-

lidae), v/hich, in 1919 (June-July, and September-October), attacked in

great numbers a cabbage crop very seriously at Monplaisir, nearl^yons.

Just under half the larvae of Pionea were parasitised by the new braconid.

Contrary to what takes place with m#st species of Apanteles, the lar-

vae of A. gabrielis emerge, under natural conditions, from the larvae of

P. forficiilis when these are hardly more than half grown.

477 - Researches on the Food of Certain Wild Birds in Great Britain. — Collinge,

W. B., in The Journal of the Board of Agriculture, VoL XXV, No. 6, pp. 668-691, 7 Figs.

No. 12, pp. 1444-1462, 9 Figs. London, September, 1918 - March, 1919.

The author has examined the contents of the stomach and crop of 3670 jjrngi:-

adult birds and 595 nestlings, embracing 9 wild species. From the results

obtained, he concludes that the volumetric method, i. e., the percentage of

the total volume represented by each food,, is the only reliable method
for judging the nature of the food of a bird and its true economic

value
;
that the numerical method is highly misleading and may lead to

'

(2) Seei?. Oct.-Dec, 1919, No. 1289. [Ed.)

the'
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wrong conclusions ; that, consequently, all the work done with the help
of the latter method on the food of wild birds is of doubtful value, and
should be begun again, using the volumetric method.

]

Of the 9 species examined, the house sparrow [Passer domesticus)
land the wood pigeon [Coluniba palumbus) are distinctly injurious; two,
the rook {Corvus frugilegus) and the sparrow-hawk [Accipiter nisus) are too

numerous and, consequently injurious ; locally, the missel-thrush [Turdus
viscivoms) is common; four, the skylark [A latida arvensis), the green
wood pecker (Gecinus viridis), the kestrel [Falco tinnunculus) and lapwing
(Vanellus vulgaris) are decidedly useful.

In the interest of agriculture energetic measures should be taken

against the house sparrows and wood pigeons and all the orders for the

protection of rooks, sparrow-hawks and missel thrushes should be revoked.
But no effort should be spared to protect skylarks, green wood peckers,
kestrels and lapwings.

In the second article, which continues the previous one, the author

gives the results of examining the stomach contents of 798 adult birds

and 166 nesthngs embracing 8 species of wild birds. It was found that
the jackdaw [Corvus monedula), the greenfinch [Emheriza citrinella), the

great tit [Parus major subsp. newfoni), the hlne tit [Parus caeruleus suhs-p.

ohscurus), the thrush {Turdus musicus) and [T. pilaris) are very beneficial.

The great tit, blue tit and fieldfare are so useful that they ought to

be protected.
In spite of the damage it does, it would be a mistake to advocate re-

pressive measures against the chaffinch [Fringilla coelebs). The starling

[Sttmius vulgaris) has been allowed to increase unduly, with the result that
it does more harm than good.

Temporary measures of repression against this bird would certainly

keep its numbers down to normal limits, with considerable benefit to farm-
ers and fruit-growers.

11.78
- On the Mixture consisting of Lime-Sulphur or Polysulphides of Calcium as
Insecticide or Fungicide. — Report of Prof. Bruttini. Rome, 1,'UniverselIe, Impri-
merie polyglotte, 1920, pp. 36 + 6 Figs.

This report deals with the preparation of "an old remedy prepared
in a new way ". In fact, instead of making lime-sulphur mixture (i) with
definite proportions of lime and sulphur -which are treated with boiling
water, the author, according to his patented process, produces polysul-
phides of calcium in a super-concentrated mixture at 350-40° Baume,
by using, instead of commercial sulphur, that produced by purifying
ighting gas in a special way. This constitutes a new use for this residual

mlphur, which is now being produced at the gas-works in Rome belonging
CO the

"
Societa Anglo-Romana ", where a special plant designed for

:ontinuous running has been installed.

The method of preparation is not given, but a description of the pro-
duct, which is sold under the name of

"
Supersolfo ", is given. Its charac-

(i) See R., May, 1918, No. 613 and K., July, 1918, No. 826. {Ed.)

[417-4183
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teristics are as follows : Density from 350-400 B.
;
absence of residue

; very-

intense chestnut-red colour which turns to red when it is diluted with

water ;
characteristic strong smell

; great resistance to the action of the

air, i. e., there is not a continuous formation of insoluble crystals of cal-

cium sulphite, as is the case with the mixture made from commercial sul-

phur ; and, finalty, a fair content of iron in the soluble state, not combined f

with C3^anogen. This characteristic is very important, for the vigorous jj

action of polysulphides when sprayed on plants, due to the sulphur, is, in 1

this case, certainly increased by the action of the iron.
)

The author describes the serious damage caused by parasites to culti-

vated plants and, basing his calculation on figures published before the

war (2) but trebled or quadrupled in order to bring them into line with pre-

sent prices, estimates that agriculture in civilised countries loses the enor-

mous amount of 10-20 milliard francs owing to this cause.

In the chapter on the history of the lime-sulphur mixture, the au-
'

thor quotes numerous results of experiments in different countries, all

agreeing on the efficacity of this remedy, and gives a list of 34 American
works that make polysulphides of calcium for agricultural use. Though
this list is not complete, ii shows what a large use is made of this insecti-

cide and fungicide by American horticulturists.

The chemical composition of the mixture — which is very complex—
is still uncertain, but it can be assumed that it is a solution of calcium te-

trasulphide and pentasulphide with small quantities of hyposulphite. Po-

lysulphides, being very easily oxidised, decompose in the presence of air,

giving, in the order of formation : i) tetra or pentasulphide of calcium
; 2)

hyposulphite of calcium and sulphur ; 3) calcium sulphite and sulphur ;

4) calcium sulphate.
The same changes take place on the leaves, on which sulphur is depo

sited in a much finer state than ground sulphur, owing to which it is more

active. Various opinions have been advanced to explain the action of po

lysulphides on parasites of plants ;
some attribute it to the action of sulphur

vapour, and some to the oxidation of the sulphur with the production of

sulphur dioxide. The production of sulphuretted hydrogen by the action

of the carbon dioxide of the air should also be considered. In addition,

polysulphides rapidly extract the oxygen from insects, thus disorganis-

ing their tissues and even asphyxiating them.
In diluting

"
Supersolfo", the author starts \Vith' the basal mixture

(at 21-240 B.) and suggests its use at 8 to 10 % strength for spraying in win-

ter and at 5 to 6 % for that in spring and summer. As the density is 35-

400 B., the amount of mixture per 100 litres of water is from 2.90 to 4 li'

tres for winter use and 1.80 to 2 litres for spring and summer use.

A list is given of the chief scales, injurious insects and fungi that can be

successfully treated with polysulphides : Tetranychus telarius ; T. mytilas

(2) Cf. I<ODi3-DoP : Rapport sur la cooper.iHon internationale dans la lutte contre les ma-

ladies des plantes. International Phytopathological Conference (Rome, Feb. 24, 1914)- ^^-\

ternational Institute of Agriculture, Rome, 1914). {Ed.)

[4T8]
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pidis ;
"
bianca-rossa

"
of Citrus spp., Chrysomphalus dictyospermi ; fig

scale, Ceroplastes rusci ; peach scale, Lecanium persicae ; black oUve scale,

Saissetia oleae ; apple aphis, Schizoneura lanigera ; Hyponomeuta malinel-

lus on apple ; apple pyralid, Carpocapsa pomonella ; peach-leaf curl, Exoas-

cus deformans ; plum pockets, Exoascus pruni ; loose smut of wheat, Usti-

lago tritici ; wheat smut, Tilletia tritici ; powdery mildew of peach and rose,

Oidium leucoconiimi {Sphaerotheca pannosa) ;
brown rot of fruit, Mofiilia

fructigena {Sclerotinia jnictigena) ;

"
occhio di pavone

"
of olive, Cyloco-

nium oleaginum ; powdery mildew of grape, Oidium Tuckeri ; apple and

pear scab [Fusicladiiim dendriticum and F. pirimtm), etc.

A special note is given on the powdery mildew of the grape {Oidium

Tuckeri), against which polysulphides were successfully tried some years

ago ;
the experiments are being taken up again. The author quotes, in

respect of this, the favourable opinions expressed by Peyron, d' Ottavi

and the more recent ones of Savastano in Italy and Capus in France, and

it recommends that a large use should be made of polysulphides against

this parasite of the vine, especially as polysulphides are much cheaper than

powdered sulphur.
The author also draws attention to the effect of polysulphides on mites

and insects that live on domestic animals.

The report concludes with a list of 64 works on the subject.

479 - The Almond Scale (Eulecan/um coryli) in Italy.
— Silvestri, f., in the

Bollettino del Laboratorio di Zoologia generate ed agraria delta R. Scuola superiore d'Agri-

coltura in Portici, Vol. XIII, pp. 127-192 + 34 Figs. Portici, 1919.

Morphological and biological description of' Eulecanium coryli L.,

found by the author on the following plants :
•— hazel, pear, apple, plum

(wild and cultivated), maple, elm, hawthorn, azerole-tree, golden willow

and hornbeam. It has also been recorded by various authors on ifiany

other plants as well as these.

E. coryli is known in Sweden, Denmark, England, Holland, France,

Germany, Bohemia and Italy, and it has apparently been introduced into

North America. In Italy the author has found it in the provinces of Ma-

cerata, Perugia, Campobasso, Avellino, Caserta, and Naples, and it is said

to occur in Sardinia.

This scale, by sucking the juices of its host-plants, damages them di-

rectly by removing their food substances. The female scale sucks most

sap at the end of winter and in early spring, as then it needs it to complete
its growth speedily. As a rule, not many specimens of the scale can be

found on a given plant ; thus, they cause little damage, but, in certain

years and locahties, they may attack a plant in numbers, in which case the

damage done is proportional to the number of scales and may lead to the

death of the plant.
As regards natural causes that hinder the development of E. coryli,

amongst the first and least active as regards their direct action, are climatic

conditions, because temperature, in respect of this scale, cannot cause its

death either by increasing or diminishing in the limits within which these

[418-4T9]
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variations take place in Europe. Rain may be directly harmful mechani-

cally if it falls violently at the time when the larvae are hatching and the

same applies to wind.

Temperature, rain and manuring can have a greater indirect influence

in regard to favouring the development of the insect, because they may
put the plant into a state that is favourable or unfavourable to the life of

the coccid. The state of the plant that is most favourable to the insect can-

not be shown with precision, but an important factor seems to be the abun-
dance and especially the superabundance of sap, because, in the green-

house, with much watering, a relatively large number of larvae can be

got to survive in certain cases. The larvae of the first stage die in large
numbers for reasons that are not yet known with certaint5\

Amongst the biological conditions that have been noted as unfavoura-

ble to the insect, the presence is specially important of certain inidentified

fungi that cause their death, particularly of larvae of the first and second

stages. The following insects, some of which have been already noted by
other authors, are very important in this respect :

a) Coleoptera — Chilocorus, bipustalatus Iv. ; Exochomus ^-pustu-

latus L. ; Anthrihus jasciatus Forster.

h) Hymenoptera :
— Encyrtus infidus (Rossi) Latr. ;

Blastothrix

sericea (Dalm.) Mayr, in turn attacked by Pachyneuron cocconim ly.; Aphy-
cus punctipes (Dalm.) Mayr, also attacked by Pachyneruron coccorum ;

A. philippiae ^la.si
; Coccophagus scutellaris T>2i\vci.; Q.n6. Microterys sylvius

(Dalm.) Thoms.
The author gives a biological and morphological description of nearly

all these natural enemies of the scale.

480 - Coelosterna scabrata, a Coleopteron Injurious to Casuarina equi-
setifolia in Reunion. — IvESNE, p., in the Bulletin de la SocietS entomologique dt

France, No. 17, pp. 301-302. Paris, 1919.

The Entomological lyaboratory of the Natural History Museum of

Paris has recently received from St. Denis, Reunion, some specimens of a

longicorn beetle that is injurious, as a larva, to young plants of Casuarina

equisetijolia in the island.

The author identified this insect as Coleosierna scabrata F., a common
species in many parts of India, but hitherto unknown in Reunion, where it

is apparently a recent introduction.

[479-480]
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481
- Beriberi and Deficiency Diseases. — Scala, a. Beriberi e Maiattie per carenza. rural

Rivista crilica, Extract from the Annali d'Igiene, Year XXIX, Part. V, pp. 32. Rome, hyGienk

1919.

Critical review of the riumerous papers published on this subject and
discussion of the very diverse opinions expressed on the etiology and treat-

ment of deficiency di.seases. The author also expounds the theories that

he has formed in the course of his own researches.

After an introduction dealing with beriberi, the first part summarises

the papers on the etiology of the disease, experimental beriberi and vita-

mines, and the specific action of vitamines. In the second part, a detailed

discussion is given on the composition of the different foods, the nature

of vitamines and their antiberiberic or antiscorbutic action respectively
The conclusions arrived at in the first part are as follows :

—
jl 1) Polished rice is really the cause of the beriberi epidemic in places
where it is abundantly or almost exclusively used in the ordinary diet,

2) All foods, when eaten alone for a varying length of time, are sure

to cause an organic disturbance which finally turns to a true di.sease of the

type of beriberi or scurvy are also varied.

3) Thise two diseases are ca.used by the lack, in each food, of ac-

cessory substances called vitamines. These are specific and different for

each disease of the above-mentioned group, just as the vitamines that fa-

vour growth.

4) The chemical nature of these accessory substances is uncertain

and the many authors who have investigated it do not even agree on this

point. They apparentl y are a^aloids of the pyrimidine or hydroxypyri dine

lAbstract No. 481]
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group, which decompose on heating owing to a rearrangement of the atoms
in the molecule, i.e., the reversible transposition called physiologicalisome-
rism.

5) The anti-beriberi vitamine is destroyed by heating at 1200C.

for a short time and is only slightly changed by heating, even for a locg
i^

time, at looo C, Again, the anti-scorbutic vitamine is quickly decomposed
when the substances which contain it dry up naturally, as well as I y heating
to 100^ C, or even less, for a short time. The vitamine which favours

growi:h resists even prolonged heating at 100° C. and over.

For these reasons it maybe supposed that vitamines or accessory subs-

tances in their natural state are not simple substances and that the extiacts

that have this character, though they undoubtedly have a curative action

on polyneuritis, are not true vitamines but different substances which
exist either in the same state in the raw materials or as decomposition pro-
ducts of vitamines or other substances.

The author inclines towards the former hypothesis, especially because

it is certain that vitamines are not stable, and, consequently, are easily

decomposed. :
—

[a) simply by drj'^ing (anti-scorbutic vitamine) ; {b) by
exposure to temperatures of varying height in the presence or absence of

water {anti-beriberi vitamines) ; (c) by the action of caustic alkalis.

This is by no means of an alkaloid character, but that ofen zymes, dias-

tases, toxins, toxo-proteins and special complex substances constituted by
two parts, one organic, one inorganic. The author's personal opinion is that

vitamines are probably true colloidal complexes possessing as well as the

properties mentioned above, other special and characteristic properties.

In fact, vitamines, like all colloids, are retained so firmly by animal char-

coal as to make it impossible to separate them ; they are fixed by alumi-

nium silicate, but can be separated from it by an alcoholic solution of so-

dium, which is a solvent of organic and protein matter in general ; and they
are precipitated bytannin.

Theoretically and practically, so the author thinks, the hypothesis
can be supported that vitamines are colloidal complexes, possibly consti-

tuted by an organic and inorganic part, and which can provide the central

nervous system with the quantity of salts it needs in order to function and
maintain the essential equilibria. Again, it is not improbable that defi-

ciency diseases are due to defects in the inorganic nutrition, especially of

certain paits of the body, owing to the lack of substances which can trans-

port the salts and act as diastases. This is the cause of the disturbances

which, in time, turn to disease and inevitably lead to death.

There is no doubt that when certain salts, or a mi-^ture of certain salts

and the ash of cereals that produce beriberi are added to a beriberic ration,

the disease is neither prevented nor cured. This, however, is not a final

proof, because the salts in question are not in the same form as those in the

food, so that they cannot act like them, and cannot nourish certain parts

of the organism, for they are at first kept back, then ehminated. In fact,

BuNGE found that the value of ialts combined naturally with organic matter

(complexes) is very different from that of salts not so combined.

[481]
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When the composition of food materials is examined, not by the crude

analysis (which is of limited or at least incomplete biological significance),
but by an analysis which takes into account the state in which the consti-

tuents occur, a fact can be observed which, though hitherto largely neglect-

ed, is very important, and which is the transformation of the organic phos-

phorus into inorganic phosphorus, accompained by a rise in temperature, and,

usually, by the decomposition of the complexes by heat or even by simple desic-

cation.

Thus, Francis and Trowbridge have shown that cold water extracts

the phosphorus in meat at the rate of 52-65 % in the organic state and that,
if the solution is heated above 5o^C., the organic phosphorus gradually

passes into the inorganic condition, while all of it passes into the inorganic
state when heated to loooC. The change from organic to inorganic phospho-
rus also takes place in milk.

Certain complexes can be decomposed simply by drying ; this is why
dry cereal grains contain no anti -scorbutic vitamines, which ere very labile

complexes liable to decompose more easily than the much more stable

anti-beriberic vitamines. However, the former vitamines reappear when
the seed germinates, i.e., when synthetic activities recommence.

These facts contradict the generally accepted opinion that vitamines
are alkaloids, for the latter are so stable that they are affected neither by
drying nor heating to 100° C, or over.

It becomes more and more probable that deficiency diseases are due
either to defective nutrition in salts, to the lack of some acid or base, or

to the lack of complexes which can transport the inorganic riiaterials. In
the case of scurvy, the lacking inorganic matter probably consists of earthy

phosphates in the state of complexes that are easily decomposed by heat

and drying, while in the case of beriberi, it probably consists of alkaline,

phosphates .

The proteins of rice and maize have been accused of incompleteness,
thus respectively causing, beriberi and pellagra in persons whose diet is

almost exclusively composed of one or other of these cereals. But it has
been shown that the protein of rice is almost complete (only tryptophane
is wanting) and that it has a food value equal to ^f^ that of milk casein.

This protein, therefore, is no more the cause of beriberi than the zein of

maize is of pellagra, for a food composed exclusively of maize never

produces that disease in rabbits, though it does cause scurvy, as is the case
with all the cereals.

Conclusions. — (i) In considering how beriberi and scurvy arise,

great importance should be attached to the inorganic constituents of the

ration when they do not constitute a balanced and physiologically complete
whole, and when they are not present in the form of colloidal complexes
that can transport them to parts of the organism wheie they could not
otherwise penetrate. It is true that no appreciable benefits were obtained

by adding to the daily beriberic ration various inorganic materials whether

alone, or mixed, with or without organic salts. Again, it is also true,

that, in this way, the conditions in which the inorganic materials occur in

[481]
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the food are not reproduced and that the defective ration is not compen-
sated. Consequently, all the experimental results hitherto obtained are

deduced from faulty hypotheses and are erroneous.

2) The continuous use of a single food in which the inorganic matter

is not complete, leads to beriberi, which is a form of acidosis, and to scurvy
also a form of acidosis, aggravated by the retention of the earth}^ phosphates
owing to the fact that heating has destroyed the corresponding complex
which nourishes the bones.

3) The proteins of rice are not the cause of beribeii, and neither is

zein the cause of pellagra.
The former are complete, as they contain all the amino acids necessary

for the synthesis of animal proteins.

482
- The Anti-scorbutic Value of Dried and Germinated Seeds. — CmcK, h. and

Delf, E. M., in the Biochemical Journal, Vol. XIII, No. 2, pp. 199-218, 5 diagr., biblio-

graphy of 16 publications. London, July, 1919.

By means of feeding experiments on guinea-pigs, described 111 detail

by the authors, the following facts were established :
—

Evidence was obtained confirming Furst's observation that the con- li

tent of anti-scoibutic accessory factor in diied peas and lentils increases i'

greatly or, germination. The an ti -scorbutic value of the seeds, after soak-

ing in water for 24 hours and germinating for 48 hours at room temperature
is 5 or 6 times greater than that of the same seeds when dried, and, though
lower than the anti -scorbutic value of orange or lemon juice, or of the

cabbage or swede turnip, it is equal to that of several other vegetables
such as :unner bears and potatoes, and greater than that of the carrot

or beet.

But these seeds, dried or germinated, do not contain sufficient growth

promoting factor to give satisfactory growth m the absence of milk from

the diet. It seems piobable that it is the fat-soluble vitamine that is

deficient.

A considerable proportion of the anti-scorbutic power produced in

germinated seeds is destroyed by boiling ; consequently, these germinated
seeds should be cooked as quickly as possible.

Wiltshire {The Lancet, London, December 14, 191 8) has shown that

germinated runuer beans ean be successfully used in the treatment of hu- .

man scurvy. The authors quote other proofs, furnished by feeding expe- /|

riments on human, diets, showing that germinated grains and their products
are useful in preventing human scurvy.

483 - Relative Anti-scorbutic Value of Fresh, Dried and Heated Cow's Milk.
— Barnes, R. E. [and Hume, E. M., in The Biochemical Journal, Vol. XIII, No. 3,

pp. 306-328. Cambridge, November, 1919.

Raw cow's milk is one of the poorest of foods from the an ti -scorbutic

point of view. Thus, whereas 1.5 to 10 gm. of various raw fruits and

vegetables sufiices to prevent the appearance of scurvy in the guinea-pig
fed on a diet free from other anti -scorbutic foods, from 100 to 150 gm. i

of raw cow's milk is necessary to obtain the same result. It has been
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suggested, based on theoretical grotmds, that dried milk should have

a still lower anti -scorbutic value than raw milk, while many medical experts
-state that dried milk is a satisfactory substitute for fresh milk as the sole

food for children, with no danger of scurvy from its use. The authors set

out to investigate the problem experimentally and have made the following
observations :

—
Guinea-pigs kept on a "diet of oats, bran and milk showed no signs of

scurvy ; they did show sign.s, however, when the milk was replaced by an

equivalent quantity of dried milk whether recently made (i or 2 weeks) or

not freshly made (i to 6 months).
In experiments on monkeys, scurvy was prevented by the use of raw

milk and of milk brought rapidly to boiling point then immediately cooled,

but it was not prevented when dried milk was used.

Drying deprives milk ofnore of its ef&cacity as a growth-promoting food .

Cow's milk produced in summer is of greater value against scurvy
than that produced in winter. This is because of the difference of feeding
between the two seasons : grass in the former, oilcake, hay, cereals and
roots in the second. Feeding with swedes and turnips, on the contrary
to feeding with mangels, apparently gives a milk of somewhat higher
anti -scorbutic vakie.

In consequence, when children are fed with dried milk, they should

be given some anti-scorbutic food as well
;
the raw juice of oranges, swe-

des and tomatoes are particularly useful in this rccjpect.

484
- The Stability of Lactalbumin when Heated. — Emmet, a. d. and i,uros g. o.,
in The Journal of Biological Chemistry, Vol. XXXVIII, No. 2, pp. 257-265 -(- 7 dia^.
Baltimore Md., June, 191 9.

Aj)parently, there exists a certain specific and characteristic difference

between the growth-promoting value of casein and lactalbumin. The
authors took up the subject with the object of finding whether heat

has the same destructive action on the food value of lactalbumin as that

observed by MacCollum and Davis on the nutritive value of casein.

The experiments were carried out with rats. The results show that :
—

(i) High temperatures do not affect the growth-promoting value of lactal-

bumin as a growth-promoting food if it is dried in vacuo at 55° C. or heated

in a hot-air oven at 90-ioooC. for 16 hours, or in an autoclave at 10 atmo-

spheres pressure for 2 or 6 hours ; (2) the amount of butter fat (5, 18, 28 %)
used with the lactalbumin, heated in the autoclave for 2 hours, has no
influence on the rapidity of growth ; (3), heated lactalbumin is not toxic

to young glowing rats ; (4) confirmation is obtained that lactalbumin is of

great value as a growth-promoting substance, and the authors put forward
the hj^othesis that it contains a factor of the nature of a vitamins, but

different from water soluble B.

485 -
Availability of Carbohydrates in Certain Vegetables.

— Olmsted, w. h, in

The Journal of Biological Chemistry, Vol. XI<I, No. i, pp. 45-48. Baltimore, Md.,
January, 1920.

The extensive use made of certain vegetables with a low carbohydrate
content, such as spinach cabbage, cauliflower and lettuce, in a diet for a
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diabetic person, makes it desirable to know exactly how much sugar-

forming matter is contained in these foods. The author investigated the

question in the laboratory of biological chemistry of the Washington Uni-

versity School pi Medicine, Missouri, U. S. A. The methods used consisted

either in analysis with the use of diastases and copper reduction, or by
feeding phlorodzinised dogs to which phlorodzin and adrenaline had
been given after 48 hours of fasting (method of Sansum and Woodyatt,
described in the Journal of Biological Chemistry, Vol. XXIV, p. 327, 1916).
The results are summarised in the appended table, which also gives the

results obtained (by difference) in previous work by ATWATERand Bryant

{U. S. Dept. of Agriculture, Btdletin 28, revised, 1906).

Availability of carbohydrates of certain vegetables.

Vegetables

Analytical metliod

With

taka-diastase

Phlorodzinis-

ed dog

AtWATER

and Bryant

Cabbage .

Cabbage cooked thrice . .

Cauliflowers ...
Cauliflowers cooked thrice

Spinach
Lettuce

4-4 %
0.4
2.8

0.8

i.o

50 %
0.5

3-4
0.8

.

1.2

4-5 %

3-7

2.3
2.2

RICOLTORAL
ETEOROLOGY

CROPS AND CULTIVATION

486 - On the Thermal Differences between the "
Ubac,, and "

Adret,, of a Lacustrine

Valley.
— Gain, E. and Gain, G., in Comptes rendus de VAcadimie des Sciences,

Vol. CLXX, No. 3, pp. 1 91 -1 94. Paris, January, 1920.

The differences of vegetation found at the "ubac" and "adret"*
of a valley are usually thought to be the result solely of the thermal condi-

tions :
— the sum of useful temperatures, the earliness with which the snow

melts away, the earliness of thawing, the duration of direct insolation, etc.

The authors have carried out observations on the thermal difference to be

found in summer in the climate of the east of France between the two

slopes of a lacustrine valley (Gerardmer valley), rtmning approximately
from east to west. The slope situated to the north of the "thalweg"
(valley floor), and which, consequently, faces south, has

"
adret

"
charac-

ters wliich are especially shown by phenological advances in the phenomena
of flowering in spring.

On the floor of the valley, the lake forms a large mass of deep water

of slight variability as legards temperature in summer. The lake clearly

separates the influences totalised by each of the two slopes of the north and

south banks. Thermometric observations with the help of special instru-
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I

i ments were carried out to the accuracy of 0.1250C. In order to bring out

I the general bearing of the thermal profile orientated NS perpendicularly
t.to the axis along which the valley is orientated, the authors chose the

\

second part of a dry period that extended over August and September, 1919.
After many preliminary experiments, with the object of avoiding sour-

ces of error, the authors took as a basis the simultaneous recording of

the temperature of the soil, at 10 cm. deep under vegetation like that of

short turf (mowed meadow).
The observation points were at an altitude of 660 to 800 m. This

-slight difference in level cannot give a regular series of temperatures that

decreases as the observer goes higher up the two slopes.
On September 5, 1919, 9.30 a. m. (at 10 cm. deep, in the shade) :

—
Soil temperatures at the

"
ubac

"
(Xette) : 2.250 to 12.50 C.

Soil temperatures at the "adret
"

(I^es Xettes) : 13.50 to 150C.

i Adret i4°2 5''

Averages < Ubac 13.375°

(a— U 0.875° c

On a hill situated in the valley, a thermal profile orientated east-

west gave, in the afternoon, A—U X 1.6250 C.

After one month of summer drought, the differences of the 9 temper-
.atures of the ubac and adret are minimum therefore, and hardly more
than lo C. The authors sought for another characteristic in the tempera-
ture of the water draining from the two slopes at the moment when it ar-

rives near the lake.

The authors have repeatedly noted, approximately at the same time,
the temperature of the water and of the soil washed by the nine tributary

streams, of which 3 at the adret and 3 at the ubac were comparable, hav-

ing a similar course and flow. The following averages were obtained :
—

(i) Temperature of the water at a depth of 10 cm. :—
E No. I 16.5° c.

Adret
<^

» No. z 16" \ average 15.16° C
» No. 3 13.25°

R No. I 14.5° C.

Ubac {
" No. 2 1 30 \ average 13.16° C
» No. 3 12°

(2) Temperature of the soil at 10 cm. below the bed of the stream :—
^E.

No. I 16° c. ^

Adret • » No. 2 16° \ average 15.16° C

(
» No. 3 13.5° )

/R No. I 14.5° C. \

Ubac < » No. 2 16° \ average 13.25° C

y
» No. 3 12.25° )

Difference between the adret and ubac : A— U = 1.910 C.

The temperatures were also taken of the springs, the water of the lake

and of the lake side ;
these were :

—
[486]
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(i) Minimum temperature of the spring :—
At the adret (Haut des Xettes) 10.25° C.

At the ubac (Roche du Lac) 7.25" C.

A~U = s'C.

(2) Temperature of the [surface) water of the lake : 19.5° C
(3) Temperature of the air one metre above the soil : 20*^ C.

(4) Temperature of the shores of the lake (September 3, 1919, 10.30
a. m.) :

—
in tte shade ^'^t°l^°" Stream ^'^ke water

shore .^.^i water
^ear the

wave-washed ^^ ^^^^ ^^""^^

Adret i4«C. t6.75°<::. x3°C z%°C

Ubac 12°—i2.5o"> 12.5" I2' 170

A — U = i.5°~2°C 4.25°C i°C loC.

487 - Experiments in Agricultural Meteorology Relating to Wheat made at the

Higher Agricultural Institute, Lisbon. — Figueiredo Filippe, e. a., in the Boietim

da Associafdo da AgricoUura Portuguesa, Year XXI N.o 8, pp. 251*264. Lisbon, August,

1919.

The latest observations cor firm the previous discovery made by the

author of the existence of an inverse ratio between the yield and rainfall

during growth. Similar conclusions have also been arrived at by TelES
DA SiLVA MenEzES, Director of the Agricultural Station of Figueirada
Foz (1918-19).

It was foimd possible to deduce with the greatest acctiracy from ob-

servations extending over 7 years the following critical period :
— The

February rains have the most marked action on growth, and years of good
and bad harvests coincide exactly with the years having a dry and rainy

Februaiy, respectively.
In 1918-1919, wheat was sown thrice in the experiment field, once on

December 15, once on February i, and once on Maich i. The following

crops were obtained :
—

December 15 7-5 times the seed

February i 8.0 » » »

March i 9.7 » » »

The distribution of the rain was as follows :
—
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It will seen that, in every case, the rain is scanty during the critical

period of growth. In the years of good harvest, in fact (13.7 times the

seed), the rainfall between coming up to tillering is, on an average,

325 mm.
But, on account of the favourable conditions as regards rain (especially

the March sowing), the harvest was that of poor years. The cause is the

almost absolute lack of rain during the period from earing to harvest,

aggravated by a sudden rise in temperature in the second half of May
or in the first half of June. There was thus slight lodging, and the

grains, owing to hastened ripening were badly formed and of inferior

quaUty.

488
- The Drought in 1919 in Touraine (France) and its Effects on the Vines, particu-

larly on Direct Hybrid Bearers. — Chauvigne, a., in the Revm de VUicultwe, Year

XXVII, Vol. 1,11, No. 1342, pp. 197-199. Paris, March, 191 9.

In 1919, there was a very rare and highly interesting meteoro-

logical case, in so much as a drought comparable to that of 1893 put
to test the different vines that are studied and preferred by many
growers.

It may be said that, in Touraine, April 15 was the end of a long period
of rain, which had soaked the soil with water that took a long time to soak

into the subsoil. Except for a few successive stormy downpours, the dry
season began at that moment. The heat increased on May 10 in an un-

broken wave that reached its maximum on June 11 with a minimiimof

+ 12° C in the night, a maximum of + 33° C in the shade at noon, and

4- 50° in the sun among the vines... A temperature of as much as + 52° C
was even registered at noon in the sun on June 16.

After that date, the heat diminished, but not a drop of rain fell until

June 25, after which, up to August 8, there were only a few slight showers,

which were so eagerly absorbed by the dry ground that no traces were left.

Then began the period of great heat, which reached its maximum on Au-

gust 13, 14 and 15, with temperatures of at least 16.50 C at night, +32° C
in the shade at noon and 5o°C. ;r the sun. This heat afterwards decreased,

but the period without rain lasted until the showers on September 20, and
the more abundant rain on Sept. 27 which decided the fate of the crop.

The grafted vines and the hybrid direct bearers behaved differently

with regard to the drought.
The "Cots" and "Bretons" as well as the

"
Grolleaux ", in spite

of their great resistance, showed the effect, especially in arid soils, by the

drooping of their leaves. The bunches ceased to develop, the grapes did

not increase in size, growth was slowed down, and no advance towards

maturity was made until the first rains in September. In the following

fortnight, the basal leaves, which were still green, regained vigour, the

. grapes developed normally, although late, and the harvest was plentiful

and of good quality.

By means of a comparative examination, the author found that this

was by no means the case with hybrid direct bearers.

[48T-488]
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At first, at the moment when the floral clusteis emerged, it was noticed

that their number was somewhat reduced and that, whilst the French vines

had vigorous bunches with fine petals, the hybiid bearers had only small

ones. Then the drought came, and soon profoimdly affected the hybrids
in every part ;

the leaves, for the most part, dried up, showing that giowth
was entirely stopped. The bunches had undeveloped grapes consisting
of fleshy, very acid pulp enclosed in a thick, tough skin.

When the rains came and decided the fate of the crop, it was found that

they had come too late, as the drooping leaves no longer fulfilled their active

function and the grapes remained small and miserably drooping.
All the hybrids without exception were severely tried, particularly

white and red Seibel, Baco, Malegue 1157-1 and Girerd 157.
As regards ftmgoid disease and scorching, it can be said that, as the

season had been so dry, disease hardly appeared, and there was practically
no mildew and just a few attacks of oidium. Though the direct bearers

did not suffer in this respect, the same cannot be said of scorching, which
afi'ected practically all the vineyard, fairly severely in, certain regions,

and caused an appreciable loss of the crop.
The sudden heat on August 10 with + 52° Cin the sim and on August 15

with 50° C, after a dull period, caused this damage to the uncovered bunches

which were then in an awkward period of growth. The hybrids were

severely tried because they themselves had no resistance.

489 - The Behaviour of Certain Grafting-stock as regards the Great Drought of 1919,
in the South of France. — See No. 532 of this Review.

490 - Effects of Summer Temperatures on the Geographical Distribution and Ger-

minating Capacity of the Seeds of Pinus sylvestris in Sweden. — See No. 536

of this Review.

son- PHYSICS,
CHEMISTRY

AND
anCROBIOLOGY

491
- Calcium and Magnesium Content in Virgin and Cultivated Soils in Ohio. —
Ames, J. W. and SchollenBerger, C. J. ( Oiiio Agricultural Experiment Station), in

Soil Science, Vol. VIII, No. 4, pp. 323-335, bibliography of 8 works. Baltimore, 1919-*

The authors have estimated the contents of total and N/5 nitric acid

soluble calcium and magnesium as well as the carbonate and soil reaction

of both cultivated and virgin soils in 23 localities in Ohio.

The analytical data show that, in the majority of virgin soils, there

is a concentration of easily soluble calcium and magnesium near the surface,

whilst/in cultivated soils, the subsoil contains more of these elements than

the surface soil.

There are certain interesting relations between the proportion of the

total soluble calcium and magnesium and the content of carbonate, as well

as the soil reaction. Thus, when the proportion of the total soluble calcium

and magnesium together, is relatively high, the soil often contains more

carbonate and is more basic than similar soils containing a smaller propor-

tion of soluble bases and this fact holds good for soils with a low percentage
of carbonate as well as for those with a high percentage.

[488-491]
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492
- Absorption of Soil Constituents by Plants at Various Stages of Growth. — burd,

J. S. (Professor of Agricultural Cliemistrj% College of Agriculture, University of California),

in the Journal of Agricultural Research, Vol. XVIII, No. 2, pp. 51-72 + i Fig. + Biblio-

graphy of 9 works. Washington, D. C, igiQ-

Experiments were made with Beldi selected barley grown on a silty

clay loam and on a fine sandy loam respectively in 1916 and 1917, and the

composition was analysed at various stages of growth.
In spite of the diversity of soil and harvest, a considerable parallelism

was observed between vegetative growth and the successive changes of the

rate of absorption of the plants. Thus, a large absorption was noted in

the first stage, then a notable loss of potash and nitrogen in the plant in the

second stage of growth ; then there is a fresh period of absorption, while, in

the third stage, absorption practically ceases. The losses took place when the

constituents of the aqueous extracts of the soil were at a minimum or

close to it, and when the constituents migrated from the leaves to the ears.

The authors are of the opinion that a high concentration of the soil

solution is unnecessary and is even undesirable at certain stages of the growth
of man y plants. They suggest that the research method followed wit?i barley

should be applied to other plants in the hope of obtaining data for the more

rational formidation of experiments with sand and water cultures.

493
- The Effects of Zinc in Experiments on Soils Contained in Zinc and Galvanised

Iron Recipients.
— Conner, S. T. (Dept. of SoUs and Crops, Purdue University Agri-

cultural Experiment Station, Lafayette, Ind.), in the Journal of the American Society of

Agronomy, Vol. XII, No. 2, pp. 61-64 + Bibliography of 9 works. Washington, 1920.

During experiments with acid soils, in zinc and galvanised iron, pots

covered with paraffin wax, the crops in the second season unexpectedly
decreased. On examining the literature on the subject, it was seen that

zinc has usually a toxic action on crops and, in fact, the experimental soils

were analysed and found to contain zinc in harmful quantities when they
were not limed, while, in those that had been given plenty of lime the zinc

content was appreciably reduced. Thus, the acid soils in the pots contained

from 0.021 to 0.088 % of zinc according to the acidity, while, in limed and

non-acid soils, the zmc varied between o.ooi and 0.002 %.
These results can be explained by the fact that the parafl&n wax coat-

ing of the pots had a granular structure, so that the acids of the soil could

pass through and form zinc salts. No really protective and efficacious

covering has yet been found, and for this reason zinc should not be used

with acid soils. The action of acid soils on the zinc shows that these soils

really contain acids, i.e., their acidity is chemical and not physical owing
to selective absorption.

494 - The Use of War Explosives for Industrial and Agricultural Purposes.
— Gari-

baldi, C, in the Giornale di Chimica Industriale, Year II, No. i, pp. 10-22 -f- 9 Figs. IMi-

lan, 1920 (i).

Kxplosives which, owing to their chemical composition and their struc-

ture, burn rapidly and which, by theii lively and instantaneous combustion.

TILLAGB

AND METHODS
OF

ccn.TiVA'noN

(i) See i?., 1911, Nos. 2529, 3135 ; 1912, Nos. 671, 777, 1398; 1913. No.

No. 1092 ; 1917, Nos. 107, 1000
; 1919, Nos. 19, 685, 821, 1091. {Ed.)

230 ; 1914,
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give off gases at high temperatures a^d produce consideiable pressure, are

usually considered as mining explosives, whose actiAi is to split up by
the explosion. Amongst the commonest ones, which have long been used

industiiallj^ for piercing, demolishing and destroying heavy, cumbrous

materials, for rectifying canals, work on mines, roads, etc., the different

grades of dynamite and special black powders have so far taken first place.
Several mere or less successful attempts have been made to adapt these

explosives to agricultural use.

In 1870, De Hamm, at Vienna, suggested the use of dynamite in agri-

culture. In 1878, Ascanio Sobrero, the inventor of nitroglycerin, pu-
blished in the Annali delta R. Accademia d'Agricoltura of Turin, the results

obtained by using dynamite for agricultural purposes and he also gave ins-

tructions to farmers in the use of this explosive for breaking up land. As
various disadvantages became apparent, and as the process was not generally

adopted at that time for various reasons, without coun.ting the absolute

need of special knowledge and skilled workmen, these experiments weie

not received with great interest in the agricultural world. Several years

passed, during which these- expeiiments, if not completely abandoned,
were at any rate somewhat neglected, until the subject was bravely taken

up again and applied on a large scale first in America, where an industry

actually sprang up, and developed so that, in 1911, a single works in the

United States sold 3 millon francs' worth of dynamite solely for breaking-

up soil. Similar uses were tried in Europe, and Italy also followed this

example. The u^e of dynamite and black powder, for felling trees, opening
roads, excavating in rock and destroying bridges has always been peculiar
to military services.

Up to the present, dynamite has always been the explosive used in

agriculture, whilst the modem explosives brought forward by the recent

war have only been -used for military purposes. Now, there are huge
stocks of them which cannot be utilised and which are easily subject to

dangerous changes. New experiments have been made with these explo-

sives, using past experience as a guide, and as these cannot be costly

now, the object of the experiments was to help the farmer to carry out ,

work that he could not accomplish solely by ordinary means.

The explosives that have been tested thus can be divided into three

groups :
—

i) Progressive firing explosives, using as a basis, nitroglyceiin , balis-

tite and solenite, in sheets, slabs or threads.

2) Trinitrotoluol (tritol, T. N. T.), which requires a detonator ; in

crystals or granules, compressed or melted into blocks.

3) Trinitrophenol (picric acid), also requires a detonator ;in crystals

or fused in blocks like T. N. T.

After having tested these new explosives destinf d for .mines in their

special use, and after having foimd that they could replace dynamite, which

is now very expensive to make, the tests were turned to agricultural pur-

poses, in order to find whether they could be used for breaking up so much
land Vi'hich henceforth need no longer remain uncultivated.

[«4]
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The first experiments were made on arid, compact, stony soil, wbich

had never been woiked and was capable of breaking the coulters and twist-

ing the share of the best of ploughs.
Several holes, 70 cm. deep, were made in a plain" of this nature and

cartridges with 20 gm. of powdered T. N. T. were placed in each hole.

The explosion reduced the soil to fragments within a diameter of T.80 me-

tres and more, and disturbed the soil all round in a circle of at least 50 cm.

The soil was all broken up to a depth of 2 metres and signs of disturbance

were found-deeper still.

Dynam^'te and black powder do not behave as well in this soil as in

hard rock, as they need compactness in order to develop all their strength.

After the way in which these explosives act in soil was ascertained, a

large number of tests were made.

Sixty holes, 30 mm. in diameter and 40 cm. deep, were made, always
in soil of the same nature, and 20 were charged with balistite, 20 with T. N. T.

and 20 with picric acid, each in 100 gm. cartridges. The result was 60

holes full of broken soil, always most broken towards the bottom, the soil

being as finely broken up as if it had been done by hand. Sixty other

holes were loaded with the same explosives, in the same amoimts and under

similar conditions to the preceding ones, but at a depth of 60 cm. The

explosions were not so loud and less soil was thrown up.
Further experiments were carried out with 60 mines loaded in the same

way, but at a depth of 80 cm. The explosions were very dull and almost

unnoticed, little or no soil was thrown up and while the cavity formed in

the previous tests was shaped like a glass or cylinder, in this case all that

was foimd was the surface soil cracked all over ; just below, however, there

was a flask-sliaped hole ending in a point at the bottom, as much as 1.20 me-
tres deep, and with a diameter of about a metre, round which the soil had
been much disturbed up to the surface, as in the previous cases. In this

experiment, picric acid was found to be the best, as its action was felt over

a wider zone than that of the other explosives. Whilst balistite, withslow-

wer combustion, had broken up the earth splendidly at a slight depth,
the other more rapid explosives were better, when placed deeper down
in a harder soil and with greater resistance to overcome.

The explosives tested gave different results in soil according to the

depth at which they were placed, not so much on account of their chemical

composition and mechanical action as of various physical factors amongst
which the density is directly or indirectly of the greatest importance.

From the results showing the different behaviour of the explosives as

regards the charge and the effects produced at different depths and imder

different conditions, the authors deduced accurate rules for working larger

areas of land which previously had been left uncultivated owing to the great
cost of bringing them under cultivation. For breaking up compact soils

which will be used for growing herbaceous crops, for which the soil does

not need to be moved to any great depth, balistite is the best explosive to

use, because it ^.oes what is required of it over a larger cultivable area,

while T. N. T. and picric acid are more suitable for such work as excavating

[494J
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holes for planting trees. It should not be forgotten that all the above

experiments were carried out in soils of the same nature. If the soil and
the chaiges are varied, the same explosives will produce other types of

broken-up land which are always less efficacious from the farming,

standpoint, the more so as the soil becomes less tenacious, porous, light

and less compact in type.

Again, if the holes are made at greater distances apart, up to 2 me-
tres in every direction, and at a depth of 70 cm. with 100 gm. charges,
the cones of soil left intact between the mines are bigger and have, m this

case, a resistance that may cause trouble.

But if the lows of holes alternate ,> instead of being arranged parallel

in squares, the volume of the cone is much reduced and, if the land has

been mined with picric acid or T. N. T. (as these break up the soil very
much at a certain depth, with the formation of flask-shaped holes), when
the plough passes over these inverted cones, almost suspended in space, it

then breaks them down and mixes them with the rest of the soil. Over
a hectare of soil that was considered to be impossible to work, was mined
in alternate rows on this system, and it is now completely crdtivated, plough-
ed and ready to be sown.

It should be remembered that, in sloping groimd, the explosion un-

doubtedly produces most effect if a fairly heavy charge is fired in the lowest

range of mines, following it in the different rows with the normal charge ;

the direction should never be from the top rows to the bottom ones. In

the first case, the explosion forms a chain of fairly pronounced ditches,

and in any case the soil is shaken. The second row, finding the weak spot,

explodes towards the first ; similarly the third row explodes on the second

and so on. In this way, the soil is mixed more intimately, and along the

last row to be exploded, a furrow can be seen that might have been opened
by a plough. This conformation can exist in flat land, but not to such

an extent, as there is no slope to help in. producing it. Again, in all soils,

particularly those with slopes of varying steepness, the explosive is more

effective according to the direction in which the mine points. Where there

is a slope, the holes should never be made in a direction perpendicular
to the horizon, but should always be inclined according to the slope of the

soil. Bven in flat land the holes should not be vertical but inclined to

one side.

Experiments in dam^p, sandy soils of a softer nature are of no interest,

as such soils can be worked by hand. In damp soils, T. N. T. and picric

acid require special precautions, but if they are not exposed to these ex-

ceptional conditions for long, they act just as well as in damp soil. In

soft soil, T. N. T. and picric acid only hollow out caverns, and even ordinary
balistite is too energetic. It also also worth remembering that if the ca-

vities produced by the explosion in hard, stony soils are surrounded by
zones were the soil is extensively cracked (which assists the growth of tender

roots and helps them to become vigorous, while enabling the excess water

to drain away or the absorption of the water required "^y the plant), in

soft soils, especially damp ones, the explosion projects particles of soil
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from the centre of the zone of the explosion into the pores of the surround-

ing earth, thus producing a hard, compact wall with a smooth surface ;

this physical condition is worse than the previous one.

Experiments carried out in the United States, in Australia, Malaya,
Ceylon, Switzerland and England negative the hypothesis that land worked
by means of explosi\*es is poisoned and thus injurious to plant Hfe. The
lack of plant life on shell craters is no proof to the contrary, firstly because

allowance m.ust be made for the shock of the wave produced by the explo-
sion of enormous charg'es on the ground and for the high tempeiature
of the gases generated. At greater depths, and with time and the action

of atmospheric agencies, only a minimum part of these gases can be absorbed

by the soil and afterwards changed to salts, whilst the greater part, escapes

through cracks and openings into the air. Again, if vegetation wis absent

or even scanty, it soon reappears and shows more vigour than ever. As

regards the decomposition products of the explosives in question, they are

6f such a nature as to leave no room for doubt. Picric acid gives off

carbon dioxide, carbon monoxide, hydrogen, metha,ne and nitrogen ;

T. N. T. gives off carbon dioxide, carbon monoxide, hydrogen and water,
while the balistites and the powders based on nitroglycerin and nitrocel-

lulose give off the same gases, with the exception of carbon monoxide.
Erom the economic point of view, the use of explosives for working

hard, compact, rocky soils is generally the best, especially for work that

does not requiie ,a general and continuous breaking up, whether on the

surface or in the subsoil, but which needs a partial displacement of the soil,

limited to narrow strips for ditches, small areas for plantations of trees,

for absorbent wells, for removing tree stumps, etc.

Explosives, by lifting the soil wihin a certain radius and splitting up
the layers in all directions, makes it easy for ploughs to continue in the fol-

lowing year, because they leave the soil porous and absorbent in its deepest

parts and give life to abandoned and uncultivated areas by enriching the

soil with a bumper crop the first year, thus giving it a value it had never

had before. The economy due to the use of explosives, compared with
the cost of tilling the grotmd with the usual implements, varies from 25
to 30 %, and if the ever-increasing cost of manual labour is taken into ac-

count, these figures can be increased by another 15 %.
In order to obtain good results from the use of explosives, it is abso-

lutely essential that the person directing the work should know the best

practical methods, while keeping in mind the restdts of previous experiments,
as the quality and quantity of explosive and the method of preparation
vary according to the nature and qualities of the soils and according to

the objective desired.

So that the work can be done cheaply, improved apparatus is required
and a number of detailed official regulations which might prevent conti-

nuous, profitable work should be altered so as to help agriculture. Again,
the cost of the explosives should not be too high, as the cost of the work

depends largely upon the help it affords.

In Italy, especially in the Roman Campagna, in Apulia, Calabria,
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Tuscany, the province of Ferrara, etc., there are hundreds of thousands
of acres of uncultivated land, which remain untilled simply because, with
the available methods, the resulting profit would not cover the expense,
and because the machines most adapted to the purpose would not give
better results. Were these soils all cultivated, Italy would be self suffi-

cient, as she would produce possibly more than her own needs, and as much
money would not leave the country. Since the Italian Government ac-

tually possesses enormous quantities of explosives as war surplus, the au-

thor hopes that the experiments now being carried out in various regions
of Italy for the benefit of agriculture will attract the attention of the Gov-

ernment, which ought to encourage and support the attempt to find the

best solution of the question of using explosives for the benefit of farmers
and the whole country.

PERMANENT
IMPROVEMENTS
DRAINAGE AND
IRRIGATION

495
- The Problem of Drought in the North-East Region of Brazil and the Measures
taken by the Brazilian Government.— I. O problema das seccas no Nordeste Brasileiro,

A meusagem do Sr. Presidente da Republica, Republicas dos Estados Unidos do Brasil,

Boletim do Ministerio das Relagoes Exteriores, No. 3, pp. 59-62. Rio de Saneiro, Septem-

ber, 1919. — II. Id., A iniciativa do Govemo para a sua solu^ao, Ihid., No. 6, pp. 59-60,

December, 1919.
— III. Brac^^, E., Seccas do Nordeste e Reorganiza^ao economica,

p. 88. Rio de Janeiro, 1919 (i).

The rainfall in Brazil is very evenly distributed, for the greater part
of its area constitutes a typical zone as regards humidity. An exception,

however, is furnished by the north-east region which projects into the Atlan-

tic and is somewhat distant from the coast. There we find a semi-arid

zone surrounded by a semi-humid belt which stretches from the north of

the State of Minas Geraes to Ceara. This zone is subject to intermittent

drought, the cause of which is not so much the absolute lack of rain as its

irregular distribution, and it corresponds to the trade-wind zone of the

central Atlantic.

This problem was very carefully considered by the Brazilian Govern-

ment after the great drought in 1877, which caused the loss of many hu-

man lives as well as large amounts of rural property. With the object
of preventing harm from drought in this region, the Government, in 1909,
set up an

"
Inspectorate of works against drought ", whose preb'minary

task was to study the problem from the physiographical point of view,

not forgetting practical measures such as forest and forage crops, the cons-

truction of roads, reservoirs and dams, the provision of wells, fish-breed-

ing, etc.

Without interfering with this plan, the Brazilian President, Dr. Epi-

TACio Pessoa, in a message quoted at the beginning of the article, considers

(i) See also: — Delgado de Carvalho, C. M., Brazilian Meteorology, p. 528.I<ondon,

191 7 ; Morez, H.. Etat actuel de la meteorologie agricole au Bresil
;
Review of Agricultural

Information and Plant Diseases, Year IV, No. 9, pp. 1356-1358. Rome, 1913; Crandall, R.,

and William, H., Carta pluviometrica da Regiao semi-arida do Brasil. Rio de Janeiro,

1910 ; BorGhesani, G. H. R. Planisfero udometrico dell'irrigazione. Commissione Reale per

studi e proposte relative ad opere di irrigazione, Seconda Relazione, Part. III. Bergamo, 1 91 6.
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that, on the basis of the good results obtained in Egypt, India, and the

United States, the reclamation of desert lands is equally possible for the

^area of Brazil in question, and that the public authorities should preferably

pay attention to the conservation and ittilisation of the water resources

by means of large dams and reservoirs. The cost of this would obviously
be enormous, but experiments made in other countries show that part
of the cost could be recovered in a few years by the increased revenue
from taxes, owing to the greater value of irrigated land and to the greater

prosperity of the population. The fear that there would be insufficient

water to feed the reservoirs in such a way as to make them really useful

cannot be justified, as a lengthy study of the hydrometrical conditions
in the state of Ceara, which is least favoured as regards this, revealed an
annual precipitation of 80 milliard cu. metres, 16 milliards of which could

be gathered and used for irrigating over a million hectares. For this reason,
sanction is asked for the emission of a loan of 67 200 000 fr. a year (par

value), until a total of 336 million fr. is reached. This money will be used
for the construction and upkeep of large reservoirs of irrigation canals and

supplementary works necessary for irrigating the cultivable soils in the

north-eastern region of Brazil.

The Brazilian Congress has recently passed a decree authorising the
creation of a special reserve to provide for necessary expenses as well as

for the interest on and the amortisation of the loan mentioned above.
The fund will be formed by :— a) 2 % of the general revenues of the Re-

public diiring the period required for carrying out the work
; b) 2-5 % of

the ordinary revenues of each state interested, to be laid out, with the pre-
vioiis approval of the Federal Government, either in cash or in public
lands

; c) the proceeds of the sale of land ceded by the states or of lands that
could be expropriated ; d) the revenues from irrigation work; c) contribu-

tions from any other source.

lyand required as sites for irrigation works, inundated land and forests

necessary for the conservation of watercourses will be considered as of

public utility as regards expropriation.
The Federal Government will exploit and administer the irrigation

works until the cost is fully repaid. Irrigation and maintenance taxes

will be established as well as rent for the expropriated land. If the ow-
ners fail to cultivate their lands in accordance with rules laid down by the

Government, such lands will be confiscated, as they will also be if no taxes
are paid for 2 years. Again, when confiscated land ir sold or let, preference
will be given to the families of farmers who live in the state in whose terri-

tory the irrigated land is situated
;
in any case only small areas will be ceded.

At the same time, the Government will attach agronomists and vete-

rinary surgeons to the agricultural services of the area in question and will

provide the farmers, either by loan or by sale, with the tools, seeds, fertili-

sers and everything needed for improving the fertility of the soil and to

preserve, utilise, transport and market its products.
M. C. Braga, a Federal Deputy, showed, in a statement m.ade before

the Finance Commission of the Brazilian National Congress, that stock
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rearing offers better prospects of success in north-eastern Brazil than cot-

ton growing and irrigated crops. He estimates that one irrigated hectare

under cotton, yields 12 quintals of cotton worth about 900 fr., whilst one

hectare down to pasture for fattening stDck will yield 850 fr. ;
this slight

difference is mere than compensated for by the manuring of the soil, by
the smaller risk and by a lower cost.

On account of the great irregularity of the rainfall, shown by the fol-

lowing table :
—

Rainlall in jour typical localities.

1904
1905
1906

1907

Yearly averages

I 265 mm
1467
I 773
837

1 280 mm

II III

230 mm
463
487
245

456 mm
383

737
391

3?5 mm 456 mm

IV

I 134 mm
I 131

1579
715

I 1:^3 mm

M. BragA considers that the transport question is of immediate im-

portance and that a suitable network of railways and carriage roads

would, in years of drought, enable the population to emigrate from
one zone of a region to another with more abundant rainfall, so that the

30 million inhabitants and the livestock of north-eastern Brazil would,
if they desired, have a possible outlet towards the large irrigation centres

suitably distributed over the country. As no great irrigation scheme is

exclusively based, with a few exceptions, on rainfall, but rather on water

derived from permanent rivers, and considering constructional difficulties

M. Braga thinks that it would be best to construct the three largest reser-

voirs for each of the three States that suffer most from drought, viz., Ceara,
Rio Grande do Norte, and Parahyba, and if they give good cultural and

social results, there would be no reason to prevent their extension and de-

velopment.

496 - Irrigation of Field Crops : Experiments in Nevada, U. S. A. — knight, c. s. and

IlARDMAN, C, in BuUetinNo. 96, Agricultural Experiment Station, University of Nevada,

pp. 42, 20 Figs. Carson City, Nevada, 1919.

Discussion of the methods of irrigation used in Nevada
;
water supply

and area irrigated by the State ; factors affecting the results of irriga-

tion water
; description of experiments on irrigated field crops including

alfalfa, wheat, potatoes, red clover and sugar beet.

In 1918, 900 000 acres or about 1.3 % of the area of Nevada was

irrigated, and produced approximately some 145 000 acres of alfalfa, 80 000

acres of wheat and 15 000 acres of potatoes. The chief rivers that

suppl5^ irrigation water are the Humboldt, Truckee, Carson, Walker, and

Mudd3^ ;
the Humboldt waters over half the total irrigated area .
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Most of the alfalfa and cereals acreage is irrigated by flooding, while

potatoes and other hoed crops are irrigated by means of irrigation
furrows.

,

The chief factors that influence the effect of the irrigation water are

the type of soil, its topography, the presence of a crust near the surface,
the annual rainfall, and evaporation. The soil type causes more variation

in the quantity of water required for irrigation than any other factor.

The average results of the experiments made with alfalfa during the

period igo6-igii show that with a total consumption of 3.27 acre feet of

irrigation water, a yield of 5.93 tons of hay per acre is obtained. In

the 5-year period 1914-1918, there was not sufficient rainfall during the

growth period to influence the soil-moisture content of the soil. When
irrigation was delayed until the alfalfa began to wither, the unit yield

was relatively low
;
there was, however, a very high yield when irrigation

was practised when the plants had only assumed a dark colour. The most
economic irrigation for alfalfa was accomplished with a total irrigation of

3.5 ft., of water, each time the plants showed need of water by turning
dark green in colour.

Soil moisture determinations showed that, with an irrigation of 6 in,

of water, 70 % of it was retained in the first 4 ft., of soil
;
but with this,

the lowest crop per unit volume of water consumed was obtained, or 6.18

tons of hay per acre for a 81 in., layer of water. Soil moisture determi-

nations also showed that only 25 % of a layer of 12 in., of water was
retained by a surface layer of soil 4 ft., deep. In irrigated alfalfa fields/

the decrease of the soil moisture content at mowing time was generally

greater when 9 and 12 in., of water were given, while the total quantity
of irrigation water retained in the soil was greatest at the time of the two
last periods of wilting.

In experiments made with wheat during the 5-year period 1914-1918,

3 and 7 in., was given during two or more of the typical growth periods,
i. e., appearance of the fifth leaf, ear formation, flowering, milky consis-

tency of the grains, pasty consistency. The maximum yield was obtained

with 28 in., of water in four applications, omitting that of the period
when the fifth leaf appeared. The maximum jdeld with 3 irrigations was
obtained with 21 in., of water, omitting the irrigations given during the

first and last of the above-mentioned 5 periods. The average yields of

wheat were considerably higher when 7 in., of water was given than
with 3 in., at each irrigation. The yields were relatively low when the

irrigations of the ear-formation and flowering periods were omitted, which
shows a very critical period for wheat as regards its need for water, bet-

ween ear formation and the period when the seeds are of a milky consistency.
The highest yield was obtained by giving 9 in., of water in 2 irrigations,
one before and one after earing. High unit yields were usually accompa-
nied by the greatest decrease in the soil moisture content at harvest time

compared with the soil moisture content before the first irrigation.
In the experiments with potatoes, continued during the 4-year period

1914-1917, the heaviest crop was obtained with a total irrigation of 16.5 in.,
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of water, distributed in 3 in., applications when the plants showed a ten

dency to wilt.

Irrigation experiments with clover showed a gradual decrease in yield

in as the wilting period of the plants advanced at the time of irrigation.

Sugar- beets gave the heaviest crop with 18 in., of water in 3 in.,

applications.
The results show, generally speaking that the most economical use of

water consisted in giving a total of 3.5 ft., at the rate of 6 in., per

time for alfalfa and clover
;
with a total of 2.3 ft., in 3 in., a time for

application for wheat with a total of 1.5 ft., in 3 in., applicatioDS for

potatoes and sugar beets. When alfalfa is used for autumn pasture after

the last mowing, usually an extra irrigation is required after the last

harvest.

MANURES
AND

MANURING

497
- The Preservation of Liquid Manure. — kristensen, r. k., in the Tidscknft for

Planteavl, Vol. XXVI, Pt. 3, pp. 485-490. Copenhagen, 191 9.

The Danish State Agricultural Experiment Station at Askov has car-

ried out experiments on the preser\ation of liquid manure by adding sul-

phuric acid or superphosphate.
The liquid manure used contained 0.478 % of nitrogen, of which I

0.418 % was present as ammonia. It was placed in porcelain dishes and|

evaporated on a water-bath ; a series of 5 cc. samples was treate'd with I

from o to 32.5 cc. of decinormal sulphuric acid and with from o.i to 1.5 gm.|
of 18 % superphosphate. [

The results obtained showed that two-thirds of the acid used was re-|

tained by the ammonia, and the rest by the other bases. Very small

quantities of acid had practically no effect on the conservation of the am-

monia
;
in order to fix all that contained in the 5 cc. sample, 1.3 gm. of

superphosphate or 22.5 cc. of decinormal sulphuric acid was required.

498 - Experiments and Researches on "
Tetraphosphate ". — Menozzi, a., in the Gior-

nale di Chimica Industriale, Year II, No. i, pp. 8-9. Milan, January, 1920 (i).

Some lour years ago, a product called
"
tetraphosphate", made and

marketed by a company bearing the same name, gave rise to a large num-

ber of publications and to much discussion. Publications in its favourfi;

upheld and still uphold that it has the same fertilising value as superphos

phate, but without the acidity 01 that product which is so injurious to cer

tain soils and harmful to the bags, and that it provides phosphoric acid

at a cheaper rate than superphosphate.
After a chemical and petrographical examination of a few samplesj

the author, in a public lecture given in May, 1916, at the Higher Schoo

of Agriculture at Milan, expressed the opinion that it is substantially not-

hing else than phosphorite. This announcement led to discussion even a1

the lecture; interested persons held that the samples sent to the labora- ^

tory were probably not indentical with the commercial product, that i'

(i) See R., 1Q16, No. 1063. (Ed.)

[496-498]



MANURES AND MANURING 549

vas not purely a question of phospliatite, but of phosphorite radically

ianged by tratment, and that, in addition, practical tests had given re-

iults favourable to the new product. The representatives and manufac-

urers of superphosphate then suggested that a commission, presided over

)y the author, should study the product in detail by means of cultural tests.

the representatives of the tetraphosphate company accepted the proposal
nd the commission was set up. It has now published a report on its work
,nd on the cultural tests carried out during 1916-17 and 1917-18. A
iummary of the report is given below.

In accordance with the plan decided on, the commission saw the ac-

ual preparation of the product which, according to the patent specifica-

»on, consists essentially in mixing ground phosphorite with 6 % of a mix-

ure, known as the
"
reagent ", composed of calcium and magnesium carbo-

lates, sodium sulphate and carbonate
;
the whole mixture is heated in a

urnace and the mass while still hot is hydrated. The process took place
n- a special plant belonging to the superphosphate factory of the co-ope-
ative agricultural consortium of Ivodi (Milan).

The commission took samples of the phosphorite and of the mix-

;ure of phosphorite and reagent before heating and of the product obtained

fter heating and hydration ;
these samples were examined chemically and

)etrographically, in the latter case by Prof. Artini, director of the muni-

ipal museum of Milan. The results of both the chemical and petrogra-
)hical examinations showed that no chemical or structural change had
aken place in the raw material (phosphorite,) during heating and sub^e-

juent hydration, under the conditions of manufacture as seen by the com-
nission. Neglecting the salts added in the

"
reagent ''", the original phos-

jhorite was still to be found.

In spite of this, the commission, admitting that some fact might
lave escaped notice and wishing to neglect nothing, decided to make com-
parative experiments in pots, boxes and in the field, with different plants
ind soils. The report gives full details of thse experiments and here it may

fiimply

be said that, in each test, with the same plant and the same soil,

he same potassic and nitrogenous fertilisers were given in equal amounts,
md that comparisons were made between the different phosphatic ferti-

isers, i. e., phosphorite, tetraphosphate, and superphosphate, which were

jiven in such a way as to contain equal amounts of phosphoric acid and in

I pot or plot, the same treatment with nitrogen and potash, save that no

phosphatic fertiliser was given.
The fineness of division of the tetraphosphate compared with that of

superphosphate was examined, but only negligible differences were found
m carrying out laevigation.

None of the tests made in 1916-1917 gave positive results, for not only
were the differences between the various phosphatic fertilisers slight, but

they were also slight between the pots with phosphatic fertilisers and those

without phosphates and, in one experiment, the control prodticed more than
the pots or plots given fertilisers. This may possibly be due to the fact

jthat,
on analyses, carried out during the tests and not previous to them (in

I
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order to save time), the soils used were found to be all relatively rich in

phosphoric acid, viz., from 1.25-
—2.20 per 1000 of soil. Therefore, de-

finite conclusions cannot be drawn from these tests.

On the contrary, however, significant results were obtained in 1917-

1918, in which year several tests had to be discarded, because, in one case,

the crop was ruined by hail and in others because the crops were damaged
by parasites. But all the other tests were completed without hindrance,
and definite conclusions can be drawn. The yields obtained in 1917-18
show that :

—
phosphorite and tetraphosphate always produced a little

more than the control with phosphatic fertiliser; that both were always
inferior to superphosphate ;

that there were only slight differences between

phosphorite and tetraphosphate, and these mostly came within the limits

of experimental error.

499 -
Fertilising Value of " Broom Millet". Ash — Guthrie, F, B., in the Agricultural

Gazette of New South Wales, Vol. XXX, Pt. 10, p. 735. Sydney, 1919.

The ash of broom millet is comparatively rich in potash and, with the

present price of 15 s. per unit of potash, a ton of the ash is worth about
£. II, though, under normal conditions, this figure would only be about

£. 3.15s. It should not be forgotten, however, that the ash contains about

4.5 % of phosphoric acid.

Analysis of sagine ash.

Moisture 2

Insoluble 57
Oxide of iron and (

alumina ....('*' ^

Ivime. 6

Magnesia 3

59%
23

73

II

53

Potash. 1553%
Soda 1.07

Phosphoric acid 4.67

Sulphuric auhidrfde . . 2.46
Carbonic acid 2.40
Chlorine 0.77

500 - Sulphur as a Fertiliser. — Soderbaum, II. G., in Kungl. Landtbmks Akademiens

Handlingar och Tidskrijt, Year lyVlII, No. 6, pp. 357-363. I.iukoping, 1919.

The author reviews the literature dealing with sulphur as a fertiliser

and gives the results of his experiments. These were carried out with finely

ground stick sulphur, using 16 glass jars containing 24 kg. of soil, growing
oats from May 5 to August 11, 1919. The jars were divided into 4 series

of 4 jars. The following yields were obtained :
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The greatest differences found do not amount to double the probable

error, whilst', in order to obtain safe data, they should be treble, without

considering that the differences are not all of the same sign.

501 -Papilionaceae in the Mostaganem Sands, Algeria.
— Manquene, j., in the Bulletin

de la'Societc d'Histoire Naturellc dc VAfrique du Nord, VoL X, No; 3, pp. 66-69. Algiers,

March 15, 1919.

The various researches on the root nodules of leguminous plants have

led to the general conclusion that root nodules are to be found mainly
on lyeguminoseae growing in poor soils.

There are exceptions to this rule, as the author found in the environ-

ment in which he has investigated the Papilionaceae for four years. This

is the case with particularly poor sands that have been formed from astien

gritstones (upper Pliocene) and which occur on the Mostaganem littoral.

From his researches he has deduced the following conclusions :

i) Papilionaceae growing in poor, dry, sandy soils, have no root

nodules ;
those of rich soils, whether wild or cultivated, bear root nodules.

2) Bacterial symbiosis may occur in poor soils if there is sufficient

moisture. However, under these conditions many Paplionaceae still have

no root nodules.

3) Moisture favours nodule formation to the greatest degree. Very

dry soils, no matter what their physical or chemical composition may be,

are unsuitable for the growth of nodules on Papilionaceae.

4) In general, no nodules are formed on a papilionaceous plant

growing under unfavourable conditions of nutrition.

5) The structure of the root influences the intervention of the bac-

teria, for nodules are always most numerous on roots with well developed
cortical layers.

6) The presence of root nodules is apparently related to the area of

the aerial assimilating surfaces of the plant.

7) Nitrate of soda does not prevent nodule formation in the Pa-

pilionaceae [Faha, Cicer, Trijolium);

502
- Contribution to the Study of the Immediate Composition of Maize Seeds. —
Passerini, N., in the Bollettino della SociettX italiana per lo studio deWalimentazione, Vol. I,

Nos. 1-3, pp. 17-30, Florence, 1919.

I.,arge numbers of analyses of maize seeds have been made. Some
workers say they are very rich in total nitrogen, as for example
Pasqualini, who found as much as 11. 6 % of nitrogenous matter in

Italian maize, Boussingatjlt, who found 12.8 %, and PoRiELE, who
found 14.2 % in the

"
Cinquantain de Hongrie ". But most analyses

show a much lower content of from 7 to 11 % in seeds containing 12

to 14 % of water. r

A fresh series of analyses was carried out by the author on Italian

and American maize
;
the results, shown in the appended table, prove

that maize is one of the poorest food cereals as regards protein con-

tent, as the total nitrogen content varied between 0.979 and 2.120 %,

[500-503]
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with an average of 1.606 %. The maximum percentage was contained by
an American maize specially selected for increased nitrogen content. Wheu
grown at Fauglia (province of Pisa, Italy), this maize retained, at least

during 2 consecutive years, a higher nitrogen content than any of the

other samples analysed ;
thus the percentage underwent a decrease that

was greater in the first year of reproduction in Italy than in the

second.

Amongst maize varieties rich in nitrogen, the author mentions Zea

rostrata or toothed maize which, when grown in Italy, contains 2.088 %
of total nitrogen.

Maize from Scandicci (Florence)

Maize from I<orenzaua (Pisa) .

Nitrogen soluble in alcohol

Flour
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On calculating the average when including the data from i6 other

analyses carried out by the author {Aiti delta R. Accademia dti Georgofili

Series V, Vol. XI, 1914, the total nitrogen works out at 1.292%. The

nitrogen of the crude zein (soluble in alcohol) represents on an average
about two fifths of the total nitrogen though it is almost half in some

samples.
On screening, whole maize flour separates into fine flour, semolina,

and bran consisting of the remains of the husk. The semolina contains the

highest pe: centage of crude zein, as is shown in the adjoining table :

503
- On the Composition of Sorghum.—willaman, j. j., west, r. m.,Spriestersbach,
D. O. and Holm, G. E., in the Journal of Agricultural Research, Vol. XVIII, No. i, pp. i-

31, 18 diagrams, bibliography of 22 publications. Washington, Octoberi, 1919.

In 1877, the U. S. Department of Agriculture undertook a study of

sorghum [Sorghimi vulgare) as a sugar plant. Since then thousands of ana-

lyses of the juice of different, varieties of sorghum have been made and pu-
blished. Thus, well defined knowledge is available on the qualities and

quantities of sugar present in sorghum juice, particularly in the sorghums

grown in the temperate zone of the United States. In some papers, the

effect of heading on the composition of the juice has been studied, while

in others studies have been made of the technique of the preparation of

sorghum syrup. But when Mr. West (one of the authors) began to give
a better economic and scientific basis to the sorghum sugar industry in

Minnesota in 1912, the need for further research became apparent : as

regards the effect of climatic factors on the composition of the cane, more
exact knowledge was needed concerning the behaviour of sorghum brought
to the north in the most northerly limits of its zone

; 2) in order to lengthen
the crushing season as much as possible, the cane ought to be used just
before it is ripe and quite often after the death of canes killed by fro.st

;

3) the methods of purification and evaporation commonly used needed

improvement and standardisation ; 4) for economic reasons, the small

sorghum sugar works, with inefficient mills, where little or no purification
took place and where evaporation was slow, should be replaced by the large

mill, otherwise the fall observed in the production of sorghum syrup during
the last 30 years would continue. Data of practical as well of scientific

interest have been obtained by researches on this subject at the Minnesota

Agricultural Experiment Station. The latter have been collected in Bul-
letin 187 of that Station, whilst the former are summarised in this abstract.

Three varieties of sorghum — Minnesota Early Amber, Early Rose,
Dakota Amber — were chosen in order to study the progressive growth
of the plant and the chemical composition of its different parts.

During one season, a determination was made of the relative propor-
tion of weight of leaves, panicles and stripped cane in the freshly cut plant
and in the partially dried plant. In the whole plant, the dry matter was

continually on the increase up to maturity. The content of crude fibre

decreases in a proportion practically equal to that of the increase of

soluble carbohydrates, and the percentage of crude fat, ash and protein

[502-503]
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remains practically constant for all the periods of growth observed.

When the total quantities of each constituent present in the plant at the

different period of growth are calculated, it can be seen that the plant
builds up its cell structure of cellulose, protein and mineral matter

during the first part of its growth period, and that the subsequent

periods of growth consist in the filling up of these tissues by carbo-

hydrates (starch in the seeds and sugar in the stems). No data were

found that tended to show that the leaves give up their carbohydrates
to the stem. The food value of the leaves is greater the older the

plant.
The maturation of the panicles consists almost entirely in the filling

up of a skeleton of cellulose and protein by starch. There is a considerable

accumulation of mineral matter in the leaves, probably due to lime and

silica. When an equal volume of alcohol is added to the juice expressed
from the canes, a precipitate is obtained consisting of three parts :

—
i) pro-

teins
; suspended cellular matter derived from the crushing of the fibre

in the mills
; 3) true gums : the gums are masses of galactanes and pen-

tosans with about 20 % of mineral matter, especially lime magnesia and

potash. The organic acids found in sorghum are aconitic, malic, citric,

tartaric dnd oxalic acids.

The amido-nitrogen is present in high proportions in the juice of sor-

ghum as well as in the ripe cane. This constitutes an important factor

amongst the causes of dilficulty of purifying sorghum juice for the produc-
tion of syrup or sugar. The following nitrogenous substances have been

found in sorghum juice :
•— 1-leucine ; d-1-asparagine ; glutamine ; cys-

tine (?) ; aspartic acid.

The juice of the secondary stems is similar in composition to that

of juice from the main^stem during the same period of ripening. However,
the maturation of the secondary stems is usually 3 weeks later than that

of the main stem. The middle nodes of the stem, compared with the up-

per and lower nodes, contain more saccharose and total sugar, but less

dextrose and laevulose. The upper nodes contain so little sugar and their

juice has such an extremely low coefficient of purity that it is advisable to

exclude them from the crushing when preparing syrup.
The stems of sorghum growing in Minnesota contain a much lower

percentage of sugar than that in sorghum growing in regions with a longer

and warmer growth period. Several observations make it probable that

if the onset of frost could be retarded, the proportion of saccharose and re-

ducing sugars in sorghums usually considered to be ripe would rise during

7 or 10 days and a larger quantity of total sugars would be elaborated.

The juice of sorghums growing in the northern zone is of greater purity
than the juice of sorghums growing in the southern zone. It is a pheno-
menon of precocious ripening that shows in most plants grown under sub-

optimum conditions : at the period when the panicle first appears, the re-

ducing sugars are in excess over the saccharose. Afterwards the reducing

sugars rapidly decrease, while the saccharose increases until the moment
when in the period of complete flowering, they are present in almost equal
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quantities. The respective changes continue until maturity is reached.

At this moment, the ratio between saccharose and reducing sugars is about

70 : 30 in sorghum grown in Minnesota. In very ripe sorghum from Vir-

ginia, the ratio is 90 : 10 and even higher. The removal of the panicles
before maturity of the seeds hastens on the production of the maximum
of sugar in the juice, but this maximum would be reached later on
without heading the plants.

504 -The Essence of Mustard in Plants. — Cauda, a., in Le Stazioni sperimentali agrarie

italiane, vol. 1,11, parts. io-.:i, pp. 5^4-5.18. Modena, 1919.

Mustard essence (allyl iso-sulpho cyanide) is contained not only
in various species of Sinapio, but also in numbers of other species

—
for example : Cheiranthms Cheiri — Lepidium Draba —- Bassica Napus—
Raphanns Raphanistrmn— Sisymhrium AlUaria — Nasturtium officinale

—
Lepidum sativum — Cochlearia Armoracta — Reseda lutea — Reseda lu-

teola — Capparis spinosa
— various species of Acacia— Thlaspi arvense—

Asparagus officinale
— and various species of Erysimum.

Work carried out by the author shows that in a general way, seeds

from southern climates have a lower percentage of essence content than
seeds from a northern climate. This confirms the statement that the quan-
tity is greatest where vegetation is less developed. This fact is due to the

iiicomplete transformation of the chief plant albuminoids, which are not

entirely assimilated and remain as reserve matter in the vegetable tissues .

The samples of mustard from Piemonte and Forli with very small

seeds (perhaps wild) contain on the whole a larger quantity of essence thant
the samples of seed fiom other districts, for example Sicily, where this plan
is cultivated in the ordinary way. It appears then that cultivation favours

plant development, btrt decreases the essence content. An intimate rela-

tion exists between the essence content and the percentage of fats ; if the

percentage is raised the essence content is lowered. Mustard seed from

plants cultivated in warm climates are richer in oil but poorer in essence

content .

Mustard oil is found in varying proportions but always fairly high :

Sinapis alba 33 % — S. nigra 25 % — S. arvensis 30 %. This percentage
varies according to the clima.tic conditions : Brassica junced of Eritrea

contains 40 % oil, and the Indian mustards 47.21 %.
The principal active enzyme of the Crucifereae is contained in special

cells, very refr'active to light, and exposed to view by the Mii^lon reagent— cells which HeinrichKR, through erroneous interpretation called
"
Eiweisschlauche

"
or albumin, reserves. By means of different prepara-

tions of leaves or seeds, the author has traced the presence of such cells,

and their number and size tend to diminish in the case of etiolated leaves.

According to NaEGELI (Theorve der Gdrung p. 14) during seed ger-

mination, the potassium myronate splits up with the formation of musta^'d

essence. By analyses of seeds and young green, shoots, and etiolated shoots,
the author states that the quantity of essence remains almost constant

during the germinating period, but considerably decreases in the case of
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young etiolated shoots. In seeds of Black Mustard (Salemi) : about

0.294 % was found; in young green shoots (air-dried) 0,280 % ; in young
etiolated shoots (air-dried) 0,170 %.

505
- The Effect of Nitrogen Fixing Organisms and Nucleic Acid Derivatives on Plant

Growth. — BOTTOMLEY., W. B., in the Proceedings of the Royal Society. Serie B. Vol. yi,

No. 5-636. Biological Science, p'. 83 to 95. London, Jan. i, 1920.

In a previous communication [Proceedings of the Royal Society Series

B. Vol. I/XXXIX, pp. 481-507, 1917) it has been shown by the author

that a water extract of bacteri.sed peat has a remarkable effect on the

growth of Lemna minor in water culture solution, and that wheat seed-

lings when deprived of their endosperm at a very early stage, will not

grow naturall}^ unless supplied with a small quantity of organic
matter.

A growth of Azotohacter chroococcum was obtained sterilised, and then

transferred to a beaker with some distilled water, and heated on a water

bath, when cold DetmER's solution and distilled water were added to

make up the required volume for use with Lemna minor. After 6 weeks,
it was evident that the addition of the sterihsed Azotohacter chroococcum-

to the culture solution, i^ot only resulted in an increased rate of multipli-

cation of the Lemna plants, but also enabled themto increase their original

.size, wliile the weight of control plants showed a corresponding decrease.

Similar results were obtained with Bacillus radicicola. Extracts known
as "crude nucleic acid derivatives from raw peat ", ard

"
adenine -uracil

diuucleotide from raw peat
"
both had a similar effect on development.

When the extract of "crude ruucleic acid derivatives were administered

to the same plants and at the Same time as the growths of Azotohacter

chroococcum, the combined growth promoting effect was far greater than

the .sum of their effects when added separately. This shows that the sti-

mulating cotistituents in the extract of bacteri.sed peat differs from thoss

in A. chroococcum Neither the ash of the nucleic acid derivatives nor the

A. chroococcum had the slightest effect on growth, and the beneficial results

following the addition of these materials can only be attributed to the

organic constituents.

PLANT 506
-

Possibility of an Intranuclear Cross in Homozygotes.— lotsy. j. v.,inGenetica

BREEDING Nederlandsch Tijdschrift voor Erfelijkheids en Afstamminssleer, Vol. I, Part I, pp. 92-

97. La Haye, Jan. 191 9.

As a' result of the studies by Morgan, it is a recognised fact that even

in the nuclei haploids, chromosomes may be present in various forms and

dimensions, which make crossing possible (between chromosomes) even in

homozygotes.
This cross cannot take place during the synapsis phase. In a homo-

zygote, with 3 different chromosome t3^pes, the synapsis appears as shown

in Fig. T. The small black, white and sha,ded discs represent the cluo-

matomeres the constituent of various chromosomes. One haploid has 18

chromatomeres and another, 36.
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/// II I

Fig. I.

Although, in consequence of the division by reduction, the changes
betweeii the two homologous chromosomes may be possible, the nuclei

gametes will always remain necessarily identicaJ.

The crossing of chromosomes is not then possible during the synapsis

period, but it can take place during the spiral phase when the chromosomes

unite end to end and make a single line or a small crown composed simply
of chromatomeres (fig. 2).

Fig. 2.

Usually, in the following phase, when the chromatomeres acquire their

new individuality, the division of the elements rights itself at the points o^

union in such a way that their constitution remains unaltered (fig. 3)_

/ /I Iff

»»»• ^#®@se 00000000

Fig. 3-

This is the general rule. I^et us suppose besides, that a chrome from

chromosome II ma 3- fuse with chromosome V ; let us suppose still further,

that the division, instead of taking place at the points of contact, is dis-

placed slightly toward chromosome II
; in this case we should have an ar-

rangement as in fig. 4.

n'v ^ v7

•H®^ e0©@# COCOOOGO

Fig. 4.

Chromosome I with a chromatomere from chromosome II becomes

chromosome IV. Chromosome II m its turn, becomes chromosome V with

4 chromatomeres only, instead of 5, whilst chromosome III although unal-

tered, will become in time, owing to its symmetry, chromosome VI.

Ivct us suppose now that a gamete, with chromosomes I. II, III, IV, V
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and VI, may become united to a normal gamete with chromosomes I, II

and III. An individual would be obtained which according to the arran-

gement of the chromosomes, is a hybrid, but, wliich, in possession regularly
of 36 chromes, would not be easily distinguishable from the corresponding
and absolutely normal homozygote represented in Fig. I. If should how
ever be considered as a homozygote in the zygotes from which, at the

moment of synapsis it will be changed into as ma2:;y pairs of chromosomes

as under normal conditions, but from which the following 8 gametes will be

obtained :

I, II, III I, II, VI I, V, III I, V, VI

IV, V, VI IV, V, III IV, II, VI IV, II, III

Amongst these 8 gametes, the gametes I, II Til and IV, V, VI are iden-

tical to those from which the individual is derived.

The gamete formed by chromosomes III and VI is identical to that

formed by chromosomes III and III, being given that VI = III.

The gamete with chromosomes IV. Vand III is identical to that which

is constituted by chromosomes IV. V and VI, being given that III = IV.'

The gamete with chromosomes I. V and III is identical to the gamete
with chromosomes I. V and VI, being given that III = IV.

The gamete with chromosomes TV. IT and VI will be identical to the

chromosomes IV. II and III, being given always that VI = III.

There are therefore now only 3 gametes to consider : I. V. Ill and IV.

III. VI — The former possesses a lower chromatomere (= 17) (fig. 5) and
the latter a higher chromatomere (= 19) (fig. 6).

r y y/ iv u v/

coccccco ®o®90 mm^m oocxjooa

Fig. 5. Fig. 6.

By the fusion of 2 gametes, type I. V. VI, a loss mutant or
"
Verlust-

mutant
"
would be derived, and by the fusion of gametes ; type IV. II.

VI: a "progressive mutant ", i. e. +the new chromatomeres.

What will happen when a cross is made between these mutants and

the original :

/ // ///

V/

In the case of the loss mutant, an individual would be obtained after

uniting with the original, with a composition as shown in Fig. 7 and from

this 8 gametes would originate.
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The progressive mutant studied by the author differs from the progres-
sive mutant (De Vries) onlj^ because here the formation of a new deter-

minative is not stated, but the simple halving of a chromatcmere.
In any case, it is obvious that by a "cross between chromosom?s "

even in honiozj^gotes, can originate from mutation loss and even from forms
which do not differ from De Vries progressiv^e mutants. It can be conclud-

ed that all the "mutations
"

met with in pure lines can be explained by the

phenomena of the cross between chromosomes ".

This is naturally only the case with sexual reproduction. Considering
two plants which reproduce asexually, the exchange of elements between
chromosomes is possible even in the haploid. The total number of chromo-
somes remains, however, mialtered under all circumstances, and the produc-
tion 01 mutants is liot possible.

In order to obtain the latter, a further cross between the gametes is

necessary. Therefore : for the formation of the
"
mutant

"
not only a cross

between chromosomes is necessary, but also a successive cross between indi-

viduals.

507
- Improvement of Ligowo Oats by Crossing with Brie Oats and by Selection. —
SciiKVBAxrs.,mComptesrendus dcs Seances de VAcademie d'Agriculture de France, Vol. VI,

No. 6, pp. 113-122. Paris, 11 Feb. 1920.

The authors' object is to publish the names of the four new varieties

of oats with high yields, obtained at the Experimental Seed Station, by
crossing the black Brie oat with the white lyigowo oat.

The black Brie oat belongs to a type of oats of high quality. In this

variety, not only the glumes are fine, but they open more or less readily

when thrashed. As a result of the quality of the husk, the grain which

would have been swallowed without mastication, instead becomes easily

impregnated with digestive sugars, favourable to digestion.

The Brie oat, an essentially French variety, possesses an exceptional

adaptability to the cHmate in the North of France.

On the other hand, there are obvious disadvantages :

(2) it is a late cropper, which means it is exposed to heat during par-

ticularly dry seasons.

(3) it is loose glumed ; it is necessary therefore to crop when still

green in order not to loss the finest grains.
The Ligowo oat is probably the mtost widely culti\'ated variet}" to-day

in the intensive culture district ; it should be mentioned that its popula-

rity somewhat diminished after- the introduction of Victoire (Seger) and

Pluie d'Or of vSvalof.

If the Brie oat is the type notable for quality, the white I/igowo oat

is the type notable for quantity. The latter shows also :

(i) resistance to lodging ; (2) a tendency to early cropping which

ensures success in almost all localities on rich or medium soils, as much
in "Centpral France as in the North (if sown in the autumn,) ; the suppleness
of temperament ensures regular cropping from year to year.

Objections to the I/gowo variety are faised owing to its brittle straw
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and thick and hard glumes which completely envelop the caryopses in such a

way that the grains pass into the excrements of old horses with defective

mastication. The glume percentage under ordinary conditions oscillates

round 28% ; and for the Brie oats, round 23%. The food value of the skin

being very weak, compared to that of the caryopsis, it can be admitted

without much error, that at equal rates, Ligowo should cost 5 to 7 %
less than " Biie ". The reduction in cost of Ligowo should lie chiefly

with freshly crushed grain, in order to ensure complete caryopsis assimi-

lation .

The preceding remarks show that Brie and Ligowo possess altogether

different properties. If their qualities were united, an almost perfect oat

would be obtained. It was for the season that the Station luidertook

work in connection with the crossing of the two varieties. The author

hastens to add that no direct result has yet been reached.

The following is the schedule of the faults a.nd qualities of the lyigowo
XBrie oat.

Glumes and Awns.— The chief fault with the h5^brids lies with the pro-
duction of grains similar to I/igowo grains with thick skins, and with aw^ns,

I

the awns make them less attractive, as they have only been partly picked
off by thrashing ; they decrease the weight of the hectolitre. They can

be of inconvenience when oats are sown by the drill machine.

A yearly variable proportion of double grains has been discovered, the

first completely sterile at the base enveloping the second.

Table I shows the glume percentage of the hybrids and their

descendants 'and also in the following Tables, the author includes

IVictoire de Svalof. The present reputation which this excellent variety
ihas acquired in France, and elsewhere, encouraged comparative tests to

i be made.

::>Tabi^e I. — "
Glunu-i

A — Experiments 1915.

Brie 23,35% Hybrids lyigowoX Brie N" g . . . . 26.11%

I^igowo 28,60 » » » K" 27 . • . 29.72

Victoire (Seger) . . . 27,85 » » » N" 176 .... 28.45

N" 1S6 . . . . 26.80

B. — RxPERiMENTS 1919 (refined grain).

Brie 21,70% Hybrids I<igowo X Brie N° 9 . . . . 24.10%

lyigowo » » » N° 27 .... 28.80

Victoire 27,20 b » » X° 176 .... 26.80

N° 180 .... 23.20

27 and 176 very nearly contain the same proportions as Ligowo ;

9 and 186, slightly' weaker proportions. It has already been noted that

jis
advi.sable to crush Ivigowo in order to increase digestibility; the

hybrids should be treated in the same way.
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Straw. — The very dry summer of 191 9 allowed the author to make
observations as to the relative turgidity of the chaff of L/igowo, and
Victoire and the hybrids. The yield was as yet only limited, and the

I/igowo straw and Victoire straw broke like glass when cut in dry
weathei. In the hybrids, the proportion of straw broken was. three or

four times less, as shown by the figures in Table II.

Table II. — Relative turgidity of stubble. — Experiments in 1915.

Percentages of stubble broken in cropping.

lyigowo parent • .

I^isowo di Swalof.

Victoire

40% Hj'brid Eigowo X B.iie N" 9

43% » » .» N" 27

47 » » » N° 176

N" 186

^ J /O

1 I

15

Maturity.
— The hybrids are less forward in thus respect than lyigowo

and Victoire- .

Table III. Relative maturitv.

Brie

Ligowo
Victoire

Hybrid I<igowo X -^^i^ N° 9 . .

» » » N° 27 .

» » >; N" 176 .

p » » N° 186.

Date of earing

1915 1919

2 July

30 June

30 June
29 June
30 June
2 July
2 July

29 June
25 June
24 June
20 June
2 1 June
23 June
23 June

Resistance to lodging.
— The most outstanding positive character of

the hybrid Ivigowo X Brie is without doubt, the solidity and elasticity

of the stubble and the resistance to lodging. This is far superior to

that of lyigcwo and even to Seger.
Yield. — The following Table gives the comparative j^ields of Victoire

and the hybrids, representing the lyigowo yields j)er 100.
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The hybrids distinctly showed higher yields than I^igowo in both

series of experiments.
Resistance to falling off and shelling of grains.

— With the I/igowo
and Victoire varieties it is not unusual for a certain number of inflorescences

at the base of the panicle to fail to ripen, and to drop :

With the hybrids lyigowo x Brie, this is vQxy unusual and in every
case, much less marked than with the others. The 'shelling

'

is also less

feared than with lyigowo and Victoire.

Tillering.
— The tillering capacity of hybrids is weak, especially comp-

ared with the varieties Brie and Grise de Houdon. It is necessary to

sow tliickly.

Conclusions. — The hybrids lyigowo x Brie, black like the Brie

variety, have not inherited the fineness in grain. They can be defined as

Improved Black lyigowos. Before the war, the blackness might have been

an attraction, at least in the neighbourhood of Paris, but the more advan-

tageous characteristics recommendthemselves to the attention of cultivators.

At the trial experiments carried out at Noisy and Grignon, they all

showed up superior to lyigowo and three (Nos. 27, 176 and 86) to Victoire

in the following ways :

(i) increase in yield ;

(2) stronger resistance to lodging to falling, off and to shelling ;

(3) more turgidity of straw — during the cropping period, and mat-
ured very early, and in very dry weather.

The hybrids possess too, a tendency to early maturity equal to or slighty

superior to that of lyigowo and Victoire which suggests the idea that they
would accomodate themselves in the same way to quite different conditions

of soil and climate.

As they are very productive, it stands to reason, that it is on rich and
well cultivated soil that their good qualities show up to the fullest extent ;

their feeble tillering capacity demands thick sowing, in order to obtain

sufficient stock and to avoid scorching.
These conclusions are drawn from the a,uthor's experiments on small

areas. How would these hybrids behave cultivated on a laige scale ?

What is the opmion of farmers who have carried out experiments for the

last 4 years ? The airthor intends to reply to these questions later.

508 - Heritable Characters of the Maize. "Lineate leaves. — Collins, g. n. and

Kampton, J. H. in The Journal of Heredity, Vol. XI, No. i, pp. 2-6 + 1 pi. Washid'g-

ton, Jan. 1920.

This article is the first of a series in which the authors propose to des-

cribe and illustrate the heritable vari?,tions of maize as they arise or are

discovered.

Abnormalities in maize are of such frequent occurrence that it would
be impracticable and probably even undesirable to attempt to describe

individual variations. But, as soon as it has been demonstiated that a

new character is inherited, and that a stock of seed capable of reproducing
the character has been secured, it is desirable to have the variations brought
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to the attention of other workers. This will save double work, and varia-

tions are less likely to be overlooked.

Our knowledge of the interrelation of Mendelian characters should

proceed with increasing rapidity as the number of such characters

increases.

If the linear arrangement of characters m inheritance should be found
to hold for maize as for Drosophila, the proper location of a new character

becomes easier as the number of characters whose location is known in-

creases.

Although the majority of the heritable differences in maize are of such

a complete nature as to make Mendelian analyees difficult or impossible,
alternative characters are coming to light in such numbers as to warrant

the belief that maize will rival Drosophila as material for the investiga-
tion of the linear arrangement of factors and of chromosomes.

From the scientific point of view, a knowledge of the variations latent

is of great economic importance, since most of the variant forms are less

productive than the normal forms and must be carefully investigated, to

be eliminated.

The character here described and designated as
"
lineate leaves

"

consists of a number of very fine white stripings on the blades of the upper
leaves.

The stripes are usually from -^/joto y^ mm., in width and vary from a

few millimetres to many centimetres in length, and are very close together.
The general effect of the closely spaced stripes gives the blade a grayish

appearance that contrasts sharply with the uniform green, of normal

leaves.
"
I/ineate leaves,, were first observed at lyanham Maryland in 1918,

amongst the hybrids between Stowell's Evergreen, and a prolific variety
from Brownsville Texas.

The original cross was made in 1912. In 1913, the Fi population was

grown in an isolated block at Victoria, Texas. In 1914, an jFa population
was grown at Lanham, and from the crossing for the two plants, the ear

designated Ph 124 was secured.

Plants from Ph 124 were grown in Chula Vista (Califcmia) in 1915'

and 1916 again in I/anham (Maryland) when one cross pollinated ea^

Ph. 124 IvI was secured. In 1917 seeds of Ph. 124 were again sown*

together with seeds of Ph. 124 lyl. From these souwings there were se-

cured 16 cross pollinated ears of Ph. 124,31 cross pollinated ears of Ph

124 W, and 8 crosses between Ph. 124 and Ph. 124 I^I.

In 1918, the 16 cross pollinated ears of the Ph 124 progeny and 3 of

the crosses Ph. 124 X Ph 124 IvI, were planted. I^ineate leaves occurred

in 3 of the 16 progenies of Ph. 124, and in one of the crosses between Ph. 124
and Ph, 124 lyl.

The adjoining Table shows the ratio of normal green plants to lineate

plants.
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Number of Lineate. and Number of Green Plants in four
Progeny grown from hand-pollinated cars.

Progeny destination

Ph 124 ly 2

Ph 124 I* 3

Ph 124 I, 5

Ph 124 ly 10

Total

No. of

green plants

No. of

lineate plants

Ratio

green : lineate

15
20
18

24

77

7
II

6

8

32

16.5

233
18.0

24.0

5-5

7-7
6.0

8.0

82 27

The latios are all reasonably close to the monohybrid 3:1. The re-

sults may be explained by assuming that one parent of Ph. 124 was hetero-

zygous for lineate, a simple Mendeiian character recessive to the normal

green.

509 -
Pedigree Sslection of the Local Variety of Rice "

Phung-tien
"

in Indc-China.— Carle, E., in the Bulletin asricole de I'Institut Scientifique de Saigon, Vol. II, No. i,

pp. 26-32. Saigon, Jan. 1920.

The author gives first the characteristics of the local variety" Phung-
tien

"
with instructive comparisons of the results obtained by tracing se-

lection pedigree. These characteristics are as follows :

'

vSouice ; Bentrc

Date 1911
Colour of bran yellow

Shape of grain slightly elongated

Weight of 1000 grains 29.429 gm.

Percentage + red husk o.4t> »

Total percentage of husks 80.04 "

Percentage of bran 19.96 »

Yield per hectare 1500 to 2200 kg.
Period 6 months

Sei^ECTion". — At the Phu-my Experimental Station 1915-1916,
the seed and selection origen of loo plants were marked and numbered
when mature {Elites Vilmorin). These were cropped separately, then
underwent investigation in the lyaboratory and were weighed successively
with a view to their registration on a special Table.

Numbered according to each individual species or line, the 5 best

have been picked out, from the 100 mentioned after examination of the
data given as a result of this experiment (191 5-1 91 7).

i^*^ Generation. — In 1916 and 1917 at Phu-my several hundred plants
for each line were grown, and each group derived from one single seed.

2nd ^.jiii ^rd Qenerations. — These experiments were conducted in 1917
and 1918 in the same Station, but on different plots for each new genera-

[508-509J



566 PI,ANT BREEDING

tion ; m this case also, several hundred individual plants were under inves-

tigation.
The statistics registered for these 4 generations are shown in, the

following Table.
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the same plant are considerably lessened as a result of the selection whilst

at the same time the produce increases.

Similar uniformity is encountered with regard to tillering, heright, vig-

our of growth, inflorescence and maturity. The variation in the date of

flowering, in the case of one line raised from another is up to 15 days ;

whilst for indi\'idual plants of the same line, there is a perfect correspon dance

fn date.

General conclusions. — The different observations made from the

experiments, and which were taken from a certain number of local varie-

ties are as follows :

(i) Homogeneity and miiformity.

(2) The obtaining of an optimum tilth varying with each variety

for the same place : at Phu-my the optimum is from 5 to 9 ears per group ;

variety Ra-may ;
for other varieties, this optimum varies, but does not

exceed 12.

(3) It is from the 3"^ or 4^ generations that the lines give the

maximum yields.

(4) The average weight of the head improves according 'to selection

pedigree, and tlris is maintained aften the 2^'^ generation.

(5) The average w'eight of the seed increases and remains high com-

pared with the average weight of the seed from the original.

510
- Improvement of Rice by Selection and Hybridisation in Java. — Viellard, p.,

in BullcUn ugricolc dc Vlnstitut scitntifiquc dc Sni.oii, Year II, No. i, pp. 11-15. Saigon,

Jan. i<)co.

The methods of selection employed at Buitenzorg on the same lines

as those employed at Svalof for the cereals in Northern Europe are based

on the following facts, in accordance with botanical and geretical theories

held by a large number of specialists :

(i) The cultivated varieties of 'rice (these should not be confused

with botanical varieties) include a considerable number of fixed .strains,

similar to those known in, the botanical world under the name of "sub-

species "or "
Jordan species ".

(2) Each of these strains differs from the surrounding types of the

same variety in characters of neglible importance morphologica.lly, but

which mean a great deal from the cultural standpoint, {e. g.: yield, early

maturity, resistance to disease, etc.). These distinctive characters are

admittedly entirely transmissible to progeny.

(3) Compared with the habit of several other cereals, self-pollination

is the usual habit with rice, and cross -pollination is very rare. This cer-

tainly facilitates to a large extent the process of selection, as if permits
close spacing, and of several pure lines coming from the same or different

varieties, without running the risk of undesirable crosses.

It is easy to see, therefore, that if a cultural variety is selected which

shows a combination of good characters (weight of yield, quality of grain,

resistance to disease), or which possesses one of- these points to a marked

extent, it will be sufficient to multiply a pure line to obtain several gene-
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rations later, a new cultural variet}^ following the natural course, but
with the advantage of each individual possessing qualities of a select

strain superior in one form or another to the original vaiiety (((popula-
tion ").

The following is a brief survey of the method employed in Java at

Tjikenmeuh.
The "

population
"

rice is sown in the nursery according to the

usual custom, and then pricked out on to an area of about 20 acres, with
much care taken to avoid putting more than one plant into each hole.

Tliroughout the growing period, the rice field is watched, and out of the

100,000 to 200,000 plants thus pricked out, about 300 select types are

chosen .

The record of the yield of each plant is made separately. In the

laboratory, the less interesting ones are eliminated, and about 75 to 80 in

all, are conserved. These will form the origin of the pure line selection.

The following year, each of the 75 to 80 lines thus obtained is sown
and repricked out, always at equal distances apart, on small plots

(4.7 to 7 sq. yds.). Three plots at least, are reserved for each line and these

are distributed in various quarters of the field, so as to avoid variations due

to dissimilarity of soil. In the harvest season, the produce from all the

plots is collected at the same time. In this way 75 to 80 crops are obtained,
and these are investigated in the laboratory according to the characters

it is desirable to retain.

The third year, work is not continued with the 10 to 15 best lines in

the second selection, but this time the plots reserved for each line are mul-

tiplied as far as possible. The crops thereby obtained serve as a base for

the definite choice of the type, or types, which will advantageously take

the place of the original
"
population ".

At Java, up to the present time, a dozen varieties have midergone this

method of selection and have furnished twenty pure lines. These lines

multiplied over large areas, for the last 2 or 3 years in control plots have

shown homogeneity and fixed characters as expected. With regard to

the yield, there was an average increase of 20 %.
It is noticeable, as predicted, that the results obtained ^.howed a dis-

tinct improvement to the original and less homogenous population.
The Tjikenmenh Station is assisted in plant breeding work by the

co-operation of the ''

Jardins de semences
"
directed by M. van dER Stok,

and the work extends over the centre and east of Java and to demonstre
tion fields at the local agricultural schools. It is reasonable, therefore

to hope that the r<=^sults, already distinctly advantageous, will be accen-

tuated, and confirmed in the near future.

The authoi gives a brief survey of the hybridisation experiments made
at Tjikenmenh.

Artificial pollination of rice is a somewhat difficult operation which
was for a long time considered impossible.

M. VAN DER Stock, who was the first to succeed, has, however, nevei

obtained more than a very minor degree of success. The local varieties,,

[5.0]
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crossed 7 years before and with progeny followed with great care up to the

present time are
"
Skiiviman Koti

"
and

"
Carolina ". The first is a plant

uof very corisiderable vigour, leaves dark green, form erect. The yield is

high but unfortunately the grain is of an inferior quality. The second va-

riety, on the contrary, shows lack of vigour, the leaves are large, light

green and drooping, but it makes up for tliis by producing grain, although
in poor quantities, of the biggest and best quality obtainable in Java and

perhaps even in the whok world. The flowering period is 3 weeks earlier

than that of Skriviman Koti.

Hybrids are selected in each generation. F^ under the authors' obser-

vation, gave more than 20(-> hybrids cultivated on plots of an average
area of 7sq. yd., and which showed a combination of characters of the 2

parents. In several cases ''transgression ,. was noted.

Certain hybrids flowered 8 days earlier than Carolina (the variety
which matures the quicker of the 2 parents). Others gave larger giain
than Carolina. These facts are sufficiently encouraging to raise hopes,
and the confirmaticn of the results obtained at Tjikenmeh will open up
an efficient means of action to rice breeders for the improvement of local

varieties, by crossing with superior imported varieties.

511
- On Variation in Tartary Buckwheat, Fagopyrum tataricum (L.) Gaertn.
in the United States. — Zinn^ Jacob, in the Proceedings vf the National Academy of

Sciences, Vol. 5, No. 11, pp. 506-514. Washington, Nov. 1919.

Results are shown of a series of experiments carried out by the author
on Fagopyrum tartaricum Gaertn {Polygonum tartancum lyinn.). The
high variation and transmission of the external characters made it first

necessary to investigate the behaviour of this race under different condi-
tions before attempting an analysis of the underlying genetic causes.

In a population of several hundieds of plants, one plant was found
to be distinguished by a particularly high degree of variabiUty in the struc-

ture of its flowers. This plant was selected as a starting point of a strict

pedigree culture, and since its isolation, five generations ha,ve been grown,
and involved an examination of more than 57,000 flowers and fruits.

The variations here considered, occur in the gynoeceuni, the perigone,
and the vegetative organs.

The variations in the gynoeceum are characterLsed by the production
of supernumerary carpels, varying from 3 to 25 per pistil (instead of the
usual 5). Under ordinary conditions of growth, the number of flowers
with normal gyncecium predominates over or equals the number of flowers
with abnormal gynoecium ; the variation curve is consequently miilateral.

Under conditions favouring the development of abnormal flowers,
the variation is bilateral, and is represented by a curve, the apexof wliich
is formed by the abnormal 4-carpclled flowers. The percentage frequencies
of a number of flowers with 3-4-5-6-7-8-9-10-11-12-13-14-16-18-19 car-

pels is — 17.98
— 67.73 — 7.79

— 1.71
—

0.64
— 0.86 — 0.49 —0.75 ——

0.07
—

0.29
— 0.06 — 0.06 — 0.02 — 0.02 — 0,02 % respectively.

Associated with the abnormal gynoecium are abnormal perigoues with

[5 1 0-5 1 1]
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a riimlDer of segments ranging as liigh as i8. The variation always remains

unilateral in the number of perigone leaves. The frequency of the normal,
five parted perigones decreases as the number of caipels yer pistil increases.

The percentage frequencies of the number of flowers with respect to the

number of perigone leaves, namely 5-6-7-8-9-10-11-12 is as follows 71.72— 21.62 — 4-31
—

1.29
—

0.37
—

0.59
— 0.02 — 0.08 % respectively.

Between the number of carpels and the numner of perigones leaves,
there exists a distinct positive correlation.

All descendr.nts of this race were fomid to reproduce the type of the

mother plant regardless of whether they originated from normal or abnor-

mal fruits of the parent. Conditions of temperature, moisture, and nu-

trition, considerably controlled the intensity of abnormal development.^
Dimorphism manifests itself in two externally different forms

; si-

milar to that found in the case of Trifolium pratense qitinquefoUum De
Vries and Veronica agrestis.

r-
,

I

512 - Selection inSoy Beans in the Philippines.
— NoronaMaceda, Felix, in The Phi- i

lippine Agricullun'st, Vol. VIII, No. 3, pp. 92-98. I<os Banos, 'Oct. 1919.
'

Layo.sa had already been eiagaged in work in con.nection wath selection

in soy beans, and the author in continuation of I^ayosa's theses has under-

taktn a series of experiments for the following purposes :

(i) The nmltiplication of strains selected by IvAYOSA and the runnin;

of "
plant-to-row

"
tests of the most productive individuals or elites of eac

strain ;

''

(2) The isolation of strains that can be reconnnended for the rainy
season or for the dry season under local conditions ;

(3) The comparison of the yield of selected strains with that of

unselected plants.

Elite cultures of Amis Beans (ziy Fg) diiriiii^ the rainy season.

i:

Pedigree number

Parents

Computed

3'ield

per hectare

Descendants

Computed

yield

per hectare

Computed
gain

or loss

over parent

Computed
gain

over common
stock

2 (N7). . . .

3 (N8). . . .

4 (N9). . . .

5 (Nio) . . .

Coniuion stock

471-73

426.27

56347
45546
239 99

1192.8

1278.0

I107.6

606.4

312.4

721. 1

8517
544-1

150-9

880.4

965.6

795-2

294.0

As a result of favourable enxnronmental and climatic conditions dur-

ing 191S, the increase in yield from selected strains was obvious.

Similar results were obtained from the
"
plant -to -row "

cultures,

providing materials for subsequent multiplication. Each of the four

[511-512]



With two exceptions, all selected, strains grown in this work, gave

higher yields than the common stock, thus showing the advantage to be

ierived, from selection. The gain in percentages of yield of the selected

strains over the common sort ranges, in multiplication plantings from i8%
:o 79 %.

513
- Improvement of Sugar Beet by Selection, in France.— Gaillot,M., in Comptes

rendus desSeances de VAcademie d'AgricnUure deFrance, Vol. V, No. 39, pp. 986-995.

Paris, Dec. 191 9.

The cultivation of sugar beet in the north of France is a subject of

real interest : the rotation system is employed in conjun.ction with wheat

production, ai.d results in an entirely advantageous effect on meat value,

as the stubble can be readily used for feeding purposes and for fattening

livestock.

In addition to this, the sugar industry opens up in the same district

commercial undertakings in all branches of national welfare, as, for exam-

ple, agricultural machinery, industrial institiitions, chemical fertilisers

"or which sugar beet is essential, chemical products, textures and all mate-

rials necessary for the equipment of sugar factories.

In spite of all this, the production of sugar beet in the north of France

lias a tendency to decrease and take a second place in relation to foreign

competition.

Although I0 fhr^ cntsuV r tho r'f-hrcfs of the sugar content in the roots,

[518-513]
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V

and the yield per hectare has always been on the increase, with the result

in the natural course of events that the cultivation is increasingly profi-
table to the agriculturist, this is not the case in France. Quite apart from
the questions of climate, soil, manual labour, etc., .so often raised, thej
fundamental cause of this inferiority may be attributed to the fact that,
with regard to the production of seed, the French market is entirely de-

pendant on the foreign market. Consequently two serious difficulties!

are involved :

(i) the agriculturists cannot depend on any profit which is undoubt

edly connected with the production and sale of beet -seed ;

(2) the seed employed, even if guaranteed pure, comes inevitabh
from regions with a different climate and soil, and which, when taken to a

new destination, may show some discrepancy, and this is often the ca^e.

The author having insisted on the need of producing the necessary

seed on native territory, following the German method, gives an account

of the results of his own work of selection started in 1909.
For some years comparison cultivation trials were conducted with

the French and foreign varieties considered to be the most adaptable to

the various soils in the Soissonnais district. A comparison between the,

quality of the sugar and the weight of sugar produced per hectare on eacli

type of soil, made it possible to discover the most suitable varieties.

Amongst these, certain individual types were selected, distinguished by
the development of characteristics which it was desired to stabilise, and

these were reserved as parents for future generations and pure line

selection.

To speak candidly, it is not a case of pure line selection in the true

sense of the phrase. Apart from the ordinary course
;

— when the parents
are isolated, and self-pollination is necessitated, a mixed progeny is tlu

result with the following predominating features : red beets with white skir

and leaves green and red, fodder beets, green and wliite beets, beets wit!

lanceolate leaves ^nd forked roots, similar to the wild beet, and a smal

number of individuals comparable with the parent. Also, as is well knowr.

the sugar is obtained in successive stages from the fodder beet, and thi^

in its turn is derived in a similar fashion from the wild beet. The isolatior.

in this particular case, has the habit of encouiaging atavism by the disso

ciation of the characters in the beet.

By enclosing two instead of one specimen under the same cover, oi

even in the open air, the number of good roots attached to the progen}
increases, even if there is always a higher percentage of natural materia|o
due to self-pollination. It is sufficient if the two types do not flower si'j

multaneously, to ensure self-pollination.
To avoid mishap, the author believes it necessary to have recours*

to crossing parent stock, by collecting them is small groups of 4 to 7 an

engendering .a simultaneous flowering period by constant pinching c)1

of buds. In order to obtain good results, it is important that the individual

as far as possible, possess the (same characteristics. Their choice, hov;

ever, will depend largely'- on a thorough investigation of the characters dui

i<

[513]

I



PLANT BRKEDINCx 573

l
the various phases in growth development up till the moment when the

productive organs are developed.
The seeds thus obtained are taken from each plant and sown separately

plots, and the plants submitted to careful examination with. respect to

px botanic and physiological characters, such as :
— late or early matu-

y, number of leaves, weight of root, sugar content and its quality, etc.

e final choice is limited to types which transmit exactly similar charac-

istics to their progeny. These are reserved definitely as parent stock,

d the seed sown the following year on plots devoted entirely to parent
lick.

The beets collected from each plot undergo thorough examination
the field and in the laboratory. The chemical analysis is made both in

d ard warm aqueous solutions, and the beets have been subdivided

follows : i) "super-elites
" — to serve as new parent stock; 2)

"
elites

"

grand-parents, to serve as the source of seed for commercial purposes.
The super-elites have naturally been studied with the minutest at-

.tion and a special record kept, following the Galton curves method
which the percentage of beets showing equal proportion and equal

lality in each family is signified. The plans, diagrams and illustrations,

p.
make the comparison between the various progeny eas)^ and effectual.

the beet is a perennial, it is hoped to maintain the production over

r-elites as long as possible. It is certain that, in any case, the yield

seed decreases year by year, and it is the same with regard to the sugar

.tent, which is 20-22 % before transplanting and then falls to 4-6 %.
le author intends to keep a record of the value of the seeds thus collected

several years in succession, aad compare these with the first year
,iilts.

The elites are also a subject of observation and of rigorous selection

ng the growin.g period. All the elites proceding from different families

t belonging to the same order, are planted out close to each other, to

jable ready crossing. The seed thus obtained is reserved for use to grow
ts intended later to furnish seed for commercial purposes.

|.

- Variation of the Coconut tree observed in Ceylon.
— The Tropical Agri-

culturist, V. lylV, No. I, p. I. Peradeniya (Ceylon), January, 1920.

Some years ago, in the North Western Province, a coconut tree was
ticed which bore yellow and green fruit at the same time. The main
ink showed longitudinal green and yellow stripes ;

and the branches which

rang from the green stripes produced green fruits and those from the yel-

N s'ripes produced yellow fruit.

By sowing two ni ts from the two different types, two young plants were

tained, one normal and green, the other of a yeUow shade with the midrib

its leaves, yellow or bronze.

This case is interesting in that it indicates that yellow varieties of co-

nut could reasonably be obtained from the normal green type by fol-

mng the variations of the shoots.

js

- Probable Origin of the Dwarf Cocoanut Tree. — See No. 524 in this Bulletin.

[513-515]
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516 - Fasciation and Dichotomy following the Grafting of two Portuguese Vines.—
Jose Duarte d'Oliveira, in Comptes rendus de VAcademic dcs Sciences, vol. CI^XX,
No. 10, p. 615-616. Paris, March, 8, 1920.

The variety Gon9alo Pires of Portuguese Vine grafted on Riparia x
Rupcstris 3309, and characterised by the development of fasciated bran-

ches, nearly always dichotomous, produced much fniit, but wine of only
medium quality.

On this vine the author regrafted the variety
"
Albinio de Souza

"

(red) which produces a small crop but excellent wine and shows no signs
of fasciation or dichotom}^

Grafting was done in March igig. In June it was noticed that the

shoots of the scion Albinio de Souza were fasciated and dicliotomous

just like the stock Gon9alo Pires; the scion continued to grow in exactly
the same way as this stock.

This then is a case of transmission of two specific characters from
stock to scion.

517
- Illustration of the Definite Principles of Heredity Hybrid Catalpa : Catal-i

pa bignonoides x C. K^empferi. -— Jones d. f. aud 1 illey \v. o. iti tm
Journal of HeredUy, v. XI, No i, pp. 16-24 + 9 figs. Washington, Jan. 1920.

The result of a series of experiments with the hybrids Catalpa

bignonoides X C. Kaempferi. The cross was made by emasculating th
flowers of C. bignonoides, enclosing them in bags, and later applying pol-

len of C. Kaempferi by hand.

Comparison of the First Oenetation Hybrid of C. Mgnonnicles by
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There is then an intimate fusion between the two parent species.

I'his is a good example of a species cross of the type already studied with

3 much interest by Kolreuter, Gartner, Focke, etc.

The largest proportion of hybrid characters are intermediary ;
the

aves of the Japanese Catalpa are pubescent on the upper surface, and

.brcits on the lower surface ; with the American Catalpa, the upper sur-

ce is glabrous and the lower surface hirsute. The hybrid resembles

[iioth parent species, and is velvety on the upper surface, and sparingly
rsute on the lower surface of the 3'oung leaves.

There are certain points which show a predominant resemblance

o one special parent ;
for example, the bark is smooth and the margin of

[he leaf three lobed like C. Kaempferi.
The dimensional characters of the hybrid are intermediate except

n the diamater of the trunk, size of leaves, and inflorescences. In these

he hybrid clearly excels its parents, thanks to to its stronger develop-
Inent generally. Catalpa bignonoides X C. Kaempferi also distinguished

by its resistance, at low temperatures to leaf spot, Macrosporinni ca-

Ipae E. and M.

Experiments have not yet been made with V.^ when the characters

ire distributed, with the result that numerous forms appear, some of •

hich could doubtlesss be picked out and propagated.
The hybrid is identical to the

"
Teas' Hybrid Catalpa

"
which very

kely was produced by the cross Catalpa bignonoides X C. Kaempferi.

118 - Seed Survey Report 1919 in Canada.— Eddy, E. D. (Chief Seed inspector Dominion SEEDS

Department of Agriculture, Canada), in The Agricultural Gazette of Canada, Vol. VI,

No 12, pp. 1033-1035. Ottawa, Dec. 1919.

The war greatly interfered with the regular channels of seed trade

n' Canada and the United States. For many kinds of seeds, particularly
root and vegetable, the American continent had been depending largely
•n European supplies. But the war having interrupted seed production
n Europe, and owing to the difficulties of transport, it was impossible for

Canadian and United States seedsman to secure delivery from overseas of

many kinds of seeds and the production of seed on the American continent

was undertaken on a larger scale than ever before. The situation was
further complicated by poor crops of some kinds of seed in America,- and
it was considered advisable to institute more strict government super-
vision of seed distribution.

A special Seed Reporting Service was established under the Bureau
of Markets by the United States Government to procure and distribute

information respecting seed supplies, and the Seed stocks Committee
was formed to advise the War Trade Board respecting the issuing of export
and import licenses for seed shipment. In Canada, the seed Branch acted

much in the same capacity as the Seed Reporting Service and the Seed
Stocks Committee did in the United States Department of Agriculture.
One of the most important features in connectio;n with securing information

regarding the available seed supplies, has been the semi-annual seed survey

[517-518]
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Seed survey. June 30, 1919.

Item

Stocks

on Hand

June 30

1919 igiS

Total Recepts

Year Ending

June 30

1919 1918

Red Clover
Alsike
White Clover ....
Crimson Clover. . . .

Sweet Clover ....
Alfalfa

Timothy
Red Top
Orchard Grass. . . .

Kentucky Blue Grass
Canada Blue Grass. .

Bromus Inerniis . . .

Western Rye Grass .

Meadow Fescue . . .

Common ^'ctch. . . .

Hairy Vetch
Common Millet . . .

Foxtail Millet ....
Barnyard Millet . . .

Rape
Seed corn
Beans. D. Snap . . .

» Garden Pole .

Beet Garden OS . . .

1) B AM . . .

» Mangel OS . . .

» » AM . . .

» Sugar OS . . .

» j> AJVI . . .

Cabbage OS
). AM

Carrot
Cauliflower

Celery OS
.. AM

Cucumber
Kale
I,ettuce
Muskmelon
Watermelon
Onion Seed OS . . .

» » AM . . .

» Sets

Parsley
Parsnip
Peas, Garden
Pepper
Pumpkin
Radish OS

» AM
Salsify

Spinach OS
» AM

Squash Summer . . .

» Winter. . . .

Sweet Corn
Tomato
Turnip, English . . .

» Swede OS . .

» » AM. .

Pounds

345S0
39655
12 518

3967
10784
64883

842 965
104415
4758
33 198

247 262

7441
45907
3018
39923
5029

202 707

301 684
9647

120443
: 045 322
366 464
36003
20429
42786
256612
13676

265 596
90346
9 493
10383
55292
1439
1418
2065
37531
I 164

24 121

3809
6253

11 201

54906

3028
7 220

552075S
728

7446
20 960
37413

819
14 814
12 929
3 753
3294

212 669
6924

127077
335 5-2
6822

Pounds

560 628

1034456
32165
7586

261 668

167868
3465285

88 3:0
27521
66648
349438
4625
56088
6549

333 793
39 609

172 372
200 332
34341

147 532
I 356 537
233 42.1
16 033
36103
20 632

260 934
2863

500 186

44187
9404
5093
38533

665
I 646
131S
31003
I 262

18875
3853
6253
I 2q6
26810

3242
I 936

892 747
545

9132
15 501
22 489

747
14 621

993

4318
2464

55 339
4659
95929

197 730

, 1339

Pounds

3870360
15619396

65 120

1545
I 744 327
607 430

9 746 064
138 726
18565
60391

1427528
566433
369 609
14 031

95S 705
62 924

464 184
670 S60

17 818

245442
10 564 268

"

655 411
139857
19607
60 270
151^3
28 599

307 600

71 0S9
6600
S706
60477
1873
536

J 367
32599

4S8
20064
2308
4331
14 381
fci 219

1 808 148
3642
13367

18 939 148

552
7578
14324
49194

777
13697
15587
44&1
2932

486 on
5 495
64432

27S 988
21 799

Pounds

5487417
10 226 737

60 750
5538

S02 169
676 732

12 867 809
136777
15 328

58292
1 805 659

15') 533

263 396
15 071

701 333

63 669
276059
255889
40 5ii

229 140

15 196 109

471053
9835S
38434
24544

177 775

9123
23 4y2

49971
3 926
8306

51 150
790

461
1 319

30082
973

20017
2 467

'

'1,
\

4584
4884
48741

2 073 903
2 982

9556
13 548 263

503
9590
7770
29531
1086

II 359
2185
3016
3484

210473
4452
67723
244446
9412

N. B.— OS produced over se&s — AM — produced in American continent.
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conducted concurrently in Canada and the United States. Seedsman and

seed growers were required to make returns showing stock on hand, total

receipts and- exports at or during stated periods. With this information

it was possible to know whether seed requirements for the season were

in sight, and to give reliable advice respecting applications for trade

permits.
The first survey was conducted in the United States on February

ist, 1918. This was followed by three others on July ist, 1918, January

ist, 1919 and June 30th, 1919. The complete figures of the surveys made
in Canada on June 30th (i) are presented in the adjoining* Table.

The principal items reported as exported during the year ending June

30th, 1919 are as follows (pounds in all cases) : Red Clover, 850 165 ;
Alsike

10 019 462 ; white clover 8 000
; Sweet clover ;

i 016 126 ; Timothy 404 266 ;

Canada Blue Grass 615 994 ; Common Spring Vetch 492 000 ; Hairy Vetch

22 544 ; Dwarf Snap Beans 61 O41 ; Garden Pole Beans 96 000 ; Garden

or Canning Peas 8 640 594.

519 - The Drying of Beet Seed. — See No. 529 of this Review.

520 - On the Origin of Forests. — See No. 536 of this Review.

521
- Experiments in Sowing Barley, made from 1909 to 1915 in Denmark. — iver-

SEN R. (136 Beretning fra Statens Forsogs wirksomhed i Plantekultur) in Tidskrift for

Planteaol, Vol. XXVI, Pt. 3, pp. 377-417. Copenhagen, 1919.

Experiments were carried out to determine the influence exercised

by the quantity of seed and the method of sowing on the yield of barley
and on lodging. The idea was to compare broadcast sowing with sowing
10 to 20 cm. between the lines, with different quantities of seed, limited

to from 76 to 180 kg. per hectare. These experiments lasted 7 years, 1909
to 1915, at 4 Danish Agricultural Stations (lyingby, Tystofte, and Askov

lyCmmerk) . The barley employed was a local variety (Tystofte Prentice) ,

Archer type. Cultures were made in sixfold and tenfold plots, as a rotation

crop following forage crops or legumes, and well manured. The yield in

grain and straw was determined in hectolitres and also the size of the grain ;

a valuation scale was used for the amount liable to lodging (i to 10).

From the results, it can be concluded that the seed sown broadcast

gives nearly the same amount, quantity and quality as that sown on the

10 cm. between the lines system.
The more important factor would be not so much the manner of sow-

ing as the quantity of seed employed : it is this factor which determine?
the different possibilities of development in cultivation and perspective

yield. It should also be noted that seed sown on the 20 cm. between
the line system produces, on an average, i quintal of grain less per hectare

than in the lines 10 cm. apart.

(i) This service has been suspended ; a resiime of the results obtained will be giver

shorUy in a Review.

CEREAL
AND PULSE

CROPS
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These results confirm the observations made by Car. Sonne on the
relation between seed employed and conditions of development. It can

generally be assumed that the more the conditions of development are sa-

tisfactory the less seed is necessary to obtain the maximum yield. The
barley seed sown in lines lo cm. apart gave the following results ;

Total harvest

per ha. (grain and straw)
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sidering only the upkeep of prices and the world revenue which ought to come in from their

crops, the growers do not hesitate in case of need to limit the sale or to reduce the outlay
in order to gain their ends.

There is then a considerable danger facing the European cotton industry, especially in

France, where this industry is very important. There are loo ooo spiimers and weavers

occupied in this trade, representing a population of i 200 000 people.

There is therefore opportunity to develop the production of cotton in the French colonies,

and the author gives a rapid survey ot the production and cotton trade possibilities in the

various French colonies and the woik of the Colonial Cotton Association. It is for this reason

that the cultivation of cotton lias taken a hold in these colonies. The experiments carried

out have proved the best species of cotton fibre obtainable in each region and giving the highest

yields. It is the idea to increase cultivation in such a way as to dispose of uniform abandoned

sorts, with due order, to produce thread of identical quality from one end of the j^ear to

the other ; production should be intensified in these colonies and this is the aim of the Co-

lonial Cotton Association.

II. The President of the Colonial Cotton Association reports the work of this Association

during recent years in the French colonies, and lays stress on the duties that fall to its

lot, and on the rjroexamme of action on which the Association should rely in order to carry

out this lengthy enterprise which it has undertaken.

Ill and IV. Northern Africa ;
especially Morocco. — The question has been large-

ly discussed in the «- Annales de la Science agronomique
"
by M. V. Cayla for Eg5^t, Al-

geria, Tvmis and Morocco, and by the same author in VAgronomie coloniale for French

Northern Africa in particular. A resume of this work as a whole was given in igiy^

(See Note).

In the present investigation, special attention is paid to the question of cotton in Morocco.

It is a recoenised fact that cotton was previously cultivated in this region and was carried on

to a fairly large extent fifty years ago. There are still traces of this to day. The cotton

foimd is a hybrid producing a very fine quality fibre, about 30 mm. in length.

Owing to the climatic requirements of cotton, the chief grov^ers limit as far as possible

their plantations to the plains with a maritime climate. This necessity which appears to

have been confirmed in the case of Morocco, as the result of test experiments since 191 3,,

considerably limits the extent of territorj- possible for the ctiltivation of cotton. Economi-

callj', especially as the spring frosts are felt even on the coast, this necessitates the seed-

sowine during april. Then cotton, also demands, for normal evolution, a sufficiently long

period ot vegetation, which means in Morocco, particularly outside the coastline area, a pe-

riod between the spring and auttmin frosts. What is more, the rainfall is very badly distributed

in Morocco with regard to cotton cultivation. Cotton cultivation on dry soil therefore seems

hardly possible a priori in the Cherifien Empire, and in fact, the trials carried out up to the

present time, obviously confirm this opinion, anyhow for the long cotton silk varieties, the

only varieties with which cultivation was attempted.

Amongst the Egyptian varieties, the
" Nubari " has given the best results ; 4 quintals

of cuCton fibre with irrigation and barely i quintal on dry land

It seems obvious that irrigation is necessary for cotton ailtivation in Morocco, and that

it could only be developed as far as water works would allow planters to have use of the

water indispensable for plant development.

Although the cotton may be not be very particular from the point of view of the type of

soil on which it is grown, it has nevertheless a preference for clay loam or deep sandy

.^^rgillaceous soils, and there again, the possibilities in Morocco are limited.

After consideration of these conditions, it can be estimated that an area of about 20,000

hectares (situated chiefly in the Sebon valley and its tributaries) can be sown with cotton.

It seems wise to adopt the triennial rotation crop system followed in Egypt, and this will

necessitate the fitting up of an irrigation system to cover 6,000 hectare.
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A survey of these facts indicates that the production in appreciable quantities cannot

be realised immediately and will never be considerable. Allowing for a yield of 6 quintals

of cotton fibre per hectare an annual production of 120,000 quintals per 20,000 hectare

should be expected.

In addition to this, it should be noted that all the cottons which have been produced in

Morocco have been declared of excellent quality by expert authorities on the Colonial

Cotton Association.

There now remains the question of short staple cotton ; the production of this is more

immediately possible as it would only mean a reasonable treatment of the land, and this

could be carried out at the earliest opportunity. However, it should not be forgotten that

cotton needs in order to ensiure success, suitable soil, well worked and manured.

The reasons for limiting the cultivation shown for the
' '

long staple
' '

are the same for short

staple except as regards irrigation, and the possibilities of sowing are therefore greater.

On the other hand, the short silk is less delicate and earlier than long silk. It is to be feared,

however that owing to the small rainfall in Morocco, the production may not be sufficiently

remimerative. It is wise in every case to count only on the low yield, not exceeding 2.5

quintals per ha. obtained in America imder much more favourable conditions. It must also

be remembered that in Morocco, manual labour is rare and dear, and it should not be

forgotten that, except at abnormal periods, as at the present time, cotton cultivation, even

in Egypt entails somewhat high expenses.

V. Ivory Coast. — From 1914 to 1918, the production of raw cotton in this colony

rose from o to 2000 tons ; 3 principal factories and 6 secondary, have been set iip in spite

of the war which considerably reduced the niunber of administrative staff and necessitate

the use spinners and native employees. The result seems to promise well for the future

and it is hoped that the Ivory Coast will be some years hence an important cotton centre.

The North Coast of Ivory shows the most promise, and especially at Booule.

Cotton from the Ivory Coast is now known and appreciated. The question is well under

consideration, and before another ten years, the problem will be completely solved and the

cultivation of cotton definitely established in the colony.

VI. Soudan. — Cultivation of cotton could be extended to north of the Ivor.-

Coast, and the author thinks that quite a large part of Soudan is capable of production.!

The Colonial Cotton Association already possesses 3 factories at Segou, San, and M'psobaJ
The scheme would engender the development of cotton cultivation in the neighbourhood

of these 3 factories, in various directions, to support the Government of the Ivory CoasJ
in the region of Khorogo, connected with Bougouni, Sikasso, Bobo-Dioulasso. Work iij

the country will be easy as far as Timbuktu by road and car to Mossi, (population 3

lions.) The only diiiiculty will be to find the necessary personnel.

VII. French Guinea. — The tropical climate in this colony has two seasons, oii|

drj', the other rainy, and relative to this, it is smted to cotton cultivation.

However, near the coast, the amount of rainfall during the 6 months winter, whic

exceeds 3 m. and the persistance of damp winds, are both unfavourable factors. In Kissidu

Guinea and I,iberia the showers which continue to fall during the dry season, mea
a large quantity of atmospheric hiunidity, and are also contrary to production, and hind^
the ripening of the capsules.

In every part of the colony, land suitable for cotton is found. But the sandstone whi<j

forms a broken belt round the mountainous region of Futa hinders the normal developme
of the crop unless the la^d is well maniired.

From the economic point of view the question may be considered as follows ;
—

Southern Guinea, the farm population can devote their time successfully to the ctiltivation 1

rice, palm, and the fabrication of palm oil. Cotton cultivation does not present much oppoij

unity, especially as cattle are scarce.

In other parts of the Colony, cotton production is boimd up with several factors.
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In the first place the existance of lines of communication. The existing lines of communi-

cation, are the railway from Conakry to Kankan, the rivers Niger, Niandan, and Mile, the new

^carriage routes froiQ Mamon to I.abe from Bissikrima to Dinguiray, from Dabola to Farhna,
I land also a large number of roads, several of which have been fitted up for the passage of

oaded donkies. But the beasts of burden belong to Dioulas in connection with the traffic

between Sierra I^eone and Soudan, and are scarce.

The cultivators in Guinea, who do not possess animals ought to have their produce car-

ried on the head from the cotton fields to the railway station or to the relays on the carriage

routes.

This does not include the number of districts where cotton production can henceforth

be organised north and south of the Colony, bordering on Portuguese Guinea, .Senegal, North

Senegal, Niger, I,iberia and part of Sierra I,eone a Jortiori, the part in the neighbourhood of

the Ivor5'- Coast. Efforts should be made in districts which not do mean more than 50 km.
lines of communication, railways carriage routes, navigable rivers, as enumerated above.

In these coxmtries, the extension in cultivation will be dependant on two factors, density

of population and cattle.

Following these lines, central Fouta is the most adaptable. But, as it is very hilly

land the land of suitable and sound texture for cultivation is already covered to a large

extent, cotton production will never be undertaken to any large exten.

The plains surroimding Fouta, offer on the other hand, immense opportimities for^

cotton growing. The population is in general, it is true, very scattered. However, next

to the almost deserted districts, there are others sufficiently well populated and the inhabi-

tants can direct their attention to cotton cultivation, to a large extent, thanks to the use

of the plough.

Nigeria
— vallies of the Mile, Niger, Nianda — are populous. The cattle rate has been

largely decreased as the result of recent epidemics, but the herds are regaining their former

size. The cotton crops are graded in groups along the river banks. Canoes can be used

as an economical means of transport of the rough cotton as far as the sorting centres.

This region seemed the best adapted to a combined action of the Cotton Association

and the Administration, with a view to establishing cotton cultivation in (iuinea.

VIII. New Caledokia. —• The recent introduction of cotton cultivation into New Ca-

ledonia, and trial experiments for ten years, showed a tendency to rapid development up to

1 916 suggesting that this product may become a very important factor in the agricultural

production of this colony.

The adjoining table gives the quantities and values of the cotton exports since the

introduction of this crop.

Year
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In the first seven months of 1918 the local exporters after succeeding in finding a sale

for the New Caledonian produce on the foreign market, exported to Australia 2 619 kg.,

bf picked cotton, and to Japan 83,022 kg., of the said product.

The variety of cotton cultivated in New Caledonia is Gossypium penivianum. Before

the war this variety was highly estimated on the market at Havre, where it was sold at a price

advanced 30 to 50 % above the market price of ordinary American cottons. The average

production on normal land is i ton of picked cotton per hectare but on good soil and With

dependable crops the yield may quite well be doubled. It may also be stated that the port

of Noiunea possesses two granaries for cotton, which deal with the produce harvested in the

Colony and the imports from the New Hebrides.

Although the cotton cultivation had spread to such an extent in New Caledonia from 1910

to 1912 that the production showed a yield of from 12 tons to nearly 200 tons, it has since

become almost stationary, and it is certain that it will have a tendency now to decrease.

It is not possible to value the annual production at the moment, at more than 100 tons.

The causes of this regression can be traced chiefly to the scarcity of manual laboiu:.

which, since the war, even more than before, exist in the Colony. lYOcal mobilisation

has, indeed, cleared off a large niunber of workers in New Caledonia.

It appears also that the Caledonian planters, after having shown at the outset a great

partiality towards this form of culture, have to-day a certain tendancy to abandon this

idea in favour of the older types with high profits, such as coffee and coprah.

The matter of cotton cultivation in New Caledonia is largely dependant then, on the

supply of manual labour. It is certain that only when the planters in these countries will

be able to secure a sufficient number of workers will cotton yieds increase to any marked

extent.

Every part of the Colony, including the lyOyalty Isles is equally in favour of this culti-

vation.

IX. New Hebrides. — In the New Hebrides archipelago, the cultivation of cotton,

although even a more recent institution than in New Caledonia, appears to promise a very

bright futiure.

,i-j^The quality of the soil and the atmospheried conditions of the New-Hebrides acliipelago,

are apparently adapted in every way to this agricultural experiment, and what is more, it

is certain that the difficulties coimected with manual labour are less keenly felt than in New
Caledonia.

,^
The following table gives the quantities and values of the types of the New-Hebrides

cotton reported at Noumea since the establishment of commercial exportation at this port

ThiS;Table shows that the cotton cultivation in the New Hebrides continues to main-

tain marked progress, chiefly in Sants Island, and an average harvest of 500 tons for the years

immediately following the war.

But even there, considerable improvements could be effected if some wise decision

could be reached with regard to manual labour.

Year Quantity Value

1912

1913

1914
1915
1916

1917
7 months in 191 8

6 392 kg

77243
228 733
352 697
549371
105 898

402 802

12 784 fr

126 541

367 456
463 825
361 096
204 379
006 504
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Before the war, practically the whole Caledonian and New-Hebrides yield was sent

to the metropolis, but owing to the poor condition of direct communications, a certain

^exportation method was obvious in connection with Japan and Australia. It is desired to

^e-establish as quick y as possible, the direct maritime relations with France so as to favour

the metropolitain markets once again with the advantage of the cotton produced in French

possessions in the Pacific.

Exportation facilities constitute one of the principal factors of intensive development

in a^'icultural work in New Caledonia and the New Hebrides. Cotton does well in all the isles

-of the Archipelago.

X. Tahiti. — The Tahiti cottons are some of the best in the world. They are distin-

guished by their fine quality and the length of their fibres, and are much sought after for the

fabrication of cotton embroidery or lace work. For a long time they have held the leading

.place on the lyondon market, far out distancing their rivals.

Numerous trials have been made at various intervals, either by the administration of the

Chamber of Agriculture, or by special Societies, to encourage and develop this culture in

Ihe French Archipelago.

But cotton cultivation has really been given up, and the Cotton Society itself, although

it is true it has established a well supplied granary, is devoted exclusively to the coconut.

There is no attempt made to plant additional cotton until the 35,000 coconuts at Faaron

are in ftill bearing.

Two principal causes are conjointly responsible to a large extent for this abandonment

of cotton cultivation in the Archipelago. Firstly, the high price of vanilla ; and secondly

the lack of manual labour.

At the present time vanilla culture has been more or less abandoned owing to the disease

which harms this bindweed and the consequent diminution in value. As also the coco-

Jiut continues to show higher value, it would probably mean that cotton cultivation could

•be restarted with some success and procure an appreciable yield to the farmers.

There are a large number of localites suited to this crop in these mountainous islands, on

the coast line or plateaux that are as yet altogether uncultivated. The Islands Sous-le-Vent

and Marquises show considerable opportunities for cotton planting, especially if Chinese

manual labour is employed, peculiarly adapted to tliis form of ailture.

Of however, any attempt is made in this respect, it les with the Cotton Society to take

the initiative, since it was specially formed for this purpose and directed by an Agricultural

expert who has made a special studj' in this branch.

XI. Guadeloupe. — At the present moment cotton cultivation hardly exists. It

has been stopped in Guadeloupe, a.nd in the Grande Terre for several reasons :

(i) lack of information with regard to this particular crop, and insufficiency of tools.

(2) high prices of sugar-cane as supplied to the factories and distilleries.

(3) mobilisation has weakened the strength of agriculture and industry. The majo-

rity of workers in the field were settled on land grants and not on extensive property. Ma-

nual labour was therefore scarce, and the few labourers obtainable required too high a pay

to plant and harvest the cotton.

The districts where this culture can be instituted and turged forward are in the Grande

Terre ; Anse, Bertrand, Canal, Moule, Saint-Fran gois. These are great sugar-cane producing

centres, and the cotton cultivated is utilised in fie manufacture of mattresses. In Guadeloupe :

the southern part of Ballif. the dependancies : Marie-Galante, les Saintes, Saint-Martin and

Saiat-Barth61emy, give the practical total of the annual production. An extension of

plantations would be possible in these islands.

In Guadeloupe, it is necessary :

(i) that the Cotton Society pass a fixed order fqr the negociants of Pointe-a-Pitre ;

(2) that the sale price be superior or at least equal to that offered in the neighbour-

ing colonies.
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As the cost price of cotton is determined by the run of the chief markets in I,iverpooU

Hamburg, and Havre, the preceding suggestion could be carried out if the buyers, the Colonial

Cotton Association, the Colony or the State added a premimn to the stated cost.

An experimental field should be established, with an agent specially appointed to instruct

the planters, and to make a careful selection of the grains, the consigmnent of the best seeds

(the cotton which will fetch the highest prices), and the distribution of small pamphlets on

cotton will all help very much to the exten sion of this cultivation in the Antilles.

At the Experimental Stations, trials with machinery covild also be made.

XII. Cambodia. — The Bulletin de l'Association cotonmcrc coloniale, gives the report

that M. Martin de Flacourt (Chief of the Agricultural and Commercial Services at Cam-

bodia) presented to the Colonial Agricultural Congi'ess in Paris, 191S, on the
"
Possibilities of

Cambodia for cotton growing. A resume of this report was given in 191 8 (i).

523
- Agaves in Africa and Particularly in East Africa (2).

— i. hauteville in journal

d'Agriculture tropicale, Vol. XIX, No 159, pp. 260-263. Paris, May 31 1919. —
II. VuiLLEUMiER R. Ibid., Xo. 162, pp. 340-341, figs. 2 Paris, Nov. 30 1919.

I. The author refers to the articles in Tropical Life (3) 1918 on Agave

rigida var. sisalana plantations, which cover a considerable part of East

and West Africa (4) special attention is called to certain plantations on

marshy land associated with one of the German companies (5).

The author has several times expressed doubts as to the possibility
of cultural and financial success under such conditions. Having stated,

in order to have the matter properly controlled, the absolute hasard of

planting the agave on very dry land and in a very dry climate although

admitting that this was less outstanding in the case of var. sisisalana

than for var. elongata and less still for A. Cantula (6) and less still for

Fourcroya, spp. he could not agree with the adventurous statement

circulated by business men which had not yet been supported by any spe-
cialist. It is not whether a plant can thrive here or there, which the

planter should consider, but whether it will keep all the qualities neces-

sary for the justification of its cultivation on a large scale.

The author discusses the yields mentioned in Tropical Life (7) and
takes the opportunity of comparing these yields, following the standard

of the most leaves possible in the least possible time, (it appears that A.

sisalana develops a flower stalk and dies in about 6 or 7 years in Africa)
with the yields obtained in Mexico, where there is not such a good crop

per year but where it lasts over a period of 20 years.

(i) Cottons of Cambodia and Indo China, general outluie. — article by M. de Fla-

court see R. Jan. 1919, n° 46 and R. May 1919, n° 595. {Ed.)

(2) See Biill. Apr. 1920, No. 421. {Ed.)

(3) See Bull. Aug. 1920, No. 904, and Jan. 1920, No. 36. [Ed.)

(4) The agave in the old German tropical colonies in Africa. See Bull. March 191 3,

No. 250. Bull. July 1915, No. 767; Bull. Oct. 1913, No. 1150 ; Bull. Jan. 1914, No. 11 ;

Bull. Apr. 1914, Nos. 195 and 300. [Ed.)

(5) See Journal d'Agriculture Tropicale, No. 69, March 1907. (Author's note)

(6) See Bull. Feb. 1920, No. 203.

(7) See Bull. Jan. 1920, No. 46. (A^ of R.)
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The average yield obtained, as repoited for i year, is higher in the

second case than the first.

On the other hand, the author notes that to cut after 3 years has al-
'

ways been considered premature ;
the agave has then a supple, fine and

silky fibre, but non -resistant, and the vigour of the plant suffers from this

premature operation.
African agave plantations are scarce because the climate and soil are

neither of them suitable, .because they are worked too soon, and perhaps

improperly, as it is to be feared that the planters do not ellow a group of

22 to 22 leaves to remain on each stalk to maintain its vigour.

The author, with reference to an assertion made by Herson"

that the examples of stock proceeding from suckers is strictly hmited

to that of the parent plant, says that it is the first time such a thing
has been, notified, and he declares that he possessed at I,a-Pho (Tonkin)
various agave stalks which are 5 or 6 years old and come from suckers

rising from the parent stalks ready for sending up their flower stalks, the

signal of their approaching death.

II. — As a lesult of the article by M. Leon HautevillE (i), ths Jour-
nal d'Agriculture tropicale, received from M. Rene Vuilleumier, Agent-
Constdar of France at Quelimane and Director of the

"
Empreza Agricola

do Iviigella
"

a note in which the author describe? the experiments. On
the land in question, the Agave rigida var. sisalana produces its flower stalk

after about 5 ^to 6 years. The cutting can be begun about the 3rd year,

and carried on then under normal conditions for 2 14 years. Each year a

healthy plant gives from 60 to 80 leaves, average weight 700 gm., makmg
an average total of 175 leaves per plant. The fibre yield is from 3 to 3 ^ %..

On marshland, there is no hope of success.

On the plantations, the spacing- is 2 X m. or 2 X 2 m. The first

arrangement is preferable for mtercropping, which is practised for the

first two years ; the first year with cotton, the second with maize.

Experience shows that, to establish a plantation it is wiser to plant
out after a year in the nursery. Plants from suckers do not develop
so well, and may have a shorter life (by 2 or 3 months) than those from

bulbils, but it is quite out of the question that these plants may have

an existence limited to the same extent as the parents ; it is pure

imagination, and the author has personally undertaken various experi-

ments wich have given altogether negative results. On the province,
a plantation of about 150,000 cuttings was made in January 1915,

and taken from suckers from parent plants which had only lasted un-

til the end of 1915 ;
not one of these plants had produced its flower stalk

at the end of 1919. The plantation of the
"
Empreza Agricola do Lu-

gella
"
has at present 4 millions of cuttings with 2 millions of bulbils in

nurseries .

(i) On "Textile Agave at Tonkin". See work of M. T,. Haxjteville which appeared

on the title of the Congres (VAgriculture coloniale. Government general of Indochina. Series

Hanoi No. 3, Hanoi-Haiphong 1918. Mentioned in i?. Febr. 1920, No. 203, Note 4. (-V. of R.)
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524 - The Dwarf Coconut in the Federated Malay States.— handover w. p., in The

Agricultural Bulletin of the Federated Malay States, v. VIII, n" 5, p. 295-297. Kuala Lum-
pur, sept.-oct. 1 91 9.

The increasing rise in the price of copra having given renewed activity
to coconut planting in this country, it is important that some facts of this

interesting variety of coconut should be put on record.

Description.
— The dwarf coconut known in this .country as «nyiur

gading » is remarkable for its early fruiting palms only 10 feet high, bear-

ing abundant fruits touching the ground. The young palm grown under

good conditions starts to flower in its third year and produces ripe fruit

in about nine months from the appearance of the flower spike. The ini-

tial flower spikes contain only male flowers, but other spikes occurring in

rapid succession, are larger and bear an increasing number of female flowers

one spike from a six-year-old tree bearing 200 young female flowers, whilst

trusses of fruit from similar trees have been found with as many as 55

ripe nuts.

The dwarf coconut is generally of a bright yellow colour. There is

besides, a distinct brick-red variety, also a green variety and a number of

intermediate colours which might be ranged as ivory yellow
"
gading ",

golden yellow, orange brick red, green bronze, and deep green. The
flower spikes, leaf bases, and leaf ribs, correspond in colour with the

fruit, giving the compact trees a very handsome appearance. Again
there are semi-tall trees of these different colours, which are later coming
into bearing, have slightly larger nuts, and are less prolific than the true

dwarf.

The dwarf yellow strain appears as the most proHfic, whilst the other

varieties vary proportionately in their productiveness and also in the shape
and size of the nut and are evidently the outcome of cross fertiUzation

from original types or "mutants" (i).

The difl'erent varieties are distinguished amongst the Malays and Java-
nese under particular names, such as "

nyur "," (klapa) gading",
"
k. merah,

(or sajah)",
"

k. kapak ",
"
k. pisang", "k. puyok ", "k. hahi ", "sepang

and,
"
k. nipah ".

A full grown leaf of the
"
nyiur gading

"
measures only 12 feet from

base to tip, whilst the ripe nut measuies 22 14 i^- ^ 24 and the stem 24
inches in girth, the nut has an average amount of fibre, a thin shell, and

proportionately with the big nut, a good thickness of white kernel.

This
"
meat

"
is said by the Malays to be richer in oil and sweeter

in taste than that of the big coconut and it is therefore very popular with

them for domestic purposes.

History.
— In spite of diligent enquiry it has not been possible fori

the author to find out the definite origin of this dwarf nut, but it seems first

to have occurred as a
"
sport

"
or "mutant

"
probably in Java. Trees,]

(i) Certain curious variations have been observed in the coconut tree: see n° 514 of|

this Review. {Ed.)
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thirty years old or so, occur in different parts of the peninsula and many
of these still bear abundantly.

In 1912, 500 acres were planted with these dwarf nuts at Suagei Ni-

pah Estate on the Coast between Port Dickson and Sepang Point and
this is probably the only estate of dwarf coconuts in the world.

Growth. — Ivike all coconuts, this dwarf form appears to be exceed-

ingly hardy, growing Well either in white clay, red loam, or deep peat,
in fact it seems to thrive in any situation where water is abundant, yet not

stagnant, though it is evident that well drained alluvium suits it best.

In such a soil six-year-old palms have been counted with 234 nuts

(excluding ovules), and the trees average 80 nuts a year.

Crop.
— In the first year of production at Sungei Nipah the crop

over 225 acres was 102 000 nuts whilst the second year it was 574 000

nuts and the third year it will piobably be nearly a milhon ; from which
the author considers an average yield for dwarf nuts may be estimated

as follows :

At the end of 4th
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and inspection for beetles and other pests, though of course in manufac-
ture almost 2 % times the number of nuts per pikul of copra handled^
but this is not of so great a consequence when working with newly dev-

ised methods and machinery, deahng with large quantities.
The profit per acre from five-year old dwarf coconuts to-day can even

stand comparison with that of rubber, and the man who is planting to-day^
has to consider markets five years a head and might do worse than place
confidence in the dwarf coconuts.

525
- Utilisation of the Fruits of Melia Azedarach as a Source of "Mangora"
Oil. — De Wildeman, E. ,

in UAgronomie Coloniale, Bulletin mensuel du Jardin Co-

lonial, New Series, Year IV, 1919-1920, No. 27, pp. Tx-Tj. Paris, November-De-

cember, iyi9.

Following on the article (i) by M. L. Rigotard (which appeared in

the same publicatioio )
on the possibility of using the fruit of Melia Aze-

darach ly. as a source of alcohol, the author quotes other ways in which
this fruit can b^ utilised and certain uses for the plant itself.

The author collected, in 1903 and 1905, the scanty data available

on the uses of the various parts of this plant (2), especially as regards the

fats, and published them in one of liis works.

Melia Azedarach, known in the Belgian Congo as
"

I/ilas des Falls
"'

is not, as has been thought, a native of Africa, but has been introduced,

as has happened in most tropical and subtropical regions. It is a tree

which may reach 30 ft height, with a short, upright trunk, and a wide

crown that bears clusters of white flowers with a violet tinge. Its wide

distribution, largely through human agency, has led to investigations on

its pharmaceutical value, which may possibly be of a certain impor-
tance.

The plant, also known as the Persifn lilac, or bead tree, grows very

rapidly, even in poor soils ; its is, however, \^ry sensitive to constant

damp, as its roots rot easily. At an age of 4 or 5 years, the plant is from

20 to 23 ft. high, I ft, 6 in., in circumference, and bears fruit and flowers

throughout the year.
The author cites a research carried out by M. J. OndenampsEn

on the chemistry of this plant, and in which the properties attributed to

it almost ever5rwhere are described (3). According to him, the fruit

can yield, on expression, 50-60 % of a dirty yellow fat, which liquefies

at about 350 C, and rapidly turns rancid. This oil, known as
"
mangora

"

oil, can be used for soap-making, lighting, painting, and in medicine.

According to FendlER, the fat content of the pulp is too small {2 %)
to allow this part alone of the fruit to be used ; the seeds contain more

(39.36 %) ; in proportion to the whole fruit, the content is 4.62 %, To

(i) See R., July-Sept., 1919, No. 983. \Ed)

(2) De WILDEM.4N, Notices sur les plantes utiles ou interessantes de la Flore du Congo^

Brussels, 1903-1906, pp. 42 and 486. (Ed.)

(3) J, ONDENAMPSEN, Bvdrage tot de kennis can Melia Azedarach L. Utrecht, 1902.
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make exploitation economic, the pulp would apparently have to be sepa-
lated, which would require considerable labour.

These two opinions, therefore, do not agree.

FendlER also considers that this oil could not be used as human
food, but says that it could be used in the manufacture of varnishes, while

repeating that its extraction is not commercially possible.
The green fruit has 'been used in Texas for making boot -polish, and

in Georgia, after fermentation ard distillation, for making a kind of whisky
said to be superior to alcohol made from wheat and rice, although the fruit

is reputed to be poisonous. However, the fruit is eaten without ill-effects

and even with eagerness by goats and sheep.
Besides the medicinal use of Melia and its possible industrial utilisa-

tior, the wood is of a certain value. The wood is of a whitish or pinkish
yellow colour and is hard and resistant ; the annual rings are brown and

give fine veining ; the grain is close and fine and gives a good polish with

pleasing reflections. The wood can be used for joinery or cabinet-work ;

it is much in demand in China and Japan for the manufacture of musical

instruments .

Some authors consider this wood to be»of little value ; in Martinique
and Guadeloupe it is said to be soft, brittle, and only good for firewood.

Two varieties are reported from Indo-China, the
" Koan Ha ", with

reddish wood, and the
" Koan Trang ", with whitish wood, both prized

varieties, especially for their lesistance to the attacks of termites.

It has been suggested that Melia should be used for replanting land

unsuitable for cropping, and then delicate plants, such as coffee, can be grown
under its shade.

The seeds germinate easily, and the yoimg plants can be transplanted
quite well when 12-14 in., high.

This plant, then, mainly grown for ornamental use (flowers), is worth
the attention of planters for other reasons.

But conflicting opinions have been expressed above ; the author
stated some time ago that certain characters of the oil.and the name of
"
Maryosa

"
oil probably belonged to the products of another species,

Melia Azadirachta; so that certain authors, e. g., I/EWKOWITCH, may pos-
sibly have confused Melia Azedarach with M. Azadirachta.

These contradictory data should be cleared up by research and, above

all, the correct botanical name of the plant should be ascertained.

526 - The Seeds and Oil of «Euo Abura" (Per/7/a ocymoides) from Japan.
—

See No 584 in this Review.

527 - The Utilisation of Acacia decurrens in India. — Mackenzie, c. e., in

Science and Industry, Vol. I, No. 7, pp. 430-432. 3 fig. Melbourne, Novembei*, 1919.

Much progress has been made in South Africa in the utilisation of the

Australian acacias, especially Acacia decurrens, for the preparation of in-

dustrial tanning extracts. Like the Australian eucalyptus, which is grown
on a large scale in various countries such as Cahfornia, Italy, and India,
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where it is more highly valued than in its native country, the Australian

acacias have attracted much attention in South Africa,

The author is connected with an enterprise whichintends to start a

plantation oi Acacia decurrens in India, to utilise the tree for the production
of tanning extracts for the Hindoo tanneries and to supply acetic acid for

coagulating rubber latex, for the manufacture of explosive and other pro-
ducts such as methyl alcohol, formaldehyde (obtained by distilling the

wood) and brown paper (from the bark after the tannin is estracted).
A 250-acre experimental plantation, situated at an altitude of 7 500 ft,

under the tropics, in the Nilgiri Hills (S. India) is now growing. In order

to obtain more rapid growth end to obtain a greater area of jungle on which
to plant the crop, new land concessions have been obtained in the Wynaad
plateau, at an altitude of 3000 ft. on the same latitude (11° N.). The
annual rainfall amounts to 2.815 metres a year, and the temperature va-

ries between 600-1050 F (15 5o°-40 56° C
).

The Government has granted
6000 acres iree of taxes for the first 5 years, after which period, taxes

will be paid on the area not brought imder cultivation. The trees can be

bark id after 5 j^ears' growth.
Plantation consists in putting 2 or 3 seeds of A. decurrens in holes spa-

ced 6x7 feet apart, which gives 1000 trees per acre. From results ob-

tained at the experimental plantation in the Nilgiri HiUs, the yield of bark

is 25 000 lb. per acre, and of green wood over 100 tons per acre.

Tht results of analyses of the bark and distillation products obtained

from wood from the above-mentioned experimental plantation are given
below.

cam;

Cell

01 e:

Leather Industries Laboratories.

lyOtidon, Sept. i<(, 1917

Tanning material absorbed by skin 42.3 %
Soluble non tannins 10.8 »

Insoluble matter 34.1 »

Water 12.8 »

tie

as 2:

Indian Institute of Science.

Bongalore, May 15 1919.

(Calculated on 100 lb. of wood.)

Free moisture in wood
Charcoal

Tar

Total acetic add • •

MethyJ alcohol ....

7.7

32.0

9.0

5.58

1-43

%
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528
- Present State of Camphor Production : Experiments on Growing the Camphor!
Tree. — Cayla, v., in UAgronomic Coloniale, Bulletin mensuel du Jardin Colonial,^

New Ser., Year IV, 1919-1920, No. 28, pp. 97-109, i plate. Paris, Jan.-Febr., 1920.

Amongst the raw materials utilised by Western industry, and which]
have to be entirely imported, camphor attracts notice on account of the|
rapid and heavy increase in its price, especially in 1919.

|5%7-5%8]
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Prices remained normal tmtil 1915, and at the end of 1914, they were

still at 4.25 fr. per kg. The successive stages of increase ^'n prices during

^subsequent years were as follows (i) :

Variations in the pyice of camphor, 1915-1918.

fr. fr. fr.

1915 — June 4,60 Decembre 6,25

1 91 6 March 5,15 July 6,00 Octobre 8,50

1917 February 10,00 June 9,25 » 10,50

1918 February 16,50 July 15,50 » 25,0a

Year 191 9.

May 32,00 fr August 50,00 fr November 70,00 fr

June 38,00 September 55,oo December ^

80,00

July 45,00 October 57,oo

Part of the increase in 1919 is obviously due to the depreciation
of the franc on the world's maiket. All the same, there is an enormous in-

crease in price.

Japan controls the world's camphor market, and, on account of the

increased consumption of camphor in Japanese industry, the exports of

camphor from Japan have decreased, thus causing a crisis in the European
celluloid industry.

If France in particular does not wish to have to buy crude or even ma-
nufactured celluloid, she will either have to produce synthetic camphor
or exploit the camphor laurel.

There are many processes for producing synthetic camphor, even if the

quite different material known by chemists as artificial camphor be not

included, as it cannot replace natural camphor in its industrial uses. But
the only processes worth industrial exploitation require terebenthine oil

as a raw material, and the industry making the synthetic product, which,

owing to the high price of the natmal product, established in 1907,,

was not able to carry on, on account of the high price of turpentine and the

drop in the price of natural camphor. Nowadays, the estabHshment of

factories is a costly and ler gthy process . Most of the processes, only worked
out on a laboratory scale, would require time to perfect their industrial

application, and no speedy solution of the camphor crisis in expected
in the manufactme of the synthetic product.

Exception being made of the many plants that produce camphor in

small amounts, the Japanese camphor tree {Cinnamomum Camphora Nees),
of the lyauraceae family, is the onlj^ plant that has been and remains the

tjrpe of plant that can be exploited industrially. This is a tree occurring
in large numbers in the forests of the Japanese archipelago, Formosa,

Hainan, central China, and the province of Fokien (China). Practically

the whole of the 6000 tons of camphor which represents the maximum

(i) These figures, furnished by M. 1,. Michei,, President of the "
Syndicat general de la

Droguerie fran^aise ", represent the value in francs per kg. of refined camphor. [Author).
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anil Vial consumption was and is obtained from these regions. Expkdta-
tion consists in felling trees at least 40-50 years old ; the wood is reduced

to chips, from which the camphor is extracted by distillation in a current

of steam. The crystals of crude camphor which are deposited in cooled

recipients are pressed and finalh' refined in special refineries. A liquid,

known as
"

oil of camphor ", is also collected and constitutes an imix)rtaut

by-product. i
This method is obviously crude and is leading to a rapid destruction

of the forests, even if officially controlled. China, with its cont^'nental pro-

vinces, and with Formosa, was for a long time as important as Japan as

a source of camphor. The cession of Formosa to Japan gave that country
all the insular production, which was at once made into a State monopoly,
not only as regards the exploitation of the forests and the extraction of

camphor, but also as regards its refining and sale. The sale price is fixed by
the State, whose represen.tatives buy the crop from the producers at a

price which is fixed anually. To prevent any competition from China,

Japanese commerce has made itself absolute master of the Chinese cam-

phor, exported chiefly through Shanghai, Foo-Chow and Amo3^ By
raising or lowering the price of camphor, Japan stimulated or discouraged
the exploitation of the Chinese foreets, over which there is no contiol. In

fact, Japan, is the absolute master of ahe Far-Eastern production, and there-

fore of the world's consumption, as practically all the camphor consumed
in the world comes from the Far-East.

Exjieriments have been carried out for years on the extraction of cam-

phor from the leaves and young branches of younger trees, which thus

would not be killed. Eight or ten years ago, it was said that, as a result

of encouraging experiments, Japanese technicians placed all their hope
in the extraction of camphor from the leaves. In 1913, and again in 1919,
it was reported that these hopes were not fulfilled and that the Japanese
relied solely on the synthetic camphor that they were going to make.

However, for the last 10 years, the Japanese production of camphor has

not decreased — the preceding figures show it — and one is forced to

the conclusion that either the forests were not as exhausted as they were

said to be, or that camphor was extracted from the leaves, for the au-

thor rejects the hypothesis that synthetic camphor was manufactured in

the archipelago and sold as natural camphor.
Exploitation by felling the trees and distilling the wood can onl}'' be

carried out in the Far East, as old forests of Cinnamomum Camphora
are found nowhere else. In the other tropical and sub-tropical countries

into which the camphor tree has been introduced, all that can be done,

if the tree is cultivated, is to distill the leaves and young branches. As

regards this, all the information that Japan has furnished is that the yield

is too small to be of interest. The author reviews the experiments that

have been made in various countries on this subject.
The yields of camphor obtained in these experiments were very

variable, for various reasons. Firstly, in the distillation, certain of the

methods give rise to losses, and then the percentages refer now to the weight

[5S8]
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of fresh matter, now to the weight of dry matter. In the latter case, there

are variations according to whether the drying was natural or artificial,

in the sun, or in the shade, under one climate or luider another. Many
ofthe results take no account of the camphor oil, which is a solvent of cam-

phor. The content of camphor varies according to the season, the tempe-
rature, the age of the tree. All these varations occur in material from one

tree. Also there are various botanical species or varieties of camphor
tree, with varying contents of camphor. Even in Japan, Fesca has

recorded 3 varieties, each with a different content. The camphor trees

in Indo-China which, according to CrEVOST, have been introduced, as they
are found in the forests only around the pagodas, apparently belong
to several distinct species. There is the "true

"
camphor-tree, which

yields camphor, and the
"

false
"
camphor-tree, which does not. Amongst

specimens sent from Tonkin, Dubard fomid Cinnamomum Camphora a.ud

C. cecidodaphne var. caniflora. Amongst Italian camphor-trees. Prof.

GlGUOLi identified C. Camphora, C. glandulifenim and their hybrids.
Dr. Trabut has shown that Hardy's camphorless camphor-tree, in the

Algiers Botanic Garden, was not C. Camphora, but a hybrid, and analyses
made by L. Musso (1913 and 191 9) confirm the supposition that a diffe-

rence in content corresponds to a specific difference. It was found at Kew
that the old camphorless camphor-tree (it only yields camphor oil) of the

Botanic Garden of St. Vincent was C. Camphora var. glaucescens. Howe-
ver, the camphor trees in Mauritius, which only yield camphor oil

— very different from the product sold under that name — really do

belong to the species Cinnamomum Camphora.
It has been mentioned that often no account is taken of the oil of

camphor produced and that it was rare to find its content of crystallisable

camphor giveti. All the same, this is a pomt that should not 1^ neglected
when estimating the total yield of camphor from a tree.

In any case, the oil itself, freed from dissolved camphor, is of interest,

for, on fractional distillation, it yields two valuable products : safrol and,
in smaller amount, eugenol. Here again there are variations, as camphor
oil yields more or less of safrol or of eugenol, or nothing of one or th^ other,

without it being known if these differences are due to the influence of the

environment or of the botanical origin.

All this shows how much research is still required on th<j camphor-
tree, its cultivation and exploitation, on botanical questions, etc.

The unit yield also must be calculated. This depends on the age of

the trees, the number and extent of the cuts given them, the period during
Tvhich the cuts were made, the method of planting (number of trees per

hectare), etc. Lommel, according to Amani's experiments, estimates

that, with 2 annual cuts, a yield of 145 kg. of camphor and 46 kg. of cam-

phor oil per hectare can be obtained. According to S. C. Hood and R.

H. Eric, trees 2.5 metres high, planted 4.50 metres X 1.80 metres, with
two annual cuts, will give from 200-225 kg, of marketable camphor per
hectare per year. Other figures have been calculated but it is difficult

to say that they are definitive.

[5S8]
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But, though RiviEjRE has declared that the camphor -tree will not bear

cutting, even if only repeated once every two years and over half the tree,

most English experts state that its is not harmed, that its growth is not
affected b}'' one, two or three annual cuts according to its age, each cut

affecting % of the foliage at most.

The objections to this method of exploitation are mostlyof an economic
nature. Prof E. W. H11.GARD say that, in CaHfornia, this crop cannot be

grown on account of the high cost of labour. Ch. RivierE also states that

removing the leaves would be difficult and expensive and that at any rate

in Algeria the tree could not be exploited before the age of 25 years. Most
British or American workers give 4 to 8 years as the age at which exploi-
tation can begin. However, this point requires investigation.

The author thinks that researches and experiments should be cs tried

out in the French colonies. In Indo-China, there are camphor-trees
that could be exploited and multiplied. In most of the French possessions,

including North Africa, experiments could be carried out, and practical
cultivation experiments are necessaty in all those colonies.

SUGAR CROPS 529 - Action of Heat on Sugar-Beet Seed. — Sah-lard, E., in Comptes rendus de&

j

Seances de I'Academic d'Agriculture de France, Vol. VI, No. 11, pp. 308-311. Paris^

March 17, 1920.

Acting on the suggestion of the Official Sugar-Beet Seed Commission,
the French Ministry of Agrictdture has opened a competition for apparatus
for drying beet seed. The competition will take place in March, 1921,
and two prizes, one of 30 000 fr. and one of 20 000 fr., are offered.

The object of drying is to improve the keeping and germinating qua-
lites of the seeds. According to M. Schribaux, beet seed can be kept at

a temperature of ycP C for several hours without being harmed. The
conditions of the competition make allowance for this observation.

The author has investigated the action of temperatures above 70° C.

on the \atality of the glomerules, comparing them with temperatures
below 700 C. The experiments, in which M. Wehrung collaborated, bore

on seeds of varying quality and age. The seeds were heated in an oven
with a thermo-regulator, a closed oven in which the air could be changed,
or in an ordinary oven ; the seeds were not shaken during heating. Ger-

mination was carried out on damp sand in an oven kept at 25° C. The

germinated glomerules were counted each day and those that had not gei-

minated at the end of 22 days were assumed to have been killed.

15/ series of tests. — Seeds of 3 qualities, very good [A) good (jB),

bad (C), showing respectively after 14 days, a germination coefficient

of 98 for A, 78 for B, 36 for C, were respectively heated for an hour

at 40, 50, 6c, 70, 80, 90, 100 and 1050 C, then germinated at 25° V^
for 22 days in parallel with unheated controls. Some of the resrJts obtained

are given below.

It is evident that, the good seeds germinated more quickly and
resisted the heat better than the poor ones.

2nd series of tests. — The same seed A, B and C were heated for ^,.

[528-529]
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34, ^4 and I hour, respectively, at 80°, loc^ and 105° C, then germinated
at 250 C, in conjunction with unheated controls. The appended table shows

some of the results obtained.

After
Un-

heated
control

Number of glomerules germinated out of too

heated at for one hour at

600 C. 70" C. 800 0. 900C. 100" C. 105° C.

3 days . . .

6 days . . .

14 days ...
18 and 22 days

3 days . . .

6 days . .

14 days ...
18 and 22 days

Bad seed (C)



596 NARCOTIC PLANTS VARIOUS CROPS VINE GROWING

STIMtJLANT,

AROMATIC,
NARCOTIC AND
MEDICINAI,

PLANTS

VARIOUS CROPS

VINE GROWING

did not alter the germination coefficients, after 14 deys, for seed A and B;
but it somewhat retarded their germination.

As the germination test was done immediately after heating, the pre-

ceding results simply show the action of heat on the vitality of the seeds,
but not the action of the heat used for preserving the seeds.

530 - Loss in Dry Matter of Kentucky Tobacco at Diflerent Periods of Drying. —
DoNADONi, INI., in Bollcttiiio tecnico del R. Istituto sperivicntak delTabacco, Roina-Scafati

(Salerno), zear XVI, No. 2, pp. 17--81. Scafati, October-December, 1999.

It was foimd that the average total loss of organic matter tmd&rgone
by Kentucky tobacco dming drying by direct heat was about 16 %.
About 2/3 of the loss took place in the first period of drying, i. e.,that which

corresponds to the 3'ellowing of the leaves, As regards the importance
of the changes that take place in the tobacco leaves during drying, by
far the most important period is that of yellowing. The essential factor

of the changes during the first period of drying is the vitality retai-

ned by the leaf after it has been detached from the stem, or after the

stem (when the plant is dried) has been separated from the roots. In

fact, the disappearance of the yellow colour and its replacement by a chest-

nut colour, indicate the complete physiological death of the corresponding
tissues. For this reason, the chief elements that help to making the drying
of Kentucky tobacco a success include :

— The perfect state of the leaf

tissues at the moment when drying commences ;
the gradual and complete

change in colour of the leaf from green to yellow, which shows that all

the important changes correlated with the first drying period, (changes
which go hand in hand with the change in colour of the leaf) have taken

place.

531
- Utilisation of Melia Azedarach as a Shade Plant in Coffee Plantations.—

See No. 525 of this Review.

532 - The Resistance of Various Stocks to Drought. — Sicard, in Lc Proures a^^Hcoie e

viticole. Year XXXVII, No. ii, pp. 256-262. Montpellier, March 14, 1920.

Commmiication to the
"
Societe centrale de I'Herault

"
(France),

describing observations made on experimental vines during the summer
of 1919, which was exceptionally dry. The author does not consider

the nature of the soils, as they are dry on account of the bad constitution

of their soil or subsoil, and only deals with soils which, in certain years,

dry up, after climatic misfortunes hke those from which most soils in the

south of France sufier.

The replacement of worn-out vines or those prematurely ruined

by lack of care, becomes a neces.5ity which cannot be indefinitely postpo-
ned. Hindered or stopped by the war, reconstitution will soon recover

its progress towards an ever more intensive production. To this end, the

judicious choice of grafting stock is of great importance. The scientific

study and piactical testing of different va-rieties should provide rational

and natural means for recognising foreign influences, especially drought,
that act on the qualities of American vines and their hybrids. With an
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environment whose geology, physics and chemistry is well known, it should

be easy to provide solid fomidations for such new reconstitution, and thus

the improvement of the soils would be as complete and perfect as possible.

In the deep, strong and calcareous soils that were studied, the graft-

ing stocks that best resisted intense and prolonged drought were the hy-
brids of Vinifera X Rupestris, which were cleaily better than the pure

Americans, the Americo-Americans, and even the Vinifera X Berlandieri.

In these soils, Berlandieri hybrids did not give the favorable results ob-

tained on shallow, dry soils, and the author adds that the resistance of a

stock to drought is characterised :

(i) By a perfect adaptation of the root S3''stem to the physical pro-

perties of the soil and subsoil.

(2) By numerous thick, fleshy roots, which form a powerful appara-
tus for absorption.

(3) By reduced foliar development, thus limiting the evaporation

capacity of the stomata.

533
- The Bahaviour of Grafted Vines and Direct Bearers in Relation to Drought,
in Touraine France. — See xo. 448 of this Review.

534
- The Layering of Grafted Vines. — Roseau, H., in Revue de Viticulture, Year XXVII,
Vol. 'Lill, No. 1340, pp. 161-16. Paris, March 4, 1920.

lyayering is a method of reproduction which consists in obtaining
roots on a vine-shoot before it is separated from the parent plant, the

shoot afterwards becoming a separate plant. To do this, the shoot

is bent over and buried in a hole some 30 cm. deep. In Champagne, Burg-

undy and the Saumurois district, the method emploj'-ed is as follows : the

shoot is never separated from the parent plant, and generally the whole

plant is buried, leaving only two shoots, one at the original spot and the

other at the place where it is wished to obtain a new plant ; sometimes,
instead of layering one plant but once, it is layered in successive years ;

from the plant A two new plants are obtained, B at the original place
of A, and C a little farther away; the next year C in turn is buried and
treated like A, and so on ; this practice is known as "assiselage ".

With regard to the possibility of applying layering and
"
assiselage"

to French vines grafted on American vines in spite of the attacks of

phylloxera, the author discusses the arguments for and against this method,

quoting experimental evidence of long standing and then gives his per-
sonal opinion as follows :

When the numerous positive results obtained in several French vine-

yards are considered, it may be concluded that there is no need to give

up layering grafted \T.nes. It has many advantages for the vinegrower
and it is a practice that is well worth extending. Naturally there were

failures in Champagne or elsewhere, but these were mostly due to indirect

factors such as mildew, chlorosis, etc., when they were not the result of

incompetent practice.
If failures are to be avoided, the following rules must be observed :

Parent plants must be chosen that are at least 4 years old , so that

[53^-534]
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they have a vigorous root-system. The plants must be vigorous and

healthy, the graft callus must be healthy and well formed, and the shoot

chosen for layering must be healthy and strong.
In spring, before growth starts, the stock must be cleaied of soil down

to the first roots, a small ditch 25 to 30 cm. deep must be made in the

direction in which the shoot is to be laid and the stock bent over on the

side to which it indines naturally. Care must be taken not tobreakit or

damage the roots.

Finally, when the shoot is fastened down, the part that joins it to

the parent plant must not be cut, as there should always be a vital connec-

tion between shoot and plant. Care should be exercised that the laye-

ring is aot harmed by ploughing or other work that might damage the

buried shoot. Vinegrowers should test the method in their own xane-

yards, e. g., in layering to replace nissing trees, and this would be the

best way to form a personal opinion and ascertain the value of the method.

FORESTRY 535
" Planting Trees on Waste Heaps, Abandoned Quarries and Land in Belgium.— Crahay, N. I., in the Bulletin de la Society Centrale ForestUre de Belgique, Year XXVII,
No. 3, pp. 1 1 7-1 31. Brussels, March, 1920.

In Belgium there are many sterile areas, heaps of stone, shale, virgin

soil, ashes, accumulations of industrial or public refuse, slag banks, aban-

doned quarries, exca.vations or dumps made in the construction of railways,

roads, etc., which form ugly blots that may spoil the finest landscape, and
which could with advantage be planted with trees or shrubs. The author

thinks that there is much to be done as regards this matter that would

greatly benefit the health, the beauty of the country and, up to a certain

point, the production of wood.
There is hardly any soil that cannot be overgrown by trees in time.

Obviously, certain dumps of refuse or stone may be abandoned provisorily,

but, after a certain time, the action of air and weather takes effect, sub-

sidence takes place, the rocks are decomposed and soon a little soil is

formed on which the vanguard of plant life can be established. Three

cases can be met with : .

(i) Dumps where refuse is still being deposited.

(2) Dumps or parts of dumps where combustion is taking place, as is shown by smoke,

heat, or by the scorched appearance of the surroimding vegetation.

(3) lyarge heaps of rocks and stone with wide cracks, and which have not weathered

sufficiently.

In England, waste heaps have been planted with trees for some time

now and an association with over 500 members was formed for that purpose.
In Belgium, the industrialists and quarry owners were quite free to change
the appearance of a district and to destroy the most beautiful places which
sometimes bring prosperity and riches, until Jtme 30, 1905, when MjVI.

DESTR]SE and carton de wiart put forward a Bill for the preserva-
tion of landscapes. This Bill was favourably received during the Parlia-

mentary session of 1911 and, after interesting debates in the Chamber and

Senate, it became law on August 12, 1911. The text is as follows :
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Art. I. — Any person exploiting mines, excavations, or quarries, or any contractor for

public works, must, as far as is possible, restore the appearance of the soil, by planting the

excavations, heaps, etc,, with trees or other vegetation that will remain permanently. Plant-

ing must be carried out as each portion of the work is finished.

Art. 2. — In case of non-compliance with Art. i, the person can be charged so. The

action will take place in the Court of the first instance of the devastated district at the request

of the king's Proctor.

It will equally affect any Belgian citizen. In case the work is not carried out within the

time fixed by the Coiurt, it will be done officially at the expense of the person exploiting the

mine, etc., or owning the concession, by the Ministry of Agriculture and Public Works.

Art. 3.
— This law applies to the State, Provinces, and Commimes, as well as to pri-

vate enterprises.

So far, this law has remained a dead letter and no steps have been

taken to cany it into effect. This state of affairs will continue until the

State has it carried out by the Service of Waters and Forests. Suggested
measures which might be adopted are :

(i) Refusal of permission to open mines, quarries' to establish industries, to construct

railways and roads tmless guarantees are given regarding the site and the subsequent plant-

ing of areas that have become improductive, heaps, excavations, dumps, etc. The deposit of su-

rety-money may, in certain cases, be required, so as to provide for the necessary work. In

1894 and 1897, the Belgian Minister, M. de Bruins drew the attention of the Governors oi

provinces and of Forestry Inspectors and ordered that when requests for permission to open

quarries, mines, etc., were made, greater attention should be paid to the question, of the

landscape.

(2) To act by giving advice to industrialists to show them their duty as well as where

their interest lies, for if they profit from an exploitation it is incumbent on them to allocate a

small part of the profits to repair the harm they have done to evervone spoiling a landscape,

as well as to make the place where their employes live more agreeable and healthy.

(3) To provide owners with land requiring planting with the help of persons competent
to direct the work or forest officers. —

(4) To give cash subsidies or grants in certain cases.

(5) Purchase by the State ^or commimes, of the areas in question when they are deci-

dedly of general interest and when reasonable terms can be obtained. This is evidently

the ideal and the site would be permanently preserved.

Many broad-leaved trees do well on pit banks and quarry tips. Remark-
able results have been given by the robinia, great round-leaved sallow,

white alder, birch, Virginian cherry, meple, wild cherry, service-tree,

beam-tree, lime, chestnut ; and, under the best conditions, such as at the

foot of the slopes, ma.ples, elm, oak, ash, hornbeam, and even the Cana-

dian poplar.
As regards mixtures, the trees should be varied according to the dis-

trict, the exposure, slope, nature of the materials, but, following the usual

practice in making plantations of broad-leaved trees, the species should

be divided in two broad categories :

(i) Trees of rapid growth which resist exposure, bad weather, and produce shelter and
soil in a short time and thus enable more exacting but often more valuable trees to be planted.

This category includes the robinia, white alder, great-leaved sallow, birch, lime, service-tree,

beam-tree and Virginian cherry-.

[5352



600 FORESTRY

(2) Trees of slower growth whicli take longer to become established and which like a little

shelterandcooLaess, with which the trees in the first category can provide them ; these include

the elm, chestnut oak, hornbsam, maple and ash. As a rule, trees belonging to the first class

should constitute from 1/5 to 2/5 of the mixture.

In conclusion, it is eniinentl}' desirable, in the interests of aesthetics,

public health, and even of the production of timber, that all these quarries,

tips, excavations, etc., and any waste areas that spoil the landscape should
be co\'iered with vegetation.

Regarding Belgium, the Administration of Waters and Forests should

be charged with carrying on the law of August 12, 1911, on the preservation
of landscapes and the transformation of the areas mentioned above. As

regards land of a certain area that belongs to the vState, the communes, or

to public bodies, they should be dealt with like any other waste land and
afforested. As regards privately-owned land of a similar nature, it is

advisable firstly to act by propaganda or advice, with the help of Govern-
ment ofiicials in the direction of the work, by means of grants in money
or in kind (seeds and plants), or by means of purchase by the State or the

communes when this is possible.
From the ctdtural point of view, no afforestation should be under ta-

ken without a thorough examination of the soil and of local conditions

so as to benefit nature's teaching ; in difficult cases, herbaceous or shrubby,

plants should be planted in the first instance. For planting stricbly speak-

ing : {a) choice should be made of trees suited to the soil and district, and
wide use should be made of the robinia, which has proved its worth

; (b) small

plants not older than 2 or 6 years) should, as a rule, be used ; (c) trees

should be cut down to the ground in 3 or 4 years ; (d) rabbits must be

destroyed.

536 - The Eco-dendrological Problem of the Production of Forest Seeds. — borghe-

SANi, G. (Federazione Pro Montibus, Comitato per lo studio scientifico per lo studio

dei problemi forestali in Italia, Sezione eco-dendrologica) ,
in Rivista di Biologia, Vol. I,

Pt. 5-6, pp. 559-585, I fig., bibliography of 63 publications. Rome, 1919.

Critical review of the question of the origin of forest seeds fron.,

the scientific point of view.

The first researches on the question of forest seeds were carried out

on Pinus sylvestris by Ph. Andre de Vlmorin, who introduced

the Riga or L-ivonian pine into France in 1820 and compared it with plants

grown from French, German, and Scotch seed. At first, the resvilts were

in favour of the Riga pine, but now, after about a century, this pine has

not maintained in France the high forestal qualities that it shows in its

original country,

VrLMORiN's experiments]were not followed up and, in i860, Dr. SctJBELER, at the Ge-

neral Agricultural Congress at Gothemburg, announced his well-known laws, deduced from

a series of botanical studies begun in 1848 and embracing most of the plants and their varie-

ties grown in Europe. These laws, which stated the superiority of seeds from the North

or from high altitudes, were supported by agronomists and experts such as Tisseraitd and

De Vilmorin in France, Wittmarck, Nobbe, Wollny in Germany, Petermann, in Belgium,
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and RoSTRUP in Denmark, and brought these seeds into great fashion, from which Northern

forest seeds profited as well, though Schubeler had never dealt with them.

In 1887, the original and conscientious researches of Cieslar, Director of the Forestry

Station of Mariabriinn, on spruce, Scots fir, and larch, brought a true perspective to the

enthusiasm of foresters for seed from the north or high elevations. In Switzerland, the

necessity was also felt of carrying out similar experiments, on account of the extreme divers-

ity of the forest soils in altitude, exposvure, geological structmre of the subsoil, etc., to which

very different conditions of growth are due. For this reason. Prof. Engler, Director of the

Zurich Experimental Station began researches in i8yg and published his results in 1905. They
. dealt with the fir, larch, and moimtain maple, and fully confirmed Cieslar's results. On
account of the importance of these researches, it is worth while to quote the principal

conclusions.

After the researches of Cieslar and Engler, the study of problems relating to the ori-

gin of forest seeds was taken up in those countries where the study of forestry is most closely

followed (Austria, Belgiiun, Demnark, France, Germany, Japan, England, Russia, United

States, Sweden, Himgary) ; special comments were made on it at the Eighth International

Congress of Agriculture at' Vienna in 1907 and in the different Congresses of the International

Union of Experimental Forestry Stations ; in this way, a plan of collective researches was

drawn up by the Institutes that formed part of the Union, a plan that originated at the end

of the third Congress at Vienna, in 1900, following up the subject put forward by Prof. Mayr of

Mimich University, dealing with the effect of the origin of the parent plants on the seeds.

Most of the publications issued after 1905 dealt with the importance of the origin of

Pinus sylvestris. Thus at the sixth Congress of the Union of Experimental Forestry Sta-

tions, held at Brussels in 1910, this subject was dealt with afresh and in detail and 4 reports

were presented by N. S. Crahy (Chief Inspector of Belgian Forests), Dr. Zederbauer (Fo-

restry Experiment Institute of Mariabriinn), Prof. Mayr and Prof. Entgler. These reports

gave preliminary data of experiments done or in view and suggested that forest mana-

gements should be provided with seeds adapted to the locality.
'

A number of measures were taken by the different States to protect forest owners against

the purchase of unsuitable foreign seed. Sweden was the first to do this and, in spite of a

heavy increase in the import duty applied in 1898 to seeds of Scots fir and spruce, established

by the law of April 4, i9io,demanding that any imported seeds of species of Pinus and Epicea

except Pinus Cembra and P. sibirica, should be stained with eosin. In i9ii,in Germany,
it was decided by the Forest Council to establish a union of owners of large drying machines,

who tmdertook under the supervision of the Council itself, to use none but German cones, the

idea being to eliminate the introduction of seeds from other coimtries, especially Hvmgarian
and French seeds of inferior quality. It should be noted that, in Prussia, at any rate in the

State forests, it is now possible to obtain suitable forest seeds, because each estate has had

its own driers for some years.

In 1 91 3, Engler published a 2nd series of studies, in which, using new experiments on

Pinus sylvestris and spruce, as well as work by other authors as a basis, he showed that in

.certain forest trees (Scots fir, spruce, larch, maple, oak), morphological and physiological

aptitudes acquired imder the influence of the climate are transmitted to the progeny and

finally become permanent.
In 1 91 5 Hauch described experiments on oaks of various origins for the Experimental

Forestry Commission of Denmark, with the object of ascertaining the effect of the origin of

the seed on the resulting plant.

In 191 5, Shirsaawa published the results of researches carried out at the Forest Ex-

periment Station at Meguro (Japan) ; these researches, made with Japanese seeds and continued

for some 10 years after they were initiated in 1902, constitute the Japanese section of the ge-

neral plan of the researches on the origin of forest seeds organised by the International

Association of Experimental Forestry Stations.

[536]



6o2 FORESTRY

SCHOTTE, in 1 91 5, gave the latest results from researches carried out by the Swedish

Experimental Forestry Institute on the origin of the seeds of the Scots fir, the third series

.of which dates from 1907- 1908 when the Swedish section of the international series of expe-

rimental sowings with seeds of the Scots fir was worked in accordance with the above men-

tioned plan.

Smnming up the results of these researches the author says that for the solution of the

eco-dendrological problem of the production of forest seeds, the following information is no^^

available :

(i) There are various types of the common forest trees, each of which has heredi-

tary ecological, dendrological, and alsometric characters.

(2) For the moment, the most important of these tj'pes from a practical standpoint is

that of climate.

(3) Without absolutely denying the practical value of forest selection (Engleb), the

chief question for sylvicultural technique is to recognise the value of the various climatic

tjrpes for any given station c

(4) In consequence, the origin of forest seeds is of the greatest importance to the

success of plantations of the chief forest trees.

(5) The failure oSP many plantations is due to the unsuitable origin of the seeds oi

plants.

(6) The provision of supplies of forest seeds gathered in the various regions is required,

and such seeds should be used in their natural stations.

All this refers to the common forest trees and not to the acclimatisation of exotic

t rees, for which a vast field of experiment is open. In any case, even with exotic trees

the origin of the seed ought to be ascertained taking^care that the conditions of the natura

habitat correspond to those of the new country, and[while trying to obtain suitable supplie

of treesjalready introduced which have given good results.

537
- Action of Climate, especially Temperature, on the Formation and Germinating

Capacity of Seeds of Pinus sylvestHs.
— Wibeck, E., in Meddelanden /rut

Statens Shogsforsoksanstalt, Part 17, Nos. 1-2, pp. 1-20, frgs 6 Stockholm, 1920.

Results of a series of investigations concerning the action of climate^

especially temperature, on the formation and growth of the seeds of Pinui

sylvestHs in Sweden .

The author considers that the forms of pine due to the climate a sub-

ject which has recently been much examined from the systematic point
of view, are indirectly related to the climate in October and November,
In this work, however, and in the di^'isio^ of the cotmtry into thermic

zone, the average annual temperature has been taken into account. There

are successive, constant zones characterised by an average annual tempe-
rature less than —1° C in the first zone ; included between +1° and —1° C

in the second ; between +3 ° and +1 ° C in the third ; between +5 ° C

and +3° C in the fourth zone ; and so on.

The material studied was divided according to its germinating capac-

ity into three groups. The first group includes germinating percentages
from o to 40 %, the second from 41 to 50 %, and the third those above

50 %. In the appended map, Fig.i, the third group is shown by a blaci

dot, the second by a cross-hatched circle, and the third by a white circle.

Hagem, whilst conducting similar investigation in Norway, observed the

effect of summer temperatures on the production of seeds capable ofgermi
nation for this purpose Jime -August temperatures must not be lower thar,
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+ 13

Fig. I. — Production of piue seeds

capable of germinating as regards the

isotherms of the period June-Augiist.

i

G<iteV

Mnhn<

Fig. 2 .
— Division of Sweden into

2 regions with germination capacity

respectively superior (hatched) and

inferior (white) to 50 %. The curves

represent the November isotherms.

'+10.50C. Similarly, the author examines the dominant effect of the June-

August temperatures in Sweden The isotherm +13° C for 1916 and the

isotherm +14° C for 1917 divided the country into two clear sections, one

¥ * '
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eastern, one western. In the eastern section the percentage of seeds capab
of germinating is above 60 %, while, in the western section, howevt
it is below 30 %. The conclusion is, then, that to obtain a crop of see(

with a germinating capacity over 50 %, the minimum average temperatu
during June-August must be +13° C. In Fig. 2, the horizont

hatchings indicate those parts of Sweden where' the average Jmie-Augu
temperature is over 13° C. These regions coincide (c/. Fig. i) with tho

regions where the germination is equal, or superior, to 50 %. Besid

their scientific interest, these restilts are of considerable practical val-

as regards the choice of seed for study in relation to the formation of nt

series, forit will be advisable, in, every case to examine the coastal regio:

(eastern sector). The author points out the need for meteorological o

servations in forests, especiall}^ during the period from June to Angus
Recent anatomical investigations appear to show that the delay

germination and the poor geiminating power are related to the develo

ment and formation of the embryo. Material was examined from t]

Garpenberg reserves (Dalecarlie), a southern zone with favourable climat

and from the Sika reserves (Norbotten), a north-west zone with mifavon

able climate. In seeds from the latter region, great variability w
noted in the length of the embryo, usually slightly developed (length

embrj^o in proportion to the total length of the endosperm = 19 to 89
°

with an average of 61.36 %.) On the contrary, in the former localit}^ whi(

was more favourable as regards climate, the embryo, while longer on tl

average, was also less variable (43-92 %, with an average of 76 %.)

Owing to its growth being slow and with little intensity, the embry
on account of its feeble vitality, is doomed to a slow intraseminal growl

which, only after a considerable period, enables it to react to external fa

tors and germinate by passing through the spermoderm.

538 - Experiments on the Lopping of Resinous Trees. — Note du Service special d

experiences et constatations scientLfiques fore=;tieres, in Bulletin de la Societe Centr.

forestiere de Bel^ique, Year XXVII, Vol. 3, pp. 131-140. Brussels, March 1920.

As a rule foresters are not in favour of lopping green branches in C|

niferous plantations, but, all the same, at times, a certain number of bra

ches have to be cut. This occurs m plantations established gradually,
that some trees are more advanced than others, or isolated trees,

avenues, or when a first clearing has to be made. In these cases, soi

say that they must be lopped up to the trunk, while others afiirm tl

a stump, which will fall on its own accord naturally, later, must be left. (

account of these divergent opinions, the Belgian Research Ser^dce

attempted to solve these two important questions experimentally.

Young spruce which formed a shelter belt to the Arboretum, at Gr<

nendael were lopped, every 15 days, starting on September 15, 1912, alwa

by the same workmann. Five trees were successively sawn off cl(

to the trtmk, the little knot of resin at the base of the branches being lej

the man sawed the branches of the next two trees at about 10 cm. frj

the trunk. A year after, the stump was sawn close to the trunk. ThJ
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rees were lopped with a bill-hook 93 an experiment. In this way, 10

tees lopped every fortrjght by the same man. As a flow of resin is consi-

dered to be a sign that a tree is weakening, observations, which were

DCgun on May 27, 1915, were nade on that basis.

The experiment showed that the best results were obtained by

.opping so as to leave a stump, which was sawn off a year after. It should,

aowever, be observed that the wounds were not completely callused and

;hat the time required to complete callus forma.tion is of prime importance
n forming an opinion as to the value of the method. Complete heahng-

)yer requires at least 3 or 4 years. Lopping flush with the trunk, using

I saw, also gave excellent results, and this method is apparently more ad-

visable because it costs less than the pre\ious method, and, in addition,

I saw is easy to handle, popping with as bill-hook is the least advisable

procedure, as it always caused a considerable flow of resin, in spite of the

ibility of the workman, and it is very difficult, requiring as it does a

smart and careful workman.
Coniferous trees should be lopped at the height of the summer heat,

for then there is the least flow of resin. But the results were not entirely

l:onelusive as regards this, and the observations should be continued

.mtil the wounds are completely healed and definite conclusions can then

)e drawn.

539
- The Para Chestnut, or Brazil Nut. — Bulletin commercial de la Section des Affaires

economiques el commcrciales du Ministere des Relations exterieures de la Republique des

F.iats-Unis du Bresil, No. 9, pp. 29-30. Rio de Janeiro, 1919.

I
The Para chestnut (Bertholetia exceha) is one of the finest trees of the

vast forests of the Amazon. It grows slowly and only produces fruit,

[at
12 years old, when the tree, whose rigid, cylindrical trunk is admirably

suited to constructional work, attains a height of 35 to 40 metres. M. J.

HubA, formerly Director of the Botanical Museum of Para, has furnished

the following information regarding this and other chestnuts of Para :

One of the great resources of the Amazon region is the immense chest-

nut forests, of which only a sm8.11 part has been exploited as yet.

The delicious Brazil nut or
"
Para nut,

"
of which some 50.000 hec-

^toHtres are exported annually to Euroffe and North America, is the seed

of the enormous Bertholetia exceha, which mostly grows in large groups in

ithe forests whick cover the plateaux on both banks of the Amazon and
i^its tributaries.

The large, husked, round fruits ripen during the rainy season (January

ijto March), and fall intact, covering the soil in hundreds, when they are

gathered, heaped up and opened with an axe.

The fresh nuts contain much milk, of which the natives make broths,
cakes and condiments. When dried, they become oily. Bach husk

ojcontains from 15 to 20 Brazil nuts. The husks make exellent fuel and
can be used for decorations in cabinet work.

Another fairly important products of this tree is the tow that is ex-

iijtracted from the bark.
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Chestnut forests occtir in large numbers in the Tocantins region, iv.

the Curua and Para valleys, in all the regions watered by the river Trombetas
and its tributaries the Cumina, Cuninamirim, Brepecu, and especially on

Airamba, in the plain as well as in the extensive plateaux.
The nut, for which there is an ever-increasing demand, as the consump-

tion is spreading everywhere, is a product of which Para possesses very
vast areas, as yet iminhabited, but already traversed by several explorers.

Immense regions covered with forests of chestnut trees and rubber

are being continually discovered.

The nut takes second place among the exports from the Amazon.
Since the war, the expoits have decreased, thus interrupting the progressive
increase that had pieviously been shown. The exports of Brasil nuts

from 1913 to 1918, inclusive, were as follows*":

Year
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tened, without twisted fibre, free from apparent defects, and quite

healthy.
Choice of a sample : The sample will consist of a block i metre long,

cut at from 6 to 10 metres above the ground, and from a part that is not

flattened, knotted, or defective.

Marking the sample : On each transverse section , a progressive number,
the name of the forest and the number of the Conservation will be marked

idelibly (burnt in or painted).
Index card : For each sample a card will be filled up giving the two

details above, the name of the tree, and the geological nature of the soil,

the method of treatment and any commercial uses of the wood (timber,

joinery, etc.).

IvIVE STOCK AND BREEDING

541
- Goring as a Defect of Cattle. — Biancht, G. (R. Scuola Superiore di Veterinaria, hygienK

Torino), in II CoUivatore, Year 66, No. 9, pp. 243-245. Casale Monferrato, March 30, 1920.

Goring in cattle is a vice and can be a subject of legal action, though
in this case the defeet must really belong to the character, i.e., to a serious

defect of the central nervous sy,stem, and then nothing can be done but
to send the animal to be slaughtered. But the author has concluded from
his wide experience that this defect is transitory and limited. Without
there being a defect in the character, cattle may gore : (i) On account of

their youth and because they are not yet broken in ; (2) because the animal
has been moved to another shippon (a change in environment has a temporary
influence on the character of an animal belonging to any species) ; (3) be-

cause of a sudden change of the cow-man ; (4) owing to ill-treatment,, even
of a passing nature, to disease, or to the administration of a therapeutic
or prophylactic diet. Goring is particularly caused by : otitis ; by the

presence of foreign matter, pg.rasites, etc., in the auditory canal, on the ala,

etc.; by subcutaneous injections in the sides of the neck, etc. To ascer-

tain a temporary or permanent liability to goring, the animal must be

watched on several occasions, and the different parts of the head and its

organs must be examined.

542 -
Piroplasmosis of Cattle in France. — panisset, l., (Professeur, a I'Ecoie vete-

rinaire de I<yon), in La Vie agricole et rurale, Year IX, No. 46, p. 366. Paris, Nov.

15, 1919.

Ivittle is known as to the geographical distribution of piroplasmosis
in France and, as yet, the disease is not of great economic importance.
It has been reported mainly from Normandy and from the Maubeuge
district. A remedy recommended by the author is the intravenous injec-
tion of trypanoblue, which has given excellent results in France ; as pre-
vention, the destruction of the ticks by arsenical dips is advised. As there
are only a few centres of the disease in France, curative treatment is all

that is needed at present.
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543
- Prophylaxis against Bacterial Anthrax by Means of Vaccination, in Morcceo,— MoNOD, T. H. and Velu, H., in the Bulletin de la Society de Pathologic exotique,

Vol. XIII, No. I, pp. 14-16. Paris, January 14, 1920.

Chauveau's work has shown that Algerian sheep are resistant to

bacterial anthiax of French origin. As Moroccan sheep belong to the same
breeds as those of Algiers, it was logical to presume that they too were na-

turally resistant to the disease originating in France ard, a fortiori, to

the second
"
pastorian

"
vaccine. For this reason, vaccination could

be carried out by injecting the second
"
pastorian

"
vaccine, and an expe-

riment carried out in 191 9 on these lines was completely successful. The
same method gave equally satisfactory results when appHedtothe native

swine and cattle in Marocco.

Immimity obtained in Morocco with pastorian vaccines does not

always last a 3^ear, but only 8 or 10 months, possibly less. The duration

of immunity should, therefore, be prolonged and maintained either bj

renewing vaccination at least twice a year, by gi\'ing a second injection oj

the second vaccine in double the dose, or by the subsequent injection ol

a very slightly attenuated culture.

544 - The Control of External Parasites of Poultry (i).
— La Vie amcoie a ruraie

Vol. XV, No. 47, p. 383, figs. 2. Paris, Nov. 22, 1919.

The destruction of ticks on poultry is, if not difl&cult, at least a length}

process. They have to be dealt with one by one, either by pulling then

away, which always caused a nasty little wound, by touching them witl

a brush soaked in paraffin, or by cutting them in two near to the head as

po.ssible, using curved scissors.

Of the many methods used to free poultry from harmful vermin, onlj

two are both efficacious and capable of being used by anyone. Thes(

methods consist in soaking the feathers with paraffin and using a batl

of potassium pentasulphide.
All the so-called insecticidal powders are only effective when freshly

prepared, which is rarely the, case. They are also defective in that the 3

do not adhere either to feathers or skin, so that the birds get rid of the n

almost at once. A certain adherence can, however, be obtained if th(

plumage is wetted with soapy water before applying the powder.

Painting the inner face of the feathers with a small brush soakec

with paraffin gives excellent results. Care should be taken not to touci

the skin with the paraffin, as it causes a slight irritation.

In more serious cases, in which the poultry are covered with mites, lia

and ticks, a more radical treatment is required, which is quite harmless

Potassium pentasulphide is dissolved in boiling water at the rate of 30 gm
per litre of water. When the solution has cooled to 30

^
C, the bird is entireb

immersed, except the head, for i minute. The solution should not toucl

the eyes ; therefore, the head feathers should be wetted with the finge;

or a brush. Afterwards, the feathers are drained by pressing them lightly

(i) See R., Sept. 1917, No. 830 and R., April, 1919, No. 495. (Ed.)
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then the bird is placed on thick litter sheltered from cold, draughts, and

sunshine.

Parasites sometimes cause eye troubles, and in this case the eyes

are treated with 3 % copper sulphate solution, or by washing the eyes

with tepid boricated water, and drops twice a day of silver nitrate solu-

tion made up of 0.25 gm., silver nitrate to 100 gm. of distilled watei.

545
- Maintenance and Reproduction with a Diet of Grains and Grain Products. —
Hart, E. B. and Steenbock, H.,in The Journal of Biological Chemistry, Vol. XXXIX,
No. 2, pp. 209-233, 13 charts. Baltimore, MD. Sept., 1919-

Rats and pigs were used in maintenance experiments on adult animals

fed solely with cereal grains (wheat, maize, barley) or their products. For

experiments on reproduction, swine were used which had grown up on

any normal i;ation and which were subsequently fed with : (i) Maize alone,

barley alone, or oats alone ; (2) a mixture of maize and oats ; (3) maize

gluten feed ; (4) maize + oats + middlings + oil meal ; (5) barley + 2.5

% of wheat gluten ; (6) oats + oil meal. All the rations were given with

drinking water, and all save the fourth were given with a little common
salt at the rate of i per cent.

The results, given in charts show that adult animals can be main-

tained with grains and their products, plus water and salt, for a considerable

time, but complete nutrition with these rations is impossible and after a

time a decline inevitably sets in.

When such rations are given to sows, they cause the young to die at a

rate that increases with the time. The first littermay be fairly successful,

but in succeeding litters more and more young are still-born. This

bad nutrition is primarily due to inadequate supplies of mineral matter and

ultimately to the lack of coarse food and to an inadequate mixture of vi-

tamines. In fact, pigs were successfully reared on a ration consisting

of oil meal gluten feed and a suitable mixture of salts. With grains such

as oats and barley, the lack of fat-soluble vitamines may be of greater im-

portance than in the case of yellow maize meal.

The birth of dead pigs owing to inadequate nutrition has been pre-

viously reported by the authors (Hart, B. B., McCoi.i,um, K. V.,

STEENBOCK, H. and Humphrey, G. C, Research Bulletin 17, Wisconsin

Experiment Station 1911 .; Journal of Agricultural Research, Vol. X,

p. 175, 1917 ; Bull. i8y Wisconsin Experiment Station, 1918) for herbivorous

animals. A ration of grain, poor roughage, such as cereal straw caused

either abortion or the birth of calves before their time or dead. This

was mainly due to the lack of mineral matter, especially calcium, since it

could be eliminated as with sows, by the addition of calcium salts and
common salt.

The function of calcium as a constituent of bone and milk is well

known, but, in addition, as Ceowes has shown {Journal of Physiological

Chemistry, Vol. XX, p. 407, 1916), the constitution of the protoplasm
of the intestinal cell-walls is modified by the equilibrium between the salts

of sodium and calcium. A diet with insufficient calcium would lead to con-
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ditions of^the intestinal wall that are specially favourable to the conti-

nuous absorption of products of intestinal origin, amongst which there may
be bacterial toxins or amines. This finally leads to physiological disturban-

ces, to an abnormal stimulation of the central nervous system, which
causes the limbs to tremble and to vasoconstriction and to interference

with the normal oxidative processes in the tissues, thus leading to

intoxication and asphyxiation.

FEEDS 546 - The Use of Woody Matter as Cattle Food. — Scurti, f. and Drogoul, g., in he

AND FEEDING Staziom sperimentaU ci'Tarie italiane, Vo\. 1,11, Varts 10-12 , ^ip. 490-496. Modena, 1919.

vScuRTi and Morbeli,! have previously shown (i) that the woody
matter in maize stalks separates when submitted to acid hydrolysis
under pressure, forming cellulose and sugars, thus changing an almost

entirely indigestible fibre into a group of compoimds that are valua-

ble as cattle food. The authors have continued this work^nd, in this

article, they have examined wheat straw to set if it can be changed into

similar compomids, and if so, to what extent.

Finely ground straw has the following percentage composition :

Fats (ether extract), 2.53 ; crude protein (N X 6.25), 3.64 ; fibre, 33.76 ;

ash, 4.90 ; nitrogen -free extract, 55.17 ; pentosans, 27.30. The straw
was heated, to 130° C for 2 hours with: (i) Catistic soda in the proportions
I part straw, 10 of water, and 0.0125 too.io parts of caustic soda ; (2) 25 %
sulphuric acid solution in the proportion i of vStraw, 10 of water, 0. 0125 to

0.25 parts of sulphuric acid ; (3) hydrochloric acid in the proportions i

of straw, 10 of water, 0.020 to 0.125 parts of hydrochloric acid gas ;

(4) 25 % nitric acid solution in the proportions i of straw, 10 of water, 0.025
to 0.15 parts of gaseous nitric acid.

Treatment with caustic soda only partly separates the ligixified cell-

ulose, and the final product still contains considerable quantities of pento-
sans and traces of sugars. Treatment with sulphuric acid liberates up to,

66.16 % of cellulose and up to 32.59 % of sugars. Hydrochloric acidj
is still more active than sulphuric acid, and frees up to 71,30 % of the

cell-]

ulose and up to 33.02 % of the sugars. Nitric acid yields up to 66.34 %
of cellulose and 34.79 % of sugars, and is, as regards the sugar, the most

powerful reagent of all.

As cellulose, when isolated from encrusting material and hemicellu-

loses, does not differ from starch as regards assisailability, wheat straw

is an excellent raw material for the preparation of cakes of cellulose paste
and sugars.

547
- The Utilisation of Hevea Seeds as Cattle Food (2).

— Freire, d. (Brazilian Consul

General, I4verpool), in Bulhtin comuwrcial dc la Section des Affaires econoniiqucs du AH
nistere des Relations exterieures de la Republique des Etats-Unis du Bresil, Ko. 8, p. 48
Rio de Janeiro, 191 9.

The shortage of cattle food now being felt in Kngland has led to th(

examination of other possible foods and, in this respect, experiments havf

(i) Summarised in R., July-Sept., 1919, No. 936. (Ed.) — (2) As regards the utilisaj

tion of rubber seeds for the prodviction of oil and as a cattle food, see R., Dec. 191 3, Not

1362 ; R., March 1914, No. 240 ; R., Sept., 1918, No. 987 ; R., July-Sept., 1919, No. 993. {Ed.i
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shown the superiority of rubber-seed cake. So far, however, no commercial

use has been made of the enormous quantities of seeds from the plantations

in Malacca, Ceylon, Java, Sumatra, Southern Indies, and Brazil.

Two experiments, were made ; in one the cake was given soaked in

water to cattle, and in the other, dry. With the exception of 3 animals

which showed aversion to the food, the other animals took it greedily.

As the cake is naturally dry, on soaking it absorbs its own weight of

water and is then more easily ingested by the animal. After being fed

for 3 dc ys exclusively on rubber-seed cake, the cattle thus tested showed

no signs of disturbance and no effect whatever was observed on the milk.

If Para rubber-seed cake were put on the market in quantity, its rivals

made of linseed, husks and residues of kernels, would disappear from the

market as they could not face the competition. In fact, rubber-seed cake

is practically identical to linseed cake, while Euphcrbiaceous seeds such

as those of rubber are easier to obtain and manipulate.

Experiments with sheep, however, did not yield the good results

obtained with cattle.

It can thus be said that rubber-seed cake constitutes an excellent

food for fattening cattle.

It, is hoped iii England that the planters in the Far East will co-ope-

late with manufactures in order to organise the production of this cake

If this were done, the British colonies would greatly benefit, as a commercial

use would have been found for a product previously considered as totally

urutilisable, and the same thing would happen in the Amazon valley,

which could export large quantities of rubber seed.

548
- Toxicity of Cacao Shells to Horses.— Fonzes Diacon (Director of the I,aboratory

of the 1 6th. Commaud), in Annales des Falsifications et des Fraudes, Year XIII,

Nos. 135-136, pp. 34-35. Paris, January-February, 1920.

Following on the observations of MM. Marchandier and GoujONon the

toxicity of cacao shells and on the poisoning of horses observed by them (i),

the author brings forward confirmatory evidence based on personal obser-

vations dating back to the erd of 1918. In fact in October, 191 8, at

the Engineer's Barracks at Montpellier, horses showed violent exci-

tation following on a daily injection of a mash made of cacao shells, requi-

sitioned from a local chocolate maker (2), and some animals died.

(i) See R., Feb., 1920, No. 217. [Ed.)

(2)
" Cacao shells are the residue from chocolate making. Zipperer foimd that the shells

constitute 12-18 °/> of the raw beans, or an average of 15 %. As the addition of the shells to

chocolate or cocao is considered to be adulteration, even in the case of cheap grades, the

shells cannot be used in this way. So far they have been sold under the name of
" cocoa

tea", and an attempt has been made to improve their taste by "icing" them. These

candied shells are much in favour in eastern Gcmiany ; they have been used also as phar-
maceutical specialities and 5 % of cocoa butter can be extracted from them, as well as

theobromine. They have been made into cattle cake, selling, according to Zipperer, at 7,5°

to 9 fr. a quintal, and of a feeding value between that of good hay and wheat bran
"

(Chevalier A., Les Vegetaux utiles de VAfriquc tropicale fratiQaise
— Le cacaoyer dans VOuest

Africain. Published by Challamel, 17, Rue Jacob, Paris, p. 20). According to the experi-

nients now in question, cacao shells are dangerous to horses, and it would be of interest to

ascertain their effect on other domestic animals. {Ed.).
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The author, called in by the veterinary surgeon at the barracks, sus-

pected the cacao shells, and stopped them being fed. In fact, a mash of

cacao shells contains about 700 gm. of shells with 0.7 % of theobromine
so that each day some 5 gm. of the alkaloid were being ingested, and horses

were very sensitive to it.

549
- A Possible Market for Normandy Livestock in the Export of Breeding Animals.— I,iGNifeRES, J. (Communicated by M. P. Dechambre, ranarks by M. Viger), in the Comp-
tes rendus des siances de VAcademie d'Agriculture de France, Vol. VI, No. 2, pp. 42-48.

Paris, January 14, 1920.

M. Dechambre commtmicates the text of a lecture delivered before

the
"
Societe centrale d'Agriculture de la Seine Inferieure ,, (France)

by Prof. J. IvIGNie;r,ES, of Buenos-Ayres, on the introduction of French

livestock, particularly that from Normandy, into South America, and
outlines the programme to be followed for developing the export ot

Norman breeding animals to South America.

As regards both meat and milk production, there are good reasons

why French hvestock should find a market in South America As regaids

meat, if the South American breeders wish to sell cold-storage meat to

French clients, they should cater for their taste, so that meat from French

breeds would be quite satisfactory. This would ensure success, for the

interests of both parties would be safeguarded ; the foreign breeders

would profit from the sale of meat in France and the French breeders

would profit from the sale of breeding animals.

In his lecture, M. IvIGNij^res dealt more pa-rticularly with Norman
cattle as milking animals.

In the Argentine, the dairy industry has developed greatly and is

expanding more every year. It would thus appear that the Norman
breed is pre-eminently suited to help the Argentine dairy industry to dei

velop still more. But if sufiicient exportation to South America is to bd

maintaijied, certain rules will have to be strictly observed.

Breeding in Argentina has attained such a degree of development tha

only the best is required, and French breeders should, therefore, take car<

not to send any mediocre animals that would reflect on the quality of thei

livestock as a whole. The pedigree of the animals is of prime importance
A well-kept herd book, in which names are admitted only after the closes

investigation ,
is a basis for asking high prices and for gaining the confidenc

of the foreign buyer. This point is very important, and is a complementar

argument to those already enunciated for the proper and extensive orga

nisation of French herd books. To perpetuate and increase the valu

of the Norman breed as regards milk and butter production, the contrc

associations which carry out scientific selection of the animals should t

extended. f

Success in exporting also depends on another important point, i. e

the commercial organisation, and it is indispensable that the breeders shou

form syndicates to direct and control exportation.
But a consideration .still remains which, if not perfectly satisfie
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suffices in itself to cancel all other efforts, and that is the sanitary question .

M. LiGNiERES states that this was the chief cause that lost the Argentine
market to Norman cattle and this shows its importance.

In any case, exportation to South America could be estabhshment
on a wide basis a.nd be of great service to French breeders. The objection
that French breeders cannot export, so as not to hold back the progress
of the reconstitution of French livestock, is a grave error. Trade is the

best index of production and exportation can be said to be sign of the

quahty of a product.
The broad lines of the proposed programme include the more extensive

use for herd books, control of the yield, the adaptation of the product to

the needs of the importing country, the foundation of syndicates and com-
mercial organisations, and the adoption of sanitary measures that will give
the necessary guarantees.

At the conclusion of the communication, M. ViGER pointed on the

success attained a few years ago at an international exhibition of agricul-
ture in the Argentine by a fine lot of animals belonging to the Charolais

breed, sent by General de i,A GuiCHE, a well-known rearer of that breed in

France. All the animals were bought and were much appreciated.

550
- Stock-breeding in Calabria. — Bartolucci, a.., in L' Italia agnco}a, Year I, No 12,

pp. 364-370, 3 fig. Piacenza, December 15, 191 9.

At the time of the census on April 6 and 7, 1918, there were in Ca-

labria 10 469 horses, 79 164 asses, 7 958 mules and hinnies, 139 865 cattle,

69 buffaloes, 138 587 pigs, 692 047 sheep, and 441 852 goats.

Compared with the 1908 census there was an increase in the sheep
-of 46719 head, in the goats of 80838 head, a smaller increase in the asses

of 10 892 and in the pigs of 6629 head. On the contrary, the other species

showed a decrease, especially in the cattle {5 453 head less). The decrease

of cattle and increase of sheep an d goats furnish a sign of agricultural dechne,
but this is partly due to temporary factory factors brought about by the

war.

Calabrian cattle are derived from the Podolian stock and, when not

selected, show the defects of that breed, viz., great development of the

fore -quarters, poor development of the hind quarters, drooping rump,
slight thighs. As compensation, however, they are of good appearance
and have good hoofs; theyaie hardy, vigorous and make good use of their

food. In the cereal zone, they are reared on pasture, which is changed

every now and then ; on wooded estates in the hill and citrus zones, they
are reared imder cover, though this is usually scanty. ,

-; In the bergamot-orange plantations in the province of Reggio, one

or two oxens are reared under cover and during autumn and winter they
are fed on the pulp left as a by-product on the extraction of lemons and

bergamots. They are often used to drive the numerous machines for

lifting water.

Around Paola, excellent beef calves are reared and these, like those

of the province of Reggio, are usually crosses between the Simmenthal
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and Reggiaiio breeds. With systematic selection, excellent triple-pur-

pose cattle could be reared, as some cows are heavy nulkers, while the oxen
are good workers and yield good moat. The average milk production is 12

hectolitres of milk per head per year, and 100 cows produce 60 to 70 calves

each year. Crossing with the Gentile Romagnola breed is done only in

those places where there is sufficient shelter and food to meet the greater

requirements of the crosses obtained. Cattle rearing could be much de-

veloped, rather than improved.
The Calabrian breeds of sheep originated from the Merino and it is

stated that the
"
niileto-tarentino

"
sheep is the original stock of the Spa-

nish merino. There are two breeds of Calabrian sheep, the native and the

"gentile,
"

of which the former is small, hardy, with a bristling, black

and white fleece, a poor milker and a scanty wool producer, whereas the

latter derived from the first breed by repeated Merino crosses, is larger

and yields finer and more abundant wool.

There are two breeds of goats : native ("nostrana ") and Maltese.

The former are small, poor milkers, very quiet, and the latter have no

horns, have a finer fleece and are better milkers. The he-goats live with the

she-goats in the proportion of % to ^jo of the latter. Sheep and goat

rearing, is entirely nomadic; it is of great importance in olive plantations.
The pigs, of Celtic origin , constitute two variety's, the

"
macchiaiuola

(spotted), the more hardy of the two, and which feeds in oak or chestnut

woods and in fields where there are plenty of fresh, fleshy roots, and the
"
casalinga

"
(domestic), reared on farms and in villages. Crosses with

Yorkshire pigs are common in the provinces of Cosenza, Catanzaro and

Rcggio Calabria.

Horse rearing is falling oft" more in quality than in point of numbers.

Formerly, Calabrian horses were famous as products of Arab and Andalu-

sian horses, but now they represent a great mixture of breeds. In Cala-

bria, the chief direction which horse breeding should take is the produc-
tion of sadde horses of the oriental type.

The importance of mule and ass breeding in Calabria is due to the great

lack of carriage roads. The mules are excellent for military purposes.
The chief product yielded by the cattle and sheep is milk. The cheese

industry turns out, even using old methods, famous products such as the

following: Marchesato (Cotrone) cheese;
"
caciocavallo

"
cheese' (i),

with fermented curd, which is worked in hot water ;

"
butirro

"
cheese (2)

(made either with pure sheeps' milk, goats' milk, or a mixture of the two),
with slightly cooked curd ; and "ricotta

"
(3).

In the littoral zone of large estates and on the plateaux, the large

(i)
" Caciocavallo

"
is a cheese with ropy curd, shaped like a calabash, which are tied

in pairs, which are slung "a cavallo" (whence the name) or straddling over a rod to mature.

— Cf. Prof. C. BESANA,art. Cascificio, in Nuova Encyclopedia Agraria, Turin, 1908. (Ed.)

{2) The " butirro
"
(= butter) cheese is a shell of cheese filled with butter. {Ed.)

(3)
" Ricotta

"
is made by coagulating the albumen in the whey or " serai ", then ap-

plying slight pressure. {Ed.}
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livestock establishments have the following numbers of stock : Sheep,
800-1000 head (up to 2000-3000 head in the Cotronese) ; cattle, 120-150
head ; pigs 40-50 sows with 10 boars. The mechum-size farms, which are

the commonest, have 30-50 cattle, 200-300 sheep, and 15-20 pigs. The
small farms have from ^ to % the number of stock of the medium-size

farms, and some have herds of 15-30 goats each for the supply of town
milk. Most of the large and medium-sized farms are managed, from the

economic point of view, by larger owners or industrialists from the Ionian

littoral, with a permanent staff. The small farms are run either on the

renting system or the tenant system.
The livestock, reared on the system of changing pasture, spends

the winter on the coastal plains and the winter in the Sila on an area of

100.000 hectares, at an altitude ©f 1900 metres. Formerly, tha.t zone was

entirely wooded, but now, especially in the central part, it has mostly
been cleared for growing cereals (usually rye), alternating with meadows and

potatoes ; flax is also grown there. In the summer, over 20000 cattle

are pastured there (only the draught oxen are left on the
"
marine

"
or

shore pastures), as well as 100 000 sheep, about 5000 horses and a large
number of pigs.

551
- Stock Rearing in French West Africa (i).

— i. Report by M. g. Moussu on a pa-

per by M. J. Derre,
" entitled" I^a production des animaux donaestiques en Cote d'lvoire ",

in Comptes rendiis des Seances dc. VAcademic d'Agriculture de France, Vol. VI, No. 8,

pp. 220-222. Paris, February 22, 1910.
— Report by M. DeChambre, on two papers by

M. AlsiGe on the "Situation de I'elevage et disponibilites en viaude de I'Afrique Occidentalc

frangaise
" and "

I^a peste bovine dans I'Afrique Occidental Ftangaise, 1915-1918",

Ibid., pp. 222-224.

As regards livestock, the Ivory Coast colony can be divided into

three zones :*

(i) A lower, woodland zone, stretching fromthe 5th to the 7th degree
of north latitude, where there are only small herds which have the valuable

quality of resistance to the attacks of G/ossr/mspp., the carriers of parasitic
blood diseases (trypanosomiases). There are only 5000 caitle, 18000 goats,
about 14000 sheep, on an area of 120 000 sq. km., according to the 1918
census. The cattle are of the lagoons breed, and the sheep of the Fouta-

Dja,llon breed.

(2) A central or savannah zone, occupied by the Baoule race. It

appears that this zone was once prosperous and covered by abundant flocks

which, unfortimately, have been decimated by the serious diseases that

have affected African livestock for so long. The cattle have a weight
of about 200 kg., with an average yield of 50 %, and are always in good
condition, because the pastures never dry up und water is never lacking.

(3) A northern or Sudanese zone, which comprises the best breeds

of the Ivory Coast, but which is more exposed than the others to the diffu-

(i) \s regards livestock in French West Africa, set R., July, 1914, Nos. 449 and 652 ;

i?., Feb. igig, No. 146; R, March, 1919, No. 273, For Sudanese wool-bearing sheep and

their wool see R., March 1919, No. 376, and R., May, 1919, No. 624, (Ed.)
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t
sion of epidemic diseases from, the Sudan. There are 30 000-35 000 head ;

the sheep and goats, which are very numerous, are derived from the Fouta-

Djallon breed.

Hoises are rare and very subject to trypanosomiases.
Two great diseases decimate the bigger livestock, i.e., pleuropneumonia

and cattle plague. M. MoussU describes the history of these diseases

and shows the extent of the damage they have done. He thinks that

great impetus would be given to stock rearing if protective measures and
a good sanitary service were put into action against the two above-men-
tioned diseases and against the various trypanosomiases. Detailed in-

formation is given regarding the situation in each district and on the me-
thods for obtaining a general improvement by the selection of breeding
animals and the foundation of farm Schools, particularly required to

teach the diets suitable for each period of the year. Food resources are not

wanting, as products such as rice, maize, manioc, yams, etc. — all products
that can be made use of in one form or another — are available. Any
expenditure thus incurred would not only be easily recovered, but would

represent a source of wealth for the future.

II. — During the terrible epidemic of cattle plague that affected

French West Africa from 1915 to 1918, M. Ai,dig:6 obtained valuable

information as to the progress of the disease and suitable sanitary
measures for its control. The disease first started in the Niger and upper

Niger regions, then spead to Upper Dahomey, Upper Senegal, and Niger,
and then to the coastal colonies, Senegal, Mauritania, French Guinea,

Ivory Coast, Dahomey, and Togo. It was carried from 1915 to igi8

usually on the caravan routes, by trading cattle going a long distance.

The death rate was influenced by various factors (breeds, regions), but it

was always high with young animals fed by the mother, and these mostly
died. The mortality varied from 10 to 60 % of the adidts, according to

the breeds and regions ;
the humpless small n'dama breed suffered most,

while the Moorish zebu was the most resistant.

Sanitary action was supplemented by the use of serum, although great
difficulties were met with in preparing large quantities owing to the lack

of the necessary materials and trained men. All the same, the results

obtained are in favour of active measures against cattle plague. Methods
of defence consist in isolation and the creation of immune zones by the

use of bile, immunising blood or serum.

The gravity of the epidemic that raged from 1915 to 1918 has shown
that French West Africa, should protect itself as completely as possible

against all contagious diseases, which, in fact. While severely affecting the

number of colonial livestock, considerably reduce the number available

for the home country. An epizooty such as that which has just deprived
French West Africa of at least 2 million head of cattle should never be seen

again. In addition, account should be taken of an important factor

which is the very considerable diminution of the young animals which

leads to decreased stock-rearing and to the prolongation over several

years of the period during which a small number of cattle is available.
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In Spite of the losses during 1915 to 1918, cattle rearing remains of

prime importance to French West Africa. The reorganisation of the
- Service of Animal Husbandry and Epizootics will give certain assurance

for the security of stock rearing and marketing. The growing production
leaves 500 000 animals suitable for killing each year, and as the local con-

sumption is not more than 250 000 head, an equal number will be avail-

able for exportation.

552
- The Lippizza Breed of Horses from Istria. — Giomaie d'ippoiogia, Year xxxii, horses

No. 6, p. 2; No. 16, p. 3. Pisa, March 31, August 21, 1919.

The famous breed of Lippizza horses belonged to the former Aus-

trian crown. It derives its name from the estate on which it was bred,

and which is situated 13 km. to the NW of Trieste, on the Carso plateau,
at an average elevation of some 400 metres. The land is hilly, of purely
carsic nature ; one part is under pasture, and the rest grows various trees,

\The climate is generally mild, the winter temperature varying between
8 to 22° C, while that of summer is never above 380 C in the shade and
is always tempered by the sea breeze. In winter, the icy and violent

"bora
"
wind often blows, but it causes no serious harm to the animals,

which suffer more from the humid sirocco.

The I/ippizza breed was foimded in 1480 by Duke Charles of Styria,
who imported 27 mares and 6 fine stallions from Spain. Later, some Italian

mares of the
"
Marinette

"
breed, a breed of the Polesina which ha,s now

vanished, were imported. The modern Lippizza horse is the product
of these two breeds, although the blood has been renewed several times

by the introduction of Andalusian and oriental pure-breds. The last

few years, two distinct families were reared at Lippizza, the old Italo-

Spauish Lippizza breed and the Siglavi family, obtained by crossing

pure -bred Lippizza mares with pure -bred Arabs. The blood was renew-

ed again recently by the introduction of mares of oriental origin. In

1918, the stud consisted of some 80 mares and 5 stallions.

Tha Lippizza horses are from 1.37 to 1.65 metres high ;
the expressive

head has a slightly flattened nasal line, recalling its Spanish ancestry ;

the neck is well set on the shoulders and the mane is long and thick. The

shoulder, often too heavy, is a little defective as regards its setting and length;
the chest is wide and deep and the withers are rather low; the back is

straight, and the well-sprimg back is wide and strong ; the cruppers are

rounded and muscular ; the tail, well attached and provided with

hair, is carried elegantly ; the limbs are well set a good shape and

movement, and the tendons are well marked and cleans The strong,
wide hocks are free from defects and the hoofs are excellent and well

shaped.
The coat is generally grey. The animals are agile, strong very intel-

ligent and of slow maturity (they are only full grown at 7 years), but of

extra^ordinary longevity and resistance to fatigue up to a great age.
Defects of the bones are almost unknown in these horses.

At Lippizza, the breeding season begins towards the middle of De-
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ceniber and lasts to the end of April, so that the foals arrive in autumn,
when the pasture is richest.

After weaning and after becoming accustomed to the halter, the foals

bom at Ivippizza were taken to the rearing depot at Prestanegg, near

Postumia, where a total of io8 to i8o foals were reared. After the first

few weeks of life, the foals were given oats, at first in small quantities, then
in amounts increasing according to the growth. Weaned foals were

given oats even before they were put out to pasture. ,

At one year of age,
all animals of the Ivippizza breed were branded under the left cheek with
the letter L. Entires chosen for stud work were sent to Ivippizza after

3 years at Prestanegg and were broken in, and at 4 years old they were sent

to the Riding School of the Viennese Court to have their temper and

strength tried. If these proved satisfactory, they were sent back to Ivippizza
to act as stallions, but if unsatisfactory, they were gelded and sent to

Kadrub to be broken in and trained. Three -year old fillies suitable for use as

brood mares were sent back to lyippizza, and, after a trial of their intrin-

nsic qualities lasting a year, it was decided whether they were to be moimted
or not. The rejected fillies, were then sent back to Prestanegg and, like

the geldings of the same age, broken in at Kadrub.
When war broke out between Italy and Austria in 1915, all the lyippizza

stud was taken to Vienna and later on almost wholly sold to private persons.
In 1919, the Italian Government obtained over loo Ivippizza mares, stal-

lions and colts, which will be used to reconstitute the ancient breed.

553 - Improvement of Horse Rearing in Libia. — Manetti, c, in VAgricoUura, coio-

niale, Year XlV, Nos 2-3, pp. 00-115. Florence, P'eb. -March, 1920.

True horse breeding does not exist in Libia, as the few rare groups,
of horses found there belong to rich families from the coastal towns,
or to some Arab chiefs from the interior, especially the Orfella tribe. Ca-

mels are exclusively used for transport on the caravan routes, the ass is

used for total work, and the horse, especially in the furthermost oases,

is entirely missing However, the country should be particularly

suited to the production of horses, for the best Arab horses are produced in

the poorest and most arid coimtries, and there was a time when horse

rearing was of great importance in Libia. The lack of fodder is not irre-

mediable, because the pastures which have been ruined by continuous neglect
and excessive pasturing by sheep and goats can be improved, and even

water for drmkmg places can often be obtained from the subsoil. The great

relapse in horse rearing in Libia is due particularly to social and economic

reasons, such is the prohibition by Turkey of the export of horses, so as

to obtain supplies more easily.

The Libian horse is of the oriental breed, it is of medium size (a little

below 1.50 metres high), with a weight varying between 300-400 kg. ; wither

high, back short, cruppers very hollow, chest narrow, limbs and hoofs

strong. Balance is nearly always defective, owing to bad method of

rearing, the colts being shod and put to work too soon ; they are made to

walk always at a trot, which gives them their bad shape, especially their
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hollow cruppers ; an unsuitable system of turning them out to grass is

used, etc. The predominating colour of the coat is light grey. lyike the

other Berber horses, the lyibian horse luns and jumps well, and resists

fatigue and privations ; it is particularly suited to militaiy purposes.
In order to improve the existing stock of horses, it will first be neces-

sary to select the local horses ; afterwards, it will be fea.sible to introduce

improving blood in the shape of Berber horses from the adjoining countries,

especially fiom southern Tunis. With present conditions, it is not

yet the moment to make use of Arab or Sardinian -Arab stallions and

still less of stallions belonging to improved and exacting European breeds.

The author thinks that two distinct Institutes should be established

in Tripolitania and Cyrenaica ; one experimental, for investigating pro-
blems of rearing, acclimatisation, etc., and one executive, for propaganda
wcrk, and winch would have special care of stallions for remount purposes,
while taking charge of the practical improvement of the horses of the region

by conciliating the needs and wishes of the breeders with national interest.

The second Institute would also deal with the organisation of fairs, markets,

syndicates of breeders mutual assurance societies against the loss of stock,

hygiene, and sanitary administration. It would also control the breeding
of mares belonging to colonial troops in its area.

Horse rearing should be specially directed towards the production of

the war horse.

554
- The Duration of Gestation in Mares of the Lippizza Breed. — Staffe, a., in MU-
teilun^en (ley landivirlscha/tlichcn LehrPanzeln dcr Hochschule fur Dodenkuliur in Wien,
Vol. Ill, Pt. 3, pp. 547-594, 2 diagrams, bibliography of 33 titles. Vienna, Decem-
ber 20, 1918.

It cannot be denied that the duration of gestation has a certain

significance from the standpoint of selection, seeing, that, as a rule,

colts that have been procreated in a shorter time become better horses

when they grow up.
The duration varies according to the breed, for early maturity breeds

(western) have a shorter gestation period than breeds that mature laier

(eastern) Embryonic and postembryonic development thus have an ana-

logous duration. The size of the breed, however, does not appear to be

related to the- duration of gestation.
Gestation is practically always longer for the birth of colts than for

fiUies, because the fem^nle embryo has a more active temperament, so

that parturition begins earlier, especially because the female embryo
grows more rapidl3^ Similarly, the postembryonic development of the

female ends earlier.

In the same breed (kladrub Spa.nish compa.red with Lippizza mares,
the duration of the foetal life of white colts and fillies is from 0.2 to 3.0

days shorter than that of brown or jet-black colts. The greater richness

in dark pigment and the greater length of gestation represent original

qualities, so that it is natural tha.t the two characters should occur together.
The author has used the I^ippi^za stud book to work out the following

periods of gestation :
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Breed
I/3cality

where reared

Period

to which

the data

relate

Average length of gestation
days

For
the birth
of males

For
the birth

of females

I^ippizza .

Kladrub Spanish

Kladrub Spanish .

Haflinger ....
HuztUen
Mountain Bosnian

Shetland Pony . .

\ white . .

/ jet-black.

lyippizza

Radantz

Kladrub

Hochwald
Brioni

Rdlllantz

Gorazde
Berlin

1828-1842
I 860-1 870
1906-1916
1906-1916
1877-1906
I 8 77-1906
I 894-1 903
1911-1916
1905-1916
1906-1913
1913-1916

337-IO

338.30

342.55
338.00

346.32

346.76

338-18

324.18

324.00

335.14

333.00

337.69

338.31

338.30

343.80

344.00

337.00

322.90

339.00

331.62

409

Under southern climates, the gestation period is shorter than in

northern climates, but the removal of animals to a northern climate may
lead to a shortinlng of the gestation period, owing to richer food.

The weight of colts at birth increases with the duration of foetal life.

Opinions so far expressed regarding the duration of gestation in pri-

miparous are not in agreement. Many researches have been carried out

on : (i) comparison, for 30 mothers, of the duration of the first gestation
with the following ones ; (3) comparison of the duration of the first gesta-
tion with that of each successive gestation which gave a product of the same
sex as in the first

; (3) comparison for 100 mothers, of the duration of the

first and fifth generation ;
for another 100 mothers, comparison of the du-

ration of the first gestation on the one hand, of the 2nd, loth and 1st. on the

other. The results of these researches apparently show that, owing to

the greater sexual potency of the young mother, the first-born have a shorter

foetal life.

According to researches made at Kladrub and Mezohegyes, mare;;

covered by a jackass have a gestation longer than the normal, mainly
because a longer time is required for the fusion and division of the cells

on account of the difference in shape and number between the chromosomes.
As a rule, twin embryos are born or abort, but there are exceptions.

Researches on the duration of gestation, made by the author at lyip-

pizza, Radantz, Gorazde, and by Von Wei,i<mann at Mezohegyes and

Fozaras, show that at the beginning of the parturition period, the length
of gestation is shorter, even by 22 days, than at the end of that period. The

opinion that temperature, pasturage, and external influences in general
are the cause of this behaviour, is not tenable. The cause is rather the great-
er or lesser sexual potency of the mares at the time of serving, and at the

beginning and end of the
"
heat

"
period. Greater sexual potency leads

to a stronger development of the foetus.

The duration of different gestations in the same mare often shows
but slight differences ; it thus becomes a true physiological character.

[554]
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The typical duration of gestation is transniitted hereditarily as much

by the mother as, in a latent state, by the father. A long gestation is

dominant, in the Mendelian sense, compared with the average gestation

and the short one, aud the average gestation is dominant compared with the

short gestation, as has been shown by the segregation of these characters

'in the 2nd generation. The process of heredity can be explained genotypic-

ally by the hypotheses of a factor K which expresses the tendency to a short

gestation and of 2 homomerous factors of inhibition H and I.

555
- The Increase in Weight of a Belgian Colt. — Rossi, in GiornaU d'ippologia. Year

XXXII, Nos. 11-12, p. 2. Pisa, June 16-30, 1919.

The weight of an animal is almost always related to its growth, and
the growth is related to its earliness of maturity, which shows the interest

attaching to the following figures giving the average increase in weight
of 2 pure-bred Belgian colts, bom and bred in Italy :

Colt No. I : Weight at birth 75 kg.

Weight at 10 months 423 »

^
Average daily inciease during the first 300 days of life • 1.16 »

Weight at 26 montlis 715 »

Average daily increase between the first and second year 0.60 »

Colt No. II : Weight at birth 71 kg.

Weight at 8 months 330 »

Average daily inaease during the first 240 days of life. . 1.09 »

Weight at 24 months 7oo »

Average daily increase between the first and second year . . 0.70 »

556 - The Andalusian Breed of Cattle. — Ulmansky, S., in MUteilun^^en der landmrt- ^ ^^"'•

schaftlichen Lehrkanzeln der Hochschule fiir BodenkuUur, Vol. Ill, Part 3, pp. 457-546,

Bibliography of 48 titles, 10 tables, 13 plates. Vienna, Dec, 191 8.

The author went to Spain to study the various Spanish breeds of

domestic animals, especially the cattle. In the present work he deals

with the Andalusian breed of cattle, the most widely distributed and
most important Spanish breed. He deals with the distribution, feeding

and rearing conditions, the colour of the skin and the coat (there are 3
varieties : reddish-brown, black, and white), conformation, aptitudes

(firstly work, secondly meat ; the breed is no use for milk production),
the structure of the cranium, the origin, hypotheses as to the place occupied

by Andalusian cattle in the zootechnical system, breeds with analogies
to the Andalusian breed, and. its history. The conclusions arrived at are

given below.

The type of cattle distributed over more than three -fourths of Spain,
the Andalusian breed (which also includes the

"
corrida

"
bulls), belongs

to the species Bos frimigenius and not to the brachycephalic type as has

hitherto been supposed. The Andalusian ox even belongs to the purest
and finest Bos primigenius type that has yet been studied. With its three

varieties, which are identical except as regards coat colour, the Andalusian

ox is the direct descendant of the aurochs and, to be more exact, of a va-

riety of aurochs which is distingiiished by having horns with a bony core.

[554-5B«]
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From various points of view, characters of Bos trochoceros Meyer are to

be found in the Andalusian ox.

There is nothing in Spanish history that lends colour to the theory
that the type of the Andalusian breed was introduced in a domesticated

state into the country. On the contrary' all the evidence points to the conc-

lusion that it originated from domestication of the indigenous wild ox,

since it is autochthonous and is still to be found there in a pure state and
almost half wild.

Apparently, the Andulusian breed is closely lelated to some of the some
of the primitive English (Devons, Welsh,) Italian (Val di Chiana) and
South American (Franquero) breeds.

557 - The Illawarra Cattle of New South Wales.- Suter, p. h., in The journal of the

Department of A^iriculture of South Australia, Vol. XXII, No. 5, pp. 378-381, figs. 2 Ade-

laide, December, 191 8.

The breed of cattle known as Illawarra cattle. South Coast Shorthorns

or Majors is a first-class dairy breed. It owes its first name to the fact

that it was improved and fixed in the Illawarra district of New South

Wales. It is a product of crosses between the Shorthorn, Ayrshire, Devons
and longhorned roan cattle introduced from Ireland. Amongst the founda-

tion stock that contributed greatly to its improvement, the author mentions

a Shorthorn bull named Major and one of its descendants. Commodore.
At present, the Illawarra breed close-h^ resembles an ideal type of dairy

Shorthorn .

558
- Dairy Cattle in Southern China.— I^evine, C. O. (Canton christian College), in The

Philippine Journal of Science, Vol. XV, No. i, pp. 91-104, i plate. Manila, July, 1919.

The only areas in Kwangtung where dairying has made any progress
are the districts round Canton and Hongkong. Three species of dairy cattle

^ European breeds of cattle, buffaloes and zebus — are bred there. The
dairies around these two towns ut.lise appioximately 1600 cows, including
about 1200 of European origin, imported from England, the United yStates,

or Australia, and include the Shorthorn, Holstein, Ayrshire, Jersey and

Guernsey breeds. The breed present in greatest numbers is the vShorthorn,

especially the white variety. Pure bred animals are few in number, but

crosses between European breeds and the native zebus are sometimes

found. The European breeds are never allowed to graze for all the pastures
are infested with ticks that transmit piroplasmosis, which is always fatal

to imported cows, whereas their progeny, once acclimatised, soon become
imnmne to the fever.

The buffaloes are mainly reared as draught and beef fininials. The
females which are milked do less work. There are no special breeds of dairy
buffaloes. A milking cow fed on grass and grain will give milk for 8 to

12 months, the quantity produced per day varying between 3 to 15 lb.,

with an average for the whole lactation period of about 4.5 lb. a day.
The small quantity is compensated for by its richness, as it contains 3 to 4

times as much fat as the milk of the European cow.
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The native cow of southern China is a common Eastern variety of the

humped species {Bos indicus). The hump is slight and is only 6 to 8 in.,

high in the bulls and less in the cows. The coat varies in colour from

reddish yellow to brown-black ;
white coats are not found and spotted

ones are rare. The tongue, nostrils and teats are back. The bulls weigh
from 800 to 1000 lb., the cows from 600 to 800 lb. The milk is richer than

that of European breeds, but it is not as rich as buffalo milk. The amount
of milk given is about as much or a little less, than that given by buffalo

cows ; they are very docile and very few are milked. The humped spe-
cies are meat and draught animals ;

the hind quarters are full and deep
and there is another deep layer of flesh on the back and cruppers.

The following are analytical data obtained by the author relating

to milk :



624 CATTLE

Moisture

Fat. . .

Protein .

Sugar. .

Ash. . .

Thus, to bring the food value of lo litres of whey up to that of lo li-

tres of milk, 360 gm. of fat (fat or oil) and 260 gm. of albuminoids must
be added as well as phosphates. There is practically only one food that

is a good complement to whey, and that is linseed, i kg. of which furnishes

0.35 kg. of oil and 0.25 kg. of albuminoids. Cod-liver meal, the by-

product obtained in the preparation of cod-liver oil, is also suitable as it

contains 44.1 % of oil and 36.5 % of albuminoids, but it cannot always be
found on the market.

In other experiments, the lack of fat in the whey compared with skim
milk was compensated for, not by adding oil, but by adding a mixture
of oil and starch or some other carbohydrate. Expressing the food value

of milk and whey as starch equivalents, the deficit in food value of 10 li-

tres of whey compared with 10 litres of milk is practically i kg. of starch.

In any case, a little precipitated bone phosphate is added to neutralise

the acidity of the whey.
It was found that the foods caused no digestive troubles in the animals,

and after investigating the question of digestibility, the following rations

were adopted as complements to skim milk :

(i) Linseed meal -}- linseed cake (3:2).

(2) lyinseed meal + bean meal -f fish meal (3:3:1).

(3) lyinseed meal -f fish meal (2 : i).

(4) lyinseed meal + coconut cake (1:1).

(5) Bean meal -f- linseed cake (5:4).

(6) Linseed meal + fish meal + crushed oats (3 : 1:3).
With No. I, the calves gave an average increase in weight of 3633 gm.

per head per week from the 7th to 17th week
;
with Ko. 2, the increase

was 4218 gm. The four other rations were fed to calves from the 2nd to

the 17th. week, and gave respectively the following average increases in

live weight, in gm. per head per week:

(i) For the 15 weeks of the experiment, 2289, 3030, 3193, and

2762 gm.

(2) For the last 10 weeks of the experiment, 3207, 3361, 3633, and

3329 gm.
In each experiment, the complementary ration was given at the rate

of I kg. per 10 litres of milk, while the calves were given hay ad lib. and
were finally put out to grass.

The whey was heated to ^y^ C, and 30 gm. of precipitated bone

phosphate was added to every 10 litres of whey.
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These complementary rations were found to be nearly equal in value,

although that containing bean meal showed a slight superiority.

The results show that after 4 weeks calves can be given hay ad lib. and,

when they can eat it, linseed cake or a mixture of coconut cake and gluten

feed is added beginning with 60 gm. per head and going up to 240 gm.

The system of feeding should be as follows :

From birth to 2 weeks ': colostrum followed by the first milk produced.

From 2 to 4 weeks : After the second w eek, the whole milk is gradually

replaced by whey and the above-mentioned mixtures in the right propor-

tions. The quantity of substitutes is increased each day and the milk

decreased until, at 4 weeks, the calf receives 4.5 Htres of whey, 450 gm. of

the complementary ration and no milk. At first the mixture should be

mixed with the milk, but as soon as the calves can eat it alone, it must by

given separately, and the whey to which precipitated bone phosphate has

been added must be given as a luke-warm drink.

From 4 to $ weeks : Continue the ration of 4.5 litres of whey and

450 gm. of the complementary ration per head per day and give now hay
ad lib.

From 6 to y weeks : The above-mentioned ration is increased by

giving linseed cake or a mixture of linseed cake, coconut cake and gluten

feed at the rate of 60 gm. per day given after the morning meal, the quan-

tity being gradually increased to 240 gm. per head per day.

From 8 to g weeks : Increase the amount of whey given daily to

6.80 litres and the supplementary ration to 680 gm. per head per day.

From 10 to 12 weeks : Give the whole ration.

From 13 to 14 weeks: Gradually reduce the supplementary ration

from 680 gm. to 450 gm. per head per day, while giving the same amounts
of the other food.

From 15 to 16 weeks : Reduce the whey to 4.5 litres and the supple-

mentary ration to 230 gm. per day, so that the calves are given 4.5 litres

of whey, 230 gm. of the supplementary ration, 170 gm. of cake (or cake

mixture), and hay ad lib.

After the lyth week : If the calves can be put out to grass or if succu-

lent fodder is available, no whey or supplementary ration need be given at

the end of the 17th week, but, in this case, the cake given must be increased

to 230 gm. per head per day.

If, while whey is being fed to the calves, it produces much wind, this

can be avoided by adding a little precipitated carbonate of lime to

the whe3^

560 -
Swine-Feeding Investigations in Kansas (1918-1919)

— Mc Campbell, c. w„ pigs

Ferrin, B. F. and Winchester. H.- B., in ihs. Kansas Agricultural Experiment Station,

Circular 78, pp. 1-8. Topeka, October, 1919.

I. S EI.F-FEEDING VERSUS HAND FEEDING. — Experiments intended to
"

demonstrate the value of free feeding compared with hand feeding in

fattening 75 lb. pigs and to show at the same time the amount of tankage
required to supplement a maize ration.
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Method. — Twenty pigs of uniform age, weight, quality and condition,
were divided into 2 groups of 10 each and placed in dry lots. The first

group fed from a self feeder, provided with a compartment for shelled

maize and another for tankage ; the second group was given, twee a day,
as much as they could eat of a mixture of 10 parts of shelled maize and i

part of tankage. Both groups were watered twice daly. The experiment
lasted 100 days. The initial weight was taken as the average of the first

three days and the final weight as the average of the last 3 daj^s. The
animals were bought at the market, and were sold there at the end of the

experiment ; all the expenses due to fattening and to the experiment
were calculated.

Tabi^e I. — Self feeding versus hand feeding ^loo day experiment).
Residts. — The results, given in Table I, show that the first group

ate more maize and less tankage than the second ; the quantity of tankage
needed to obtain the best results was reduced to 5 % of the maize. The
more economical increase of weight is probably due to the fact that
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with self feeding the animals took the food more often and made a better

itse of it.

II. — Semi-solid buttermilk versus tankage, linseed meal

PEANUT CAKE AND ALFALFA HAY AS THE SOLE SUPPLEMENTARY SOURCE OF

PROTEIN MAizK FOR FATTENING SWINE. — The Special aim of this expe-

riment was to study the food value of commercial semi-soUd buttermilk

tn fattening swine on maize as a protein supplement.
Method. — Fifty pigs, bought at the market, and of uniform weight,

quality and general condition, were divided into 5 lots of 10 each. All the

lots were hand fed and the rations of each lot were calculated so that

all the feeds cost the same

Table II. — Pig-feeding experiments with semisolid buttermilk compared
with tankage, linseed meal, peanut coke and alfalfa hay as sole sup-

plementary source of protein to maize in fattening pigs.

Lots II III IV

Protein Supplement. Tankage

Semi-
solid

butter-
milk

Linseed

meal

Peanut

cake

Alfalfa

hay

Initial weight per pig

Final weight per pig

Gain in weight per pig

Daily gain per pig

Daily ration per pig :
—

Maize

Supplement

Food consumed per 1 00 lb. gain in weight :
—

Maize

Supplement

Cost per 100 lb. of gain in live weight . $
Initial cost per pig »

Cost of food per pig >

Cost of labour »

Interest on investment, per pig, at % % . »

Cost of vaccination per pig »

Equipment, etc. . . '. »

Total cost per pig »

Sale price per cwt »

Sale price per pig »

Profit or loss, per pig »

Pounds

79.2

204.3

125. 1

1.25 1

4.770

•477

381.29

38.13

Pounds Pounds :
Pounds

\

Pounds

79.8

190.6
II0.8

1. 108

4.770

.5962

430-50

71-75

79.5

195-0

115-5

I-I55

4-770

•795

412.98

68.83

79-6

197.0

117.4
1. 174

4.770

795

! 406.30

i
67.71

81.4

198.3
116.9

i.it

4-770

1.497

408.04

127.21

12.659
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highest for the group fed on semi-solid buttermilk, as sole supplementary
sources of protein for pigs of an average weight of 80 lb.

Consequently, Lot I gained most in weight and Lot II gained
least. There was not a great difference in the final degree of fattening at-

tained by I,ots 1, TI and IV, whilst Lot III, fed on linseed meal, attained

a less finished state of fattening, which may be due to the fact that the food

was not very attractive to the animals. With alfalfa, the pigs grew bet-

ter, but the final fattening was less satisfactory, which considerably di-

minished the unit price of the animals fattened in this way, though the

unit price of the gain in weight with alfalfa was slightly higher than the

price obtained with tankage. Further experiments will be carried out to

?ee if, by combining the focds thus tested singly in different ways, it

is possible to obtain more economical results in fattening.
III. — Rearing pigs born in autumn. — Experiments made with

the object of collecting data regarding the rearing of pigs in autumn, espe-

cially from an economic standpoint.
Method. — Thirty young pigs were divided into 6 lots of 5 each.

They were all born in autumn, and over half at the end of October. All

the lots were fed on shelled maize, with the following supplementary
albuminoids:— lot I tankage; lot IV linseed meal; lot II tankage and

middlings; lot V linseed meal and middlings; lot III tankage, middlings,
and semisolid buttermilk; lot VI linseed cake, middlings and semisolid

Tabi,e III — Results of feeding piqs born in autumn,

Groups

Initial weight per pig
Final weight per pig

Daily gain in weight per pig

Food consumed per 100 lb. of gain in live

weigl :

Maize
,

•

Albuminoid supplements . . .

Tankage .-•...
Wheat middlings
Semisolid buttermalk . .'

Ivinseed meal

Total food consmned per 100 lb. of live

weight

Cost per 100 Ih. of weight gained. . $
Final cost per pig »

Cost of food per pig »

Initial cost per pig »

Gain on initial cost plus cost of food . »

II ni IV VI

53-5
126.6

.81

364-67

47.20

411.87

56.06

152.26

1.07

297.87

2536
90.07

413.30

55-34

184-34

1-43

243.06

19-38

94-77

53-02

410.33

12.63

22.78

9.25

9.59

3-94

11.61

27.40
II. 17
10.09

0.14

11.76

33-18

15-20

9.96
8.06

564
121.74

-73

407.10

65,58

47%.68

13-33

21.91

8.71

10.15

13-05

50-3

139.85
.99

269 76

82,40

52,03

404.19

II.41

25-17
10.22

905
5-90

56.4'

174.66

I-31

224.21

79.95

59-19

25-83

389.18

II. 17

31-44
13.21

10.15
8.08

Valuation of feeds: shelled maize $1.54 per bus.; tankage $5.50 per 100 lb. ; linseed

meal $3.25 per 100 lb.; semisolid buttermilk $4 perioo lb. ; wheat middlings $2.25 perioo lb.
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buttermilk. Self-feeders were used, but she semisolid buttermilk was given

ad lib. twice a day.
Results. — The results, giyen in Table III, show that the greatest in-

crease in weight was in every case obtained with tankage. The addition of

middlings had a useful effect. The addition of buttermilk for l(^ts III and

IV gave greater gains in weight and a greater margin of profit. Further,

the experiment showed that, for successful winter rearing, farrowing, should

not take place later than September so that the animals will be suffi-

ciently grown when the first winter cold appears. There should be a

warm, dry shelter, with good straw litter free from dust, to avoid any
! risk of the young pigs catching pneumonia. During the coldest periods,

the gain in live weight was very small.

The experiments will be continued next winter, in view of a subse-

quent study of the different combinations of feeds.

561
- The Physiological Relationship between Fecundity and the Natural Yellow poultry

Pigmentation of Certain Breeds of Fowls. — palmer, i,. s. and kempster, h. 1,.,

in The Journal of Biolo'^ic.il Chemistru, Vol. XXXIX, No. 2, pp. 313-330, 2 plates.

Baltimore, M. D., Septembei, 1Q19:

It has long been observed that there is a close relation exists be-

tween the quantity of yelk w pigment visible on the shanks, ear lobes and
beaks of certain breeds of fowls such as European (lyeghorn) or American

origin (Plymouth Rocks, Wyandottes, Rhode Island Red) and the number
of eggs previously laid by them. It has been suggested that this correla-

tion should be Tised in selecting good laying hens (i).

According to Barrows [Maine AgyicidUtral Experiment Station Bul-

letin 232, p. 237, 1914), the yellow colour of fowl's legs is due to deposits of

yellow fat in the Malpighian layer of the epidermis : and Palmer {Journal

of Biological Chemistry, Vol. XXIII, p. 261, 1915) has shown the existence

of a physiological relationship between the xanthophyll of plants and the li

pochrome in egg yelk, blood serum, and in the body fat of the hen. But the

researches described in the present paper show that the fading of the yel-

low pigmentation in the visible parts of the skin due to fecundity is not

due to the removal of pigmented fat from these parts and its passage to

the egg-yolk, but to the deviation of the secretion of xanthophyll, which

takes place in the egg and not in the parts mentioned ;
these parts gradually

lose their colour, partly by oxidation, and partly by the wearing away
of small pieces of the skin.

Full grown cockerels were fed on a ration free from carotinoids (white
maize + skim milk) ;

after a certain time, a food containing carotin-

oids (substitution of red or yellow maize for the white maize, or by ad-

ding grass) was added to the ration, and the effect of these foods on the

disappearance or reappearance of pigmentation and on the activity of egg
formation was studied. The egg yolk, blood plasma, and sub-epidermal
fat were colorimetrically examined and the skin of the claws, coloured deep

;i) See R. June, 1915, No. 631; /?. Feb., 1916, No. 207; i?., April, 1918, No. 448. (£(i.)
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yellow, was studied histologically. The following conclusions were arriv-

ed at:—
The fading of the yellow pigmentation from the ear lobes, beak,

shanks, etc., in IvCghorn and American fowls during fecundity is due to the

fact that fecundity deflects the normal path of xanthophyll excretion

from these parts of the epidermis to the egg yolk. The xanthophyll depo-
sited in these epidermal parts gradually disappears on account of the natu-

ral physiological change in the structure of the skin. The thicker the epi-

dermis, the slower the disappearance of xanthophyll.
The xanthophyll in the above-mentioned parts of the epidermis is

mainly present in a granular form, associated with little or no fat. It

occurs especially in the Malpighian net-work, but it also exists in the sub-

cutaneous blood-capillaries.

Xanthophyll cannot be restored to the fowl's skin as long as fecundity

lasts, no matter what excess of pigment the fowl is made to ingest. The

adipose tissue does not store xanthophyll deriv ed from the food during
the period of egg formation , even when rations rich in xanthophyll are given,
because the pigment is entirely excreted in the egg yolk.

The fading of the colour of the ear lobes, beak and shanks of fowls

resulting from egg laying is an index of continuous fecundity only and not of

heavy egg laying The yellow colour of those parts just after the end of the

laying season indicates either intermittent fecundity or a more or less re-

cent loss of fecundity, during a period sufficiently long for the xantho-

phyll to be restored to the body.

562 - The Effects of Castration on Cockerels.— IvAurie, d. f., in the Journal of AgncuU
ture of South Australia, Vol. XXII, No. i, pp. 40,-43. Adelaide, August, 191 8.

The question of the regeneration of the testicles after castration has

aroused great interest of late, as the fact is related to problems of genetics.
For this reason, the author again took up some experiments that he hadj
carried out some 30 years ago.

It was then believed that, to destroy the testicle, it was sufficient!

to extirpate it by crushing it and removing as much as possible of its

contents, but later it was realised that the capstde might be left intactj
and thus regenerate the secretive tissue and the seminal ducts of the tes-

ticle. The author fomid this occurred on several occasions. He has re-

peated old experiments with young White I^eghorns, Rhode Islanc

Reds, Barred Plymouth Rocks, from which one or both testicles were]
removed, either completely or only in the intracapsular portion. Onl]
in the first case did the cocks assume the characters of normal capons, i.e.

lengthening of the legs, longer and more abundant plumage, head of a neu-
ter appearance. When one testicle is completely lemoved, the secon(

regenerates itself and takes on a normal size and shape, that is sometimes

normal or almost normal, sometimes different and smaller. When thel

two testicles are only crushed, they regenerate themselves ; the extern all

sexual characters remain unchanged. This constitutes a marked difference;!

between birds and mammals.

[561-56%]
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The author enters into considerations on the internal organs of secre-

tioD and the influence of hormones.

The testicles, like the ovaries, are organs of internal secretion and ela-

borate substances similar to enzymes, which have a profound effect on

growth, general development, characters, etc., and, in certain cases, a

reciprocal action takes place between them. The removal, loss, or modific-

ation of one or the other of them has serious effects on the organism, or

principally on another organ of internal secretion.

As regards the testicles, total extirpation, including the removal of

the capsule, deprives the bird of the organs that elaborate the hormones

which influence the development of the secondary sexual characters in

the male. In the case of ovariotomy, the phenomenon is more complex:
in certain cases, the removal of the ovary (there is only one in the fowl)

leads to the assumption of male characters and the formation of a testicle.

The ovary owes its origin to the DE GRAFi follicles and it is obvious that

these regenerate themselves normally, at least in the fowl. It is supposed
that this is due to the development of the aptitude for egg-laying in the

fowl. There is also reason for believing that selection plays a part as re-

gards the aptitude for sperm formation of the male sexual glands regenerated

in poultry. Partial removal of the ovary may lead to degeneration. The

destruction of the ovary suppresses the organ which produces the hormones

that prevent the appearance of the secondary sexual characters of the male,

and these appear for that reason. These facts confirm the supposition that

"feminality" is a supernumerary character to "masculinity", and, if

the former is removed, the second remains ; it is apparently a case of two

Mendelian characters.

Other internal secretory organs, such as the thyroid, thymus, pitui-

tary and pineal glands, are influenced by castration.

563
- Feeding Experiments with Pullets and Hens. — philips, a. g., in Purdue Univer-

sity, Agricultural Experiment Station, Bulletin No. 218, pp. 20 -f- 40 figs. ; lyafayette, Ind.

August, 1 91 8 and No. 227, pp. 3-28 + 7 figs., 191 9.

I. — The Value of Skim Milk and Meat Scraps for White Plymouth
Rocks. — The results are reported of feeding experiments with pullets and

with hens. The experiments with pullets, conducted for 3 consecutive

years beginning in December 1914 included an annual series of 3 pens, each

receiving a mixed grain ration made up of maize and wheat, 10 lbs each,

and oats 5 lbs with a dry mash consisting of 5 lbs each of bran and shorts.

In addition to this allowance one pen received 50 lbs of skim milk and an-

other pen 3.5 lbs of meat scraps, these quantities furnishing approximately
the same amount of protein. During the winter the maize was increased

to 15 lbs, the wheat reduced to 5 lbs, and in the fall i lb of oil meal was

added. Grit, oyster shell and ground bone were always available as was also

water, except in the skim milk pen. When not on range the birds were

fed with mangels. The skim milk was fed in an open pan and the meat

scrap was mixed with the mash. There were 30 pullets in each flock.

The consumption of feed of the meat scraps pen was 97.63 lbs of feed

per fowl at a cost of $1.69 ; the no-meat-food pen was 83.24 lbs at a cost of
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$1.37 ^^^ o^ ^^^ skim-milk pen 201.82 lbs at a cost of $1.79. Of the feed

consumed in the latter pen, 115.74 lbs was milk.

All birds tended to consume a similar amount of grains and mash re-

gardless of whether they were good or poor layers. It was the addition

of skim-milk or meat scraps to the ration that increased the eihciency of

the grain.

The cost of feeding a Plymouth Rock pullet on a good ration ave-

raged about $1.75 for the year 1916 but during 1917 this cost increased

to nearly $2.50.

It cost an average of $0,155 to produce a dozen eggs in the skim-milk

pen, $0,152 in the meat scraps 'pen and $0,275 in the check pen. It cost

less to feed a pullet when no skim-milk or meat scraps was fed, but it cost

more to produce a dozen eggs.

The amount of dry matter required to produce i lb. of eggs in the skim-

milk pen was 4,9 lbs ; in the meat scraps pen was 5.14 lbs and in the no-

meat-food pen was 9.57 lbs.

The egg production averaged 140.2 eggs per pullet for the skim-milk,

pen, 135.9 ^g§s P^^ pullet for the meat scraps pen, and 61.2 eggs per pullet
for the check pen.

All birds tended to lay the most eggs in or about the month of April
whether well or poorly fed

; and whether good or poor layers.

The profit over feed in the skim -milk pen was $1.59 ; in the meat

scraps pen, $1.62 ; and in the no-meat-food pen, $0.05.

The feeding value of skim-milk for Plymouth Rock pullets was $1.60

per 100 lbs and of meat scraps was $20.03 per 100 lbs.

The meat scraps pen produced better fertility but not as good hatching

power as the skim-milk pen. Birds receiving neither skim-milk nor meat

scraps produced eggs of the best fertihty (i),

A Plj^mouth Rock pullet produced about 27 lbs of fowl's dung in a

year at night.
The method of feeding had no influence on the health or mortality

of the flock. At the close of the first and second years of the experi-

ments above described the check pens were also retained and continued on*
j

their ration another year. This was done to determine whether or not

the poor egg production in the check pens has been due to the lack of animal

protein or to poor laying powers in the particular birds. The results

secured in this test the following conclusions :

tJnder normal conditions, hens consume about as much food as pullets.

Hens that have been starved for animal protein as pullets, increase their con-

sumption of everything as hens, when fed with milk in abundance. It

costs but sHghtly less to feed a hen than a pullet.

When fowls are supplied with sufficient animal protein all their lives

they normally lay less eggs as hens than as pullets. Fowls that do not

receive sufficient animal protein as pullets, lay poorly, but when given
skim-milk as hens they lay as many if not more, eggs than pullets

(i) See also R. Febr. 1920, No. 238. (Ed.)
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normally produce. A fowl's egg capacity cannot be judged by the number
of eggs she lays unless she receives a normal ration. The no meat-food

pullets molt early and are in full new feather by October. When skim-

milk is added to their ration in November, they respond quickly by
laying more winter eggs as hens than any fowls did as pullets.

Early molting indicates poor laying, but it may not indicate poor
laying ability. Hens not fed with milk as pullets produce more income
and profit than those fed as hens, compared with milk-fed pullets. Hens
seemed to prodiice better fertility than pullets, but. showed little improve-
ment as regards hatching capacity

II. — Feeding Experiments with Leghorns.
— Feeding experiments

with White lyeghorn pullets during the years 1914-15 to 1917-18, and
studies of the influence of confinement on egg production made in 1913-14
with hens and in 1 914-15 with pullets are reported. The grain and mash
rations and general treatment were the same as in the contemporaneous
Plymouth Rock experiments above reported. Three pens of 30 birds each
were used in each of the six experiments.

The first two experiments were duplicates. One pen received 5.3 lbs

of cottonseed meal mixed with the mash, another had 50 lbs of butter-

milk to drink for each 35 lbs of standard grain and mash, while the third

received 50 lbs of buttermilk and a double allowance of grain, making
the ratio of grain to mash 5:1.

The other two feeding experiments also duplicated each other. One

pen was fed with only the standard grain and mash, while the second and
third received in addition 3.5 lbs of meat scraps and 3 lbs of tankage, res-

pectively. It was estimated that equal amounts of animal protein would
be furnished to the latter pens. The main results of the feeding experi-
ments are summarized in the following table :

Annual Egg and Feed Records per Bird of Leghorn Pullets

during Feeding Experiments.

1 Averages of first and second experiments



634 POULTRY

Cottonseed meal is considered practically worthless as a protein con-

centrate for egg production The egg records of the birds receiving it were

especially low during the winter.

In the experiments on the influence of confinement it was found that

birds kept housed continuously averaged 112. 3 eggs per year, those with

access to a small yard (10 by 80 ft) 124.4 ^ggs, and those with access to

free range {130 by 160 ft) 128.75 eggs.

564 - Feeding Laying Hens without Wheat or Middlings, in New Zealand. — brown-
V. C, in The Journal of As,ricultiire, New Zealand Department oj Agriculture, Industrie^

and Commerce, Vol. XVI, No 6 pp. 331-333. Wellington, June, 1918.

A series of feeding trials of laying hens was midertaken at thePoultry
Station at Milton (New Zealand) from 1915 to 1918. The fowls belonged
to both light (White and Brown Leghorns) and heavy (Black Orpington
and White Plymouth Rock) breeds. The question was whether heavy
egg laying could be obtained without feeding either wheat or middlings.
The results agreed well and were affirmative. In a year a group of White

IvCghorns and another of Brown Leghorns which were given wheat and

middlings, laid, respectively, 239 and 243 eggS per bird. Two similar group,
which were not given these foods, laid 238 and 241 eggs per bird, respec-

tively. The following year, the averages for the four groups, always kept
on the same rations, were 159, 179, 175, and 201.

In experiments with the heavy breeds, the groups that received no
wheat or middlings actually laid more eggs than the groups that did have
those foods, as will be seen from the following Table :

H

Feeding tests with heavy breeds [May i, igiy-April 30, 191 8).

Breed

Average
No. of tggs
per head

per year

Black Orpington

White Rock . .

Black Orpington

White Rock . .

Food consumed

kg

Middlings . . . \ /

Bran / "S \

Maize flour • •

i § i

Meat and bone meal /

'

Meat and bone meal (given separately) .

Wheat

Alfalfa meal \ /

Bran /^ \

Maize meal
[

'^
\

Crushed oats
\ I

Meat meal / \

Meat meal (given separarely)
Whole oats

320
92
120 I

33
I

45
464,

250
90
100

j

120

34 I

50
440

Alfalfa meal, bran and oats are thus excellent substitutes for whea^
and middlings for heavy and table breeds.
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The food was given in the following way: In the morning, the mash
was made with hot water, as much being given as could be consumed

"without waste, and, in addition, meat meal placed in a separate trough.

At noon, the green food, especially chopped alfalfa, was distributed ; in

winter, it was replaced by turnips or mangels given whole. At night, the

grain was strewn on the straw Htter. Gravel, coarse sand, broken oyster

shells and clean water were always available for the hens.

565
- Bee-keeping in Morocco, — jEAMMEr, in UApicultexi.r, Year 63, No. 9, pp. 217-219. bee-keeping

Paris, September, 191 9.

On account of its climate and rich flora, Morocco is well suited to bee-

keeping. The Doukkala region, situated in the district behind Mogador,
Souss and the Middle Atlas, produce a great deal of honey, but as the na-

tives consume large amoxmts, the production does not cover the demand.
"
Mobile

"
bee-keeping either does not exist in Morocco, or is repre-

sented by a few isolated experiments, but fixed bee-keeping, practised by
the na,tives in 9 primitive way, has attained a high degree of development.
The average yield per hive is very high, i.e., 50 to 70 kg. per annum.

The extraction of the native honey is often not cleanly, the bees and

nest being crushed together and put into recipients of doubtful cleanliness,

so that the honey sometimes has an unpleasant taste. But honey extracted

under cleanly conditions with a centrifuge is exquisitf and of flavour va-

rying with the district where it is gathered, on accoimt of the diversity

of the flora. The honey gathered from Kuphorbiaceae by the bees should

be noted, as it burns the throat, and though of fine appeara.nce, nothing

suggests its taste.

The Moroccan honey flora includes the following plants, the best being

printed in italics :— orange, mandarin, lemon, cedrate, quince, pear, peach,

apple, cherry, apr'cot, almond, pomegranate, locust-tree, eucalyptus, ilex,

cork-oak, Judas tree,
"
arganier ", Myoporum, beans, pea, chick-pea, all

cereals, flax, wild or ctdtivated kguminosae,
"
minette ", sainfoin, clo-

ver, lucerne, mustard, Spanish broom, wild Resedaceae, com poppy, poppy,
mallow, honeysuckle, fennel, cactus, aloes, olive, palm, many I^abialae,

rosemary, lavender, sage, thyme, hyssop, balm, mint, marjoram, etc.

566 - Bee-keeping as a Source of Profit to the French Tropical Colonies. — L'a

gronomie Coloniale, Bulletin mensuels du Jardin Colonial, New Series, Year IV, 1919-

1920, No. 27, pp. 86-87. Paris, November-December, 1919.

Up to the present, little interest has been shown in bee-keepuig in the

tropical colonies of France, though it would not take much to increase

largely the production of honey and especially of wax, which finds a ready,
sale at prices which would allow its transport from distant regions. It

would be of a certain value in various areas of central Africa, especially
in the interior of Kquatorial Africa, the Middle Congo and Oubanghi.

Accoiding to the export statistics of the French colonies for 1917

[L'Agronomie Coloniale, No. 22, Jan .-Feb. 191 9), the total exports of wax
for that year amounted to 787 207 kg,, of which Madagascar supplied

502 633 kg., French Guinea 213 800 kg., and Senegal 63 093 kg.

[664-S66]
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Wild bees are found everywhere, and abundantly in tropical regions

and, though their products are the subject of trade in certain districts, m

there is no true apiculture, as the natives simply collect the honey and wax
in the brush, often by destroying the colonies of bees.

The following information, furnished by the French Charge d'Affaires

at Haiti, shows the profit that could be derived from rational bee-keeping,
which has given excellent results ir Haiti where, owing to the high prices
reached by honey during the war, bee-keeping has considerably developed
of late.

An apiary does not cost much and gives comparatively large returns.

The cost of maintenance is estimated at 8 fr. per hive per year. Exact
information on this question hes been collected, as an enterprise of this na-

ture might be well suited to certain types of mutilated soldier. France

imports fairly large amounts of honey from Haiti and St. Domingo, and

apparently it would be worth while to establish the' industry in the French

colonies. Bee-keeping, in fact, gives better results in the tropics, as the bees

can woik all the year round.
j

During March, 1919, Haiti exported 38 308 kg. of honey (16 014 kg.
to the United States and 22 294 kg. to France), as well as 1333 kg. of wax,
worth 5720 fr., all of which went to the United States. The capital re-

quired in Haiti to establish an apiary of 100 hives is estimated at 5200 fr. 1

The Haitian bee-keepers usually prefer
"
Italian

"
bees, as they aie morcj

active and resistant. A hive pioduces from 50 to 65 litres of honey and

0.9 kg. of wax per annum and will, it is estimated, yield a piofit that re-

presents about 40 % of the capital invested. ••

567
- ItsJian Honey. — BolletUno di NoHzie Commerciali, Ministero dell'Industria, del Com-

mercio del Lavoro, Year XI,V, No. 18-19, p. 593. Rome, October, 1919.

Much Italian honey was exported before the war; during the war, it
j

hes been more widely used and has found a variety of new applications.
It partly replaced sugar as human, food and as an industrial material and,]

consequently, the export not only stopped, but honey was imported fromi

the United States. Wholesale prices which, until 1914, averaged aboutf

80 to 90 fr. per quintal, rose to 950 fr. in 191 8, and some sales were even madej
at 1200 fr., a price that was not reached on any foreign market. At the

end of the 191 8-1 919 season, the average price was 600 fr. a quintal, but a|

drop is expected for the 1919-1920 season, as American honey is bein^

offered at 350 fr. per quintal, free of customs, on Italiai? railway wagon.

Spain is also offering white honey extracted by the centrifugal process. This

price should be compared with that of white crystallized sugar, which is

455 fr. per quintal ; usually, the price of honey is a third less than that of

sugar.
Italian honey, extracted by the centiifugal process, is the best in the

world. Its indisputable superiority is mainly due to the flora, according
to which there is some variation in the quality of the honey. Honey froi

localities planted with citrus plants has a pleasant taste, and is fragrant

and slightly acid ; that from acacias and limes is exquisite and white
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;hat from I^abiatae is aromatic and clear yellow ; that from woods is not

/ery tasty ; that from heather and buck-wheat is browrish-red, sweet,

i)ut not of very :good quality ; that from tree nectar is dark brown and

ordinary ; that from the arbutus, wliich is gathered in Sardinia, is bitter ;

;hat from sulla lacks fragrance, but is much liked for its sweet taste and be-

:ause it is liquid and limpid in' summer, solid and white as snow in winter.

The nectar or pollen bearing plants, or both, of the Italian 'flora are very
mmerous and chiefly belong to the following families : Aurantiaceae,

Rosaceae, lyCguminosae, lyabiatae, Boraginaceae, Cucurbitaceae, Amenta-

:eae, Polygonaceae, and Compositae.

FARM ENGINEERING

;68
- Foundation of an Experimental Institute of Agricultural Mechanics in Italy.— Gazzetta ufficiale del Regno d'ltalia, No. 70, pp. 9966. Rome, April, 3 1920.

The decree-law No. 325 of March 7, 1920, authorised the Italian Go-

vernment to establish, in co-operation with public and private institutions,

an experimental institute of agricultural mechanics, in order to help na-

tional agriculture and industry. The institute will be declared as of pu-
blic utility and will be supervised by the Ministry of Agriculttire.

The object of the institute will be to help, by means of researches,

control, and advice, in securing improvements in agricultural machinery
and plant, and to help in diffusing their use under the conditions most

suitable for the different regions of Italy.

The institute will be most active at places and in periods where agri-

cultural work is in progress, and will be centred at the Higher School of

Agriculture, Milan.

The State will contribute 100 000 lire towards the foundation of the

nstitute and will pay 50 oco lire a year towards its upke-ep. The contribu-

tions of public and private institutions towards the cost of founding and

imaintaining the institute will be fixed by special agreements, and a series

of Rules for the working of the institute will be drawn up at a later de:^a.

569 - Bamlett'S Potato Digger.
— The implement and MacMney Review, Vol. 45,

No. 540, pp. 1793-1797, fig. lyondon, April i, 1920,

The Bamlett's Potato Digger is fitted with a special hitch, and can
be drawn by horses-attached by means of whippletrees

— or by a trac-

tor, and it is claimed that the elimination of a pole or shaft means great

economy in space at the headlands. Clean digging is produced by the

special arrangement and construction of the tines, which, as nearly as

^possible, reproduce the action of the hand-fork. In this way the potatoes

I

are ''combed out" and not dragged with great lumps of earth. Nor
lare they scattered about, but laid with evenness and regularity. The tines

are at the rear of the mechanism, and are long and curved. The tine-

bearings are not near where the tines enter the earth but carried well away

j

from the dirt and dust. Should the tines strike hard rock, stone, or, ary other

I

severe obstacle, they are so arranged as to have an elasticity of mo-

I
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ment which Hfts them clear of such bodies. This flexibihty is due to

the fact that the tines have not got a rigid centre, so that a certain amount
of play is allowed. The digger is chain-driven, and the speed of the tines

can be changed by the introduction of different size sprocket-wheels. In

this way the speed of digging can be regrilated to suit the speed of the hor-

ses or the nature of the soil, or both.

Bamblett's Potato Digger.

The bevil-gear is mounted in a one-piece bracket. The chain is of,

the enclosed joint-pin type. A renewable unbreakable steel point is

fitted to the share. By the use of a long lever the share can be adj usted

while the digger is travelling, and the same lever also raises or lowers

the share and hue of draft when turning at the headlands. A constant I

level of work can be maintained by the manipulation of the rear wheel,!
which acts in much the same manner as a friction wheel at the rear of thei

sole plate of a plough.

570
- Motor Hay Waggon. — Dessaisaix, R.,in the Journal d'Agriculture pratique, Yea

lyXXXIV, New Series, Vol. 33, 1926, Vol. i.,Nos. 12-13, pp. 220-221. Paris, Marc

18-25, 1920.

The use of motor lorries for the transport of forage presents certainj
difficulties on account of the large volume that has to be loaded on the lorr]

so as to get a sufficient load to justify the purchasr of the vehicle, whiclj
entails a considerable sum.

[569-510]



AGRICUI^TURAL MACHINERY 639

To do this, the
"
Societe Scemia

"
makes use of the C. G. O. Schnei-

der body, which has been developed jointly by the
"

Cie. generale des

omnibus de Paris "and the
"
Btablissements ScHNEiDERet Cie. "of Creusot.

The 5-ton chassis has a 34 H.P., 4-cylinder engine (bore, 0.105 mm.;

stroke, 0.150 mm. ;
1000 revs, per minute).

The wheels, in cast steel, like those of the Paris bus, can take 900

X 140 solid tyres on the front wheels and double 950 X 160 tyres on the

Kotor lorrv.

back wheels. The speeds are 6800, 12 800, and 22 600 metres per hour

and the reverse runs at 5 000 metres per hour. ^
1^ The chassis itself is 7 m. long, 2.25 m. wide, and weighs 3000 kg. The

Special body shown in the Figure is mounted on the chassis
,'^j

There are

low side-racks and the floor is^6 m. long and 2.25 m. wide ; in front, a curved

rack protects the roof^over the driver, and at the<^back another rack limits

the load to about 4 tons of hay or straw.

571
-

Safety Butteris for Paring Horses' Hoofs. — ayme, h., in the Journal d'Agricul-

ture pratique, Year I^XXXIV, 1920, Vol. I, No. 9, pp. 172-173. i fig- Paris, Feb.,

26, 1920.

This is a very useful little device and should replace the btuteris

that has been used since time immemorial by farriers for paring horses'

hoofs.

The very primitive tool now used has serious disadvantages and must

be used most carefully or it is liable to wound either the horse or the man

holding the horse's foot ; it is difficult to sharpen, as the raised edges make
it impossible to sharpen the inner part with the ordinary grindstone.

Struck by these defects, M. KtiEnnE, a farrier of Isle-sur-Sorgue (Vaucluse)
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has invented a butteris which has the following advantages over the old

type : The blade can be removed and can therefore be sharpened quite

easily on any grindstone ; the front part of the tool is rounded so that there

is no danger of wounding either the man holding the foot, or the horse

being shod. The blade acts like a plane with the difference that the be-

velled side is on top. The blade is held in a bronze frame and is fixed in

place by a screw nut tightened up by a wing bolt ; as the screw stips in a

groove, the blade can be adjusted to project more or less, and, in spite of

wear, the cutting edge can always be kept in the right place.

Etienne Safety Butteris.

572
- Review of Patents. — Souyces : Canada U. S. a., France, British India, New
Zealand, United Kingdom, Switzerland, see R., January, 1920, No. no.

TiLEAGE Machines and Implements. — Canada : 195742 Culti-

vator ; 195820 Tractor cultivator ; 196241 Wheel hoe ; 196281 Spring-tine
harrow ; 196355 Hoe

; 196590 Harrow ; 196804 Harrow and pulveriser.
France : 487045 Anchoring device for ploughing sets ; 499030 Cen-

trifugal clod-breaker ; 499514 Motor plough.
United Kingdom : 134627 Disc harrow ; 135098 Machine for ploughing,

harrowing and seeding.
United States: 1327828 Cultivator; 1328896 Tillage machine ; 1329598

Cultivator with 2 rows of discs.

Irrigation, etc. — Canada : 196202 Ditching machine.

Manures and Manure Distributors. — Canada : 196587 Manure

spreader ; 196790 Manure loader.

France :— 499293 Product for use as fertiliser or cattle food and me-
thod of preparation (cooking a mixture of blood and the stomach contents

of cattle, then pressing and drying the product freed from superfluous

liquid) ; 500150 Fertiliser containing dry, powdered ammonium nitrate,

bone meal and other fertilising material.

New Zealand: 41177 Phosphorus -nitrogen fertiliser.

United Kingdom : 134665 Process for manufacturing potassium chloride.

United States : 1325957-1325958-1326163-1327654 Manure spreaders ;

1327353-1329597 Fertihser distributors.
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DRII.I.S AND Seeding Machines. — Canada: 195972 Seeder; 196040-

196041 Maize seeders.

United States : 1326613 Machine for cutting and planting potatoes ;

I326711-1327971 Potato planters.
Various Cui^turai, Operations. — Canada : 196077 Straw Spreader ;

196241 Wheel hoe; 196355 Hoe; 196816 Weeding machines.

United States: 1325406; Cotton header; 1325566. Cotton thinner.

Control op Diseases and Pests op Plants. — British India:

5030 Machine for gathering insects injurious to plants.
France : 484796 Chemical preparation for treating fungoid diseases

of plants.
United States : Cotton header that can be used for capturing the

boll-weevil ; 1325475 Machine for gathering locusts.

Reapers, Mowers and Harvesting Machines. — Canada :

195847 Scythe ; 196224 Shocking machine ; 196459 Plarvester ; 196799
Mower transmission device : 196860 I^awn mower.

France : 499297 I^ocking device for binder connecting rods.

United States : 1326256 Mower
; 1329220 Maize harvester ; 1329632

Hand machine for gathering beans, etc.

Machines for Lifting Root Crops. — United Kingdom : 134965-

135086 Potato Hfters.

United States : 1326422 Beet lifter.

Threshing and Winnowing Machines. — Canada : 195781 Haricot

sorter
; 196111 Flax ginner.

'

United States :— 1325219-1327193 Grain sorters ; 1327297 Flax

ginner ; 1329752 Machine for removing the sheaths from maize cobs.

Machines and Implements for the Storage and Preparation op

Grain, Fodder, etc. — Canada : 195795 Method for preserving po-
tatoes

; 195835 Machine for carrying sheaves and shocks ; 196398 Grain

dryer ; 196539 Tobacco leaf sorter.

Switzerland : 88561 Proof stick for hay.
United States : 1324799. Machine for cocking hay ; 1324962-

1325306 Hay press ; 1327346 Hay cutter.

Steering and Fraction of Agricultural Machinery. — Canada :

196799 Transmission device for mower.
United States : 1326335 Wind engine ; 1328808 Steering mechanism

for tractors.

Feeding and Housing of IvIvestock. — Canada: 196288 Stall

for livestock.

France : 499293 Product for use as food for stock or as a fertiliser

j

and method of preparation.
United Kingdom : 135107 Drinking trough.
United States :

—
1325474 Bath for pigs ; 1327088 Hog oiler ; 1327346

Hay cutter
; 1329516 Drinking trough ; 1329939 Hygienic trough for pigs,

not liable to freeze.

Poultry Keeping. — United Kingdom : 135436 Method of packing
eggs.
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Fishing. — France : 500201 Improved fishing balance.

Bee Keeping. — Canada : 196016 Hive.
France : 500187 Multiple vertical honey extracter.

Switzerland: 84563 Hive.

Industries Depending on Plant Products. — British India : 5
Apparatus for drying vegetable products.

Dairying. — Canada : 195871-196269 Separators.
Neu^ Zealand : 41164-42429 Milking machines.
United States : 1325179-1329451 Milking machines

; 1326376 Se

parators.
Various. — Canada : 1 9681 3 Machine for cutting hedges.

573
- Silo Construction. — Shedd. C. K. and Foster, W. A., in Agricultural Experiment

Station, Iowa State College of Agriculture and the Mechanic Arti, BulletinKo. 189, pp. 94-

148, 43 figs. Ames, Iowa, April 1919.

The construction of silos has been for many years one of the principal
lines of investigation followed by the Agricultural Kngineering Section oi

the Iowa Agricultural Experiment Station. Results have been pubHshed
in the following bulletins : No. 100, July, 1908, revised and republished

July, 1909 ; No. 117, June 1910, by J. B. Davidson and M. I^. King and

No. 141, June, 1913, by J. B. David.son. This new bulletin No. 189 is a

revision of Bulletin No. 141 incorporating data of additional value ob
tained since 1913. No special type of silo is recommended. With re

ference to the water tank placed on top of a masonry silo, it has been fcunc

that treatment of the inner surface of the tank with a coating of asphal
followed by cement plastering apparently prevents leakage.

RURAIv ECONOMICS

574
- Results of Agricultural Book-keeping by Double Entry by the Pestalozzi Insti

tution near Birr, Argovie, Switzerland, for the Year 1918-1919. — zaugg, f., inth

Annuaire agricole de la Suisse, Year 20, Part 3, pp. 295-315. Eucerne, 1919.

Generae. — The Pestalozzi-du Neuhof Institution keeps the bookfl

of its farm on the double-entry system, which is controlled by th
"
Bureau de Comptabilite Agricole du Secretariat des Paysans Suisses.j

From the results obtained in 1918-19, compared with those of previo^

years, which are dealt with in the present report, an opinion can be forme

as to the utility of agricultural book-keeping by double entry and the
ine:^

haustible mine of information and suggestions which it provides. Tt

accounts are kept by the Agricultural Accounting Bureau of the Secret^
riat, using as a basis, weekly and monthly reports sent by the Director (

Neuhof to the Secretariat which, for its part, keeps and closes the account

Resui^ts. — A) Fundamental Accounts : (i) Capital.
— The

far|

capital of Neuhof has changed little since 1916, when stock was taken

jiiaj

hz^

Pt.

(i) Cf. Results ot farm accounts kept by double entry, in Annuaire acricole de la Suis

I, 1918, pp. 41 -1 1 8. Berne, 191 8.
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Tabi,e I. — Composition of the capital of Neuliof farm.

Capital

On May 14, 1916

Total value

fr.

Per hectare

fr.

On April 30, 1917

Total value

fr.

Per hectare

fr.

Capital in land

mprovements
Juildings

''ruit trees

forests

Ldvances to crops

Total estate capital .

^vestock
)eadstock

''loating capital

Total farm capital .

Total active capital .

tlortgage debts
_

. . .

^rrent depts

Total passive capital .

Net Farm capital .

62 770.00

49 400,00
5 000.00

3 500.00

10737.98

131 407.98

33 747-^5

13 162.05

5 558.75

S3 468.05

183 876.03

183 876.03

I 706.47

I 34300
135-93

9515
291.90

3 573.45

917-45

357-82

151-13

1 436.40

4 998.85

62.770.00

51 100.00

5 000.00

3 614.00
16 729.34

139 313.34

31 806.00

14540.00
10351.24

4 998.85

56 697.34

195 910.58

952.20

952.20

194 958.38

I 7064.7

I 89 21

I 359 33

98.25

454.82

3 784.68

864.68

395-28

281.41

1 541.37

5 336,05

25.90

25.90

5 300.1S

Table II.

Capital

Neuhof

Fr. per hectare

^and

[mprovements.

Buildings
Pruit trees .........
t'^iues.

Forests

Mvances to crops

Estate capital

Wvestock
Dead stock

Floating capital

Fram capital

Total active capital

I 706 47

I 343.00

135-93

95-15

291.90

3 573.45

917-45

35782
15I-13

1 436.40

4 998.85

%

Average of 50 farms

jFr. per hectare

34-14

26.87

2.72

1.90

5-84

71.47

183-5

71.6

30.2

28.53

100.00

1515-15
15-17

I 082.70

138.84

16.72

208.45

2.72

8 979.75

53396
180.06

195-23

909.35

3 889.00

%

38.96

0,39

27.84

3-57

0.43

5.36

0.07

76.63

1373
4-63

5.02

23.38

100.00
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the beginning of the year for the first time. Certain difficulties were met
with at the time, since certain groups of capital had to be estimated

in the absence of data that could serve as a basis, as, for example,
the heading, advances to crops. These difficulties, however, disappeared!
in the following years and each element of capital found its own-

place in the balance sheet. Table I shows the composition of the ca-t

pital of the Neuhof farm, and will help to explain the data relating to the,

year 1918-19, compared with previous years. In Table II, the capita
invested in the Neuhof farm is compared with the average of other farms'

of the same area which are included in the researches of the
"
Secretariat

des Paysans Suisses
"
on agricultural profit. Neuhof has an area of 36.7^

hectares and thus belongs to the category of large farms (over 30 hectares)
The average active capital, on the average, of the 50 farms that cons

tituted this group in the researches of the Secretariat was 3 889 fr. pe
hectare, or about i 000 fr. less than in the case of Neuhof. The Neuho
estate cost more than the average set down as the inventory value of farm

of the same area which send their accounts to the Secretariat. Howevei
the percentage ratio of the different groups to the total active capital i

more favourable in the case of Neuhof than in the case of the group wit'

wich it is compared in Table II, owing to the fact that less active capit
is engaged in the estate than in the working capital. The profit yielde'

by the farm seems as if there is no reason that it should be unfavourabli

influenced by the extent of the capital invested per hectare.
i

It has already been stated that little change has taken place in th,

Neuhof estate capital since 1916, and, in addition, there have been no i

portant changes in the capital invested in building.
The advances to crops, however, which amounted to 10 738 fr. in t!

spring of 1916, increased to 28 146 fr. in the spring of 1919. This hea
increase is primarily due to the extension of arable land. The consta:

intensification of exploitation also plays a part and the increased cosi

of fertiHsers, seeds, and labour are contributory factors.

The farm capital reflects the high prices of livestock, and from 33 747^
fr. (including the horses, pigs, and poultry) on May i, 1916, increased

38 404 fr. in the spring of 1919, in spite of the reduction in the numb
of livestock that had to be brought about in 1916. As regards this, t

producing cows were not valued at current market prices, but on the bai

of an average value, corresponding to that conferred upon them by t

ultimate destination.

(2) Movement of cash. — The total receipts and expenses were
follows :

*

\ii

Years
Total receipts

Fr.

Total expenses!

1916-1917 • . . 39749-50
1917-1918

j

45699.40
I918-1919 59583-25

39093-50
33 160,48

37472-04

[514]
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(2) Labour costs. — These were distributed in the following way

Items
1916-1917

Wages in cash

Maintenance

Payment in kind

Rent of biuldings and instruments .

Director

Pupils
Various

Total cost of tabour

I^abour cost per hectare

Cost of labour per working hour . .

4 926.60

3 117-50

200.00
I 200.00

I 150.00

83.20

10 677.30

286.28

06.46

1917-1918

3 8S6.05

3 46700

190.00
I 200.00

3091.50
424.09

\% 258.64

276.20
0.659

1918-1919

Fr.

4 412.01

392354
64.00

220.00
I 200.60

3 074.10

227.65

13 iSI.30

291.91

0.87

The distribution of the labour between some of the chief branches of]

the farm is shown below :

Years

Crops

Hours % of hours
worked

Fodder crops

Hours % of hours
worked

livestock

Hours % of hours
j

worked

I916-1917 ..... 3860
1917-1918 4851
I918-I919 2 704

15-86

19-42

12.65

1 820
2 121

3490

7.48

8.49

16.33

9 720
9410
9238

39-94

37-67

43-25

The increase in the hours worked in fodder crops is due to their
ex-|

tension, whereas the decrease in the hours worked in crops is largely due

to good weather, owing to which the work was done quickly.

(3) New distributions, purchase and amorlisation of buildings, in\

struments, and machinery.
— The rent of buildings is made up of the

fol-j

lowing items :

Current repairs

Amortisation

Interest

Taxes

Total rent of buildings

Per 100 fr. of capital in buildings

1916-1917

Fr.

641.01

500.00
I 976.00

190.75

3 307.76

6.70

1917-1919

Fr.

896.76
500.00

2 044.00

148.67

3 589.43

7.02

, 1918-1919

Fr.

1 578.45
500.00

2 024.00

136.24

4 238.69 BV^

8.38

[5T4]
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The capital distribution per 100 fr. of deadstock is as follows :

Current distribution ....
Amortisation

Interest

Fire insurance

Taxes

Rent of buildings ....

Total : rent of deadstock

1916-1917
Fr.

10.46

IO-55

0.05

0.39

425

30.30

1917-1918
Fr.

17.01
12.02

450
o.ii

0.29

4-17

38.10

1918-1919
Fr.

26.24

15-36

450
0.23

0.27

5-21

51.81

The increased expenses due to deadstock in the last season is account-

ed for by high labour costs and costly material.

(4) Use of concentrates. — The control of the movement of the

natural products can be used to find the exact use of the concentrated

foods. The consumption of feeding stuffs is expressed in kg. of starch value

and in francs in the appended table :

Foods bought . . .

Foods produced . .

Total food consumed

Foods bought ....
Foods produced . . .

Total food consumed

1916-1917 191 7-1918 1918-1919

kg starch value kg starch value kg starch value

24 969

10460

35429

fr.

10545
8803

19348

11 785
12 256

24 041

fr.

6 946
II 275

18 221

5273
16 919

22 192

fr.

6 169

19 514

25683

The prices entered per 100 kg. of starch value rose from 54.61 fr. for

the total consumption in 1916-17, to 75.80 fr. in 1917-18, and 115.20 fr.

in 1918-19, so that food per day per i 000 kg. live weight increased from
'

2.57 fr. in 1916-17 to 3.55 fr. in 1918-19, whilst the quantity of starch value

fed, fell from 4.68 kg. per i 000 kg. live weight in 1916-17 to 3.08 kg. in

1918-19. The bought foods rose in price by 160 % and those produced
: by 37 %. The quantity of concentrated food distributed, expressed in

I

absolute figures, has decreased by 37 % since 1916.

The number of normal days of maintenance was 7 555 in 1916 and

only 7 225 in 1918. The consequences of decreasing the starch value

; given as concentrated foods in 1918 (3.08 kg. per normal day, against

4.68 kg. in 1916) are shown in the production of milk, meat, and manure.

(5) Purchases of standing hay and aftermath and offermented hay.
—
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Expressed in starch values, the purchases of these foods were 29 727 kg.
in igi6-iy, 14 944 kg. in 1917-18, and 16 295 kg. in 1918-19. The cost

of production increased from 12.32 fr. and 11.53 fr- in 1916-17 to 21.83 fr.

and 23.67 fr. in 1918-19, respectively for dry fodder bought as standing
hay and aftermath, and for fermented hay.

(6) Purchases of fertilisers.
— The quantities of fertilisers used

were as follows :

Basic slag

Superphosphates (18 %)
Potash salts (30 %)
Nitrate of lime

I^ime

Total costs

1916-1917

7 325 kg.

550
2 750
I 650

1917-1918

4 740 kg.

5 600
2 080
100

I 959,«0 fr. 2 348,66 fr.

1918-1919

100 kg.

2850
I 000

6300
I I 05,52 fr. i:SC'

The quantities bought, decreased owing to difficulties in obtaining

supplies of fertilisers.

C) Yield accounts : Winter wheat. — The area under winter wheat
more than doubled during the three years. The chief results regard-

ing this crop are given in Table III. The 1916 crop was very poor.

Table III. Wheat.

Area cultivated ares

1

total grain kg.

grain per hectare »

total straw »

straw per hectare

Total crop in starch values »

^) » » » J per hectare ... »

Cost of producing loo kg. :
—

Seed wheat fr.

^Vheat »

Straw »

Market price per loo kg. :
—

Seed wheat »

Wheat »

Straw »

Total net yield »

Net yield per hectare »

Net yield per loo fr. of capital »

1916-17

390

4 150
I 064
17740
4 549
5514
I 414

48.06

41-59

8.32

61.00

9.00

I 278.08

327.70
7.12

1917-18

451.4

7360
I 630
[7500
3877
7823
I 733

41-35

37.28

5-24

71.00

64.00
9.00

3 479-42

770.80

19.78

1918-ig

825.39

16 400
1987

51 700
6 263
19 301

2338

36.43

32.84
6.16

71.00"

64.00
12.00

9 388.96
I 137.60

25.71

[5T4]
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that of 1917 below the average and that of 1918 satisfactory (about 20

quintals per hectare). The last of the years under review had the lowest

costs of production, with about 34.50 fr. per quintal. The sale price varied

bet\^een 64 and 71 fr., so that a good profit per quintal was made. The

interest on the capital invested in the wheat crop was 25.7 %, against

7.T % and 19.8'% for the two previous years.

The author remarks that the decline in wheat growing that took place

before the war was largely due to the excessively low price of this cereals,

which was selling at 18 to 20 fr. per quintal, whereas the cost of production

varied between 34 to 35 fr. per quintal.

(2) Oats. — The cost of production for oats in 1918 was 36.65 fr. per

quintal, and 40.20 fr. for seed oats, for 20.25 quintals per hectare, compared
with 17.72 and 21.94 fr. in 1916 with a production of 19.27 quintals

per hectare.

The cost of manuring was very high and overloaded the oat account ;

the other items were also very high. The interest on the capital invested

in the oat crop was 21.7 % in 1918, against 23.38 % in 1916.

(3) Spring barley.
— The production cost of spring barley was

45.38 fr. in 1918, for 21.22 quintals per hectare, against 22.68 fr.in 1916,

with a yield of 14.34 quintals per hectare.

Table IV. — Potatoes.

Area cultivated ares

/fc
Crop

for planting kg.

for food »

Potatoes' for livestock »

I
total »

V per hectare »

Total crop iu starch value »

I » i> I) » per hectare ... »

Production cost per 100 kg. :

( for planting fr

Potatoes' for food »

( for livestock »

Market price per 100 kq. :

( for food fr.

Potatoes 'for planting »

f for livestock »

Total net yield »

Net yield per hectare »

Net yield per 100 fr. of capital »

1916-1917 1917-1918 1918-1919

631

15 000

41 593
5410

62 003
9 966
13 951

. 2247

T01.39

14-23
12 80

5-69

28.00

15.00
8.00

4 366.16

703.00

23.88

II 457
113 673
15970

141 100

19950
32320
4569

9-97

8.03

5.26

20.00

15.00
10.00

8 964.54
I 267.00

34.90

489.6I

26 t8o

51 370
27 320
104 870
21 417
23595
4 819

II. 10

7-77

703

30.00
81.00

19.00

17 920.83

3 661.00

81.02

It may he said that, in 1918, cereal crops gave from medium to good yields

of grain and straw, but the production costs had heavily increased and a sa-

I
[5T4]
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tisfactory profit was only made oxving to the high prices guaranteed for that

season (for wheat 74 and 71 fr., for oats 62 and 68 fr., for seed and market
wheat and oats respectively ;

for barley 60 fr.).

(4) Potatoes. — The data for this crop are shown in Table IV. The

1918 potato crop in Switzerland was generally better than had been ex-

pected. The same happened at Neuhof, where the results were the best

of the three years, and, in addition, the sale prices were good. The pro-
duction costs which, from an absolute standpoint, had increased, did not

reach the figures of previous years when compared with the quantity
harvested.

The capital invested in the potato crop yielded an interest of 81 %
and the net yield per hectare was 3 661 fr., as against 703 fr. in 1916 and
I 267 fr. in 1917- These figures show the nature of the result given by
the potato crop in 1918, a result which has helped the profit from the

whole farm.

The crop gathered on the land rented from the AngIvIKER foundation

was 20 540 kg. The total crop, including the small store of i 200 kg. from
the beginning of the season was utilised as follows :

Sale ....
Household .

Eivestock .

Seed tubers.

Total

67 760 kg
14000 »

27 310 »

17 530 »

n% 610 kg

53,53 %
11,06 »

21,58 »

13,83 »

100,00 %

It should be added that the many persons always available at Neuhof,
constitute a very important factor as regards the extension of potato

growing. In this respect Neuhof is more advantageously placed than the

so called peasant farm.

(5) Artificial meadows. — These constitute a branch of the farm
to which more attention will probably be paid at Neuhof in the future,

when cultivation again will have to give way to some extent to intensive

livestock production. The artificial meadows at Neuhof have covered,

the following areas :

416,00
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The production costs are lower than those usually accepted.

(6) Natuyal meadows. — The area occupied by natural meadows
at Neuhof ,

of wiiich they still form too large a part, was as follows :

In 3916-1917, from 1255,00 ares or 37,6 % of the total area (except forestes)

In 1917-1918, )) 1205,38 )) » 36,1 » » » J » >,

In 1918-1919, )) 1145,98 » » 34,3 B » » » B »

The yields obtained from these areas are given below

Hay
Aftermath
Green todder

Pasture

Total crop iu starch values

1) » » » » per hectare.

1916-1917 1917-1918 1918-1919

15 680 kg.

163 650
49570
26 026

2074

28 735 kg.

2550
115985
36900
30472
2528

22 285 kg.

5330
219755
26 100

42 303
3692

The artificial meadows show a considerable superiority over the na-

tural meadows. The quantities of starch value produced per hectare

of area were as follows :

1917-1918
1918—1919

Artificial meadows Natural meadows

3 714 kg.

5681

2 528 kg.

3692

Extended to the meadow, the production costs per 100 kg. were :

Itay ....
Aftermath .

Green fodder

Pasture . .

1916-1917

Fr.

1917-1918

Fr.

1918-1919

Fr.

9.72

1.78

1.49

7-44

8.37

2.33
2.01

8.08

8.70
1.86

1.85

The dry fodder account, which includes all the costs of the forage crop
accounts, unites the costs relating to the natural and artificial meadows,
as well as the purchases of fermented and standing hay. The costs are

given below :



652 RURAL ECONOMICS

These figures show that, particularly, in 1918-19, the cost of dry fodder
Was very high, owing to the high price of bought fodder.

By means of special researches, the total work devoted to hay-making
and to the aftermaths was determined. The work thus utilised, calculated

per quintal of dry fodder is given below :
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(9) Draught horses. — The appended statement shows the hours

of work performed by the horses.

Total ....
Per hectare .

Per day fed.

1916-1917 1917-1918 1918-1919

9 179
250

7

II 283
254

8

II 946
269

8

The costs per hour worked by the horses were

in 1916-1917

in 1917-1918

in 1918-1919

0.65 fr

0.74 fr

0.81 tr

Taking the duration of the work as 10 hours, the cost of a driver with

a team of 2 horses was :

in 1 91 6-1 91 7

in 1917-1918

in 1918-1919

19.52 fr

21.32 fr

24.80 fr

The increased expense is mainly due to the heavier cost of feeding.

(10) Dyaught oxen. — The cost per hour worked by oxen was

in 1916-1917,

in 1917-1918,

in 1918-1910,

0.469 fr

0.255 fr

0.372 fr

The oxen were not worked so intensively as the horses. During the

3 years, they yelded 91,44, and 30 hours of work per hectare and 3 i, and

1.7 hours of work for each days food.

(11) Milking cattle. — - The number of cows was as follows :

in 1916-1917 17.9 head

in 1917-1918 15. 1 head

in 1918-1919 16.6 head

The total cost of the dairy cattle was as follows :

in 1916-1917,:
—

3,23 fr. per day peraw and 1179 fr per anniun.

in 1917-1918, :— 3,56 » » » » 1300 » » »

in 1918-1919, :
—

5,38 » » » » 1965 » » »

The cost of feeding" alone amounted :

in 1916-1917, to 2,19 fr. i. e, 67.69 % of the total cost

in 1917-1918, to 2,13 » » 59.52 % » » » »

in 1918-1919, to 3,59 » » 66.77 % »« » » »

[5»4]
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The money value of the milk produced, the calves, maniire, growth,
and work is given below.

1916—1917
1917-1918
1918—1919

Per day's
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to 55 000 fr., or about 25 % of the total capital. This capital gave the

following net yield :
•

Total

1916-1917 275.43 fr

1917-1918 I 480.90 »

1918-1919 3. II »

0/
/o

0.51

2.96

0.005

The chief cause of these unfavourable results is the increase in the cost

of feeding and the decline in niilk production.

(12) ^Young stock. — This account includes all the cattle from birth

to the moment when they becope cows, bulls, or draft oxen. The

profit from some 14 head during the 3 years was, i.ii, 9.86, and 35. 0%
respectively, Again the gain of i kg. in weight cost 2.33, 3.18 and 3.69

fr., respectively, for the 3 years. The increase in weight during the 3

years is given in the appended statement :

Total gain kg
Gain per day per head »

Gain per 100 kg. starch value ......
, . . ( as a total . . fr.

Value of the gam • •

-^ per kg. . . . »

I9I6-I9I7
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. A few figures relating to the profit are appended

Cost of production per egg

Market price » »

Profit » »

Net yield per loo fr. of capital.

1916-1917 1917-1918

19 centimes

20 »

I »

9.16 %

16 centimes

30 »

14 «

26.50 %

1918-1919

33 centimes

36 »

3 »

16.S9 %

(II) Final account. — In this account are found the income, profit
net yield, etc., for the whole farm. The net yield as a percentage of the,

capital invested is given in Table V aTnd is the only item that we quote.

TabIvE V. — Net yield of Neuhof as a percentage of the capital invested.

Winter rye
Winter wheat
Winter barley

Spring barley
Oats

Total for cereals :

Potatoes

Beets

Total field crops

Horses

Oxen

Dairy cattle

Young stock

Pigs

Poultry

Total for livestock :

Fruit crops
Forest crops

Total net yield:

Expressed in money, the net yield is :

For the field crops fr.

For the livestock »

For the fruit crops »

For the forest crops. »

1916-1917

7-12 %
7-53

17.76

23-38

16.05 %
23.88

19.90

18.12 %
3-90

350
0.51
O.II

12.10

9.16

0.08 %
2.75

1.96

«.35 %

12 441.10
.S8.29

178.58— 68.55

1917-1918 1918-1919

0.88 %
19.78

27.63
16.69

18.40 %
3490
21.41

84.6T %
7.96

4.84

2.96

9.86

•59.72

26.50

18.33 %
38.55

16.51

n.69 %

17277.15
14023.23
2 391-23

768.54

25-74 %

11.90

21.70

18.91 %
81.02

65.05 .

4i.«i %:|

6.33

7-43

0.05

305
22.93

16.89

4,8? %j

24.78

4.40

19.78 %j

35 545-98

5470-56
I 284.18— 222.39

Table V clearly shows the growing superiority of field crops, whicl

are favoured at Neuhof by the work of the pupils. For details regarding

[5T4]
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this work and its valuation, a report by the author (Part, i of the Annuaire

Agricole ae la Suisse, 1918, pp. 41-114) niay be consulted.

Onl}^ in 1917-1918 did the livestock give an appreciable return.

The conclusion arrived at is that, at Neuhof ,
no restriction can be plac-

ed on field crops for the moment, as they ensure the revenue of the un-

dertaking, whilst conservirg the exploitation of livestock as far as possible.

In time, the area occupied by natural meadows will be reduced to the pro-

portion strictly necessary, and the artificial meadows and field crops will

benefit from the largest possible area.

575
- Cost Accounts on a Fruit Farm in Scotland. — iames wyllie {West of Scotland

As,ncultural College) in The Scottish Journal of Agriculture, vol. I, n° 23, p. 301-306.

Edinburgh, July 191 8.

Arrangements were made in 1914 by the West of Scotland Agricultural

College to keep a detailed record of costs on a fruit farm at Nemphaar,
near Lanark, with a view of obtaining data as to the relative efficiency of

various fruit farming rotations. This work is still in progress, but in

view of the paucity of systematic accounts of this kind, the author has

thought it useful to publish the first results :

Blank forms were distributed for :
—

a) manual labour, b) horse

labour, c) genera^ expenditure, d) receipts.

Duly completed they were sent back to the College, where the tabu-

lation of results and preparation of accounts were done under the direc-

tion of the author.

By this meaus, records were kept for the following : strawberries,

I gooseberries, raspberries, and black currants. The last two crops were

!
not handled to any large extent ;

the data contained in this report refer

then to the two first.

Example of cost account. —• In the first place, the author gives

as an example in Table I, the completed cost account to indicate the method

pursued.

'•No charge is indicated concerning the cost of management. The

omission is justified by the fact that the net profit shown may be considered

as the farmer's
"
labour income."

Cost of pi^anting strawberries in 3 successive seasons. — The

data obtained with regard to this subject is summarised in Table II.

The low cost of planting in 19 16. was due to :

i) the cost of the plants which was onty 2s 6d. per i 000 com-

pared with 5/- and 7/- in 1915 and 1917 respectively ;

2) to the smaller expenditure on hoeing and weeding.

Cost of production and returns. — Straivherries. — Table III

gives the average cost of production, yields value of crop and net profit

per acre, and the average sale price per lb. and per cent, for each of the

three years.
It is necessary to state that in 1915, there were five fields involved

(three under i^^ crop, one under 2^^ and one under 3"^^), in 1916 also five

[574-575]
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(one under i®* crop, three under 2"^ and one under 3^^), and in 1917, only-

three fields (one under 2°^ crop, and two under 3^"*).

This partly explains why the cost per acre in 1917 had increased so

little compared with 1915 ; in 1915 the total cost of £ 45 per acre had been

divided as follows ; £ 20 for crop I, £ 15 for crop II, and £ 10 for crop III,

The most noticeable feature in Table III is the extraordinary fluctua-

tions in yield. Independantly of the variety cultivated, and whether

first, second, or third crop, the predominating factor seemed to have
been the weather.

This table indicates also that the existing methods by which the

fruit reaches the consumer are far from being economical.

Tabi^E I. — Cost account.

Field. —
Acreage.

—

yds.

No. 3 (b).
- 2 acres i rod 9 poles. 20

Dr.

Strawberries. — Second crop.
Varieues. — Ruskin. Lord Overt-

own, Bedford Champion,

Cr.

To valuation brt forward £1000

tf* = Piecework

I9I7
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Table II. — Cost of planting strawberries

Year Field Acreage

1915

I916

1917

3 (b)

I (b)

10
(a)

Ac. ro. po. yds.

2

2

I

I 9
o

1 25

20
o
o

Cost per acre

44 7 3

31 15 4

63 15 7

Table III. — Cost of Production and Returns - StraiiDherries

Year Acreage

Average
cost of

production
per acre

Average
yield

per acre

Average Sale Price

Per lbs Per cwt

Average'
value of

crop per acre

Average
net profit

per acre

Ac. ro po yds; fi. s.

1915-

1916.

1917.

d.

I 23 14
'

38 2 9
o 33 4

3 39 4

36 8 2

41 I 8

lbs

5063
2166

3739

d.

327
3-b7

5.62

s. d. £. s; d.

30 6 68 19 9

34 3 33 2 I

52 6 87 10 8

£. s. d.

30. 17. o

3. 6. I (loss)

44. 9. o

Table IV.

Year

Hours. Man I,abour

Per acre Per cwt.

Hours. Horse labour

Per acre Per cwt.

I915
1916

1917

"34
1017
956

25
53
29

21

18

17

The cost of manual labour, apart from the labour of planting, consti-

tuted about 43 % of the total cost of production. The average cost per
hour being 3.4^ per hour in 1915. Z-^d per hour in 1916, and 4.3^ per
hour in 1917.

The varietes grown were Ruskin, Lord Overtown, and Bedford

Champion.
Gooseberries. — A single field extending to nearly 4 ^ acres was

cultivated with gooseberries, variety
" Whinham's Industry." The

relative data in connection with the crop are shown in Table V.

The variations in yield are more noticeable than those associated

with strawberry growing.
"Whilst 1915 and 1916 showed handsome profits, they were lowered

in 1917. As regards labour requirements, it requires about the same
amount as strawberries, but in 1916 the proportion rose however to 5.1 %
of the total cost of production.

These first results in the culture of small fruits on agricultural holdings
on a industrial base, are certainly not sufiicient to draw conclusions from.

11
[5*5]
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The different elements of risk seem so considerable that they necessit-

ate investigation as to the total yearly profit a loss over a period of years,
in order to make it feasible to establish exact averages.

P'urthennore, research work should be extended over a wide area in

order to eliminate the effect of local conditions as much as possible.

Tabi,e V. — Cost of Production and Returns - Gooseberries.
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•

tura di Torino, vol. lyVII, 1915), the author has shown that, given the tar-

taric acid content of the wine expressed in cc. of normal solution per litre,

a relation can be established between the total free and the combined

acidity (by the alkalinity of the ash) also expressed in cc. of normal solu-

tion ; in this way a constant can be obtained for each wine-growing district

and for each year of wine production. Once ascertained, this constant

can be used to detect watering with the addition of cream of tartar and

tartaric acid. The author stated that
" A ratio of this kind, founded on

the physiology of the ripening of the grape, like those proposed by Gautier
and others, and conjointly with them, would be of great assistance to the

chemical expert. If old or simply mature wines are in question, the malic

acid that has disappeared will have to be calculated, and correction m^ade

for this and for other factors made necessary by the alterations and treat-

ments.

The present paper is a corollary of the former, and attempts to show

the actual percentage content of tartaric acid compared with the other

organic acids of new wines.

As the author has shown, the organic acidity of wine is mainly due

to acids that already exist in the grape (malic, tartaric, and citric acids)

and to acids that form during alcoholic fermentation, the chief of which

are lactic, succinic and acetic acids. These acids are present in determined

proportions, which are altered by the addition of any one of the acids.

The author has made use of data from previous work carried out by
him or in collaboration with M. Mensio, and has drawn up two tables,

in the first of which is given the ratio total malic acid X 100 : titratahle

acidity -f- alkalinity of the ash, and in the second the ratio lactic acid X 100 :

titratable acidity + alkalinity of the ash. The figures given show that, for

new wines, the content of malic acids is about 41 %, a value which de-

creases by one-half and more in old wines. The opposite occurs in

the case of lactic acid, which may rise from an average of 10 % in new

wines to 28-30 % in old wines.

Use was also made of previous analyses made by the author, of un-

published data from the Royal Oenological Station of Asti, and particularly

of pubHcations of the ItaHan Ministry of Agriculture relating to analyses

of ItaHan wines made in the Ministry's Laboratories, and he has construct-

ed, for some thousand wines from all the regions of Italy, the curves

showing the variability of the ratio total tartaric acid X 100 : total titratahle

acidity -j- alkalinity of the ash. These graphs have led the author to con-

clude that, as the values of the suggested ratio vary with the region and

the years, they must be applied with a certain latitude and discretion.

Thus there are maximum values as high as 70 % for certain Tuscan wines

and minimum limits of 7 % for certain wines from the province of Avel-

lino, whereas the values vary between 15 and 45 % for Piedmontese, Emi-

lian and Sicilian wines and are usually between 25 and 30 %.
In the presence of the continual complication of adulteration and of

the means for detecting it, the author asks whether it would not be better

to give the preference to the idea of legal commercial limits, rather than

9* |5"3
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to the too elastic one of purity. A proposal of this nature was made by-

prof. Martinotti, Director of the Royal Oenological Station at Asti, at

the Viticultural Congress held in Alba in 1908.

578 - Datermination of the Hydrogen-Ion Concentration of Wine. — Casale, l., in he

Stazioni sperimentah agrarie italiane, Vol. EH, Part. 7-9, pp. 375-388. Modena, 1919.

The author (Royal Laboratory for Agricultural Chemistry of

Avellino) puts forward a new method for determining the hydrogen-ion
concentration (either the actual acidity or the acid energy) of wines and

for ascertaining the total quantity of bases combined with each acid. By
studying the hydrogen-ion concentration of numerous wines by means of

the saccharose-inversion method, it was found that the data obtained

were not always in proportion to the acid concentration. The proportion
is lacking, for example, in wines of high acidity, wines for which the value

of the hydrogen-ion concentration loses its importance and cannot be used

for calculating the acids-to-salts balance. The author suggests a formula

deduced from the calculation which gives the acid energy, a value that

corresponds to the ratio of acid-base combination. In normal wines,

in which the value is that deduced from the inversion of saccharose, the

proportions of the two acids, malic and succinic, can be deduced alge-

braically. On applying these calculation?, the author obtained values

generally little different from those obtained with the other methods now
in use and which are also of a mathematical character, since the succinic

acid is calculated from the weight of alcohol (0.17 cc. of normal succinic

acid to I gm. of alcohol) and because the malic acid is calculated by dif-

ference. As the ratio of succinic acid to alcohol is not constant in wine,

the determination of the two acids by the method described above does

not always give accurate results, whereas the algebraic method proposed

by the author is more accurate.

579 - Electrochemical Methods for Investigating the Addition of Sulphuric Acid

to Wine. — Casale, E., in Le Stazioni sperimentali agrarie italiane, Vol. EH, Pt. 10-12,

PP- 549-568. Modena, 19x9.

When wines with feeble coloration, or wines difficult to keep or even
"
diseased

"
are in question, the addition of a little sulphuric acid in such

proportions as not to exceed the legal limits of the sulphates will obviate

all these difficulties. This quite mihealthy practice is certainly illegal,

but the chemist does not always discover the fraud because, with the un-

certainty of analjrtical methods, the origin of the sulphates present in

wine is hardly ever investigated when they occur in abnormal proportions.
The author states that none of the methods for investigating this i

type of adulteration discriminates with certainty between the addition

of sulphuric acid and ordinary "plastering
"
(addition of gypsum). Since!

the chemical reactions showing the presence of sulphuric acid and the use
j

of
"
plastering

"
are essentially the same, whilst the electrochemical reac-

tions are different, the author investigated the question at the laboratory!

of agricultural chemistry at Avellino (Italy). The conclusions he
arrivedj

at are given below :

[5Y7-S79]
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The addition of free sulphuric acid to wine produces an increase in

the ash which does not correspond to the quantity of acid added. The

alkahnity of the ash does not decrease in proportion to the acid added,

but in a lesser proportion, and no neutral reaction is obtained even if the

amount of sulphuric acid added is proportional to the alkalinity of the ash.

The ash still remains alkaline even if more sulphuric acid is added than

corresponds to the alkalinity of the ash itself.

The electrochemical determination of the ash in normal or plastered
wines gives results that agree with those obtained gravimetrically, whereas,

in wine to which sulphuric acid has been added, the figures obtained are

higher than those obtained by the former method The addition of

sulphuric acid to wine leads to the formation of both the neutral and acid

potassium sulphate. The presence of these two salts can only be shown

by electrochemical methods, the electrical conductivity of the wine being
determined using the Wheatstone bridge.

580
- The Behaviour of Artificial Colouring Matters in Wine.— Scurti, p. and ruata,
in Le Stazioni sperimentali agrarie italiane, Vol. I/II, Pts. 10-12, pp. 497-520. Modena,

1919.

The authors report investigations which demonstrate that, in

certain cases, wines shown by a first analysis to be coloured artificially

have been proved (e. g.), by a control analysis made by law, not to contain

any artificial colouring matter.

On account of the importance of these observations as regards the pre-

vention of fraud in the preparation and sale of wine, the authors have

examined the question, especially regarding the extent to which the various

factors which, in time, may have an influence on the disappearance of

artificial substances added to wine, can be taken into account in practice.

To this end, a large number of basic and acid dyes were studied as to ;

(1) The action on them of the ferments and extract of the must

during the period of most active fermentation.

(2) The action on them of the volatile and extractive matter in

wine, particularly during slow fermentation.

(3) The action on them of the corrective materials iised in oeno-

logical practice.

(4) The action on them of pathogenic organisms.
The results, which are given in a series of tables, can be summarised

as follows :

The disappearance of artificial colouring matters in wine depends
chiefly on the protein content of the wine in question and on the eventual

presence of pathogenic organisms. A reaction is also apparently due to

the tannins, since the dyes' tend to disappear more quickly in red than in

white wines. In consequence, the dyes disappear more quickly from must
than from wine, more quickly from incompletely fermented wine than

from dry wines, and more quickly from altered wines than from healthy
wines.

lyiving agents differ from organic agents by their wider scope and,

[579-580]
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in fact, whereas proteins and tannins can only remove the acid dyes, patho-

genic organisms can free a wine from all the dyes added, no' matter what
their nature.

As regards the practical application of these observations, it is obvious

that if a wine shown by analysis to be coloured artificially is afterwards

kept in such a way that it becomes altered by disease, the fact that a fresh

analysis reveals the presence of no dyes does not constitute a valid argument
for annulling the first analysis. If, however, the wine remains unaft'ected,

two cases will have to be considered in the event of a second analysis :

(i) An acid dye was used (the nature of the dye is usually clearly

shown by the tests used to identify it).
— In this case, the second analysis,

specially if made some time after the first, also has little value, because

the artificial colouring matter has combined with the albuminoids and tan-

nins in the wine and may no longer be identifiable by anal5^ical methods.

(2) A basic dye was tised. — In this case, the control analysis is fully

reliable, because basic dyes remain practically unchanged in healthy wines.

581 - Researches in Fluorine in Wine, in Italy.
— zay, c, in l^ Staziom spenmentau

agrarie italiane, Vol. 1,11, Pts. 10-12, pp. 485-489. Modena, 191 9.

The author reviews the scanty literature dealing with the presence
of fluorine in wine and in the grape, and draws the conclusion that, although
fluorine is biologically a normal constituent of wne, natural wines must

be considered from the commercial point of view as free from this element,

as it only occurs in minimum and negligible quantities.

Studying the question from the standpoint of Italian wines, the author

examined samples of undoubtedly natural wines from Piedmont, Lombardy,
and the region around Venice. Some thirty wines Were analysed, but

only slight traces of fluorine were found.

To find out whether, in soils exceptionally rich in fluorides, the vines

could assimilate large quantities of fluorine and thus yield grapes and,

consequently, wines with a high fluoride content, the author carried

out an experiment lasting two years in which he watered vines (in 10 dif-^

ferent vineyards) with fluoride solutions of 0.25 per 1000 or i per 1000

strength. The wines made from the grapes produced by these wines

were found to contain but traces of fluorine, as did the lees deposited
in the fermentation tanks.

The conclusion was then drawn that fluorine is normally present in

natural wines, but in such small amount that its quantitative estimation

is not possible by means of ordinary methods, whence it follows that if

commercial wines contain fairly large quantities of fluorine, it can be as-

sumed that this element has been added artificially. ^

582
- On the Plastering of Wine (i).

— BorntraeGer, a., in Le Stazione sperimentaTi

agrarie italiane, Vol. EH, Pt. 7-9, pp. 349-360. Modena, 1919.

An investigation of the influence on the reaction between cream of

tartar and gypsum of : (i) Alcoholic fermentation ; (2) the duration of

(i) See also R., Nov. 1917, No. 1063 and R., July, 1918, Iso. 814. (Ed.)
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the contact between gypsum and grape ; (3) the relative quantity of gyp-

sum ; (4) the presence of whole marcs ; (5) the separation of the grapes

from the bunch. The results obtained show that : (i) The total marc

present has a considerable influence an the quantitative results of plaster-

ing ; (2) the stalks have little effect in this respect ; (3) the addition of

I % of gypsum to the grapes was more than sufficient to obtain the highest

possible plastering in the kinds of grape used (Catalanesca, Rosa, Befania,

Sanginella, Isabella) ; (4) the degree of plastering increases up to a certain

point with the rise in temperature ; (5) plastering takes place rather rapidly

in small-scale tests made at 21.5-24.5° C, and in 48 hours if frequent agi-

tation is applied ; (6) the alcohol that forms leads to a decrease in the in-

itial content of sulphates, owing to the precipitation of the gypsum that

had merely dissolved in the must.

583
- On a Simplified Method of Sugar-making : the Production of Red Beet-Sugar

with the Beet Taste. — The Kestner process, described by M. I^indet before the Acade-

niie d'Agriculture ;
remarks by IM. E. Pluchet, in Comptes rendus des Seances de I'Acade-

mie d'AgricuUure de France, Vol. VI, No. 11, pp. 291-293. Paris, March 17, 1920.

M. Kestner, of Iville, wondered whether it was worth while for the

French beet-sugar makers to produce a sugar as white as that ordinarily

used ; provided such sugar would only be used for certain purposes, e. g.,

sweetening coffee, in chocolate, cakes, etc. For this reason he produced
a red sugar by the direct evaporation of slightly purified beet juice.

At first, M. I.iNDET cast doubts upon the process, since beet sugar

always retains something of the taste of the beet ; in fact, so much so, that

makers of champagne wines no longer sweeten champagne wines with

beet sugar, no matter how purified it may be ;
the taste even reappears

some years after the sugar was first added.

M. Kestner found an elegant solution of the problem. In his process,

the beet juice is heated to 125 or 1300 C, a temperature which does not

affect the juice, but causes the beet taste to disappear. The juice is pre-

pared by the usual diffusion method and purified by adding an amount
of lime equal to only half of that usually employed ;

the juice is then pas-

sed through a filter-press and evaporated at 125 or 130° C. In this way,
he obtains a slightly alkaline syrup which he saturates with phosphoric
acid and evaporates (to a consistency almost like that of putty) at 130° C,

at which temperature the beet taste disappears. The thick syrup sets

and gives crystalline sugar.
It was M. Kestner's idea that beet sugar could be made in this way

in small sugar factories, particularly in regions such as the South-west,

where the sugar-beet is not grown. M. Lindet thinks, however, that

the small works he had in view were destined to become large factories,

for a works always engenders has a certain outfit, the cost of which

must be paid out of the general expenses ;
hei s of opinion that this process

would have a chance of succeeding in the sugar factories in northern France,

as they are gradually reconstructed. It requires less material and labour,

since it does away with carbonatation, sulphitation, clarification, etc.,
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and working tip the by-products. The fiscal question still requires solution,

as the Revenue authorities wish to tax this sugar at the same rate

as pure sugar, i. e., on the net weight; but it only contains 86 % of

saccharose, and this alone should be taxed.

M. Kestner asks that the same rule as that applied in refineries,

the rule of yield, should be applied to this sugar, and, in this case, there;

would be a deduction of 15 to 18 % on which no tax should be paid. Thej
Revenue authorities ought to go into this question.

In any case, it appears that 3 sugar factories, one in the South-west,^

will be established to work next season's crop according to this method.

It will be interesting to know the results obtained.

M. E. PiyUCHET asked M. Lindet whether this process would not re-

quire a large amount of fuel, seeing that the evaporating temperature 1

is 130° C, and whether the present high price of coal would not make the

process very costly. "With evaporation in a vacuum, evaporation is ob-

tained at a much lower temperature than 100° C.

M. IviNDET replied that he had no data which would enable him to

answer the question, but he would go into the matter.

584
- The Chemical Composition and Industrial Utility of « Ye Goma » Oil. — L'A-

gronomie Coloniale, Bulletin mensuel du Jardin Colonial, New Series, Year IV, 1919-

1920, No. 28, p. 122. Paris, January-Februat5', 1920.

The Chemical Department of the Jardin Colonial (Nogent-sur-Marne,

France) has examined a sample of the seed of the
"
Kno Abura

"
of Japan

also known as "Ye Goma "
and

"
Sudza

"
{Perilla ocymoides l/-), which

yields a drying oil in fair amount. The results of the examination were
as follows :

Moisture 8. 80 %
Fat 39-2/ »

Nitrogenous matter 22.75 »

Ash 4-38 »

Not estimated 24.10 >' *!

Ye Goma oil is used in Japan for warding ofi insects and for water-

proofing clothes, parasols, and paper. When incorporated w;ith lac it.

yields a brilliant and translucent yellow varnish.

585
- Mangora Oil. — See No. 525 of this Reviete;.

586 - The Preparation of Soya Sauce in Kwantung, China. — Groff, e. h, in The

Philippine Journal of Science, Vol. XV, No. 3, pp. 307-316, 7 pi. Blanilla, Sept., 1919.

The preparation of soya sauce in China does not constitute merely
a home industry, but is often a true commercial industry, carried out in

large factories. But it is always very difficult to obtain information as

to the methods of manufacture and to obtain entry into the works. For

this reason, the author, having been able to study the whole process fpl-

lowed in a factory in Canton, gives a description of the process, accompanied

by photographs of the plant, etc., and the different stages of manufacture.
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The process described comprises the following operations : The soya

seeds kre placed in a boiler, covered with water (14 parts by weight of

the former to 11 parts of the latter), and boiled until soft, care being taken

to prevent them getting crushed ; when boiled, the beans are drained in

bamboo baskets, allowed to cool, then spread on a table and mixed with

flour (12 of flour to 14 of beans), taking care not to break the seed coat

and making sure that each bean, is covered with flour
;
the beans are now

placed on racks to a depth of some 4 cm., and arranged with the fingers

so as to allow free circulation of air ; the racks are made of bamboo, and

are usually round, 90 cm. in diameter and with a side 4 cm. deep. The

racks are piled one above the other in a dark
"
moulding

"
room ; in three

days after being placed in this room, moulding begins and is complete in

one or two weeks, according to the season. The flour-covered mouldy
beans are placed in earthenware jars (46 cm. high and 47 cm. in diametei)

which have been exposed to the sun for some months, and which are then

filled up to the brim with a 27 % solution of common salt. The jars are

left in the sunshine for from 2 to 6 months (the product is all the better

the longer the exposure ; during the night or when it rains the jars are cov-

ered with bamboo mats). The exposure to the sunshine leads to the evap-

oration of the liquid with which the jars Were filled ;
for this reason, 3 days

before some of the sauce is siphoned off, the jars are again filled with salt

solution. The 7i5 of the liquid in the jar is siphoned off ; the jar is allowed

to stand, and more liquid is siphoned off until only ^/g of the content

is left. The sauce first extracted is the best and most costly ;
before

being put on sale, it is again exposed to the sun for from i to 6 months,

sometimes as much as 2 or 3 years. The addition of salt water, exposure
to sunshine, filling up, and siphoning off the liquid are repeated 3 more

times
; in this way, the quality of the sauces obtained deteriorates and these

sauces are mixed together for sale. In some factories, instead of exposing
the residue from the previous extraction to the sun, it is boiled to obtain

the 2nd, 3nd and 4th extractions of sauce, but though this gives a product
that sells very cheaply, it is of very poor quality.

The mould which gives the sauce its characteristic perfume and taste

is yellow and is probably an Aspergillus ; a black, injurious mould, a Mucor,

sometimes appears, but all the beans covered with this black mould are

rejected.

58 ' - The Cost of Milk to Producer and Consumer in the U. S. A. — pearl, r. ,
in Hoard's

Daiiyman, Vol. XVII, No. 4, p. 148. Fort Atkinson, Wis., Feb. 14, 1919.

The author gives the following information in tabular form : (i) The

prices obtained by farmers who sold milk in 9 cities in the U. S. A. in

each year from 1913 to 1918 (first half-year) ;
for the extreme years, these

were, in cents per quart on 3.50/0 milk. New York 35 and 66, Boston 36 and 74,

Philadelphia 34 and 65, Chicago 38 and 56, Buffalo 41 and 66, Baltimore 41
and 70, Pittsburgh 30 and 60, Cleveland 32 and 58, Washington 42 and 79.

Compared with the figures for 1913 there were the following percentage
increases in respect of each town : 88.6, 105.5, 91.2, 47.4, 61.0, 70.0, 100,
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81.3, 88.1 ; (2) the average prices obtained for 11 other farm products
were, on the average for the U. S., as follows :

Products
Price

in 1913

Price

Jan.-June

igiS

Increase

/o

Milk

Wheat
Maize
Potatoe

Butter

Hogs
Pigs
Cattle

Sheep
Lambs
Onions

j3eans

per quart $

per bushel • • • »

» » »

» » . . »

» pound »

» dozen »

» cwt. »

» » , . . . . »

» » »

» » ))

» bushel »

» » ... »

0.037

0.787

0.594

0.642
0.269
0.218

7-494

5892
4542
6.050

0.957
2.221

0.066

2.024

1.483
1.021

0.416

0.379

15.473

9.373

11.458

14.570

1.528
6.822

78.4

157-2

1497
59.0

54.6

73.9

106.5

59-1

151.6

140.8

59-7

207.1

0//o

In a third table, the prices paid to the producer and the retail price
for milk in each of the above-mentioned towns during 1913, 1917, and the

first 6 months of 1918 are compared.

Taking the average of these nine cities, it will be found that the

farmer's share for milk during the first 6 months of 1918 are 78.4 %
higher than those of 1913. This increase in price is greater than that

of potatoes, butter, eggs, cattle, and onions, and is smaller than that of

wheat, maize, hogs, sheep, lambs, and beans. The percentage increase in

the price of milk during the first 6 months of 1918, compared with the

same period of 1917, was greater than that of any other food product, three

of which (potatoes, onions, and haricot beans) decreased in price. Except in

Chicago and Buffalo, the producer received a higher percentage of the

price paid by the consumer in 1918 than in 1913.

588
- Milk Production in Southern China. — See No. 558 of this Review.

589 - The Fungoid Flora of Brie Cheese. — LousifeRE, a., in Comptes rendus de I'Academie:

des Sciences, Vol. CLXX, No. 6 pp. 336-339, 2 fig. Paris, Feb. 9, 1920.

Amongst the fungi which grow on the surface of Brie cheese, the only
'

ones that have been recorded and studied as yet, are several species of

Penicillium, which are supposed to play a part in the process of ripening.
When the curd is left alone, it undergoes a series of changes. The

micro-organisms disseminated in the mass, attack the lactose and casein, ;

and bring about various fermentations ;
the milk sugar, in particular, un-

dergoes a lactic fermentation and the nitrogenous matter, under the in-

fluence of proteoljrtic enzymes, is transformed to caseone. However,
if these proteolytic ferments are to display their normal activity in the

coagulum, this must be neutralised or even become alkaline. And it is

owing to the intervention of the moulds that grow on the surface that the

[58T-B89J



MEAT INDUSTRY 669

organic acids, particularly lactic acid, undergo progressive combustion

and are finally destroyed. On account of the important part thus played

Dy these fungi in ripening, the author has investigated the question and

aow publishes his first results.

When samples from different ripening cellars were examined system-

atically, it was found that the fungoid fiora of Brie cheese was much more

omplex than had previously been thought. During ripening, besides

the well-known species of Penicillimn, a whole fungoid flora develops ;

this flora includes, in order of frequency : Fusarium sarcochroum Desm.

and Geotyichum candidum lyink, which are almost constantly present ;

then, nmch less frequently, Trichosporium sp. and Botryotrichum piluli-

\fernm Sacc. and March ; finally, on dried-up, ripe specimens, Hormoden-

\iron cladosporioides (Fresen.) Sacc, Gymnoascus luteus Zuck. and a species

of Lasiobotrys are often found.

All these fungi develop solely their conidial form, with the exception
Df the last one, which develops perithecia in culture tubes. The author

gives interesting new details about two species, Trichosporium sp. and

Hormodendron cladosporio ides.

590
- The "Xarque" (Dried Meat) Industry in Brazil; Production and Exporta-
tion. — Bulletin commercial de la Section dcs Affaires economiques et commerciales du

MinisUre des Relations exterieures de la Republique des Etats-Unis du Bresil, No. 8, p. 22 ;

No. 9, pp. 6-5. Rio de Janeiro, 191 9.
"
Xarque

"
is dried, salted meat

;
its manufacture dates back over

a century in Brazil and the methods used have been imitated in other

South-American countries. Xarque is one of the products that helped
most in developing Brazilian cattle, especially before the war, as the cold-

storage industry has only been established in the countr>^ since then.

The xarque industry of Brazil is very adyanced, whether on account

of its plant or for the product itself and its derivatives, and large amounts
are invested in it. The production of xarque in the different producing
states is as follows :

Rio Grande do Slid 46 000 metric tons

Minas 7 ."ioo » >'

Matto Grosso i 500 « "

Sao Paulo 3 000 » »

Goyaz 553 » »

Rio de Janeiro 500 » »

Prior to the war, trade in this product was limited to the states of

Brazil, and recourse was necessitated to imports from other South-American

countries to satisfy home demands. Since 1914, however, exportation
has begun and developed rapidly. The exports from 1913 to 1918 were

as follows : 1913, 21 tons ; 1914, 138 t.
; 1915, 2 265 t.

; 1916, 7 122 t. ;

1917, Syz^ t.
; 1918, 4809 t.

591 - A Native Method Used for Preserving Meat at Fez, Morocco. — Carpentier,
in the Recueil de Medecine veterinaire. Vol. XCV, No. 5, pp. 149-156. Alfort, 1919.

Description of a native method used in Morocco for preserving meat,

particularly beef. The meat is sterilised by the triple action of salt, drying,
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and heating, whilst external contamination is avoided by covering with

a layer of fat. The author observes that this method combines prac-

tically all the known methods for preserving meat.

592 - Country Hides and Skins. — walin, c. v., Frey, r. w., veitch, i. p. and

Hickman, R. W., in U. S. Department of Agriculture, Farmers' Bulletin 1055, p, 64,

figs. 46. Washington, August, 191 9.

A joint contribution from the Bureaus of Markets, Chemistry and

Animal Industry.

Country hides and skins make up more than one-third of all the hides

and skins produced in the United States, and their condition on arrival at

the tannery is of vital interest to all who use leather. Too often the value

of
"
country" hides for leathermaking is less than that of "packer

"
hides,

because less care and skill are shown in the
"
take off

"
and in curing and

handling. In consequence the hide trade discriminates between
"
country

"

and
"
packer

"
hides and skins and pays less for the former.

This bulletin shows how farmers, ranchers and butchers may produce
liides and skins of better quality. It gives detailed directions for skinning
the animals and for salting, curing, and handling the hides and skins, with

suggestions for more advantageous marketing, in order that that both the

producer of hides and the user of leather may be benefited.

The market classes and grades of both packer and country hides and

skins are also defined and the main defects of country hides and skins, and

the waste resulting from faulty practices, are indicated. Statistical in-

formation in tabular and graph form as to market prices and price fluc-

tuations is included in the appendix.
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DISEASES DUE TO FUNGI, BACTERIA AND OTHER
I.OWER PLANTS.

593
- Behaviour of Hybrid Direct Bearers as Regards Disease during the Drought
in 1919 in Touraine, France. — See No. 488 of this Review.

594
- The " Laorcas " Vine, Resistant to Oidium, in Cyprus.

— The Cypms Ammi-
Hiral Journal, Vol. XIX, Pt. 3 and 4 ;

Vol. XV, Pt. i, p. 146. Nicosia, Jiily-Oct., 1919-

January, 1920.

During 1919, a vine was found in the Heloan property, at Alethrico,

which was completely immune to Oidium Tucker i, whereas all the surround-

ing vines were severely attacked by the fungus. It was found that this

vine came from Ayros Ambrosios (Kyrenia district), where it is known
as

"
Laorcas." The Agricultural Department will carry out experiments

to ascertain the persistency of the immunity enjoyed by this vine.

595
- Action ot Chloropicrin on Various Fungi.

— matruchot, ly. and See, p., in Comp-

tes rendus des Seances de la Societe de Biologie, Vol. I,XXXIII, No. 7, p. 1 70-1 71. Paris,

February 21, 1920.

The toxic action of chloropicrin on animals (i) suggested to the authors

the idea of trying its action on fungi. They used a closed area in which

the air was saturated with toxic vapour. The fungi were left in this air

for periods varying between 7 minutes and 8 hours, then withdrawn and

immediately replanted to ascertain their vitality. The experiments
showed that the most fragile fungi are : Hypomyces ochracea (conidia and

chlamydospores) , killed without fail after 30 minutes ; then Mucor Mucedo

(sporangia), Botrytis cinerea (conidia), Sclerotium echinahmi {sclerotia.'^,

killed after 3 ^ hours ; then Nocardia sp. (arthrospores) , Pmicillium sp.

(conidia), Amblyosporium sp. (arthrospores), and Chaetomium hostrychodes

(peritbecia), which die after period of contact longer than 5 hours 40
minutes and shorter than 8 hours.

In an atmosphere not saturated with chloropicrin, but containing 10 cgm.

per litre of air, all the fungi except Amblyosporium sp., were killed in 48

hours, and double the strength killed even that fungus in 42 hours.

RESIST.VNT

PLANTS

(i) See R., July-Sept., 1919, Nos. 1049 and 1050; R., Jan., 1920, Nos. 6 and 148;

R., Feb., 1920, No. 274; R., March, 1920, Nos. 374 and 378. {Ed.)

[593-595]
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The fungi experimented on belonged to very different groups and

represented the most varied vegetative or reproductive forms (mycelium,

arthrospores, conidia, chlamydospores, sclerotia, perithecia) and it may
be concluded from the results that chloropicrin will completely disinfect

an enclosure, in respect of any fungi it contains. It suffices to employ
the toxic vapour at saturation point for 8 hours, or at a smaller concentration

during a longer time which, however, is apparently not more than a few

days.

596 - Patents for the Control of Diseases and Pests of Plants. — See No. 572 of this

Review.

DISEASES
OF VARIOUS

CROPS,

597
- The Bshaviour of Certain Varieties of Wheat as Regards Smut, in Emilia,

Italy.
— PeGlion, v., in Rendiconti delle sedute della Reale Accademia dei Lincei, Classedi

Scienze fisiche, matematiche e naturali, and, Pfalf-year, 1919, Vol. XXVIII, Part 10,

pp. 398-400. Rome, 1919.

Researches on 34 samples gathered in the field or taken succesively
from parts of wheat recognised as smutted, by the Commission for the re-

quisition of cereals in the province of Bologna, showed that 14 samples
from various localities in that province were attacked by Tilletia Caries

(— T. Tritici) ,
-while 20 samples from the lower Ferrara district and from

various localities in the provinces of Bologna, Modena, and Ferrara, were

attacked by T. laevis. A few samples were affected by both species. The

samples belonged to the varieties Gentil rosso, Inversable, Rieti, Cologna,
and one came from a field of Carlotta Strampelli.

Gentil rosso and Inversable suffered most, but a marked resistance

was noted in fields sown with Cologna, and which could be considered as

practically free from the disease, as, all things being equal, only occasional

ears were smutted, whereas, in adjacent plots,, the Gentil rosso and In-

versable varieties were severely attacked.

The variable degree of resistance of the species and varieties of Triticum

in respect of smut has been the subject of various researches, amongst
which those of Tubeup, Kirchner, and Hecke are particularly instruc-

tive. These investigations show that the practical value of a wheat vari-

ety as regards its behaviour towards smut is the result of 2 factors :

the intrinsic resistance and the degree of germinating energy. Consequently,
to judge the resistance of wheats to smut, it is sufficient to have recourse

to»the same criteria as those used in judging the resistance of wheats to

rust.

The intrinsic resistance is independent of the degree of germinating

energy, which influences the behaviour of wheat in respect of smut in a

similar way as the earliness of the vegetative cycle does in respect of rust.

Early wheats like the Cologna variety escape attack ; thus, varieties

of wheat with considerable germinating power, like the Ohio wheat used

by TuBEUE and AppEE, appear likely to escape smut. But Kirchner's

experiments, confirmed by Hecke, have shown that this estimate does

not possess absolute value and, just as it should not be concluded that a

variety with feeble germinating power is liable to smut, similar!}^ a high
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germinating power is not a sure sign of resistance to infection. It follows

that, on lowering the germinating energy
— which closely depends on

the conditions of moisture and temperature under which germination
takes place

— it will be relatively easy to show the degree of resistance

possessed by varieties of wheat.

The author has applied this theory to the study of 13 selected famihes

of wheat grown on a large scale ;
the sample grains were uniformly covered

with spores of T. laevis. One part of the seeds was sown in large pots

on November 21, 1918 ;
the rest was sown in rows in the field on November

23. Germination was very slow and the first shoots began to show only

on December 15.

The results obtained in July, 1919, are summarised in the appended
table :

Families

Cologna

Zucchettc

Cologua .

Zucchetto

Carosello . .

Turgido . .

Gentil rosso

Demi-ariste ,

Marzuolo . .

No.



674 INJURIOUS INSECTS, ETC. — GENERAL

The disease had already been found on pimento near Sural (Bombay)
and at Rangpur (eastern Bengal), and on the papaw tree in Kathiavar

(western India) at Dacca, and in Burma.
When the fungus, isolated from tobacco, ginger, and the papaw tree,

was inoculated into these plants, as well as pimento, the potato and castor

plant, the inoculation gave clearly positive results in most cases.

The species of Pythium in question is described by the author as new .

to science under the name of P. Bupleri.

In the case of ginger, the disease is propagated chiefly by the use of

infected rhizomes in new plantations, and, in rare cases, by the soil itself

if water logged. To control the disease, the measures advised include

the burning of all diseased ginger plants, the use of crop rotations and

healthy seed, perfect draining, and careftil destruction of all weeds.

The disease is very harmful to the papaw tree in damp seasons. The
diseased portion of the tree should be completely removed as soon as signs
of attack are shown, and the woimd thus caused by cutting should be treated

with liquid antiseptics.
As regards tobacco and pimento, treatment of the nurseries with

chemical was not found efficacious. If the soil, however, is sterilised by
burning the dry vegetation present in the nurseries, this acts as a preven
tive measure

599 - Cata/pa bignoniodes x C. K&empferi, Resistant to Low Temperatures
and to Attacks by Macrosporium Cata/pae. — Sei:i<io. 517 of this Revien:

INJURIOUS INSECTS AND OTHER LOWER ANIMALS.

GENERAL 600 - Insects Injurious to Cultivated Plants in Morocco. — vayssiere p., in the Bul-

letin de la SocieU entomolo^ique de France, No. iS, pp. 340-342. Paris, 1919.

Using specimens sent during recent years to the Entomological Sta-

tion at Paris, and others collected during a visit in the spring of 1919, the .

author has drawn up a preliminary list of the insects injurious to cultivated »|
plants in Morocco. The list includes the following species :

/!)Orthoptera
(i) Schistocerca tatarica L-, the most serious pest in Morocco.

(2) Dociostaurus maroccanus Thunb., of secondary importance
of recent years to Moroccan crops, as it has not appeared in numbers for

some time.

(3) Gryllotalpa vulgaris E-, very common, particularly in the Fez

region, where the town nurseries suffer considerably.

B) Coleoptera
(i) Tropinota crinita Charp., occurred in great numbers in 1919

in the Figuig and Bou-Denib oases, where the insect devoured the flowers

of kitchen garden and ornamental plants, particularly beans, iris and roses.

(2) Cassida viridis L,., collected at Taza on cultivated artichokes ;

it has probably been introduced recently, as it is not widely distributed.

(3) Colaspidema atrum 01., indentified from larvae gathered in large
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numbers in a lucerne field at Marrakech, where it caused serious damage
„in early spring, 1919 ;

the natives have only noticed it since 1918.

(4) Labidostomis hordei F., in vine buds at Meknes (i).

(5) Capnodis tenebricosa 01., common in nurseries at Fez, where its

larva is very injurious to fruit trees (peach and cherry).

(6) Laria pisoruni 'L,., causes considerable damage to pea crops
and in stores in the Meknes and Rabat regions.

(7) Larinus afer Gyll. and L. flavescens Germ., very harmful to ar-

tichokes (by mining the stems) on farms to the north-east of Casablanca.

(8) Lix'us scabricollis Bohem., named from an imperfect specimen
on beet in the Fez region.

(9) Xyleborns dispar F., has developed in large numbers on stone-

fruit trees, especially at Fez and Rabat ;
the trtmks are literally riddled

with the holes of this Scoljrtid.

C)Ivepidoptera
(i) Zeuzera pyrina I,., appeared at Fez and Rabat as a veritable

pest of fruit trees
;
the author found 6 larvae in one quince tree.

(2) Leucania [Heliophila) unipuncta Hw. ; a larva whose identifi-

cation ought to be examined carefully is reported to have ravaged the

fields in the Fez region from January to March of late years ;
it is said to

attack all crops, especially graminaceae.

(3) Sesamia nonagrioides lycf., very harmful to young sugar-cane

plantations at Sidi AH (Azemmon) and at Rabat.

(4) Phthorimaea operculella Zell., can be considered, after 5. tatarica,

as the insect most injurious to crops in Morocco
;
it offers a serious hin-

drance to the extension of the potato crop in the country ; available infor-

mation shows that this pest has been long present in the country (2) .

(5) Phycita diaphana Stgr., said to have attacked the leaves of the

castor plant in 1917 at Rabat.

(6) Earias insulana On., is the sole pest found by the author on

cotton plants at the Fez Experimental Farm.

(7) Lita ocellatella Boyd., has increased to large numbers in the beet

crops in the Fez region since 1917 (3).

601 - New Studies on Sorosporella uvel/a, a Fungoid Parasite of Noctuidae in

America (4). Speare a. T., in journal of Agricultural Research Vol. XVIII, No. 8.

PP- 399-439. Washington D. C, Jan, 15, 1920.

Observ-ations mainly of a biological nature on Sorosporella uvella (Krass.)

Gd., a fungus recorded from the eastern United States and from Canada

MEANS
OFPREVKNIION
AND CONTROL

(i) Sec R., Oct. -Dec, 1919, Ko. 1298. [Ed.)

(2) See R., Jan., 1919, No. 140 and R., March, 1919, No. 404. {Fd.)

(3j Besides the species listed here, the beetle Cyrto2,nathus fcrficatus I,, and the I.epi-

dopteron Thaumctopea [Cnethocampa) processionca I,., have been reported as injurious to

the vine and cork -oak respectively, in IVJorocco, as well as other insects. See R., Juh'-.SepL.,

1919, No. 1057, and R., Oct. -Dec. 1919, No. 1305. {Ed.)

(4) See R., June 191 7, No. 611 and R., April, 191S, No. .(.94, [Ed.)
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as a parasite of various species of Noctuidae. The observations are based
on the study of artificial cultures of the fungus, on inoculation experiments
on various living hosts, and on the histological study of infected insects

before and after death.

It is now admitted that the fungus in question should be classed not

with the Entomophthorales, but with the verticillate Hyphomycetes until

its perfect or ascigerous stage is discovered. In fact, the development and
structure of the conidiophores of 5. uvella, and the formation of the conidia

are characteristic of the latter group of fungi.

The fructifications of the parasite in question consist of thick-walled

resting spores or chlamydospores and thin-walled conidia ;
the latter have

now for the first time been definitely connected with the life cycle of the

fungus.
It has been shown that the special, saccharomycetiform vegetative

cells present in the blood of infected insects are ontogenetically connected

with other phases in the cycle of the fungus. These cells are ingested by
some of the white blood-corpuscles (phagoc3d:osis) and this is apparently
followed by the destruction of the phagocytes. This phenomenon has

been overlooked by those who have studied the fungoid diseased of insects.

The fungus grows quickly on artificial media and shows two entirely

different types of development when cultivated on the appropriate medium.
In certain cases, whether the fungus is cultivated on artificial media, or whe-

ther the chlamydospores are put in damp cells, fruiting structures of the

Isaria type are produced.
The disease caused by S. uvella is rapidly transmitted to healthy in-

sects ; in laboratory experiments a mortality varying between 60 and 90 %
can soon be obtained.

INSECTS, ETC.

INJURIOUS
TO VARIOUS

CROPS

602 - Prospa/tella ben'ese/,a, Hymenopterous Parasite of D/as/j/spe/i^a^dwa
in France. Foutiers, S., in the Bulletin de la Societe entomolo^ique de France, No. 18,

PP- 334-335. Paris, 191 9.

As attention was drawn towards the end of 1918 to the appearance
of Diaspis pentagona in France at various points on the Mediterranean

shore (i), researches were begun with the aim of finding whether this scale

insect was controlled by its natural parasite, Prospaltella berlesei.

The number of pierced scales of D. pentagona furnished an almost

certain sign of the presence of the parasite. In fact, a number of micros-

copical preparations and rearing the adult insect in breeding bottles provided
absolute confirmation of the forecast made.

603 - Bruchus rufimanus, a Beetle Injurious to Beans in California. — Campbell.

K.. E., in the U. S. Debt, of Agric, Bulletin 807, pp. 122, 6 lig., i PI. Washington, D, ^,1

C, Januaiy 27, 1920.

Of late, bean growing, in California has been seriously affected by the

presence of the bean weevil {Bruchus rufimanus Boh.).

Although this beetle v/as recorded for the first time in the United

(i) See R., March, 1919, No. 408. [Ed.)
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States in 1909, it has probably been present there since 1888. Wherever

beans are grown in California, the beetle has been found ;
it not only de-

creases the value of the product, but it has even led the farmers to reduce

considerably the area devoted to the crop.

B. rnfiman-Hs has one generation a year and does not develop in dried

beans. The egg stage lasts 9 to 18 days, the larval stage 10 to 15 weeks

and the pupal stage 7 to 16 days ; the adult lives from i to 8 months. The

eggs are laid on the green pods in the fields from the middle of March to

the middle of May ;
the larvae are full-grown by August and September

and the adults can be found from August to the June of the following year.

The damage caused by the bean weevil is mainly due to the fact

that the larva feeds and becomes the perfe<!t insect inside the seeds Many
imagines remain in the seeds for several months, thus rendering them unfit

for food, but other imagines leave the seeds as sooij as they have passed
the pupal stage, leaving round holes in the seeds at the place where the lar-

vae have fed on the tissues. The appearance of these seeds decreases

their chance of sale and, moreover, the seeds are not only lighter but have

a reduced germinating power. The germination power of infested beans

is 20 to 40 % less than that of healthy ones. The germination of seeds

one year old or more is only slightly less than that of new seed.

In America, there are no natural enemies of the beetle that pro^•ide

an efficacious and sure control.

Exposure to a temperature of 77-82^^ C for over 90 minutes kills all

the beetles present in the seeds. Pumigation with sulphur is not an effi-

cient method of control. Carbon disulphide in the proportion of 112 gm.

per cu. metre in a hermetically closed receptacle, causes the death of all

the B. rufimanus in the seeds. It has been found that, in seeds kept for

two years, all the beetles were dead. Seeds from late crops (after March i)

are much less attacked than those from early crops (Nov. to March) .

604 - Insect Pests of the Groundnut in Queensland. — jarvis e., in the Queensland

Agricnllmal Journal, Vol. XII, Part 4, pp. 2oo-:o4, i pi. Brisbane, 1919.

The insects listed below were observed by the author at Meringa, near

Nairns (Queensland), on groundnut plants belonging to the Spanish variety,

grown for home use. lyittle or nothing has yet been published on insect

pests of the groundnut in Australia, probably, on account of the small area

of the crop in that country.
The following insects attack living plants :

'

(i) Pseudococcus sp., very similar to if not the same as P. trifolii

Forbes recorded from South America, where it chiefly attacks clover ;

about 30 % of the crop suffered in varying degree from attack by the scale ;

various stages of the scale were on the roots and other subterranean parts
of the plant and were present in such numbers on the fruit as to cover

them completely ; in certain cases, most of the fruits on each plant were
s decayed and the foliage had faded; apparently, P. trifolii had not previously
1 been recorded on the groundnut in Queensland.
! (2) A Pyralid {Glyphodes sp., or another microlepidopteron closely
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related to that genus) ; in March, the larvae join the leaves of the plant

together with silken threads, and eat the young shoots and leaf buds in

the shelter thus provided.

(3) Laelia sp. (fam. Lymantridae) ; adults of this Noctuid moth
Were reared in February from larvae found eating groundnut leaves.

(4) Chloridea assulta Gn. (= Heliothis assnlta) ;
the larvae of this

Noctuid were fairly common and damaged the young leaves and tender

shoots.

(5) Chi. obsoleta F. (= H. armigera Hb.) ; a few larvae attacked
the young leaves to a slight extent.

(6) Atractomorpha crenaticeps Blanch, (fam. Acridiidae).

(7) Cyrtacanthacris sp. (fam. Acridiidae) ; this orthopteron, like the

previous one causes slight damage to the leaves.

(8) Isodon puncticolle (fam. Scarabaeidae) ; the adults of this beetle

were recorded from Sandgate in 1917 as damaging the plants by eating
the stems just below the surface of the soil.

Insects that attack stored groundnuts :

(i) Homoeosoma vagella Zell. (fam. Pyralidae) ; the larv^ae of this

Pyralid attacked some Giant Peanut groundnuts from Cairns ; they live

on the seeds and, when full grown, they leave the pods and pupate in silken

cocoons.

(2) Tribolium fermgineum Fab. (fam. Tenebrionidae) ; common
in stored groundnuts ; T. confusum Duv. has already been reported as

injurious to groundnuts in America.

(3) Carpophihis sp. (fam. Nitidulidae) ;
some adults of this beetle

were attracted by dry groundnuts kept in a tin ; they probably fed on broken

nuts, residues, etc. ^

605 - Coelaenomenodera elaeidis n. sp., a Beetle harmful to the Oil Palm

{Elaeis guineensis), in the Gold Coast, Africa. — maulik, s., in the Bulletin of

Entomological Research, Vol. X, Pt. 2, pp. 171-174, 3 fig. I<ondon, Janxiary, 1920.

The author describes, as a new species, a beetle named Coelaenome"

nodera elaeidis (sub-fam. Hispinae, fam. Chrysomelidae), which is reported
to be injurious to the oil palm [Elaeis guineensis) in the Gold Coast, Upper
Guinea.

From information supplied by Mr. W. H. PATTERSON, Government

Entomologist in that British colony, the insect has suddenly become in-

jurious and is said to have destroyed all the leaves already open of several

thousand palms in a single district. A similar invasion occurred in 1909,
but ceased as soon as the next rainy season came on

;
after that period the

insect was very rare. The total damage is apparently considerable when
the beetle is numerous. Regarding the nature of the damage, the larvae

bore galleries in the young buds and the adults destroyed the young leaves

666 - An Unidentified Dipterous Pest of Celery in Cyprus.
— The Cyprus Agricultural |

Journal, Vol. XIV, Pt. 3-4, Vol. XV, Pis. i, p. 152. Nicosia, July-Oct., 1919, Jan. 1920.

A dipteron belonging to the sub-family Trypaneidae, but not yet spec-

ifically identified, was recorded in 1919 on celery, which was attacked by

[604-606]
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large numbers of the insect. The dipteron lays its eggs on the leaves, and

the larvae mine in the leaf, eating the parenchyma.
The presence of the larvae is shown by patches of varying extent on

the leaves. All attacked leaves should be cut off and burnt at once ;
this

prevents the appearance of a second generation of the dipteron and, con-

sequently, a second attack.

607
- Neophyllaphis podocarpi n. gen., n. sp., an Aphid Observed on Podo~
carpus macrophylla in Japan. — Takahashi R.., in the Canadian Entomologist,

Vol. I^II, No. I, pp. 19-20, I fig. I^ondon, Januar>', 1920.

The author gives a systematic description of a new species and genus
of aphis named Neophyllaphis podocarpi, and found on the leaves of Podo-

carpiis macrophylla at Meguro (Tokyo). The winged and wingless forms

both appear from May onwards in the second and following generations.

The sexuparous forms are wingless, but it is interesting to note that the

oviparous female and the male as well are mnged ; these forms appear
in September.

As is often found with species of Siphonophorina, the wingless vivi-

parous females may j)roduce either winged or wingless forms, but the

winged females only produce apterous forms.

The new genus is closely related to Phyllaphis Koch., but differs from

it in several characters.

608 - Cheimatobia brumaia, a Macrolepidopteron Injurious to Cherry Trees

in the Rhone Valley, France. — Blanchard, E., in La Vie agricole et rurale, Year IX,
Vol. XVI, I\o. 10^ p. 169. Paris, March 6, 1920.

The winter moth, Cheimatobia brumata, has been a pest for some years
in the Rhone valley, especially in the north of Ardeche and the L^oire de-

partment. The invasion has gradually spread up^he Rhone valley and has

been found at certain places in the Roanne district.

Orchards of cherry trees have suffered most. In the Rhone valley,

some Were found whose foliage had been entirely scorched, and the crop
was consequently much reduced.

The author has tried to find out a method of control, complementary
to that which consists in the use of bird-lime. The transformation into

the perfect insect takes place in the soil, but at a depth that it is dif-

i

ficult to estimate on account of the vegetable remains that cover the soil.

;
In 1916, the author injected carbon disulphide into the ground around
some isolated trees which had been heavily attacked by the pest during
the previous year. The injection was at the rate of some 600 kg. per hec-

tare and was used at distances 50 cm. apart in every direction. Satisfac-

tory results were obtained, as the number of female moths caught on the

bird-lime was much smaller than on trees around which no carbon disul-

phide had been injected. However, the moth attacked the treated trees

in spring, which showed that the treatment was not sufficient. Therefore,

some more efficacious method should be sought, and the injections of carbon

disulphide should be made closer together than they were in 1916.
The pest climbs the tree when the first cold weather arrives, a period

which varies from one year to another.
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609 - Insects Injurious to the Almond Tree in Palestine.— blair, k. G.,in The En-

tomolofists' Monthly Magazine, Series 3, Vol. VI (VoLl^Vl), No. 61 (K. 668), p. 13.

IvOndon, January, 1920.

Mr. G. Garb of Kew York, who has recently travelleed through Pa-

lestine, sent to the British Museum (Natural History), for identification,

three species of insects which he stated caused serious damage to almonds

growing in Palestine.

Two of the insects received were wood or bark-boring beetles : Cap
nodis carbonaria Klug (fam. Bui^restidae) and Eccoptogaster [Scolytiist

amygdali Guer. (fam. Scolytidae) ;
the third is the aphid Tuberodryobiu

persicae Cholodk.

It appears that Capnodis carbonaria has not previously been recorder

as injurious to the almond tree. The specimens in question were taken
from trees in the Gderah colony, south of Jaffa (Palestine), on July 10, 1919.

Fullgrown or nearly full grown larvae were found boring galleries between
the bark and the wood in the subterranean part of the trunk and roots. The
larvae pupate inside the galleries they have bored. The insect has also

been found in other localities, particularly in the colonies of Ekron, Beer-

Jacob, and Pishon, and it is assuming great economic importance in connec-

tion w fth almond growing in Palestine.

Capnodis cariosa and C. tenebrionis ly. have been recorded in Dalmatia

as injurious to plum and cherry trees, to which they cause harm similar

to that done to the almond tree by C. carbonaria.

A note appended to the present paper states that Mr. J. J. Wai^ker
has often found two or three species of Capnodis

— amongst which C.

tenebrionis is the commonest — on the trunks of old apricot and other

fruit trees at Salonika, iy^
Besica bay, and in other regions in the eastern

Mediterranean. These species, ^ith Chalcophora stigmatica Dalm., had

evidently developed in the trees, which had already been attacked b^
their larvae.

610 - Phryneta spinator, a Beetle Injurious to Fruit Trees and Other Plants inj
South Africa. — Gunn, D., iu The Agricultural Journal oj South Africa, Vol. X, No. 58,

pp. II 25, 14 figs. Johannesburg, 1919.

Morphological and biological description of Phryneta spinator F., morel

or less common in the Union and also known in Rhodesia, British Kastj

Africa, Nyassaland, and the Belgian Congo.
The larva damages fig trees and willows most, by hollowing out, inj

the lower part of the trunk and sometimes in the roots, numerous galleriesj
which hinder the growth of the tree, cause a decreased yield in the case

of the fig tree, and make the plant less resistant to mechanical strain.1

When the attacks are repeated and serious the tree usually dies. It some-|
times happens that the beetle lays its eggs in peach and pear trees situatec

near infested fig and willow trees.

The adult insect does considerable harm by eating the bark of manyl
plants:

— Willow, fig, apple, apricot, peach, nectarine, pear, plum, vine|
Melia Azederach, Ciiprcssus liisitanica and C. horizontal is.

Nothing is known concerning the existence of natural parasites of thd

[609-610]



INSECTS, ETC. INJURIOUS TO VARIOUS CROPS 68l

eggs and larvae of Phr. spinator. Imagines collected on fig and willow trees

have been found to be attacked by Isarin sp., but it seems that this fungus
is not to be counted on as an efficient means for controlling the perfect

insect.

In the case of the fig tree, the larvae hidden in the easily recognisable

galleries in the trunk can be killed with the drawn-out tip of a knife or a

strong, flexible wire; if the larvae are hidden deep in the roots and thus out

of reach of a wire, a little parafiin or carbon disulphide should be injected

into the gallery, which should then be stopped up.
After the larvae in the galleries are destroyed in this way, it is ad\'isable

to prevent deposition of further eggs, to protect the trunk in October (the

adults begin to appear in Kovember) by means of close-meshed wire

gauze, the two ends of which are tied close together with strong string,

but taking care that the part where the gauze is tied is sufficiently far from

the trunk to prevent the insect from laying its eggs on the bark through
the m^eshes.

Bands made of paper covered with tar or carbolineum, as well as paint-

ing the trunk with these two substances are not to be recommended as they

injure bark of the fig tree. Spraying the trunk with insecticides is also

inefficacious.

The fig tree should be cultivated in such a way as to have a single trunk,

so that the cluster shape or the presence of several stems on one tree should

be avoided. The growth of weeds during summer should be prevented a

they provide shelter for the beetle and make it difficult to see where the

eggs have been laid on the bark. The growth of fig trees near willows

should be avoided also, because the willow is the chief food of this

cerambycid.

Fig and willow trees that "are severely attacked by the beetle and, for

this reason, of no further utility, should be removed and carefully and com-

pletely destroyed.

61 1 - The Orange Fly {Ceratitis capitata). Injurious to Peaches in Madagascar.
—

I,EGENDRE, I., in \hQ Comptes rendus des seancex de la Societe de Biologic, Vol. I^XXXIII,

No. I, pp. 8-9. Paris, 1920.

As a complement to the information published in 1915 (i), the author

now communicates the fact that, in December, 1917, and January-Fe-

bruary, 1918, he has again observed the presence of Ceratitis capitata,

widely distributed in the neighbourhood of Tananarive (Madagascar),
where it injures peach trees.

Peaches produced by trees from the Cape, gathered towards the end

of December, 1917, before completely ripe, apparently healthy, and kept,

in the laboratory, showed after a few days the presence of Ceratitis larvae

in their pulp, in which the pest produced the usual alterations.

(i) See R., June, 191 5, No. 670. {Ed.)
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612 - Protein Requirement of Maintenance in Man and the Nutritive EfBciency of rural

Bread Protein. — Sherman, H. C, with the- Co-operation of Gillet, 1,. II. and Oster- hygik.nk

BERG, E. (Department of Chemistry, Colmnbia University, New York), in The Journal

of Biological Chemistry, Vol. Xlyl, No. i, pp. 97-109. Baltimore, M. D., Jan., 1920.

A report of the net results of earlier experiments upon the protein

requirement in the maintenance metabolism of man which were suitable for

direct quantitative comparison, together with the data of the authors'

own experiments upon a dietary in which nearly all the nitrogen was taken
in the form ojE wheat bread.

Probably the best indication of the normal protein or nitrogen require-
ment can be obtained by averaging the observed nitrogen output in

all available experiments in which the intake appears to have been barely
sufficient or not quite sufficient to balance intake with output. Since,

however, the protein minimum thiis determined is influenced by the ac-

tion of carbohydrates in economising protein and fats (i), the results will

be comparable and will bear directly upon the practical problems of pro-
I tein requirement in food economics, but only in those cases in which the
-' energy value of the experimental ration is at least approximately adjusted
: to the energy requirement of the subject. In order to minimise the per-
sonal equation in the interpretation of the work of others, the authors'

^

; uniformly excluded all experiments showing a loss of body nitrogen greater
t than I gm. per day. The general average of the 109 experiments that re-

. mained shows an indicated requirement of 0.635 g^- of protein per kg.

(i) See R. No. 1918, Nol 1195 and 1196; R. April, 1920, No. 380. {Ed.)

[Abstracts n. 6 is]
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of body weight, or 44.4 gm. per
"
average man "

of 70 kg. per day. The
minor differences between the sexes are 0.633 g^- P^r kg. with men, and

0.637 g^- P^^ kg-' with women and therefore can be neglected. Although
this represents a large amount of work from numerous sources, so that

errors due to individual peculiarities etc., are minimised, the data of indi-

vidual experiments, however, are rather divergent. If the extremes are

rejected, and attention is paid only to 94 or 76 experiments out of 109,
the protein requirement becomes respectively 43 or 41 gm. per man of 70 kg.

per da}^, compared with. 45 gm. for the 109. The more critical the selection

included in the average, the lower the indicated protein requirement
becomes. As a general average, it can be estimated at about 0.6 gm. per

kg., or 42 gm. per 70 kg. per day.
The authors have previously shown that the protein of rations consist-

ing essentially of maize or oatmeal supplemented only by small amounts
of milk (the latter furnishing but 10 to 20 % of the food protein), may be

fully as efficient in the maintenance, metabolism of man as the average

protein or ordinary mixed diets.

The authors give the data of a series of experiments (i) in which or-

dinary (white) wheat bread furnished over 95 % of the protein consumed,
and which demonstrated : i) That practical equilibrium was maintained

on an intake of a little less than 0.5 gm.. of protein per kg. of body weight

per day ; 2) that the protein of wheat bread showed as high an efficiency

in maintenance as would be expected of the protein of mixed diet in general.
This result is in accordance with the findings of Hindhede and of Mor-
gan and HiNTZE and also of Osborne and Mendel and of Mc Collum
and his associates, that the wheat protein that suffices to maintain body
weight in adult rats is about 5 to 6 % of the total calories of the food con-

sumed. Thus, as there is an average requirement of about 0.6 gm. of pro-
tein per kg. of body weight per day, this corresponds to 2.4 protein calories,

or 6 % of the 40 calories per kg. which is commonly accepted as a fair aver-

age energy requirement for moderately active people.
It appears that a standard allowance of i gm. of protein per kg. of

body weight per day, supplemented by milk products, provides a margin
'

of safety ;
the latter should be more liberal in proportion for growing chil-

dren and for pregnant or nursing mothers.

613 - The Nutritive Value of Yeast Protein. — Osborne, T. B. and Mendel, E. B. with

the Co-operation of Ferry, E. E- and Wakeman, A. J., in The Journal of Biological Che-

mistry, Vol. XXXVIII, No. 2, pp. 223-227 + I Chart. Baltimore M. D., June, 1919-

The idea of using yeast as a source of food protein for man and the

higher animals is not new, although it has been given renewed emphasis

^through the war. It also presents the possibility of a synthetic production
of protein from exceptionally simple compounds, and in addition, its use

(i) Sherman, H. C. and Winters, J. C, Journal of Biological Chemistry, Vol. XXXV|i
p. 307, 1918 : Sherman H. C, Winters J. C. and Phillips V., Ihid., Vol. XXXIX, No. i*

P- 53, 1919.

[618-613]
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in supplying water-soluble vitamine was recently .demonstrated {Journal

of Biological Chemistry, Vol. XXXI, p. 149, 1917 ; American Journal of

Physiology, Vol. XLV, p. 431, 1918). Although the statements on this

point are not in uniform agreement, it has repeatedly been found that in

the case of both adult men and animals, the utilisation of the nitrogenous

components of yeast, as judged by the coefficient of digestibility and by
the nitrogen balance is good. Feeding experiments with growing animals

with the most exacting requirements for physiologically adequate protein
are particularly useful for determining the utility nitrogenous nutrients.

Apparently, there are no records of prolonged growth when yeast was the

sole source of protein. Owing to this the authors kept rats for iflore than a

year upon a diet in which yeast was the sole source of nitrogen as well as

water-soluble vitamine. The results showed a nitrogen utilisation in several

cases of 74 to 83 %. The fact that animals can tolerate such large quanti-
ties of a food product so unique as yeast, obviously indicates that toxic

substances must be excluded. In other experiments in which yeast was
used solely as a source of water-soluble vitamine, the animals grew vigor-

ously to adult size, but were sterile, with a very few exceptions, as the

testes showed an absence of germ cells.

Other investigators have described similar 'conditions among animals

fed on diets deficient in water-soluble vitamine.

614
- Maintenance and Production Value of some Protein Mixtures. — hart, e. b. and

Steenbock, H. with the Co-operation of IvETCHER, F. in T/ie /owr/M/ of Biological Chemi-

stry, Vol. XXXVIII, No. 2, pp. 267-285 -I- Charts 3. Baltimore, M. D., June, 1919.

The efficiency for growth of a protein mixture depends upon the quali-
tative and quantitative composition of its amino-acid content. The sup-

plementing effect of specific amino-acids for certain definite proteins has

been especially studied by Osborne and Mendel, but up to the present
time very little data have been accumulated on the efficiency for growth
of practical protein mixtures in common use, both in human and in animal
nutrition. McColeum has shown the relatively low efficiency for growth
of the cereal grain proteins when fed alone or in mixtures, and a much
higher utilisation of casein and milk proteins. Hart and Humphrey de-

monstrated that there is considerable variation in the utilisation of protein
mixtures from plant sources for milk production. These studies have a

decided practical bearing, as they show how a greater utilisation of a poor
protein mixture can be obtained by adding some single protein, or a mix-

ture of several with the proper supplementing qualities.

At the present time definite knowledge is needed as to what products
and in what amounts efficient supplementary effects be secured to obtain

the maximum utilisation of the cereal proteins. Bearing this in mind, the

authors carried out experiments with pigs. The results, which are shown
in charts, contain the following facts of practical importance :

—
. Cereal grain proteins of low production value are not appreciably in-

creased in efficiency by supplementing with a maize kernel protein concen-

trate, such as gluten feed, or by a legume roughage, such as alfalfa ;
even the

[613-614]
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proteins of flaxseed meal (oilmeal) when constituting 50 % of the

ration did not increase the efficiency of. those of the maize kernel,

but when they constituted 20 to 25 % of the ration, there was an
evident increase.

The effective supplementing of cereal proteins, cereal proteins -{- al-

falfa proteins, or cereal proteins + cabbage and potato proteins, was ac-

complished by additions of either milk or whey, or meat or fish proteins.
The two former were the most effective. With but 16 % of nitrogen

coming from the whey proteins, the efficiency of a maize + alfalfa -f- whey
mixture was made nearly equal to that of a similar mixture in which 27 % of

nitrogen came from skim-milk proteins in place of whey proteins.
The tankage proteins were not quite so effective in their supple-

mentary relations as were those of milk ar whey.
The 18 % of nitrogen in a maize alfalfa tankage ration was prac-

tically as efficient as when 35 % nitrogen was supplied. It is to be expected
that variations in the efficiency of the proteins of such commercial pro-
ducts as tankage, fish meal, meat scraps, etc., will occur, dependent upon
what proportion of their total proteins is derived from the less active and

incomplete albuminoid group, such as elastin, collagen, keratin, etc.

Meat crisps or fish meal fed with starch and serving as the sole source

of nitrogen showed efficiencies of only 40 %, whilst milk proteins used

under similar conditions showed a value of 60 %.
The protein mixture of maize and milk, or oats and milk, showed

production values of 60 to 65 %, with approximately 25 % of the nitrogen
derived from skim milk, whilst the efficiency of a maize and tankage protein

mixture, or a barley tankage mixture was about 40 %. In the latter

case approximately 30 % of the nitrogen was derived from tankage. It

appears fairly certain that either milk or meat will supplement the pro-
teins of the various cereal grains to approximately the same degree, i. e.,

tankage when used to supplement barley, oats, or maize, will yield a pro-
tein mixture of similar production value. In the same way, milk will

supplement the various cereal grains, but in every case with more effi-

ciency than tankage. This being granted, the choice of cereal grains for

feeding animals depends entirely on their price when tankage or skim milk

is added as a supplement.
Further experiments, which touch human as well as animal nutrition,

indicated that a protein mixture drawn from 5 common sources, viz.,

rice, wheat, maize, potatoes, and cabbage showed a low value for growth
when the protein level was brought to a basis comparable with the other

experiments, i.e., 13.3 %, by the use of a protein concentrate such as

wheat gluten. The production value of this mixture was 19.4 %. When
the nitrogen of the wheat gluten was displaced by an equal amormt of

meat crisps nitrogen, the efficiency rose to 32.7%, and when replaced by
an equivalent in milk nitrogen it rose to 47 %. The efficiency of the

latter mixture was not so high as a maize-grain-milk protein, mixture, due

largely to the greater faecal losses involved in the mixed ration containing

cabbage.

[614]
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615
- The Distribution of Water-Soluble Vitamine. — Osborne, t. b. and Mendel, 1,. b

with the Co-operative of Ferry, E. Iv. and Wareman, A. ]., in The Journal of Biolo-

gical Chemistry, Vol. XXXIX. No. i, pp. 29-34 + 2 Diagr. Baltimore, M D., August, 191 9.

The water-soluble vitamine is widely distributed in ordinary food pro-

ducts and it is also present in cottonseed, millet seed, flaxseed, Kafir corn,

hempseed, cabbage, alfalfa, clover, timothy, spinach, potato, carrot, and

coconut meal. To this list the authors added the onion bulb, turnip root,

the leaves, stem and roots of the beet, and the tomato fruit.

It is also important to know the comparative value of the different

natural foods with regard to water-soluble vitamine and nutrition, and the

authors have conducted experiments with this in view.

To permit more accurate comparisons of the water-soluble vitamine

content of natural foods, the procedure adopted consisted in feeding each

day small, known quantities of the vegetable product under investigation,

apart from the basal ration which was fed ad lib. In this way the effects

of the different food substances could be compared, based on the water-

soluble vitamine content. It was found that the samples of clover, alfalfa,

and timothy hays used to furnish the water-soluble vitamine were much
less efficient than the dried immature specimens. The fact that this dif-

ference exists, may have importance in feeding young animals and dairy

cows. Consequently the authors advise that hay made from immature

clover or alfalfa be used to replace a part at least of the milk fed to young
stock, whilst the hay ordinarily given to dairy cattle should be replaced by
that from less mature plants.

616 - Probable Relation between the Fat-soluble Vitamine and the Yellow Plant Pig-

ment. — I. Steenbock, G., White Corn versus Yellow Corn and a Probable Relation

between the Fat-soluble Vitamine and Yellow Plant Pigment, in Science, Vol. 1,, No. 1293,

PP- 352-353. Philadelphia, Oct. 10, 1919.
— II. Steenbock, H. and Boutvvell, P. W.,

with the Co-operation of Gross, E. G., and sell, M. T., Fat-soluble Vitamine, the

Comparative Nutritive Value of White and Yellow Maize, in The Journal of Biological

Chemistry, Vol. XI,I, No. i, pp. 81-96. Diagr. 7, Figs. 2. Baltimore, M. D., Jan., 1920.

The distribution of fat-soluble vitamine in various roots was inves-

tigated by Steenbock, at the University of Wisconsin, M. dison who
concluded that, whilst coloured roots (carrots and sweet potatoes) are

rich in this vitamine, the white roots (sugar-beets, mangels, dasheens

and Irish potatoes) contain a neghgible quantity or none at all. It is

the same with the maize. The yellow maize has, all things being

equal, a much higher efficiency in assisting in the development of young
stock thus fed, than the white grain. Red maize, with a white en-

dosperm free from yellow pigment, gave, in experiments with rats,

the same result as white maize, although somewhat inferior. A varie-

gated maize with white, yellow, red and blue grain resulting from the predo-
minance of yellow and red) gave results intermediate between those

obtained with yellow and white maize.

There have also been other cases of possible correlation between

the simultaneous occurrence of yellow pigment and fat-soluble vitamine.

Osborne and Mendei, found that whilst the yellow petroleum oils contain

[615-616]
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this vitamine, it is lacking in beef suet. Further, butter fat may be divided

into 2 parts : One without colour and without \dtamine, and one a yellow

liquid containing vitamine. SteENBOCK and his collaborators have verified

the fact that in the series of petroleum oils, the vitamine content is rather

greater when the yellow pigment is more intense. Consequently, the vi-

tamine ought to be found where the yellow pigment itself, or a compound
in close relationship with it, is present. If heated, batter loses the vita-

mine, and at the same time, becomes decolorised.

617 - Behaviour of Bacterium COli in Milk. — Gorini, C, in Atti della Reale Accademia

dei Lincei Serie Quinta, Rendiconti, classe di Scienze flslche, matematiche e natural!*

Vol. XXIX, Pt. 3, pp. 1 1 4-1 1 8. Rome, Feb. i, 1920.

The biochemestry of Bacterium coli is a subject of much discussion,

and one of the most debated points is its behaviour in milk. The author

studied this question in the Bacteriological Laboratory of the Royal School

of Agriculture, Milan, and has obtained results which led him to the follow-

ing conclusions :

Bacillus coli develops differently in milk cultures according to its acidi-

fying power. That is why it is possible to classify them into two types ; i) Po-

wer ful acidifiers which cause coagulation even when the milk has under-

gone, owing to sterilisation such changes as to acquire a brownish tint ;

2) weaker acidifiers, which by means of its rennet enzyme, only cause

coagulation when the milk has been so treated during sterilisation as to

preserve its white colour. The best way would be, if possible, to have milk

produced antiseptically, so that any far-reaching process of sterilisation

would not be necessary.
The distribution of the two types of coli in the various media show

the vigorous type more frequently in forage and the weaker type in the

excrements of man and cattle. In milk, the proportion varies owing
to the double means of contamination through excrement and forage.

The general conclusion from these observations is that the diagnostic
value of the coagulating power of coli becomes augmented, and several dif-

ferences of opinion on this subject, especially with regard to the hygiene
of water, can be smoothed over.

AGRICULTURAI.

METEOROLOC Y

CHOPS AKD CUlvTIVATION

618 - Effect of Frost on Maize on the Tablelands in New South Wales, Australia. -

Wenholz, H., in The Agricultural Gazette of New South Wales, Vol. XXX, No. 7, pp. 509- 1

511. Sydney, July, 1919.

On the tablelands in New South Wales, frost is one of the meteorolo-
]

gical factors most harmful to maize, and considerably shortens the grow-
1

ing season, exposing late varieties which have not yet reached maturity,
j

to injury from heavy frosts.

The season without frost is limited by the late spring frosts on the onej
hand, and by the early autumn frosts on the other. The latter have the|
more marked influence for the following reasons :

[616-618]
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(i) The plant in the first stages of development is much less sensi-

tive to the affect of low temperatures than in the cobbing stage when the

turgid tissues contain a large percentage of water (very diluted cell sap).

(2) In the spring some varieties are comparatively resistant to cold,

whilst in the autumn, during the stages of earing and cobbing, all the

varieties, without exception, are unable to withstand very low temperatures.

(3) Several varieties of maize, even if injured by the spring frosts,

are capable of developing fresh suckers, which grow normally and replace
the dead main stem.

(4) If total permanent injury is caused, replanting is always pos-
sible.

For these reasons, the following recommendations may be made :

(i) Very early varieties should be chosen, such as Early Canada and

Gehu (flint varieties,) Minnesota 23, Golden Glow, North-Western Dent

and Silver King (dent varieties).

(2) Acclimatised seed should be used and rigorous selection for early

maturity varieties should be carried out.

(3) Sow as early as possible.

(4) Sow thinly to encourage stooling.

(5) Hasten maturity by applying superphosphate at sowing time

(an advance of 15 days is obtained.)

(6) Avoid the use of very large amounts of soluble nitrogenous
fertilisers (ammonium sulphate and sodium nitrate) which tend to delay

maturity.

619 - Relation of the Moisture Equivalent of Soils to the Moisture Properties under
Field Conditions of Irrigation.

— Hardixg, S. T., (irrigation and Hydraulic Engineer,

Berkeley, California) iu Soil Science, Vol. VlII, No. 4, pp. 303-312, Figs 5. Balti-

more, 1 91 9.

In studies of the water requirement of soils under irrigation, or to be

irrigated, some criterion which will furnish an index of the soil moisture

properties is needed. This index can be expressed in a moisture equi-

valent (i) ;
the comparison of this equivalent with other soil properties

has usually only been made under laboratory conditions. The author

reports on irvestigations dealing with the critical moisture points of soils,

under the actual field conditions of irrigation practice.
The data given were secured from a wide range of soils, and include

more than 9150 individual moisture determinations. The results discuss-

sed covered a total of 136 determinations of moisture equivalents varying
in numerical value from 4.1 to 37.6, and made in various parts of

the Eastern United States from 1913 to 1918. Comparisons of moisture

conditions were made both for the surface foot of soil and for the

average of the upper 5 feet, between the maximum field capacity ap-

plied to soils shortly after irrigation, the normal field capacity at from
I to 3 days after irrigation, and the usual moisture before irrigation and
the wilting of the crop.

SOIL PHYSICS,
CHEMISTRY

AND
MICROEIOI.OGY

(i) See R., 1919, No. 422, Note. (Ed.)

[618-619]
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This comparison shows that there is a fairly constant, relationship
between the moisture equivalent and the various moisture properties
of soils, which appears to offer promise of utility in determining moisture

properties and probable irrigation practice of soils, where irrigation is

contemplated, particularly as regards the depth of water retained after

irrigation, with its effect on the depth to be applied and the necessary

frequency of application. However, although the data presented indicate

the nature of the relationship between the different properties studied,

they are not sufficient to fix the numerical values except in a very general

way. It appears that the relationship is not a linear one, that is, measur-

ed in one dimension only, except in the case of the wilting coefficient (i) ;

under normal field conditions, this last relationship would have been lower

compared with that based on experiments with limited volumes of soil.

The maximum depth of water per foot depth of soil, retained for

the upper 5 feet of soil was about 1.25 inches, which indicated that depths
of single irrigation in excess of 6 to 8 inches, even under favourable soil

conditions, will not be retained in the upper 5 or 6 ft, of soil. This conclu-

sion is in accord with the results of general field observations from many
sources (2) .

620 - Cause of the Unproductivity of "Raw "
Subsoils in Humid Regions. — Mciviiller,?

p. R. (Agricultural Experiment Station, University of Minnesota), in Soil Science, Vol. VII,
No. 3, pp. 233-236, bibliogr. of 4 works. Baltimore, March, 1919.

Harmer has previously shown that certain subsoils, even when ino-

culated, are less productive than others with regard to alfalfa (3).

The results of vegetative experiments carried out by the author with
soils similar to those employed by Harmer, show that an application of

potassium sulphate and disodium phosphate, removes the " rawness
"
of the

above-mentioned subsoils, and renders them equally productive towards
alfalfa as the corresponding surface soils. This proves that

"
rawness

"
in

these cases is due to lack of readily available mineral nutrients. i

621 - Potassium-Bearing Minerals as a Source of Potassium for Plant Growth. —
De Turk, E. (Universit}' of Illinois), in Soil Science, Vol. VIII, No. .(, pp. 269-301, Tables

12, Bibliogr. of 69 works. Baltimore, Oct., 1919.

The earth's crust, to a depth of 10 miles has been estimated to contain

an average of 2.32 % of potassium ; more recent calculations place the

estimate at 2.46 %, which indicates that the problem of potassium for

agriculture is one of liberation rather than of supply for normal agricultural
soils and the common farm crops.

After a review of previous investigations connected with this subject,
the author passes on to his own researches which included 4 experiments
carried out for the purpose of obtaining information on the following ques-
tions ; a) "Will applications of primary potassic minerals to peat soil affect

(i) See R. 1912, No. 903. {Ed.)

(2) See MosiER J. G. and Gustavson, A, F., Soil Physics and Management. Philadelphia, |''8*5

1917. {Ed.)

(3) See R., 1919, No. 162. {Ed.)

[619-621]
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the yield of crops grown therein ? b) To what extent can crops utilise the

potassium in those minerals ? c) Is the availability of the mineral po-
tassium for plants affected by the presence of actively decomposing or-

ganic matter or of magnesium or sodium chlorides ? d) What are the effects

of the above-mentioned decomposing matter upon the amount of potassium
which can be extracted by water from these minerals under soil conditions ?

e) What effect does decomposing organic matter have upon the solubility
of the mineral potash in the absence of soil ? /) What is the explanation
of the low availability of the potassium of dune sand ?

The author employed in these researches minerals containing the

following amounts of total potassiun : Orthoclase 11 %, microcline 11.23 %>
leucite 9.49 %, alunite 8.32 %, ignited alunite 13,72 %, lepidolite (i)

8.99 %, limestone 0.21 %, and calcium carbonate 92 % (approximately).
The organic mateiials used were : Clean, finely ground, alfalfa hay, and

prairie hay, fresh cow manure without litter, dried at low temperature and

ground ; and the same without drjHing ; pure chemicals were also used.

Buckwheat was employed for the pot cultures.

Results showed that finely ground potassic minerals increased the

3rield of buckwheat in peat soil by 21 to 34.8 % ; but lepidolite was detri-

mental, expecially if present in large amounts. These results should,

however, be confirmed by further experiments and with other cultivated

plants. The addition of crop residues, manure, soluble sodium or mag-
nesium salts to peat soil together with the minerals used in this experiment,
did not increase the crop yield or the availability of the mineral potash.
The so-called

"
feeding power

"
of the plant itself, through the activities

of the roots system, is an important factor in the utilisation of relatively
insoluble potash.

The solubility of the minerals used, as determined by extraction with

water, was very low, except in the case of lepidolite, but this was increased

by ammonium chloride, and by decomposing alfalfa. The result in the

latter case may be due to ammonification of the nitrogenous compounds
in the alfalfa. All the minerals used can absorb considerable amounts
of potash in solution ; this absorption is probably physical to a large extent.

The low availability of the potash of dunesand was due to the fact

that most of the potash was contained in the larger particles, whose rela-

tively small surface is sufficient to explain the low solubility of the potash,
however, the increase in solubility of the potash in such sands was not
sufficient to be of practical value.

622 - The Relation between Certain Acidic and Basic Constituents of the Soil as af-

fected by Ammonium Sulphate and Nitrate of Soda. — Howard, i,. p. (Rhode is-

land Agricultural Experiment Station), in Soil Science. Vol. VIII, No. 4, pp. 313-321,

bibliogr. of 12 works. Baltimore, Oct., 191 9.

From investigations made with soils manured with ammonium sul-

phate and nitrate of soda, respectively, during the past 25 years, the author
draws certain conclusions concerning the well-known fact that the former

(4) A mica contaiuing lithium and potassixun. {Ed.)
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produces an acid condition in the soil, whereas the latter tends to produce
an alkaline reaction. He believes that soil acidity is comparable to the

,

condition of acidosis in the animal organism, and reflects a change in the
1

position of equilibrium between acids and bases, the soil being considered

as a mixture in part, of more or less inactive basic and acid constituents, i

In the soils under observation, the lime reqmrement, the exchange of

bases by extraction with a normal solution of potassium chloride, the
extraction with 2/^ hydrochloric acid, the ammonia extract, an. the'

hydrogen-ion concentration were determined The results of the whole.,

series of observations indicated that soil acidity caused by long-continuedm
use of ammonium sulphate is due to a change in the ratio of bases to acids.

The position normally occupied by the stronger bases such as calcium

and magnesium is taken by weaker bases such as iron and alumium. The

neutrality of the soil solution can no longer be maintained, since salts

of these weak bases dissociate, and the resulting free acid is accompanied
by a definite concentration of hydrogen ions.

623 - Influence of Mines upon Land and Livestock in Cardiganshire, Wales. — Grif-

fith, J. J. (Agricultural Department, University College Aberj-stwith) ,
in The Journal of

Agricultural Science, Vol IX, Pt. 4, pp. 366-395, pi. 16. Cambridge, 1919.

In Korth Cardiganshire there is an area of 3000 acres of good land

that has become unproductive and deleterious to stock owing to contami'

nation from lead mines in the neighbourhood, caused either by surface

drainage water from the debris, by sand blown from the heaps by the dry
east winds., by the use of mine waste for making and repairing roadways,

by contaminated water running out of mine levels, or by actual contact

with the animals themselves. \ATiatever the exact cause, the unproduc-
tiveness of the affected land is due to the presence in the soil of toxic

substances mainly lead and zinc, and, in some cases, copper, iron pyrites

and marcasite. The list of minerals classified according to relative abund-

ance causing injurious effects is given as follows : Galena, cerussite, pyro-

morphite (lead minerals); blende, hemimorphite or Smithsonite, calamine

(zinc minerals) ;
iron pyrites and marcasite (iron sulphides) ; copper pyrites,

malachite, azurite (copper minerals); manganite (hydrated oxide of manga
nese) ; and siderite (carbonate of iron). Unfavourable changes may arise

in the mechanical composition of the soil, leading to deterioration of its

physical properties such as its capacity to retain water.

The deleterious effects are much more pronounced upon some crops
than others. I^eguminous plants, for example, appear to be the most

susceptible. Lead and zinc are carried on to the soil in the form of galenai

and blende respectively, i. e., as sulphides that are soon acted upon in the

soil, and converted into other compounds. It appears probable that the

lead is in some measure retained by the humic or other colloidal substances

of the soil, and enters into the composition of the plant, but only in veryi

minute quantities. The poisoning of animals may be attributed more to

the lead deposited on the exterior of the plants rather than to that contained

internally.
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The application of sodium silicate to the soil tends to mitigate the

mdesirable influences of mine refuse upon plant growth ; but the most

:'ffective remedial measure is the application of a heavy dressing of lime

onsiderably greater than the lime requirement, as determined by the

ibsorption of lime from calcium bicarbonate solution. Apart from liming
t is by preventive rather than remedial measures that the losses of both

and and livestock may best be minimised and this should involve : Careful

nanagement of active mines, to reduce as far as possible the amount of

njurious ingredients allowed to flow into rivers ;
the guarding against

Dollution from disused levels ;
the protection of mine slime and sand heaps

it both active and disused mines so as to prevent the material from being
vashed into the water courses

; due attention paid to the construction and
;are of river and leat embankments ;

selection of .stock the least suscep-
ible to lead poisoning for grazing affected pastures which should be worked

Alternately with unaffected land ; allowing the washing of pastures by rain

ifter floods before further grazing ; fencing off the very worst of the poisoned
and ; thresliing contaminated hay before it is supplied to the animals ;

he strict avoidance of utilising mine wastes for any purpose whatever

hat may lead to injury to land or stock.

The effects on oats, clover and mustard were determined by experi-
nents in pots, and these were confirmed by limited additional experi-
nents carried out in the field.

24
- The Use of Alkali Water for Irrigation.

— Harris, f. s. and butt, n. i., in Utah

Agricultural College Experiment Station, Bulletin No. 169, pp. 1-41, Bibliogr. of 54 works.

I^ogan, Utah, July,, 191 9.

A survey of the Hterature dealing with this subject demonstrates that

ilthough some observations have been made on the action of water contain-

ng alkali on the soil and plants, i. e., water with excessive quantities of

loluble salts, practically no systematic experiments have been conducted
determine plant tolerance of such water. Most of the field observations

idmit error in interpreting the effect, owing to complicating factors, such

IS the original salt content of the soil, the accumulation of salts in the upper
itrata and the action of various non-alkaline salts. To study the effect

)f the alkali salts when present alone in the water, an experiment was

)egun at the Utah Experiment Station in 1915, to determine the concen-

;ration of various salts necessary to make water unsuitable for irrigation
n loam and sandy soils. Pots containing an equivalent of 7.24 kg.,
)f dry loam soil and others with 7.69 kg., of dry sand, were used. Through-
mt the experiment, moisture was maintained at 20 % of the dry weight
>f soil, by the addition of adequate solutions. In each pot, 30 kernels of

STew Zealand wheat were planted with a final reduction to 20. The pots
were then sealed with paraffined paper to minimise evaporation and, conse-

quently, the concentration of the salts at the surface. The following
Bolutions were used: Sodium chloride and sodium carbonate, ranging
^from 500 to 4000 parts per million

; sodium sulphate from 1000 to 14 000

iparts per milUon, and equal quantities of each of these salts from i 000 to

1
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10 000 parts per million. The soil in the pots was moved and mixed each

year, the experiment covering a period of 4 years, until 1918.
So many factors enter into the toxicity of alkali (the nature of the soil,

drainage, amount of water necessary for irrigation, soil moisture, methods
of handling the soil, etc.), that it is impossible to give definit limits of

salinity in irrigation water. However, in the experiments reported, the

dry matter produced, the height of plants, the number and weight of

leaves, the number and length of culms, the number of ears and spikelets,
the turgidity of the plants, and the general appearance of the crops, were

all found useful indications of the effect of alkali water.

Results in different soils, showed that wheat cannot be irrigated witl

water containing 1000 parts per million of sodium carbonate, and that

even 500 parts per million will, in a short time reduce the growth of th(

crop. On the other hand, more than 1000 parts per million of sodium chlo

ride, and more than 4000 parts per million of sodium sulphate proved tc

be harmful after 2 or 3 years. A mixture of the three salts, although no'

so toxic as the most injurious of the salts, was more harmful than the les;

toxic ones. More than 4000 parts per million should be considered a;

dangerous. The authors also conducted laboratory experiments durins

the winter of 1918-1919 with 20 groups of loam soil, each of which contain

ed 66 tumblers ; to each group, combination solutions of sodium chloride

sodium carbonate and sodium sulphate were applied in proportions varyinj
from I to 9. The concentration of the different solutions ranged from 0.062;

to 1.25 gram-molecules per litre.

In this experiment, the first definite toxic effect was with a molecula

strength of 0.3125 and became more marked with a molecular strengt|j
of 0.5.

625 - The Carbonification of Burnt Lime in Soils. — Macintire, w. h. (University <

Tennessee Agricultural Experiment Station) in Soil Science, Vol. VII, No. 5, pp. 325-44

Fig. I, Pi. 4, Bibliogr. of 73 works. Baltimore, May, 1919.

The practical and economic importance of liming is more and moi

evident, and the development of modern crushing machinery has favoure

the use of ground limestone as well as of burnt lime. The following ques'

ion has therefore to be considered :
— Which of these two types is scientifi*

ally and economically most advantageous ? The application of either burn

air-slaked or water-slaked lime is followed by the phenomena of absorj
tion and carbonification, changes whose order depends on existing soil moi
ture conditions and the manner of application. If the application is

:|

excess of the immediate absorption coeflBcient, calcium carbonate will I

formed from the unabsorbed lime, followed by the slow decompositi
of the carbonate and, finally, an absorption of lime by the soil which diff'

from the initial rapid absorption and may continue over a period of yea:

A quantitative comparison between the activity of burnt lime and natu:

limestone in soils can, therefore, be based apon periodic determinatio:

of the calcium carbonate, which shows the need for a carefal study
the carbonification of lime in soil. The author has examined this questi^

both in the field and in the laboratory.
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Neither dry calcium oxide, nor dry calcium hydrate react with carbon

iioxide, but a slight film of moisture is sufficient to initiate the carbonate

reaction. Small amounts of calcium oxide exposed to normal humidity
'everted to the carbonate more rapidly than if obtained by slaking.

The formation of carbonate from calcium hydrate is controlled by
;he amount of free water available to convert the hydrate from solid to

;olution phase. The carbonification of the burnt lime must be preceded
)y hydration and dissolving, but, when moist carbon dioxide is present,
:he reactions, are so rapid as to be practically simultaneous. A protect-

ng film, of calcium carbonate around the nuclei of hydrate is liable to

)e formed, which retards further carbonification due to exposure to the air.

Pot and field experiments showed that the lime carbonated more

apidly when applied on the surface of the soil, than when dug in either

IS dry mulch or in damp soil ; a sandy compost applied to the surface soil

ends to retard caroonification. After the application of 2 tons per acre

>f burnt lime and the admixture with the upper 6 inches of a soil 8 in.,

leep, the maximum carbonification ensued within 5 days, and complete
bsorption occurred within 10 days. The time taken to attain this maxi-
tium was not influenced by the 90 tons of supplementary dry manure.

When the applications were larger (8 tons per acre) the maximum
arbonification (96 % theoretically) of the unabsorbed residues was com-
)leted after 19-38 days. The supplementary dry manure treatment caused
lO determinable change during thus period. Whilst carbonification was
tiore rapid with hght or medium application of lime, with heavy appli-
ations of 32 tons^per acre, however, it took place more gradually ;

it reach-

id about 80 % of the theoretical amount for the hghter quantity and
% for the heavier at the end of the' second year of exposure, after

srhich there was but little change.
The losses of total calcium salts from the several carbonate checks

?ere practically independent of the extent of treatment ; whereas the los-

es from the burnt lime increased according to the amount of treatment.
n the case of soil in situ, the subsoil considerably obviates these losses.

The comparison between a clay loam and a silt loam showed that the

(jj

.ddition of water to the former caused more rapid and greater carbonifica-

ion either with surface application or with lime dug in but this was
Lot the case with the silt loam.

The result of practical experiments under different conditions demons-
rates that although the carbon dioxide utilised in carbonification is partly
lue to the soil atmosphere, it is derived in the main from that furnished by
he aerial atmosphere. The open sandy types effected a more extensive

arbonification than the heavier types even if these were rich in organic

^
aatter. This was probably due to a smaller absorption of lime by the sandy
ypes of soil.

Finally, the following facts are interesting from a practical stand-
Joint : The burnt or slaked lime in 2-4 ton application per acre, reverts

othe carbonate more rapidly when left on the soil surface than when
[Oixed with a dry mulch or the moist soil; carbonification is much more

[625]
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rapid in humid atmospheric conditions. If the oxide or hydrate appli-
cation is left on the surface for several days prior to working in, the treat-

ment is, in effect, an application of finely divided calcium carbonate.

If, on the contrary, the oxide or hydrate is incorporated within the upper
zone of the soil, prior to a more thorough distribution, the concentration

thus effected will bring about in the treated zone, a temporary and partial
sterilisation which may have beneficial resultsi The first action of burnt
lime applied to soil is to fix atmospheric or soil moisture, and once this

is accomplished, there is no tendency to effect any chemical disintegration
of soil organic matter. Keither the burnt lime nor the slaked lime, in the

quantities ordinarily employed can be considered as chemically destructive

of soil organic matter when used in the manner considered advisable

in ordinary applications either on the surface or worked into the soil.
^

626 - Carbonication or Manuring with Carbon Dioxide. — i. Gerlach (ivandw. insti

tute der Kaiser Wilhelm-Gesellschaft iu Bromberg), Kohlensaurediingung, in Mitteilungen

.der Deutschen Landwirtschafts-Gesellschaft, Year XXXIV, No. 6, pp. 77-82. Berlin, 1919. —
II. RiEDEL, F., Die Anwendung der Kohlensaurediingung in grossen. Ibid., Nos. 32-34-3^

pp. 429, 451-455, 467-469, Figs. 6. — III. Ibid, in Tonindustrie Ze?tow ^, Year Xly III'

pp. 607-619. Berlin, 1919. — IV. Ibid, Die Ausnutzung der Kochofenabgase zur Koh^

lensaurediiugung, in Stahl und Eisen, Year XXXIX, pp. 1497-1506. Essen a. d. Ruhr,
1 91 9.

— V. Ibid, Verfahren und F,inrichtung zur Ausnutzung Kohlensaurehaltiger, un-

reiner Gase Oder Abgase. (D. R. P. 316637, Kl. 806), in Chemisches ZentralbJatt, Vol. r-if^,

No. 8, Techn. Teil., p. 334. Berlin, 1920. — ^. GehrinG, A., Diingung mit Kohlensaurej
in Umschau, Year XXXIII, pp. 809-813, Berlin, 1919.

— VII. Block, B., DieVerwen-

dung der Kalkofengase zur Kohlensaurediingung, in Deutsche Zuckerinduslrie, Year XCIV,
PP- 399-401. Berlin, 1919. ^
I. — Fischer R. {Gartenflora pp. 298-1912) and others have previously

demonstrated the possibility of increasing the yelds of crops by augmenting
the amount of carbon dioxide in the air. GerIvACH, resuming these expe-
riments at the Agricultural Institute at Bromberg, obtained on an average,
in 1918 the following results (p. 697, Table I), comparing crops in open
field with crops in glass cases in small greenhouses with or without the

introduction of carbon dioxide.

The extra yield in the opei. field may be attributed to cloudy weather,

but the data for the lettuce are not reliable, as there was only a single

plant in each pot. Nevertheless, according to these experiments, a posin

tive action of carbonication cannot be denied, but Gerlach asks if the

results are sufficiently important to justify practical use without first

waiting for further confirmation by later experiments.
II-VII. — Besides this, Eiedee observed that out of 100 parts of

organic plant tissue one-half is composed of carbon, in this way :

Although up till i860, it was believed ab antiquo that plants were

able to feed themselves organically, that is to say on carbon from the soi''

humus, IviEBiGs' theory of carbon dioxide assimilation from the atmosphen
w^as accepted, without however attributing any importance to the fac

that the air contains barely 0.3 % of carbon dioxide and that the markec

development of vegetation in the carboniferous period, which led to th<
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Percentage of dry matter of crops grown in open and also from plants

grown under cover with addition of carbon dioxide.

Crops In open field

)ats

\rhite Mustard
'^anots ....
lunner Beans
Hue Lupin . .

^agstes ....
^hlox

leliotrope . .

(Cttuce . . .

Under cover + CO^

+ 15 a 20

+ 18

4
6

/o

+
+ 14

+ 31

+ 47
+ 37—

31

'otato tubers

vve, seed . .

Water
Mineral

content
Nitrogen

Hydrogen
and

oxygen

Carbon

I

75 %
13.4

I %
2

0.3 %
1,8

12 %
41,8

".7%
41

ormation of the coal measures now utilised by man, may be attributed
the larger quantity of carbon dioxide then present iti the atmosphere.

leaking this into consideration, Riedei, worked out a method of applying
•arbon dioxide by utilising gases produced by combustion rich in this

i;ompound. These gases are available in large quantities, especially in the

inetallurgical industry. With this in view the Deutsch-I^uxemburgische
:jERGEWerks und Hutten A. G. of Dortmund took up the author's

oroposition, and made an experimental apparatus. Thus, in the spring of

917, 3 glass houses 19.68 ft wide by 81 ft. long were constructed, and 2
)f these were used for comparative experiments. Burnt and purified
jlast-furnace gas was introduced through a double set of perforated pipes
unning round one of the glass-houses.

The other, on the contrary, better exposed, received no carbon
lioxide. The following table shows some of the quantitative results

'btained :

Crops
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treatment of plants in the open field with carbon dioxide.For this purpose,
he set out square plots surroimded by perforated cement pipes, through
which the residual blast-furnace gas was passed; at the same time an un-

treated field with a similar sandy loam soil served as a control. The results

obtained with crops treated with carbon dioxide were as follows :

Spinach ...
Beets ....
Potatoes . . . ,

T .
I| green

I^upms
^ l^

Barley ....

2.5 times the yield of the control plot

1-5
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the consumption of carbon dioxide, there are sufficient sources from whence

the gas can be obtained cheaply.
Without taking into account the many combustion gases which

require special treatment for the elimination of harmful ingredients, blast-

furnaces gases constitute a convenient source of carbon dioxide. These

gases contain, it is true, carbon monoxide, but, at normal concentration,

it is not injurous to plants, and it is in the interests of heating economy
to reduce the content as much as possible.

Other harmful constituents of blast-furnace gases are usually elimi-

nated in most plants, in order to avoid injury to the apparatus. In several

cases, the gases still contain sufficient heat to warm glass-houses to a large

extent. The exhaust gas from gas engines should be especially useful,

as it is under pressure, and therefore does not require machinery to distri-

bute it, particularly if it has to travel several kilometres; a network

of piping will be sufficient. As regard the amount of blast furnace gas

available, it must be remembered that a furnace charged with 100 tons

of coke burns 85 tons of carbon, capable of producing 320 tons of vege-
table matter such as potatoes. In Germany, before the war, the side-

Turgical works used 4000 tons of coke daily in the blast-furnaces, and pro-
duced 35 million cub. metres of gas with 20 % of carbon dioxide per day.
The lime kilns, as

,

well as sugar refineries could also supply carbon

dioxide.

The time will come, according to Riedei., when there will be special
installations for suppljnng carbon dioxide for agricultural purposes, just

as there are now special plants for the distribution of electric power.
This possibility depends on a question of development which cannot be

settled in a moment, but which will no doubt be cleared up when condi-

tions are more favourable. Although it is possible that German}^ may
be able to obtain sufficient industrial carbon dioxide to give increased

yields capable of covering the deficit in agricultural crops, until the time

when this can be realised, great importance should be attached to organic
manures as a source of carbon dioxide for plants. Considering that an
increase in the foliar surface necessitates a greater absorption of carbon

•dioxide, all organic residue matter available should be collected in order

to help in the formation of mould.
In conclusion, Riedel quotes the opinion of a German Horticultural

Inspector, to the effect that the use of carbon dioxde as manure can hardly
be neglected, as it constitutes, like nitrogen, phosphates and potash,
an important factor in plant nourishment (i).

(i) In the United States, Cummings, M. B. and Jones, C. H. {Journal of the Chemical

Society, Vols. 117-118, No. 689, Pt. I, p. 267. March, 1920), in carrying out experiments with a

•current of carbon dioxide under glass (boxes or frames), have obtained favourable results with

peas, potatoes, strawberries, and lettuce, but not with radishes, which, however, matured early.

In most cases, the plants grown with carbon dioxide showed a higher carbohydrate content

and a lower protein content. I^ettuce benefited the most when given 300 litres of carbon dioxide

per day in boxes 130 X 7o X 30 cm. (Ed.)
•

[626]
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627
- Influence of Fertilisers on the Combustibility of Tobacco; Researches in Cuba.— Moreno (Chief of the Department of Chemistry at the Agricultural Experiment Station,

Cuba,) in the Revista de AgricuUura, Comercio y Trabajo, Year 11, No. 4, pp. 169-170;

No. 8, pp. 377-379. Havana, 191 3.

The author has attempted to show the influence of different fertil-

isers on the combustibility of tobacco, and states the conclusion drawn
from practical experiments in Connecticut, Wisconsin and Korth Caro-

lina, (United States), all of which support the idea that an excess of chlorides

is harmful to combustibility, but that the deleterious effects of a known

quantity of chlorides is annulled, provided that the soil contains a certain

quantity of potash. The experiments made by the author were of a-

phy^cal and chemical nature, and combustion trials were made with

manufactured and leaf tobacco burnt in an automatic apparatus. Several

chemical analyses of the stem were made at the same time to show the

effect of various fertilisers on its percentage composition. Botanical

studies were carried out on leaves which had shown a high coefficient of

combustibility, in order to bring out the correlation of characters between
the chemical properties and the botanical characteristics of a good leaf,

in order to furnish .certain data of* use in the industrial selection of

tobacco.

The experiments were carried out with tobacco from the 1914-15,

1915-16, and 1916-17 crops, grown on the best system available in the

fields of the Agricultural Station at Cuba. The land reserved for these

trials was divided into 50 small plots 16% feet long, making 10 series of

5 plots, and these were manured with mixtures of the following fertilisers :
—

Double surperphosphate ; sulphate of ammonia or sodium nitrate or cal

cium cyanamide ; potassium sulphate or carbonate. When the plants'

were full grown, the harvest began, and the dried and prepared leaves]
were grouped in 3 classes :

— Crown (extremity of the leaf) , centre (media:

part) , and base. A selection was made of leaves suitable for use in manufac-

tured tobacco with leaves of the same thickness
;
the coefficient of combus

tibility was in each case determined. The results obtained are indicated]
in Table I.

The author also carried out combustibiUty trials, with detached leaves

by burning the extremity, the centre and the base of each leaf.

The results obtained are shown in Table II.

The author shows the influence of each fertiliser and the nature o:

the leaves on combustibility and draws the following conclusions :

(i) Double superphosphate, sulphate of ammonia and potassiun

sulphate increase the combustibility of tobacco.
i

(2) Calcium cyanimide should only be used in small amounts, bCj

cause larger proportions produce toxic eifects.

(3) Sulphate is the best potassic fertiliser ;
the proportion can b

increased with advantage to combustibility. fljj^

(4) Manufactured tobaccos which burn the best are those of horn

geneous composition, those with a small bulk and light colour being pr(

ferable.



AGRICULTURAL BOTANY, CHEMISTRY AND PHYSIOIOGY 701

Table I. — Influence
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tissues which turn brown on injury or exposure to chlorophorm vapour
the peroxidase is associated with the aromatic compound : tissues which
do not turn brown on injury, do not contain a substance with the catechol

grouping, and their enzymes do not catalyse the oxidation of substances

grouped thus.

629 - The Effect of Potassium Salts on the Anatomy of Dactylis glomerata. —
Purvis O.N. (Royal Holloway College, University of I^ondon, and Rothamsted Experi-
mental Station) in The Journal of A?,ricultural Science, Vol. IX, Pt. 4, pp. 338-365,

Figs. 23, Bibliogr. of 9 works. Cambridge, Oct., 1919.

Potassium compounds play an important part in the metabolism and

growth of plants. Amongst these effects are some which have received

little attention from investigators, such as the effect on the strength of

the stems of herbaceous plants, which may be due to strengthening of the

mechanical tissues, or to some other influence on the chemical composition
of the walls, or on the physiological condition of the plants.

During the summer of 1917, the author investigated the effect of po-
tassium salts on the anatomy of Dadylis glomerata. Plants were collect-

ed both from field plots which had received potassic fertilisers, and from

those which had not. The yield of hay from these plots was in close agree-
ment with the average, which shows that the season during which the

work was done was not abnormal. The thickness of the wall, the diameter

of the lumina and the ratio of the lumen to the wall, were measured both

in the sclerenchyma and metaxylem.
It was found that in the early stages of the sclerenchyma the walls

were thinner where potash had been supplied, but this effect was lost as

the season progressed. The lumina were larger in plants which had receiv-

ed potash but no nitrogenous fertilisers whilst in the presence of ammonium
salts, this effect was reversed. In the xylem, the thickness of the walls

was unaltered whether potassic fertilisers were used or not. When no

nitrogenous fertilisers were added, the diameter of the lumen decreased

when potash was present, but when ammoniun salts had been applied as

well, the diameter was increased. The addition of potassium salts, however,

produced an increase in the ratio between the lumen and the walls of the

vessels, but this effect gradually passed off. Presumably, therefore, potassic
fertilisers reduced the strength of the mechanical cells during the early

stages of development.
From these results, it is concluded that the rigidity of plants supplied

with potassium salts, is not due to anatomical strengthening, but must

be attributed to other causes, such as the influence of the salts on the phy-

siological condition of the plant, or on its chemical composition.

630 - Observations on the Stimulative Effect of Copper Sulphate on Plants. — monte-

MARTiNi, I,., in the Rivista di Patologia vegetalc, Year X. No. 3, pp. 36-40. Pavia, Feb., 1920.

The author has previously demonstrated (i) that copper sulphate ab-

sorbed in very dilute solutions (0.005 to 0.02 %) and in small amounts,
can exercise a stimulative effect both on the respiration and chlorophyll

(i) See R., Nov.-Dec, 1911, No. 3110. {Ed.)

[6S8-630]
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^ assimilation of plants. Can this same salt exert the same effect when

spread on the outer surface of the leaves ? This question has been discuss-

ed, but that it is probable is suggested by the fact that anticryptogamic

sprays compounded of the copper salts almost always result in vigorous

growth which cannot be entirely explained by the absence of parasites,

This action proceeding from the exterior, varies according to the species,

more than the action exerted in the interior by the absorption through
Water channels : it varies especially according to the structure and nature

of the cuticle, which is more or less resistant to the passage of moisture.

The author has therefore re-opened the question by employing glycine,

a plant whose leaves are very sensitive to the action of copper sulphate. It

was found sufficient to stimulate these by sprinkling a few drops of a 0.04 %
solution of copper sulphate on the upper surface, which caused a greater

formation of dry matter. From the results obtained, the author concluded

that copper sulphate, sprinkled in dilute solution on the outer surface of

leaves of certain plants, exerts a double beneficial action : on the one hand
it stimulates chlorophyll assimilation by causing more abundant formation

of organic matter ; on the other hand, it also stimulates the circulation

and assists the passage of organic substances from the leaf blade to the

stem. As a result, special eft'ects ensue in connection with the circula-

tion of the mineral substances contained in the leaf ash.

631
- On the Supposed ParthOCarpy of the Hazel. — Trotter a. ,

irx Atti della R. Accademia

dei Lincei,'R.en6iconti, SerieV,Classi di Scienze fisiche. matematiche e naturali, VoL

XXIX, Pts. 1-2, pp. 72-76, Figs 10. Rome, Jan. 8, 1920.

It has been stated that hazel shows the phenomenon of vegetative

parthocarpy and this has been suggested as the explanation of the fall of

the young fruit.

The question has been studied experimentally by the author, who
enclosed the bushes under movable glass frames and endeavoured to

provoke fructification without preliminary pollination. An entirely

negative result was obtained.

The presumption that the fall of young fruits is due to parthocarpy
can therefore be excluded, and the author considers that it is, on the

contrary, due to a form of degeneration of the reproductive system, that

is to say, a true abortion, (both ovular and embryonic) comparable to that

of animals.

632 - Plant Breeding and Tropical Crops.
— Bateson, W., in The Agricultural journal of PLANT

India. Vol. XV, No. i, pp. 55-62. Calcutta, Jan., 1920. BREEDING

The crops in temperate countries, for many centuries and in largely

populated areas, were put through several genetic stages in the process
of improvement and thus tended to dift'er increasingly from the original

types and to be gradually improved.
But, in spite of the considerable improvement aleady obtained, it

is evident that the plant breeder, by the selection of valuable t3^pes and

still more by hybridisation, still succeeds in obtaining immense improve-
ments.

[630-«3%l



704 PIvANT BREEDING

This being granted, it will now be easy to imagine the splendid results

which could be obtained by the selection of tropical crops, until now
not attempted.

For instance, the coconut is always the same in all the points of the

immense area through which it is distributed, and the few local races

which exist are very imperfectly differentiated. Taking their geographical
distribution as a whole, the coconuts represent a population composed of

several type varieties ; but within one individual plantation, it is possible
after a simple superficial examination to distinguish distinct differences

in respect of the mode of growth, the shape of the leaves, the quaUty and

quantity of the produce. iSTothing has yet been done to select the best

types and to isolate and propagate them. When choosing and sorting
nuts for planting, the planter always gives preference to the best developed
and the most prolific plants. This, however, is not sufficient to guarantee
success. The monoecious coconut is in reality essentially dichogamous,
which accounts for the fact that fine palms can be fertihsed with the pollen
from very defective males and still produce nuts that are well developed, ,

but incapable of producing plants of superior quality. The author considers

it possible adequately to control fertilisation by means of artificial pol-

lination, which will give first-class seed for sowing.
There remains a great deal to be done in thus direction even from a

purely physiological point of \dew. The mechanism of pollination and
fertilisation is not yet perfectly understood, and the possibility of self-

fertilisation cannot be excluded a priori. Vegetative reproduction (as prac-
tised with the date) has, according to the author, not yet given positive re-

sults. Sinularly, Hevea brasiliensis shows variation to an enormous extent

Among a group of 29 trees of uniform age, grown under similar conditions,

the highest and lowest average yields were respectively 166 and 8 cc.

and the circumference of these two trees was 52 and 32 inches respectively.

With regard to the selection and hybridisation of Hevea, nothing*
has yet been accomplished ; good results have, however, been obtained by

propagation of the better strains by vegetative reproduction.
In Java, the Dutch have obtained very encouraging results by

applying methods of seed selection to Cinchona, thereby nearly doubling
the yield of alkaloid.

In India, America and Egypt, a considerable measure of success

has been attained with cotton selection, whist Burkill and Finxow
have made a beginning with jute, which at present consists of a mixture

of m.ost divergent forms.

633 - Studies in the Pollination of Indian Crops, and the Possibility of Improvement

by Selection. — Howakd, a., Howakd, G. and Abdur Rahman Khan, in Memoirs of

the Department of Agriculture in India, Vol. X, No. 5, pp. 195-220. Calcufta, Dec, 1919

The methods of pollination and the frequency of cross fertilisation are

two questions of the first importance as regards the improvement of crops

in India by selection. On these subjects, in fact, depends the method to

be adopted, the choice of material, and the distribution thereof. In the
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)resent paper, the authors present the results obtained in a series of trials

Iconducted at Pusa with a view to studying the pollination mechanism of

[the following crops : San hemp {Crotalaria juncea L.) pigeon pea {Cajanus
indictis L.), Java indigo {Indigofera arrecta Hochst.), Sumatran indigo

\{Indigofera Sumatrana Gaert.), linseed {Linum tisitatissimtim L.), tara-

lira [Eruca sativa Ivani.), til {Sesamum indicum I^.), niger {Guizotia ahys-

sinica Cass.), jute {Corcherus capsularis "L,. and C. olitorius ly.), and roselle

\{Hibiscus Sahdariffa h-).

Some of the results obtained and described, especially those dealing
ith Cajanus, Indigofera and Crotolaria, are the most important from the

joint of view of applied pure line selection.

With Cajanus the question of yield holds the foremost place. The

Iproblem before the breeder, therefore, is to secure the heaviest crop possible

[before considering the quality. Now, the research on pollination and
Ifertilisation shows that other factors, besides potential yielding power are

[involved, in particular, atmospheric conditions. Practically no setting

[takes place in damp and dull weather. This adverse condition can be avoid-

|ed by increasing the range of the flowering period, and thus distributing the

Brisk over a longer interval.

The author advises the use of a mixture of individuals differing consi-

jderably in time of flov ering. This method, however, involves the ne-

jcessary rejection of pure-line selection and the adoption in its place of

Imass selection.

With Indigofera arrecta, the case is still moie interesting. The crop

[consists of a mass of heterozygotes with a wide range of general habit,

root development, extent of leaf surface, and time of flowering. Cross-

fertiHsation is a normal process, but practically no setting takes place

[if
insects are excluded. There as been so much crossing in the part, and

the gametic constitution of each individual is so complex, that many
[years work would be necessary for the isolation of the unit species which

underlie the existing fabric of heterozygotes . But, even if such a result

were obtained, a new drawback would probably arise, namely a lowe-

ring of vitalit}^ that would render the pure lines finally obtained, worth-

less for any agricultural purposes.
Methods of continuous mass selection which were successfully adopted

by the Dutch planters in Java are far more promising. Crossing cannot
be prevented but if it is to be regulated, defective cultures should be

eliminated so that crossing is only permitted between those cultures which
are agriculturally desirable.

The authors then summarise the results obtained with the best crops.
S>N-HEMP [Crotolaria juncea L-).

— If flowering takes place in muslin

bags, the pollen is liberated and forced on to the stigma, but no sub-

sequent setting takes places ; the flower itself even, gradually fades after

a few days. This does not prevent the possibility of self-fertilisation, which,

however, cannot take place unless the stigma is first stimulated by
contact with insects. One consequence, therefore, of insect visitation is

self-pollination. Stimulation of the stigmatic surface does not appear

[633]
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necessar)'-, however, for cross-pcllination. The trequency and the fa-

cility of natural crossings obtained with cultures of very different habit

grown side by side, e. g. the local Pusa variety and the Jubbulpore variety
from the Central Provinces within a few years only, gave an indistinguish-

able variety showing elimination of the marked differences of habit of

these two varieties. For these reasons, it may be concluded that impro-
vement of crops by selection is not an advantageous proceeding. It is

doubtful if the enormous amount of work necessary to combat the continued

counter-activity by vicinism to any extent, would repay the cost and
trouble involved.

Pigeon Pea {Cajanus indicus Spreng.).
— The numerous marked

characteristics noticeable with the progeny of one parent plant indicat-

ed the frequency of natural cross-fertilisation. To determine the precise
extent of natural crossing, some observations were made in 1912-13 on a

pure culture of
" arhar

"
(var. hicolo)), characterised by pale yellow flowers

and white seed, which made the detection of heterozygotes an easy matter.

Of this pure culture, 140 single plants were selected and sown separately
the following year. Isatural crossing was found to have occurred in 91
of the cultures, that is, in 65 %. The characters which best lend themselves

to the detection of heterozygotes and which show the kind of splitting
which takes place are : the general colour of the standard, the colour of the

pods, and the character of the seed coat The flowers may be either pale

yellow, deep yellow, or orange, with or without reddish lines, etc., on the

back 01 the standard, and each of these types gives rise to progeny with

the most extraordinarily varied characteristics. The pods may be green
or variously marked with red or black, the latter markings being some-

times present to such an extent that the pod appears to be entirely cover-

ed. The seed coat may be white, grey, brown, reddish-brown, purple,

smoky or black, and usually in addition to this ground colour, brown,

black, violet or red spots.
There appears to be no obvious connection between the colour of the.

seeds and that of the flowers, and in any case the peculiarities after split-

ting showed the heterozygous complexity of the plant in question.
The difficulties that attend pure line selection are evident. In ad-

dition to this, the flowering period of the local crop was much greater that

than of the pure culture. The effect of adverse weather conditions is

therefore in the former case less harmful, as only a part of the plants in

flower can be attacked or damaged.
In 1911-12, at Pusa, one of the most promising of the pure lines (cha-

racterised by pure white sed and a pale yellow standard) was compared
with the local mixed crop, and gave a yield inferior to the latter, in the ratio

I : 2.5. The local crop thus showed an output twice as high as the

pure culture.

The sets in the pure culture were distinguishable vAth regard to

productivity according to the behaviour of the homozygotes and the

heterozygotes ; the latter gave nearly three times the yield of the former.

These results lead to negative conclusions concerning the advantages

[633]
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of pure line selection. The shortening of the flowering period and
the lack of stimulation due to heretosis are liable in every case to

decrease the yield considerably. Continuous mass selection, then, is more
advisable.

Java Indigo {Indigofera arrecta Hochst.) and Sumatra Indigo {I.

sumatrana Gaertn.).
— With /. arrecta self-fertilisation is a very difficult

matter, the visits of bees being necessary for seed formation. With I.

sumatrana no setting takes place if cross pollination is hindered by arti-

ficial means. However, even with flowers thus isolated, setting can
be produced (not always, it is true) if the flowers are artificially made to

explode (" heterosis "). The attempts to cross these two species have so

far failed.

lyiNSEED [Linum usitatissimum L-)
— The linseed cultivated in India

as an oil-seed, is very different from the European form grown for its

fibre ; it is a short, much branched plant with thick stems and numerous

capsules.
For some years, a large collection of pure lines of Indian linseed

Dbtained from the black soil areas of Peninsular India, and also from the

Plains (N. India) have been under investigation. From the observations

md experiments made with the anthers and pollination, it was concluded
:hat self-pollination is a practical certainty, in such a way that even
if bags are employed, this does not interfere with setting and there is

•xo apparent falling off in vigour in the progeny produced in

:his way.

Taramira or DuAN {Eruca sativa Lam.).
—

(See Table I.)

"lowers bagged and after-

wards left untouched
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Cross fertilisation, however, is, possible. In 1916, the seed of 340
bagged plants was sown and 334 bred true, whilst splitting took place in

6 cultures only. In 1917, the seed of 233 plants were sown under similar

conditions and all bred true except one which split as regards habit and
flower colour. It thus seems that cross-fertilisation is more frequent
than would be suspected from a study of the flowers ;

hence the necessity
for isolation in accurate work on the genetics of the crop.

Self-fertilisation is exceedingly rare ; setting is consequently the

result of cross-fertilisation. The crop is therefore a mixture of freely-

crossing heterozygotes.

Til {Sesamum indicum L-)-
— Self-fertilised. In 1910 the seeds of

a large number of single plants were sown separately at Pusa and the pro-

geny examined. There was no doubt that many of these were hetero-

zygotes, which signified the possibility of natural crossing. A study of

the homozygotes and the heterozygotes made it possible to determine

the characters of the various Indian types of til.

Rough and Smooth seeds. — As a rule, the surface of the seed is smooth,
and with homozygotes this is always the case

; in the cultures raised from
some heterozygotic smooth parents, some plants with rough seeds were

produced.
Colour of corolla. — Almost pure white to deep violet.

Branching.
— Those types with one flower in the axil are ge-

nerally much branched while those with 3 flowers have few or no

branches.

Number of flowers.
— As a rule, only one flower is produced in each

leaf axil, the other two bud-like bodies developing into extra floral

nectaries. Sometimes on the contrary, 3 flowers are developed and
without any branching.

Other distinctive characters may be observed in the form of the leaves,

and in the hairiness of corolla and capsule.

Niger {GuizoHa ahyssinica Cass.).
— Cross-fertilisation is common

in this crop and, consequently, the cultures containing heterozgotes are

prevalent. Splitting took place in the following characters :
— Time of

maturity, colour of the stem (green, red or intermediate tints),* habit

(branching or erect), size and margin of the leaves, colour of the seeds,

and height of the plant.

Round-podded Jute {Corcherus capsularis L.)-
— ^^'^ prevalence:

of self-pollination and the comparative ease with which heterozygotes!
can be detected and removed before flowering takes place, render improve^

j

ment of this crop possible by means of pure-line selection.

IvONG-PODDED JuTE [Corchcrus olitorius I^.).
— The rarity of natural I

crossing, and the fact that each plant pruduces a large quantity of
seed]

should render improvement by selection certainly possible.

RosELLE [Hibiscus Sabdariffa I/.).
—

Self-pollination is the general!
rule. A few cases of natural crossing were observed due to the visits

of|

humming birds.

[633]
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^4
- Criticism on]the

**
Crossing Over" Theory, according to the Calculation of Pro-

babilities.
— Nachsthein Hans, in Zeitschrift fiir induktive Abstammungs und Verer-

bungslehre. Vol. XXII, Pt. 2, pp. i27-i4i> figs. 4- I<eipzig, Jan. 1920.

The author, arguing from a mathematical standpoint, sets out to re-

ite the objections raised by Trow with regard to the
"
crossing over

"

beory (i) formulated by Morgan.

Suppose that there are 6 factors for each chromosome :
—

A B C D E F
homologous chromosomes.abed e f \

On varying the point of exchange or crossing according to the law

f probabilities, 5 possible forms of crossing (see fig. i) will be obtained :

A i c d e f
-1 1 ^

1 1 H

DC
a B C D £ -r

A B q. d e f

-, . -1
1 \

-^-

a b C D £ FABC d ^ f
I i 1 . ^—I i rDC
a b c D £ F
A B C D e f
-I 1 1 1-

x:
a b c d E F
A B C D E f
^ 1 1 1 1-

a b c d e F
Fig- I-

,

With these 5 forms of crossing, the following new combination of fac-

)rs occurs :
—

I Ab 2 Ac
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one unit. Therefore, the combination Af is reproduced 5 times, Ad
3 times, etc. The percentage between 2 of these 6 factors results from the

followine combinations :
—

Ab
A B
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ver, the 6 factors remaining invariabile, as in the preceding case. The

ollowing combinations are possible :
—

1. 4Ab 3Ac 2Ad lAe
2. sAc cAd lAe
3. 2 Ad I Ae
4- I Ae

— 4 Ab 6 Ac 6 Ad 4 Ae

The percentages of cross-overs are :
—

•^b 4 n. Ac 6 ^ „ Ad 6
^ „,AB6 AC4 AU4

-7-= = — = 40% cross-ovexs.
A E 6

Supposing that there are 26 factors, A. . . . Z, the follo^^'ing com
ations will be obtained :

—
I. 24 A b 23 Ac 22 Ad 21 A e 20 A f igAf — lAy

23 Ac 22 Ad 21 A e 20 A f igAg — lAy
3. 22Ad •2iAe 2oAf i5Ag — lAy

21 Ae zoAi i9Af — lAy
20 A f 19 Aj — I Ay

i9Af — I Ay

lAy

24Ab 4.5AC 65Ad S4Ae looAf ii4Af ... 84AV 66Aw 46AX 24Ay.

Therefore, in the case of double crossing-over, the percentages of cross-

»ers do not form a series in arithmetical progression, but occur in the

of a sj-mmetrical cur\-e. In other words, the number of cross-overs

) not proportional to the distance between the factors.

Whilst, in reality, for series A . .Z, in the case of one single crossing-

ver, the following percentages of cross-overs occurs :
—

Ab I „, Af 5 „, Am 12 „ ^,
. ^

= - = 4.0% ... —-=.-= 20.0% ...
-- - - = 48.0%,AB24 AF20 AM 14

13 „, Au 20 „ „, Ay 24 , ^, A 2 25- =- 52.0% ....,,
= - = 80.0% - rv = ~ ^ 960% " iTw

= - = 10% ;H 12 AU 5 AY I AZ o

the case of a double crossing-over these are :—

Lk 24 „ „, At 100 Am 156 „, An i5«> _,
-« = —, = 8.0%...

-— = — = 33.3% ...
-- = — = 52.0% ...—- ^ — = 5=-o%;

kB 276 AF 200 Am. 144 Ay 144

An 100 „, Ay 24 „ „, Ar o

A L 200 A i 276 A Z 300

[«»4J
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.A b C D E r
.^A__X_, ,

_—^

a 3 c d e

A b c L

::c

f

E F

[a B C d e f
A b c d E F— -^^ ^

-^ N^

a B C

A h r
^

JXZZ ,—^
a £ C D

D e f

d e F

f

A B c D E F

riDOc::
b C da

A
2 {

a

A

^ a

€ f
B c d E F

c

B c d e F
r
—

")r
•v.

a b C D

i>

E f

B C d F F

c D e f
C d e F

-, . /v^._

D E f

»

A

A £ C D e F

d E f

Fig. 2.
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Therefore in the case of a double cross-over, the maximum number
of cross-overs should be between A and M and between A and N.

Kow, the distance between M and A (between N and A) is obviously-
less than the distance between A and X (A and Y). Although Y may be

24 times further from A than from B, the two combinations Ab and Ay
are equal. .

(An equal percentage of cross-overs, in the case of a simple as well as

of a double cross-over, only occurs with A—N, being always 52 %).
The percentage of cross-overs increases from extremity up to median

point in the chromosome, and then decreases, gradually, till the other ex-

tremity is reached.

According to the Morgan method, the determination of the locus

of the chromosome factors is based on the percentage of cross-overs, al-

lowing that the higher this is, the greater should be the distance between
the two factors in question. Then, after what has been shown above, the

principle applies only in the case of a simple cross-over, but loses all its

validity, in the case of a double cross over. Things become even more

comphcated if, instead of 2, there are 3, 4, 5 and anything up to 25

crossing-overs (given that the number of points where crossing is possible
is equal to the total number of factors minus i).

In this last case, the two homologous chromosomes should resemble a

double spiral with numerous compact convolutions (see Fig. 3).

Ab Ad Af Az i

AB
^

A-D
^
AF

-=

AZ
==

o
=^^°° °/° cross-overs

AcAeAg Ay o

AC
^
AE

=
AG

^
AY

=
7

= ^°° °/° "°" cross-overs

A bCdEfGhljKr
a BcDeFgHiJkL

Fig. 3.

As regards a simple exchange between factors, no objection can" be
taised to Trow's arguments. On the other hand, the results are evidently
in accordance with Morgan's conclusions, obtained by a process of induc-

tion; the percentage of exchanges increases proportionately with the
distance between the two factors.

But the ratio differs when two or more cross-overs are under con-

sideration. If it is true that the phenomenon of the double, triple, etc.,

xoss-over was so frequent, as Tro'w admits, the localisation of the fac-

:or in the chromosome, based on the percentage of cross-overs, would be

mpossible.

But, to admit the frequency of double, triple, etc., crossing-over,
institutes the weak point in Trow's argument ; these cross-overs are

n reality very rare.

W Therefore, in the determinations made by Morgan on the behaviour

[634]
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of 3 factors in chromosome I (=sexual chromosome), out of 10 495 cases,

3514 gave simple cross-overs and 9 gave double cross-overs, and 6972
neither one nor the other.

Experiments conducted by Sartevant are equally interesting :
—

In one experiment, dealing with 3 factors in Group I, out of 308 cases, 113

gave simple cross-overs, i a double cross-over, and 194 none. In a second

experiment, out of 439 cases, there were 161 simple, no double, and 278
none. In a third experiment, dealing with 4 factors, also in Group I,

out of 635 cases, there were 228 simple, 4 double and 393 none.

M. MuLLER gives an analysis of 12 factors of chromosome I and 10 of

chromosome II.

Chromosome I. — There was scarcely any change in 54.4 %, of the cases,

whilst simple crossing-over gave 41.6 %,and double crossing-over only 4 %.
Chromosome II. — Ko cross in 32.5 % cases, simple in 51.1 % cases,

double in 15.2 %, and triple in 1.3 % cases.

It can at least be concluded from the results at present obtained, that

double, triple, etc., cross-overs are very rare compared with simple cross-

overs, and the error that they may cause in the localisation of the factor

in the chromosome is practically negligible.

The scheme for simple exchange constitutes therefore the mathematical

basis of the crossing-over theory, in which the percentage of cross-overs

gives a series in arithmetical progression. The result obtained by Trow
by deduction agrees entirely with those obtained by Morgan by the in-

duction method.

635 - "Pusa No. 4", Indian Wheat Variety imported into France because of its Early

Maturity and Resistance to Scorching.
— severin, r., in Comptcs rcndus dcs seanca

de VAcademic d'A'iricuIturc de Frufice, Vol. VI, No. 12, pp. 313 and 324-325. Paris

March, 1920. .j

The author presented to the Academy some ears of the Pusa 2\o..^
wheat variety, selected by Prof. Howard of the Cereal Station of the Unii

versity of Pusa. This wheat has the characteristics of rapid growth and 0:

carrying its grain normally until mature, even if sown very late after th(

last rains, or if there is no rainfall from sowing time until harvest. Thi:

was proved at Vaucluse by M. Brueat, in spite of a persistant north

west wind after the sowing at the end of March., followed b}^ ai

exceptional drought during the summer of 19 19 ; also at Toulouse b;

Prof. RiVES, at the University Agricultural Institute, and at Bagnols

sur-Garonne, by M. Rouart (sown on April 5), and also on the author'

own trial plots at Clos-l'Arat, Fontet, near Reole (Gironde). The ear

taken from these cultures were ripe in 90 days.
Several other varieties of Indian wheat with a rather less fine grair

sown in the spring of 1919, escaped the rust which ruined the autumn!

sown varieties in 1918, and gave results which the author hopes to confirrj

this year. The author is also testing further samples from the Experimenj
Stations in Australia and the United States, bearing in mind the fact thi

the Indian wheats are particularly resistant to drought, and excess of moisl

[634-635]
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ire, and are thus valuable for improving wheats in countries that suffer

rem excessive heat and dryness.

36
- The Traumatic Production of a New Form of Maize : Zea Mays, var.

polysperma. — Blakinghem, I,. in Comptes rendus de VAcademie des Sciences'

Vol. CI^XX, No. II, pp. 677-679. Paris, March 15, 1920.

From Family II of a teratologic type of maize descended from the

;eeds of a type B obtained in 1907 after sectioning the main stem (i), the

uthor isolated a line of maize with
"
shrunken leaves ", described in

911 and since then the line Zea mays var. polysperma with fruits composed

[f
2 and occasionally 3 closely-packed caryopses. The double caryopses

re united on their homologous surfaces and the embryos are at the extre-

ty of the diameter perpendicular to the point of contact. The general

lymmetry is more easily observed in the very rare fruits consisting of

}; carpels and 3 embryos.
In 1911, an interesting correlation was observed between the male

florescences and the ears of aberrant varieties. All the plants with

ars containing double seeds, produced panicles which though exclusively

ale, showed fusions and repetitions of the floral parts :
—

glumes and
,les either 3 or 4 in number, glumes with large parallel nervures in twos

r threes, and supernumary or forked pales, stamens, 4,* 5 and up to 7 in

he same flower, anthers fused or forked.

The male inflorescences opened before the appearance of the stigmas,
,nd all those not showing the anomaly could therefore be suppressed he-

re pollination. Since 1911, the author has reserved for pollination pur-
oses solely the panicles showing a large proportion of abnormal ear^;
e pollen was supplied both by normal and abnormal blossoms. In

ddition, to avoid the sterility to which entirely self-pollinated strains of

aize are liable, the author introduced in 1913- as accessory male parents,
tlants derived from another tetralogical strain of maize " a grains acajou

"

(btained from Family I. In the choice of ears destined for propagation
y breeding, the author has always attributed more importance to those

nth. double grains rather than to the actual number of these double grains
m the ear selected.

Thanks to these precautions, the author has been able to propagate a

lew type in which the characters are transmitted with great regularity.
An ear in 1911, bearing 9 double grains gave :

—
Plants with Plants with

•double grains single grains

In 1912 48 17

In 1913 71 54

In 1 91 4 not noted not noted

In 1918 46 62

In 1919 "57 71

(i) ly. Blaringhem, Mutations et traumatisnies, p. 42. Paris, 1907 ;
Foot note A.

(Author's note)

[635-636]
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At the same time the proportion of multiple caryopses on the more

striking ears, rose from 5 % (1911) to 95 % (1919).
In conclusion, the author maj^ be said to have obtained, amongst the

strains from grain developed on a terminal inflorescence (consequently

fasciated), a new strain of maize showing fasciation, even to the reproduc-
tive organs.

637
- Pedigree Selection Applied to the Rice Variety, "Nang-iVIeo" in Indo-China.—

Carle, E. (Agricultural Inspector, attaclied to the Plant Breeding I<aboratory at the

Scientific Institute, Indn-China), in Bulletin agricole de I'InsUtut Scientifique de Saigon,

Year 2, No. 3, pp. 73-/5- Saigon, March, 1920.

The author gives the characteristics of the
"
Nang-Meo

"
variety

so as to allow comparison to be made, with the results obtained later by
pedigree selection :

—
Origin Baclieu

Date of receipt by author. 191 2

Colour of outer coat brown golden yellow, several

brown bristle.s.

Shape fairly long

Weight of I 000 grains 28.5 gm. ^.

Percentage of red grain 8 %
Percentage of kernels 51.09 %
Percentage of husks 18.91 %
Average yield per hectare 1 500 to 2000 kg.

Vegetation period at Saigon. - 160 to 170 days.

% This variety possesses all the characters of a group containing numer-
ous types, and pure line selection would no doubt give excellent practical
results and lead to the isolation of the better varieties.

The following Table gives a summary of the results of the first trial

carried out at the Phu-my Experiment Station.

Number of line
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This Table shows that the highest yield is obtained in the Fi, but that two

lines of the F^ show a much higher yield than those in the F^. These

khould be worth observation, especially as the divergence lies with the plants

(selected in one culture, whilst the yield given in the table for the 3 genera-

ions is an average yieldforthetotalnumberof tufts belonging to these hues.

The low' quantity of seeds obtained as yet by purely biological selec-

tion does not yet allow more than small-scale trials. The author is limited

therefore to making cultures, on the one hand with selected pedigree seed

md on the other, with ordinary seed sorted with the MaroT sorter or Cer-

CANT table.

Although ordinary seed gave an average yield of only 2000 kg. on se-

reral plots, the pedigree mixture gave 4019 kg. per hectare at the Phu-My

[Experimental Station.

From the results so far obtained, the author has found :
—

i) A distinct similarity in vigour, height, inflorescence, and niat-

irity.

2) That the difference in the dates of flowering of one line and an-

jther is from 10 to 15 days.

3) That the weight of the ear obviously increases in the third

^generation.

638
-
Sugar-cane Breeding in North India. — Venkatraman, t. s., in Ai^ricuUurai Re-

search Institute, Pusa, Bulletin ^o. 94, pp. 1-17, pl- VI. Calcutta, 1920.

The steady increase in the quantity of white sugar imported into In-

dia, combined with its low prices, has had such a depressing effect on the

native
"
Gur

"
(crude sugar) industry that the attention of the Government

has been directed to this industry with a view to putting it on a satisfac-

tory basis.

The measures adopted are of two kinds : i) The improvement of sugar
canes and manufacturing methods ; and 2) the improvement of local

varieties.

The work of breeding a better cane for North India, was entrusted

to the breeding Station at Coimbatore, Madras under C. A. Barber (1912).

The sole disadvantage of the selected site at Coimbatore lies in the fact

that it is in a portion of India subject to meteorological conditions very
different from those in the northern regions, the final destination of

seedUngs produced at the Station. On the other hand, however, the sugar
cane rarely flowers in North India, and even if it does, the seed does

not usually set. As this is a necessity in plant-breeding work, the Station

was therefore chosen further south.

During the early years, the varieties that flowered were mostly thick

canes : the seedlings produced were consequently also thick, and therefore

tmsuitable for introduction into North India. Later on, however, it

was found possible to induce many of the thin canes also to flower, and

in February, 1918, the first batch of seedHngs was ready for distribution

for trial purposes.

Crossing of the sugar cane presents peculiar difiiculties. Fortunately

[«37-638]



7l8 PI,ANT BREEDING'

certain varieties exist which are male sterile in different degrees. If this

sterility is absolute, by enclosing such flowers with a muslin bag and in-

troducing into it some known pollen, a cross can be obtained of known

parentage, such as Co. 205. If, on the contrary, it is only a case of par-
tial steriHty, the seedlings will either be selfed or cross-pollinated.

Both these are referred to as
"
bagged crosses ". It was found that

bagging an arrow frequently exerted an adverse influence on its seed set-

ting, and therefore, in later years, crossing was done by merely marking
the another arrows and keeping them constantly dusted with some known

pollen till the stigmas were found to wither. These are called
"
unbagged

crosses ",

The resultant seedlings are still more uncertain and may be :
—

a) Selfed.

b) Crossed with paternal pollen.

c) Crossed with some unknown parent through some stray wind-

borne pollen.

Such is the constitution of Cos. 214, 215 and 216.

To systematise the work as far as possible, and to guarantee that each

character gets its due recognition in the final estimate, a system of marking
was introduced. To each character was allotted a maximum of 10 marks.

Marks were given for the following field characters :
—

i) Stand or ger-

minating capacity ; 2) vigour or weight of yield ; 3) habit (straightness of

canes — an important point) ; 4) tillering, i. e., number of canes

per stool.

A Table gives the marks obtained for the above four characters by
each distributed seedling.

The sucrose contents in the different farms were estimated, but the

figures are not yet, strictly comparable, because of : i) The smallness of

the samples analysed ; 2) the unequal state of maturity of the samples ;

3) differences in the methods of analyses adopted.
The distribution of the selected material for trial purposes include

the following localities :
—

Bangalore, Manjri, Tharsa, Pusa, Sepaya,

Shajahanpore, Gurdaspur, Cawnpore, and Gwalior.

639 - Studies and Observations on the Hybrids of the Genus Citrus. — Trabut, 1,.,

in Bulletin de la Societe d'Histoire Naturelle de VAfrique du Nord, Vol. X, No. 5, p. 89.

Algiers, May 15, 191 9.

For 20 years, the author has endeavoirred to draw attention to a

Citrus hybrid of the mandarin orange, which he named "
Clementine ".

The seeds from Clementine have produced Seville orange trees with very

narrow leaves, mandarin orange trees with acid and bitter fruits, and

orange trees of good quahty. No precaution having been taken to avoid

pollination from external sources, some of the these trees have originated,

from new crosses. At present, two of these hybrids can be pre-;

served : the orange, good quality with highly coloured peel, juicy and with

an agreeable smell
;
and a small mandarin which the author proposes to;

call
"
Mandarinette .

' ' The latter has a very pleasant smell, and is especially;

[638-639]
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3uitablefor confectionary, for which it may take rank with the "Chinese"

jand
"
Kumquat

"
varieties.

The seeds of "pomelo
"
have also given risetoavery varied progeny

I

thus indicating that the pomelo is a hybrid of Citrus grandis ;
the author

has obtained both Citrus grandis and orange trees from this hybrid. One

of these orange trees resembled the American variety Pineapple. Another

series consists of stock, bearing fruit similar in form and appearance to

the Jaffa orange, but with very different leaves, many of which have a

petiole with a big sheath like the pomelo.
These observations have shown that the seeds from these original

hybrids can give rise to many new forms, some of which may be worth

1 inclusion in orange plantations. In any case methodical crossing between

the species of the genus Citrus will give new and interesting fruits in

(less time.

640
- A New and Improved Variety of Plum obtained from a Bud Variation of the

French *' Petite Prune d'Agen", in California. — shamel, a. d., in The journal of

Heredity, Vol. X, No. 8, pp. 339-343 ; figs. 4. Washington, D. C, Nov. 1919.

The French plum {Prunus domestica) commonly called the
"
petite

prune d'Agen
"
and cultivated on a vast scale in California, is noteworthy*

as a heavy bearer and for the excellent quality of the fruit, which

however has the disadvantage of being somewhat small.

The production of a variety which, while retaining all the good points

of the "
petite prune d'Agen

"
can produce larger fruits, is consequently

of considerable importance.
Good results have been obtained by a fruit grower, Mr. 1,. CoATES,

of Morganhill, California, who has succeeded in isolating some more or

less distinct strains. In this paper the author describes one of these strains

which originated from a bud variation and which promises to be the larger

fruited variety so much sought after by plum producers. In 1904, in

an orchard near Saratoga, Cal,. on a normal plum tree, COATES noticed

one branch bearing- very laige fruits. The grafts secured from this branch

gave plants which conserved the improvement in size, and at the same

time possessed all of the desirable characteristics of the ordinary French

plum. The new strain was called No. 1418.

In 1914, the No. 1418 (large fruited) and the ordinary plums (small

fruited) were budded in alternate rows on about 1000 peach trees. The

results furnish the basis for a fair comparison, as the yield of No. 1418
was more than double that of the parent variety ;

the fruit averaging

about 25-30 to the pound, compared with 50-60 to the pound for the latter.

This new variety is not only remarkable for the size of the fruits,

but also for the uniform distiibution throughout the trees, which appear
to be more vigorous growers and to develop larger leaves.

In studying the individual trees of No. 141 8, several branches were

occasionally found bearing fruits umistakeably "bf the ordinary French

type, which is additional evidence as to the origin of this bud variation.

At the present, in several localities, numerous experiments are in pro-

[639-6403
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gress with a view to discovering the adaptability and possible area of distri-

bution for this new variety of plum which should play an important part
in fruit growing in California.

641
- Spring Wheat on Southern Italy.— Campbell, C, in 11 ColUvatore, Year I,XVI
No. 2, pp. 38-40. Casale Monferrato, Jan. 20, 1920.

The meteorological conditions in Southern Italy, always rainy in au-

tumn, usually do not permit late sowings ot wheat to be made, especially
as the cold weather is not associated with snow and invariably includes

a more or less lengthy period of frosts diuring which the plant not only

stops growing, but also suffers from the direct action of the frost. These

facts induced the author to attempt to cultivate spring wheat in the re-

gion in question , as the crop, towards the end of January and the beginning
of February, can profit by the autumn cultivation of lupins or other le-

guminous plants as green manure, or used partly as forage and partly
as green manure. There is thus the combined advantages of forage, green

manure, and perhaps even compost, and also of avoiding the dangers
associated with winter.

Following this system, successive wheat crops can be cultivated
* on the same land without danger, provided that between the two crops,

comes the leguminous crop. The summer cultivation, even if only super-

ficial, immediately after the harvest is sufficient to prepare the land for the

leguminosae, when the first autumn rains begin.
The author's experiments lasted from 1905 to 1908. The trial with

spring wheat in Northern Italy met with no success ; on the contrary, very
•

encouraging results were obtained with Manitoba wheat (i).

In connection with the sowings made with Manitoba wheat, it should

not be forgotten that for commercial purposes the Americans have classified

this variety according to quality. Thus, Manitoba No. i, has almost

without exception an exposed ear possessing the ordinary qualities met

with in spring wheat ; the other numbers are more or less a mixture of

heterogeneous varieties amongst which those with exposed ear only cos-

Stitute a small proportion.
This accounts for the unsuccessful results that Manitoba wheal

has given and for the criticisms of its -cultural qualities.

It had been hoped to discover a Red Fife m the Manitoba wheat.

After due investigation the author has been led to believe that Manitoba

No. I is no other than the Banatka wheat of Roumania and Ukraine,

where it is cultivated as spring wheat The variety has probably been

transported to America and cultivated there in a more or less pure state,

gradually taking the place of the commercial product known under the

name of Manitoba.

(i) With reference]to Manitobawheat in Canada and trials with this wheat in Italy, France

and North Africa, see original article by M. I^. H. Newmann, " Wheat production in Canada"

n R., July, 1917, pp. 961-967 and R., April, 1917, No. 326 ; R., Nov., 1917, No. 1017 ; R-'

Jan., 1918, No. 34 ; R., Sept., 1918, Nos. 978 and 1051 ; R., Nov., 1918, No. 1230 ; R., Dec,

1918, No. 1349; R-, Jan., i9i9,No. 39; i?.,Mar., igig.No. 311 ; i?.,May, 1919, No. 590. {Ed)

[640-641]
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After giving up work with the spring wheat varieties of the north,

land having demonstrated that in actual practice, these cannot be adapted
Ito southern cHmatical conditions, the author studied Manitoba compara-

jtively
with Apulian spring wheat

(,^
Marzuolo di PugHa, „

"
MarzulH ")

land the "Triminia,, from Sicily. These three varieties have proved them-

jselves of good quality, but, although the productivity of the two first has

(not declined, the wheat from Apulia has given an inferior yield. During the

[author's experiments, the yield from spring wheats has kept fairly regular,

land scarcely any noticeable difference has been found between this and

[the yield from the local autumn-sown wheats.

The question is whether it is advisable to extend the cultivation of

j spring wheat in Southern Italyin preference to the present uncertain produc-

Ition of maize. The author considers that this may be answeredm the af-

jfimative, provided that the summer work on the stubble is not overlooked.

(642
- Mechanical Cultivation of Rice; The Gray Tractor with One Driving Wheel of

The American Tractor Co. — See No. 6S6 of this Review.

J643
- Preliminary Report on the Acclimatisation of Alfalfa in the Philippines.—

Elayda, I., in The Philippine Agriculturist, Vol. VIII, No. 3, pp. 10-70, pi. i. Eos

Banos, Oct. 191 9.

As alfalfa is reported to be under culti vation in Hawai ,
a tropical country

jit
seems probable that suitable conditions may be found also for its growth

(in the Philippines, and several trials have been made in different localities.

The results as a whole indicate that the seed germinates well, and the

[plants cover the ground well, 2 or 3 cuttings may be expected, after

)

which the plants will wither and die off. Where the land is lin)fd and

inoculation secured, the plants will grow during the dry season, but

die out in the rainy season. The College of Agriculture, University of

the Phihppines, Los Banos, conducted several tests in 1917, on the culti-

vation of alfalfa varieties from seeds received from Minnesota, New

I

York State, California, Arizona and India (Ppona). The most encourag-

ling results were obtained with the Indian variety. Seeds sown on De-

jcember 12, igi8, germinated 2 days after. The floweiing period began
on February 5, 1919, and pods began to form on February 20. Mature

pods were first harvested on April 8, and by May 28, flowers and fruits

were still in developing. At the beginning of April, the lowest plants

measured from 43 to 52 cm., and the highest from 100 to 118 cm. The

fact that this variety produced, in the Philippines, seeds that were plump
and bright yellow in colour (two main characteristics of good alfalfa seeds),

encourages the hope that this forage crop may be acclimatised andimproved

I

with profit to the Philippines.

644 - An Experiment on Thinning out Old Hevea Trees, in Java. — Ckamer, p. j. s.

in The Tropical As:riculturist, Journal of the Ceylon Agricultural Society, Vol. 1,U1, No. 5,

pp. 299-304. Peradeniya, Ceylon, Nov., 1919.

In the Government Experiment Garden for coffee at Bangelan (East

Java), a field of coffee was planted with Hevea in igoi.to try this plant as

ashade tree ; the coffee was planted 7x7 feet, the rubber at 21 X 21 feet.

[641-644]
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Fromnatural causes, a fewtrees died out and, when the author examined
,!

the trees for the first time in 1915, 57 trees were left. These were 14 years
old and had developed into high thick trees ;the growth was quite satisfac-

tory, taking into account that the field was situated i 800 feet above sea
ji

level. Up till then they had never been tapped. I

Table I gives an idea of the distribution of the trees on the field.

TabIvE I. — Plan of the trees. *
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The rubber was cured by the Brazilian process, coagulating the latex

m a stick by sni<ike. By this means, it was possible to ascertain the indi-

vidual production of each of the 57 trees numbered ; the stick serv-

ng every day of the tapping process for the same tree, one ball of

;oagulated rubber being obtained for each tree.

The production is shown in Table II.

2) The PROPORTION CONTRIBUTED BY GOOD AND POOR PRODUCERS
ro THE TOTAL CROP (1918),

— The poorest tree (No. 3) amongst the 57
leveas in 1918, gave 512 grams of dry rubber, and the best one (No. 43),

'983 grams. The average production of each tree was 1328 grams. «

In Table III the trees are arranged in groups according to their indi-

vidual production in lots of 300 grams, and these groups are divided into

I parts by a line at about the average production (1328 gm).

Table III. — Grouping of trees according to production.

Individual production

of dry rubber

No. of trees in the

group

Total production of the

group

O

301
601

901

300
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in general being somewhat higher, if the trees have more space at their

disposal (i).

4) Production after Thinning out. — In July, 191 8, half of the

trees was cut out (see Table I) ; only the best producers were kept, regardless
of the question of spacing ; one good tree was cut by mistake, and tree

No. 4, which suffered from bark disease was not tapped in 1919. The re-

maining trees, 23 in number, and all with high yields, underwent 59 tap-

pings, just as in 1918 ; but, whilst in 1918 they were tapped almost all the

time on alternate days, in 1919 it was a case of every day tapping. It is

vJfell-known that with alternate days, tapping with the same number
of taps gives a higher yield than with every day tapping : in spite of this,

in 1919 the production was superior to that of 1918, as shown in Table

IV. In this Table, the signs -f- and — are employed to signify the trees

above or below the average production.

The increase of total yield for trees after thinning is remarkable,
the average production per tree rose from 1830 gm. in 1918 to 2403 gm.
in 1919, and this, as previously mentioned, in spite of the less advantageous
method of tapping.

Comparing the trees individually in 1918 and 1919, it is obvious

that, as general rule, the tree3 kept their position well
; an exception is

tree No. 27, but here again the differences fromlAe averages are only small.

For example, No. 2 is in both cases a little above the average ; Nos. 15

and 43, both high producers in 1918 (about ^/^ of the average) remained

the best producers m 1919, with about the same proportion ;
the

poorest tree before the thinning out. No. 30, was also the poorest
afterwards.

These figures show that the relative production of the trees remains

constant ; it is a further argument showing that the special charactei

of the tree is more responsible for its individual production than the ex-

ternal factors such as spacing etc. fiy dividing the trees into two groups ;

i) those with space slightly widened by thinning : 2) Those with space
much widened (see Table I), the author still further strengthens the force oi

the argument.

5) Conclusions. — The number of trees experimented with was

not sufficient to allow further investigation, but the experiment demon-

strates that production can be stimulated by thinning out, which is cert-

ainly one of the most important problems in rubber growing at present
But th(j most marked influence on production is the initial character 0:

the trees (2).

(i) As regards the spacing of trees and influence on crop, see M. Girard's work on thi

subject'; see R., Febr., 1919, No. 205, VI. (Ed.)

(2) Hence the considerable interest aroused in connection with the question of seei

selection and new studies on grafting; see R., Febr., 1920, No 194, and No. 645 of this R

{Ed.)

[644]



RUBBER GUM AND RESIN PI^ANTS 725

N° of tree

I'rrduction in 1918

January to April inclusive.

59 tappings

Production in 1919
March and April.

59 tappings

I .

2.

6,

9.
2-

F-
9-

4-

7-
;8.

|o.

Is-

,6.

,7.

|9-

IP-

[i.

3.

P-
h:
ll.

[2.

4-

7-

Total: 86 trees

+
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grafting (i), with a view to securing increased yields. Sufficient evidence
has been secured to warrant the trial of these methods in Ceylon, where
the rubber industry may yet see extensive areas of plants thus treated, set

out. The experimental stage has, however, not yet been passed, and it

has yet to be demonstrated that these systems can be generally adopted.
Trials should, however, be made with a view to securing definite in-

formation. Not only should the trials be made on young stumps, but the

question might also be investigated as to whether grafts cannot be made
on the old stiunps of the poorer yielders, which for certain reasons it may
not be desirable to remove. It is intended to make some trials on rubber

estates in Peradeniya, Ceylon, in order to gain experience in regard to the

methods best suited to local conditions, and it is possible that grafts could

be suppHed from No. 2 tree, if required.

646 - Italian Camphor (2),
— Cavara, F., in Rivista UaUanadelle Essenze e Profumi,

Year II, No. 2, pp. 13-17, Figs. 2. Milan, Feb. 1920.

Prof. F. Cavara, Director of the Royal Botanic Gardens, Naples,

points out the importance af camphor production, especially with regard
to Italy, and demonstrates the possibility and advantage of obtaining
native supplies, laying special stress on the work by Prof. Italo Giglioli,
La Canfora Italiana (Rome, 1908). This woikis amply provided with data

bearing on matters connected with the history, industry, trade, geogra-

phical distribution, cultivation and acclimatisation of camphor {Laurus

Camphora = Cinnamomum Camphora). Original work by Prof. Gigliou
himself is also included, dealing with the productivity of camphor and cam-

phor oil of plants grown in various parts of Italy.

In Italy, examples of complete acclimatisation of Laurus Camphora
are frequent ; for example in Naples (Botanic Gardens) and its environs

(Capodimonte, Portici), at Caserta (Royal Park), and Rome, Pisa, Florence,

on the Riviera, on I^ake Maggiore (Isola Bella), etc. Formerly camphor was

almost exclusively employed in pharmacy, but now, the pharmaceutical

applications absorb only % of the total production, whilst the remaining ^/4

are utilised in various industries, 70 % of the total pioduction being em-

ployed in the celluloid industry and in the manufacture of miscellaneous

disinfectants, insecticides and gun-cotton. The wood on the other hand,

is much sought after for sculpture and cabinet work.

Prof. GiGLiOLi recommends the use of the leaves, either green or dried,

which fall off the trees when the new foliage pushes forward, for the extrac-

tion of camphor.
The utilisation of the small branches and leaves has introduced an in-

novation into the ordinary method of cultivation, and has been adopted
in the United States and in Ceylon where the bushes are planted 6 ^ ft.

apart, making 2500 bushes per hectare, which bear leaves only after some

(i) See R. Feb., 1920 No. 194. I and II (Ed).

(2) With regard to the actual state of camphor production in the world and the trial tests

with camphor trees, see R., May, 1920. No. 528, [Ed.)

[645-646]
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;ars. The leaves and branches on plants lo years old have also been uti-

Jsed on new camphor plantations in Japan. Also in Jamaica, East and

Test Indies, and Malay Aichipelago, and in British E. Africa, the green

dry leaves on young camphor plantations have been used.

The analytical investigations made by Prof. Giglioli show that the

jield from Italian camphor leaves is higher than that obtained elsewhere.

is fact has been cor firmed by Gildemeister in Les huiles essentielles

Trench translation, 1914), and the following data are given :
—

Percentage of Camphor furnished by Leaves and Branches

in Various Countries.

Country Analyst Material analysed
Camphor

%

Ceylon
Ea»t Indies

West Indies

Jamaica
East Africa

Malay Archipeiego

Malay Archipeiego
United States

Italy

Italy

Willis and Bamber
Hooper

Watts and Tempany
Emerson and Weidlein

Eommel
Eaton
Eaton

Hood and True

Giglioli

Giglioli

lycaves and branches

Eeaves and branches

Green leaves ....
Dry leaves

Dry leaves

Green leaves ....
Air dried leaves . .

Dry leaves

Green leaves ....
Dry leaves

I

I

1.2 to 1.5

1-57

1-55
1. 1 7 to 1.2

1. 10 to 1. 16

2

1.2 to 1.5

2.4 to 3

On the other hand, the yield from the other portions of the plant

tranches, trmik, roots), is much less than that fiom Japanese camphor.
?rof. GiGLioi^i obtained only 10 % from the trunk of the Italian trees com-

red with i % obtained from trunk slivers in Japan.
The large proportion of camphor in the dry Italian leaves may perhaps

due not only to the low water content in the leaves, but also to the ac-

2lerated oxidation of the oil of camphor during the later stages of growth.

(rhis is consistent with the investigations made by YoSHiDAin 1885 on oil

')f camphor and on camphor formation.

The lower camphor content in the trunk of the Italian tree compared
livith the Japanese, may perhaps be attributed to the different elaboration

hat takes place in the cells of young plants compared with fully developed
)r old plants, rather than to the difference in climate. In the first case there

s a bigger formation of camphor oil ;in the second, there is more camphor.
The relative amounts vary according to the organs of the plant, andwiththe

:hanging seasons ; thus, in winter, there is a larger proportion of camphor,
md in summer, the production of camphor oil, is greater. Out of 100 parts

:!Xtiacted by distillation of leaves of the Italian camphor plant, about

y^ is camphor oil.

It has been stated that if, owing to the low seed production from the

big trees acclimatised in Europe, the Japanese seed is sought after, there is

a distinct risk of very feeble germination, either beca;use the germinating

[646]
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power, does not cover a long period and does not last out over the long
voyage, or because when sent, they are neither fresh nor good.

Prof. Cavara hopes to be able to confirm these statements, having
received seed from Japan (from the Yokohama Nursery) on several occasions,
that germinated well, gave vigorous seedlings, and developed extraordi-

narily well in a few years 'time.

From sowings made in the Royal Botanic Gsrdens at Naples 3 years

ago, a plantation of camphor plants wi s es1 abUshed to test the value of

Laurus Camphora grown m a copse, with the idea of carefully using the

leaves and branches for the extraction of camphor and camphor oil.

647 - The Cacao Industry in the Gold Coast and in the French Colonies and the Former
German Colonies in Equatorial Africa. — Report by Mr. Tudhope (Director of Agri-

culture, Gold Coast), followed by a note by M. lyUC (Director of Agriculture in the French

Colonies) ; Translation, preface, and conclusion by M. G. Capus, in the Union Coloniale

FraMpaz's^, Publication du Comite d'Action Agricole Coloniale, Pt. I, pp. 37. Paris, 1919.

Mr. W. S. D. TuDHOPE presented his report to the third Interna-

tional Congress of Tropical Agriculture held in lyoudon in 1914. A complete
translation together with notes by MM. I^uc and CaPUS, is given in the

publication tmder review and these two writers extract the points of interest

to the French colonies and the former German colonies in Equatorial Africa

The chief conclusions are given below :
—

(i) The production of cacao in the Gold Coast is an absolutely native

industry and owes nothing to the European planter. Cacao was first

exported from the Gold Coast in 1891, when, according to official statistics

the export was 80 lb., valued at £4. In 1913, the export amounted te

113 239 980 lb., valued at £2489218. The appended figures, quotec
from official statistics, shew the development of the industry :

—

Years
Quantities

I,b. Kg.

Values

£.

1891
1896
1901
1906
1911

1913

80

86745
2 195 571

20 104 504
88987324

36
39839

985 692
9 117 393
40355752

1x3239980 51 354331

4
2 276
42837
336269

1 613 468

2 489 2X8

Fr.

Quinquennal increase

£. Fr.

100

56 900
I 070 925
8 406 725^

40 336 700

62 230 450

2 272
40561
293 432

X 277 X99

56 8o<'

I 0x4 02.;

7 335 80.;

31 939 95.!

875 750 2X 893 75.

in 2 years

Since 1913, the cacao production in the Gold Coast shows a progressiv;

increase. In 1915, the export was 77 378 tons worth 91 302 250 fr., an'!

in 1916, 72 128 1., worth 96 152 250 fr. Owing to the war and the scarcit!

of freight, part of the 1916 crop had to be stored by the traders and, al

the end of the season, no business was done in the interior regions. l!'

his report for 1916 the Director of Agriculture of the Gold Coast attribute
j

a beneficial influence to this lack of a market, which, though due to tempci

[646-647]
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ry causes, none the less shows the danger of developing cacao as the

)le crop in the region, as both natives and Europeans neglect spontaneous
oducts such as rubber and palm nuts, and even food products for local

)nsumption .

At present the Gold Coast is the largest producer of cacao in the

orld, the whole output being due to the natives.

(2) The soil and climatic conditions are much the same as those of

le French colonies of Gabon, Dahomey, and especially, the Ivory Coast.

(3) The British administration has developed cacao growmg by

laking use of the favourable disposition of the educated natives and their

sire for better conditions of life, and by buyng the crops at good prices

hen they were not at a stage of interest to traders.

(4) The British administration then concentrated its efforts on

le increase of the native plantations, the improvement in the quality
: the fermented and dried product, and on the diffusion of practical agri-

iltural education amongst the natives.

(5) After this the traders began to buy and the product became

a industrial commodity.
Thanks to the methods used, the export of cacao from the British

old Coast increased from 39 000 to 51 000 tons, between 1896 and 1913 (i),

hereas in the case of the French colonies of Gabon and the Ivory Coast,

le former only exported 155 tons in 1913 and the latter 47 tons. It is

lerefore important to ascertain how far the example given by the English
m be followed elsewhere. The natural production from the Gabon

entirely due to European cultivation, but the capital invested was

stremely small and the exports, in spite of their steady mcrease, have

ot attained a large figure. The work done, by the Germans in the Ca-

leroons will thus be of intcest in enabling an opinion to be formed as

) whether a greater financial effort would give results comparable with

lose obtained by the natives in the Gold Coast ; this is shown in the

>pended table.

Comparative export {in tons) from the Gold Coast, Gabon, Cameroons,

and the Ivorv Coast.

Years Gold Coast Gabon Cameroons
Ivory Coast

Years Tons

96.

01.

J06.

918.

39
985

9 117
40335
81354

5

44
89
108

155

133

528
I 247
3431

1900.

1905.

1910.

1913-

1915-

2

7

47
114

(i) The exports amounted to 92 000 tons in 191 7, according to the Agricultural New
t April, 1 91 9. {Note by M. I<uc.)
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*

These figures show that the progress in the German exports does not

show a proportionately higher rate than that for the Gabon. Yet, the

agricultirral enterprises in the Carneroons cannot be reproached with

lack of interprise, as capital, concessions, technical assistance from the

official organisation of the local Government, labour (unscrupulous methods
of recruiting black labour), none of these were wanting. Considering
all the advantages that they had, it must be admitted that the German
results were imsatisfactory : heavy expenses and low yields, and slow

progress in the export trade.

Whilst the English, however, increased their production at little

expense in lo years from 985 to 40 335 tons, that of the Carneroons, during
the same 10 years and in spite of a considerable financial effort, rose from

528 to 3431 tons only. The obvious reflection is whether the EngHsh
method is not the best for Africa.

It is true that the example of San Thome can be quoted in favour

of European cultivation, but the cacao question there is not the same as

in the coastal colonies on the Gtdf of Guinea. According to M. A. Che-

VALIER (i), the island of San Thome is of volcanic origin and all the soils,

almost exclusively formed by eruptions, consist of basalts, trachites and

phonoliths, rocks which have weathered down to form the fertile soils

of the island. These formations are extremelj^ rare on the continent, prac-

tically all the soils in the Gabon and Ivory Coast being derived from the

decomposition of crystalline rocks, such as granites, mica schists and

metamorphic rocks
; they are far from being as fertile as those of San

Thome. It thus follows that the methods of cultivation — of decidedly

special nature — in use in the Portuguese colony could not be applied in

entirety on the continent, where similar soils are not to be found.

As the example of San Thome is not applicable, the conditions of cacao

cultivation by natives and Europeans must be examined comparatively.
Mr. TuDHOPE gives valuable information regarding the Gold Coast,

and states that the method of cultivation, as developed by the natives

represents the minimum of effort and expense. The forest is only partly

cleared, all the big trees being left standing, and the seed-beds are confined

to nurseries situated in damp alluvial soils by watercourses, replanting

generally taking place in competition with food plants such as the banana

{Musa) and taro (Colocasia). In this way, the young plants enjoy good
conditions for rooting, as the necessary shade is provided. The cultiva-

tion given to these crops, usually consisting in cutting the weeds with

a bellhook or hoe, is of equal benefit to the cacao trees and helps them to

come on well for the first 3 or 4 years. The cacao trees are usually planted

very closely, and the natives prefer dense, straight trees forming a crown

at a height of 7 ft., 6 in or. more. The area planted by each family is

very small and does not produce more than 2 tons of cacao each year

on an average. Thus, the whole production of the Gold Coast is the sum

(i) Le Cacaoyer dans I'Ouest Africain, by A. Chevalier, p. 245. Published by Challamd,

Paris, 1908. {Note by M. I^XJC.)
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Jf the output of a multiplicity of small village plantations, of small family

brops, disseminated in a belt of plantations covering nearly 61 000 sq.km.
ttiese are special conditions, that cannot be duplicated in European plan-

tations, requiring as they do the cultivation of vast surfaces within a

imited ladius. The natives pay but little attention to their plantations.
Mr. TuDHOPE is obviously forced to regard the native methods of

Itivation as defective, as they are evidentlj'' the chief cause of the

Inferiority of the product ;
— Small capsules, atrophied seeds, bad fermen-

tation ; but he has no need to worry about the extension of the crop, as

ihe natives have become accustomed to grow it. His task at present
consists chiefly in improving the quality of the product and, consequently,.
me primitive methods ot cultivation, harvest, and fermentation. He

is all the disadvantages of the native methods, without ascertaining
whether they have any compensatory advantages.

Mr. lyUC differs from Mr. Tudhope on this point. The same stage has

lot been arrived at on the French coast, there is no production to improve,

|;here
is even no production. A large quantity must be produced above

11, even if not first-class quality. Undei these conditions, the simple

jiative method will be seen to have the following advantages :

(i) Cultivated on small areas, near and aroimd the villages, the

iToung cacao plant benefits from the shade plants grown for food and from

the manuring provided by household refuse.

(2) The native method carries out the principle of close planting
id much can be said for this ; it is a point that must be insisted on. Who-

ever has visited abandoned cacao plantations will know that the old nur-

sries have persisted, natural selection having taken place, the weak yield-

ing to the strong, which become more and more interlaced and seem to

f)btain through their common effort the faculty of resistance to disease

id the invasion of the brush.

The native plantations are much on the same plan. Planted at 8 ft.,

1^ ft., apart and even less, the trees rapidly cover the soil, the foliage

iterlaces and, when one tree dies, the vacant space is immediately

3ccupied by adjacent trees. At Femando-Po M. I,.uc has counted as many
IS 2500 or 3000 trees per hectare in native plantations, with an annual

>roduction amounting to 2 tons of prepared cocoa. This kind of planta-
ion IS probably very similar to that found in the Gold Coast.

(3) By their distribution through a vast forest region, the nmlti-

ides of small plantations are isolated one from another; they benefit

rem the rhelter of the surrounding forest, from the constant humidity
)f the air, and the risk of the spread of fungoid disease, which has caused

^o many failures in extensive cultivation, is considerably reduced.

(4) The liigh cost of digging holes, planting, and replacing dead

trees, estimated by M. lyUC, at least 30 % ir Gabon (i) during the

(i) At San Thome, replacing is estimated at 30 % for the first year, 1 5 % for the second,

5 % for the third, and 2 % for the fourth (Chevalier). In Gabon, the losses are liighest bet-

ween the third and fourth years. {Note by M. lyUC.)
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first six years on European plantations, is quite insignificant for the native

crop.

(5) Finally, the difficult problem of providing the fixed labour

necessary for large plantations has not to be considered. It is partly'

solved by cultivation by families, chiefly by the women and chidren.

The principles of European cultivation are very different. So as

to restrict the Etnopean staff required for management and supervision
as much as possible, the plantations have to be grouped together, so that

a considerable area of forest has to be cleared. The cacao plant does not

do well in mediocre soils, in vast denuded surfaces. The nurseries are

established in land carefully prepared and frequently manured ; the seeds

are selected and, from germination onwards, the plants are watched and
cared for, and as weakly plants differ little from strong ones, the selection^

is artificial. i

The plants, after being transplanted and placed at distances usually

11.4 to 13 ft., apart, are often growing in a less fertile soil than that of the

nursery. They have to live under these conditions for 5 to 6 years or more,
before their foliage touches, which is necessary in practice to ensure thfe

success of a plantation, and to which the planters rightly attach great

importance.
These disadvantages do not occur in close plantations and it is possible

that where cacao is grown like a rej)lanted forest with successive thinnings,

better financial results might be obtained in French Equatorial Africa,

M. I/UC does not condemn European planting such as it is, but me-

rely points out that the expenditure it requires in mediocre soils is not'^

compensated for in most cases by the returns. He thinks it would be advis-

able to procede in the direction of the plantation that costs less, is plant-

ed more closely and contains varieties that quickly produce high yields

The cacao grown in the Gold Coast is exclusively of the oval
"
foras

tero
"
type of the Amelonado variety, audits beans require a longer fer^

mentation that those of almost any other variety. As this variety is botl

robust and prolific, M. TudhopE concludes that it is particularly well suitec,

to the conditions prevailing in the Gold Coast, and that it was fortunate;

that this variety should have been the first to be introduced. Other type;

or varieties are being tested at the Government experimental station:

but, with one exception (a hybrid of spontaneous origin), none of then

appears to be as prolific or profitable as the ordinary type. The nev

variety, called Cundeamor by M. TiTdhopE, on account of its superficia

resemblance to the Ceylonese type of the same name, is apparently prolifii,

and produces much larger beans which are of superior quahty. The na^

tives appreciate this variety which, in time, will be planted over considerable

areas. The slowness of its fermentation is of slight importance, as thj

natives prefer slow tasks.
I

Mr. TudhopE states that, m the Gold Coast, the cacao plant yieldl

a fine crop 3 or 4 years after planting and quotes, as an average yield a!

Aburi, the extraordinarily high figure of nearly 8 lb. of dry cacao per tree,

yield which is equalled if not surpassed on certain native plantations 1:

[647]
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srtile districts. A yield of 4.421b., per tree can be obtained in the Gabon
close plantations ; in 1914, the Armor plantation included 15 000 adult

tees and produced 34.5 tons.

Some of the South American varieties introduced into Africa fruit

bundantlyin their fourth year. The yield of seeds may also vary in number
nd weight (i). The search for varieties that quickly produce high yields,

spite of their rapid exhaustion, becomes indispensable when they are

lot required as the mam subject of a plantation.

It seems that the soil and labour conditions in the French colonies

a Equatorial Africa are not suflEicient to ensure the success of vast agricul-

ural enterprises whose sole aim is to produce cacao. The crop, however,
could be both interesting and profitable considered as a complementary
top on the farm, provided that the best soils, and only these,

veie reserved for it, and if the principle of close plantation were

ollowed.

The conditions required for obtaining a large production in a short

ime are apparently present in the Ivory Coast, and it would thus be

ibssible to make, with some chance of success, an effort similar to that

chich has given such convincing results in the Gold Coast. This, however,
las been in progress since 1908, thanks to the initiative taken by the Go-

rernor, M. Angoui,VANT, but by different methods, the chief of which is

he obligation to plant.

The east coast of Madagascar seems equally well placed for a similar

-ttempt, with the advantage that the natives would be less refractory
o French pressure.

But if these attempts are to be really useful and to lead rapidly to

Important productions, a considerable change will be required in the

rench native policy. M. I^UC does not say if this could be done without

langer, but any method has its disadvantages and M. Baillaud, in his

)ook on La politique indigene de I'Angleterre en Afrique occidentale, points
>ut some of them. In this connection, the conclusions drawn by this

LUthor from a book by N. CasELY Hayford, a native lawyer of the

3ape-Coast, will be of interest.

. Mr. Tudhope; does not seem very sure of the stability and security

j^)f this monoculture which has been taken up by the natives with such

iithusiasm that they, have completely neglected important sources of

revenue such as rubber and the oil palm. In any case, it is evident that

he policy followed in the Gold Coast has been the chief element in the

access obtained in the production of cacao. It remains to be ascertain-

d whether the principle can be applied to one or more of the French Co-

nnies, and if so, whether the possibility of providing the French chocolate

ndustry with its requirements would compensate for the disadvantages
'f the method under discussion.

(i) Le cacaoyer au Congo frangais, Chalez et lyUC (p. 9 and on). Published by ChaUamel,

Paris. (Note by M. I,uc.)
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648 - The Wild Tea Plant of Phou-Sang, Tranninh Region, Upper Laos, Indo-

China(i). —-MiiviLLE, R., in the Bulletin a jyicole de VlnsUtut Scientifique dc Saigon,
Year II, No. 3, pp. 87-90. Saigon, March, 1920.

This tea plant occurs wild in the wooded massif of Phou-Sang, Noung-
Pek region. Phou-Sang is a large mountain group situated 60 km. in

a straight line from Ki^ng-Khouang ;
it is 2300 m. high, and the wild tea

plants only occiu: above an altitude of igoo metres. There are two va- ;

rieties of tea plant at I^aos, one which is very common and gives rise to a

certain amount of native trade, and one, a wild plant which is gradually

disappearing and which is dealt with in the present article.

There are 280 plants of this species at the Tranninh Station, and,
in 1917, 45 000 seeds were gathered from them, but none germinated.
This was due to the fact that the native attendant gathered the first floral

buds and used them after drying ;
the last flowers left alone by the na-

tive were surprised by the first frosts and aborted.

In 1918 the 9000 seeds gathered were sown on October 30, and as

the floral buds had been left untouched, these seeds were ripe on October 15.

Germination began on October 20, 1919, and, by June 20, over 2000 plants
had sprung up. The branches bore flowers only in the second year. It

is estimated that, in normal seasons, the station could produce from 10 000

to 20 000 seeds of this tea plant each year-. The station contains a plot
of 400 sq. metres containing 148 Phou-Sang tea plants. The bushes,
which were 3 or 4 m. high in 1919, were cut down to i m. above the ground ;

numerous buds were produced and a first crop was obtained since 191 8.

Only young buds with slightly developed leaves were gathered. The

harvest begun on April 10, 1918, ended on December 4 and produced a

total of 23.565 kg, of dry tea, or an average of 160 gm. per plant. This

yield is certainly smaller than that actually realised, for the coolies dis-

honestly retained part for themselves. Supposing i hectare were planted with

Phou-Sang tea at 1.5 m. distance every way (distance necessary for the

growth of the plants), there would be 5675 plants per hectare, and the cor-

responding crop would be 900 kg., of fine, prepared tea.

The following figures give, according to M. Aufray, the chemical

analysis of samples provided by the author.

In 1903, the author had already tasted Phou-Sang tea, as a Chinese

named Amock, who had become a French subject, had given him several

samples, saying that it had come from the Imperial Chinese Court. M.

Amock had mformed him that the tea cost $20 to 24 (50 to 60 fr. at par)

a Chinese pound (700 gm.), and the author learnt that Chinese preparers
went each year to gather and' prepare the buds of the precious species at

the Phou-Sang mountain. When the Chinese arrived, the Meos showed

them the trees they had found in the forest ; the Chinese then cut down
the trees and gathered the young shoots which they prepared in their

own way. The process consists in letting the shoots fade, then rolling the

(i) For informatiou on the wild tea plants in India and China, see R., April, 19-0.

No. 413. [Ed.)
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loisture

Nitrogenous matter

?ats

Tannin

Total ash

soluble ash

Irhein

^^itrogen

latter soluble in boiling water.

Fermented
tea

lo.oo %
23-37

1.98

13-25

5-IO
2.02

2.35

3-74

41-25

Unferroented
tea

9-70%
23-37

1.74

13-75

5-12

2.14

3-7°

3-14

44-50

3uds by hand and drying them in a large iron pot. The average crop each

ijrear from Phou-Sang was not more than 10-15 kg. of fine tea. The adtdt

leaves were pressed while still green in large hollow bamboos and warmed
)ver a flame, when the leaves were removed from the bamboo, dried in

^he pot and taken to China. If the Chinese went so far for such a small

:rop for the Emperor of China, it is because they valued it.

The Phou-Sang tea trees have almost disappeared and now the for-

fest contains only scattered trunks cut down to i metre above the soil. The

[trtmks send up new shoots every year, but they die for lack of air and light,

[tis fortimate for the preservation of this species that small plantations have

jeen established at two stations. In fact, seed-bearing trees exist at the Na-
[oi station ; bought from a woman Pon-Ting who got them from Phou-

Jang, they were planted in 1905 at i m. apart and have never been pruned.
Che author found them to be well grown, 5 to 6 m. high ; dug up in Sep-

tember, 1919, they were planted 5 m. apart, so as to form a new plant-

ation of seed-bearers. The station now possesses 142 tea plants which,
tf cared for, could produce an abundant fructification by 1922. In addi-

tion, the 400 sq. m. plantation mentioned above was started by the native

attendant who went with coolies to Phou-Sang to obtain young plants ;

le brought back about 300, of which 148 are still living at the station.

549
- The Effect of Fertilisers on the Combustibility of Tobacco.

Review.

See No. 627 of this

50
- Coca Production and Trade in Java. — dk wildeman, e., in Bulletin Agncoie de

I'lnstitut Scientifique de Saigon, Year II, No. 5, pp. 79-80. SaJgon, March, 1920.

The cultivation of the coca plant was already widely spread in the

Dutch East Indies, before the war
; very diverse opinions had been ex-

ressed as to its future as a crop, as it was threatened by the preparation
f synthetic cocaine. All the same, several planters have extended the

[area under the crop, and factories, established in the Dutch East Indies,

ave done good business, possibly owing to the circumstances at that time.

The future of coca cannot be foreseen, and it will be useful to survey
he progress of the production of the coca leaf, its trade and its consump-
tion. Practically all the pre-war production went to Europe and, in

[648-650]
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1916, Amsterdam was still one of the great centres for the product. In

the appended table, the author indicates the reserves of coca leaves, in
!

packages at Amsterdam ; the gradual depletion of the stocks is marked.

End of January,

February , .

March . .

April . . . .

May . . . ,

June . . . .

July . . . .

August . . .

September .

October . .

November. .

December .

1916

ID 296
10 164
10 149
9 745
9 797
9235
9 on
8777
8237
7932
6336
5877

I9I7

5540
4867
3792
3715
5225
3989
2507
I 287
448
448
403
403

I9I8

403
237
143

87
30
30
30
30
30

54
o

As the stocks diminished, the average unit price naturally increased

in 1916 it was 14.45 cents and in 1917 it was 20.09 cents. In hand tcl

hand buying, the differences in price varied from to 30 to 70 centsj
In 1917, the export of coca leaves to Holland and the United Kingdoi

began to diminivsh, largely owing to the lack of tonnage, and, in 1918]

export to Europe ceased completely, but as the appended figures show, the

total export from Java increased not diminished.

Export of coca leaves from Java.

Holland

United Kingdom.
United States . .

Japan

I9I7



VARIOUS CROPS 737

The factory established at Soekaldemi, Java, has regularly worked

Icoca leaves, obtaining an extract with over 50 % of alkaloid.

[
The treatment of the raw material in the producing country should

[undoubtedly be encouraged, as it would procure a great benefit for the

|colony and its native inhabitans.

551
- Mulberry Plantations (i).

— Bucci p., in the Rivista di Ampelografia, Year i, No. 4, various

pp. 51-58. Alba-lYCghorn, Feb. 15, 1920. CROPS

In 1914, the author established at the Torretta farm of the
"
R.

fScuola Enologica,
"

at Avellino, a mulberry plantation of an area of 240

Isq. m., with 14 lines, of young mulberry trees at distances of 70 cm. between

the lines and 40 cm. in the lines which works out at 35 700 trees per hectare.

pin spite of the close planting, the trees grew vigorously.
*

The author has

lobtained the following data :

\The cost of establishing and cultivating i hectare of mulberry trees at Avellino.

Interest on estate capital, considering the land as bare, but of first class

type. 200

Expense of hoeing 35 cm. deep; 60 days to 3 fr 180

Tracing lines for the trees ;
10 days at 3 fr 30

Planting the young trees
;
20 days at 3 fr 60

Value of 35 700 young trees at 0.03 fr. each i 071

Weeding twice ; 24 days at 3 fr 72

Estate tax 60

General expenses at the rate of 5% of the preceding expenses, ^less

interest on the estate capital 73-65

Interest at 3 % on the capital represented by the preceding expenses,

less interest on the estate capital 46.40

Total . . .

Interest on estate capital as in 191 4

Weeding twice; 24 days at 3 fr

Replacing young or dying plants at the rate of 5 % of the number of

trees ;
value of the yoimg trees 53.55 fr.

; 5 days at 3 fr

Gathering leaves as branches ; 10 days (women) at 2 fr

Estate tax .

General expenses calculated as in 1914

Interest at 3 % on the capital represented by the preceding expenses, less

interest on the estate capital

Total . . .

Interest on estate capital as in 191 4 and 1915 200 fr.

Weeding twice ; 24 days at 3 fr 72

Gathering leaves as branches, 12 days (women) at 2 fr 24

Estate tax : 60

I 793-05
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General expenses calculated as above 7.80

Interest at 3 % on the capital represented bj' the preceding expenses, less

interest on the estate capital 4.90

Total . . .

Interest on estate capital as above

Weeding twice; 24 days at 5 fr

Gathering leaves as branches; 12 days (women) at 3 fr

Estate tax

General expenses calculated as above

Interest at 3 % on the capital represented by the preceding expenses,

less interest on the estate capital

Total . . .

Interest on estate capital as above

Weeding twice; 24 days at 7 fr..

Gathering leaves as branches; 12 days (women) at 3 fr

Estate tax

General expenses calculated as above.

Interest at 3 % on the capital represented by the preceding expenses,

Ifss interest on the estate capital

Total ....

(Unless otherwise stated the working days mentioned above arc those of a man).

If the expenses of the fifth year are assumed to be the same for the

following five years, the total expenses for the ten-year period would be

7968.02 fr., which gives a constant annual expense of 625.40 fr.

In the branches (gathered in this way for rearing silkworms in the

Friulan way), the pure leaf represented:
—

44-39 % in weight in 1916 ;

46.71 % in 1917 ; and 41.58 % in 1918. If these coefiicients are aj)plicd

to the weight of leaf as branches actually gathered, the yields in pure
leaves per hectare are :

—•

4499.209 kg. in 1916 ; 8819.876 kg. in 1917 ;

II 212.312 kg, in 1918 ; total, 24531.397 kg. ; annual average 8177.132 kg.

It can be assumed that this average holds good for the other 5 years,

because, though the production increased during the first 2 years, it decreased

in the following years. From these figures, and valuing the leaf as branches

at 15 fr. a quintal, the total value of leaf produced during the lo-year period

would be 23241.82 fr., which gives an annual constant value of the leaf

of 1824.25 fr. The annual net return from the plantation is, therefore,

1824.25 fr. — 625.40 fr. = 1198.85 fr.

The leaf produced by one hectare of mulberry plantation will serve to

rear at least 15 ounces (of 30 gm.) of silkworm eggs.

The author compares these data with others furnished by Prof. J.

Di Gaddo, director of the travelling chair of agriculture of the districts

of Oderzo and Motta di Livenza (province of Treviso.) The latter considers

368.70
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hat a mulberry plantation lasts 13 years and that, at the end of the 13th

ear, the expenditure per hectare is 180 fr. ,
to clear out the roots ;

he esti-

mates the production of leaves in the different years of the duration of the

)lantation starting from the 2nd. year, at 70, 150, 300, 400, 450, 400,

po, 350, 300, 200, 150 quintals per hectare for each year, respectively ;

he constant annual value of the products (valuing the leaves at 6 fr. a

[uintal) at 1602.24 fr., and the constant annual expenditure at 825.30 fr-

n respect of this estimate, the author observes that the mulberry planta.

ion may last longer than M. di Gaddo admits, i. e., 17 to 20 years instead

•f 13, and that the cost of removing the roots in the last year could be placed
it a much more modest figure because it can, at any rate to a large extent,

)e debited to the grass crop that follows the mulberry plantation and

or which it constitutes an excellent precursor in the rotation.

Prof. Bucci gives detailed information on planting and on the care

)f the plantation, and he remarks that his experiments on the action of

litrogenous fertilisers, on the digestibility of the mulberry leaf, and on the

ufluence of leaves from manured trees on the quantity and quality of the

:occoons lead him to fear the use of quick-acting nitrogenous manures at

he moment of planting if the leaves of the mulberries (as happens in the

^ase of plantations) have to be removed after the second year. It is thus

)referable to give a thorough application of farmyard manure at the rate

)f 200 quintals per hectare, together with at least 2 quintals of super-

phosphate per hectare, or a good green manuring with some leguminous

:rop manured with superphosphate.
In years when the spring defoliation is carried out normally, the plant-

ation can be treated with quick-acting fertiHsers, preferably, ammonium

sulphate or sodiun nitrate because, as the authors' experiments have

;hown, leaves from mulberries manured at the rate of i quintal of ammonium

ailphate per hectare are more digestible than those from plantations that

lave received the same amount of nitrogen but in the form of nitrate of

ioda. {i. e., 130 kg., per hectare.)
The author also found that it was best to prune the young mulberries

.n the autumn, the same year as planting (carried out in spring), but

re must be taken, both in the first and subsequent prunings, to leave

stump above ground and not cut the plants down to the ground, because,

ith a small trunk emerging, tillering is favoured, thus leading to the produc-
on of a greater number of branches and considerably increasing the quantity
f leaves produced.

552
- Saccharum aegyptiacum in the Dunes on the Algerian Littoral. — i,a-

MOTTEDUCAMPS, in the Bulletin agricole de VAlgerie-Tunisie-Maroc, Annales de VExpe-

rimentation a'i,ricole ct de la Colonisation de I'A/rique du Nord, Series 2, Years XXVI,
Nos. 1-2, pp. 23-:!5. Algiers, Jan. -Feb., 1020.

Saccharum aesiyptiacum, a common plant in Egypt, has long been

ised on the east coast of vSicily as a windbreak and grows wild near Bone,

following on the suggestion of the Botanical Service, the Algerian Forest

'Service has used it successfully for some years for binding dunes.
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1

The author describes the results obtained from his plantations of!

Saccharum at Achachas, near Lapasset, in the department of Oran. Since i

it was imported in 1915, the plant has been used in three ways by the au-

thor as the estate was gradually formed. At first, cuttings were placed
in the sand dunes which they were to fix and, in case of success, they con-

stituted a kind of reserve nursery for subsequent use. This first plantation
extended so considerably that it is now quite a Saccharum forest, certainly
small but sufficiently high to hide a man on horseback and bushy enough
to cover a herd of cattle.

The first paths on the estate were afterwards bordered with 2 rows
of cuttings placed at a distance of 40 cm. in and between the rows ; the

borders are now from 1.5 to 2 m. thick and have a very pleasant appearance :

They are easily kept in order and to prevent them extending too much
it is sufiicient to run the plough along close to them.

The third use is the chief and most satisfactory aim, i. e., as a wind-
break.

Thanks to Saccharum, the vineyard can easily be divided into long,

parallel rectangles with a witch of 25 m. in the case of soils that are sandiest or

most exposed to the wind, and of 50 m. in more compact and better-sheltered

soils. These hedges grow very rapidly and form a very efficient windbreak.
The vines are planted i. m. apart in the rows and 2.5 m apart between the

rows
;
as soon as the vines are strong enough the windbreaks will be left

only at regular intervals 50 m. apart. The sand, enriched by cultivation,

will be less blown about and there will be less fear of scorching from it. For

this reason, starting from the initial hedge, all the hedges placed 50 m. apart
are permanent and replace a row of vines. The cuttings are planted at

distances of 40 cm. apart. The hedges placed 25 m. apart are temporary and

grow in the space between two roWs
;
as they have to exert their maximum

effect as quickly as possible, they are planted more closely, i, e., at distances

of 30 cm. in every direction. Plantation took place in October in grourd
that still retained some moisture and in January and February after

abundant rain in ordinary soil. Almost everywhere cuttings 80 cm.

long were used and buried 40 cm. in the soil so that the wind, which is

constantly shifting the level of the soil, always leaves the plant buried

sufficiently ; 95 % of the plants struck roots. The young plant always

develops at the eye placed at the level of the soil or slightly below it. When
there are two shoots, the upper one is always weaker and, as a rule, all

the upper part of the cutting, some 30 cm., dies.

The last plantations made in soils where the sand is fixed are cut

level with the ground. A greater number of cuttings can be obtained with

the same quantity of material and the young plants grow more quickly
and better.

As the cuttings are planted in January, the young shoot grows in the

spring and is 1.2 to 1.5 m. high at the end of the year. In the follow-

ing spring, each plant forms a small tuft and the windbreak plays its part
as soon as the vines begin to grow, for by then, the hedges are already

close, and are 2. to 2.5 m. high at the end of the year.
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The hedge increases in density and height during subsequent years.

IAs there was no straw left in 1919, the leafy tips of the Saccharum were

[fed to horses, which ate them eagerly. The plant has given astounding
results at Oued Kramis and should be propagated for estates exposed
to the wind ;

it ought to be better known.

I653
- Market-gardening in Italy.

— Seano. G., in // Coltivatore, Year 66, No. 3, p. 66. Ca-

sale Monferrato, Jan. 30, 1920 ;
No. 5, pp. 125-130, Feb. 20, 1920 ;

No. 7, pp. 171-1S1,

March, 10, 1920 ; No. 9, pp. 240-243, March 30, 1920.

Market-gardening in Italy occupies iii 000 hectares, of which 51 000

[hectares are occupied by vegetables grown on a large scale and 60 000 by
permanent market-gardens ;

there are also 48 000 hectares of market-gardens
in which fruit-growing is carried on. The iii 000 hectares mentioned

! represent barely 0.39 % of the whole area of the country, 42 % of the

agricultural and forestal area, and 0.84 % of the arable land. Industrial

horticulture, therefore, might play a much more important part in Italy
than it does at present. The appended table shews the vegetables grown
on a large scale and the area they occupied in Italy, in 1916-17, when
the total area covered was 83 987 hectares.

HORTICULTURE

Tomatoes 28 225 hectares

Fresh vegetables 23 565 »

Cabbages and cauliflowers. 9 090 »

Melons and water-melons. 8 510 »

Onions and garlic .... 6 005 hectares

Artichokes 5 775 >'

Celery, cardoons, fennels . 2 025 »

Asparagus 792 »

The tomato, then, occupied 33 % of the total area employed for large-
scale vegetable crops, and it is of most importance in the regions where
tinned tomatoes are prepared, such as the province of Parma and parts of

Sicily and Sardinia. The 83 987 hectares planted with large-scale

vegetable crops were distributed as follows (in hectares) :
— Northern Italy,

20 2670 ; central Italy, 9747 ; southern Italy, 42 610 (Campania 22 665,

Apulia 18 470) ; islands 10 960. Market-gardening is, therefore, practised
most in southern and insular Italy.

The author rapidly considers the extension of the different crops
in each region during the period 1916-17, and gives the absolute and
unit production. He desires to attract the farmers' attention to the

question and to give him information that will lead him to start market-

gardening in places where it is absent, or if present, to develop and

improve it.

The different vegetable crops in the various regions of Italy and
the area they occupied (in hectares) are given below :

—
Piedmont: — Fresh vegetables 1 100, cabbages and cauliflowers 1025

onions and garlic 255, asparagus 200, celery, cardoons, fennel 120,

tomatoes 50.

Liguria :
— Fresh vegetables 3700, tomatoes 1425, cabbages and
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cauliflowers 1200, artichokes 475, celery, cardoons, fennel 250, asparagus
220.

Lomhardy :
— Melons and water-melons 510.

Venetia :
— Onions and garlic 1950, fresh vegetables 410, cabbages

and cauliflowers 590, artichokes 340, asparagus 300, tomatoes 190.
Emilia : — Tomatoes 5885, melons and water-melons 375, onions

and garlic 170, celery, cardoons, fennel 130.

Tuscany: — Artichokes 1270, cabbages and cauliflowers, 555, to-

matoes 510, onions and garlic 320, melons and water-melons 70.

Latium :
— Artichokes 800, tomatoes 730, cabbages and cauliflowers'

550, fresh vegetables 500, onions and garlic 450, celery, cardoons, fennel,

27'5, melons and water-melons z'^o, asparagus 75.
Abruzzi and Molise :

— Fresh vegetables 2250, tomatoes 685, melons

and water-melons 330, celery, cardoons, fennel 140.

Campania : — Tomatoes 8580, fresh vegetables 5250, cabbages and
cauliflowers 3165, melons and water-melons 2635, onions and garHc 1720,

artichokes 705, celery, cardoons, fennel 610.

Apulia :— Dry vegetables 7650, tomatoes 393'^, melons and water-

melons 3480, cabbages and cauliflowers 2205, onions and garlic 560, celery,

cardoons, fennel 240. ,

Calabria: — Tomatoes 1200, fresh vegetables 275.

Sicily : — Tomatoes 3400, fresh vegetables 2430, artichokes 1145,

melons and water-melons 515, onions and garlic 280, celery, cardoons

fennel 100.

Sardinia : —• Tomatoes 1645, artichokes, 800, melons and water

melons 345, onions and garlic 300.

The percentage of market-garden crops compared with the area

cultivated are, for each region : Campania 26.99, Apulia 21.99, Sicily,

9.37, lyiguria 8.00, Emilia 7.81, Latium 4.23, Venetia 4.26, Abruzzi and

Mohse 4.05, Sardinia 3.68, Piedmont 3.27, Tuscany 3.23, Calabria 1.67,'

IvOmbardy 0.61. In the Marches, Umbria, and Basilicata large-scale

vegetable crops are not grown.
The Italian production of vegetable during the agricultural year 1916-

1917 amounted to 9771.9 metric tons, distributed in the following

manner :
—

Metric Metric

tons tons

Tomatoes 431650 Onious and garlic ...,..-. 65750

Cabbages and cauliflowers .... 177650
||

Artichokes 511 00

Melons and water-melons . . . • i 2S6 50 1 Celery, cardoons, fennel 335 50

Fresh vegetables 862 50 I Asparagus 2590

In Piedmont, over a half of the total production (40 580 tons) consist-

ed of cabbages and cauliflowers (23 500 1.) ;
the remainder was : Fresh

vegetables 8350 t., onions and garlic 4200 t., celery, cardoons, fennel 2350

t., tomatoes 1550 t., asparagus 630 t.
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In Liguria, nearly half the total production (i2i 385 t.) consisted of

|;omatoes (56800 t.) ;
the remainder was :

— Cabbages and cauliflowers

^5 500 t., fresh vegetables 17 750 1., celery, cardoons, fennel 7750 t., arti-

lokes 2700 t., asparagus 885 t.

Lomhardy only produces melons and water-melons (6450 t.) as in-

iustrial garden crops.
In Venetia, the total production is 32 600 t

;
the first place is occupied

hy onions and garlic with 15 000 t., followed by cabbages and cauliflowers

>200 t., tomatoes 3800 t., fresh vegetables 2500 t., artichokes 2200 t., and

isparagus 900 t. This region produces 34.75 % of the total production
if asparagus in Italy.

In Emilia, the total production of 137 600 t. is distributed as follows :

Tomatoes 125 800 t. (or 29.14 of the total Italian production), melons and
water-melons 4900 t., onions and garlic 4550 t., celery, fennel, cardoons

2350 t.

In Tuscany, the total production is 41 500 t., the chief crops are arti-

chokes (17 000 t., or 33.27 % of the Italian production) and cabbages and
cauliflowers (12 750 t.) ;

other crops include :
— 8100 t. of tomatoes, 2850 t.

of onions and garlic, and 800 t. of melons and water-melons.

Latium, the total production is 362^5 t., including:
— Tomatoes

II 810 t., cabbages and cauliflowers 7500 t., artichokes 5600 t., onions

and garlic 4850 t., celery, cardoons andfennel 3000 t., melons and water-

melons 2500 t., fresh vegetables 1000 t., asparagus 175 t.

In the Ahruzzi and Molise, 16 550 t. of garden crops is produced
including :

— Tomatoes 8250 t., fresh vegetables 3850 t., melons and
watermelons 2900 t., celery, cardoons and fennel 1550 t.

Campania has the highest production with 280400 t., and in pro-

portion to the whole Italian production, produces 44 % of the melons,

25.84 % of the cabbages and cauliflowers, 31.56 % of the onions and garlic,

28.17 % of tlis celery, cardoons and fennel. The figures are: — Tomatoes
121 650 t., melons 56 600 t., cabbages and cauliflowers 46 t., onions and

garlic 20 750 t., fresh vegetables 19 150 t., celery, cardoons and fennel

9450 t., and artichokes 6900 t.

In Apulia, the total production (151 000 t.) comprises : Cabbages
and cauliflowers 44500 t., melons 43 250 t., tomatoes 28 200 t. fresh ve-

getables 10 900 t., onions and garlic 6 200 t., celery, cardoons, fennel

5100 t., and artichokes 3050 t.

In Calabria, the industrial production of garden crops is represented
by 16 900 t. of tomatoes and 2550 t. of fresh vegetables.

In Sicily, with a total production of 64950 t., there are: — To-
matoes 33 050 t., fresh vegetables 10 200 t. melons 7600 t., articho-

kes 7450 t., onion and garlic 4650 t., celery, cardoons and fennel 2000 t.

In conclusion, the totS,l production of garden crops in Sardinia is

28 501 1., including :
— Tomatoes 15 750 t., artichokes 6200, t., melons

350 t., and onions and garlic 2900 t.

The author deals with the various species of vegetables grown in-

dustrially in Italy.

[653]



744 HORTICUI.TURK — FRUIT GROWING

Tomato. — This is the most important garden crop, and 'is grown
over the largest area in southern Italy and the island, the first places being
taken by Salerno, Parma, Naples, and Lecce. The chief absolute produc-
tions are, in descending order, in the provinces of Salerno, Parma, Naples,
and Genoa. The average unit yield in Italy is 153 quintals per hectare'

varying from a maximum of 399 quintals in Liguria and 310 quintals in i

Piedmont to a minimum of 72 quintals in Apulia.
'•

Cabbage and cauliflower.
— These cover 9090 hectares the total yield j

being 177 650 tons. The largest areas under these crops are in the provinces
of lyccce Naples, and Salerno, and the highest yields are obtained in the

provinces of Lecce, Naples, Turin and Bari. The average unit yield in '

Italy is 195 quintals per hectare with a maximum of 296 quintals in
!

lyiguria and a minimum of 145 in Campania and 135 in Latium.
Melons and water-melons. — These occupy 8510 hectares, which pro-

duce 12 8650 t. The provinces where these crops are most important are '

IvCcce and Naples. The average unit yield in Italy is 151 quintals per hec-
;

tare, varying from a maximum of 250 in Ivatium and a minimum of 88

in the Abruzzi and Molise.

Fresh vegetables.
— These cover 83 565 hectares and yield 86 260 t.,

the largest areas of production being in the province of Naples, lyccce, ;

and Bari
; those where the absolute production is highest are Naples,

Bari, and Lecce. The average unit yield for the whole kingdom is 37

quintals per hectare, with a maximum of 93 quintals in Calabria and a
;

minimum of 17 in the Abruzzi and Molise. ..

I

654 -
Grafting the Aubergine {Solanum Melongena) on 5. Schoenbrun-

nense. — De Gregorio, a., in the. Nuovi Annali di Agricoltura siciliana, Series VI,

Year VIII, Pt. i, p. 27. Palermo, 1919.

Solanum Schoenbrunnense (syn. sodomaeum) is a Sicilian weed that

grows vigorously, attaining almost double the height of the cultivated

aubergine (5. Melogena). As it is perennial and not so exacting as the

cultivated species, the author has used it as a grafting stock for the

latter, with satisfactory results, even as regards the quality of the .

fruit produced.
•

FRUIT 655 - Banana Cultivation and Trade in the Canary Islands.— padavera, in UAgronomiel
GROWING Colonialc, Bulletin mensuel du Javdin Colonial, New Series, Year IV, 1919-1920, No. 28, i

pp. 110-113. Paris, Jan. -Feb., 1920. •
';

Banana cultivation is progressing in the Canary Island, especially 1

at Teneriffe and in the Grand Canary, the total area under the crop being
from 2500 to 3000 hectares. The tendency of the plantations to expand
is limited by the lack of water. The value of a hectare planted and in

full bearing is about 80 000 fr., and the price of a banana stock is now

5 fr. In a banana plantation in full bearing, there are 1300 to 1500 plants

per hectare yielding from 1600 to 2000 bunches a year.

The price per hectare of land suitable for banana growing varies

between 30 000 and 50 000 fr., whilst 25 000 to 30 000 fr. are required;
to plant it, etc. The time required for a plantation to attain a good
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•oduction is from 2 to 3 years. To obtain an average production, two
I'ars must elapse and it must be remembered that the first crop usually
nsists of small or medium fruit. The production is normal at

ears.

The ordinary working expenses are from 5000 to 7000 fr. per hectare

r annum, including the cost of manuring, watering, gathering, etc.

,e average quantity of irrigation water required is 12 000 cu. metres

:r hectare per annum ;
for the months from November to July 7000

|i.
metres is required and 5000 cu. m. for the months from July to Octo-

The water comes from springs or from tunnels driven into the

.ountain to tap impermeable strata, or from large reservoirs formed by
ms built between two mountains to retain the rain water. On an estate

|:

I to 2 hectares, 2 men sufiice to ensure irrigation throughout the year ;

e day wage is 4 to 5 fr. The water is distributed by concrete channels,

Using the natural slope of the land ; water is rarely raised. The

[^ter required to irrigate i hectare costs from 1000 to 1600 fr. a year,
.t this varies as most plantations own their water-rights. Owners who
ve no water, or have not enough buy it by the day or the year at the price

|f 0.14 fr. per cu. metre, which gives annual cost of I600 to 2100 fr. for

gation water.

Farmyard manure and fertilisers are used for improving the soil.

fhe average composition of the fertiliser used in the island is as follows :

ulphate of ammonia 35 %, superphosphate of lime or bones 35 %, sul-

ihate of potatsh (containing 48-50 % of soluble KgO) 20 %, sulphate
i iron 2 %, and gypsum 8-10 %.

The life of a banana plantation when well cared for and manured

ppears to be almost without limits. The soil of the Canaries is of poor
[uality and as it is of volcanic origin, it requires to be supplemented
th 'fertilisers, particularly nitrogen, phosphoric acid, and lime

;
the

loll containg, naturally, a certain amount of potash.
The banana is considered to be the best crop in the island, especially

s the sale of the fruit increases every year. Only fresh bananas are

iXported, but, during the war-time lack of shipping, large quantities of

anana flour had to be made. Since a normal tonnage has become avail-

ible, there has been no necessity to make the flour.

The full, green bananas are exported just when they require 20 days
)r so to ripen. Their chance of keeping and the methods to keep them
IS sound as possible depend on the cutting, the packing £md the storage

pn board ship. The bunches of Canary bananas are of two classes, market-
ble and suitable for export, and waste or unsuitable for export. The
mnches for export comprise at least 8 volutes or

"
hands

"
(8, g, 10, 11,

IX, 12, 13) and bunches with 7 hands or less are considered as waste. The
laleable bunches are to day classified in the following way: —

I- — On the plantation, the price of the bare bunches is: — Giant
21 fr., extra 18 fr., firsts 12 fr., seconds 8 fr., and discarded bunches sell

it 2 to 4 f r.

2. — On the quay, the prices are 28, 24, 18 and 15 fr., respectively.
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A great part of the Rogue Valley friiit is gathered too quickly to al-

ow them to attain their best flavour, although fruit gathered before ripe

jkeep
better under ordinary conditions of storage. When Bartlett pears

re gathered too early their flavour is harmed less than when varieties kept
i long time on the tree, such as Clairgeau, Anjou and Bosc, are gathered

arly.

With all types of storage, except the ordinary loft, i. e., with storage

|it
the usual temperature of railway waggons, in a cold room, or in a cold,

amp room, fruit gathered early does not keep as well as that gathered
ater.

There is apparently no relation between the size of the fruit and keep-

ing properties as regards pears gathered at the same time from the same
ree. Both small and big fruit ripen and decay together.

The authors attempted to ascertain the right moment for harvesting

^y estimating the starch content but with negative results, the same
iffect was obtained as regards the specific gravity. It was not possible to

istablish any direct correlation between the period of gathering, the

iToperty of keeping, and the flavour of the fruit on the one hand, and
e content in sugar, water, and acids on the other. Small fruit contains

little more sugar and, in the case of the Bartlett, much more acids than

arge fruit from the same tree.

II. — Report of the chief results obtained during the 1918 season.

The authors examined the increase in volume of Bartlett pears from a

tatistical point of view. The results, given in tables and diagrams; show
hat these pears gradually increase in size and volume with a rapidity that

ncreases up to complete ripeness, independently of climate or cultural

nditions. The increase in transverse diameter is proportionately more

apid than that in longitudinal diameter. The number of grains that de-

lop (i. e., do not abort) probably has an influence on the shape of the pears.
STo important change was observed in the average length and diameter

f the petiole of the fruit.

Seeing that a storage experiment is of little value as an index of the

est time for harvesting, a new "
pressure test

"
was employed to measure

:Iie degree of ripeness of the pears at harvest time. The test consists in

Dressing a steel ball half sunk in a block of hard wood against the central

Dart of the side of the fruit until the wood touches the pear ;
the j^ressure

equired is recorded. There is apparently a definite relationship between
he degree of ripeness of the pears and the resistance to pressure of the tis-

iues of the cortex and epidermal regions. This resi.stance and, consequently,
he degree of ripeness, was measured at intervals of 3 or 4 days. With
artlett pears, there was a gradual average decrease of resistance amounting

'o half a pound every 24 hours, using equal surface of pressure during all

he ripening period. Experiments carried out 6 hours after gathering are

afer than those made about 24 hours after, owing to a change in the de-

ree of ripeness in the fruit after it is gathered. There was no correlation

etween the transverse diameter of the fruit and its resistance to pressure
'n the same date. Pressure tests applied to Bosc pears gave similar, if
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t

less obvious, results, for Bosc is a variety that ripens much more slowly
and has a thicker epidermis.

Storage investigations with Bartlett pears showed that the size of the

fruit is related neither to the degree of ripeness nor to the rapidity of

decay. Pears gathered half-way through or at the end of the season

kept in a cold store a little longer than those gathered early.

Fruit gathered early is distinctly inferior in quality to that gathered
later. A relatively high temperature, combined with a high degree of

humidity, prevented Bartlett pears gathered early from ripening to best

advantage. Within the limits- of a temperature conducive to ripening, no

difference was observed in the speed with which stored Bartlett pears ri-

pened when a change of temperature of 10° to I5°F. was registered, pro-

vided that the degree of humidity remains approximately constant.

Pears gathered very late showed exceptional flavour and keeping quali-

ties, and the authors suggest that this may be due to the late ripening of

fruit left on the tree a long time owing to the high temperatures that pre- ,

vailed during the mid-season.

As regards the storage of Bosc pears in a fruit-loft, it appears that,

when they are kept beyond the normal limits of the life of that variety,

the humidity should be increased to correspond to the decrease in tempe-
rature.

Out of 12 methods of storage tested, the best were :
— The ordinary

fruit-loft ; storage at the temperature of railway waggons ; storage, 14 days!

after harvest, at the usual temperature of railway waggons for 12 to 15 days,

followed by cold storage. It seems especially important that Bosc pears'

if they are to be cold-stored, must be put in at least two weeks after the

harvest. The higher the humidity, the shorter can be the interval between

gathering and cold storage. A relatively high temperature with low hu-

midity was as harmful to the proper ripening of Bosc pears as was a low

temperature with high humidity.

VINE 657 - Productivity of Italian Vines. — GiornaU vinicolo UaUano, Year XI,VI, No. 13

GROWING pp. 117-127 ; No. 15, pp. 137-138. Casale Monferrato, March 28, April 11, 1920.

The following averages, extracted from the Bulletin of AgriculUira

Statistics, of the Italian IVIinistry of Agriculture, are for the 9 years, 1907

1917, and relate only to specialised vineyards, as the density of plantatioi

of vineyards is extremely variable. The numbers express the quantity

of grapes in quintals.

Piedmont. — Alessandria 47, Cuneo 42, Novara 33, Turin 26 ; regiona

average 40.

Liguria.
— Genoa 46, Porto Maurizio 43 ; regional average 44.

Lombardy,
— Bergamo 36, Brescia 17, Como 37, Cremona 48, Mantua 3^

Milan 88, Pavia 42, vSondrio, 33 ; regional average 33.

Venetia. — Belluno 19, Padua 35, Rovigo 64, Treviso 42, Udine 31

Venice 54, Verona 13, Vicenza 39 ; regional average 27.

Emilia. — Bologna 28, Ferrara 30, Forli 42, Modeua 15, Parma 4;

Piacenza 69, Ravenna 23, Reggio Emilia 39 ; regional average 34.
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Tuscany.
— Arezzo 42, Florence 48, Grosseto 43, lyCgliorn 37, l^ucca 4,

issa and* Carrara 38, Pisa 45, Siena 47 ; regional average 42.

AIarches. — Ancona 63, Ascoli Piceno 38, Macerata 51, Pesaro and Ur-

|>ino 50 ; regional average 50.

Umbria. — Perugia 34.

Latium. — Rome 42.

Abruzzi and Molise. — Aquila 22, Campobasso 26, Chieti 28, Te-

[amo 37 ; regional average 28.

Campania.
— Avellino 45, Benevento 46, Caserta 47, Naples 61, Sa-

smo 27 ; regional average 43.

Apulia.
— Bari 19, Foggia 25, lyccce 25 ; regional average 23.

Basilicata. — Potenza 21.

Calabria. — Catanzaro 22, Cosenza 20, Reggio Calabria 44 ; regional

jtverage 28,

Sicily.
— Caltanisetta 34, Catania 53, Girgenti 35, Messina 40, Palermo

J, Syracuse 31, Trapani 27 ; regional average 39.

Sardinia. — Cagliari 18, Sassari 28 ; regional average 19.

General average for the kingdom :— 32.

Of the 16 Italian regions the productivity of 10 is above the average ;

Ihese include all those of central Italy most of those of northern Italy,

jind southern regions such as Campania and Sicily. Amongst the regions

yhose productivity is below the average for the Kingdom are all the remain-

ing southern regions in Sardinia and Venetia.

There are also considerable differences in the productivity of the

ineyards in the different provinces even if in the same region. The

jroductivity varies :
—

from 26 to 27 quintals per hectare in the provinces of Piedmont

» 43
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Ravenna, Foggia, Turin, Campobasso, Lecce, Salerno, Trapani, Bologna,
Sassari, Chieti, Ferrara, Udint.

Provinces with a good production.
— Syracuse, Sondrio, Novara, Cal-

tanisetta, Perugia, Girgenti, Padua, Bergamo, Como, lyeghorn, Teramo,
Massa and Carrara, Mantua, Ascoli Piceno, Vicenza, Reggio EmiUa, Mes-

sina, lyUcca, Arezzo, Forli, Treviso, Cuneo, Grosseto, Parma, Porto Mauri-

zio, Rome, Reggio Calabria, Palermo, Avellino, Pisa, Genoa, Benevento,

Siena, Caserta, Alessandria, Cremona, Florence, Pesaro, and Urbino.

Provinces with an abundant production.
— Macerata, Catania, Venice,

Naples, Ancona, Rovigo, Piacenza, Milan.

The major part of the provinces of Italy, consequently, produces from

31 to 50 quintals of grapes per hectare in specialised vineyards. One third

of the provinces, however, has either poor or medium productivity and, in

a few others (8), the production is abundant.

Amongst the first ones are those belonging to 13 different regions in

which, however, only Tuscany and I,iguria, as well as I,atium and Umbria,

figure with all their provinces. In 3 regions, i. e., in Basilicata, Apulia,
and Sardinia, the vines in aU the provinces produce less than 20 quintals
of grapes per hectare. Some of the provinces of 6 regions are abundant

producers, with over 50 quintals of grapes per hectare.

The average productivity of the specialised vineyards, therefore, va-

ries, in the different provinces, between very wide limits and very large

differences exist between provinces in the same or adjacent regions.

The author believes that some of these figures are below the actual

amount. Thus, the Apulian vineyards produce an average of 35 to

45 quintals of grapes per hectare and, in Sardinia, the vineyards at Cam-

pidano easily produce 50 to 60 quintals per hectare, whilst the production
in the northern part of the island is at least 30 quintals per hectare.

658 - Vines with Small and Large Grapes.
— vSannino, e., a., in the Rivista di Ampeio-

grafia (i), Year i, No. i, pp. 7-8. Alba-I<ivorno, January, 1920.

Varieties of vines such as Barbera, Freisa, and Sirah have two forms

equal as regards the external characters of the leaves and bunches, but

diflerent in so much as one has small grapes and the other large ones. The

composition of the must is a further difference that also corresponds, as

that of the sab-variety with small grapes is sweeter. The Barbera with

large grapes is mainly grown at Montefalco, in Umbria, and at Casale, whilst

that with small grapes is cultivated in the Tanaro valley. The Tanaro

wines are much more alcoholic than those of Casale. There is also another

variety whose forms differ solely in the size of the grapes ;
this is the Ver- ,,

(i) The object of this new Review, edited by Prof. T. A. Sannino, Director of the "
Regia

Scuola di Viticoltura ed Enologia
"

of Alba, is to make ampelography the basis of viti-

culture, in other words, the study of each variety of vine, so as to make it possible to choose

the most productive tj'pes for each locality and to make better wines. In addition, the Re-

view will deal with specialised or associated viticulture, cenology, the production of wine,

trade, etc. {Ed.)
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diso of the province of Treviso which has 2 sub-varieties, the
"
Verdiso

gentile
"
and the ". Verdiso grosso

"
or

"
Verdisone ". These are grown

together and to obtain an abundant production of wine, the Verdisone is

given prominence, though it is well known that a better wine is obtained

when
"
Verdiso gentile

"
predominates. The grapes of

"
Verdiso gentile

"

usually contain but one pip, few containing two ; with Verdisone, how-

ever, grapes with 2 and 3 pips predominate. The well-known influence

(^f the number of pips has the result that must from
"
Verdiso gentile

"

grapes is richer in sugar than must from Verdisone grapes. The origin

sub-varieties of this kind nmst be attributed to a bud mutation. The

\n\\Q.s known as Aglianico, Aglianicone, and Aglianichiello, of the province
of Avellino, constitute 3 different varieties.

The case of the Sangiovese of Tuscany (that with an oval, fairly large

grape) is different ; in certain years, it bears bunches w-ith numerous small

grapes, pipless though ripe, and a small number of large grapes that are not

so sweet. The formation of very small grapes in the Sangiovese vine de-

pends on the year, and it seems that, if it rains at flowering time, bunches

are formed that have pipless grapes.

659
- Yellow and Green Grapes.

— Sannino, F. a., in the Rivista di Ampelogyafia, Year i,

No. 5, p. 74. Alba-Iyivomo, March i, 1920.

Some white vines produce fine golden-yellow grapes, while others pro-

duce a grape that is more or less greenish even when completely ripe. The

general opinion is that the greenish colour indicates a small sugar content,

whilst the yellow colour indicates the reserve. But this is not always so

and the author mentions several exceptions. Amongst grapes of an intense

yellow colour, even with orange tones, are those of the following \-ines :
—

Erbaluce from Caluso (Ivree, province of Turin), Garganeza from the hill-

sides of Verona and Vicenza, Ribolla from Friuli, Lussuriet from Piedmont,

and Malvoisy from Lipari. Ribolla and lyussuriet, however, are poor in

sugar and Ribolla even lacks acidity. The L^ussuriet vine grown by the

author yielded grapes with but 14 % of glucose and wine of excessive aci-

dity that could still be detected even after blending with other wines.

Amongst vines with grapes that are more or less green, even when comple-

tely ripe, are Verduzzo, Verdiso, Verdea, Verdicchio, Verdone (all different

vines), almost all of which have grapes rich in sugar, especially the Ver-

duzzo from Friuli, which has small grapes and yields must rich in sugar,
20 % and more. Another peculiarity of the Verduzzo grape is its very
tannic pulp, a condition which does not occur in the other grapes, even if

their skin is very rich in tannin.

660 - The Catarratto Moscato Cerletti Vine. — Sannino, f. a., in the Rivista di Ampeio-

grafia, Year i. No. 3, pp. 33-36. Alba-Iyivomo, February i, 1920. ^
The author describes the cross obtained by Baron A. Mendola in

1869 by fertilising white
"
Catarratto

"
with pollen from

"
Moscatellone

"

(also called
"
Zibibbo

"
or

"
Salamanna "), and observes that this vine de-

serves to be better known and more largely grown, especially in Apulia,
where the reconstitution of the vineyards is being undertaken so enthusiast-

[658-6S0]



752 YTKE GROWIN'G
_ _ . . _ — .

^

ically. The vine is of value for the abundance and good quality of its

grapes, which combine the qualities of the parents and can thus be used

either for the table or for the manufacture of liqueur wines. Almost all the

modern muscatels have bare leaves, but Catarratto
"

has cottony leaves,

vsuch as PiviNY describes for the
"
apiane

"
grapes, which, according to

M. Mendola, correspond to the modern muscats.

66 1 - The " Dolcetto
" Vine and its Variety with Red Leaves.— Sannino, f. a., in the

Rivista di Ampelografia, Year i, No. 6, pp. 81-82. Alba-I,ivomo, March, 15, 1920.

The author states that the
"
Dolcetto

"
vine, grown on the hillsides

of the Alba district (province of Cuneo) has a form whose leaves turn re^

in autumn much earlier than the leaves of the ordinary form. This is cor^
related with the reddish coloration of the peduncles of the grapes, with n

lower content of glucose in the grape, and with a shorter period of ripening

662 - Phylloxera in Italy and the Best Grafting Stock.— Signorini, m., in the GiormM

vinicolo italiano, Year XlyVl, No. 5, pp. 37-39. Casale Monferrato, February i, 1920,

A good grafting stock should satisfy the following conditions :
—

It must be sufficiently resistant to the phylloxera, it must be adapted to the

climate and soil of the region where it is planted, particularly to the lime

content of the soil, and it must have a good affinity with the scion. Start'i

ing from these considerations, the author advises the use in Italy of the fol-|

lowing grafting stock as worthy of being widely grown and of full consider-

ation by the vine-grower, particularly as regards their general affinity for

all the Italian vines :
—

For northern Itai,y :
—

Riparia Rupestris 3306, in fresh compact
soils or in rather dry, but well-manured soils with not more than 25 %
of lime, and for all Italian vines.

Riparia Rupestris 101-14, in good, deep, fresh, somewhat light soils,

with not more than ^5 % of lime, and for all Italian wines.

Aramon Rupestris Ganzin i, in all save very arid soils, even if very

compact, clay or calcareous, but with not more than 50 % Ca CO3, provided
that the sub-soil is sufficiently cool, for all Italian vines, especially if whip

grafted.

Mourvede Rupestris 1202, as the preceding one, but with greater tole-

rance for lime (60 %) and a greater facility for taking grafts.

For SOUTHERN ITAI.Y:— Rupestris metallica, in arid, compact soils,

in gravelly soils, in tuffs with not more than 15 % of lime, for all the Italian

vines, especially those with white grapes.

Rupestris du Lot, even in arid, compact soils, and in stony, poor soilS;

with not more than 35 % of lime, for all the ItaHan vines.

Berlandieri Riparia 420 A, even in arid, gravelly, and calcareous (50 %)
soils, for all the ItaHan vines.

Berlandieri Riparia 751-11, like the preceding one, but with less re-

sistance to drought.
For CENTRAL Italy :

— All the above mentioned vines can be success-;

fully grown there. Other good vines are worth special attention
fo:|

vine-growers (e. g., Riparia gloire de Montpellier), and others have not i\.
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rood affinity for all the Italian vines {Riparia gloire de Montpellier, Riparia
K Rupestris 3309, etc.) ;

others are particularly suited for special soil con-

itions, such as Chasselas Berlandieri 41 B for very calcareous soils (70 %),

|ery arid, poor soils, for all the Italian vines ; Solonis Riparia 1616 for

fU very damp soils, and saline soils, with more than 30 % of lime.

The distinction made between vines suited to northern Italy and those

ited to southern Italy is not absolute, because there are vines such as

3(rlandieri Riparia 420 A which, although more adapted to southern Italy,

|re successfully grown in northern Italy and vice versa.

63
- Two Good Grafting Stocks from the Trentino.—Zanotti, 1,., in the RMsta m Am,
pelografia, Year i, No. 3, p. 38. Alba-Iyivorno, Feb. i, 1920.

The Agricultural Institute of St. Michele and the Provincial Agricul-

[ural
Council of Trentino, have imported into the Trentino Americo-Amer-

,n hybrids, selected in Hungary and Germany, and which were known
,S good grafting stock. They also distinguish themselves in the Trentino

'or their robust growth, their adaptability to most of the soils of the region,

,nd by their efficacious resistance to phylloxera. On account of their

alue from these points of view, the author advises that they should be

lested in other regions of Italy, especially where other grafting stocks

.ave not given very satisfactory results. Amongst these vines, mention

.ould first of all be made of two hybrids selected by TeIvEky in Hungary,

itarting from grapes of French origin, i. e., Riparia X Berlandieri Teleky
'0. 5 and No. 8, and Rupestris X Berlandieri Teleky loA.

Riparia X Berlandieri Teleky Nos. 5 and 8. — Very vigorous vine,

ith large, trilobate leaves of a dark brilliant green that makes it resemble

Riparia rather than a Berlandieri. The buds are light, bronzed, whilst

he shoots are greyish long, and uniform in colour. The root system is

Well developed and tends to penetrate deeply in the soil. It has a good
resistance to phylloxera, it adapts itself to soils rich in lime, even stony
soils

;
it specially srits cold regions and does not suffer much from drought.

It stands grafting well and gives vigour to the scion, whose production seems

improved. The wood matures well, but the cuttings do not root very

strongly.

Rtipestris X Berlandieri Teleky loA. — Vine of robust growth, with

much ramified roots that tend to go deepty in the soil. The large, rounded

leaves are like those of Rupestris. The shoots are vigorous and ripen
their wood well, much being produced, provided that the vines are far

enough apart to permit of lateral growth. The resistance to phylloxera is

excellent, as is that to lime, whilst drought is resisted well ; the vine is thus

suitable for stony, dry and calcareous hill soils. It supports grafting well,

and gives off roots more easily than the preceding stock. The grapes

produced bj^ the scions ripen normally and are of good quality.
To sum up, both stocks show the good characters of their parents,

whilst being free from their defects. The Riparia X Berlandieri Teleky,

however, has the disadvantage of taking rarely from cuttings, a disadvant-

age generally found in all the descendants of Berlandieri,
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664 - The Behaviour of Frozen Vines in North Italy.
— Gabotto, i,., in // CoUivatore,

Year 56, No. 5, pp. 20-120, fig. i. Casale MoufL-rrato, Feb. 20, 1920.

The frosts that were rife in upper Italy at the end of April, 1919, en-

abled the author to make observations on frosted vines, and on the effects

of the pruning usually recommended for such \nnes. He concluded from
his observations that, when frost has destroyed most of the opened buds,
it is radically necessary to prime the vine, especially if it is full grown ;

in fact, it is impossible, even under the most favourable conditions, for the

vine to repare the harm by producing supplementary shoots on that years'

branch. Even if such shoots appear, they can not develop to any useful

extent. Radical pruning, however, concentrates all the vitality of the plant ;

on a few latent buds which, once the inevitable arrest of growth due to prun-

ing has passed, are abundantly nourished and can produce shoots which,
if they bear no fruit, will reconstitute the branch for the next year.

Topping the frozen buds was found to be useless as it did not vivify
the under buds to any noticeable degree, i e., in such a way as to develop

normally and produce fruit.

But a doubt remains regarding the productivity of the shoots developed
after prmiing the branch radically for, as they are not borne by second sea-

son wood they ought, so it is generally thought, to be sterile.

665 - Mechanical Cultivation of Vineyards : Ploughing with Two Motor Windlasses

of the "
Etablissements Albert Douilhet" and a Chapron Tractor. — See No. 686

of this Review.

FORESTRY 666 - The Forest Resources and Woods of the French Colonies of the Ivory Coast and

Gabon. — Dabat, I,., Director General of the Woods and Forests Service. Report pre-

sented in the name of the Agricultural Committee on the Colonial Forestry Mission of

Commander Bertin, in the Bulletin de la Societe d'Encouragement pour V Industrie Natio-

nale. Year CXIX, Vol. 132, No. i, pp. 17-21. Paris, Jan.-Feb., 1920.

The pre-war production of timber in France was well below the needs

of the country and the annual excess of the imports over exports averaged
880 000 metric tons, corresponding to 2 000 000 cu. metres of standing tim-

ber. This deficit will have been greatly increased by the war and the

French requirements will have been considerably augmented because, in

addition to the normal consumption, provision has to be made for re-

plenishing exhausted stocks, for reconstituting the liberated regions, for

remaking the railroads iand because, to satisfy the needs increased in this

way, there will only be a production that has been reduced by the extensive

exploitation and the destruction of forests due to the war. Considerable

quantities of timber will, therefore, have to be imported. Instead of

bujdng the timber in foreign countries that will require payment in gold,

France has every interest to obtain supplies from her colonies, as these

possess immense forests. Besides, the exploitation of the colonial forests

would be equally advantageous both to the home country and the colonies.

The difficulty is that colonial timber, except for valuable woods for cabinet-

work, is hardly, if at all, known and is neglected by the trade.

During the war, the French Government dealt with the utilisation of

colonial timber, and a mission headed by Commander Bertin, Inspector
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f Woods and Forests, Was sent by the Ministries of War, Armaments, and
;he Colonies to study on the spot the forest resources of the French colonies.

JThe
first work of the mission, carried out in 1916 and 1917, bore on the

timbers of the colonies of the Ivory Coast and Gabon, and M. Bertin

published the results in a work entitled Mission forestiere coloniale (i).

This work is in 3 volumes, the first two of which were published in 1918,
Iwhile the third has just appeared.

The third volume,
"
I^a Question Forestiere Coloniale ", should, as

the author himself remarks, logically have preceded the other but, during
;the war, it was much more important to prepare for the future by publishing
the results obtained than to go back to the past and show the reasons which
led to the organisation of the mission. The third volume, therefore, will

be considered first : it is divided into 6 books.

In Book 1, written at the beginning of 1918, there is a copious docu-

mentation, extracted from the best sources, on the pre-war production
and consumption of timber in France, on the estimated requirements and
resources at the end of hostilities — such as could be foreseen at the time

of writing
— on the value of colonial timber compared with that of other

common timber, on its cost and pre-war trade.

M. Bertin comes to the conclusion that the exploitation of her co-

lonial forests is the only way in which France can meet her increasing
.needs without dim.inishing her financial reserves and that, consequently,
the State must place these timbers on the French market, ensure imme-
diate exploitation, and build up stocks in the colonies to be made use of

,as circumstances permit.
Book II consists of a study on the tropical forests in the Ivory Coast,

Gabon, Cameroons, and in general of equatorial Africa, where the varied

.flora comprises from 1000 to 1200 species, amongst which 200 or 300 are

very common. Valuable information is also given regarding the prospect-

ing carried out by the mission.

Book III is a summary of the technology of colonial forestry and deals

,with exploitation, cutting up, conservation, transport and loading of the

timber
; appendices contain interesting notes on saw-mills in Canada, the

rUnited States, Sweden, etc.

Book IV deals with the beneficial influence of forests on the cHmatic
conditions and fertility of tropical regions, with sylviculture and the man-

agement of colonial forests, and with forest regulations in the colonies.

M. Bertin concludes that the organisation of a colonial forestry service

is necessary.
In Book V the technical properties and industrial classification of co-

lonial timbers are discussed, and the tests carried out on the timbers

brought back by the mission are described. The physical and mechanical
^ests were carried out in the testing laboratory of the "

Conservatoire des

Arts et Metiers
'

the industrial tests at Aubervilliers, Charenton and Vil-

(i) This report was dealt with in the first part of a general article on the same subject

which appeared iu R., June, 191 9, No. 742. {Ei.)
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lers-Cotterets, and the tests for conservation and life, still in progress, at

the Jardin Colonial at Nogent.
Book VI reproduces the report by M. Bertin on the colonial forest

question and on the steps required for the immediate intensification of

the production of colonial timber.

Of the first two volumes, one deals with the Ivory Coast and the other

with the Gabon, and both are so presented as to facilitate comparison.
The mission attempted to ascertain which were the commonest trees

in tropical forests and which of these could substitute European timber for

ordinary uses ; 300 species were studied out of some 800 and submitted to

practical tests for resistance to bending, resistance to elongation and split-

ting, and the resistance of assembled pieces. Only some 40 trees were re-

tained in each of the two colonies, and it apparently was not possible to

reduce this number. A profitable industrial enterprise requiring the in-

stallation of costly means of transport, is obliged to exploit numerous trees

contained in a restricted area, a condition that cannot be realised in tropical

stands, mixtures of varied trees, unless a fairly large number of different

species utilised. The species in question constitute about two thirds

of the population.
M. Bertin 's report has the aim of making known these trees and the

technical properties as much to traders and to industrialists that utilise

timber as to foresters and those who exploit tropical forests. A vocabu-

lary of the usual woods of the colony is given for the timbers retained after

examination ; the names have been borrowed from the native languages,
the most common and easily pronounceable having been chosen from the

various names, whilst attempting to retain the names already given by

exploiters or known in the European trade. The vocabulary gives for

each tree its scientific name, the vulgar name suggested, and the name in

the various dialects. The terminology thus proposed has been submitted

to the Governors of the interested colonies and approved by the Ministry
for the Colonies.

In the second chapter lists are given of the timbers that could replace
the common European woods for most ordinary uses and of the timbers

suitable for special purposes. The first list comprises 27 trees from Gabon;

and 17 from the Ivory Coast, and the second 22 from Gabon, and 17 from

the Ivory Coast. The lists give the ordinary, scientific and local names,

possible uses, similarities with the fine timbers used in Europe, and thei

minimum girth at whi,ch the tree can be exploited. The last mentioned'

detail is to ensure the conservation of the forests and to prevent the felling

of trees that are too young.
The timbers are grouped according to quality in 3 classes :

—
(i) Inferior whitewoods, that can replace inferior poplar, chestnut, etc. I

(2) Superior whitewoods, than can replace choice poplar, pine, etc.|

{3) Hardwoods that can replace oak.

When there is occasion to do so, the accessory products such as fruits,

seeds, latex, bark, etc., that each tree may produce are indicated. i

The physical properties of the timbers are described in a third chapter,
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\rhich. gives general information as to appearance, grain, density, hardness,

,'orking qualities, and the behaviour of cut timber.

Each volume concludes with a list of local names to enable the trees

|o be identified and with an alphabetic list of the scientific names with re-

jrences to the usual names.

The? work is illustrated with photographs of various aspects of the tro

|)ical forest, of exploitation, and of transportation.
The practical results of the mission will doubtless coiisiderably influence

le question of colonial timber, on the solution of which the economic fu-

|ure of France depends to a large extent. In the book in question, besides

le results of examining the colonial timbers, which are thus placed before

Ihe public, there is a mass of statistical, economic and commercial inform-

Ition on the production of timber in France and the colonies, and inform-

lition on the technical properties of woods, the collection of which in a

ingle volume will be of value to all those interested in the exploitation of

forests and the utilisation of timber and in trade.

I.IVE STOCK AND BREEDING

567
- Identification of the Trypanosomes of the Italian Colony of Eritrea. — pricolo, a hygiene
and I-'erraro G., in La Clinica veterinaria, Rassegna di Polizia veterinaria ed Igiene,

Year. XI,III, No. 4, pp. 111-133. Milan, Feb. 29, 1920.

A critical summary of previous investigations on the trypanosomes
)f African animals and a description of researches carried out by the authors

Erythrea. The following conclusions were arrived at:—
The presence of two trypanosomes in the Italian colony of Eritrea

demonstrated ; these are T. Evansi of the camel and horse and T. vivax

\uniforme of cattle.

It has not been demonstrated that T. Evansi is found in cattle in a

jnatural state, nor that T. vivax uniforme occurs in camels and horses. The

jcamel was refractary to T. vivax-uniforme under experimental conditions.

668 - The Fowl Tick and its Riddance from Hen-Houses (i).
— bishopp, f. c, in the

U. S. Department of Agriculture, Bureau of Entomology, Circular No. 170, pp. 14, figs. 9.

Washington, December, 191 9.

The fowl tick {Argas miniatus, syu. A. persicus) is extremely widely
distributed ;

it is an important pest of poultry in Rumania, Southern Rus-

sia, Persia, India, North Africa, South Africa, AustraHa, Brazil, British

Cuiana, Panama, West Indies, Mexico and the United States (2). It is

a serious pest in the last-named country and causes losses estimated at

millions of dollars annually. It is specially abmidant in the warm areas

(i) For further information on the fowl tick and the diseases it may propagate, see R'

1913, Nos. 42 and 823 ; R., 1916, No. 318 ; regarding ecto-parasites of poultry m genera
see R., 1915, No. 1313 ; R., 1917, No. 830 ; R., 1918, No. 779 ; R., 1919, No. 496 ; R., 1920
Nos. 338 and 339.

(2) In Europe, the most important tick of poultry is Argas reflextis, but it appears to be

tare in England and Germany, whilst it is common in France and Italy.
— Pesce, A., Di-

seases of Fowls, p. 248, Milan, Hoepli, 1912. {Ed.)
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of the arid and semi-aiid region, viz., Western Texas, the south of New
Mexico and Arizona, and Western CaHfomia. It has also been reported
in Florida and Iowa, but it will probably never become of continuous im-

portance as a parasite in the states to the'-east of Texas, owing to the

damp climate.
ij

Although fowls are the host most frequently attacked. A. mi-

niatus also attacks ducks, geese, turkeys, ostriches, pigeons canaries,

and wild birds. It has been recorded as an occasional parasite of cattle

and horses, and, in experimental cages, it has attacked rabbits and oth<

small rodents, though it does not appear to attack rats and mice under
natural conditions. It is said that, in certain countries, especially Persia,
the tick attacks man, causing serious disturbances, but there is no authertic

record of such a case in the United States. It may cause the death off

fowls directly through exhaustion and by continual irritation or indirectly

by transmitting spirochetosis. It may cause other losses by decreasing
the vitaUty of the fowls, by rendering them more liable to contract disease,

by seriously diminishing the capacity for laying eggs, by disturbing sitting

hens and by causing pullets to grow more slowly.
The eggs of Argas miniatus hatch in from lo to loo days. The lar-

vae, furnished with 3 paired appendages, attach themselves to a chicken

and feed on its blood for from 3 ^ to 10 days, then they fall to the groundi

particularly at night time and hide in some crevice. In 4 to 7 days, th^

larva becomes a nymph, with 4 pairs of appendages and again attaches

itself to a host, gorges itself with blood in a few hours, drops off and hides.

The nymph moults after each of the 3 meals of blood, and the sexual

organs appear after the last moult. After a fresh meal of blood, the fe-

male is ready to lay, and can lay 8 separate times, each laying being fol-

lowed by a fresh meal of blood. Each female lays from 500 to 900 eggs.

The tick can complete its life cycle in about 40 days, but the number of

generations in, a year has not been determined ; there are, however, pro-

bably vSix in the southern part of its zone of distribution.

The tick has remarkably few enemies ; the small black ant [Monomo-
rium minutum) and certain spiders that live in houses destroy its eggs and

larvae, whilst rats and mice also destroy them. Fowls eat ticks greedily,'

but the ticks are laigely protected by their habit of hiding during the day
and coming out for food at night.

Regarding preventive measures, any fowls from another her -house:

must be rigorously quarantined before allowing them to mix with poultry
free from the parasite. If the hen-house is not of much value, it should

be burnt ; in other cases, any unnecessary boxes, planks, etc., that might
shelter ticks should be removed and the hen-house sprinkled with pure;

kerosene, crude petroleum, carbolineum, milk of lime containing carbolic!

acid, a strong kerosene emulsion, boiling water, or with a fluid used toi

destroy ticks on cattle (i). |

(i) See /?., i9ii,Nos. 2198, 2425, 1753 ; R-, 1912, Nos. 146, 359, 810, 934; R., I9i3'

Nos. 42, 43, 691, 815, 1264 ; R., 1914, No. loiq ; R. 1915, No. 1170 ; R., 1918. Nos. 541 and;

1376. [Ed.)
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Boiling tar should be used to fill up the cracks and kill any ticks bidden

I them. The fowl tick, however, is a parasite which is most difficult

|) destroy, insecticidal powders and fumigations with hydrocyanic acid

ing quite useless.

The fowls can be cleared of the ticks on their bodies by dipping them

gasoline, but this treatment is too hard on the fowls to be recommended.

simple and cheap method of prevention consists in Ifenging the roosts

om the roof with wires, in such a way that the fowls do not come in con-

,ct with the sides of the hen-house ;
the roosts should be quite smooth

d free from bark and cracks.

Applications of insecticides also destroy chicken mites {Dermanyssus
Unae) and chicken fleas {Echidnophaga gallinacea). The fowl tick can

je kept away from the hen-house by means of scrupulous cleanliness and
stant attention. In Texas, the pest has been avoided by using all-

letal hen-houses, made of corrugated iron. Such hen-houses, however,
not be used in hot climates as they are not cool enough. Nesting-
xes that are easily cleaned are very useful

; those consisting of wire

Uze on which the straw is placed can easily be freed of parasites by
assing the wire basket through a flame. Metal boxes, through which
cks cannot pass, placed on legs standing in saucers filled with kerosene

luld elso be u?cd.

19
- The Tropical Fowl Mite {Liponyssus bursa) in the U. S. A. ; Biology and
Control. Wood, H. P., in the United States Department of Agriculture, Department
Circular 79, pp. 8, figs. 2. Washington, Jan., 1920.

Up to the present, two cases of infection by the tropical fowl mite

Liponyssus bursa) have been recorded, one from Madison, one from Illi-

•ois (at Raymond). The risks that this fowl ectoparasite may become
stablished in the United States has made it necessary to study its biology
ad means of control, the work being carried out by the author at Raymond
11. Mr. H. Hirst, of the British Museum (Natural History), has recorded

l.^ bursa for Africa, China, India, Mauritius, the Comoros Islands, the

Bahama Islands, South America, countries where the ordinary fowl mite

Dermanysstis gallinae)) does not occur. Apparei?tly, L. bursa transmits

pirochetosis and, besides fowls, it attacks wild birds (particularly spar-

ows) and, so it is said, man. On the contrary to Dermanyssus gallinae,
t attacks its host both day and night.

The author found, in the course of his work, that L. bursa lays its

iggs either or its host or in the nest. Many of the eggs are stuck to the

>asal, softer portion of the feather by a sticky material. The eggs, ob-

served away from the host, hatch in 3 days. The tiny larva does not feed

it first, but it moults in about 17 hours, after which it is ready to suck

'lood. The nymph resulting from the first moult again moults in 102 hours,

fter which its history is uncertain .

The most effective remedies are :
—

(i) A bath containing sulphur
150 gm., soap 75 gm., and water 10 litres ; (2) dusting sulphur and pyre-
thrum under the feathers ; (3) bath composed of a teaspoonful''of 40 %

[668-669]
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nicotine sulphate in 4 litres of water containing about 10 gm: of soap.
At Raymond, these treatments were followed by thorugh cleansing and

disinfection of the hen-houses, etc., and finally the fowls were carefully

dusted with sulphur and exposed to the rain. No ill effects were noti-ced

after the treatment and the author considers that this curative method,
combined with a continual war against sparrows, which harbour the same

parasite, would completely suppress the present infestation.

670
- Variations and Mode of Secretion of Milk Solids. — gowen, j. w., in the Journal

of Agricultural Research, Vol. XVI, No. 3, pp. 79-102, bibliography of 40 works. Washington. .^

D. C. Jan. 20, 1919.

Work carried out in the Biological lyaboratory of the Maine Agricul^

tural Experiment Station, utilising data from the registers of the Hoi

stein -Friesian Association and relating to pure-bred Holstein -Friesian co)

The author gives the means deviations and the variation coe^
ficients of the annual registrations. The mean annual production Oi

cows at a mean age of 4 years was 15417 lb., of milk, 528 lb. of butter faf

and 1303 lb. of solids not fat. The standard deviations were 3742 IbJ

of milk, 134 lb. of butter fat and 260 lb. of solids not fat (at 2 years) and thf

coefficients of variation were, respectively, 24, 25, 20, and 50 %. In a tablej

reproduced herewith, Holstein -Friesian milk is compared with that of othe

breeds, and in another table comparison is made with that of other sj

cies. The author then considers the coirelations that exist between tl

following variables :
— Per cent, of butter fat and qtiantity of milk produced|j

per cent, of butter fat and age ; per cent, of solids not fat and quantity of

milkpioduced ; per cent, of solids not fat, and age. From these correlal

tions the following conclusions were drawn '
— 4

(i) With the increase of the quantity of milk pioduced, the
peffl^

centage of fat m that milk decreases. The value of this decrease, mea^
sured statistically, is very significant, but, in practice, the decrease infatf*

content would be discerned with difficulty ir small samples.

(2) The correlation between the age and the butter fat content
is;.-

not significant. ;

(3) The correlation between the quantity of milk produced and the

percentage of solids not fat is not significant ; in other words, the quantity
of milk produced in one year is irdependant of the concentiatiou of the

solids not fat. From the genetic point of view, this fact signifies that the

hereditary factors for high or low milk yield are separate and distinct

from those which determine a high percentage of solids not fat,

(4) The correlation between the age and the solids not fat is

—
o.2igi ^ 0.0351, that is, with increasing age of the cow, the percen-

tage of solids not fat decreases.

(5) All the regressions are linear, i. e., they take place uniformly.

(6) There are thus two variables that have a divergent influence

on the concentration of butter fat and solids not fat. This difference in action

proves that the fat and solids not fat cannot be derived from a single

chemical^ compotmd.
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The author also gives the correlations that exist between the varia-

pies
:
— Weight of milk, butter fat, sohds not fat

Average 0/ the constituents of the milk of various breeds of cattle.

Breeds
Total solids.

Per cent.

Fat.

Per cent.

Solids

not fat.

Per cent.

Ratio of solids

not fat

to butter fat.

iiloUtaler ....
Jlondvich . . .

ingler
everland . . .

Outch

i3ast Frisian . .

ova Rhive . .

!3reitenburg. . .

ied Holstein . .

|liVesermarch . .

5chwyz
iJimmenthal. . .

i^esterwood. . .

Ian

Aldemey ....
ersey

iLruemsey. . . .

Holstein-Friesian

[Ayrshire ....
ihorthom . . .

[Polled Jersey . .

French Canadian

(Dutch Belted. .

[Brown Swiss . .

[Red Polled. . .

South Devon . .

Kerries

Dexter

13-22
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In conclusion, the author gives a series of data showing the diurnal
]

variation in the composition of cow's milk, from which it is seen that the

morning milk contains an average of 0.678 to 0.723 % less butter fat than

evening milk, there being no appreciable difference between the morning and

evening milk as regards solids not fat. These data furnish criteria for

choosing between the theories advanced to explain the secretion of the

milk solids. According to the theories which postulate that the milk

solids are derived from cellular disintegration, the cell must
,
contain a

fixed amount of solids not fat. The butter fat, however, varies in such a way
that, in long intervals between milking, the cell accumulates less fat than

in shorter intervals ; that is, the cell contains relatively more protein and

sugar than fat if the interval between milking is prolonged. Tliis does

not agree with what is known as to the formation of the fat, because it

is generally admitted that the cells, composed mainly of protoplasm, are

formed first, and that, with time, the cell becomes more and more charged
with fat at the expense of the protoplasm. Unless these mammary cells

behave in an entirely different way from the other cells of the organism,
the variation in the fat content with the variation of the interval between

milking should suffice to discredit the hypothesis of cell disintegration and

make it quite unacceptable. On the contrary, in as far as regards the

variations of the secretory glands, the variations in the milk correspond quite

well with the hypothesis that its solids are the products of secretion.

671 - Tea Leaves as a Feeding Stuff. — Aruch, E., in Ultalia agricola, Year 57, No. I,

pp. 17-19. Piacenza, Jaiiuarj-, 15, 1920.

The composition of tea varies according to its quality, origin, manner

of drying and fermentation, etc., but it is always rich in nitrogenous matter,

varying from 18 to 38 %, tannm (10 to 18 %), and water-soluble matter,

which varies from 34 to 44 % for black teas and 39 to 43 % for green teas.

The following percentages are given by Konig {Lehrbuch der Nahnm^s:
mittelchemie, Leipzig, 191 3), as an average of 70 analyses, and by V11.LA-

VECCHiA {Dizionario di Merceologia) :
—

KONIG Per cent.

Moi.slure. . • 3-9 to 16.2

Nitrogen 2.5 to 6.

Caffein 0.9 to 4.5

Essential oil 0-5 to i

Fat, chlorophyll, wax .... 0.5 to 10

Crudfc fibre 9-9 to 15.7

Ash 3.8 to 8.4

Water-soluble matter .... 2.4 to 40

VII,T,AVECCHIA pgr cent.

Moisture 9.50

Nitrogenous matter 24.50
Caffein 3.58

Essential, oil, fats, resins,

chlorophyll 6.30

Gum, dextrin • . 6.44
Tannin 15-65

'

Peptic matter . 16.02

Eigucous matter • 11.58
Mineral matter 5.65

Tea leaves have lost practically all their tannin and caff'ein, but

retain most of their protein.
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Samples of black tea examined by the author and Dr. Pulzoni were

id to contain 2.10 % of cafiein before infusion and 0.129 % after in-

sion. A sample of black tea, examined by Dr. I/. BEI^LUCCI, contained,

a dry-matter basis, 37.95 % of nitrogenous matter before infusion,

ifter which it had lost 12.95 %. In addition, tea leaves retam part of
/

their fat and dextrin, and have thus a certam food value.

The author, usmg rabbits, found that dried and powdered tea leaves

)uld replace quite well a third, or one half, or even the whole of the ra-

don of meal and bran, and give satisfactory increases of weight. The
ibbits liked the new food, which would probably be eaten by other do-

lestic animals.

Tea leaves might constitute an important by-product for certain coun-

tries, as is indicated by the following figures from the Atlas of the World's

\€ommerce, showing the annual consumption of tea, in metric tons, in

rious countries :
— England, 115 600 ; United States, 36 900 ; Russia,

I57900; Holland, 3600; Germany, 3100. In Italy, however, the annual

iconsumption only amounts to 200 metric tons.

72
- Castor Cake as a Cattle Food. — Trivelloni, in the Rivista di Ampelografia, Year

I, No. 4, p. 59. Alba-I,ivomo, Feb. 15, 1920.

Up to the present, castor cake has only been used as a fertiliser, as

|it
is poisonous to stock. But Dr. TrivEi;i<ONI has carried out a series of

xperiments (at the Agncultuial Chemistry laboratory of the R. Scuola

Supenore of Milan) which have shown that castor cake becomes harmless
when heated to at least II5°C. for 90 minutes. In practice, stovjng can
be replaced by a slight roasting which is more certain to destroy the poi-
sonous Drinciple in the castor cake.

3
- Fattening Steers on Summer Pasturage in Alabama and Mississippi, U. S. A. — cattle

Ward, W. F., Gray, D. T. and I,i.oyd, E. R., in the U. S. Dept. of Agriculture, BuU
leiin'No. 777, pp. 24. Washington, July 10, 1919.

The Bureau of Animal Industry of the United States Department
of Agriculture has carried out experiments on fattening steers on pasture,

collaborating with the Alabama Agricultural Station since 1908 and with
the Mississippi Agricultural Station since 1915.

Results reported refer to 4 different experiments, 2 in Alabama (in

1912 and 1913, respectively), 2 in Mississippi (in 1915 and 1916, respec-

tively), and concludes with a summary of the results obtained during
the four years. The most important data are reproduced in the ap-
pended Table.

On comparing the averages of the 3 methods of fattening, it will be
seen that there was but a smaU difference in the average length of the

periods of feeding and pasturing.
The average increases in live weight per head per day, which are pro-

bably the best data to use in judging the efficiency of the rations, were :
—

1.49 lb., for steers on pasture only; 1.831b., for steers which, besides pasture.
Were given cottonseed cake

; 1.53 lb., for steers which received supplementary
pasture with a mixture of cottonseed cake and maize meal.

[6T 1-673]
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The initial cost of the steers per 100 lb., was the same for each of the

3 groups respectively, in each of the years of the experiment, but in every
case the steers in Group I (pasture alone) were sold at the end of the

trial at a lower unit price. The difference between the iinit prices for

the sale of the fattened steers and the purchase of steers for fattening
was always in favour of those that received supplementary foods in

addition to pasture. This difference was, on an average, 24 ^2 cents per
cwt. for Group I, 90 cents per cwt. for Group II, and 81 V2 cent, for

Group III.

The data on the yield on slaughtering are incomplete, but they suffice

to show that steers receiving, in addition to pasturage, cottonseed cake or

a mixture of this and maize meal gave higher percentage yields on slaugh-

tering than those which had pasturage only.
The steers in Group I (pasture only) made an average profit of $5.78

per head, against $6.23 for those receiving pasture plus cake, and

I6.48 for those that had pasttue plus cotton cake plus maize. The average
profit made by the group that received cotton cake as a supplement
would have been much higher had not the average been reduced by the

loss that occurred in 1916 ;
the poor result in that year was due to

various circumstances and to the use of steers of low value.

Valuable information can be extracted from the appended Table,,

which shows that the steers in Group I gave a very cheap gain in live

weight, the total gains, however, being low, whilst the steers were not
;

highly finished. This Jack of finish resulted in a lower tmit sale price and
a lower percentage yield on slaughtering, so that the gain made by this

group was less than that made by the other groups.
The steers in Group II gained weight more rapidly than those in

Group I, but the gain cost more. They attained a better finish, howevi^

gave a greater percentage yieM on slaughtering, and were sold at a higher
unit price, thus compensating for the rather high cost of producing a uirt

of gain m live weight and leaving more profit per head than the steers in ;

Group I.

Group III only containedtwo sub-groups of steers, one of which received

besides pasture and cottonseed cake, maize meal, whereas the other
j

was given cob meal ;
the results are not as conclusive as those given by

the first two groups. However, they show that replacing half the ration

of cottonseed cake by an equal weight of cob meal gave a smaller gain in live
,

weight at a higher cost. But the steers in this group increased in weight
more rapidly, attained a better finish and a higher price, as well as leaving]
a wider margin of profit per head than those of Group I. On an average, \

the gain per head was greater for Group III than for the other 2 groups,

but, m 1912 and 1913, Group II surpassed Group III in -this respect.

C0NCI.US1ONS.— The use of cottonseed cake as a supplement to summer

pasture in the southern United States results in a quickei gain in live '

weight in steers, and these finish off better and more rapidly. On account :

of their higher finish, steers fed also on cottonseed cake sell at a higher price

per unit than those ted on grass alone. The difference between the price;

[6T3]
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Results of 4 years experiments on the summer fattening of steers.

Group, ration

and years of trial

I
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I, Pasture alone .

1 91 2 . . .

1913 •

1915 • • •

1916 . . .

Average . .

II. Pasture and
cottonseed cake

1912 . .

1913 . . .

1915 • •

1916 . . .

Averages .

in. Pasture -J- cot-

tonseed cake and
maize flour in

equal parts :

I 9 1 2 (maize

meal)
I 9 13 (cob

meal)

Averages .
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The substitution by maize meal of half the supplementary ration of

cottonseed cake given to steers on pasture gave an increased live weight and
a finish comparable to that given by cake alone ; but if maize meal does

not cost less than cottonseed cake, it should not be used as a substitute.

A mixture of equal parts of cake and cob meal, as a supplementary
ration for steers on pasture, is less effective in producing the unit increase

in live weight than cake alone or a mixture of maize meal and cake.

When maize is cheap, it should preferably be given as grains, or maize
flour rather than as whole cobs.

When animals on pasture are given cake, the pasture utilises a large

quantity of fertiHsing material that passes into the dung.
One of the distinct advantages of supplementing the pasture with

concentrated foods is that the animals thus treated finish more rapidly
and can be sold sooner than steers fed solely on pasture ; i. e., they can
be sold before so many are placed on sale that the market price is affected.

Moreover, when stock is sold quickly, the pastures have time to -recover

and will furnish good pasturage for other cattle m the autumn.
Steers of inferior quality do not respond quickly to the use of choice

foods and, even if well fattened, do not fetch as high a price as well-bred

animals of the same degree of fattening. Again well-bred or pure -bred

cattle make better use of the food, fatten more quickly and always fetch

better prices than inferior animals of the same weight. The better the

quahty of cattle, the more they should be given high-priced foods.

When bulky foods such as silage, hay, straw, cotton pods, etc., are

available and when steers are to be fattened on summer pasture, it is

advisable to buy the animals in autumn and winter them on roughage

plus a little cotton cake rather than buy them in spring for fattening dur-

ing the grazing season.

674 - Winter Feeding of Cattle in Montana, U. S. A. — arnett, c. n., in the UniversUy

of Montana Agricultural Experiment Station, Bozeman, Montana, Circular 85, pp. 7. Bo-

zeman, August, 1919.

In 1916-17, 191 7-18, and 1918-19, the Montana Agricultural Experi-
ment Station carried out experiments on the winter feeding of adult

cattle ; the winter was very short and mild in the third period. .The

experimental animals were full-blooded descendants of Shorthorns and
Herefords. They were kept on pasture during summer and on stubble

during autumn. In the winter they were protected from the weather and
thus required less food for maitenance. In addition a salt lick and re-

latively lukewarm diinking water were always available. The average
results of the three winters are given, those of the first two being kept

separate from those of the third.

Conclusions. — Cheap roughage such as straw can be used to advant-

age in wintering breeding beef stock. In mild winters and when the ani-

mals have a fair amount of flesh by autumn, straw may constitute the

sole food during wintering. A ration of straw supplemented with 5 lb.,

of hay per head per day will enable good, strong animals that are not milk-
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ing to pass the winter in good condition. The difference in condition

at the end of wintei between animals that were given a supplement of

5 lb., of hay and those that received double this amount was not suffi-

cient to justify feeding the larger quantity of hay.

Results of hibernating cows on different rations.

Ration per head

Duration of

experiment,

(days)

No. of

head

Average
|

Average

initial final

weight, in lb.
j
weight, in lb.

Average loss

per head

in lb.

Averages of the winters 1916-1917 dnd 1917-1918.

IStraw alone ....
Straw ^ 5 lb. hay

IStraw 1- 10 lb. hay

(Straw alotie

Istraw -r- 5 lb. hay
fStraw -f lb. cottonseed cake

155
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Comparison hetiveen supplementary rations given to
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Maize forage was better than Japanese cane (entire plants were used

|ivhich were, at the beginning of the experiment, 75 cm. high) as a supple-

lentary food. One group of oxen was given Japanese cane exclusively

^for 26 days and another group was given maize forage exclusively ;
both

igroups gained slightly in weight, the latter a little more than the former.

The author bases the following advice on these facts :
—

(i) When the

grass of the natural pasture is abmidant and succulent and when the

animals have sufficient time for eating and resting, a supplement need

not be given ; (2) animals doing hard work must be given supplementary
foods if they are not left long at pasture ;

these foods may be maize forage,

Guinea grass, or sugar-cane tops ; maize forage being preferable because

it supplies more assimilable food ; Japanese cane should be reserved for

the dry season, during which it remains green and juicy ; (3) maize for use

ias forage should be sown somewhat thickly. This develops finer and smaller

Istalked plants, softer in texture, with few or no cobs, whilst the food

materials are more evenly distributed throughout the plant.

576
- Pig Feeding Experiments with Various Fodder Plants, in Montana, U. S. A.
— Arnett, C. N. and J.oseph W. E., in :

— I. University of Montana, Agricultural Experi-

ment Station, BulletinNo. 128, pp. 61-106, figs. 7. Bozeman, Feb., 1919.
— II. Circu-

lar 83, Jan., 1 91 9.

The Bulletin 128, of which the circular is largely a summary, consists

3f two parts, the first of which deals with the economic utility of feeding

Jifferent amounts of grain to weaned piglets put out to pasture. The

|following experiments are described :
—

(i) Comparisons of rations consisting

respectively of 1,2 and 3 lb. of barley per 100 lb. of ground live weight given

to piglets put out to pasture on alfalfa during 104 days of the year ; (2) a

similar comparison with 29 piglets during 178 days in 1915, followed by a

Icomplementary period with barley, feed wheat, and tankage (75 : 25 : 8)

juntil
each one had attained an average weight of 200 lb. ; (3) comparison

jbetween a ration without gram, the barley being given in a pig feeder,

land rations of i, 2, and 3 lb. of barley per 100 lb. of live weight given to 42

Jpiglets pasttued on red clover for 90 days in 1916, followed by a transition

Iperiod of 30 days with pasture and a complete barley ration, and a com-

Iplementary period without pasture and with barley and tankage in the

j
ratio 25 : 2

; (4) a similar comparison with 43 piglets in 191 7, a year in

which the pasture season lasted no days and the transitional period 20

I days; (5) comparison between a ration of i lb. of barley per 100 lb. of live

[weight and a ration of lb. per cwt. of barley per head per day, made with

18 piglets at pasture on clover for 90 days in 1918, followed by a transition

Iperiod of 20 days and a complementary period. In the second part of

the Bulletin comparisons are made between various forage plants for

weaned piglets which were also given barley at the rate of 2 lb. per 100

lb., of live weight ;
the comparisons were :

—
(i) Between rape or barley,

lor rape with oats, or oats
;
28 pigs were used in the experiments in 1915 ',

(2) between red clover or sweet clover pasture or rape ; these experiments
were carried out m 1917 with 33 pigs.

[675-6t6]
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In another experiment carried out in 191 8, the pigs were kept in a

meadow consisting of meadow-grass and white clover, and given lb., of

barley ^pex head per day. The results, given in Tables I and II permit of

the appended conclusions.

Alfalfa pasture is better for young pigs than red clover pasture ; it

was the only satisfactory annual fodder plant out of all those tested. When
I lb. of barley is given with tankage as part of the supplementary ration,

the best economic results are obtained.

Table I. — Results of feeding different amounts of barley to weaned

pigs at pasture on alfalfa (137 days) and clover (100) days.

Barley ration
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any difference between the two groups in respect of the quickness of

growth.
The age at which the ducks in Group I laid the first egg was :

— Maxi- '

mum, 193 da3'S; minimum, 189; average, 191 ; fur the second group the

Ages were, respectively, 207, 191, and 199. These ducks were hatched

on February 2, i. e., in the rainy season, which is considered to be unfavour-

able for the growth of the duck. According to breeders in the Philip-

pines, well-kept ducks lay their first egg, that is, attain sexual maturity,
in the fourth month ;

if not treated properly ; however, this may be de-

layed until the ninth or tenth month.

During the first laying period (August to February), three ducks in

the first group laid in all 78 eggs of an average weight of 50.50 gm., and

3 ducks in the second group laid 39 eggs of an average weight of 52.34 gm,
-As regards the number of eggs laid, feeding with rice meal was clearly supe-
rior to feeding with maize meal.

Experiment II. — This was a repetition of Experiment I, with the

difference that the duckHngs were only 14 days old at the beginning of

the experiment ;
the results, which confirm the first ones, are therefore

more pronounced for the various groups. During their first 12 weeks

of life, the ducklings in Group I (fed on rice meal and rice bran) made an

average gain in weight of 17.72 gm. per week per head. From the 13th
to 45th week, the average gains per week per head were, respectively,

26.33 EP^- 3-iid. 14.52 gm. For this second period, a third group was also

formed, half of it being ducks from Group I, and half from Group II ;

besides rice bran, maize meal and rice in equal parts were fed. The third

group made an average weekly gain in weight of 19.01 gm. per head. Sexual

maturit}^ was attained in 215, 298, and 287 days for each of the three

groups, respectively.
The nature of the food had a marked effect on the colour and taste

of the eggs. Ducks fed on rice meal and rice bran laid eggs, of a clear

yellow colour, whilst those fed on maize meal and rice bran laid eggs with

yolks that became of a dark orange colour when fried and a light orange
when boiled. The eggs of ducks fed on rice meal and rice bran had a

sHghtly greenish shell and had a somewhat putrid flavour when cooked ;

those of ducks fed on maize meal and rice bran mostly had a white shell

and had a normal fl,avour when cooked.

The ducks which had a pond at their disposal laid eggs with a higher :

degree of fertility than those of ducks that had no pond ; the first method
;

is thus preferable for eggs that are to be incubated.

678 - Ostrich Rearing in Sardinia. — Ottolini, R., in Bassa Corle (i). Year i, Part. 3

pp. 109-112, figs. 4. Piacenza, Feb. 5, 1920.

An ostrich farm has been established at Baccarasa (in the Tortoli

district, province of Cagliari), a locality situated to east of the Tortoli

(i) According to the first number published (Jan. 5, 1920) of the periodical, Bassa Carte,

the object of this publication is to further the rearing of farm animals such as pigs, sheep,

etc., as well as the smaller agricultural industries, so as to help to increase the production of

[617-618]
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rbatase railway, in a wide plain bounded on one side by the sea and on

e other by the Ogliastra mountains. The site, covering some 50 hec-

res, consists mainly of a deep, very permeable, sandy soil, covered with

lUshes of rock-roses and cork oaks. The birds are kept in enclosures in

lairs or in groups, according to their age and the temperature. The

closures are made by stretching iron wires 30 cm. apart on reeds planted

rtically every 25 cm. , and on juniper stakes spaces 3 cm. apart. The

Lcight of the fence is about 2.5 metres and the enclosure has an area of

lo X 80 m. for pairs and more for groups. The enclosures are separated

ly paths planted with trees and oach enclosure is provided with a house

here the birds can shelter during bad weather and lay their eggs.

The houses are divided into two parts by a temporary partition ;

e part has a concrete floor, and the other is covered with a thick layer

f sand in which the birds can dig a hole 50 or 60 cm. deep. The hen lays

:ts eggs and hatches them, helped by the cock, in this second part. The

bs and watering places are placed around and inside the houses. A
;parate building contains the incubator room and that for rearing the

icks, both rooms being provided with means of heating and outside runs

here the chicks can go during the warm hours of the day. The staff

eludes 3 agricultural labourers and 2 men who prepare and distribute

he food. The incubator room and the chicks are looked after by the di-

ector's family.

A pair aged at least 2 years is chosen and isolated in an enclosure ;

e hen begins to lay at about the end of February and continues to lay

til the end of June, one hen laying from 12 to 20 eggs in a season,

itificial incubation begins as soon as the first eggs are laid, as the season

.s still cold and renders natural incubation difficult. Towards the end of

y or beginning ot June, the eggs are left entirely to the care of the pa-

•ents, who hatch out the eggs themselves.

About 60 % of the eggs hatch, whether the incubation is natural or

artificial, the former ha\nng no advantage over the latter, even as regards

the strength of the chicks. Incubation lasts between 40 and 45 da^^s.

The most difiicult period is that following on hatching, after which the

ostriches are not subject to any disease, even of an infectious nature.

They are affected by sudden changes in temperature, however, and they

are consequently kept in their houses on rainy days or nights. They

rarely suffer from indigestion, except when the temperature drops sud-

denly ;
the remedy consists in administering purgatives, particularly sul-

phate of magnesia dissolved in water.

The food varies according to the age, season, breeding and brooding

time. The first meal is given 5 days after hatching, and consists of a mash

•of chopped raw meat, bone powder, and lucerne. The meat is gradually

[meat in Italy. The following subjects will be dealt with in the periodical :— Economic pro-

iblems of rearing ; pig breeding ; sheep breeding ;
rabbit breeding ; poultry keeping ;

bee keep-

ing ; sericulture 1 hunting dogs ; fish breeding; snail breeding; miishroom growing ;
smaller

agricultural industries ;
review of the chief Italian and foreign periodicals ;

market reports. {Ed.)
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replaced by grains (wheat, barley, oats, maize) , acorns, beans, chopped ha

(especially lucerne), all kinds of grass, fruits of cactus [Opuntia), gourd;

turnips, tubers, mulberry leaves, elm leaves, etc. During brooding an^

ovulation, a richer and more concentrated ration of forage is given. Dr
or green forage must always be chopped up before being fed to the birdj

The weight on hatching is about 1.5 kg., whilst the adult ostrich weigh
about 100 kg., and stands 2.8 to 3 metres high.

At hatching, the plumage on the body is grey and striped in the di

rection of the length, with alternate light and dark bands, on the hea

and neck. The feathers at first aculeate, have longer vanes at 3 months
At one year, the male colours can be distinguished from those of the k
male :

— the upper half of the neck and legs loses all the plumage or onl

retains a slight down ; the black feathers grow on the body and the whit

feathers on the wings and tail. The females retain their grey colou

Gathering the feathers can be begun at an age of one year and a few montl
and is repeated each year in September and October. The method is s

follows :
— The ostrich is taken by the neck by means of a special iron hool

and 2 men hold it taking care to avoid kicks (the only dangerous defenc

possessed by the ostrich), whilst another man cuts off the feathers 3-5 en

above the skin ; 3 months after, the stumps are removed without pain b

the ostrich itself and a month later, new plumes begin to appear.
The cock furnishes some 40 white and 40 black feathers, and the he

an equal number of grey ones. The first feathers that cover the bod
are not cut, but are collected when the bird moults. The largest whil

feathers are 50-60 cm. long and 20-25 cm. wide, and the tail feathers av

about half as long and wide as the wing feathers. The grey feathers <

the female are the same length and breadth as the corresponding feathe:;

of the male. '

BEE-KEEPING

SBRICULTOEE

679 - Aluminium Honeycombs. — Westbrooke, G. v. (Apiary instructor, Aucklanc

inThe New Zealand Joiirnal of Agriculture, VoLXX, No. 2, pp. 118-119, fig. i. Wellini

ton, Feb. 20, 1920. j

The Horticultural Division of the New Zealand Department of Agi;

culture has made experimental use in its hives at Tauranga and Ruakur;!

of the alimiinium honeycombs now in use in the United States, In Enii

gland, thin sheets of aluminium are on sale which can be given the hone;;

comb shape by means of the roller used to stamp the sheets of wax.
j

The trial in New Zealand showed that the bees at once made use
(|

the metal honeycomb which can serve both as brood chamber and hontr

store. As a larger proportion of nectar is converted into honey, the yie

is greater. It remains to be seen whether the metal honeycomb wou;

have disadvantages for wintering under a severe cHmate.

680 - The Improvement of Sericulture in Jugo-SIavia.
— Bulletin des Soies et des Sol

ries, Year XLIV, No. 2236, p. 3. Lyons, April 3, 1920.

A conference has been held at the Jugo-Slav Ministry of Agricultui
at Belgrade for the improvement of sericulture in Jugo-Slavia. In cons'

quence of the resolutions passed at the conference, the Commissariat fi
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lolitical economy convened a meeting of the owners of sericultural esta-

•lishments, i. e., the representatives of the Croat Agricultural Bank and

f the Association of Syndicated Serbian Peasants, in order to outHne a

cheme for the improvement of sericulture in Croatia and Slavonia. Af-

ar a long discussion, the following resolutions, inter alia, were passed:
—

i) To make a census of all the mulberry trees in the country ; (2) to plant

aulberry trees in meadows ; (3) to enforce the regulations concerning the

)rotection of mulberry trees ; (4) to raise mulberry trees in the horticul-

ural schools ; (5) to buy silkworm eggs ; (6) to establish local commissioners

o inspect and direct sericulture, in the place of the present district inspec-

ors ; (6) the organisation o'f a collaboration with the central administra-

ion, which should be established on behalf of whole State and be centred

.t Novisad ; (8) to ask the expert women workers at Cjevgjelija to instruct

he peasant women in the rearing of silkworms ; (9) the foundation of as

aany Sericultural Associations as possible ; (10) in the order to be issued

egarding this subject by the Ministry of Agriculture, the interests of se-

iculture in Croatia and Slavonia must be safeguarded.

181 - The Use of Fertilisers in Rice Fields and Fishing.
— berxardi, b., in 11 Giornaie fish breeding

di RisicolUwa, Vol. X, No. 2, pp. 24-28. Vercelli, Feb. 29, 1920.

As fishermen have stated more than once that the use of fertilisers

m^oil leads to a diminution of the fish population in watercourses and
)asins into which the irrigation waters from such soils (rice fields and

"" marcite ") flow, the author has investigated the question.

Neglecting basic slag, which of late years has been almost entirely

./lacking on the Italian market, the fertilisers used in rice fields are :
—

.1 Superphosphates, sulphate of ammonia, calcium cyanamide, sulphate of

potash, sulphate of lime ; these are respectively applied at the rate of

3-4.5, 1-2, 1-2, 0.5-1 quintal per hectare.

The fertilisers are usually applied after the last ploughing and shortly
i before the first seeding, with the exception of sulphate of ammonia, half

of which is applied at sowing time and half after the first weeding. Ridged
rice fields may be given an average depth of water of some 15 cm., which

SI

jcorresponds to 1500 cu. m. of water per hectare. Consequently, even

I
jon admitting, which is absurd, that the fertilisers incorporated in the soil

t Iby hoeing undergo no changes, fertilisers applied in the proportions men-

tioned above would give, per litre of water :
—

Superphosphate 0.200 — 0.300 gm
Sulphate of ammonia. 6.066 — 0.130 gm
Cyanamide 0.066 — 0.130 gm
Sulphate of potash 6.033

— 0.066 gm
Sulphate of lime 0.330 gm

The question is, whether the fertilisers can harm fish in these concen-

Itrations. To ascertain this, the author kept trout and carp in water

'containing each of the fertilisers separately, beginning with the lowest

concentration and ending with the highest.
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The observations on superphosphate were made with the liquid ob-

tained by lisciviating 50 gm. of the fertiliser (content 14-16 %) with half

a litre of spring water ; the liquid was afterwards diluted with various
amounts of spring water. No signs of disturbance were shown by fish \

placed in water containing 2-4 % of the liquid, but in water containing,
at most 6 % of the wash water, the trout showed a certain agitation and

finally died. ;

Sulphate of ammonia begins to be harmful at the strength of 0.26 gm.
per Htre, whilst cyanamide, harmless at strengths of 0.13 and 0.26 gm.
per litre, is harmful at a concentration of 0.52 gm. per litre. Sulphate '

of potash does not harm fish, even at greater strengths than those mentioned i

above, i. e., even at strengths of 0.93 and 1.8 gm. per litre. i

In another experiment, the cumulative effect of the various fertilisers

was tested, using solutions with concentrations that corresponded to the

maximum rates mentioned above. Fish and even shrimps lived in them
in excellent health for long periods.

Sulphate of lime, even at a strength of 2 per 1000, is known to have
,

no injurious action on fish.

It can therefore be concluded that the irrigation water from rice fields

has no injurious action on fish and shrimps, and this is supported by the

fact that, owing to its absorption power, the soil retains a large proportion
of the fertilisers and that the water from the rice fields becomes diluted

in the waters of streams, etc.

All that can be suggested is that the irrigation water from rice fields

to which fertiHsers have been applied may induce less favourable conditions

of life for fish in the ponds into which they drain and that the fish may
be forced to seek more favourable surroundings. Again the possibiHty
that the fertiHsers may act mechanically on the gills of the fish and prevent
them from functioning normally can be excluded, because they are not

carried away in the irrigation waters, which remain clear. Nor can it be

thought that, owing to incorporation of the fertilisers in the soil, products
more toxic than the fertilisers themselves are produced.

682 - The Purification of Waste Waters. — Carr6, Prof., in the Bulletin Suisse de Pich«\
et de PiscicuUure,YeaxXXl,N0.1, pp. 4-6. NeucMtel, Jan., 1920.

The known methods of purification are either useless or not generally

applicable in practice. As manufacturers cannot be forced to use a prac-

tical method for purifying waste waters, legislation is without eifect and

even irritating. The author believes that human methods for purifjdng
waters should correspond with the mechanism by water spontaneously

purified under natural conditions.

Colloidal clay is a natural purifier of water, the purification being due

to the simultaneous precipitation of flocculated clay and the fermentable

organic matter which is the essential cause of the contamination of water.

The clay is flocculated only in water in which small quantities of salts

of sodium, calcium, etc., are dissolved. If sufiicient liquid manure is added

to a test-tube containing water to colour it distinctly, and the tube is then

[681-68S]



FISH BREEDING 777"

led up with water containing a little suspended clay, the addition of a

2W drops of a solution of common saltVill, after shaking and allowing to

|tand for a few moments, precipitate the clay which will drag down with

11; all the suspended matter as well as the organic colouring matter. This

process could be used practically in the following* way :
—

(i) The waste water is run into purifying tanks after been treated

Inth an amount of colloidal clay that is mechanically proportional to the

I'olume of water requiring purification ; (2) it is next passed into settUng

mks where the water becomes clear on. standing ;
it is finally run off

irough sluices into adjacent watercourses ; (3) the fermentable deposits

m be made into composts, nitrification being assisted by mixing with

lenty of lime or marl.

(3
- Young Fresh-Water Stages and Biology of the Lamprey (/^eromyzow mari-

nus).
— lyEGER, ly., ia Comptes rendus de VAcademic des Sciences, Vol, ClyXX, No. 4

(Jan. 26, 1920), pp. 251-254. Paris, 1920.

Contribution to the study of the life cycle of the lamprey, which is as

'et almost entirely unknown. The author has been able to distinguish

periods in the normal life of the lamprey which swim up the watercourses

||f
central France, particularly in Vienne and the Indre ;

these periods are

t§ follows :—
(i) Larval period in fresh water lasting at least 4 or 5 years, with

ixed food (vegetable and animal micro-organisms) and ending by meta-

lorphosis, from which emerge young lampreys, 16-20 cm. long, already

lowing adult characters
;
these go down to the sea at the end of autumn

fith eels accompanying their descending migration.

(2) Period of growth in the sea, on an animal diet ; this period is

ipparently shorter, judging by the rapidity of growth of other potamotoctic
Lsh such as salmon, and leading up to sexual maturity.

(3) Sexual period, with decreasing and finally no food, marked by
le beginning of the return to the rivers, often with shoals of shad and

lalmon ; this period is still shorter if it is admitted, with the author and

fjnany other observers, that the nuptial journey in fresh water is the last

'stage of their existence.

84
- The Minimum Quantity of Water required to a Few Salmon at a Constant Tem-

perature of 12" C.— Hesse, E., in the Bulletin Suisse de Peche et de Pisciculture, Year XXI,
No. I, pp. 6-8. Neuchatel, Jan., 1920,

From observations made in the Piscicultural Laboratory of the Uni-

v^ersity of Grenoble, the author draws the following conclusions, which are

')i importance for rearing in a limited area :
—

(i) Renewal of the water at the rate of 2 litres aminute is necessary

and ample for succesfuUy rearing a hundred odd trout, of i, 2 or more

years, in an aquarium containing 400 litres of water kept at a constant

remperature of 12° C, and with a free surface of about i sq. metre, but

this is a minimum quantity, below which there is a chance of mishaps.

(2) In water kept at this temperature, fountain salmon resist as-

jphyxiation better than rainbow trout.
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(3) In these conditions of limited space and low renewal, Salmo
salvelinus gives the best yields up to the beginning of the second year if

it is not mixed with other species ; then come rainbow trout and fountain

salmon. Apparently, the native trout does not grow nearly so well as

the preceding species.

AGRICULTURAL
MACHINERY

AND
IMPLEMENTS

FARI\I ENGINEERING

685 - Colonial Power Farming (i).
— Magen (Head of the Agricultural Service of the Ins-

tit Scientifique of Indo-China), in the Bulletin de I'Institut Scientifique de Saigon,Y^Qx II,

No. 3, pp. 65-68, fig. I. Saigon, March, 1920.

Power farming is perhaps more necessary in the colonies than in tem- 1

perate countries, for if the latter possess powerful farm animals, this is

not so in hot climates. Moreover, epizootic disease is infinitely more

frequent and severe in tropical than in temperate regions, as hygienic
conditions are not as good and inspection is not so efiicacious.

Indo-China is favourably placed for power farming as the Annamites
have a remarkable gift for mechanics. Thus, when the author gave a

power-farming demonstration in Indo-China, on January 30 and 31, 1920,

using a Caterpillar tractor, a Bajac plough, a Tracford, a Norwegian har-

row and a scarifier, it was found that the Annamites, after only 5 or 6

days' training, managed the machines quite well.

Besides, without mechanical aid, it is impossible to work the ground

properly in the colonies, as, the average type of oxen available cannot

draw a plough cutting at a depth of 20 cm. This is so true that the ad-

ministration of the Belgian Congo organised, in 1912, a power-farming com-

petition for 1913 in Belgium that was extremely successful.

Cost is a secondary consideration and, in fact, the author calculated

that ordinary ploughing under average conditions required some 36 litres

of petrol, costing about 7 piastres per hectare, so that if an extra 100 kg.

of paddy or 7 kg. of rubber per hectare are gathered, the fuel will be

paid for.
!

The author has studied the existing types of tractor and has
arrivedji

at the following conclusions :
— "

In most cases, cultivation can be divided into 2 phases : ploughing andi

complementary work. Two types of tractor should correspond to these

two phases, i. e., 30-40 H. P. tractors with great gripping powers for plough-

ing, and light 15-20 H.P. tractors for complementary work. With cer-

tain permanent crops, however, such as rubber, coffee, etc. ,
which do not

require deep ploughing, tractors of only 15-20 H.P. will be required for

ploughing, the harrowing being done by oxen.

It has been claimed that a powerful tractor can simultaneously draw

ploughs, harrows, etc., over a width of 8 or 10 metres ; this may be true in

countries with immense stretches of very homogeneous soil, but it is im-

(i) See the trials on the mechanical cultivation of rice carried out in Cochin-China ir

1919, and smnmarised in i?., 1919, No. 508. (Ed.)
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jracticable in rubber or coffee plantations or in rice fields split up into

slots of 4, 5, or 10 hectares at the most.

A type of tractor should be chosen that is best suited to the conditions

find the crop which is under couvsideration.

i86 - The Spring Power Farming Week ( i).
— passel6gue, g., in the Journal d'AsHcuUure

pniUque, New Series, Vol, 33, 1920, Vol. I, Nos, 12-13, PP- 221-223. Paris, March 18-25

1920.

The
"
Chanibre Syndicale de Motoculture

"
of France organised an

International power-farming exhibition, which was held on March 4-14,

|r920 on the Terrasse des Tuileries at Paris.

Only 39 machines were exhibited, including 19 French, 15 American,

IE English, 2 Italian, 1 Swiss and I Czecho-Slovak. A cursory account

Is given below.

Cabi<e vSystems. — De Dion-Bouton Co : two 50 H.P. motor-wind-

llasses.

The A. DouiLHET Co. exliibited the ploughing set with two motor^

dndlasses, formerly shown by Fii,LE'r ET CiE. Each windlass, weighing

750 kg., is actuated by a 12 H.P. internal-combustion engine running 'on

jetrol. The drum has three different radii, so that the cable can be wound

3,t I, 1.5 and T.8 metres per second, according to the part of the drum
m which the cable is being wound. The machine can be used in a vineyard

jy fitting a crutch on the implement being drawn so that the cable is un-

polled between the vines in the space that is to be worked next.

Societe frangaise des tracteufS'treiiils DoiZY : a 25 H.P. windlass

tractor.

Materiel de culture moderne : a 40 H.P. Filtz-Grivolas haulage trac-

[tor that is designed so as to diminish the couple resulting from attaching

Ithe implement laterally. The same company exhibited a 2-furrow dou-

Ible brabant, which they described as a plough with differential earthing

and automatic lift
; the stanchions of the axle are articulated with the

beam and the drive acts through the axle, so that when the pull ceases

at the end of the furrow as the tractor stops, the axle is pulled towards the

mould-boards by two strong springs, thus Automatically lifting the ploughs,

so that the attendant has less to do. The company also exhibited a new

|3-furrow balance plough which has automatic steering.

Tractors with one driving wheel. — Agricultural Co. : 24 H.P.

Taureau tractor.

American Tractor Co. : 40 H.P. Gray tractor, which has been suc-

cessfully used for cultivating rice-fields, the steering wheels being fitted

with iron sheets to cover up the spokes.
Tractors with two driving wheels. — Agrestic Machinery Co. :

Whitney tractor with an 18 H.P., 2-cylinder horizontal engine running

at 750 revs, per minute, and with 3 speeds : 2.8, 4 and 6.4 km. per hour

(i) See R., March, 1920, No. 354. {Ed.)
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aud a reverse. It weighs 1300 kg. and the di'iviiig wheels liave tyres

25 cm. wide. Angle-irons are fitted to give grip on the soil.

AGKICU1.TURAL Co. : 16 H.P. Happy Farmer tractor.

Beauvais & Robin Co. : 30 H.P. Amanco tractor, also known as the

John Deere tractor.

Berna Co. : 40 H.P. Berna tractor.

Ch. Blum '& Co. : 35 H.P. Tourand-Latil tractor. In previous mo-

dels the plough was rigidly attached to the tractor, thus constituting a

motor plough. As this practice had defects, a more supple attachment,

consisting of a chain, has been provided. The manufacturers took some
time before they devised this improvement on their first models, although
the question had been settled long before by M. RingElmann in his stu-

dies on Mechanical Cultivation.

French Case Co. : 18 H.P. Case tractor.

M. Chapron has provides his vineyard tractor with a more powerful

engine and higher wheels, whilst the gripping strakes are fixed on to an

extra tyre which is in two pieces and attached to the wheel by wing-bolts.
The grip of the steering wheel is obtained by weighting the end of the frame

with cast iron.

Compagnie internaiionale des machines agricoles (C. I. M. A.) : 16 H.P.

International tractor, 20 H.P. Titan tractor, and 20 H.P. Mogue tractor.

Dens & Co. : 25 H.P. Sandusxy tractor.

M. R. Dubois, of Ketrilly : 10 H.P. vineyard tractor. It is 95 cm.

wide and can turn in a radius of 1.40 m. There is no differential, but

a special device automatically brakes one. of the wheels when turning.

The engine runs on either petrol or parafiin and has two speeds, one at

500 revs, per minute, producing 6 H.P., is used to drive stationary farm

machinery, whilst the other, at 800 revs, is used when running on the road

or in the fields. The machine can be run as a locomotive on a track of

60 cm. gauge by fixing a flange on the tyres of the back wheels and

placing the fore-carriage by a bogie.
Soctete Fiat : 25 H.P. Fiat tractor.

Maeevieee & Pigeon: 22 H.P. Fordson tractor.

Th. Pieter : 10 H.P. AvE^RY tractor, and 25 H.P. Austin tractor.

Societe Rip : 18 H.P. tractor. X

Societe de construction et d'entretien de materiel industriel etagricole

(S.C.E.M.I.A.) : 14 H.P. E-io tractor, and 25 H.P.U.-20 tractor.

Waeeut & Co, : Maccormick tractors of 16 and 20 H.P., the same as

the 20 H.P. Titan tractor of the Cie, internationale des machines agricoles.

Tractors with 4 driving wheels. — Ateliers Atlas : 18 H.P. mo-

del Picardie tractor.

Societe auxiliaire agricole : 25 H.P. Agrophile-Pavesi tractor.

Chain-track tractor :
— Peugeot C. : model 3 tractor ;

the shoes

of the track are separated from each other by about 6 to 7 centimetres.

The Renault Co., exhibited an 18 H.P. tractor that is heavier than

previous models and has a wider chain track. The suspension of the

frame has been slightlj^ modified, as has the transmission.

[S86]



AGRICUI/TURAI, MACHINERY AND IMPI^EMENTS 78 1

Motor Pi<oughs. — Amiot Co.: 30 H.P. motor plough known as

iLfl Gcrbe d'Or.

Societe des automobiles DeIvAhayE ." 30 H.P. l^ournesol niotoi plough.
The device for lifting the gang has been modified by the introduction of

|2
windlasses fixed obliquely to the axis of the macliine

;
the method of

fittaching the plough bodies to the frame has also been changed.
M. A. Ravaud : 40 H.P. Excelsior motor plough.
Fore-carriage tractors. — M. h- Dubois, of Asnieres : 20 H.P.

fore-carriage tractor.

Molinc rioiv & Co. : 18 H.P.. fore-carriage tractor.

Motor Tii^eage Machines. — E- Bauche & Co. : 7 H.P. motor til-

lage machine.

Rotary Cui;nvATORS. — P:^tard & PrEjean : 8 H.P. rotafy cul-

(tivator, fitted with shafts for a horse to draw it.

S.O.M.U.A. : 5 H.P. model A Motoculteur and 35 H.P. model C.

[otoculteur.

The general tendency is to simplify self-lift ploughs by placing the

jearing of the cam on the hub of the lifting wheel.

MaeevieeE ;'& Pigeon showed an Oliver plough with lift mechanism

insisting of a toothed, eccentric sector that meshes with a lantern pin-

|ton keyed on the hub of the wheel, thus lifting the frame.

Messrs PEUGEOT showed a French-made self-lift plough.
It is to be regretted that other French makers who have specialised

|in
the construction of good ploughs do not make self-lift ploughs for trac-

tors, as these have to be imported.
Most of the above tractors run on paraffin, which is cheaper than pe-

trol. Considering the rise in the prices of petrol and paraffin, it is to be

loped the makers will study the use of
"
poor gas ", as this has already

Ibeen used in motor lorries.

Many of the exhibitors and other makers took part in public demons-

[trations
of power-farming machinery, held from March 10 to 14, at Gaily

irm, in the Pare de Versailles.

387
-

Tillage with Rotary Machines. — pizzarei<li, a., in uindustria, Vol. xxxiii,
No. 24, pp. 750-752. Milan, Dec. 31, 1919.

Rotary tillage machines can be made much lighter than ordinary motor

ploughs and can thus be used in fields of small size and irregular shape.

Consequently, during the last few years, tillage machines have been in-

vented with all kinds of rotary apparatus. The "
fraise

"
type, however,

is the most popular and it has been used as a model for several machines
known as motocultivators, which differ according to their engine.

The chief objections to this type of tillage are as follows :
—

(i) The layer of soil that has furnished the crop is not replaced
by that which has remained untouched, a change which takes place in

ploughing.

(2) In most soils, a fine tilth should not be produced solely by
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machinery, but also by the slow action of natural agencies such as heat,

frost, air, etc.

(3) The rotary cultivator does uot work the soil as deeply as the

plough.

(4) When clay soils are worked with a rotary cidti\'ator the}^ easily
crust over after rain, and this is harmful to land that has been seeded.

(5) In damp soil, rotary cultivation leads to the formation of small

lumps which are penetrated with difficult}^ by plant roots.

(6) With rotary cultivation, excessive oxidation of the organic
matter is to be feared and, consequently, hyper-nitrification and loss of

nitrogen.

On the contrary, however, experience shows that :

—
(i) The uniform mixing of the components of the whole arable

layer of soil, obtained with the rotary cultivator, should yield better results

than the simple substitution of layers brought about by the plough ;
it

should also distribute the fertilising principles more eventy.

(2) A fine tilth can be produced entirely by mechanical means,
i. e., apart from the preponderating help of natural agencies, without

harming crop production ; what is required is that the soil should be in

the right physical condition: at the moment of sowing, etc.
; in addition,

the rotary cultivator incorporates air in the soil in a proportion nnich

greater than that produced by ploughing.

(3) Systematic rotary cultivation of the soil diminishes the need

for deep cultivation with the object of conserving rain water, because

it acts on the soil capillaries and thus limits the loss of water by evaporation
from the deep layers.

(4) Deep cultivation can be carried out by attaching a plough io

the tractor in place of the rotary organ.

(5) To avoid the formation of a crust on clay soils, the speed of the

rotary organ or the number of hooks must be regulated so that too fine

a tilth is not obtained.

(6) As with ploughing, the right time must be chosen for rotar}^

cultivation.

(7) Many cultural practices have the object of favouring the nitri-

fication of the organic .matter of the soil ; nitrification could hardly be-

come so active as to lead to the loss of nitrogen because, in most cases,

the content of organic nitrogenous matter in the soil is very low ; moreover,
if seeding is carried out immediately after rotary cultivation, the seedlings
will at once benefit from the nitric nitrogen whose formation has been fa-

cilitated by fotary cultivation.

Tests of rotary cultivation, carried out recently in Italy imder the

most divergent agricultural conditions, have convinced Italian technicians

and practical men that the method will rapidty spread. For example, it

can replace the shallow cultivation given in summer with the object of

destrojdng capillarity and thus avoiding the evaporation of water that

has risen from the deeper laj'-ers of the soil.
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588 - French Types of Farm Buildings.
— Dabat, l,. Report presented on behalf of the FARM

Agricultural Committee, on the collaboration of M.M. Vignerot and MAiTROTin the f>u- buildings

blication of the "
Modules-types de Constructions Agricoles

"
of the Ministry of Agncul-

ture, in the Bulletin de laSocUU d'Encouragement pour I' Industrie Nationale, Year CXIX,
No. I, pp. 21-24. Paris, Jan.-Feb. 1920.

The French Ministry of Agricitlture has published a work entitled

Modeles-types de Constructions Agricoles
"
with the object of assisting

both farmer and builder in the improvement of rm-al buildings. The

types dealt with result from work carried out in various parts of France

by the engineers of the
"
Corps des Ameliorations agricoles

"
(which has

since become the
"
Corps du Genie rural ") who, by their constant contact

with the rural populations, have been able accurately to gauge local needs.

The types also take into account the data furnished by projects that gained

pnzesin competitions opened by the
"
Service des Ameliorations agricoles

"

for architects and builders who have specialised in rural buildings.

In deciding on these model types, recourse has been had continuously

both to the most recent and practical information furnished by agricultur-

al science and by hygiene, and to the results acquired by experience. The

science and experience have been directed not towards the elaboration

ot entirely new models, but towards the improvement of regional types
studied on the spot with their local characteristics derived from the soil,

climate, customs, and economic life of each region.

The result is that these regional model types of agricultural buildings

represent a combination of the precepts of treatises on agricultural build-

ings with a monographic documentation and model projects of a concrete

character. They are appUcable to the most varied kinds of buildings :
—

Farms, barns, stables, cattle-sheds, sheepfolds, houses for farmers and of

labourers, co-operative works, etc. Each model type includes an intro-

duction explaining and justifying any general or particular arrangements

adopted, as well as the economics of the scheme, general and detailed

plans, specifications for the work, a detailed estimate of the cost, a me-

morandum of such regional prices as could be ascertained easily, and a Hst

of charges and conditions for the undertaking.

Farmers who wish to build or restore farm buildings will find in the

work in question all information necessary for choosing the arrangements
that are best and most suited to their paiticular region. Builders, archi-

tects, contractors, local workmen will be able to find the characteristics

of all types of agricultural buildings as well as the basis for any special

work they have to carry out.

The work is published in two forms :
—

(i) The work, text and plates,

is bound in a royal-quarto album for each part ; (2) each project separately

with large plates. The complete work comprises 4 parts including 80 mo-

del types from all the regions of France ;
a fifth part will be published

later dealing with co-operative factories for dairying, cheese and butter

making, distilling, oil extraction and cider making, and with co-operative

warehouses, etc. The work was ready for publication, but the advent

of the war delayed it so that preparations for publication could only be

begun in 191 6,
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The first two parts, corresponding with the North and East regions
of France, have already appeared and will be of great assistance to those

who have the heavy task of reconstructing the villages destroyed during
the war, A considerable number of these model types of agricultural build-

ings has been distributed in the devastated agricultural regions by the

Ministry for the I/iberated Areas, and agricultural societies and other aso-

ciations interested m'the renaissance and development of agriculture in

these regions have been supplied with the documents, which are kept by
architects and contractors. In this way, the devastated regions in the

North and Bast of France will be the first to benefit from this interesting

and original work of the Ministry of Agriculture and, eventually, the other

regions will be able to begin the work of improving rural buildings on sound

and- methodical lines, whilst avoiding the equally bad extremes of super-
fluous luxury and misguided economy.

The work of preparing and supervising the publication of the model

types of farm buildings was confided in 1916 to M. ViGnerot, a technical

official of the Ministry of the I^iberated Areas, who edited the whole work
and gave homogenity ot the vaiied contributions from his colleagues.

As M. ViGNEROT was sent abroad on a mission m 1918, the work was then

placed under the direction of M. Maitrot, who succeeded to M. Vignerot's

position m the Ministry. M. Maitrot has mainly been occupied on the

diffusion of the model types in the devastated legions, particularly amongst
the 1534 co-operative building societies that have been established.

689 - Royal Prize for a Competition for the Reconstructiom of Farms in Belgium. —
Minist^re de 1'Agriculture. Concours de E.econstruction de fermes, 1920 : Prix du Roi,

pp. 1-3. Imprimerie du Roi, Brussels.

By Royal Decree of April 8, 1920 a
"
Prix du Roi ", worth 25 000 fr,,

has been established in Belgiun for the best example of a group of farm

bmldings, including the provision of farm machinery and of furniture for

the house, which shall be declared by a Royal Jury to satisfy most fully

the requirements ot hygiene, modern agricultural science and aesthetics,

whilst respecting local peculiarities of style. All the farms situated within

the area laid down by the Royal Decree of January 23, 1920, and which

are completely built by December 31, 1920, can take part in the compe-
tition. In case that not more than 5 farms compete, the Ministry of

Agriculture is authorised to extend the area to which the competition is

limited to the full extent allowed by the Decree. Farms of over

10 hectares are excluded, as are those built by the State or for collective

bodies.

The owner of the winning farm can place a tablet above his front

door bearing the inscription
"
Concours de reconstructions de Fermes,

1920. Prix du Roi ". Kntries can be sent, in to the secretariat of the

jury (M. PauwEi,S, Agronome de I'fitdt, at Poperinghe) up to November 30,

1920. Each competitor will receive a copy of the Decree and the conditions

of the competition as laid down by the jury and approved of b}'' the Mi-

nistry of Agriculture,
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AGRICUIvTURAt INDUSTRIES

690 - The Chemistry of Concentrated Grape Juices and their Derivatives. — garino

Canina, in the Rivista di Ampeelografia, Yeax I, No. 5, pp. 65-73. Alba-I<ivomo,

March, i, 1920.

Signer F. JVIartestotti, director of the Royal Experimental Station

for Oenology at Asti described the preparation of grape honey and the

machinery for this purpose in Nos. 31 and 33 of the Giornah vinicolo ita-

liano of 1917 (i). In Nos. 30 and 32 of the same periodical (1917), Si-

gner E. Ottavi described the refrigerating plant at the above-mentioned

station, a plant which is also used for the manufacture of various grape

{jroducts. The chief products obtained by concentrating grape juice

are :
—
Grape syrups.

— Red 01 white, resembling liquid honey in appearance,
with a density of about 1.3 at I5"C., and the aroma of the fruit itself. The
first concentration is carried out in the cold and results in the separation
of about 25 % of the water. The second concentration is carried out

under reduced pressure, the water being evaporated at 35-40° C. until

the density given above is reached. At this density the syrup keeps well

T^thout risk of fermentation. These syrups are used in the preparation
of liqueur wines and as beverages.

Grape honey.
— This is made by concentrating the juice to a density

of 1.38 to 1.44, when first the dextrose and then the levulose crystalHse

in the form of micro-crystals, which give the product the appearance of solid

honey. It can be eaten as a preserve. By adding yolk of egg, of milk,

or blood to the syrup and concentrating to the right degree, products can

be obtained that Signer Monti calls ampeloplastine, ampelogalactine, and

ampelohaematine, respectively.

Integral extract of marc. — This is prepared by systematically exhaust-

ing the residue left after pressing grapes with a slightly sulphurated water

at 35-40° C. The liquid thus obtained, with a density about equal to that

of the must, is concentrated to the density of the syrups. These extiacts

contain sugar, colouring matter, acids, and tannin and can be used m blend-

ing, to give body and colour to weak musts or wines, or in the preparation
of preserves, jams, etc.

The author gives a table showing analyses of grape syrups, integral

extracts, concentrated juice, ampeloplastine and ampelogalactine made

by various authors, as well as the results of an analysis of honey made from

the white grape
"
Favorita

"
by th author and which furnished the data

reproduced in Table I.

INDUSTRIES
DEPENDING
ON PLANT
PRODUCTS

Table I. — Composition of honey from the
"
Favorita

"
grape.

Density at 15° C. gm. per cent. 1.4025

Extract » » » 79-86

Reducing sugars » » » 75-72

(I)- See R., Sept., 1917, No. 857. (Ed.)
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Dextrose » » » 42.47

lyCvulose » » » 33.05

Total acidity in terms of tartaric

acid » » » 0.82

Total tartaric acid » '» » 0.54

Malic acid » » » 0.79

Ash 1) » » I. ID

Total phosphorous » » » 0.085

Organic phosphorus » » » 0.009

In addition the author has determined the degree of proteolysis of

concentrated products analysed in 1919 and has obtained the results

shown in Table II, from which it appears that the proteolysis varies from

4 % in media very rich in protein to a maximum of 56 % in very poor

media, the average value being 25 %.

Table II. — Degree of proteolysis undergone by concentrated grape

products analysed in 1919.

Year
of

prepara-
tion

Products

Percentages of nitiogen

total
total

soluble

amino-
acid.

amidic amon^
acal»*

1915

I915

1915
I915
1915
I918
1918

Ampeloplastine

Ampeloplastine from whey and
from the grape-marc extract. .

Ampelohaematine
Ampeloplastine

Ampelogalactine

Ampelogalactint*

/.a Favorita » honey

2.69
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these infections lies either in the bad quality of the wianes available for

3nversion into vinegar, or in the acetification of fruit wines that still

Dntain considerable amounts of suspended organic matter and are liable

to be invaded by disease-producing organisms.
The only remt dy is to pasteurise wines that are to be acetified, whilst

its that are already infected by parasitic, inactive, or acetophagous

rganisms should be steamed or treated with sulphur dioxide followed by
cashing with pure water ; after this the vat is charged with good \'inegar

id with cultures of acetic ferments that have been selected and tested.

If

)2
- The Enzymes in Germinated Barley.

— maestrini, D.,in the Atti deila ReaU Acca-

demia dei Lincei, Seris Quinta, Rendiconti , Classe di Scienze fisiche, matematiche e naturali.

Vol. XXVIII, Part 12, pp. 509-511. Rome, Dec, 1919.

The author has investigated the various enzymes present in germinated

parley and has foimd amylase, protease, lipase, invertase, catalase, and

pixydase to be present; he found no maltase, lactase or "labferment ".

593
- Milling and Baking Value of Sprouted Wheat. — birchard, f. j. (Chemist,

Federal Grain Research I/aboratory) , ia The Agricultural Gazette of Canada, Vol. 6,

No. 12, pp. 1026-1027. Ottawa, Dec. 1919.

The value of flour made from sprouted wheat is being studied at the

?ederal Grain Research Laboratory, Department of trade and Commerce

Winnipeg. The samples examined had mostly been classed as No grade,
lo. 3, Northern, Rejected, tough or damp. The quantity and deve-

lopment of the germs in the difierent samples showed great variations,

id as there were considerable difierences in the characters of the ori-

iginal wheats before sprouting, it was necessary to be very cautions in

drawing conclusions from the tests. The general conclusions given below,

however, were deduced from the completed series of tests.

As far as regards the milling value of wheat, sprouting can be con-

sidered as a disadvantage as the scouring loss is increased and the

yield of flour decreased, the loss generally increasing with the quantity
and degree of sprouting. —

As regards the baking value, the most striking character is the

greatly increased volume of the bread obtained by using ordinary
'methods This was observed in every case when the original wheats

were hard, even when sprouting was very advanced. The large increase

in volume, however, was found to have a very bad effect on the

texture of the loaves ; when the baking methods were changed so as to

obtain a smaller loaf, there was a corresponding improvement in texture.

The colour of bread made from sprouted wheat that had simply been

milled was more or less bad according as the pioportion of sprouting
was greater or less ; however, when wheat flour classed Northern i,

2 and 3 was mixed with different percentages (up to 25 %) of flour from

sprouted wheat containing a large proportion of hard wheat, the colour

and texture was always improved, but this improvement could not be

obtained when the original wheat was of inferior quality. In each case,

the absorption was slightly less. The general appearance and shape of
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the loaves made from mixed flour were in every way excellent, and the

improvement obtained by mixing flour from sprouted wheat with floui

from normal wheat was very marked in respect of these characters.

The best method, then, of utilising flour from sprouted wheat is

to mix it with hard wheat flour. The sole use of flour from sprouted
wheat (No Grade, Rejected, No. 3) Northern, is not advisable, but it may
be very beneficial to mix it with hard wheat flour, even in relatively

large proportions. For example, it was found that 20 % or more of flour

made from samples of germinated wheat can be mixed with flour of the

Northern No. i wheat, and that the mixture produces a loaf equal in

baking quality to that made from Northern No. i wheat alone. When the

original sprouted wheat is of high quality, this percentage can be consi-

derably increased.

The baking value of the Rejected (because of the sprouts) wheat No. 3

Northern, cannot be easily decided, because of the wide variations in the

quality of the original wheat as well as in the degree and quantity ot sprou-

ting. However, when the original wheat was of poor quality and contained

a large percentage of starchy kernels, the baking quality was bad ; but, on

the other hand, hard wheat could carry a greater percentage of sprouted
kernels without its baking value deteriorating" to the same extent. In

this case, only when the percentage was very large and sprouting far

advanced did defects in texture and colour become evident.

694
- The Extraction and Utilisation of the Textile Fibres of Mulberry Bark. — Re-

port by M.j. Dantzer, on behalf of the " Comitedes arts m.echa.mqu&s ",1x1 the Bulletin

de la Socieie pour l'encouragement de VIndustrie nationale, Year 119, Vol. 132, N. i, Pa-

ris, Jan.-Feb., 1920.

The pre-war requirements of France in vegetable textile fibres were

considerable, the chief being as follows :
—

Carded, long-staple flax about 51 ooo 000 kg.

Flax tow » 50 000 000 »

Carded long-staple hemp » 23000000 »

Hemp tow » 14 000 000 »

Jute » no 000 000 »

Raw cotton » 275 000 000 »

These materials, which played an important part in the economic ac-

tivity of the country, were almost entirely of foreign origin and were never

lacking. To day, the conditions have changed, the world's production
becomes ever more scarce, and certain French industries that are now

painfully reconstituting themselves are finding the greatest difficulty in

obtaining even part of their requirements. The linen industry particularly,
which depended on Russia for 90 % of its requirements, faces the futm^
with the greatest anxiety and searches for some way out of the critical

situation.

Starting from this standpoint, M. PoL Paxion (8, Boulevard du 14

Juillet, Troyes), had the idea of reexamining the question of utilising

the mulberiy bark fibres known as "vegetable silk". It has long been
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known that mulberry bark, particularly that of young branches i or 2

years old, contains strong, supple, silky fibres of an average length of

25 to 35 mm. and even 40 mm. The extraction of these fibres had,

however, not been put on such a practical and economic basis as would

make it susceptible to industrial application (i).

Practically all the suggested methods, based on the use of caustic

3oda, soap, chloride of lime, etc., certainly bring about degumming, but,

judging from the patents that have been filed, the greatest difficulty is

to isolate the fibres after degunmiing so that they can be spun. This

means that, as soon as the gum is removed, the chemical action must

be stopped and prevented from going further. But if degumming is not

carried far enough, the fibres stick together in straps when they are dried

and yield a hard material that is refractory to spinning. If, however,

[the degumming is carried too far, the fibres are attacked, becoming too

[short and of no use for spinning.
M. Poi. Paxion who has had a long experience of spmning, took up

the work where his predessors left off and, in collaboration with M. J,

DuFOUR, discovered a process for extracting mulberry bark fibre after nu-

merous experiments. In this process, after having freed the raw material

by decortication and treatment to make it supple, the raw material is

degummed in a waim bath of carbonate of soda, and then washed in a

bath of cold water containing some neutral powder such as talc in suspen-
sion. M. Paxion found that the fibres then are easily separated and,

after drying and beating, spin quite well, provided that they are gametted
t>efore carding.

The inventor claims that the decorticating machine will deal with a

branch 2 metres long in one second ; the machine is about 30 cm.wide,
60 cm. long, 50 cm. high, and has a capacity of about 2 metric tons of

wood in 10 hours with a consumption of mider 2 H.P. It is very simple
and consists essentially in (i) a pair of feed cylinders, (2) a pair of dividing

rolls, (3) a mobile double board bearing decorticating knives, and {4) a

pair of extracting cylinders.

The small samples of the raw materials degummed and treated with

talc, as well the strips and pieces of tape submitted to the author of the

report by M. Paxion in illustration of his process represented laboratory

tests rather than industrial results, but they sufficed to verify the claims

made by the inventor, though they did not warrant the conclusions he would

have wished. The author of the report will be glad to see whole bobbins,

ribbons, etc., as a proof of the applicability of the invention, which is ap-

parently quite sound and worthy of attracting attention in the industrial

world, especially as it renders available a new raw material abundant

supplies of which are available in silk-producing coimtries. In any case,

the author believes that M. P.\xion's process, though not yet capable of

industrial application, ,can be recommended with confidence.

(i) See R., Sept., 1918, No. 1040. {Ed.)
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695 - Tomato Silo and Moulds on Concentrated Tomato Juice. — bertarelli, e. in

La Rifortna agraria, Rivista mensile illustrata, delle Organizzazioni agrarie parmesani (i),

Year i, No. i, pp. 18-19. Parma, Jan., 1920.

In considering the industrial preparation of preserved tomato juice,

the author brings forward several points that require experimental in-

vestigation. The critical stage of the modern industry is the preservation
of the whole fruit. The silos consist of refrigerated tanks with brick

bottoms (which may be painted), usually rectangular in shape and sloping
towards the median axis where is placed a small canal (with the endless

screw that conveys the juice and tomatoes) with walls part brick part
wood. The tomatoes are pushed towards the canal by their own weight
and by pressure applied by sticks, boards, etc.

The author demonstrates that the silos should have a smaller surface,

a greater height, a circular section, walls that are air-tight, and also shows

that not whole tomatoes, but those that have been through the evaporator,
should be put in, so as to avoid the enclosure of air in the mass, which

should be fluid and even in texture. Data for the dimensions of cylin-

drical recipients, the limits of cooling (never below -f 5° or + 4° C), me-

thods of refrigeration (systems of axial batteries such as are used lor beer),
are all points requiring discussion by competent persons and, in any case,

they will have to be tested.

696 - The Storage of Pears. — See No. 656 of this Review. .'

697 - Canadian Railways and Agricultural Development. — Mac intosh, g. e., in

The Agricultural Gazette of Canada, Vol. 6, No. 12, pp. 1032-1033. Ottawa, Dec; igig*

The chief problems now before Canadian producers of fruit and veget-
ables consist in

, firstly, the improvement ot the quality of their products,

secondly, the creation of a greater demand for them and, thirdly, the per-

fection of an economically good system of distribution. The first two points
can be realised by education work carried out on a wide basis, but the

main point is that of distiibution. A satisfactory system of distribution

can only be obtained by the closest co-operation between the producers
and the railway and express companies. ,

It is generally admitted that, in "Canada, where perishable food pro-
ducts have to be transported under severe climatic conditions, the question
of transport requires very special attention. Practically every branch of

agriculture, especially fruit, vegetables, poultry, dairy and live stock

interests are essentially dependent on transport facilities, and agriculture,

including live stock, furnishes about 24 % of the total railway freight

tonnage. In 1919, the Canadian railways carried over 15 000 car loads

of apples alone.

Interesting statistics have been published in the United States showing

(i) This new periodical is published by the agricultural organizations in the region of

Parma, organizations winch are amongst the most advanced in Italy, with the object of deal-

ing with all technical, economic and social questions affecting agricultirre and thus helping

towards improvement. (Ed.)

[695-691^]



TRANSPORT — TRADE 791

Iwhat the railways have done to help the agricultural districts that they have

jserved. Before the war, one company had been organising agricultural

|societies for 8 years in the districts through which it ran, and to such effect

that now there is hardly a village of 300 inhabitants in its area that has no
ictive agricultural society dealing with the development of all kinds of

[icrops. In 1915, that company carried 3500 cars of fruit and vegetables in

90 days, as compared with an insignificant number a few years previously,
ithe progress being due to the work of organisation. Another company
ithat had taken similar steps stated that the quantity of fruit and garden

Iproduce had increased by over 100 % in 5 years. Another company,

jthanks to this propaganda, now carries hundreds of cars of fruit and

I
vegetables where it previously carried hardly any. One company publishes
la monthly magazine and distributes it to its clients, whilst another has

jopened a locality especially suited to strawberry growing, and about 8 acres

jhas been planted to strawberries in the first year ; this undertaking deve-

lloped to such an extent that, in 1918, the railway company carried some
l6oo wagons in 1918. Eight companies have established experimental
land demonstration farms.

The Canadian railways have the future of agriculture in Canada very
I much at heart. They have made experiments, organised large numbers
of agricultural shows, and provided improved services when any reasonable

requests have been made. But in spite of the progress made, much united

[effort
is required to achieve still greater development.

The transport service of the Fruit Branch^ of the Canadian Ministry

I

of Agricultture has the intention of establishing very intimate relations

between all the interested parties (producers, carriers, consignees) and to

receive complaints from the consignors, and do all that it can to improve
the transport of fruit and vegetables as much as possible. It is obvious

that a railway company wishing to be of as much service as possible to the

producers of fruit and vegetables living near its line, must not limit itself

to the construction of tracks, and the provision of trains and transport
for goods, but it should take an effective interest, whether direct or in-

direct, in the work of the producers. The best way to do this is to deal

with a central representative of the producers, and, in fact, at the pro-

ilticers' request a special study has been made of local questions of

transport in all the provinces, in all the districts or at all the shipping

points.
The question of safe, rapid and effective transport is to-day of more

interest to the country than the question of the low cost of transport. This

perhaps applies more to fruit and vegetables than to manufactured goods.
The day is not remote when the railway time-table will be arranged for

the transport of crops rather than of passengers. Even now, there is a

low charge .for collecting, the privileges of mixing have been extended, joint

commodity rates have been established, good minimum rates are provided,

preference is given to producers in allotting wagons, and, in many other

matters, every help is given to the producer to enable him to dispose of his

products.
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The fact that, in Canada, the annual production of fruit and vegetables
is valued at $50000000, and requires 500 000 cars or their equivalent
for transport, and that the value of the fruit production will probably
be doubled in 10 years, indicates that the transport and distribution of this

immense crop of perishable goods constitute one of most serious problems
that Canadian producers have to face. It is estimated that Canadian

railway cars, at an average distance of carriage of 216 miles per car

will be used 4 times in an ordinary season to transport the fruit crop.
This illustrates the intimate relationship that exists between transport and

agrictilture, the fruit and vegetable industries particularly, and shows
that the interests of all the branches of agriculture and of the railways
are identical.
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DISEASES NOT DUB TO PARASITES
OR OF UNKNOWTSr ORIGIN

698 - The Mottling Disease of Sugar Cane at Porto Rico (i).
— Stevenson, j. a., in the

Journal of the DeparUnent of Agriculture of Porto Rico, Vol. Ill, No. 5, pp. 3-76, figs. 7.

plates 3. San Juan, P. R., 1919.

A serious epidemic disease of sugar cane has for some years been,

and is still, spreading in Porto Rico. Of the different names proposed
for the disease, the author prefers that of

"
motthng disease '.

The disease appeared at first in the north-western area of the island

(Arecibo-Aguadilla) and has since spread rapidly towards the east, so that

only a part of the eastern and south-eastern coastal regions still remain

free from attack ; the spread of the disease still continues. Elevated

ground, generally speaking, is usually affected most seriously.

In 1918, a loss of $2 500 000 was caused by the disease which has the

main effect of lowering the crop or the quantity of sugar in the cane juice

There are often difficulties in extracting the juice from infected canes.

Mottling disease has been observed on several varieties at San Do-

mingo, where, however, the infection was not epidemic in character. An
infected region at St. Croix (Eesser Antilles) has been reported. The
white variety (" Blanca ", or

"
Otaheite ") was the first to be seriously,

attacked at Porto Rico, but, later, the striped (" Rayada ") and other

native varieties were attacked. The numerous foreign varieties that

have been introduced into the island vary very greatly in their resistance

to the disease, as some are very subject to it, whilst others are apparently
resistant .

The disease is characterised at first by the motthng of the leaves ;

in the advanced stages the whole tuft of canes wilts and grey depressed
lesions appear on them. The appearance of the marbling varies greatly

according to variety attacked. The disease approximately follows a

course of 3 years, becoming more serious at each successive production
of shoots, and finally causing the death of the clumps of cane. So far,

the disease has not been observed on other plants.
Observations made in the plantations confirm the opinion that the

(i) Cf. R., May, i9i9> No. 655 and R., June, 1919, No. 785. (Ed.)
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nature of the soil, the number of years for which the soil has been culti-

vated, the method of preparing the soil, the drainage and other cultural

factors have no direct connection with the appearance of the disease.

Observations carried out in the field and in the greenhouse as well as ex-

perimental work show that fertilisers, liming, the treatment of the cuttings,
the burning of the cane residues, the dampness of the soil, etc., have no
direct influence.

The disease has not yet been transmitted artificially. Chemical exarn-

ination of the juice has not revealed the presence of an abnormal proportion
of glucose or of any constant difi'erence between the juice from normal
or diseased canes. The bacteria and fungi found on the leaves and stems
cannot be considered as causal agents of the disease. The cankers ob-

served on the cane are due to the general weakening of the plant and are

not produced ab origine by fungi, though these may attack the plant when
weakened by the disease.

The experimental planting of stems with partially mottled leaves

has only shown that the infection is prevSent throughout the diseased plant.
The disease is transmitted by diseased cuttings used in new plantations,
and probably also by other means that are not yet ascertained It does'

not persist in the soil and, consequently, infection does not take place

through the root system ; this suggests that insects may be concerned in

the propagation of the disease.

The disease is considered to be an infectious chlorosis due to a virus

or an ultra-microscopic organism. The theory of the degeneration of the

cane has now been completely abandoned.

Lyon considers that the yellow stripe disease of sugar cane in Java
and Hawai is the same as this one. In fact, there are many points of

similarity, but the author thinks that Lyon's opinion is not acceptable,
at any rate for the present. Sereh is a disease of sugar cane which has

occasionally assumed an infectious character in Java and, though similar

to mottling in certain respects, it is, however, quite distinct from it. It

is considered that the causes of the two diseases are of the same nature.

There are certain diseases or anomalies of the sugar cane which have
been or can be easily confused with mottling. Degeneration of the cane

is due to the uninterrupted cultivation of the same variety over too long
a period, to the lack or shortage of fertilisers, to unfavourable atmospheric
conditions, or to other factors of a non-parasitic nature. It is distinct

from the yellowing of the leaves and the withering of the clumps of cane.

There is also a disease of the roots caused by parasitic fungi which has

not been definitely differentiated. Chlorosis is a yellowing or whitening
of the leaves of whole tufts over limited areas due to the fact that the

excess of lime in the soil prevents the plant from assimilating sufficient'

iron. Yellow spotting is characterised by the presence of spots on the

leaves that resemble those of mottling, but are of a more intense yellow
colour ; it is due to the lack of cultivation or to drought.

lyong white stripes are liable to appear on the leaves of certain vari-

eties of sugar cane and, in greenhouses, mites may cause the appearance

[698]



DISEASES NOT DUE TO PARASITES OF. OF UNKNOWN ORIGIN 795

of stripes on the leaves that are almost indistinguishable from those of

mottling. The grey pustules that appear on the stems are probably

[due to sunstroke or to the presence of fungi.

A very serious epidemic disease of sugar cane appeared in Porto Rico

[in 1872-80 and was studied by a Commission, without, however, its cause

.being ascertained. In certain respects it resembled mottling, but could

jnot be said to be the same disease. It was controlled by natiual agencies

laud by the use of resistant varieties. A late stage of the disease was

found to be due to the attacks of insect larvae. Again, mottling has no

i

connection with the rind disease {Melanconium Sacchari) or with the gum-

ming disease {Bacterium vascularum).
The control of mottling is based on the use of healthy cuttings and

the ehmination of diseased canes either by ploughing in seriously diseased

crops or by removing diseased tufts. In addition, active co-operation of

aU the cane growers is necessary. The most resistant varieties must be

I
used and susceptible ones eliminated, whilst research should be continued

with the object of finding varieties with gieater resistance or, if possible,

complete immunity.

699 - The Behaviour of Frozen Vines, in Upper Italy.
— See No. 664 of this Review.

\ DISEASES DUE TO FUNGI, BACTERIA
AND OTHER I.OWER PI.ANTS

700
- fiac/V/asLa/Aj^r/C?) injurious to the Tomato in England. — paine, s. g. and

BowLEY, W. F., in The Journal of the Ministry of Agriculture, Vol. XXVI, No. lo, pp. 998-

1000. I,ondon, Jan., 1920;

The stripe disease of the tomato is common in English tomato beds

and sometimes causes considerable loss. During the first half of 1919,
about 25 % of the crop gathered in the greenhouses of the Experiment
Station at Cheshunt (Herts) was so seriously affected that it could only
be sold as refuse, and the whole crop was lost in greenhouses where the

disease was very severe. In 1921, .some plants affected, with stripe di-

sease were sent to Kew from two localities where the disease was rife.

Although the disease mainly appears in forcing houses, it has been observed

in a garden where the plant were grown in a part with a southern exposure
and protected by a high wall. A disease thought to be identical' with

stripe disease has been recorded from the United States and Canada and

had once been observed near Toronto on tomatoes grown in the open field,

I % of the plants being attacked.

The chief symptoms of the disease consist of brown stripes on the stem,

brown sunken spots on the friut, and wrinkled brown areas on the leaves.

The stripes on the stem may be scattered at intervals or may be so nume-
.rous as to cover the stem completely in severe cases. In some cases these

are replaced by small brown spots and in others there are long furrows

which sometimes extend from the base of a leaf to the nearest node

below.

DISEASES

DUE TO FUNGI

ETC.,
OF VARIOUS

CROPS
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The disease frequently appears in seed beds, rapidly destroying the

young plants and making a fresh sowing necessary.
The plants are usually attacked in their subterranean parts, the in-

fecting micro-organism penetrating the bark of the roots and stem through
wounds made by sucking insects. The aerial portions of the plants are

also subject to infection through wounds produced by sucking insects,
whilst an infected pruning knife may inoculate the plant with the parasite.
The causal agent of the disease is an organism closely related to, if not

identical with, the Bacillus Lathyri of Manns and Taubenhaus.
The Kondine Red and Comet varieties are much more susceptible to

the disease than the Ailsa Craig variety when grown in the same ground
and under the same conditions. Varieties which grow rapidly and have
soft tissues in their early stages are usually more subject to infection.

Excess of nitrogen and lack of potash in the fertiliser employed, tend,

to reduce the resistance of the plant to the parasite, but the effect of

excess of nitrogen can be largely compensated for by giving a larger quant-
ity of potash. r

Seeds from fruit gathered on infected areas should not be used for sow-

ing. A variety resistant to the disease is required. Wherever the disease

has appeared, the soil shotdd be sterilised by means of heat. In applying
fertilisers, an excess of nitrogen and a lack of potash should be avoided.

Special attention should be given to pruning wherever the disease

has occurred. Once an infected plant has been pruned, the knife should

be sterilised by rubbing it with rag soaked in 2 % lysol or any similar

disinfectant, particularly when passing on to prune a healthy plant. The

prunings from an infected plant should be carefully collected and burnt.

In cases where the infection has appeared on the upper part of a plant,!
the suppression of the infected stem and the development of a lateral

shoot often suffice to re-establish completely the health of the plant, which!

then produces a healthy product.
j

When young plants are seriously affected, the further extension ofi

the disease may be stopped by modifying the conditions of heating and!

humidity in such a way as to favour more vigorous growth. |

701 -
PAy^o/j/r^/rorasp., injurious to Papaver nudicaule in Victoria, Austra-

lia. — Brittlebank C. C, in The Journal of the Department of Agriculture, Victoria^

Australia, Vol. XVII, Part. II, p. 700. Melbourne, 1919. !

During recent years, Papaver nudicaule L. has been subject to a disease!

which, in certain cases, killed 80 or 90 % of the specimens of this plant;

in a garden. Usually, the period of attack or, rather, the moment whenj
the disease first becomes perceptible, is just when or just before the buds

form ; but the plants are subject to attack at all stages of growth.
Diseased specimens at first appear slightly wilted and then the

basalj

portion of the leaves and the floral peduncles become brown and rot I

When the attack is slight, only a few leaves are attacked, and as these;

die they give the plant an untidy appearance. Many of the plants that

are slightly attacked bear leaves slightly smaller than normal ones, s<

I700-T013
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that the plant becomes close and bushy. Such plants rarely flower and

the dense foliage retains the damp and this in turn favours the develop-
ment of the disease.

The cause of the disease was unknown till, in the beginning of 1919,

a species of Phytophthora was isolated from diseased plants.

The disease can be completely eliminated by spraying with copper-
soda wash.

INJURIOUS INSECTS AND OTHER LOA^'ER ANIMALS.

702
- On the Presence in France of the Injurious Ant Iridomyrmex humilis ( i),

— general

Marchal, p. andPouTiERS.N., ViDAL, Haller, Bouviers, in Comptes rendus des siances

de VAcadamie d'Agriculture de France, Vol. VI, No. 12. (March 24, 1920), pp. 315-323,

fig.^Paris, 1920.

MM. P. MARdHAE and R. PouTiERS draw attention to the presence,

m the south of France, of the ant Iridomyrmex humilis Mayr., known as

the Argentine ant, which has become famous in various parts of the world

for the damage it does to human habitations, rabbit-hutches, hen-houses,

hives and, directly or indirectly, to crops as well.

The first record of the insect in France came from Tamaris, near

Toulon, where it had probably been brought on plants from South Amer-

ica and its colonies now extend over an area of at least 10 hectares. In

the Cannes district a still larger centre has been discovered, extending

over some 150 hectares from Croix-des-Gardes to Bocca, and apparently
introduced in a similar way to the preceding one. There is no doubt that

these centres will extend from year to year through the transport of plants

from an infected to a healthy region, and it is probable that, between

Toulon and Cannes as well as other points on the coast, the Argentine.
ant has already established numerous colonies. Preparatory to a more

complete study of the insect, the authors give a summary description of

the insect, its habits, and the chief methods of control used in other coun-

tries, especially the United States, to prevent its spread.
MM. ViDAE, HaeEER, and BouviER contribute the following supple

-

raentary observations :
—

M. ViDAE states that a very simple method is used in the Hyeres re-

gion for getting rid of ants, which consists in soaking a straw in water,

than rubbing it in crystallised mercuric chloride and inserting into the

ant heap. In a few moments, the ants come out and, under the influence

of the poison, fight and eat each other. This remedy would be probably

quite as effective against the Argentine ant.

M. Marchae says that in the United States, particularly in New Or-

leans, strips soaked in mercuric chloride are sold for use against the insect.

M. HaeeER quotes BerthEeot who states, in one of his works, that,

wishing to prevent ants from entering into a laboratory, he surrounded

it with a small trtnch filled wih tar and this the ants never crossed.

(i) See R., June, 191 1, No. 1968 and R., Sept., 1913, No. 11 14. {Ed.)
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MEANS
OF PREVENTION
AND CONTROL

According to M. BouviER, the most important thing is to destroy
the ant heap containing the queens, the best way to do this being the me-
thod cited by M. Marchal, which consists in making the workers carry
into the ant heap some quick-acting, toxic substance.

703 - The Influence of Rain on the Diffusion of Tomaspis saccharina a WeevU
attacking Sugar Cane in Trinidad (i).

— Williams, C.B., in the Bulletin of the Depart

ment of Agriculture, Trinidad and Tobago, Vol. XVIII, Part. 3, pp. 153-167, figs. II

Port-of-Spain, 1919.

The author has shown that the alternation of wet and dry periods

during the growth of the sugar cane constitutes an important factor in

the determination of the preponderance of the disease known as frog

hopper bhght and due to the cercopid Tomaspis saccharina Dist. A lonj

dry period followed by abnormally abundant rain in June or July is ofter

correlated with a wide diffusion of the blight.

However, the most important climatic condition appears to be th
nature of the

"
Indian summer ", or dry season of varying length whicl

comes on almost every year in August, September, and October. A
intense Indian summer constitutes a general condition either of the loca

lities attacked by blight or of years of wide diffusion of the disease in an;

one locality.

The intensity of the blight can be attenuated, independently of it

prime cause, by putting the field of sugar canes in such conditions that th

effects of excessive damp or drought will be felt less. Much can be don

towards this end by improving the drainage. i

i

704 - Observations on the Food of the Common Nightjar (Caprimulgus eurc,

paeus) in England. — Collinge, W. E., in The journal of the Ministry of AgricuUu,

Vol. XXVI, No. 10, pp. 992-995, fig. I. lyOndon, 1920.

The nightjar [Caprimulgus europeaus It.) usually arrives m Englan;
from its African winter quarters about the first or second week in Ma
and generally returns about the middle of September.

Like other nocturnal or twilight animals, this bird is feared and h;,

given rise to many superstitions. During the last twenty years its nur!

bers have decreased to such an extent that it no longer returns to localiti

where it was once common. Nevertheless, there aie few birds so usef;

as this to agriculture and fruit growing for the control of injurious insect

Although most ornithologists are agreed as to the nature of the ioC.

of the nightjar, no exact data on the subject are available. To fiU tli.

gap, the author has examined the stomach contents of nightjars froj.

seven widely separated localities. On an average, he obtained for l:i

investigations two nightjars each month from May to September. T|:

whole food foimd in the stomachs of the 62 birds examined consisted ^

animal matter which was entirely composed of insects. The foliowijf

species of insect were fomid :
—

Hepialus humuli, H. lupulinus, Chein^

tohia hrumata, Mamesira hrassicae, Agrotis segetum, A. exclamahon]]^

(i) See R., April, 1917, No. 395 ; R., Aug., igiS, No. 939 ; R., May, 1919. No. 671.
(i|j
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nphaena pronnba, MelolotUha viilgayis,^ Phyllopertha hoiiicola, Rhizotrogu^

olstitialis, Geotrupes sp., Tipiila oleracea, and remains of oth-r kpidoptera,

oleoptera and diptera.
Of the total food consumed between May and September, 88 % was

omposed of insects injurious to agriculture and 12 % of insects of a neu-

ral character. The injurious insects all belonged to widely distributed

omnion species and included the greatest pests with which the farmer

,nd fruit grower have to contend.

It is very difficult to calculate the actual number of insects destroyed

)y the nightjar when flying, chiefly between sunset and stmrise, but it

dll suffice to say that the stomach of a bird killed on an early morning

ti July contained the remains of 15 specimens of Rhizoti'ogus solstitialis.

57 specimens of Hepialus lupidinus, 40 specimens of Agiotis segeium, and

5 adults of Tryphaena pronuha ; another nightjar, killed in August at about

[0 p. m., had the remains of 163 si^ecimens and fragments of numerous

epidoptera and coleoptera in its stomach.

On accoimt of its great utihty, the nightjar and its eggs -^b' uld be

fosely protected, by legislative measures if necessary, for the whole period

luring which it lives in England.

?o5
~ On the Action of Chloropicrin on the Parasites of Wheat and on Rats (i).

—
Prum, A., ill the Comptes rendus des Seances de VAcademie des Sciences, First Half-year,

1920, Vol. CEXX, No. 14 (April 6, 1920), pp. 854-856. Paris, 1920.

The author states that recent experiments by M. G. Bertrand and

s collaborators (1919-20) on the toxic action of chloropicrin on various

.nimals clearly confirm the experimental results obtained by liimself

[ind M. Iv. BERNARDIni and pubHshed in 1917 and 1918.

Regarding the action of chloropicrin on the parasites of wheat (Ca-

andra granaria, Tenebrioides maurifaniens, Laemophlaeus ferrugineus,

Sitotroga cerealella, Tinea granella, Plodia americaiia), it should be observed

hat the numerous experiments by MM. PiuTTi and Bernardini, which

were always conducted with wheat that was very damaged, were carried

out at first on a small scale under bell-jars, and then on a large scale on

tons of wheat stored in a corn miU. All these experiments clearly showed

that if chloropicrin acts on wheat for about a week at a strength of 20 cc.

per cubic metre of space (whether occupied by wheat or not) at a tempe-
rature of about 15-200C., excellent results are obtained as far as the death

of the parasites is concerned. Under these conditions, the parasiticidal

action of chloropicrin is greater than that of carbon bisulphide, wliich,

if the same results are to be obtained, must be used in far greater quanti-
ies and has, moreover, well known disadvantages (inflammability). Othtr

rlungs being equal, it has been shown that a higher temperature greatl}

assists the parasiticidal action of chloropicrin, as this becomes more vo-

latile.

(i) See R., July-Sept, 1919, Nos. 1049-1050 ; R., Jau., 1920, Nos. 6 and 148 ; R-, l^eb,,

1920, No. 274; R., March, 1920, Nos. 374 and 378 : R., May , 1920, No. 595- (Ed.)
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I^'lottr and bread made from wheat treated with chloropicrin was

quite harmless and had lost none of its food value. It is remarkable,

however, that wheat treated with chloropicrin loses about 30 % of itSh:

germinating capacit}^ In M. Bertrand's experiments, the amoimt of

liquid used per cubic metre was about 10 times that employed by M.

PiUTTi and Bernardini ; in this case, it can be foreseen (apart from the^

disadvantages of such high concentrations from the practical point

view) that the germinating capacity of the grain would rmdergo too vio-

lent a destructive action.

Experiments carried out by' MM. PiuTTi and Bernardini in 1917,
with the object of testing the use of chloropicrin for freeing ships from

rats, were at first made in the laboratory in suitable chambers and after-

wards in ships' holds of a capacity of 800 and 1075 cu. m., respectivelly.

When the chloropicrin, placed in a tin on deck was allowed to fall drop by

drop into canvas tube containing cotton-wool, all the rats that had been

placed at varying heights in the hold were dead in two and a half hours.

These results were obtained by using only 1.5 kg. of chloropicrin, i.e.,

900 cc. of liquid. Experiments by M. Bertrand, with much higher con-

centrations than those employed b}^ MM. PiUTTi and BERNardini, con-

firm the results of these authors and also show that the rat fleas were

killed as well as the rats, a resnlt which is of vital importance as regards

the transmission of disease.

INSECTS KTC.

INJURIOUS
TO VARIOUS

CROPS

706 -Corcyra cephalonica, a Microlepidopteron Injurious to Cacao Beans and

other Stored Vegetable Products in the United States. Chittkndkx, v. ir., in the U.S.

Dept. of As^riculture, Bulletin 783, pp. i -15, figs, c, plates 5. Washingtou, D. C, 191.9-

AniongSt the injects injurious to stored vegetable products that have

bet n observed recently in the Ui-ited States, the tiny larva of 'the

microlepidopteron Corcyra cephalonica Saint, (fam. Pyralidae) has attracted

attention on account of the damage it does. The insect has not pre\-iously

been recorded as of any great importaiice and has not even a common
or English name

; but, as it has been recorded as particularly injurious,

to stored rice, it can be called the
"
xice moth ".

The damage caused by the insect in a chocolate works in western

Pennsylvania Was only known in October, 1911 and, a year after, similar

damage was caused in another works in the same State, but the species

was not definitely established until 1916.
The first correspondent of the U. S. Bureau of Entomology to record

the insect, wrote that imported beans of Thcobronia Cacao were subject

to attack by the larva of the insect. The moth apparently lays its eggs

on the brans, which are often stored for several months in the country'

of origin. During this period of storage, several generations of larvae hatch

out and destroy or render unsaleable large quantitie of cacao beans.

Before this, the Bureau of Entomology had received the adult , chry-

salids and larvae of C. cephalonica from Porto Rico and Cahfornia, where

it was attacking stored rice.

The origin of the insect is unknown ;
it has been introduced into nu-

[705-706]
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lei'ous places on other coutiiieuts, but it caiuiut be said to be truly cos-

lopolitan. It is comniou in Kugland, where it has been introduced on

ice, mainly from India, and also on dried fruit.

The habit of feeding of cacao beans has been acquired and the insect

bvioit'sly tends to be omnivorous, as it lives in rice, dried fruits, various

acao products (shells, cocoa powder, chocolate containing sugar or

ot), and sesame seeds and cake. However, it shows no preference for

ny one of these food substances.

The entire life cycle on the insect is not known, but apparently it

»reeds throughout the 5^ear. In the United vStates the attacks of the pest
[iniinish from time to time, although they assume fresh vigour on the ar-

ival of new cargos of cacao beans from Central or South America.

The insect covers the surface of the substances on which it feeds

ice, cacao, etc.), with silky threads and, in tliis respect, it resembles

phestia canteUa Walk, and felated species as well as Plodia interpnnctella

tibn.

Stores into which the insect has j>enetrated should be carefully and

hroughly cleaned. All the corners and nicks where the moth could hide
'

'liould be vigourously swept and the dust, etc., should be burnt. The
vails and floors should be washed with a .solution of creosote or of kitchen

alt. The same attention should be devoted to the machinery, etc. Sacks

vhich contain or have contained food, products infested by the insect

IS well as the niachiner}^ etc., shoiild be disinfected, either by heat or by

umigating with hydrocyanic acid or carbon bisulphide.

07 - Lep^opsAope/, a Beetle injurious to the Apple Tree in New SouthWales, Aus-

tralia. — Froggatt, \V. \V., in The As^ricuUural Gazette of New.South Wales, Vol. XXXI,
Part. I, pp. 56-60, fig. I, plate i. Sydney, 1920.

In an orchard in the Epping district of New South Wales, a large

lumber of apple trees which had been uprooted on account of their unheal-

hy condition were found to be seriously damaged by the larvae of Lep-

ops liopei. The larvae feed on the larger roots, gnawing the bark and the

surface of the wood ;
attacked roots die. The sole record of L. hope!

IS a root parasite in New South Wales dates back several years and relates

to an orchard at Mount Pleasant, West Maitland, where, however, the in-

;ect has not been seen for several years since then.

The adult insect as well as other weevils have been foimd on several

)Ccasions causing considerable damage to the opening buds of the vine and

ither fruit trees. In 1918, the author recorded damage caused by adults

>i L. hopei to a vineyard near Glenfield, where thousands of the beetle

tould be taken by hand and destroyed when they were feeding at night

Ml vine buds just about to open.
The eggs are laid on one part of the leaf blade and covered with the

other part, which is fastened down with a sticky secretion. The larvae

ilescend the trunk and enter the soil, where they begin to attack the roots.

The adults emerge from the soil from the beginning of September to the

^nd of November. If they can be prevented from reaching the. leaves or
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taken when they are ascending the trunk, the roots can be saved from the

attack of further larvae. A simple method for doing this consists in fixing

round the trunk, about 30 cm. above the soil, an inverted funnel made of

metal or coarse oiled paper, and collecting and destroying each week,

dirring the period when the perfect insects appear, all those hidden under

the obistacle fonned by the funnel. To catch the larvae that descend the

tree, a band of paper covered with some sticky material should be fastened
,|

around the trunk.

Lead arsenate sprays applied to the topmost foliage will kill any adult

beetles that have reached that part of the tret.

708
- A Dipteron Injurious to the Almond Tree in Apulia, Italy.

— Vivarklli, J,.,m^

La Propu'^anda Agricola, Series II, Year XII, No. 3, pp. 2027. Ban, Feb. 13, igaoi

In February, 1920, a heavy fall of floral buds and flowers of the ak
mond tree was observed, especially in the comnmne of Andria (province
of Bari) ;

there was no reason for attributing this fall to unfavourable

weather.

The author examined numerous flowers that Avere opened or about

to open, collected from various localities, and found that, in every case,

tiny larvae of a dipteron belonging to the family Cecidomyidae were pre^-.

sent round the base of the ovary.
As far as the author knows, a cecidomyid that is a specific parasite

of the almond tree has not yet been studied or described, and even the

oldest farmers in the district do not remember such an abundant fall of

flowers caused by larvae similar to those recentty observed. The author

considers that it is a question of a chance parasite which has chosen the al-

mond flowers as its host. As a rule, cecidomyid flies begin their cj^cle of

active life in March, beginning it in southern Italy during the first few

days of the month if the weather is favourable. In 1920, the season was

in no way winter^ up to the end of January and, according to the author,

the warm days and a little occasional rain hastened the hatching out of

one or more species of cecidomyid that are parasites of other plants which

normally flower after the almond tree (pear, apple, cherry, plum, and t k

apricot) ;
as the fertilised females only found the almond in flower, they I

t

oviposited on it."

At the present stage all that can be recommended in the way of contn

is to gather the flowers as they fall and burn them, thus giving the larv

no time to enter the soil and pupate.

IGU
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09 -
Agriculture and the Measures Relating to it in the Report of the President

of the Brazilian Republic.
— Pessoa (President of the Republic), Kcnsagem apre-

sentada ao Congresso Nacional na Abcrtura da Terceira Sessao da Decima lyCgislatura-

Agricultiira. RepiMica dos Estados Unidos do Brazil, pp. 129-17:;. Rio de Janeiro, 1920.

In the Report which the President of the Brazilian Republic presents
very year to the National Congress of Brazil, Dr. E. Pessoa describes the

ondition of agriculture in Brazil and various measures for its dex'elopment.
.'n the first place the re-organisation of the agricultural services is urgently

equired, especially with regard to the protection of crops against disease,
md the improvement of the cultivated species with a view to obtaining
)etter varieties.

The centre of all measures of plant hygiene will be the Biological
institute for the protection of agriculture, established for the study of

liseases and infection of the cultivated and forest plants of Brazil and the

neans for combating them. Its establishment is an indispensable preli-

ninary to all precautionary measures against plant diseases, which assum-

ng special characteristics due to the climate and soil, require measures
ivhich can be adapted to different local cases.

The study of plant biology, which is allocated to the Botanical gardens
Df Rio de Janeiro should act as a control and guide in the organisation of

ill matters dealing with the economic cultivation of plants. An early

eform will enable the Botanical Gardens, without injury to their tradi-

ionally scientific character, to act more directly and effectively in favour
3f national economies. The results of the botanical research carried on

[709]
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there will be utilised by the Agricultural Institutes, which in their turn will

make experiments in order to obtain the best kinds of cultivated plants.
These Institutes will serve as experimental stations and their duty-

will be to deal with each of the more important crops grown in the districts

where they are established. As soon as the type of plant to be adopted
is decided, they will have to face the problem of reproducing on a large

scale the seeds and plants necessary for distributing it over the country.
With this object the trial plots already in existence will be converted into

nurseries, but the Institutes will not abandon their original objective,

i. e. the demonstration of the best methods -of cultivation. In order to

guarantee the superior quality of the seeds a technical seed testing station

will be set up which will control the former trial plots or others which will

be established at government Institutes.

With the assistance of subsequent reform the Department of Prac-

tical Agriculture (inspection and agricultmal development) will institute

in every state in Brazil, and in the Federal territory of Acre, 21 agricultural

inspectorates entrusted with the application of prophylactic measures of

plant hygiene for the control of plant diseases, as well as with the distri-

bution of seeds and plants selected in consequence of the improvement of

the local varieties.

The seed Department will also attend to the distribution of agiicul-

tural machinery and fertiHsers as well as insecticides and fmigicides re-

commended by the Biological Institute and depots will be established

in land which will facilitate purchase by the farmers.

There will also be distributed dming the present year 446.5 metric tons

of various disinfected seeds whese germinating capacity has already bten

tested. This quantity is sufficient to sow 38 114.5 acres. There will also

be distributed 33 288 fruit trees, grafted for the most part, for the planting
of 131 acres. From 1910 to December 31, 1919, the Department distributed

2000 metric tons of seeds, or sufficient for seeding 131 739 acres and more

than 200,000 fruit trees for 822 acres. Of the seeds distributed, 548 m. tons

represented grain fodder crops, for the sowing of 10235927 acres,

The distributing Department furnished moreover 7.5 m. tons of fertiHsers

and 16 m. tons of insecticides (for ants) as well as Paris green.
The great assistance which chemisti y renders to agricultural operations

has encouraged close co-operation between the different departmentjj
and the already existing Institute of Chemistry. The geological minera'i

logical departments, also will co-operate with the departments of ini

spection and agricultural development. Owing to the special needs of the

present moment, measures will be taken to encourage the cultivation

cotton. The application of these measures will be entrusted to an auto

nomous Board of Superintendence (Cotton -Service). Similaily, as th(

need is felt and financial conditions permit, special Boards of Superinteu:
dence will be established for the protection and development of the select

ed crops. Autonomous experiment Stations for sugar-cane, cacao, tobacco

flax, barley, and wheat, already in existence or under contemplation!
will form the nucleus of the future services. The encouragement of thfj

[109]
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[evelopment and improvement of cotton growing is particularly important,

specially in the North-Eastem States which are regarded as the chiet

oducing centres in Brazil and which offer specially favourable conditions

[fsoil and climate. The sugar industry also requires the introduction of

odern methods, and should be re-organised as has been done in Cuba,

wai, and the Philippines.
It is also necessary to develop the production of industrial alcohol

d of tobacco for the growth of which, Brazil offers most favourable con-

tions.

The persistant decrease in the production of rubber shows the need

i employing suitable methods of cultivation. The mainteirupted in-

case in the production of live stock necessitates the re-organisation of the

otechnical Departments both as regards the supply of breeding stock

d prophylactic meastures. The importance of breeding in Brazil is

•evealed by the fact that whereas Brazilian exports increased by 40 %
.uring the last 6 years the export of animal products shows an increase

f 200 %.
But the breeders need to learn the importance of improving stock and

n this they will be assisted by the Zootechnical Services ot the Ministry

of Agriculture.
Preventative measures against epizootic diseases will also be developed,

but government action must be supported by sanitary regulations. Prizes

and grants will be given by the Federal government for the production
of thoroughbred horses. The Third National Cattle Show, which will

be held from July 4 to 11, 1920, will help to stimtdate the development of

the animal wealth of Brazil. The Higher Agricultural and Veterinary

School will be re-organised, and the courses will be improved as regards

both the theoretical part and the practical and experimental side. More

over, new chairs of agricultural zoology, applied biology, bee keeping

and sericulture will be created. The teaching of agriculture will be sub-

divided into general agriculture, agrology, soil microbiology and specialised

agriculture, forestry, the cultivation of fodder and food crops. In like

manner, there will be subdivisions of general zootechnology, special zootech-

nology, feeding, inspection of foods, and cold storage industry; courses in

industrial chemistry will be added and the practical side of the agricultural

courses and related industries will be extended.

The sending abroard of students anxious to perfect their scientific

knowledge has been attended with most satisfactory results. In the year

1919-1920, 19 students were sent to the United States, England, France

and Switzerland.

One of the effects of the war has been to increase the export of cereals

and pulse crops. The export of haricot beans and maize which has assumed

special importance, has necessitated the study of measures for preserving

these products. The Superintendence Board created for this purpose last

year had to sterilise 13 858 bags of haricot beans and 6 361 bags of maize.

As it was advisable to amalgamate and simplify the services deahng

with national production, comprised in two different departments, viz.,

[109]
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the Departmsnt of Practical Agriculture and, the Executive Delegation
of National Production instituted in December 1917, the latter was abol-

ished. It had distributed in the two preceding years. 2 508416 metric tons

of seeds of wheat, barley, rye, oats, haricot beans, manioc, cotton, rice,

various kinds of fodder, maize, flax, castor oil, ground nuts, peas, hemp,
lentils, garden plants, tobacco, onions, and eucalyptus.

It also supplied 268000 kg. of insecticides and fertilisers and circulated

270467 pamphlets dealing with agricultural propaganda. The Board of

Superintendence of cereals is authorised to sell agricultural machines at

cost price, and the Department of Practical Agriculture will midertake

the distribution of seeds, insecticides and fertilisers as well as agricultural

propaganda.
The regulations dealing with the trade in fertilisers have also been

elaborated and will shortly be ready, whilst measures for the control of

insecticides and fungicides are in preparation. The chief difficulty lies

in the lack of analytical laboratories, but this has in part been overcome.

The precarious economic and financial condition in which the Brazilian

Government has been for several years has led it to consider a system of

agricultural credit and co-operation by means of local syndicates for the

protection of agricultiural interests, and co-operative societies dealing with

credit, consumption, production, purchase and sale of crops, and agricul-

tural implements and machinery. The Agricultural Schools for the educa-

tion of foimdlings have been re-organised ;
6 are self supporting, and 3

receive grants.

Forestry regulations (i) will be drawn up for the purpose of protect-

ing the Brazilian forests. The Forecasting Service so important for Brazil-

ian Agriculture, is at the Meteorological and Astronomical head office.

The meteorological section has 235 stations at its disposal and requires
at least 400, or one to every 20 000 km.

Finally, the National Museum has displayed the greatest activity

through its various sections and laboratories.

710 -Economic Wealth of Alsace-Lorraine. — Comptes remlus dc rAcademic d'AgHcul-

hire de France, vol. VI, N. 14, pp. 354-360. Paris, April 14, 1920.

M. Mii^LiNE presented to the academy M. Edmond The;ry's book,

\ Richesses economiques de I'Alsace-Lorraine, the chief object of which is to

.give a complete inventory of the resources of these departments. M. Th^rV
lays special stress on the wealth of the soil and subsoil of Alsace -lyorraine

and sets forth the immense progress attained in agricultural production

by the use of highly perfected methods of cultivation. He shews how,'

from 1903-1912, the average yield had risen, for wheat, from 14.75 cwtj
to 16.6 cwt. per acre, for barley from 18 to 26.6 cwt., for oats 14.75 to 17.5

cwt, potatoes 110.7 to 127.2 cwt, alfalfa 56.4 to 68.6 cwt.

To these general crops must be added special ones foremost among
which comes that of the vine, which has placed Alsatian wines in the firs1

rank
; they have a flavour and bouquet equal to that of the best Rhenisl

(i) See No. 773 of this Review. {Ed.)
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ines. The Alsatian vineyards, in spite of the ravages of phylloxera, cover

a area of about 64220 acres, and produce some 180 coo hectolitres of wine.

To the cultivation of the vine must be added that of the hop, wliich

[overs some 9 880 acres, representing nearly 8 % of the world's production,

[he
Alsatian hops are of first class quality. The cultivation of tobacco

bcupies about 9 000 planters and produces 92 080 cwts.

Breeding has made considerable progress in Alsace lyorraine ; from

83 to 1912 it has steadily increased. During this period the number
t cattle rose from 429 000 to 523 000 head, the number of pigs from

I22 000 to 431 000, but that of horses alone remained stationary and sheep
ad decreased. It is estimated that during this interval the value of the

Isatian herds had increased from 200 million to nearly 320 million marks,
ut this capital had been seriously encroached upon by the war.

The value of the forests had risen still higher. Inspector-General
AFOSSE estimates the value of the demesnial forests of Alsace -I^orraine

b not less than 406 million marks, with an average value of 2 542 marks
er hectare, but these are the prices of 1917 and the present value of the

rests would be more than 800 million francs.

The subsoil of Alsace lyorraine is perhaps, considering its small area,

he richest in the world for the importance and value of its deposits. The

rincipal mineral is iron ore in the celebrated basin of Ivongwy-Briey, which

nables France to add to the 18 million tons of iron ore from the basins of

Jriey and l/ongwy which she already possessed and 20 million metric tons

:om I/orraine and thus to become with the United States the richest

ountry in the world as regards iron ore . The deposits of potash in Alsace

re estimated to contain 250 million metric tons.

II -
Agricultural Monograph of the Region of Urundi, a Former Province of Ger-

man East Africa. — De Grkef, G. (Veterinary Surgeon in the Belgian Congo), in

Bulletin agricole du Congo Beige, Vol. X, Nos. 1-4, pp. 3-69, 20 phot., i map. Brus-

sels, March-Dec, 191 9.

Urundi is a province of the former German East Africa, occupied by
elgiuni. It is bordered on the north by the Ruanda, on the east by the

Jssuwi, on the South by the territory of Udjidji, and on the west by the

istrict of the Kivu. At its greatest breadth it is bounded by natural

rentiers formed by the rivers Rusizi, Akanyaru, Nyavarongo, Malagatasi,

nd lyake Tanganyika. It is a country which, although situated in the

ropical zone, is temperate on account of its high altitude, which varies

rem 820 metres (altitude of lyake Taganiyka) to 2500 metres (Mount

^usumbwa).
In Chapter I the author deals with general headings :

—
Agrology,

lydrography, orography, vegetation, composition of the soil, and climate.

In Chapter II, he studies native agriculture :
—

A) cultivated food

jlants
; B) plants for various uses, European vegetables, fruits, bee keeping.

Chapter III deals with methods of cultivation : Chapter IV with the

;hoice of ground, crops, etc.
; . Chapter V with population, custums occupa-

:tons
; Chapter VI with local breeding, and Chapter VII with the hygiene

conditions of the live stock.
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RURAL 712
- The Nitrogen Balance and Lack of Vitamines. — desgrez, a. and Bierry, h., in

HYGiEN!': Comptes rendus de I'Academie des Sciences, Vol. 170, No. 20, pp. 1209-1211. Paris,

May 17, 1920.

In order to determine the balance ration in adults it is usual, at

any rate as regards nitrogen, only to take as criterion the maintenance of

weight and chemical composition. Although quite legitimate, this method
is not of absolute value, for though the nitrogen equilibrium expresses a

fundamental condition this is but one condition only of the total equi-

librium.

From this point of view there is reason for investigating the question
as to whether the nitrogen equilibrium is not liable to be influenced by the

nature of the food, and also if, in a crude ration of sufficient calorific value

containing the indispensable materials, it is not necessary for the consti-

tuent elements to be present in certain proportions var3nng according to

their structure and chemical functions, in order that the animal may obtain

an adequate supply of the required constituents. This implies the inves-„

tigation of the extent to which isodynamic food principles may be isotro-.^

phic. This equilibrium can be obtained, for a time at least, in an animal

living on food which is rich or deficient in vitamines, and the authors
exa-|j

mine the latter case.

In their experiments, adult male rats were put on a diet composed
of salts, water, egg albumen, pure sugars (saccharose, lactose, and fructose),

and prepared fats free from nitrogen. Account was taken of the quantity
of sugar supplied by the albumen itself.

The salts remaining fixed in amount, the proportion of the 3 elements

albumens, sugars, and fats, was varied, in a ration of about the same energy
value so as to maintain the weight at the same level, and to ensure the"

nitrogen equilibrium. Firstly, if the rat is suddenly changed from or-

dinary diet to a synthetic one containing a large proportion of albumen

and fat as compared with sugar, the animal rapidly loses weight and ni-

trogen.
If the quantity of albumen and fat is then reduced and the proportion

of sugar increased, the nitrogen equilibrium is soon recovered. The

functional chemical action of sugar is rapidly manifested, especially in the

case of levulose.

By allowing the rats to adapt themselves by degrees to the synthetic

food containing the elements in suitable proportions, it is possible, avoiding

constipation however, to keep the animals in nitrogen equilibrium for 25

or even 35 days before the results of lack of vitamiue become marked.

Conclusion. — Rats can be maintained for a certain time in ni-

trogen equilibrium on a diet deficient in vitamines, with variable proportions
of albumen, fat and sugar in a given ration of sufficient heat generating
value.

The minimum of each of the 3 elements is dependent on the chemical

nature and ratio of the other 2 elements.

The minimum of nitrogen is reached when a certain proportion of

sugar is present in the ration. ^
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13
- Agricultural Education in Belgium.— i. MmisTfeRE de l'agriculture, Situation de agriculturai,

rEnseignement aqricole, Rapport iriennal, avec annexes, presente aux Chambres legislatives,
education

par I\I. le Ministre de VAgriculture, years 1912, 1913, 1914, 1915, 1916, 1917, xxvi

pp. 411:. Brussels, 1919.
— II. Royaume de Belgique, Ministere de l'Agricul-

TCTRE, Inslitut Normal Superieur d'Economie menagere ai.ricole. Brussels, 1920.

In Belgium the organisation of agricultural education is not solely

n the hands of the ]\Cnistry of Agriculture. The l,aw of April 4, 1890,
vhich supplemented that of July 18, i860, permitted the promoters of

:his branch of education to spread over the country a wide netwerk of

liJasses and schools of all kinds, which are still working. This Law niod-

fied the functions of the Institut de Gembloux, amalgamated the agricul-

ural sections with the Horticultural Schools of Vilvorde and Ghent,
reated a State School of Practical Agriculture (now established at Huy),
nd allotted grants to agricultural schools and courses attended by at

least 15 pupils, taking the official syllabus and satisfying the State Inspec-

jtors. When the Bill was passed, the Directorate of Agricultural Education

ndeavoured, b}'' its administrative regulations, by its permanent staff

iof inspectors, and by the allocation of grants, to organise various institu-

tions on the right lines. The results were such that after 12 years' expe-
rience it was possible to draw up a general Code of official regulations deal-

ing with agricultural education.

This code, which is contained in 22 pamphlets, each applying to a

type of agricultural school or course, now serves aj a valuable guide to .

those who are interested in the diffusion of agricultural knowledge. The

regulations thus drawn up are observed by all the institutions which are

tinder State Inspection, which are as follows :

A) SCH001.S FOR BOYS.

[a) Higher Grade (Degre Superieur) : Institut agricole de TEtat

Iat Gembloux.

(&) Higher Intermediate Grade (Degre Moyen Superieur) :

I Agricultural Sections.

(c) Higher Primary Grade (Degre Primaire Superieur) :" attached

I
to these Grades are :

(i) Primary professional sections.

(2) Travelling, professional agricultural sections, organised and directed

by the State agronomists.

(3) ScJwols, sections and courses of agricultural mechanics, whose number
increases yearly, and which may be considered as professional
sections with a specialised syllabus.

(4) The Agricultural courses organised in the State
"
athenees

"
and In-

termediate Schools and in free
"
Colleges

"
and intermediate schools

might, as regards their scientific standard, be considered as belonging
to Eower Intermediate education. But the short amount of time al-

lotted to this subject would rather class these courses, which do not

aim directly at the professional training of farmers, with primary

agricultural education.

[in]
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{d) Lower Primary Grade or Instruction for aduets : A large
number of lectures on various subjects given to adult farmers and to

soldiers during the winter.

B) SCHOOLS FOR GIRLS.

{a) Higher Grade : Agricultural Training Colleges at Heverle

and at Wavre Notre Dame ; Higher Training Institute of Domestic and

Agricultural Science at I^aeken (Brussels).

{h) Intermediate Grade : Permanent Schools and Sections of

Domestic and Agricultural Science.

(c) Lower Grade : (i) Travelling schools of Domestic and Agri-
cultural Science.

(2) Primary professional Sections for girls.

(3) Lectures for farmers' wives.

The organisation of these different kinds of institutions is as follows :

*

A) AGRICULTURAL EDUCATION FOR BOYS.

(a) Higher agricultural education. — The Instttid agricole de

I'Etat a Gembloiix, as well as the Institut agronomique de I'Universite

de Louvain, trains the heads of large agricultural enterprises, the directors

of agricidtural industries, landowners, professors of agriculture, State

agronomists, the higher officials in the Department of Woods and Forests, etc.

The regular students, Belgians or foreigners have to furnish a certificat

d'etudes moyennes completes (secondary school certificate) and pass an exam-

ination in mathematics. The only pupils exempted from these formalities

are those who have entered the Military School, or a technical school of a

university leading to an engineering degree.
The period of study last for 3 years, and the syllabus includes the fol-

lowing courses :
— Cultivation, rural engineering, general chehiistry,

mineralogy, analj^tical chemistr}^, zootechnology, botan}^ zoology, book

keeping, rural economy, social economy or legislation, technology, draw-

ing and physics. The teaching comprises lessons, repetition, experiments
an excursions. A model farm is attached to the Institute which serves

.

both for practical teaching and as an experimental farm.

{b) Higher intermediate education. — lliis system of education

is represented in Belgium by the free schools of Carlsbourg, La Louvriere,

Leuze, and by the State School of Practical Agriculture at Huy. The last ,

mentioned school is run on speci3.1 lines, and it is supported by the State.

The object of these schools is to train the heads of the smaller farms, directors
|

of secondary agricultural industries, farm managers, etc. The period of
j

study lasts for 3 years, except at Huy, where it only lasts two.

Pupils are admitted after finishing their higher primary or lower
j

intermediate education. The number of hours allocated to agricultural I

studies (the minimum of which is fixed by ministerial decree) may not be

less than 40 hours per Week ; 6 hours of theoretical and 6 hours of practical!

[113]
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vork, in the third year. The syllabus includes the following compulsory
issential courses and opiional courses : — Compulsory : physics, chemistry,

^otan5^ zoology, agronomy, agricultural chemistry, zootechnology, special

rops and book keeping ; Optional : — Analytical chemistry, fruit growing,
narket gardening, forestry, poultry keeping, entomology, bee keeping,

igricultural mechanics, rural buildings, and technology.
The 3 free schools mentioned above have added to their syllabus, in

(addition

to the com2:»ulsory courses, the greater part of the optional courses,
and the free time in the week (which comprises 28 to 30 hours of lessons

each year) is devoted to the study of general knowledge,

(c) Lower intermediate agricueturae education. — The "
I,o-

6ver intermediate
"

agricultural sections are established throughout the

country. They are attached to free institutions, of general education

(colleges, intermediate schools), and generally comprise a 3 years' course

taken by pupils of from 14 to 17 years of age. The minimum syllabus

required by the Ministry of Agriculture includes the following:
—

physics,

chemistry, botany, zoology, agronomy, agricultural chemistry, zootechno-

logy, and book keeping.
The greater part of the schools and interm.ediate agricultural sections

therefore do not teach what is usually known as "practical agriculture,"
i. e., they do not teach the pupils to plough, harrow, sow, etc. But it must
be observed that the pupils are mostly farmers' sons, living at home and
thus in close contact with the work of the farm. It is there that they ac-

quire the practical side of agriculture and professional ability much better

than in the best of schools, as the naturally heavy scientific syllabus takes

up all the time. The object of the Intermediate School of i\.griculture
is to teach the pupils the scientific basis of agriculture.

(d) Higher Primary Grade.

(i) Primary sections of professional agriculture.
— These sections

were started tentatively in igoi-1902. They may perhaps be compared
to the winter schools of agriculture which exist in certain countries. They
are, indeed, open during the winter season which is a slack time for the

worker in the fields. At first all these sections were attached to the Pri-

mary Rural Schools ;
the teaching there was given by a master holding

a Diploma for the teaching of agriculture. Afterwards their scope was

enlarged and at the present moment there are in existence independant
Sections of the Primary Schools. .

The vSyllabus of the primary professional agricultural sections comprises
general agriciilture, agricultural chemistry special crops, some knowledge
of animal anatomy and physiology, the feeding and management of animals

(cattle, horses, pigs, poultry), agricultural societies, and book keeping.
This syllabus is not enforced ne varietur. It can be adapted to re-

gional requirements, and in practice, the greater num.ber of the sections

have modified it according to the needs of their .students.

These winter professional agricultural sections have met with great
success as is proved by the figures of the attendance registers.

At first sight these w'inter sections may be confused with the agrono-
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mic lectures given during the same season, in a large number of Belgian
communes. However, these two systems of education are quite distinct as

regards their duration, their syllabus, their methods and their examina-

tions ; the agronomic lectures comprise lo or 15 lessons of about an hour's

length, 6 to 10 of which are given to the study of fertilisers and of cattle-

feeding : I or 2 lessons deal with hygiene, rural law, agricultural associa-

tions, etc. The development of these various points is naturally limited

to facts capable of being applied practically, and the teaching is in the fomi

of a lecture, the professor endeavouring to place himself in the level of his

audience, but generally speaking he does not ask questions ; those present
reserve their difficulties and remarks for the discussion which usually
terminates the lecture.

(2) The travelling professional sections. — These constitute a very

interesting variety of the preceding sections. Whereas the latter are held

every year in the same place, the travelling sections travel about from

year to year, establishing themselves wherever they find a suitable locality

and a sufficiently large audience (a minimum of 15 pupils). These travelling

sections were started in 1904-1905 in the province of Namur.
Afterwards they increased, and at the present moment, the State

Agronomists have organised them in the provinces of Namur (2 schools),

Brabant, Limbourg (2 schools), Liege (2 schools), Hainaut (2 schools)

and Antwerp.
Their system is based on that of the stationary sections, viz., the

courses are given during the 3 winter months at the rate of 3 or 4 lectures

of 3 to 4 hours per week.

The syllabus is fixed by the Minister in conjunction with the Direction

of State Agronomy, who takes into account the requirements of local

agriculture.
The greater number of the agronomists have added to the usual syl-

labus lessons of practical agricultural mechanics (the working, maintenance,

etc., of agricultural machinery).

{^'Schools, sections and courses of agricultural mechanics. — By
reason of the necessity which compels the farmers to have more and more

recourse to agricultural machinery, or account of the lack of manual labour.

Schools and courses of agricultural mechanics respond to a real need and

their popularity is easily explained.
There are now 3 schools in existence at Mons, Leuze, and Namur, and

2 sections at Avelghem and Fleurus. Moreorer in the provinces of Brabant

and lyiege the State agronomists have established travelling sections which

are open during the winter and move from one place to another every

2 or 3 months. Finally, courses of agricultural mechanics of 10 to 15

lessons are organised in the provinces of Namur, Limbourg and Luxem-

bourg.
In the schools and sections the teaching is both theoretical and prac-

tical. Theory comprises elementary knowledge of agronomy, natural

sciences, and legislation appUed to agricultural mechanics ;
the description

of agricultural machines steam, petrol, electric tractors, etc. Practica

[113]



AGRICUIvTURAI, I^DUCATION 813

work is chiefly confined to drawing, the fitting, taking down, and running

jof agricultural machinery, driving the tractors and working in wood and

Jiron with a view to doing slight repairs.

To allow of this practical work being carried or under favourable

conditions the schools in particular and the sections have put up large

workshops which sufiice for all needs.

Ambiilaiory sections of agricultural mechanics. — Established in 1912
by the State agronomists of the provinces of Brabant and Liege, these

sections are financed entirely by the State with the exception of grants
awarded by the pro\nnces and certain agricultural societies.

With a S3^11abus and institutions similar to those of the permanent
schools and sections, though on more modest lines because of their tempor-
ary character, these travelling schools, however, render great service.

Courses of agricultural mechanics of 10 to 15 lessons have been organ-
ised by the State on the initiative of its agronomists in the provinces of

Lembourg, Namur, and Luxembourg, and by some professional sections

of agriculture (Enghien, Thuin). They are given up entirely to the study
of the working, assemblage, etc., of agricultural machinery employed or

suitable for use in the district.

This strictly utilitarian syllabus has been greatly appreciated by the

large numbers present at these lectures (an average of 20 to 50 per lesson).

(4) Agronomic courses organised in official and free establishments. —
These courses were organised at the joint expense of the Departments of

Science, Arts and Agriculture in 50 State
"
athenees

"
and Intermediate

Schools, and at the sole expense of the Department of Agriculture in 50
free establishments

; they comprise i or 2 hours of lessons Weekly, given
by an agricultural engineer or a professor of an Intermediate School. The
syllabus includes the study of plants, animals, and agricultural associa-

tions. These courses do not afford training for the farming profession and
that indeed is not their object. They are intended for young men some of

whom, after their "etudes moyennes" will return to the paternal farm,
with at least some notions of agricultural science, whilst others will proceed
to universities to become notaries, lawyers, doctors, finally setthng in the

country wh^re they will occupy important posts. It is thus very likely
that they will have frequent opportunities for taking, to some extent

expert, an interest in the affairs of the rural comnmnity in which they live.

[e) EowER Primary grade or Instruction for Adtjlts.

(i) Agricultural lectures for adults. — These have been given for

ar great number of j'-ears in Belgian villages by the state agronomists, agri-
cultural engineers, professors and masters holding teaching certificates

for agriculture. They deal with various subjects of interest to farmers,
such as fertilisers cattle feeding, hygiene, dairies, associations, rural law,
means of combating the diseases and pests of plants and animals, apicul-
ture, poultf}^ farming, farriery, etc.

(2) Courses in agriculture for soldiers are regularly organised every
winter from December to March in the barracks where at least 20 entries

flre received.

[313]
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(3) Finally for some years past free agricultural associations and
federations have instituted lectures with the financial aid of and inspection

by the >State.

{B) AGRICUtTURAL EDUCATIOK FOR GIRLS.

(a) Higher Grade. — The Higher Grade of education in Domestic

Agricultural Science is represented in Belgium, since 1918, by the instit-

ution of a fifth year of specialised agriculture in the training Colleges for

Certificated Mistresses (Ecoles Normales d'institutrices agreees) at Wavre
Notre Dame and at Heverle. In October, 1920, the courses of the Higher
Grade Training Institute of Economic, Domestic and Agricultural Science

will begin at Laeken (Brussels). These Agricultural Training Colleges are

institiited for the training of future mistresses who teach domestic science

in rural primary schools, but they also provide the necessary training for

professors of professional schools of Agricultural Domestic Sciences.

Their syllabus comprises all the branches pertaining to woman's

sphere of work in the country. The utilit}^ of these higher sections for the

progress of agricultural domestic science teaching is incontestable.

(b) Intermediate Grade. — In the Intermediate Grade, Belgium
has permanent schools and sections of Agricultural Domestic Science.

(i) Schools of Domestic Agricultural Science. — They are scattered

thoughout the various provinces of the country and form the Higher
Intermediate Grade of this form of education. Generally the period of study

usually lasts 2 years, and residence is the rule. Their syllabus comprises
some instruction in natural science and agriculture, market gardening,
flower growing, elements of zootechnology, dairy work, cheesemaking,
domestic economy (cooking, sewing, etc.), infant welfare, hygiene, com-

merce, book keeping, and common law. The teaching sta:ff is generally

composed of mistresses of primary schools holding a diploma in Domestic

Agricultural Science. The ministerial regulations prescribe a minimum
of 10 hours of theoretical and 20 hours of practical work weekly in this

course (dairy-work, cheese making, gardening, domestic economy, etc.).

(2) Sections of Domestic Agricultural Science. — These constitute the

Lower Intermediate stage. The essential difference between their organ-
isation and that of the schools is the shorter period of study. The syllabus

extends over a year, and includes the study of the principles of agriculture

applied to gardening, of dairy-work, cheese making, domestic economy
and book keeping. Theoretical and practical. work is to occupy at least

4 hours respectively per week.

(c) Elementary Grade.

(i) Travelling schools of domestic agricultural science. — These

schools constitute one of the must interesting features of agricultural edu-

cation for girls in Belgium. For some years past their organisation has

been adopted in different countries, particularly in France, where some
of the mistresses of the Belgian travelling schools have been appointed

temporarity to the management of the newly created departmental schools.

These travelling schools correspond to the travelling agricultural schools

[ri3]
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'or boj^s with, however, the difference that the latter are only held during
he winter whereas the former continue throughout the year.

At the request of the Communal authorities, official or independant

igricultural societies and private individuals, the school is installed in suc-

cession in the Communes where there are suitable quarters and a sufficient

lumber of pupils (15 to 20). It is intended for girls who have completed
heir primary" education and are able to follow the work of the school,

rhere are no school fees. The school syllabus comprises the study of

jlairjdng, cheese making, domestic economy (cooking, sewing, laundry,

ork, household management, care of utensils and furniture, etc.), hygiene
Infant welfare gardening (market gardening), aviculture, feeding human
leings and farm stock (milch cows, pigs, poultr}^).

The teaching is both theoretical and practical. In the winter, the

Practical work is done in the morning (from 8 to 12 a. m.) and the theoreti-

|;al
lessons are given in the afternoon (from i to 3 p. m.). In the suilimer,

he working hours are from 7 a. m. to i p. m. (practical from 7 to 8 a. m.

d from 10 a. m. to i p. m., theory from 8 a. m. to 10 a. m.
;
or theory

'rem 7 to 9 a. m. and practical from 9 a. m. to i p. m.). For the theor-

itical study of certain, branches, such as domestic economy and dairying,
he pupils generally use text-books. If these are not available, the pro-
'essor supplies or dictates a summary of his lessons.

The practical work dealing with the different branches is carried on
th the help of the apparatus which all the schools have. Apparatus for

airying and cheese-making (i or 2 separators, a churn, a kneader, a refri-

;erator, utensils for making cheese, testing milk, etc.). For the practical
'ork the pupils are divided into 4 groups of atiout 4 or 5 pupils to the group ;

:he first group attends to the testing of the milk and the butter and cheese

aking. The second has charge of the kitchen (preparation of the mid-day
eal, which the pupils of the group take at the school ; bread-making,
reservation of fruit and vegetables; waiting at tables, etc.). The third

ashes and irons, etc.
;
the fourth takes sewing (cutting-out, making and

ending linen, simple garments and those most in use). Each group does

e same.work for 8 consecutive days, then they change round so that

u I month the 4 groups have covered the whole ground. After 4 months,
he pupils have therefore participated 4 times in each operation. The
esults attained by this itinerant system of domestic agricultural teaching
re surprising.

(2) Primary professional agricultural sections for girls.
— These

[sections correspond to the primary professional sections for young men.

They are based on the same official regulations, which require 60 hours
of theoretical lessons and 60 hours of practical work to obtain a grant

varying from 350 to 750 fr.

The syllabus is a modified form of that of the permanent sections of

domestic and agricultural science. The latter are intended for girls who
can follow uninterruptedly a whole year's studies, whereas the primary
sections are open to those who can only give a few hours a week and wish

[TI3]
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to perfect themselves while at the same time they go on with their regular
work at home.

(3) Lectures for farmers' wives. — In order to complete the system
of education instituted for the benefit of country-women the Ministry
of agriculture has organised during the last 10 years lectures on the different

subjects of interest to the farmer's wife i. e., cattle-feeding, dairy-work,

poultry keeping, growing vegetables, domestic economy (cooking, pre-

serving of vegetables, etc.) infant welfare, hygiene, etc.

These lectures are instituted by the State at the lecommendation of

official agronomists or through the medium of circles or federations of circles

of farmers' wives.

They have everywhere met with the greatest success.

*

Agricultural instruction in Belgium is given, in its different grades'

and forms, by the following institutions :

Higher Agricultural Educaction.

State Agricultural Institute at Gembloux.

Intermediate Agricultural Educaction.

State Intermediate School of Practical Agriculture, at Iluy.

Free grant-aided agricultural schools for boys at Carlsbourg, I^a I^onviere, and I<euze.

Free grant-aided agricultural sections for boys at : Aerschot, Avelg]iem,.Buggenhout, Ca-

pelle-au-Bois, Chimaj^ Court-St-Etienne, Dinaiit, Ellezelles, Enghien, Fleurus, Hal, Hasselt,

Opwyck, Saint-Trond, Schadeck-Attert, Sottegem, Thielt, Thouin, Tirleinont (Collc^ge Notre-

Dame), Tirlemont (Ecole provinciale) , Virton, Vise, Waremme, Waterloo, Wawre.

Free grant-aided domestic and agricultural Science Schools for girls at Bastogne, Berlaerlez-

lyierte, Bouchout, Brugelette, Celles (Hainaut), Ciney, Cortemarck, Gooreing-Wuestwezel,

Gysegem, Herve, Heverle (Higher School of Agriculture for girls), Maiilde, Overyssche, s'Gra-

venwezel, Tessenderloo, Virton.

Grant-aided domestic agricultural science sections at Appelterre, Balegem, Champion, Jo-

doigne, Ressegem, Waremme, and Zeelhem.

Agronomical Courses attached to private institutions and Agronomical Courses in the " Athe-

nees royaux
" and Intermediate State Schools (About 100 lectures are organised every year in

normal times).

Elementary Agricultural Educaction.

Primary professional agricultural sections for boys at : Anseghem, Ath, Aywaille, Basse-

velde, Beauvechain, Bergilers, Braine-le-Comte, Brugelette, Dilbeek, Frasnes-lez-Buissenal,

Huldenberg, lyichtaert, I^onderzeel, Moll, Nodebais, Peruwelz, Proven, Saiut-Gilles (Waes),

Tirlemont, Tliielen, Westerloo.

Grant-aided schools of agricultural mechanics at at Avelghem, Fleurus, and I<euze.

Professional agricultural schools and temporary schools of agricultural mechanics for young

men.

Primary professional agricultural sections for girls at Borsbeke, Buret, Tavigny, Heverle,

Ter, Bank, Vezon (Hainaut), Vorst. (These usually each have about 20 pupils).

Travelling domestic agricultural science schools. During the 3 years 1912-1914, 55 courses

very well-attended, were organised. The number of girls wishing to attend these schools.

is always much larger than space admits, which is a proof of the great utility of these courses.



AGRICUIvTURAL' EDUCATION 817

Popular Agricultural Education.

Lectures '^iven by State Agronomists. Generally given on the occasion of a meeting of agri«

;ultural or other Societies : these meetings aj'ford opportunity for the agronomists to make
hemselves known to the farmers.

Agricultural lectures for adults (more than 2000 yearly). ,

Lectures for farmers.

Agricultural courses for soldiers (406 in 1914).

Lectures on poultry-keeping {428 migis-191 4).

Lectures on bee-keeping {4S7 in igi ^-1914).

Special lectures (organisation of agricultural loans at reduced interest, demonstration

)£ rational feeding of cattle, experimental plots ; the latter have facilitated the comparison of

the returns afforded by different kinds of cereals
; potatoes, beetroot

; they have also shown the

idvantage of using fertilisers.

State Horticultural Schools.

State Lniermediate Schools of Practical Horticulture at Vilvorde (Ghent).

Grant-aided Schools of Horticulture.

Horticultural Schools at Carlsbourg, I/i^ge, Mons, Toumai.

Horticultural Sections for men at Afflgem, Antwerp, Alost, Avelghem, Hoeylaert, Knesse-

aere, I^a I<ouvi^re, I^esdain, I^okeren, Mont-Saint-Amand, Namur, Overyssche, Roulers,

Seraing, Tihange, Verviers, Weselmael, Wetteren, Zele. — For girls at Remagne (Rondu).
Lectures on Fruit growing at Antwerp, Bornhem, Malines, I<ennicq-St-Quentin, Nivelles,

irlemont, Vilvorde, Bruges, Roulers, Waereghem, Alost, Ghent, Grammont, Sottegem,

th, Toumai, Huy (vStatte), lyi^ge, Hasselt, Tongres, Gembloux, Namur.
Lectures on Market Gardening at Antwerp, Tirlemout, Vilvorde, Ghent, Grammont, Tour-

,ai, Huy, I<iege, Hasselt.

Temporary courses of Fruit growing (in 20 lessons on commercial methods of planting and

ploiting Orchards ; the teaching, of the theory and practice of espalier fruit growing in the

ites where this form of plantation is advisable, etc.).

Temporary courses of Market Gardening (in 20 lessons dealing with modem commercial

lethods).

Lectures on Fruit and Flower growing and Market Gardening whose main object is to intro-

|duce new methods into the professional centres.

State Central Schools of practical farriery at Molenbeek St. Jean.

Institutions attached to the teaching of agriculture : Station of agricultural che-

mistry and physics. State Station of Dairying, Station of phytopathology, Station of agricultural

entomolosg y. Station for the improvement of seeds, attached to the Agricultural Institute of

Gembloux. These stations also have an information department for the benefit of farmers.

State Botanical Gardens at Brussels.

Agricultural libraries (149 in 191 4).

The estimates for agricultural education, the cost of which was de-

Ifrayed by the State, allotted in 1914 489 310.75 francs for agricultural

instruction, and 191 619.02 francs for horticultural instruction. In the

same year the Institut de Gembloux disposed of a sum of 136 625 francs

for the staff and 47 200 francs for apparatus : the state Intermediate

School of Practical Agriculture at Huy had at its disposal 26 575 francs

j

for the staff and 13 200 francs for apparatus, etc.

In 1914, the grants made to free agricultural schools and sections

always varied from a minimum of 1275 fr. to a maximum of 5000 fr. ;
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those apportioned to the grant-aided domestic and agricultural schools

and sections varied from 245 .to 6600 fr. The total grants amounted to

21 255 fr. for the primary professional agricultural sections
;
18 625 fr.

for the courses in the private institutions of Intermediate education,

40 000 fr. for agricultural courses for adults ; 8 000 fr. for agricultural
courses for soldiers, 6300 fr. for courses in bee-keeping ; 6 250 fr. for courses

in poultry keeping, 15 750 fr. for lectures on agricultural subjects given
under the patronage of independant agricultural associations, and 20 780,75
fr. for travelling agricultural schools.

The report reviews the conditions in each of these institutions during
the scholastic years from 1912-13 to 1916-17 and their position at the end,

of hostiUties. Many of the schools had lost, during the period of the war,
their scientific collections and libraries, etc., this being particularly the

case wath the Institute of Gembloux. During the 6 scholastic years from

1912 to 1917 this Institute was attended respecj;ively by 164, 179, 157, 75,

65, and 117 pupils.

CROPS AND CUlvTIVATION

AGRicDLTDRAL 714
" Meteoiological Stations in Ecuador.— coding, f. w., in the Monthly Weather\

METEOROLOGY Review, Vol. 48, No. 2, pp. 99-100. Washington, February, 1920.

Given the importance of forecasting weather conditions, a question!

already conceded in many countries, for the benefit of the agriculturist,!

the technical Office of the Association of Agriculturists of Ecuador hasj
decided to inaugurate a network of stations throughout the coastal pro-

vinces, including the Galapagos Islands, particularly with relation to tro-^

pical crops.

With this object in view 50 farms have been selected at convenient|
distances, each being provided w'ith maximum and minimum thermometers

and rain gauges ;
observations on the temperature and rainfall will be re-

corded daily, as well as the rate of plant growth. These observations wil

be published in a quarterly bulletin.

With data collected during several years it will be possible to forecast

approximate! 3^ what the weather will be for the month and season as wel

as the frequency of adverse conditions.

These determinations will enable the faimer to calculate in advancej
as far as possible, the most favourable time to plant and harvest the

various crops.
Stations have thus far been established at Baba, Barraganetal, Choboj

Rocafuerte, and Tonguel.

715
- The Climate of Cyrenaica with Special Reference to its Influence in the

Culj
tivation of Cereals. — Mont^, G., in L'Italia agricola, Year VI, No. 11, pp. 325-33I

5 plates. Piacenza, Nov., 1919.

There are 2 wands of special importance with regard to the cultivatior

of cereals : one beneficial the other injurious, namely, the north west wind]
fresh and wet, and the

"
ghibli

"
or desert wind which blows from thi

south. The strong winds of the south begin to blow in October and ceasj

[? 1 3-7 1 5]
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in June, thus accompanying the entire vegetative growth of the cereals.

The}' are most injurious during the months of April and May, especially

in the latter half of May, because this period exactly corresponds with

that of the formation of the grain, just when the plant requires a maximum
of nourishment. The "

ghibli
"

is a great obstacle to nutrition and, con-

sequently, to the formation of the grain becauses it increases evaporation
from the soil as well as transpiration, but it keeps the atmosphere dry
and thus prevents the development of fungoid disease. Rust is almost

unknown in Cyrenaica except at the bottom of some excessively damp
valleys.

The north-west winds blow all the year round and their action is

particularly favourable in the spring, when they prevail over the south

wind and refresh the air, causing a fall in the temperature and increasing
the moisture in the atmosphere, thereby avoiding the danger of

scorching.
Temperature. — The average annual maximum temperature is

21.600 C and the average annual minimum temperature is 11.48*^0, so that

the average annual thermometrical variation is about lo^ C. It can be

affirmed that the difference between the day and night temperature is

rarely more than 10° C ; the climate is then, strictly Mediterranean in

type. The maximum temperatures occur in the months of June, July
and August and it is exceptional for the thermometer to exceed 40° C.

.The minimum temperatures occur in February ; it is very unusual for the

thermometer to fall to zero. During 4 years' observations the lowest tem-

perature reached was + 1° C.

The following are the average temperatures, for each month in the

year :
— January, 8.71° ; February, 9.47° ; March, 12° ; April, 16° ; May,

18.12°
; June, 23.830 ; July, 24.60° ; August, 23° ; vSeptember, 170 ; October

14°; and December, 11.23°. The important time for sowing is between
the end of October and the end of December. Germination is rapid and

during the succeeding months, vegetative development never stops. The
month of January, with an average low temperature, greatly favours

tillering ;
March and April have temperatures which favour amazingly

first the vegetative growth and then the inflorescence. May with its aver-

age of 18° C favours slow ripening in the hot weather of early June. It

can therefore be concluded that the climate, as regards temperature, is

very favourable to the development of all autumn and spring crops and,

consequently, to production of cereals.

Light. — Generally speaking the sky is very brilliant and it is very
rare to have the sky overcast for the whole day, whilst fogs are almost

unknown. The months of December, January and February, have the

greatest number of dull days ;
the months with the largest number of fine

days are May, June and July. Taking an average of 100 days, in one year
there are :

—
17 % dull days, 42.20 % cloudy days and 40.50 % fine

days. From this point of view also, the conditions are excellent for the

development of the chlorophyl tissue. The light is intense especially
in the spring when the plants reach their highest point of development.

[715]



820 AGRICULTURAL METEOROLOGY

Atmospheric precipitations. — Snow and hail are unknown and
sleet falls only on very exceptional days, melting as soon as it reaches the

ground. Rains are usually frequent and, what is most important, well

distributed. From observations taken during 3 years and reliable inform-

ation it appears that rain falls from October to the beginning of I\Iay.

In October and November the fall is slight but sufficient for the germi-

nation, of the seed. The rainfall for the whole of 1917 was 25.2 in. The
rainfall during the period of growth of cereals from October, 1916, to May,!

1917, was 14.3 in., and the rainfall during the growth period of cereals}
from October, 1917, to May, 1918, was 25.9 in. From observations extend-

ing over 3 years the following average data vere obtained for atmospheric!

precipitations during the growth period of cereals :
—

September nil ,i

October 2.1 in. ;
Xovember 1.2 in. ; December 3.3 in. ; January 3.3 in. ;l

February 2.9 in. ; March 2.7 in. ; April 0.65 in. ; May 1.2 in. ; June, nil.\

Torrential rains seldom occur and the rain falls gently, often accompaniec

by wind. From certain information it can be concluded that, during

period of 10 years, it is possible to cotmt on 4 wet years with more thai

19.5 in., on 4 years with an average rainfall of 11.7 in. to 19.5 in., and 01

2 dry years with less than 11.7 in.

Sowing time and meteorological conditions. — The following

are the returns for barley.

Growth Period Harvest time

Cwt. per acre

Grain Straw

End of November
Mid December . . .

December ....
January. ....

May 10

May 20

June 10

June 10

11.23

9.08

4.1

2.65

18.37

13-27)
7-9
- 65I

These data show clearly (if the factors of labour, quantity of seeds

method of so's^dng remain the same) that the crops obtained, both for wheal

and barley, are directly related to the period of sowing ; if the seed is sow{
early, the harvest is earlier and the yield is considerably larger.

These data therefore indicate early sowing ; indeed it is obvious ths

it must be so, because in zones wheie there is not much rain, and wher^
at the end of April it ceases entirely, every effort must be made for tl

cereals to ripen, soon after the first fortnight in June for wheat, and

milarly in May for barley. If the ripening process takes place witl

these limits there will always be sufficient moisture in the soil to nouris

the seeds. The best season for sowing is from October onwards, as soo|
as the ground is soft (rain penetrates to about 10 cm. in compact soil

until the end of December.

[116]
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716
- The Climate of California and its Effect on the Growth of Fruit Trees and Vi-

nes. — WiCKSON, E. J., in The California Fruits and How to Grow Them, pp. 9-24,

San Francisco, 191 9.

The chief characteristics of the Cahforniau climate are :
— freedom

from extremes of low temperature ; an abundance of sunshine ; an atmo-

sphere with a low percentage of humidity.
The function of heat in fruit production. — The temperature

conditions may preclude the success of a fruit tree either by destroying
it outright, by dwarfing it, or by preventing it from setting or ripening its

fruit. Extremes of temperatures may lead to the death of plants, whilst

insufiicient or excessive mean temperatures may prevent the formation
of fruit without killing the plant.

The following figures indicate the lowest temperatures in several

CaHfornian locahties (coast and coast valleys, interior valleys, and foothills) :

(i) Coast and Coast Valleys : — Eureka ii.io C ; Ukiah 6.6°
; Cloverdale

9.4°; Napa io.qo ; San Francisco 6.1°; San Jose 10°; dilroy 11. jO;
San IVIiguel 6.1P ; Los Angelos 15° ; San Diego 13.3°.

(2) Interior Valleys:
— Redding iqo C ; Red Bluff iqo ; Oroville 8.30 ;

Marysville 10.5° ; Sacramento 10.50 ; Merced 8.80 ; Fresno ^.40 ; Tulare

City iqO; Colton 10.5°; Imperial ili^.

3) Foothills : Nevada City 2.2°
; Colfax 4.40 ; Auburn 6.6° ; Jackson 5.5° ;

Porterville 10°
; Redlands lo^.

In cannot be said that in any region of California there is any reason
therefore to fear winter kilHng of fruit trees. The absence of extremes
of temperature, and the very long growing season combined with the sum-
mer heat are sufl&cent to ensure uniform ripening of the grape, a fruit

very exacting in respect of temperature.
BoussiNGAUT^T has shown that there should be a month at least,

the mean temperature of which does not fall below 19*^ C, to ensure
a thorough ripening of the grapes. In California, this temperature is

maintained throughout the whole summer instead of lasting only
1 month.

Tabi,e I. — Average Summer Temperature in California.

Coast

and Coast Valleys

Tempe-
rature
»C.

Interior Valleys

Tempe-
rature

"C.
Foothills

Tempe-
rature
"C.

Upper Eake. .

Napa
\ 9| I4vermore . .

San Jose. . .

HolUster . . .

Santa Barbara
* l«os Angelos .

;O^San Diego . .

tl

3o°.o
1 8°. 3

200.5

190.4
1 80.8

180.3

210.1

200.0

Redding . .

Oro\Tlle . .

INIarysville .

Sacramento.

Merced.

Fresno. . .

Tulare. . .

Riverside. .

260.6

26» I

25°-5
220.2

26°. I

26°. I

220.7

Auburn . . . .

Colfax

Georgetown. . .

Caliente . . . .

Fall Brook . . .

Redlands. . . .

San Bernardino.

San Jacinto . •

230.8

230.6

290.4

270.7

200,0

250.0

230.6

23».6
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High temperatures are accompanied by slight cloudiness, and, con-

sequently, an abundance of sunshine, which is essential for the normal

ripening of fruit. Table II gives the data for the normal cloudiness in

California, rated from o to lo.

An interesting comparison may be made between these and the data

referring to the eastern regions of the United States, where fruit growing
is much less developed, and where vines are limited to small areas favour-

able to cultivation for topographical and hydrographical reasons (see.

Table III).

Table II. — Normal Cloudiness in California.

Average for

9 months
March
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Table IV. —
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Elevation
in metres

Absolute min.
in winte.r

oC.

Elevation
in metres

1200

1500
1800

2.2

3.8

5-0

5-6

2100

2400

2700

Absolute min.
in winter

—
7.2—

12.5—
12.5

Diiring the winter 1912-1913, the temperature at Tucson fell as low
as — 14° C, and thousands of small plants of Carnegia gigantea were killed,

whilst old plants with thick integuments (e. g. thick cuticle, crystal bearing

layer and thick walled layer) were not damaged in the least.

The following experiment was performed :
— Pieces of integument

were dissected and wrapped carefully round the bulb of a thermometer,

put into test tubes, the openings of which were closed with plugs of cotton.

These were then placed in a glass cylinder filled with crushed ice, and in

this way a temperature of o°C. was easily reached. The rapidity of pe-
netration of the cold is dependent upon the thickness of the integument,
the specimens with the thicker cuticle obviously being more resistant to

cold. The following table gives a summary of the experiments :

Name of plant

Opuntia fulgida

0. arizonica

O. Bigclowii
0. mamillata

O. castillae

0. sp.
" Burbank special

"
.

O. ficus indica (from Malta).
O. ElUsiana.

0. fusicaulis

0. ficus indica (from Sicily) .

Carnegiea gigantea. . . . .

Echinocacius WisUzeni . . .

Thickness

^f

cuticle

10-12
12-18
12—20

15-20
15-20
5-8
5-10
12-15
10-12
12 15

10-25
10-20

Thichn.ss
of

crystal

bearing layer

25-30
20-25
18-35
15-25
30 42
30-30
30-38
25-25
20—30
30-40
20—42
25-35

Thickness
of

thick-celled

layer

Average time

of

penetration

of 0° minutes

90-110
95-120
85-105
90-115
100—120

70-87
55-75
75-130
87-98
62-74
90-145
90-120

63-3

32.6

350
79-3

38.6

40.6

Since the lowest winter temperatures in the desert are generally of

short duration, a cactus plant having a thick integument may pass through
such a period practically uninjured, even though the temperature may
be low enough to be fatal to the protoplasm. A thick integument protects :

the plant against sudden and severe changes of temperature at any season,
j

At very high elevations, or in northern climates, where severe cold i

is cf longer duration, the integuments even if thick are of no protection to

sensitive plants, so that the geographical distribution of the species is

in keeping with the capacity of the protoplasm to withstand certain low:

[TH]
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temperatures. This quality, and also the fatal temperature, varies with

particular species.
The following table shows the results obtained in the author's expe-

riments :

Op'imlia casHllae

0. sp. "Burbank special"

0. ficus indica, Malta . •

O, Ellisiana

0. fusicaulis

0. ficus indica, Sicily . . .

Temperatures

Plant

damaged
I

Plant skilled

outright

Difference

temperature

Temperature
of

Surrounding
air

"C

—
140
6—
5
16

— 17— 8— 6— 18— 10— 8

"C

3
2

I

2

2

3

oc

20
20
20
20
20
20

The cold resisting quality of protoplasm is an hereditary physiological
characteristic.

718 - The Factors of "Light" and "Temperature" in Relation to Crop Production

in Southern Italy.— See No. 724 of this Review.

J719
- A New Variety of Asphodel Produced by the Action of the Marine Climate

at C6teS-du-Nord, France. •— Daniel, 1,., in Comptes rendus de VAcademie des Sciences,

Vol. 170, No. 22, pp. 1332-1333. Paris, May 31, 1920.

The author has obtained remarkable modifications in Asphodelus
luteus by growing it for 20 years in his garden at Brguy (Cotes-du-Nord),

1 which is laid out on sand dunes covered with 80 cc. of transported vegetable
mould. The original plants came from the Rennes Botanical Gardens.

The new type differs from the old one in its greener hue ; its smaller,

more numerous, and thicker set leaves with their very different structure ;

jits
thinner stalks ; its branched, longer and looser inflorescences ; later

'

flowering ; the shape and small size of its fruits and seeds ; etc.

The new form retains its acquired characters whether propagated
I by cuttings or seeds. A. luteus is a southern plant, which so far as the

author knows, has hitherto produced no new varieties when cultivated

in gardens.

720 - The Colloidal Function in the Soil and the Characteristics Depending Upon it.

— Pratolongo, U. (Ivaboratorio di Chimica Agraria della R. Scuola Sup. di Agricoitura

di Milano), in Stazioni Sperimentali Agrarie Italiane, vol. I<III, Parts i, 2 and 3, pp. 5-2,

2 diagrams, bibliography. Modena, 1920.

The problem of the analytical determination of the sum of the colloidal

[Constituents in the soil has arisen on account of the growing importance
assigned to them. It will, however, remain entirely unsolved until the

definition of the colloidal function upon which it necessarily depends is

ascertained. Previous investigations by the author have shown that there is

a simple proportion between the water content of the soil marked by Van
BemmeI/En's critical point {ecart critique) in the vapour-tension curve , and the

j [711-12 0]
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amount of water present in the soil when the phenomena of wilting com-
mence. Hence, it is of interest to determine the relations existing between
this critical point and the data obtained by the physico-mechical analysis
of the soil, using an easy and rapid method of determining the critical

point. Having duly accomplished this, the author attempted to deter-

mine the effect produced upon the position of Van BemmeIvEn's critical

point of certain physical operations to which the soil is usually subjected.
The experiments were made upon 12 soils, some coming from Argentina,
and others from different parts of Italy.

The comparisons roade between the data obtained by physico-me-
chanical soil analysis, whether carried out in the ordinary manner, or by
the author's more accurate and complete densimetric method, and the

restdts obtained by the above-mentioned method of investigation, revealed

no relation of dependence upon the physico-mechanical constitution, as

it is usually defined. On the other hand, the data furnished by this met-

hod, and taken as giving the colloidal content of the soil, clearly revealed

a sensitivity to ordinary physical and chemical action (heating, freez-

ing, etc.) which no other characteristic had hitherto attained ; these data

thus represent, in an equally distinct manner, the variations, which from
an agricultural point of view, are brought about on soils by this action.

\The results obtained, and the deductions drawn from them, therefore,
allo^ us to assign a scientific and practical value to Van Bemmei^En's
critical point which has proved itself worth further study. The beha\'iour

of the isotherm of vapour tension on the soil, which is a function of its

colloidal content, is another soil characteristic that is important from the

agrictdtural standpoint.

721 - The Use of Explosives for Breaking Up the Land in the Province of Lecce»i

Italy (i).
— Mannarini, a., in / Campi, Year III, No. 16, p. 2. Rome, April iS, ig^o.

The results of some experiments on breaking up land by means of]

explosives in the Province of lyccce.

Mines with a charge of 30O gm. were drilled at a depth of 60 cm. inj

squares, 1.30 metres apart, in a heavy deep soil. The effect of the explo-
sion of these mines was to break up the ground completely to the depth]
of from 80 to 90 cm. The radius affected, in the case of one isolated mine,!
was nearly 95 cm. In the central portion, the soil was reduced to small]
fragments ; towards the periphery, great clods were detached. At a dis-

tance exceeding 95 cm., there were many, deep, radial cracks in the ground]
with a maximum depth of 3 m.

In an experiment carried out at Ostvmi, in compact calcareous soily

with a sub-soil of solid rock, a series of mines with a charge of 300 gm.
was laid at a depth of 60 cm., the mines being 1.50 metres apart. The!

rock was entirely reduced to minute particles, and where the ground hadi

offered greater resistance, there were deeper and more distinct radialj
cracks.

(i) See R., 1.911, Nos. 2259, 3i35 ; 1912, Nos. 671, 777, 1398 ; 1913, No. 230 ; I9i4>|
No. 1092 ',1917, Nos. 107, 1000 ; 1919, Nos. 19, 685, 821, 1091 ; 1920, No. 494. {Ed.)

[720-T8I]
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The third experiment was made in shallow soil with a sub-soil of

Lecce stone ;
the holes were drilled 2 m. apart, and to a depth of 55 to 60 cm.,

the charges used being about 300 gm. The results of the explosion of an

isolated mine were as follows :
— For a radius of 40 cm. aroimd the cen-

tre, the rock was blown to fragments ; between 40 and 90 cm. from the

centre, there was a ring of shattered rock, great splinters and masses

having been torn off ; beyond 90 cm., the rock was traversed in all direc-

tions by cracks splitting it up into polyhedric masses with sides from 15
to 20 cm. long. At a greater distance from the centre, large radial cracks

appeared that were longer and wider than those produced in the other

soils, perhaps because the rock was less hard. Where a series of mines

had been exploded, although the interval between each was somewhat

large, the rock was shattered, there being a quantity of minute frag-

ments, few large blocks, and numerous cracks.

The fourth experiment was made on shallow soils with a tuft" subsoil ;

the results obtained were almost identical with those of the third ex-

periment.
The cost of a charge of 300 gm. of explosive is in centimes, as fol-

lows :
—

Explosive 12
; detonators 7 ;

i m. fuse 7 ; priming 5 ; string

and paper 5 ; total 36. This method would not be economical for hand-

drilled mines. It would be necessary to use perforating machines, or

mechanical drills capable of making 200 to 300 drills 70 cm. in depth daily.

Ivandowners should form themselves into a consortium for the purchase
and working of these machines.

722 - Sulphuric Acid and Fertilisers. — Baumann, in the Chemiker Zeitung, Year XI<IV, MANTJRES

No. 55, pp. 346-347. Kothen, May 6, 1920. AND manuring

The present scarcity of the raw materials required by the chemical

industry naturally gives rise to restrictive measures, so that the riches

of the soil have to be used with more foresight now, than before the war.

A tj^ical example of this is afforded by the sulphur and pyrites employed
in the manufacture of sulphuric acid. The author has devoted his attention

to the use of sulphuric acid in the production of the two main classes of

chemical products, viz., phosphatic, and nitrigenous compounds. On
the occasion of the celebration of the 25th. Anniversary of the Union of

German Fertiliser Manufacturers, on Jan. 26, 1905, attention had already
been called to the great problem, still unsolved, of the fertiliser industry
and the dry treatment of phosphates without acids with a view to rendering
them more available. Although the full economic importance of the ques-
tion was not then realised, nevertheless experiments were undertaken for

the purpose of partially, or wholly eliminating the use of sulphuric acid

in the phosphatic fertiliser industry.
From the statistics on fertilisers published by the International

Institute of Agriculture (i), it is possible to calculate the pre-war

(i) See : World Production and Consumption of Chemical Fertilisers : 2nd Edition 191 4
—

International Trade in Fertilisers and Other Chemical Products Used in Agriculture. Nos. i

etc. Published by the International Institute of AgriaUture. (Ed.)
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consumption of sulphuric acid in the production of the above-mentioned
class of fertilisers jas fellows:—

Metric tons

World production of sulphuric acid 5 ooo ooo

European » » v 3 700 000

World production of superphosphate 7 500 000

Corresponding world consumption of sulphuric acid 3 000 000

European production of superphosphate . 5 600 000

Corresponding European consumption of sulphuric acid 2 240 000

World production of sulphate of ammonia 1057 000

Corresponding world consmnption of sulphuric acid 793 000

European production of sulphate of ammonia 941 000

Corresponding European consumption of sulphuric acid 710 000

Percentage of the world production of sulphuric acid used for superphosphate 60 %
Idem of the European consmnption 65 %
Idem of the world production used for sulphate of ammonia 16%
Idem of the European production 19 %

These figures show that 3/^ of the world production of sulphuric acid

is completely lost in the soil, when either superphospate or sulphate
of ammonia are used, and at the. present moment, we have no right to

waste such an enormous quantity of sulphuric acid.

723 - The Composition of "Betratra" Cake Used as a Fertiliser.— See No. 753 of

this Review.

724 - Biological Factors Affecting the Yield of Agricultural Crops in Southern Italy.— Rivera, V. (Memoria della R. Stazione di Patologia vegetale), in Rivista di Biologia^

Vol. II, Part. II, pp. 22 Bibliography, i Plate, Rome, 1920.

In preceding articles, the author has briefly t«eated of the problem
of the low yields produced by herbaceous crops in the southern regions

of Italy (i). He now publishes the results of his recent investigations

as to the influence of light and temperature in an environment like that

prevailing in South Italy. As the data are based on laboratory experiments,

they are not entirely applicable to ordinary field crops, but they prove

that, while a high temperature produces an acceleration of growth, light

has a very pronounced effect upon the accumulation of carbohydrates.

Of the two factors "intensity of light ", and "duration of illumin-

ation," the second is the more important. It would even appear justi-

fiable to state that, under natural conditions, excessive light does not

promote the growth and activity of the green organs of many plants ;

on the contrary, the plant which grows both during the hours of sunlight

and in darkness, regulates its development according to the number of

hours of light it enjoys. The height, weight, and the amount of starch

accumulated depend upon the number of hours of light, whereas the tem-

perature influences the age of a plant. To be more definite the chief ef-

fect of a high temperature is to shorten the giowth period, while longer

illumination acts principally upon the formation of plant substance.

(i) See, R., March, 1920, No. 304. {Ed.[
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Productivity is thus closely connected with these two factors, the first

(a very high temperature) shortening the period of photosynthetic activ-

ity, and the second (longer illumination) lengthening it. In a climate

like that of southern Italy, both these factors concur in shortening the

period during which photosynthesis can take place.
The problem of agricultural yield in southern Italy is principally a

biological one, since the chief factors affecting the yield depend upon

physical and meteorological causes, which if they produce a structure

better suited to the environment, give rise to functional changes in the

plant that are unfavourable to the production of heavy yields.

The cause of low yields must principally be sought for in the obstacles

that the plant encounters during its life, and chiefly during the period that

terminates its assimilating activity. The plant is a living laboratory,

and the larger the total of work accomplished, the more it produces, ac-

cumulates, and increases in size. In the balancing of profit and loss that

closes with the ripening the seed, the total results of the work which de-

pend upon its intensity and duration are, when the accounts are made up,
of the greatest importance. In the centre of southern Italy, intense work

would, as a rule, be hindered by the brilliant light and high temperature,
whilst the duration of the work is shorter owing to the longer nights.

The working hours at the disposal of a plant growing in northern countries

are usually much longer, although in these latitudes, the growth period
tends to decrease. In the southern regions of Italy, the theoretical dur-

ation of the work, as far as it can be calculated from the hours of sunshine,
is decreased by more frequent and longer periods of inactivity during the

light. In regions of intense light and heat, the assimilation curve of wheat

drops suddenly aftei midday. Whether this is directly due to too

prolonged an exposure to intense light, or to an excessive acceleration of

transpiration (though the plant protects itself against this by closing the

ostioles of the stomata thus greatly reducing photosynthesis), or whether

it is due to both these causes combined and also to the heat, it has the

same effect, namely that for several hours of the day, in May and especially
in June, no photosynthesis takes place. These hours must be regarded
as representing the debit side of the plants budget, for what it loses by
respiration is not balanced by a corresponding amoxiht of assimilation, or

by the absorption of sufficient food substances from the soil.

;
The injury caused by the dryness of the air or soil, when not such as

to occasion the death of the tissues, is chiefly due to the same causes na-

mely, the suppression of transpiration, and consequently the cessation

of photosynthesis owing to the diminution, for a longer or shorter period,
of the turgidity of the leaves. The fact that plants which have been H-

berally mantued, especially with nitrogenous salts, or have been, reared

with copious supplies of water, wilt more easily, and thus produce lighter

crops than unmanured plants in dry years, is also due the above-mentioned
causes. This may be explained by the fact that the nutritive salts and
the constant and abundant water supply produce tissues of less.consistency

and encourage a luxuriant development of leaf surface, thus increasing

[134]
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transpiration and evaporation. The loss of water sustained in this way
is not compensated for by a corresponding developement of the absorptive
surfaces of the root.

While admitting, a loss of profit due to this suspension of work, we
do not in any way exclude the possibility that, owing to the suspension of

the activity of the chlorophyll, it may produce indirect injury (scorching)
to the general economy of the plant, especially at critical periods, such

as flowering and setting. InJ:his case, the suspension of assimilation be-

comes pathological, and the sign of a serious disorder affecting the most

important functions of the plant's vegetative and reproductive life.

From what has already been said, it is clear that the problem of the

low yield of wheat in southern Italy does not only depend on cultural,

economic, and social factors, but also upon more or less serious functional

disturbances of the photosynthetic actixaty of the plant ;
therefore it

ought first of all to be studied from the biological standpoint. The only
means by which large yields can be obtained from these regions, even in

the case of herbaceous crops, are the choice of the crops, combined with

careful selection made with an eye to these difficulties, and the intro-

duction of new species, otthe creation of suitable varieties.

725 - Observation on the Olive Flower in Italy.
— Pirotta, r., in the Atti delta R. Ac-

cademia dei Lmcej.Fifth Series, Rendiconti, Classe di Scienze fisiche, matematiche e

naturali, vol. XXVIII, 2nd. Series, Nos. 1-2, pp. 3-9. Rome, 1919-

As a result of repeated observation, the author is able to state, that

the common olive tree [Olea enropaea) bears 3 kinds of flowers : (i) En-

tirely monoclinal flowers with normal pistil and stamens producing fruit

and seed ; (2) wholly polliniferous flowers
; (3) physiologically stamini-

ferous flowers, that is, with normal pollen producing stamens, but with

a pistil that has become abnormal by the greater or less reduction of tho

stigma and ovary. These three kinds of flower sometimes occur on dif-

ferent individuals, and there are olive-trees with monoclinal flowers (this

is usually the case with cultivated trees, and those with staminiferous

flowers (this type is the rarest among cultivated trees). Sometimes, on

the same individual, two kinds of flowers are found, either monoclinal

and physiologically staminiferous flowers, which often happens ;
or mo-

noclinal and staminiferous flowers, a much rarer occurrence.

The 5deld of the trees depends upon the character of its flowers ;

those with monoclinal flowers are the most productive, whilst trees with

monoclinal and physiologically staminiferous flowers are much less fruit-

ful and their produce is often small, or of inferior quality, and those with

little else but staminiferous flowers a re almost sterile.

The staminiferous flowers of the olive, even when the pistil is much

reduced, can easily be distinguished from the rnonoclinal kind, so that

the tree bearing them, when it is in flower, differs in its whole general

aspect. The inflorescences are longer, attaining % or y.y, or even the total

length, of the bract, whereas in the case of monoclinal flowers the inflores-

cences are short, and sometimes even so reduced as to be only 34 o^ ^^^

[7 24-725]
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i length of the bract. The inflorescences themselves are more ramified

at the base, and therefore to vSome extent have the character of a cyme.

The flowers are more numerous, the bud larger, whiter and spherical, and

the fully opened flower is larger. The entire flower becomes detached

and falls (whereas in monoclinal flowers, the corolla and stamens alone

fall, the calyx and pistil remaining). The stamens are larger, and bear

a greater quantity of yellow poUen ;
the pistil is either absent (the ovules

also lacking) or is represented by a small central mucro.

726 - On the Determination of the Poisonous Amanites by Means of Colour Reactions.
— Barlot, J., in the Comptes rendus de VAcademic des Sciences, Vol. 170. No 11,

pp. 679-851. Paris, March. 5, 1920.

I. — Amanites treated with i or 2 drops of aqueous solutions of

bases or strong acids give a certain number of colour reactions which

can be utilised in the determination of various species and, especially,

to distinguish rapidly the most toxic species.

The 3 deadly poisonous Amanites react as follows :
—

(i) Amanita phalloides, turns violet with ordinary sulphuric acid; the colour is par-

ticularly deep on the leaflets and under the epidermis. The author considers that the poison

of the fungus takes part in this reaction. According to Selmi {Sulle ptomaine od alcaloidi

cadaverici, Bologna, 1878), the ptomaines turn violet with sulphuric acid, if the acid is used

carefully.

The other species studied gave the following shades with this reagent : .

Amanita pantherina : dark brown changing gradually to brownish-purple ;

Amanita citrina : greenish brown
;

Amanita muscarid : light brown at the edge of the lamellae ;

Amanita vaginata : pale brown ;

Amanita rubescens : loses its wine coloured appearance, and becomes discoloured or

very pale brown.

(2) Amanita pantherina, with potash solution becomes vivid orange, especially at

the base and edge of the lamellae. With this reagent, the other species give the following

shades :

Amanita citrina : carmine brown no the edge of the hymenium ;

Amanita muscaria, A. phalloides, A. rubescens, A. vaginata. : nil.

(3) Amanita citrina, and its var. mappa, becomes at once intense deep greenish brown

with nitric acid.

The other species give the following shades :

— Amanita phalloides: nothing at first, then a fairly deep yellow truit.

Amanita junquillea, A. muscaria, A. spissa, A. rubescens, A. vaginata, nil.

II. — In addition to these reactions, which enable each species
to be distinguished, the 3 deadly poisonotis Amanites may be distinguished

by a commion haemoreaction.

A drop of fresh blood (the author used human blood and blood

from sheep) is placed on the portions of periderm and stipe and potassium

ferrocyauide is added. After a few minutes, Amanita phalloides and
Amanita pantherina become black ;

this effect is also produced with

Amanita citrina, but less intensely. Under .similar conditions, the following

species were not affected :
— Amanita caesarea, A. muscaria, A. vaginata,-

A. vaginata var. fulva, and A. strangulata.
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In the case of Amanita rubescens, the brown coloration due to the pre-
sence of an oxidase renders it very difficult to observe the shade.

III. — The author mentions the characteristic colour reaction of

Amanita jimquiUea. This edible species is scarce, but easily confused
with Amanita citrina. It turns instantly to yellowish brown, particularly

just below the epidermis when a drop of ethyl chlorostannate dissolved

in alcohol is applied.
None of the following species show this reaction :

— Amanita aspera,
A. caesarea, A. citrina, A. muscaria, A. mnscaria var. formosa, A. pan-
therina, A. phalloides, A. rubescens, A. soUtaria, A. spissa, A. strangulata,
A. vaginata, and A. vaginata var. fuha.

727 - Chemical Composition of the Australian Saltbush {Atriplex semfbaccata,)— See N. 749 of this Review.

728
— The Effect of Drying on the Germination of Cereals. — Stapledon, r. g. and

Adams, M., in The Journal of the Board of Agriculture, Vol. XXVI, No. 4, pp. 364-381.

lyOndon, July, 191 9.

During experiments conducted at the Seed Testing Station the author

obseved the effect on germination of samples of wheat, barley, rye and
oats: (i) Of drying the grain for 3 days at 40° C, and (2) keeping the grain
without preliminary drying, for about 3 weeks compared with another

part of the same sample whose germinating capacity had been determined
when first received in the laboratory. The effect of drying was also ob-

served on seeds that had already germinated or were germinating.
The results obtained are important both from the point of view of

testing cereals und
"
conditioning

"
t*e grain (kiln-drying before storing

the grain).

There is some risk in sowing the cereals early in the autumn immedia-

tely after thrashing. In such cases it is advisable with wheat, barley
and rye to kiln or air-dry the grain ; black oats should be air-dried for

2 or 3 weeks.

The results of the germination test made before drying the sample
under examination, or after keeping for some weeks, resembles much more
the germinating capacity in the field than that resulting from the tests

made after recei\nng the sample.

729 — Formaldehyde Treatment of Maize Seed. — Richey, f. d., in The journal of the

American Society of Agronomy, Vol. XII, No. i, pp. 39-43. W^ashington, D. C, Jan., 1920.

The author observed the effect on the germination of maize seed,

of treatment with formaldehyde solutions of different strengths and for

different periods, with a view to preventing the growth of fungi on seedlings

grown in Water cultures. Samples were tested for germination both

in water cultures and in sand. Treatment of maize with solutions of 5, 15

and 25 cc. of formaldehyde per litre materially reduced the development
of the seedlings grown in Water culture. The vitality of the seed, as evidenc-

ed by the development of the seedlings in either watei culture or sand,

was not affected by treatment with a solution of 5 cc. of formaldehyde per
litre. Treatment with the solution of 15 cc. off ormaldehyde per litre did not I

i
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materially affect the seedlings grown in water culture, but nevertheless

was injurious to germination and development in sand. Treatment with

25 cc. per litre was markedly injurious. Soaking maize for 2 hours in

a solution of 5 cc. formaldeh5^de in 995 cc. of water, followed by a fumi-

gation period from 2 to 24 hours in length, can therefore be recommended
for checking the development of fungi, without interfering with the normal

development of seedlings in water cultures.

-730
- Germination of Seed of Tilia, Sambucus and Rubus. — rose, r. c, in

The Botanical Gazette, Vol. I^XVII, No. 4, pp. 281-308, bibliogr. of 25 works. Chicago,

Illinois, April, 191 9.

The author attempted to determine the conditions favouring the after-

ripening and germination of the seeds of Tilia americana, Samhucus cana-

densis, and Rubus Idaeiis, and some of the chemical processes involved

therein. Air-dried seeds planted in the soil over winter give a low percent-

age of germination, and do not germinate if placed on a moist substratum

at room temperature. Water absorption does not therefore seem to be

the limiting factor for seed germination.

731 - Response of Citrus Seedlings in Water Cultures to Salts and Organic Extracts*
— Breazeale, J. F., in the Journal of Agricultural Research, Vol. XVIII, No. 5, pp. 267-

274, pi. 2. Washington, D. C, Dec. i, 1919.

The experiments described were carried out mainly at Riverside,

California, in connection with other investigations relating to the causes

of the malnutrition of citrus plants. I^emon, grapefruit and several va-

rieties of orange seedlings were grown in water cultures, to which was
added solutions of various salts or organic matter.

Seedlings of various citrus stocks showed no characteristic differences

in response to water cultures or in resistance to toxic solutions.

Ver3^ dilute extracts of organic matter from upland peat (10 parts

per million or more) produced a marked stimulative effect on the root

growth of citrus seedlings. Corresponding concentrations of sodium
nitrate or potassium chloride did not stimulate the root development.
Calcium carbonate stimulated the root growth, and exerted a pronounced
antagonistic action to toxic solutions of nitrates and ammonium sulphate.
Peat extracts in very dilute concentration (20 parts per million), and cal-

cium carbonate, both protected citrus seedlings to a marked degree against
II the toxins of distilled water.

I The tolerance of citrus seedlings to alkaline salts is relatively high.
The toxic limit for calcium hydrate was 100 to 120 parts per million^

for sodium hydrate 250 to 300 parts per million, and for sodium car-

bonate 550 to 600 parts per million. When soluble organic matter

(which is acid in reaction, and stimulating to citrus seedlings) in concen-

trations of 1000 parts per million or more, is added to a sodium carbonate

solution of 400 parts per million, which in itself is toxic, a highly toxic

t|

solution is formed which kills the root tips of citrus seedlings. This reac-
' tion appears to be of practical importance in connection with the toxicity

of soils containing small amounts of sodium carbonate.

[T»9-»3I]
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PLANT 732
- The " Ardito

"
Wheat, Obtained by Hybridisation, in Italy.

— strampelli n., i 1

BREEDING in L'ltalia agncola, Year 57, No. 6, p. 177, i pi. Piacenza, June 15, 192c.

This new variety of wheat was obtained by the author at the Cereal

Bxperimeat Station at Rieti. It was derived from the cross Tarwe X Rieti

which gives an excellent yield but ripens exceedingly late, after hybridi-
sation with the a Japanese wheat « Akagomughi », of no cultural value, ^

but very early. It has the following characters :

Ears red, with an average density of 26, and a number of fertile ^

spikelets varying between a minimum of 18 and a maximum of 22 (aver- i^

age 20) it'll
ri

Spikelets bearing 4 to 5 fertile flowers ; the average number of caryopses

per ear is 65 to 70, with a maximum of 75 and a minimum of 50.

Glumes oval, with pronounced keel with a red tip, principal vein

and secondary veins, with reddish brown edges.

Palea, oval, lanceolate, edge reddish brown, beards of varying lengths'

increasing in size from the bottom of the ear (3, 5, 10, 15 mm.) to the tip,

(45 or 50 mm).
Caryopses, fine reddish colour, varying in size and shape according

to their position on the ear, but inclined to be oval and slightly inflated,

lobes round in section, and concave ventrally. Average length 6.3 mm,
average breadth to 3.3 mm, dorso-ventral diameter 2.8 to 3 mm.

Endosperm starchy. Weight of 1000 grains 35. 40 gm, weight per
hectolitre 79 kg.

Stalks strong, barely 80 cm. in height.

Maturity very early ; in 1917, harvested on June 17 ; in 1918 (sown
on the liillside, southern exposiure, clay soil;, harvested on June 8

;

in 1919, cultivated on the cool plains, it was ripe on June 30, whilst Rieti,

could not be harvested before July 15.

Yield. The last crop gave more than 24.49 cwt. per acre. Thib

wheat must be sown somewhat thickly.

733 - The Production of Wheat for the Highlands of British East Africa by Hybridisa-

tion and Selection. — Dowson, W. j., in Bulletin No. 4, Department of Agriculture

Nairobi, British Eau Africa, pp. x-i6. Nairobi, 1919.

The principal object in selection consists in the production of a strain

of wheat with a good yield and at the same time resistant to various

rust fungi (black stem rust = Puccinia Graminis; yellow rust P. ghima-
Hum ; brown or leaf rust P. triticina.)

The most promising variety from the point of view of resistance to

rust, found on I/ord Delameres estate, was the Italian wheat Rieti, and this

subsequently constituted one of the parents for hybridisation experiments
later on.

In 1910-12, both at the Government Experimental Farm, Kabete,
near Nairobi and also at Lord Dela mere's estate, the following crosses

were made :

No. I, Rieti X Bobs (Australian).

No. 2, Rieti X Gluyas (
» ).

No. 3, Rieti X Australian

[732-733]
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No. 4, Rieti X Thew (Australian).

No. 5, Egyptian No. 3 X Thew.

No. 6, » No. I X »

No. 7, » No. 4 X »

No. ", » No. 2 X »

No. 9, Rieti X Federation.

No. 10, Early Rieti X Thew. ^
Rieti wheat was selected because of its resistance to all the forms

of rust. It was also discovered that the Egyptian wheats exhibited a

high resistance to Puccinia Graminis but were occasionally susceptible

to P. glumanim.
The other parents, although not be relied upon to withstand rust,

possessed on the other hand further outstanding quahties such as good
quality grain, stiff straw, beardless ears, etc. ?

During the season January to February 1911, the following crosses

were made at Kabete :

No. II, Rieti X Red Fife:

No. 12, Eg3^tian No. 3 X Yellow Fife.

No. 13, B No. 3 X Nut Cut (Australian).

No. 14, » No. 3 X Moulds, i>

No. 15, » No. 3 X Thew.

No. 16, » No. 4 X Thew.

No. 17, Early Rieti X Moulds.

No. 18, Early Rieti X Chinese White.

No. 19, Red Fife X Golden Ball.

No. 20, Early Rieti X Bobs.

The results obtained were encouraging and justify better hope for

the future. Even now this work demands a special officer, who shall

devote his whole time to the problem of plant breeding in general, in addi-

tion to experimental work with wheat.
A recent cross between the Canadian wheat Marquis and one of the

Ijest selections of the cross No. ii (Rieti X Red Fife) gives very promising
results .

Of the 20 and more hybrids originally created, only some 5 or 6

have proved really resistant to rust, and at the same time fair croppers
'of good milling grain.

The following is a list of selections from the most satisfactory hybrids
thus obtained :

i) Selections from hybrid No. 4 (Rieti X Thew).

2) » » » No. 10 (Early Rieti X Thew).

3) i> » » No. II (Rieti X Red Fife).

4) » B B No. 12 (Egyptian No. 3 X Yellow Fife).

5) » » « No. 13 (Egyptian No. 3 X Nut Cut).

Some of these hybrids have already been grown on a large scale and
with success in a considerable number of districts : Machakos (Athi River)

Nyeri, Thika, Nairobi, Nakuru, Molo, Uasin Gishu and Trans-Nzoia.
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734 - Inheritance of Waxy Endosperm Aleurone Colour, and the Correlation between

Endosperm Texture and Aleurone Colour of Maize. — Kempton, j. h., in the u. s.

Department of Agriculture Bulletin of Plant Industry, BulletinNo. 754, pp. i-g, figs. 14^

bibliogr. of 16 works. Washington, D. C, June 26, 1919.

In 1908 Mr. G. G. Collins fotindin a variety of maize imported fronx

China, a new type of endosperm which was entirely different from any
others previously known .

The 3 types already recognised are horny, starchy, and sweet. The
cut surface of the endosperm of the Chinese variety resembled a hard

wax, and the texture was therefore designated cereous (waxy).
This waxy endosperm was fotmd to be alternative to homy endosperm,

behaving as a definite recessive character, no blending or intermediate

stages having been found, which simplifies the observations and studies

on inheritance and the behaviour of Mendelian characters.

This bulletin reports the results of a series of investigations on ;

(i) The inheritance of waxy endosperm ; (2) the inheritance of aleurone

colour ; (3) the correlation between endosperm texture and aleurone ;

(4) the correlation between endosperm texture and aleurone colour.

Crosses were made between the waxy maize and an Algerian variety
of maize with a horny endosperm.

Inheritance of waxy endosperm. — In 1911, crosses were made
between the Algerian var (homy) 9 ^ Chinese var. (waxy) (^ giving;

the hybrid Dh 237, and between the Chinese var. (waxy) 5 X Algerian

var, (homy) (5 , giving the hybrid Dh 234.

In each case, in the F^ it was evident that the horny character was

dominant. The F^, resulted in a monohybrid, in the ratio horny : waxy
= 3: I. A fact of considerable importance should be observed, namely^
that the deficiency in the waxy character, although negligible is constant,,

and could not be considered as due to chance or to calculative error. In

the F^, for example, instead of 25 % with waxy endosperm, the mean

percentage for F^ and F^ is 23.9, showing a deviation of i.i %.
The reciprocal crosses clearly indicated that, in some cases, the per-

centage of male gametes bearing the waxy character was belowthat expect-
ed. It has not been possible so far to determine whether this observed

deficiency is due to a higher death rate, reduced vigour, or a failure

of equal segregation.
Inheritance of aleurone colour. — The Chinese variety possesses

white aleurone, and the African variety coloured aleurone. Twoand pos-

sibly more factors are concerned in the production of the latter character.

The percentage of white seeds obtained in the F^ of the hybrid Dh 234
showed that the aleurone colour of this hybrid behaved as a unit character ;

approximating 25 % white. The F2 of hybrid Dh 237 on t'he contrary,,

fell into two individual groups ; approximately half the plants having
a monohybrid and the other half a dihybrid ratio.

To explain these phenomena, it is necessary to assume that aleurone

colour is th^ result of 2 factors, which may be designated by the letters

C and R. In the first cross (Dh 237), the Chinese parent had the gametic-

[»»<]



PI,ANT BREEDING 837

combiuation cR cR and the African CR CR. When cR(^ fertilised

CR ? ,
a coloured seed would result, and this when sown would produce

the gametes CR and cR, which would give a ratio of 3 coloured to i white

when self-pollinated. If, however, cR(5 is fertilised with Cr$ ,
a coloured

seed would result, which when sown would produce 4 kinds of gametes,
\nz. ; CR, Cr, cR, cr, and these when self-pollinated would result in 16

different combinations in a dihybrid ratio of 9 coloured to 7 white.

In the second cross (Dh 234) it is assumed that the Chinese parent
had the gametic composition of Cr Cr, and the African CR CR. When CR(5
fertilised CR ? ,

a couloured seed would result, which when planted wotdd

produce the gametes CR and Cr, resulting 3 coloured to i white. There was
deviation from this rule : Fg gives in every case the monohybrid
ratio.

An Fi plant of the hybrd Dh 237 was pollinated with the Chinese

variety, and the resulting ear had 54.17 % white, while another ear of the

Dh 237 plant when self pollinated gave 25.2 % white seeds. Assuming
that Dh 237 (segregating 3 coloured to i white) has the composition CR cR,

a Chinese plant producing only c R gametes would be expected to give 50 %
white when crossed with Dh 237.

The hybrid Dh 237 (CR cR) when self-pollinated, would give theore-

tically 25 % white seed (25.2 % was observed).

The Chinese hybrid (cR 9 )
would give theoretically 50 % white seed

(54.17 was observed).
The white seed can therefore be classified theoretically according to

the percentages, 25, 43, 75 and 50 ;
but in reality deviations are not only

constant, but although small, always, in excess of the probable error which

excludes the possibility of attributing them to chance.

The 163 ears had a total of 81 366 seeds with 25 % white instead of

25.5 % ',
the difference of 0.5 % being given the number of the seeds invol-

ved, is almost 5 times the probable error,

For no ears with 47 872 seeds, 49.2 % were white instead of the ex-

pected 50 %. The deviation of 8 % is 5.10 times the probable error.

For 15 ears with 6519 seeds with 43 % white, there was a deviation

of 0'75 % from the expected percentage.

The experiments confirm results previously obtained concerning
the aleurone colour special. Attention should be drawn, however, to

the deviation of the percentages of white seed, deviations which un-

doubtedly exist and which cannot be attributed to chance.

Correlation between endosperm texture and aleurone colour.
— Taking the symbol H for horny endospermtextirre, and h for the waxjr
texture. The results of a series of analyses dealing with 17 15 seeds

has led the author to discover that a correlation exists between the factor

C (colour : see preceding paragraph) and the factor H. This degree of correla-

tion has been foimd to be 0.762 i 0.0057, ^^^ ^^^ ^^Y ^^ explained by
adrnitting that the gametes CH and Ch, instead of giving equal numbers »

gave a ratio of 3 :i.
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735 - Selection of Strains of Dent Maize, Considering both Yield and Maturity, Adapted
to New York State Conditions. — Myers, G. H., in the journal of the American

Society Agronomy, Vol. XII, No. 3, pp. 106-112. Washington, D. C, March, 1920.

The selection of dent maize was begun for the purpose of obtaining
strains better adapted to the State ot New York conditions, taking into

account the qualities of yield and matturity, owing to the comparatively
short growing season free from frost.

The experiments were carried out at Saratoga at an elevation of

400 ft. Here the growing season has an average length of 154 days,
and the average date of the last spring frost falls on May 6, and the average
date of the first autumn frost on October 7. Only the early strains.

of flint maize could be matured in this district in normal seasons.

Selection was made by the ear-to-row method, the seed from one

ear being sown in a single row. The yielding capacity and matm-ity
was determined for each row.

i) Yield. — The total yield per row, as well as the individual

yielding capacity were recorded. The latter was obtained by dividing
the total weight in each row by the total number of eared stalks.

2) Maturity. — At the begmmng of the harvest season and at

the end of the growing season, the ears were divided into two lots, ripe

and unripe. The number of ripe ears was divided by the total number
of ears, to give the expression which is called the "percentage of ma-

turity.
"

Having determined the yield and the mattu-ity,it was thought desirable

to combine both of these expressions into a single one which should serve

as a basis for selection. The author multiplied the average yield per plant

by the percentage of maturity. This gave the
"
selection coefficient ."

Using the yield per row mstead of the average yield per plant gave another

coefficient, and this was not markedly different from the first.

The higher the selection coefficient, the greater will be th^ value of

the corresponding line. In 1909, data from 50 rows were obtained showing
a variation in the value of the selection coefficient ranging from 0.008 to

0.494.

From each row, 6 to 10 seed ears were reserved for further exam-
ination.

The following data from the comparison plot in 1911 and dealing
with both selected and original seed from Illinois, are given :

Table I shows the results of 3 years' selection. The difference as

shown by the yield is not striking, the average tor the selected seed being
0.621 lb., while that for the original in 0.650 lb. With regard, however,
to the percentage of maturity, there is a marked difference in favour

of selected seed, for which the average is 71.9 while that for the original

is only 13.2.

It has been fotmd possible, therefore, to obtain a strain of dent maize

which gives a good yield, and at the same time ripens sufficiently early
to respond to the cHmatic exigences in New York State, with better

success than the original variety.
'
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ratio 3:1. When F^ individuals were crossed with the abnormal parent
there resulted 368 normal and 381 abnormal (i : i). It is evident that

the two types differentiated from normal by the single factor pair : Tsts.

Tassel-ear plants crossed with normals gave 24 normal plants in F^,
and 260 normal to 36 abnormal in F2. This is too great a deviation from
a 3 : I ratio to be due to chance. The possibility is at once suggested that

the two types differ by one factor pair, and in others by two pairs hence

the 15 : I ratio. But the calculated numbers, should be 277.5 normal
and 18.5 abnormal. Bven such a deviation as this would very rarely
occur by chance.

The author, after having obtained analytical data for numerous .

progeny, both in Fg and Fg, returns to the theory of the 3 : i ratio, suggest-

ing that the observed deficiences in the abnormal plants are proba-
bly due to the low germinating capacity of the seed, the general lack of

vigour displayed, and the consequent failure of the abnormal plants to

survive and become differentiated.

It has been stated above that tassel seed and tassel ear were at first

supposed to be identical. But, if the two types were fundamentally
identical, differing only in density of inflorescence, vigour of growth,
etc., crosses between the two should give pistillate-flowered plants. This

cross is of course impossible, owing to lack of pollen.
Conclusive evidence can, however, be obtained from crosses of

normal plants, the one heterozygous for tassel seed and the other hetero-

zygous for tassel ear.

.
If the two recessive types were the same, the cross of two heterozygotes

should give 25 % of pistillate flowered plants in the progeny. But

69 normal plants were produced by the cross. The two pistillate-flowered

types are therefore genetically distinct. What the double recessive will

be like cannot be decided until another generation is evolved.

The two abnormalities show interesting linkage relations with certain

other factors of the maize plant.
A back cross involving tassel seed, Ts ts (normal heterozygote of Fj)

and a factor pair for pericarp colour, Pp, gave 81 normal plants, all with

red pericarp, and 77 tassel seed plants all with colourless pericarp.
The colourless pericarp and the tassel seed characters will then, be

linked, that is, connected with the same chromosome, and the normal
and red pericarp characters will be united in a similar way.

In a similar back cross, but involving a tassel ear Te te, there

appeared normals with red and coloiurless pericarp and tassel ears also

with red and colourless pericarp. There were 50 plants of the parental
combination, i. e., tassel ears with colourless pericarp and normal ears

with red pericarp, and 56 of the other two combinations, i.e., tassel ears

with red pericarp and normal ears, with colourless pericarp.
There is therefore a distinct difference in these two cases between

the linkage relations. In the second case, according to the "crossing
over

"
hypothesis (the exchange of characters between two paired chromo-

somes) the cross-over percentage will be 52.8 %. Apparently then in
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more than 50 % of the cases, half of the chromosome possessing the character

tassel ear, becomes detached and unites with half of the other chromosome

possessing the red pericarp factor. It is known that a recessive leaf ab-

normality called
"
Hguleless

"
(Lg Ig) is linked with a dominant plant colour

called sun-red, in which the factor pair Bb is involved,

A back cross involving Bb, Lg Ig and tassel ear (Te te) produced
96 plants with 6 to 8 possible combinations of these 3 pairs of factors.

The cross-over percentage for Bb and Lg Ig was 29.2 for Bb and Te te

20.8, and for Lg Ig and Te te 45,8. In this last case, the percentage
is so near 50 that, standing alone it affords no satisfactory evidence of

linkage between the two characters
"
tassel -ear

"
and "liguleless.

"

The numbers of all the several classes were very close to expectation
on the basis of the cross-over percentage observed. Of the 96 plants,

50 were non -cross -overs, 44 single' cross-overs and 2 double cross -overs.

There are no data available at present with respect to the possible
relations between Ts ts, Bb and Lg Ig.

What would be the appearance of a plant with the double recessive

tassel ear, and tassel seed is not yet known. However, the known linkage
with other characters should make the solution of the problem less difficult.

By introducing both Pp and Bb into the cross of tassel seed and tassel

ear : (i) Any resulting pistillate flowered plant with colourless pericarp
is almost certain to be ts ts, and (2) any pistillate flowered plant having
the factor of the pair Bb present in the tassel ear parent of the tassel

seed tassel ear cross will, 4 times out of 5, be te te.

737 - Pure Line Selections of Rice in Burma. — The Tropical Agriculturist, Vol. i,iv,

No. 3, pp. 133. Peradeniya, Ceylon, March, 1920.

Varietal selections of rice are being continued and "kalagyi
"

a

strain improved at Mandalay has been tried at Hopm with good results.

At Yawnghwe the native varieties have been examined, and 3 selec-

tions made, and these are being multiplied for distribution.

The variety Ngasein 2104 continues to be a favour te with cultivators,

especially in the Kyankse district where the area covered is gradually

extending.
In the Southern Circle the pufe strains Ngasein 8, Ngasein 10, Nga-

•chima and I^etywezin continue to hold their position.

Ngasein 10 as a heavy cropper is the premier variety and in spite
of the fact that the season was unfavourable the yield was 3084 lb. per
acre on an area of 22.74 acres.

738 - A Mutating Blackberry-Dewberry Hybrid Rubus caesius x R. fruciicosus.— Detien, ly. R., in The Journal of Heredity, Vol. XI, No. 2, pp. 92-94. Washington

Feb., 1920. \

The hybrid Rubus caesius X R. fruticosus {lacinatus Wild.) is very
common in the vicinity of Raleigh, N. C. In the summer of 1915, the

author discovered a specimen with a two canes, one normal, i.e., with entire

leaflets, and one abnormal, i. e., with finely divided leaflets. The latter

crown was taken up and planted in the station experimental vineyard.
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842 SEEDS

AGRICDMURAL
SEEDS

By means of tip-layering, two distinct plants were secured, which continued

to reproduce themselves, conserving the characteristics of the original

mutation. In 1919 amongst the progeny, cases of atavism were noticed

consisting of a complete or partial reversion of the leaflets to the un-

divided form.

739 - Natural Selection of Asphodelus Luteus Effected by the Marime Climate

on the North Coast of France. — See No. 719 of this Review.

740 - Distribution of Seeds for Sowing in France. — hitier, h., and j.,ui vExpansion

Economique, Year III, No. 8, pp. 13-14. Paris, 191 9.

The export of French seed, which has more than doubled in quantity
within 50 years from 1880 to 1913, represented before the war a value of

50 million francs.

At the head of the list of these export comes the leguminous seeds:

alfalfas and clovers. In France there are two principal centres for the

production of these seeds, i. e., Provence and Poitou situated on very
fertile soil, where alfalafa seed is produced which is universally sought
after throughout the world. In Poitou and in Brittany, clover seed is

produced in large quantities.

Saint-Remy, in Provence, is one of the most important districts

for the production of seeds of vegetables, such as beets carrots, celery^

cabbages, cucumbers, spinach, broad beans, kidney beans, lettuce, and

onions. The principal seed warehouses, not only in France, but alsO'

in England, Russia, Denmark, Holland, the United States, and before

the war Austria and Germany, arrange with the farmers at Saint-Remy and

in its vicinity to propagate a certain quantity of the best seeds from,

these plants.
It is the same in the lyoire valley, between Saumur and Angers, where

^

the cultivation for seed has developed considerably within the last 40 years.*

The farmers in this valley have foimd their soils to be an -especially suitable

medium for seeds. The better known seeds merchants in Paris have special

seed plots there, which are superintended and worked by their agents^

who visit frequently and have charge of the selection and cleaning of the

produce. The principal crops included are : Cabbages, carrots, lettuce,,

beets, chicory, cucumbers, celery, kidney beans, turnips, leeks, sorrel,,

parsnips, parsley, pumpkins, radish, salsif}', etc. Mignonettes, balsams,,

wallflowers, everlasting flowers, pansies, carnations, pinks, amaranths,

etc., are also cultivated for seed purposes.
Even with the greatest care on the part of certain establishments

and certain farmers, before the war, the production of beet seed was insuf,-

ficient to meet French requirements, and peimit of extensive exportation.

But, since the war, in various parts of France, the crops have been

increased and the most careful and perfected methods of selection used-

Moreover, for some years now, in the experiment stations organised by
the French syndicate of sugar manufactiure, French seed carefully com-

pared with German seed, has given excellent results, both in size of

root and in sugar yield per hectare.
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After the war the French production of beet seed should be able to

cope with the demand both in France and abroad. In 1918, a Syndicate
of French Beet Seedsmen was established. This Syndicate does not

intend only to support the corporate interests of the profession, and
to investigate and improve the beet seed, but also to see that the seed

sold under cover of the Syndical Chamber, responds to certain guarantees.
This is a commercial organisation which resembles the

"
douze marques

"

flour market. The syndicate sets a guarantee markon the roots produced
by each of its members, these agreeing in advance to submit mutually
to this strict method of control.

741
- Topping of Wheat Liable to Lodging.

— I. ScHRiBAux, 11. bachelier, in Comptes

rendus de VAcademie d"Agriculture de France. Vol. VI, No. 14, pp. 360-365. Paris, April*

14, 1920.

I. — M. SCHRIBAUX describes a definite means, not only of dealing
with lodging, but for utilising the vigour of growth of wheat to in-

crease the grain yield at the expense of the straw yield.

When the wheat shows signs of bearing and measures about 30 cm.
it is suflSicient to cut back to 15 cm, i. e., to half its normal height. When
the plant again reaches a height of 20 cm., it is advisable to cut back a

second time to 15cm. if it still appears liable to lodging; this second

treatment is hardly ever necessary. By this means, the entire wheat

crop is rendered resistant to lodging, whatever the height, and 30 and 15
cm., are the recognised figures which it is. wise to observe as nearly as

possible. If the wheat obviously exceeded 20 cm. in height, one must
take the risk of topping, anyhow to a small extent, the young ears,

which are still enclosed in the sheath.

The practice of topping, first pointed out by M. Hanicotte, farmer

and former President of the Syndicate of Agricultural Distillers in the

North, is at the present time a generally recognised procedure on
the best farms in the north of France. On small areas, the wheat
is cut with the scythe or sickle ; in the neighbourhood of Paris, a header
is employed, which is a kind of very light sickle with a blade which can
be lifted to at least 15 cm. This same implement, manufactured by
Garnier, at Mormant (Seine-et-Marne), is also u^ed for destroying weeds

amongst the wheat.

Topping delays ripening for some days and somewhat reduces the

straw yield, but, on the other hand, the quantity and quaHty of the

grain yield is improved. A field thus treated gave the lowest proportion
of dwarfed wheat. The cause is easily expHcable : The topping which
can be compared to the pinching practised by gardeners has the effect

of equaUsing the development of the tillers. The more advanced
are retarded in growth to the advantage of the smaller ones, not reached
with the sickle ; the latter which would have only given small tiller growths,
take the same time to mature as the older ones.

In order to show the various advantages of topping, M. SCHRi-
BAUX gives a brief resume of a paper read some time ago (1909) before

[840-841]
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the National Agricultural society, by M. BachEWER, M. BachewER had I

cut back wheat covering an area of 61.75 acres sown after alfalfa, leaving
a control plot of 32.8 ft. untouched for comparison purposes. In thej
aiea treated, M. BacheliER obtained an increased yield of 633 kg. of grain

j

and a decreased yield of 700 kg. of straw per hectare.

What expenses are entailed by this operation ? The machine used!

cost 450 fr. (pre-war prices). The cost of upkeep is negligible, as thej
blade is held- too far away from the soil to encounter obstacles, (14 fr.

for upkeep in 7 years. An area of 9.8 acres, can be covered in a dayj
by a man and a horse. The cost per acre may be estimated thus :

Manual laboiir and horse

Depreciation and upkeep of machine

1.00 fr.

0.60 »

1.60 fr.

This expense, plus the value of at least 13.7 cwt. of hay, is largely

compensated for by the decrease in the cost of harvesting and the superior]

quality of the produce.
The idea of topping is almost as old as the cviltivation of wheat, buti

M. Hanicotte has the merit for having perfected it.

This method is equally successful with oats but the operation is not

so easy as with wheat. As oats grow very quickly, the time aliowee

for performing this operation is very limited. By delaying the treatment

there is a risk of a letting the plant get too tall, and of injuring the paniclej
still enclosed in the sheath, and consequently of damaging the production!
of grain.

II. — M. BacheliER considers that there is no reason to fear thatj

even in case of drought, topping will damage the crop yield.

In order to apply this process to hardy wheats, it is absolutely neces-j

sary to choose the right moment when the upper part of the leaves cai

be clipped without touching the stalk. The whole success of the
opera-j

tion depends on this precaution..
With the Garnier, it is possible to cut back 9.8 acres per day. Thq

machine consists of a kind of shears with a detachable blade which can b^

regulated to the height of the wheat. This blade is lighter than that of

mower. It is necessary to work quickly, as the period when it is possibly
to cut back wheat is very limited. Topping slightly reduces the heigh^
of the stalks and makes the plant resistant to lodging.

742 - Phosphatic Fertilisers as a Means of Hastening the Maturity of Maize.— ra-j

MOND, I,. C, Harcourt, R. and Ellis, J. H., in The Agricultural Gazette of Canadc^
Department of Agriculture, Ottawa, Canada, Vol. 6, No. 6, pp. 550-552. June, 1919-

It is well known that phosphates are particularly valuable in inducl

ing root development, and that later in the life of the plant the
ripeninjj

processes are hastened by them. This has already been demonstratec

in England, by Dr. F. J. RussEi,, at the Rothamsted Experiment Statio]i|

dealing with crops in general ; in the United States by Prof. L- H. Smiti

Agronomy department, Illinois ; by Prof. G.E- Corson, Iowa Colleg^
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Station ; by Prof. J. D. Harper at Indiana, and by Prof. R. A. M00K.E,

University of Wisconsin, with maize.

The stimulative action of phosphates on ripening, has the same effect

as a deficiency of water, but to a minor degree ; nevertheless, as maize

is deep rooted, there is not the same danger as with other crops (for example

barley), that in case of drought the use .of phosphatic fertilisers may
add to detrimental effects of lack of water. It seems safe to conclude

that this fertiliser will give invaluable aid in extending the northern Hmits

of the maize area, both for grain and silage purposes, owing to its ripening
effect on the crops. In Ontario, Mr. R. Harcourt has noticed that the

use of phosphatic fertiliser brought the maize to a stage of maturity a week,

in advance of the usual time. Further investigations will be necessary

before it will be possible to ascertain to what extent phosphatic fertilisers

may be used to hasten the maturity of various varieties in different lo-

calities.

743 - Note on the Cultivation of Floating Rice in Cochin-China.— Tran-van-un (As-

sistant at the I^aboratory of Genetics of the Scientific Institute of Indo-China), in the

Bulletin agricole de Vlnstitut Scientifiqiie de Saigon, Year II, No. 2, pp. 46-52. Saagon,

February, 1920.

The botanical name of floating rice is Oryza Sativa ly. var. utilissima

Kches, var. mutica{i) according to PiERRE or 0. Sativa !>. and var. fluitans

according to Crevost and LEMarie.
Centres of cultivation. — This crop is important in the Cambodian

provinces of Battambang, Kompong-Khom, and Preyveng. and, according
to M. Brenier, it constitutes the greatest part of the export from this

legion (50 000 to 60 000 metric tons.) Only recently introduced into

Cochin-China, it occupies a preponderant place in the province of Chaudoc

and is cultivated in certain cantons in the province of I^ongxuyen.
The first experiments on the cultivation of floating rice were made

in Cochin-China in 1900 by Phan-van-VANG, with seeds brought from the

north of Kratie (Cambodia). The growers quickly saw the advantage to

be gained, in a region subjected during 6 months of the year to heavy
floods, by the cultivation of a rice capable of following the rising of the

Waters. Since then the cultivation of floating rice has increased steadily

until at the present moment it covers from 70 to 80 % of the total

cultivated area of the province of Chaudoc, i. e., 63 000 to 72 000

hectares; the production amounts to from 115 000 to 130000 metric tons.

Growth of floating rice. — During the first two months of its

growth, floating rice develops aerial roots like ordinary rice and puts out

as many as 15 shoots'per plant. When this stage is past, in order that it

may prosper normally its stem must be completely submerged. This

condition is realised in the low-lying plains, where it is grown thanks to

the annual rising of the Mekong. As the waters rise the floating rice rises

with them, keeping the tips of its leaves on the surface all the time. Its

(i) Bulletin du Laboratoire d"Agronomie Coloniale, edited by M. A. Chevalier, No. i. Es-

ptees et varietes de riz de I'lndo-China, par M.lk Camus, p. 18. [Author's Note)
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roots then grow vertically and continue to lengthen out, forming fresh

nodes. At the same time from each node spring rootlets which, in the

marshy water, ensure the nourishment of the plant concurrently with the

roots in the ground.
At Chaudoc the plain is constantly covered from July, to November

with water var5dng in depth increasing towards the 15th and 30th of

each lunar month and generally reaching its maximum in September
or October. The depth of water varies on the average from 1.20 m. to

1.50 m. A heavy gradual flood is best for the growth of floating rice.

It has been found that the water should not rise more than 10 or 12 cm,
if the rice is to rise mth it.

The water should subside gradually, for a sudden fall prevents the

plant attaining its full development and deprives the grains of nourish-

ment just as a rapid rise is unfavourable by submerging it, thereby

weakening and sometimes destroying it. For instance, in 1917, a very
favourable year for floating rice, at Chaudoc the rising waters were at

first 2.15 m. deep (July i) and finally attained a maximum of 4.82 m, ia

the first days of November.
When the water subsides, the floating rice gradually sinks until it

lies flat, and from the nodes near the tip, branches shoot (one per node)
which may, in turn, form one or two ramifications. There may be 3 to

5 branches per stem, each bearing a panicle. The tertiary ramifications,

not having time to develop completely, do not bear grain. In a field

of floating rice the branches, which all right themselves, slope in one direc-

tion so that the field presents a very different appearance from that of a

field of ordinary rice which stands straight up, except in case of lodging.
The lower part of the stalk which lies flat on the ground, rots and the

healthy part obtains nourishment by striking roots from each node into-

the groimd. From these nodes in contact with the soil there may spring

secondary stalks which also take root and live a separate existence from

the mother plant thus leading to propagation by shoots.

The sta^kof the floating rice is thicker and harder than that of ordinary

rice, but it is more brittle when dry. When it has finished growing,
it may measure, so the growers say, from 2.50 to 5 metres in

length.
The author, examining the stalks of the Nam-vian variety, has obser-

ved that the length varies from 3.50 to 3.70 metres. The intemodes are

very numerous : from 9 to 15 on each stalk. The intemodes of the lower

part of the parent stalk are the most developed (as much as 50 cm.), and
become shorter as they reach the top (15 to 20 cm.) On the branches

the' author has noticed the contrary ;
as they become more remote from

the parent stalk the intemodes are longer (6, 11, 12, 18, and 25 cm.).
In ordinary rice the number of intemodes is rarely more than 3 to 5. No
noticeable diflterence exists between the leaf of the floating and ordinary

rice, except that the parent stalk is bare for a considerable height and only
has leaves on the upper part where the branches are given off. Floating

rice, therefore, is very different from ordinary rice both morphologically
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and physiologically and, according to the author, ought to be placed in

the genus oryza as a distinct botanical variety.

Varieties. — In 1901 only one variety of floating rice was known

in Cochin-China, but in 1906 M. Pauchout (i) described 10 varieties several

of which are no longer grown. The cultivated varieties all come from

Cambodia and there are now 6 in the Chaudoc region. There is little differ-

ence between them from the point of view of vegetation, but they ripen

at different dates covering a period of 30 days.

The period of growth of all these varieties varies between 8 and 9

months ; sown in April or May they are harvested in December or

January.
The seeds of all these varieties fall very easily, and they often contain

a variable proportion of red seeds. There are also varieties of floating

rice with entirely red grains. These red grains are sometimes in demand

among Chinese buyers, probably for distilling pvurposes. There is also a

glutinous variety of floating rice, but the grains, however, are less glutinous

than those of the ordinary glutinous rice and have no smell.

Cultivation. — Towards the end of the first Annamite month, after

the crops have been gathered in, the straw, which was left on the ground
at the time of the harvest, is burnt. During the second month when
the first rains fall the ploughing is done. According to the altitude the

soil is exposed to the sun during a period ranging from i to 2 months,

so that, in the low-lying districts sowing time falls in the third month

and in the forurth month where the elevation is higher. Sowing is generally

done by hand and harrowing is necessary to even the seeds.

Rice and maize are sometimes cultivated together, and are sown in

alternate rows (2 of rice to i of maize) at a distance of 40 cm. or in pockets

spaced at 20 cm. in every direction. The maize is sown 15 days before

the rice. In any case the quantity of rice sown varies from 3 to 5 gia (2) per
hectare ; for ordinary rice that is to be transplanted I gia per hectare is

sufficient. Floating rice requires no care
;
its growth is assisted by the floods

and it flowers about November when the waters subside, arid matures

in December to January.
At this period the rice is cut with a sickle at a height of about 50

cm. as with ordinary rice ;
the rest of the straw, which is left in the ground,

is burnt later on. The ground is dry at harvest time.

Yield. — This varies from 80 to 150 gia per hectare according to the

nature of the ground and the height of the floods. The average yield is

from 80 to 100 gia.

Commercial grades of floating rice. — Because of the way
in which it is grown, floating rice is always more or less mud-stained and

dirty But, yielding large and usually plump grains, it has the advantage
of being heavy, giving 24 kg. per gia of 40 litres. Its weak point is that it

often contains a rather large proportion of red grains which require a

(i) Pauchout. Note on the cultivation of floating rice in the province of ChaudSc.

Revue Indochinoise 1906. [Ed.)

(2) The Annamite gia = 40 litres. {Ed.)
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longer polishing process, ani 3rield more subsidiary products. Fortunately^
this percentage of red grains has considerably decreased during the last

years, thanks to the careful selection of seeds by the growers. At the
Rice Competition organised in 1902 by the Saigon Chamber of Commerce^
floating immediately after its introduction into Cochin-China, was
described as follows :

— Round, well-developed grain, well adapted for;

polishing and blanching and on the whole possessing excellent commer-
cial properties. More recently, at the exhibition of Rice Paddy and
Maize organised by the Institut colonial de Marseille in 1911, a sample,
submitted for examination to the Rizieres Meridionales of that town
was judged equal to the large grained Moulmein rice. For the native-

palate floating rice has not the same flavour as ordinary rice. It is consider-

ed that roasting makes it hard and insufiiciently adhesive. Apart from this-

slight disadvantage, no complaint is made against it. At Chaudoc, the

local trades do not differentiate between ordinary and floating rice if the

latter is entirely white. For lots containing red grains the buyer varies-

his price according to the smaller or larger percentage of these grains
and the cheapest quality generally, sold at 5 'piastres per 100 gia, may,
in certain cases, fetch up to 12 piastres. The market-price of the picut
of paddy at Chaudoc is usually 0.50 less that at Cholon. Floating
rice, owing to the size of its grains, which is over the average, is useful-

for export. With this object in view it is worth while for the growers
to eliminate the red grains from their seeds. At the harvest they could put
aside the panicles and sort them one by one. As the red grains are usually
to be found on entire panicles it would be sufficient to decorticate one seed

per panicle, setting aside the panicles which contain red grains. This

simple operation could be entrusted to children, who, as it is well knowu^
are to be found in respectable numbers in Annamite families.

Until the low-lying plains of the North-West of Cochin-China are-

raised, only floating rice can be grown in these districts. Requiring a

minimum of care, it is sufficiently renumerative, thanks to its fairly, good
and regular yield. It is to be hoped that this crop will extend over the,

low-ljnng lands where the rising of the Mekong leads to real floods. The
utilisation of the vast plain of rushes will have every prospect of success if

floating rice is grown.

744
- Prelimmary Experiments with Fertilisers in Rice growing in Indo-China. —
Vernet, G. and NGU-iTEU-Duc lyONG, in the Bulletin Agricole de Vlnstitut Scientifique

de Saigon. Year II, No. 2, pp. 52-53- Saigon, February, 1920.

The authors have made preliminary experiments on the use of ferti-

lisers in rice growing. Unfortunately, the experiments are very incomplete-
because the rice fields belonged to natives who were not greatly interested

in the question, and because they were made at a time when the rice was

already transplanted therefore the observations could not apply to the

entire harvest. The first conclusion to be drawn from these experiments
is that, from an experimental point of view, it is useless to make them upon,
the native crops and more searching ones must, therefore, be made under

different conditions.
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Non^-egian and I^aos nitrates applied at the rate of 250 and 500 kg. per
hectare gave good results, but it is impossible to make any comparison
with the control plots for the reasons already given.

Lime applied at the rate of 1000 kg. per hectare had no visible effect

upon rice already transplanted in the ricefields of Hocmon. The premature

harvesting of the crops by the natives presented any comparison being
made as regards the yield. Calcium cyanamide applied in the quantities

indicated by the Congress of Rice Cultivation at Valencia as representing
the nitrogen necessary for the whole crops, proved to be poisonous to the

rice already planted in Indo-China.

When given at the rate of 500 kg. per hectare, in the low-lying

parts of the field where the water accumulated most, the rice was literally

burnt. But the poisonous effect was only temporary, for some of the rice

plants, which were not completely killed, were able to resist and

prosper.
But if calcium cyanamide, applied in such large qualities to rice,

already under cultivation proves poisonous it nevertheless appears to have

a very different effect when applied in very small amounts. Cyanamide
is a very fine powder and it is very difficult when speading to prevent
the wind carrying some of the fertiliser on to the neighbouring plots.

This is precisely what happened, and the authors show that where the

wind carried a little of the cyanamide powder the growth of the rice

showed excellent results. When the crops were gathered 10 panicles
where no cyanamide was used only gave 754 grains weighing 16.87 S^-
or an average weight per grain of paddy of 0.0223 gm. whereas 10 panicles
with cyanamide gave 1428 grains weighing 32.158 gm., or an average

.weight per grain of paddy of 0.0225 gm. These results are interesting

but the experiments need to be repeated and made more definite; for

this reason M. Magen, Director of the Agricultural Department of the

Scientific Institute of Indo-China, immediately arranged to send for a

speader which could be regulated so as to permit the scattering the fertiHser

evenly in small quantities on the growing rice.

745 - Some Selected Rice Varieties in India. — See No. 737 of this Review.

746
- On the High Nitrogenous Content of Certain Cambodian Maniocs.— ammann, Pi sugar ckoi^

in Comptes rendus de VAcademie des Sciences, Vol. 170, No. 22, pp. 1 333-1 334- Paris,

May 31, 1920.

Manioc, whose roots constitute a source of much sought after food

products (flour, starch, tapioca, etc.), is one of the principal food crops in

the equatorial zone.

Many varieties are known, but in every case the extremely low

nitrogen content of the roots is very noticeable ;
it has thus been usual

to consider manioc simply as a source of starch.

Payen gives 3.51% as the content of nitrogenous matter; Theodore

Pekei^T gives 2.5 and 3%, respectively, tor white and red manioc (these

figuies are calculated on the dry matter).
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good results obtained with Sorghum halepense have been described in a pre-

vious article (i) ; this time an account is given of the results obtained with

ghessab {PenniseUim spicatum) which with its varieties typhoideum and

vulpinum isgrownin Abyssinia and Krithrea, under the name of^" bultuc ",

chiefly as a cereal ; in Central Africa as a cereal ; in Tripoli, Cyrenaica,

Fezzan, etc., it is called "gsab ", "gassab
"
and "abora

"
and in Algeria

"
bescua

"
(cereal and fodder crop): in the Belgian Congo it is grown

as a cereal and fodder crop ; in India as a cereal and fodder crop, known
as

"
bajre "or " cumbu.

" The fodder value of P. spicatum is recognised

throughout East and North Africa. In Italy, P. spicatum has already

been given a trial on the Bolgheri estate (Pisan Maremma) and in

Florence ; although in these two cases the sowings were made very late

(May and June), there was an excellent yield of fodder in the autunn.

In the trials conducted by the author, the seed used was provided

by the Agricultural Department of Tripoli ; and sowings were made on

April 16, 191 9, on friable, poor land, without fertiHsers, in rows 25 cm.

apart. In spite of the very warm dry summer, Pennisetum remained

swollen and green ; flowering began in July and lasted until the advent

of the September rains ; only % of the plants produced completely ma-

tured seeds. In September, the plants had reached a minimum height of

90 cm. and a maximum of 120 cm. The harvest on September 15, yielded

347.7 cwt. per acre of hay with an approximate moisture content of 75 %,
so that the yield of hay with 15 % of moisture corresponded to 153.86

cwt. per acre. The yield would doubtless have been even higher if second

cut had been taken in July.

In the United States, the yields have been much higher ;
for example

Mr. Garrison in South Carolina, obtained 840.15 cwt. per acre for 6

cwt, the first taking place 54 days after sowing, and in Kentucky 696.19
cwt. of green fodder, i. e., 291.8 cwt. of hay for 2 cuts.

The plant cut down whilst in flower, dried at 90° C, and powdered

(containing only I2 % of moisture) had the following composition :

Crude protein (N X 6.25) . • • • 12 % (52.3 % digestible)

Crude fat (Ether extract) 3-9i %
Carbohydrates (sugar) 25.10 %
Cellulose . . . : 36.14 %
Ash 10.16 %

Cattle having shown a distinct liking for this plant, the author

concludes that, if cultivated in I^atium, it would prove a summer fodder

crop of the first quality.
If the grain is allowed to ripen on the early flowering panicles, it is

possible to obtain, even in I^atium, a sufficient quantity of seed to ensure

continuity to the crop without having recourse to African seed. In

the arid regions of the Roman Campagna, 26.741b., per acre is sufficient,

leaving 9.84 ins. between the rows, to give a crop which can even be cut

with a machine, and at the close of the summer, used as pasture, which

(i) See R. February, 1920, No. 202. (Ed.)

[14?]
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is tolerated well by Pennisetum. The plant grows with such vigour
that all other plants are choked. It is extraordinarily bushy with an

average of 12 steins per plant, and, when the seeds ripen, the green plant
continues to send out shoots from the axils of all the leaves . It is advisable

to remove the ears as soon as it is certain that the grain will ripen. In this

way the other ears on the same stalk ripen more rapidly. The author

briefly surveys the trials made in various countries with other varieties

of Pennisetum proving that this genus provides a fodder crop of inestim-

able value for semi -arid regions, and he considers that
"

this species
should be systematically tested in southern Italy and the adjoining
islands.

748 - Lotus Corniculatus in Seine et Oise, France. — de Rotschild, h ,
in the

Comptes rendus des Seances de VAcademie d'Agriculture de France, Vol. VI, No. 20, pp

505-508. Paris, May 26, 1920.

As it was necessary to cultivate large areas of impermeable land

in the Rambouillet district, Seine-et-Oise, the author kept the fact in mind
that with a view to rational and economic improvement, it is important
to give the first place to plants which are the best adapted to the soil

fertility as it stands.

In January, 1919, having analysed the bay from the various natural

meadow lands, and after carefully examining the natural flora, the author

found that the lotus plant, particularly Lotus corniculatus was growing
wild on the plateaux and slopes and in the valleys, and gave promise
of success on the shallow, alluvial undrained upland territory, where
alfalfa and sainfoin are only occasionally found.

In 1919, seeds were sown at the rate of 2.6 lb. per acre with evident

success, the plants varying in height, according to the type of soil, from

3.9 to 15.7 in. , and in exceptional cases to 23.6 in.

From the standpoint of food value, the lotus is at least equivalent
in value to alfalfa and sainfoin. New shoots are sent out continuously
when it is grazed with cattle and even during an exceptionally dry season

It is therefore a valuable leguminous plant for poor regions which have

limited forage resources, with a view to its use as an improving
crop.

M. SCHRIBAUX agrees with M, De Rotschild in recommending that

the lotus should be grown either alone or mixed with Dactylis glomerata\
as a protection crop. L. corniculatus \s without doubt a forage crop of the

first order, and has been up till now too much overlooked, although it

deserves to be classed m the same category as alfalfa or clover. This

hardy plant can apparently adapt itself to practically all types of soil,

and flourishes in all parts of France regardless of climate. It is resist-

ant to disease, productive, of good fodder value, lends itself as readily
to pasture as to hay production and continues growing indefinitely. Ai

heavy top dressing of phosphatic and potassic fertilisers is necessary]
to ensure satisfactory results. The high price of the seeds, which are diffi-

cult to obtain, is the sole disadvantage attached to the plant.
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749
- The Australian Saltbush {Airipplex semibaccata) in the United States.

McKsByTS^./mU. S. Department of Agriculture, Bulletin No. 617, pp. i-ii, figs. 4.

Washington, D. C, September, 1919.

The Australian saltbush {Atriplex semibaccata) was introduced into the

United States some 25 years ago, and was distributed throughout the arid

and semi -arid regions. In practically all cases, the plantations resulted

in failure, and only along the coast, in the San Joaquin and Imperial

Valleys of Cahfomia, and in the Salt River, Yuma, and Santa Cruz Valleys

of Arizona has it become well established. The plant is a perennial and

prostrate, forming a dense mass from 6 to 12 inches thick. The minimum

temperature of the regions in which it^is naturalised is 19° F ; the mean
annual rainfall in regions where it is possible to cultivate without irriga-

tion ranges from 9-16 in. While the Australian saltbush can grow on

jpractically
all types of soil, it is found in but few regions where the soil

does not contain an appreciable amount of alkali. It is quite drought

resistant, but apparently not to the extent of some other species of

Atriplex and other desert plants.
The chemical composition of the leaves and stems of ^. semibaccata,

and of the hay therefrom shows respectively : Water, 78.03 and 7.05 % ;

ash, 4.58 and 19.37%; crude protein, 2.75 and 11.64%; crude fibre,

3.75 and 15.83 % ; nitrogen-free extract, 10.41 and 44.05 % ; crude fat,

48 and 2.01 %. The stems and leaves have therefore an unusually high

content of salt (especially sodium chloride) and comparatively high per-

centages of protein, nitrogen -free extract, and crude fat.

In regions which offer favourable conditions, semibaccata is quite

aggressive, and this adds to its value as a range plant. On account of

±s high salt content it is not as palatable as most ordinary forage crops,

but it is eaten readily by sheep, goats, cattle and horses when other feeds

are scarce. To be of the greatest value it must be supplemented with

other feeds.

The greatest value of this plant is to supply succulent feed in late

n, summer and to furnish a reserve supply. It can be used as a soiling crop,

but has little value as hay. Seed is produced freely, but harvesting

s expensive. For range purposes A. semibaccata should be sown in the

autumn, scattering the seeds broadcast in favourable locations and leaving

it to take care of itself. In sowing with a view to cultivation, the best

time is in the spring and care shotdd be taken to cover the seed only enough
to ensure moisture conditions favourable to germination.

ve

750
-

Silage Crops other than Maize in Canada. — Trueman, j. m., Summerby, r.

Barton, H., Brother Athanase, Toole, W., Ellis, J. H., Bracken, J., McCaig, J.

and BoviNG, P. A., in The Agricultural Gazette of Canada, Vol. VI, No. 6, pp. 538-544.

tawa, June, 191 9.

Information concerning silage crops other than maize from various

fj parts of Canada, including alfalfa, rye, clover, soya, Sudan grass {Sorgum

exiguum), millet, rape, buckwheat, sunflower, mixed cereals, peas, and

vetches.

['r49-»50]
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Experiments conducted during 5 successive years at the Nova Scotia

Agricultural College show that a nnxture of oats, peas, and vetches will

produce, under the prevailing climatic conditions, a larger yield of ensi-i

lage than maize, which rarely ripens satisfactorily. The average analyses j

of this mixture and of immature maize are compared as follows : Water, 1

74.76 to 81.54 % ; ash, 1.72 to 1.24 % ; protein, 2.60 to 2.02 % ; carbo-

hydrates, 19.96 to 14,25 % ; fat, 0.91 to 0.66 %, This mixture, therefore

possesses a higher nutritive value. The seed is ^own at the rate of 3 14

bus. per acre, the mixture being composed of 2 ^ bus. oats; ^/4 bus.
i

peas, and Ys bus. of common vetch. This should be sown as early as l

possible on rich land ; the green crop is cut before the oats turn yellow'
and is put in the silo through a silage cutter, and care must be taken to

tramp it well down.
Wherever maize has not been a complete success, a mixture of peas

and oats appears to give the best results.
1

Peas, soya beans, common vetch, hairy vetch, clover, alfalfa, and wood

vetch put separately in the silo were not liked by the cattle as much as;

when mixed with maize
; what is more, fodder prepared thus kept in goodj

condition much longer.

Artichoke stems moistened with a little water and slightly packed
when put into the silo, gave a feed, mixed with maize, of excellent quality.

The same was noticied with a mixture of maize and sunflower

heads.

At the Manitoba Agriculttual Colleges 7 silos were filled in

1918 with difierent fodder crops, and the appended table shows

the results obtained. It is suggested that when the maize crop does

not succeed, the best substitute appears to be a mixture of cereals

(wheat, barley and oats), with equal quantities of peas, or, preferably,!
with Sudan grass [Sorghum exiguum.) Alfalfa may be ensiled it owing
to wet weather, it is difficult to cure for hay, but ensilage from this crop
is rather dry. Buckwheat and rape both make a very succulent ensilage,

but are difficult to harvest.

Green weight per acre

Air dried weight of

silage %
Analyses :

Water %
Ash %
Crude Protein . %
Crude fibre . . %

Nitrogen free extract %
Ether extract . . %

Maize
Sudan
grass

Millet Alfalfa
Cereals
and
Peas

Rape
Buck-
wheat

tons. lbs.

j8 1560

^5.90

85-34

J.34

2.46

3-31

6.97

0.56

tons. lbs.

1^20

20.J5

70.53

2.24

3-83

9.00

12.91

J.49

tons. lbs.

IS 506

20.53

80.08

2.28

3-13

4-44

9.09

0.86

tons. lbs.

5 Sec. Cutting

46.69

5545.

4.7^

8.30

9-44

19.90

2.X9

tons. lbs.
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Sunflowers give very promising results as a silage crop ; the cattle ate

the silage quite satisfactorily and produced rather more milk as a result

It was however observed that it was more laxative than the oat silage.

In Saskatoon (Saskatchewan,) the sunflower variety Giant Russian yielded
twice as much green fodder as the corn.

In British Columbia relatively more red clover is made into silage

than any other crop, except corn. Prof. BovinG recommends for this

district a mixture of i bus. of oats + i bus of peas + ^ bus. of small

horse beans + ^ bus. of vetches per acre.

751
- Food and Fodder Plants. — Holland, J. H., in the Royal Botanic Gardens, Kew.

Bulletin of Miscellaneous Information, Nos. i and 2, pp. 1-84. lyondon, 1919.

Description of the most important food and fodder plants included

in the Nattural Orders : Legnminosae, Gramineae, Cruciferae, and Rosa-

ceae, etc.

For each plant the author gives the chief countries of production,

imports into the United Kingdom, the approximate production of some
of the principal crops in the United Kingdom; brief details as to uses, and
other notes of practical interest.

752
- Cotton in Guiana (i).

— Bulletin de VAgence generale des Colonies [iormexly Bulletin fibre crops

de rOffice Colonial), Year XIII, No. 145, pp. 47-48. Paris-Melun, Jantiary, 1920.

The cultivation of cotton was first stated ill the Antilles, and the

Caribs paid their annual tribute to the Spaniard in bales of cotton.

During the War of Secession the cultivation of cotton was developed
in Guiana as well as in the other French Colonies, but unfortunately,
was given up afterwards.

Today, however, more interest is taken i^ the crop. In Guadeloupe
(2) and "Martinique it is proposed to revive the abandoned industry. In

the British Antilles the cultivation of cotton has been highly developed
and there is an important production.

Guiana ought to follow this example, as it could compete successfully
in the production of cotton (to which the future promises inde finite exten-

sion) with the other producing countries mentioned and even with the .

United States.

In Algeria drought is an obstacle to the cultivation of cotton ; this

obstacle does not exist in the moist climate of Guiana, where cotton can
be grown both in high and low-lying districts, in river and maritime
alluvial soils as well as on mornes (3).

Between Oyapok and Vincent-Pingon, all the low-lying ground is

Specially adapted for the production of excellent cotton. Cayenne cotton is

particularly silky. The production of cotton requires relatively little labour

and capital, and is suitable for small landowners; it gives rapid results

(cotton is obtained in 6 months) and yields 2 crops yearly, one in February,

(i) This article constitutes the 13th part of the Series entitled "
I,a Culture du Cotonnier

dans les Colonies fran?aises
"

R., May, 1920, No. 522. {Ed.)

(2) See R., May, 1920, No. 522, XI. (Ed.)

(3) Small isolated mountains. {Ed.)

[150 .»53]
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the other in September. The cotton plant in Guiana has the pecuHarity
that it can be renewed indefinitely by cutting the stalk, when it becomes
arborescent. Guiana cotton is one of the best in the world. Formerly,
the market value had fallen so low that it was not worth while cultivating,

and ceased to be produced in Guiana, but times have changed and the

future is full of possibilities.

753 - The " Betratra" a New Oil Plant of Madagascar. — heim, p., Garrige, E.aad

HussoN, M., in the Bulletin de VAgence generals des Colonies (formerly Bulletin de I'Office

Colonial), Yeai'X.lI,No. 143, pp. 679-691. November, 191 9; Year XIII, Ng. 145, pp. 14-21

Paris-Melim. January, 1920.

In the calcareous plateaux with a desert climate (or almost so) in

the districts of Mahafaly and Bara (south-west of Madagascar) there

grows a small tree called by the natives
"
Betratra,

"
and whose oleaginous

fruit is already, to some extent, utilised for local consumption. This

plant is almost unknown botanically ;
we onlypossess some data concerning

it furnished by Jumeli<S and PEREJER De IvA Bathie. Jumei,i,B

sent the authors a case of fruit gathered in the Mahafaly district for the

purpose of botanical, chemical and technical examination. The results

of these studies are summarised in the present note. The plant, belonging
to the Euphorbiaceae.is dioecious, it is a tree 16.4 to 19.6 ft. high, described

at first by M. JumELLE as belonging to the genus Jatropha under the name
of Jathrofha mahajalensis Jum., but the same author thinks that it would

perhaps be better to exclude it from this genus and class it with the genus
Ricinodendron imder the name of Ricinodendron mahafalense.

The "
Batratra

"
would appear to be a distinctly xerophilous plant

adapted to the desert climate of its native country. The shell in which

the fruit reaches the mark6i; is rather thin, but, on account of its adherence

to the kernel, is difficult to remove.
,

Breaking up the fruit is of little practical value, as the oil cake

must be regarded a priori as poisonous and useless as a cattle food, for|

which purpose the kernel alone, without the shell, must be used ;
loi

seeds yielded 81.4 % of kernels and 18.6 % of husks (to a total weigh
of 74-3 gm.). The yield of oil obtained by expression amounts to 40 %
of the weight of the undecorticated nuts?- which is very satisfactory. Th
yield obtained by extracting with ether in a SoxhlET apparatus is 44.64 %
of the entire fruit and 57.68 % of the decorticated nuts.

Chemical exaniination of the oil (clear, without any characteristic

odorur, and of a pale golden yellow colour has shown that it is semi -drying;
almost entirely formed of triglycerides of stearic and especially oleic acids

with small amoimts of these fatty acids in a free state, a small proportion
of volatile fatty acids and a minute quantity of hydrolysed fatty acids

iD[

the form of triglycerides.
If

"
Betratra

"
oil is to be used in soap making it must, when sapo-

nified with potash, be worked with weak caustic solutions at the boil

It makes an excellent summer soap which requires the addition of wintei

oil to resist a temperature below +50C. The oil yields an excellent}*]!'

hard soda soap when mixed with copra and lard.

[T 5 2-7 5 3]
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The oil would be of special value in the manufacture of soap paste

for the texile industry and that indeed is its sole utility.

A study has been made of the oil cake from the point of view of its

use as a fertiliser. It has an average content of fertilising elements, some-

what similiar to those found in flax, exotic rape, black mustard, Guizotia

Oleifera and nuts. Its composition is as follows : Nitrogen, 5.43 % ;

potash (Kg O), 1.236 % ; phosphoric acid (Pg O5), 1.589 %.

754
- Dangers which may occur through the Close Vicinity of the Coco-Palm in Hevea

Plantations and Precautions to be taken when applying Organic Manure to these

Plantations. — De Wildeman, E., in the Bulletin Agricole de I'Institut Scientifique de

Saigon, Year II, No. 2, pp. 53-54- Saigon, February, 1920.

An experiment recently carried out in the Federated Malay States

has shown that the vicinity of the coco palm to Hevea may be injurious

especially to the latter.

In one plantation, the Heveas had been planted in rows between

pre-existeiit coco palms which had been felled. The stipes of the palms
had been split and buried in trenches between the rows of Heveas.

In 1907, it was observed that a large number of Heveas were a more

or less seriously diseased. On examination, the roots were found to be

attacked by one or both of the two fungi ; Hymenochaete noxia and
Pofia hypolateritia.

It was observed that the roots of all the diseased plants had struck

down into the trenches where the stipes of the coco palm had been buried.

In a certain number of cases where the main root had not yet been

affected by the mycelial filaments, it was possible to save the trees by
removing the infected roots, which were, naturally, immediately burnt.

But when the tap-root was attacked the Hevea had to be destroyed.

Examination of the rotting stipes revealed the presence of the two fungi

mentioned above and also of Fomes lucidus, a common fungus of tropical

regions (i). This experiment proves, not only that the parasites of the

coco palm can pass to the hevea, but also that great care is needed when

applying organic matter. Such matter, (rotting trunks and stipes, branches

of all kinds and leaves) may certainly constitute, and do constitute, a va-

luable source of humus towards which the roots will be attracted and from

which they will derive part of their nourishment ; but if this matter is

infected by noxious organisms, it may cause serious diseases, often fatal

to the plantation. It is therefore important to exercise great care in

making up manure in the form of mould. If there is any doubt about

their value from the point of view of fungus mycelium, insect eggs or

larvae, it will be necessary to disinfect or even burn them.
In the same way, great care must betaken in the use of green manures

on the value of which too great stress cannot be laid. The truth must
never be lost sight ot that the more intensive the cultivation the greater
the need of care and hygiene the manager of the plantation must keep

RUBBER
GUM

AND RESIN

PLANTS

(i) See R. September 1918, No. i •\6. (Ed.)
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watch over the liealth of his plants ;
the State, by means of a department

of plant pathology, must enable the planters to fight against the diseases

which attack and will and more attack plantations in the tropics.

755
- Preparation of Cacao.— Teissonier, p., in journal offidel de la Coted'Ivoire, Year

XXV, No. 13. BingerviUe, July 15, 191 9.

The simplest process is to wash the cacao beans in order to remove
the surrounding pulp, and then dry them in the sun. Beans thus treated

are smooth to the touch, and of a light colour ;
the inside is brownish,

inclining somewhat to violet. Cacao prepared in this manner has a

pronounced bitter taste and no special aroma, therefore the process is

not only inadvisable, but should be foi bidden, if the quality of the cacao

is to be maintained.
A superior product is obtained by fermentation, and cacao so treated

is of greater commercial value than that which is merely washed and dried.

The beans are placed in boxes, tubs, or barrels, bmied in soil with 15 or

20 cm. protruding. The bottoms of the receptacles are perforated with

holes to allow of the liquid to escape. The size of the receptacles varies,

but the larger the quantity they contain, the more regular and complete
is the fermentation.

The cacao beans are packed in even layers, and the receptacles covered

with sacks, mats, or simply banana-leaves ; this is done in the evening,
and the beans are left until the morning of the third day, when they are

removed to another receptacle, care being taken to place at the bottom
those beans that were previously at the top, and to move those at the sides

to the centre. This must be done every morning until the fermentation

is complete ;
in this manner, the fermentation is regular and the product

perfect .

The length of the fermentation process varies according to the district

and the air temperature, but it may last from 5 to 7 days. No precise

directions can be given on the subject as the right time can only be learnt

by practice. Some guidancemay be afforded by the fact that fermenta-

tion at the BingerviUe Agricultnral Station takes 6 days.
The process is considered complete when the interior of the bean

has assumed its characteristic red colour, and the beans are then placed
in the sun until they are completely dried, for which pmpose the cacao,

is placed on mats, or better still, in rectangtdar boxes with sides not

more than 10 cm. high. Very good drying-racks are made by naiHng^ mats

upon frames with raised edges and furnished with feet or placed on cross-

bars of wood 20 cm. above the level of the ground. The cacao is spread
out in thin layers ; it is frequently turned during \he day, and taken

indoors at night, so that it may not get damp. The drying process
last from 4to 6 days, according to the heat of the smi : it is complete when
the beans crack on squeezing between the fingers.

After fermentation, there isalways a larger or smaller amount of pulp
still adhering to the beans ; in order to remove this, they are either rubbed

on a table after being dried or shaken backwards and forwards in a bag.

The cacao is then sifted, sorted and stored.

[754-75 5]
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The skin of the fermented bean is dark-red and somewhat rough
to the touch; the inside is light-chocolate colour, the centre being lighter

than the periphery. The beans have a special flavour without the least trace

of bitterness.

Bven after drying, the cleaning of the cacao beans, which is effected

in the above-mentioned manner, is not complete. In order entirely

to remove the pulp adhering after fermentation, the beans should be wash-

ed immediately after taking them out of the receptacles, if this be

possible. Washing does not improve the quality of the cacao, but it

improves its appearance ; the colour of the skin is uniform, and smooth,
like that of washed and unfermented beans

; dryingtakes place more rapidly,

and all smell of fermentation is removed. The product thus treated,

always fetches a higher price on the market.

Washing, however, should not be practised in order to conceal incomplete

fermentation, which can easily be detected by the internal Colour, and
the taste of the beans, these being the same as in the case of fermented

but unwashed cacao.

Now that cacao production in the Ivory Coast is making decided

progress, it is necessary to induce the natives to adopt the best methods
of preparation in order to maintain the quality that it has been reported
to possess, by commercial and industrial experts, to obtain a uniform pro-
duct for the whole colony by means of the adoption of the same method
of preparation, and to ensure proper fermentation followed by washing
the beans, whenever sufficient water is available,

756
- Camomile Cultivation in AnjOU, France. — Hitier, H., in Comptes rendus de VAca-

demic d'Agriculture de France, Vol. VI, No. 18, pp. 467-469. Paris, May 12, 1920.

In the Department of Maine -et -Loire, medicinal plants, of which

the camomile is the chief, are grown over more than 300 hectares. The

number of camomile growers is about a thousand, not counting some 4000

persons engaged in cultivating and gathering the flowers.

The camomile produced in this district has special qualities of fragance
and aroma which are due to the climate and soil of Anjou, but unfortimately
the falling prices during the last few years appear to have discoiuraged the

growers, who show an inclination to replace camoniile by other, more

paying, crops.

Camomile-growing is, however, very important because it is specially
suited to small holdings, and provides remunerative occupation for all

the members of the family.

75,7
- The Insecticidal Properties of Different Parts of Pyrethrum cinerariac'
folium, and of its Flower- Heads at Various Stages of Development (i).

—
Passarini, N.,, in Nuovo Giornale botanico italiano, New Series, Vol. XXVII, Part i,

pp. 1-6. Sancasciano, Val di Pesa, January, 1920.

The author has compared the insecticidal properties of feverfew

[Pyrethrum cinerariaejoUum) from Dalmatia, Florence (Forestry Insti-

tute), Scandicci (Agricultural Institute) and Palermo (Botanic Garden),

(i) See R., October-December 1919, No. 11 51. {Ed.)
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as well as those of ordinary insect powder, and found that they were all

practically the same. The insects used in the experiments were the

housefly, {Musca domesiica), dog-flea {Cienecephalus caitis) and the ant

{Crematogaster scutellaris.)

He also discovered that, although some investigators deny all

insecticidal properties to the stem of pyrethrum, the leaves, roots, and
stem when properly dried and ground, have all considerable insecticidal

properties though to a less degree than the flower-heads.

No particular differences were found as regards the various parts
of the flower head (ligulate florets of the ray, tubular florets of the disk,
tracts of the involucre, and receptacles). Previous investigators were
all agreed that the flower-heads should be gathered while still young,
and before the rays have opened. In order to test this the author

gathered flowers at different stages of growth from the bud to the fruc-

tiflcation and after drying and powdering them, he tested their efficacity
in destroying insects, and demonstrated the very evident superiority
of fully-developed flowers-heads, and of those with lays entirely expanded.
Thus the idea that the flowers ought to be gathered at an early stage
can only be explained from the commercial standpoint, as the more
mature the flowers, the more easily do the petals become detached
and fall.

The author also tried the effect on mosquitoes of the fumes liberat-

ed during the incomplete combustion of pyrethrum, and found that the

insects were stupified, but not killed, so that after some hours, they
regained their wonted activity,

VARIOUS 758 - The Use of "Falasco" in Paper Making.— tavaeino, g. i,. and Castellari, g.,;

CROPS in Le Stazioni sperimenhili agrarie italiane, Vol. I<III, Pts. 1-3, pp. 32-46, tables i. Mo-

dena, 1920.

In the neighbourhood of Pisa, the name "
falasco

"
is applied to a

bog plant, which is cut down and made into hay during the season when
jj

the marsh is dried up. The crop is generally gathered in July, before

the fruiting stage. The falasco plants mainly belong to the natural]
orders Poaceae, Cyperaceae, Typhaceae, and Juncaceae as shown by the]

following list :

Chief species constituting falasco hay : Common reed [Phragmites
j

communis) ;
common sedge [Carex riparia C. glauca, C. vulpina) ; giant

sedge (C. maxima) ; C. pendula ; C. stricta ; C. poludosa ; C. stellulata /rush

{Scirpus lacustris); Sc. triqueter ; Sc. Holoschoentts ; sea- rush {Sc. maritimus) ;\

Cyperus textilis
; galingale [C. longus) ; C. vegetus ; C. Monti ; Schoemus\

mariscus; ksser reedmace [Typha angust ifoHa) ; great reedmace (T. laii-

folia) ; Heleo^haris palustris; wood small reed [Calamagrostis epigeios) ;

Arundo Donax /jointed rush (Juncus articulatu's) ; thread rush (/. filiformis) ;

common rush (/. conglomeratus) ; hard rush. (/. effustts) ; sea rush {J. mariti-

mns); slender msh {J. tenuis) ; J. obttisiflorus ; J. ienageia ; branched bur-

reed (Sparganium ramosum) ; Glyceria aquatica ; arrowhead {Sagittay'a\

sagittaefolia) .

[Y5T-»58]
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Plants intended for special use are collected separately when they
have reached the required size. Usually the proprietors of the marsh sell

the falasco as it stands ;
the buyer pays a fixed sum per acre and himself

takes the responsibility of the cutting, drying and transport. Only a

part of the falacsco is used in the manufacture of ropes, matting, baskets,

or to cover chairs, wine flasks, etc., or as stable litter, manure etc. A
considerable number of plants rot away during the rainy season. The

trijarshes in the Pisa district give an average annual yield of 20.2 cwt. of

falasco per acre. On account of the present shortage of material for

paper making, the author investigated the marsh plants in the Pisa dis-

trict, in order to find out if they could be utilised in the paper industry
in the same way as rushes were utilised during the war in the United

States, and the marsh plants . round the Masurien Lakes in Germany,
where various species of Sphagnum and Eriophomm abound.

Special attention is drawn to the botanical, physiological, microsco-

pical and chemical characters of the following species : Carex paludosa,

Phragmites communis, Scirpus lacustris, Typha angustifolia, and Cyperus^
longus. The cellulose content was determined by chopping up and heat-^

ing in a 6 % solution of caustic soda under a pressure of 3 atmospheres
for over 3 hours, pouring off the liquid, filtering of the sediment, washing
and bleaching with chloride of lime at the rate of 10 % of the vegetable

material, pressing, and dryng. The data obtained are quoted in the

appended table :
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760 - An Account of the AmygdaJeae and Apple Trees of the Cold Regions of

Indo-Ghina and South China (i).
— Chevalier, a., in Comptes rendus de VAcademic des

Scien-ces, Vol. CLXX, No. 19, pp. 1127-1129. Paris, May lo, 1920.

Iiido-China includes in the upper regions of Tonking, and Laos, and
in the mountains of Annam, several million hectares of land capable of

cultivation, where most of the plants of temperate and sub-temperate
countries, viz., wheat, barley, hemp, flax, poppy, and nearly all the

European fruit trees, can be grown.
The fruit-trees are already represented by species, or varieties, differiiig

from those cultivated in France, and the author undertook his investi-

gations with a view to improving the native trees or using them as stocks

upon which to graft choice French varieties or for the purpose of obtain-

ing hybrids by crossing them with these varieties. He was assisted in

his researches by M. Mii^viLivE of the Agricultural Service of Indo-China.

The plants were identified at the Museum Herbarium, and much help was
afforded by M. J. Cardots, recent revision of the Asiatic Rosaceae.

The peach [Persica vulgaris Mill) is to be found almost every where
in Tonking, but its numerous, ungrafted varieties are different from those

cultivated in Europe. The species is said to be indigenous in China ;

it is very common in Yunnan, and the author has found it apparently
wild among the brush wood on the Chapa massif in Tonking at altitudes

varying from 1000 m. to 1500 m. A dwarf variety with pink double

flowers (P. nana Mill.) is grown as an ornamental plant in gardens in China

and Annam. Another variety with small spherical fruits with little pulp

(P. Davidiana Carriere), which the author foi"merly met with in China, was

frequently seen by him in the gardens of Tonking.
The author did not come across the almond tree, [Amygdalus ,

communis ly.) in Tonking and Amygdalus cochin chinensis l^oureiro is a

mystery to him. Very probably the tree was not an almond at all,

for LouKeiRO frequently made similar mistakes with regard to other

genera.
plum-trees [Prunus spp.) are cultivated in may gardens in Tonking

lyaos, and in North Annam. They belong to the Himalayan and Chinese

species, Prunus triflora Roxb. The author knows a farly large number
of varieties which reproduce themselves from seed, some of which have

violet, others pinkish white fruits, whilst some bear yellowish plums the

size of a small mirahelle, or even smaller. These plums have a bitter

favour, and need improving.
The Japanese plum {Prunus Mume Sieb. and Zucc.) is sometimes

grown in gardens at Tonking mereby for the sake of its pretty double

blossoms.

The apricot [Armeniaca vulgaris I/amk.) which was imported long ago
from China, is also cultivated in Tonking gardens but it is a variety bearing
small fruits with little pulp. It ripens in April in the Delta.

An indigenous cherry {Cerasus Puddum [Roxb] Wall) is found in the

forests on the mountains in Tonking, at an altitude of about 800 m. near

(i) See i?., July-September, igig.Nos. 908 and 909, and 2?., February, 1920, No. 58.(£<i)

[760]
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Langson, and at 1200 to 2400 m. at Traninh. It is a large tree with red

flowers, the fruits are blackish red, very little pulp, and a bitter taste,

being almost uneatable. The European cherries, however, graft very
well on this stock.

The European apple-tree does hot exist in China. Its place is taken

by Malus prunijolia [Willd.) Borkh, an autonomous species, and not a

hybrid (Rehder). It is farly commonly cultivated in Yunnan where it

bears fruits resemble the Api apple, which ripen in May and June. These

apple-trees have been introduced into some parts of Tonkin, and seem
to have become acclimatised.

Two very interesting species of apple grow wild on the high plateaux
of Indo-China. One is Malus Doumeri A. Chev. {Pyrus Doumeri Bois),
which grows on Eangbian and its spurs, at heights varying from 800 to

2009 m.
; the other is Malus laosensis A. Chev.

{

—
Pyrtis laosensis Caxdot),

and is found at Traninh at an altitude of 1500 m., and therefore should

grow also on certain mountains in Tonkin.

These two species form large trees producing fruit that resembles
some of the^Normandy cider apples, in shape, flavour, and colour. From
these Tonking apples, M. Me^vili^E has made a beverage very like

Normandy perry in colour. Although these two species grow in the depth
of the forest and receive no care from the present mountain population,
the author thinks it is very possible that at some distant date, they were
cultivated and improved. Colour is given to this supposition by the

presence of M. Doumeri and M. laosensis round some of the pagodas of

lyaos, where they are tended by the bonzes as sacred trees.

761
- A Description of the Pear, Walnut, and Chestnut Trees of the Cold Districts o(

Indo-China and South China. — chevalier, a., in Comptes rendus de VAcademi
des Sciences, Vol. 170, No. 22, pp. 1335-1336. Paris, May 31, 1920.

The pear is represented in South China and Tonking by various culti-

vated species differing from Pyrus communis, and known under the

collective name of Chinese pear-trees. Their fruit is full of stone-cells,

contains but little juice, and is only fit for compotes, to this group belongs

Pyrus Semoni Carriere, a variety of P. ussuriensis Max., which the author

saw in a native garden at Thanh-Ba (Tonking) ;
it is also to be found

here and there in the central region.- This pear is not grafted by the

natives, but is propagated by slips or layering.
Two species of Pyrus occur wild in the mountainous regions of Indo-

China, and can be used as stocks for cultivated pear-trees ; one is P. Pashia

Ham (includes P. Kumaone Done), remarkable for the polymorphism
of its leaves, and the other is P. granulosa Bertol. The latter was found

by the author in the experimental farm of the Pasteur Institute at Homba,
in the Annam mountains, at an altitude of 1500 m., and its habit of

growth is worthy of mention.

P. granulosa grows in the moist, virgin forests, it develops first in

the humus in the forks of trees, like an epiphytic orchid, and sometimes at

a height of 10 m. Gradually, the principal roots descend the supporting

trunk, and finally reach the soil into which they penetrate. From this
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time, the branches of the tree develop, bear flowers and fruit, the tree

mingling its crown, which often has a diameter of 8 to lo m., with that

of its support.
In Yunnan, a very remarkable variety of the walnut is cultivated

{Juglans Dudouxiana Dode). Its shells are very thin and fragile, but
it is worth growing and has recently been planted at different places in

Tonking and Laos. Another variety with very hard nut-shells (/. sagiUata

Dode) grows in the same region. Both these varieties yield an excellent

wood that can replace common walnut in the manufacture of the butt-

ends of rifles. In 1917, there was a stock of 10 000 tons of this wood at

Yannanfou. During the war, the idea had been entertained of exploiting
it for the purpose of supplying France, but eventually the wood of a genus
of Lager stroemia, known under the native name of

"
Banlang,

"
was

chosen. Almost pure stands of this tree are to be seen in certain forests

of Cochin-China and Cambodia.
Castanea Duclouxii Dode, a species regarded by the author as akin

to Castanea vulgaris Lank. var. yunammenis Franchet, is an arborescent

chestnut very common in Yunnan, bearing average sized fruits and repro-

ducing itself from seed without there being any need of grafting. It

should be known by its older name of C. mollissima Blume.
In November, 1909, M. Mie^vilIvE sowed some chestnuts at Chapa

(Tonking), and, by 1917 the seedlings had become trees bearing large fruit

of good quality that ripened about Oct ber 10.

Quite recently, commandant Eon discovered in the mountainous

region of the second military district of Tonking, a chestnut t'-ee with very

spiky fruits and hairy leaves of which the lower surface was quite silvery
This seems to be a variety (C. Eonii Chev.) of the preceding species.

In Indo-China there are a dozen species of Castanopsis, some of which
are closely related to the genus Castanea. One of them, C. tribuloides

C. D. C, is cultivated in the middle region of Tonking (Pays de Detham),
and from it, the natives obtain a nut much like hazel-nat in flavour.

762
- The Mango in the Belgian Congo.

— Pynaert, 1,., in the Bulletin agricole du Congo

Beige, Vol. X, Nos. 1-4, pp. 185-240, figs. 14. Brussels, March-December, 1919.

The mango {Mangifera indica) has been introduced into the Belgian

Congo, but the fruits of the varieties found there are not to be compared
with those usually eaten in Irdia, the Antilles, and Central America.

Those at present consumed in the Congo, with the exception of choicer

kinds obtained in the Eastern Province and the Upper Kasai, are fibrous,

have a very strong turpentine flavour, ripen unevenly and are only fit

for cooking.
*^

It is therefore necessary to introduce, and to propagate by means of

grafting, good varieties with large fruits, containing few or no fibres, and
with sweet and succulent pulp.

The mango is most suitable as a native crop in districts near the

principal centres of the Colony. Anyone possessing a good variety could

certainly sell the fruit for a high price.

[T61-T6a]
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The same attention should therefore be devoted to fruit tree culti-

vation in the Congo as in other Colonies. The mango is one of the most

psLjing trees, and its fruit can be exported.
The author treats in detail the following questions: History, de-

scription, synonymy, distribution, and varieties of the mango (Florida,

Ceylon, India, Java, Trinidad, Porto Rico and Cuba), the best varieties,

methods of improvement, classification of the varieties, climate, propa-

gation (seeds, inarching, layering, shield-grafting, cleft-grafting crown-

grafting, the Goa system of grafting, etc.), soil cultivation, pruning, gather-

ing, diseases, methods of using mangoes, packing and transport, exporta-

tion, market.

763
- The Possibility of Cultivating Fe/joa Sellowiana in Italy.

— Pellegrini, m.^
in Rassegna della Produzione italiana, Numero specialmente dedicato alVAgricoltura ^

all'Alimentazione, ed alle Industrie derivanti. Year IV, Sect. D., No. 6, p. 25, figs. 2 Milan,

June, 1920.

This Myrfacea is a native of Estarn Brazil, and was introduced for

the first time into Europe about 1890 by Andr^, who tried to popularise
it in South France, but without success. In 1901, it was introduced into

California, where it spread rapidly . In Italy, Feijoa Sellowiana is sold by
all large seedsmen, and it grows in the South of the Peninsula, the islands,

and even in the North in very sheltered spots, such as the Ligurian Ri-

viera.

It is a shrub 4 to 5 m. high ;
it is not particular as to soil, resists .

drought and winds, and bears cold better than the lemon (the author
.^

found it could resist as much as — 5°C). F. Sellowiana may be propagated

by seeds or cuttings but the former soon lose their germinating power.
The seed lings come up in 4 to 6 weeks after sowing, and the shrub flowers

after 3 or 4 years at the latest. Experiments in grafting it on other

Myrtaceae {Eugenia and Psidium) have, so far, proved unsuccessful.

The author considers that this species should be widely cultivated

in Italy. The fruit is excellent, the shrub needs little care, and hitherto

has not been attacked by special parasites.

764
- The Vine in Madagascar.

— Bulletin de VAgence Genemle des Colonies, Minist^re

des Colonies, Year XIII, No. 146, p. 162. Paris-Melun, February, 1920.

The vine bears fruit in various regions in Madagascar. It is found

in Imerina, Ambositra, and Betsileo, where it produces very good fruit.

The grapes, when ripe, have an excellent flavour, and many colonial vine-

growers have succeeded in obtaining very fine table-grapes. The vine,

however, has a low alcohol content, and is of somewhat inferior quahty.

Experiments have been carried on for a certain number of years

in order to determine the best local conditions for growing this vine, and

to study the wine-making processes. A new step has been taken in

this direction.

Owing to the extension of wine-growing in the Province of Fiana-

rantsoa, and the importance of investigating and determining methods

of wine-making in this region, the Governor-General of the Colony has

[763-764]
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passed a decree establishing an oenological laboratory which will be direct-

ed by a medical inspector of the native Medical-Assistance Service.

765
- Lime and American Vines. — De Angelis DOssat, in Le Stazioni sperimentali

agrarie italiane, Vol. lylll, Nos. 1-3, pp. 97-100, i plate. Modena, 1920.

In a preceding article (II calcare e le viti americane, Le stazioni speri-

mentali agrarie italiane, vol. XI,VII, pp. 603-620, 1914), the author ex-

pressed grave doubts as to the truth of the coinmon opinion regarding the

lime resistance of American vines. In the present paper, he gives the

results of his subsequent observations, which confirm his previous state-

ment. The experiments were carried out in the agricultural garden
of the Istituto Superiore Agrario at Pe^'ugia, and on the farm of Casalina

which is attached to it. The data obtained reveal very evident contradic-

tions between the theories based on the acidometric scale, and the facts I

observed by Prof. De AngeIvIS, of which a .summary is given in the follow-
j

ing table :

Vines
Theoretical

resistance

Percentage

tolerated at Perugia

l,abrusca

lyabrusca X aestivalis

Riparia tomentosa

Riparia vigorosissima

Riparia glabra

Rupestris of Velletri

Riparia vigorosissima of Avellino

Per cent.

5

5

17.5

15
12

17.5

17,5

Per cent.

30,02— 40,35

27,81
— 35,43

32,83

22,34— 40,76
36,99

38,88

42,20

766 - Vine Growing Experiments on Calcareous Soil. — Sagnier, h., in Comptes rendt,

de VAcademic d'Agriculture de France, Vol. VI, No. 19, pp. 475-476. Paris, May 19, 1920J

The author communicated to the Academic a paper by MM. E. Zacah-J
REWiCz and A. Tacussel dealing with the results obtained with Americai

vines and their hybrids in an experiment field, planted in 1891, 01

an estate at Fontaine de Vaucluse (Department of Vaucluse).
The experiments lasted for 28 years, and bore upon 68 varieties

oj

different origin.

The soil is extremely calcareous. From the physical standpoint]
it consists at a depth of 30 cm., of 57 % of fine earth, and 43 % of lim(

Its fertility is ver^^ low and it is extremely dry in summer.
Most of these varieties have disappeared, owing to their being unsuH

ed to the soil, and probably also to lack of cultivation and manure, as
th|

experiment field was left unmanured, on account of scarcity of laboui

during the 5 years of the war. The vines that did well, therefore, showe<j

great powers of resistance.

From observations made in November 1919, the authors
classified

the sur\nvors as follows :

[T64-765]
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Fairly robust varieties. Pineaux X Rupestris 1305 ; Couderc No. 1325 ;

17425 Couderc.

Robust varieties : Chasselas X Berlandieri 41 B ; Berlandieri Ecole ;

74*" ; Couderc 132^ ; Hybrid Berlandieri Malegue No. 6.

Very robust varieties ; Berlandieri X Dr Dawin's Alicante ;
Bouschet ;

Dr. Dawin's Berlandieri with compound bunches ; Berlandieri Resseguier

Nos. I and 2 ; Aramon X Rupestris Ganzin Nos i. and 9, Mourvedre X

Rupestris 1202 ; Rupestris du Lot.

MM. ZachareWiCz and TacussEIv conclude by stating that, by means

of these last varieties, it would by possible to reconstitute a vineyard

successfully on most soils.

767
- Different Varieties of White Malvoisie. — Sannino, f. a., in the Rivista di Ampe-

lografia, Year I, No. 10, pp. 141-142. Alba-IyCghom, May 15, 1920.

Some wine-manufacturers have spread the belief that malvoisie is a

vine producing aromatic grapes, that is fruit with a special odour and fla

vour very similar to those of muscatel. Under the name of malvoisie,

however, a large number of black and white grapes (few red) are culti-

vated, and only some of these possess the characteristic odour which

causes malvoisie to resemble muscatel.

The white malvoisies of Piedmonte, Asti and Alexandria, are really

aromatic, and have been described and figured in Volume I of the
"
Vigno-

ble
"
by Mas and Pui^wat (p. 145, pi. 73), and by Rovasenda, in whose

classification they appear under Nos. 53 and- 57 as vines with oval grapes
of fine flavour with smooth pips, and 3 or 5 glabrous lobed leaves.

The above mentioned plate in
"
Le Vignoble

"
represent a fine bunch

with large, oval, light-yellow grapes having all the >appearance of choice

table- fruit. Pullat, however, draws attention to the fact that, owing to its

soft pulp, this grape must be regarded as a wine-making variety, Formerly,
it was used either alone, or mixed with muscat grapes in the manufacture
of a sparkling muscatel, which Pui<i,AT considers too aromatic for French
taste.

The idea is that all malvoisies are aromatic grapes and must have
01 originated from the character of this Piedmontese variety.

Certainly the Tuscan, or Long malvoisie, is also aromatic. It has

been described and figured in L'Ampelografia Italiana (Part. I, p. 17,

pi. IV) and in Moi^On's Ampelografia (Vol. II, p. 747, fig. 57); it is the same
as the white Bari malvoisie the white Zante, the

"
Cannilunga

"
malvoisie

of Novoli (Lecce), etc. and the Conegliano Prosecco.

The Ivipari malvoisie decribed and figured in MoIvONs' Ampelografia
(<Vol. II, p. 747 fig. 56) is an aromatic grape as Mendola also said. At

Catania, in 1910, a considerable number of vines from the lyipari isles and

bearing magnificent white grapes of a golden colour were pointed out to

the author as belonging to the Lipari malvoisie variety. If however, the

true lyipari malvoisie is aromatic, these Catanian vines, must be of another

kind. In any case, the L^ipari malvoisie wine is always without aroma
and has the strong alcoholic flavour of vin de paille. If it is made from an
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aromatic grape, the loss of aroma must be due to evaporation while the

grapes are drying in the sun, which happens in the case of muscatels also.

Count RovASENDA in his Saggio di wi' Ampelografia universale]
after having classified all the vines from

"
malvagea

"
to the violet malvoisle

of Istria, adds :

"
I have only arranged in order, and under the supervision

of the vine-growers of different countries, the numerous varieties of mal-

voisie mentioned by other writers.lt was not possible in this catalogue
to indicate their identity or diversity. To do so would have entailed much
discussion, and, further, given the present state of the knowledge of the

subject, we feared that, assisted by our own experience alone, it would

by impossible to evolve any order out of this chaos. In our opinion, the

name malvoisie should only be given to aromatic grapes with the special
flavour of a slightly bitter muscatel. There are, however, so many
grapes of ordinary flavour bearing the name of malvoisie, that it is hopeless
to try and deprive them of it, even though they have no right to the title.

"

In order to prevent all confusion in the future, the word aromatic should
be added in the case of all malvoisies with an aroma like the Piedmontese

variety. Those grapes that are not classified as aromatic, should be

understood to bs grapes of ordinary flavour. In Rovasenda's classifica-

tion, all the numbers from i to 50 are such varieties, whereas numbers

51 to no include all varieties with the flavour of the muscatel, or of the

Piedmontese aromatic malvoisie.

768 "Duranthon ", a Good Direct Bearer. — Stevano, a., in the Rivista di Ampegiiografia*.

— Year I, Nos. 7-8, pp.> 99-103. Alba-IyCghorn, April 15, 1920.

During the last twenty years, the author has been testing, in his

vineyard at Savigliano (Province of Cuneo) various hybrid direct bearers.

The variety known as Capitaine Duranthon proved itself superior to all

the others. It is in the first place distinguished by exceptional vegeta-
tive growth, its .shoots attaining the length of from 6-7 m. after the third

year, so that they can be trained, either in festoons, or on pergolas. The

following characters of the hybrid were also observed : (i) Almost complete
resistance to pljdloxera ; vines grown for 19 years on soil infected with

phylloxera are still immune
; (2) great resistance to fungoid disease ;

at the flowering season ; it, however, requires one or two preventive spray-

ings ; (3) abundant yield ;
from a single adult vine about 71 to 75 kg. of

grapes, or half a hectolitre of wine, is obtained ;
the bunches, of which

3 are borne on a branch, are fairly closely-set, much winged, conical, and
from 20 to 25 cm. long ;

the grapes are of medium size, and round ;
if hung

in an uninfected room, they keep as long as one year without rotting ;
hence

they can be used for liqueur wines {vino santo) ; (5) it produces much must
;j

I hectolitre of must can be obtained from 140 to 146 kg. of fresh grapes
or 120 kg. of grapes that have been kept for 20 days ; (6) high sugar content ;

usually from 19 to 21 % ;
in 1919, it was as much as 31 %, which corresponds

to 20 % of alcohol
; (7) acidity, 8 per thousand ; (8) wine with a pure

smell and flavour; colour rather a dark- red, clear; it ages easily if left 5

slightly in contact with the air; (9) it is not a table-grape, for the berries are
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somewhat small, but the skim is thin, and the pulp detached ; (10) it

ripens early (September 15-20,) but it begins vegetative 'growth equally

early, which is a serious defect, as it is thus exposed to frosts. However,

in 1919, after the frost of April 23 had destroyed 7io o^ the normal

ones, the new buds already contained young bunches, and yielded

a crop almost as large as that of 1918 ; (11)
" Duranthon

"
suffers

from drought and therefore, is not suited to cultivation on hill slopes.

769
- Good Vine-Stocks of the Trentino ( i ).

— Zanotti, 1,., in the Rivista di Ampelografia

Year I, Nos. 7-8, pp. ii3- Alba-I,eghom, April 15, 1920.

The vine, Rupestris Gothe No. 9, is characterised by well developed

shoots that are proof against the rigours of the winter, and by large leaves

fwhich are, however, less glossy than those of Rupestris metallica. It

is largely cultivated in Styria, where its good qualities make it preferred

to other vines of the Rupestris variety. Its wood reaches complete

maturity. This vine grafts well, and is easily propagated by slips. The

graft grows luxuriantly, and the grapes ripen at the normal time. This

Rupestris will grow in poor, dry, and stony soils, provided they do not

contain above 25 % of soluble calcium carbonate. According to

Zweifler, it appears to give excellent results, especially when the vines

are grown low and pruned close.

Riparia X Rupestris ScHwarzmann has recently become a favourite

with vine-growers, who prefer it to Riparia. It much resembles the latter,

but is superior on account of its harder, more compact wood, which is

more resistant to the cold in winter, and to the alternations of frost and

thawing. The long shoots of the hybrid assume a dark brown colour

and ripen perfectly ;
its large leaves recall those of Riparia, whereas it

resembles Rtipestris in the colour of the leaf-veins which are more or less

red. The hybrid is generally very robust and grows luxuriantly. It

cuttings strike easily, and it grafts well, the stock giving strength to the

scion, which becomes almost as large as the stock, so that at the crown

of these vines, there are none of the special constrictions peculiar to the

Riparia variety. Riparia X Rupestris Sch. grows Well in all soils suited

to Riparia, and can adapt itself to those light, or heavy, soils where Riparia
would suffer. It has, however,, the defect of being little tolerant of

lime, only being able ,to resist 12 % of this substance. It hastens the

ripening of the grapes and improves their quality.

770 - Hybrid Vine-Stocks for Sicily (2).
— Grimaldi, I,., in Italia vinicola ed agraria.

Year X, No. 11, p. 118. Casale Monferrato, March 14, 1920.

The following Italo-American hybrid x'ines have been specially

recommended by Dr. Paulsen for use in the reconstitution of vineyards
in the centre of Sicily, taking into account the conditions prevalent in

that part of the island.

For dry caIvCareous, sandy loam son, with heavy calcareous
SUBSOIL. — Paulsen hybrids : Catarratto X Berlandieri 2 No. 779 and

(2) See R. June, 1919, N. 663. (Ed.)

(i) See R. June, 1920, No. 662. (Ed.)
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Berlandieri X Aramon Rup. 1043 ; Ruggeri Hybrids : Berlandieri X Ru
du I,ot 131 ard 140.

For calcareous, clay loam soils with marly, fairly DP^MP SUBSO:— Paulsen hybrids : Berlandieri X Rupestris Martin 138 1 and 1417 ; Bei

landieri 2 X Riparia Rupestris 2 A 11 19; Berlandieri 2 X Riparia Rupestri

3309 No. 1776 ; Ruggeri hybrids : Albanello X Berlandieri 8 and i(

For damp, calcareous clay soiEvS. — Paulsen hybrids : Cataratto

Berlandieri 2, No. 779 ; Berlandieri 2 X Mourvedre Rupestris 12^

No. 1322 ; Ruggeri hybrids : Berlandieri X Rupestris du Lot Nos. i

and 142 ; Grimaldi hybrids : Troia X Rupestris 1132.
For slight calcareous, d\mp, sandy loam soils. — Paulsen hybrid:

Berlandieri 2 X Aramon Rupestris 1045 ; Berlandieri X Rupestris Mo
ticola 782; Ruggeri hybrids: Berlandieri X Rupestris du Lot; Be:

landieri X Rupestris Metallica 122 ; Berlandieri X Riparia, 188, 20,

225, 267.
A few years, however, are not long enough in order to judge of a w

hybrid. It must be studied on its own roots, and also grafted, for maij

years. In hot districts vigorous development in the first few season

not always a good sign for the future. The affinity of the graft does ni

reveal itself at once, sometimes only after 8 or 9 years have elapsed, f!

preparation of the soil has much influence upon the growth of the hybr:

FORESTRY 77 1 - Investlgatlons into the Effect of Forest upon Water Courses. — Engler,

(Director der Eidgen forstlichen Versuchsanstalt) ,
in Miiteilungen der Schweizerisc^

Zentralanstalt fur das forstliche Versuchswesen, Vol. XII, pp. XV + 526, figs.

Zuric±i, 1 91 9.

It has long been supposed that forests increase the water supj
of streams (SuRELL DemoutzEy), but some doubt has recently been

upon this theory, because it was not founded upon careful, reliable
obsejj

vation .

The late Prof. C, Bourgeois, Director of the Federal Forestry
search Station of Ztuich, assisted by M. ZiJRCHER, the Forest Inspect-^

had already undertaken some direct experiments with a view to deteri

ing the effect of forests upon the flow of streams. For this purpose
selected in the Bernese Emmenthal, two valleys much resembling one

other, with the exception that one was entirely wooded, while only oii

third of the other was covered by forest. He measured the water floA

from each of these valleys.

The author continued this work, and has just published the resul

of this 15 years (1903-1917) researches. On the one hand these confif

certain statements that had been previously made while, on the otl

they reveal some new facts.

The memoir contains numerous graphs and summaries of
observatio|

The two valleys in question are excavated in a conglomerate coj

posed of crystalline and calcareous rocks derived from different sourc

and rendered impermeable by layers of marl, which is an indispensal

condition for such investigations. The climate is severe, the raiuf
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eavy (about 1550 mm.), the average temperature of the air is only 6° C,

ud westerly winds are the most prevalent.
The first of these valleys, the Sperbelgraben , situaied at an altitude

f from 912 to 1082 m., has an area of 56 hectares, of which 97 % is woods ;

; contains 9 streams. The second valley, known as the Rappengra-
en, lies at au altitude of between 830 and 1060, its area is 70 hectares

nd 35 % of it is wooded. Its waters are collected by 7 streams.

Pluviometers and recorders were set up in both valleys and the amount
f water carried away by the strearns was measured by- means of a gauge,
r calctdated by the help of Bazin's formula.

It was fotmd by careful investigation that the Sperbelgraben lost

% of the water received while, on the other hand, the Rappengraben
ad an additional amount, of 3 %, and this has been taken into account

1 all the calculations.

From 1903 to 191 5, however, more rain fell by turns in one valley
han in the other, with an average of 3 % in the favour of the thinly-

rooded one. This result was in contradiction to what had been stated

1 other countries, namely that forests increase the rainfall. During the

rowing season, that is to say, from May to October, 58 % of the total

ain fell, in each valley and from November to April only 42 % of the

vhole amount.
The forest soil is 5 % more porous than the agricultural soil to a

lepth of 10 cm., and i.i % more at a depth varying from 40 to 50 cm.,
'his increases its permeability.

As a result of experiments made in these two valleys, as well as at

)wiss and foreign Forestry Stations, it has been found that the annual

OSS of water by evaporation amounts to :

123 mm., or 1230 ai. m. per hectare for wooded land

369 » » 3690 » » » » land without woods

300 » » 3000 » » » » trees

130 » » 1300 » » » » field and meadow plants

65 « » 650 » » » » pasture

The author compares the amount of the rainfall with that carried

)ff by the streams, after the rapid melting of the snow, during storms
md long rainy seasons, during periods of drought at different seasons,
md on wooded and unwooded land.

After the rapid melting of the snow, the averages for Rappengraben,
vhich is thinly wooded, are 11, 12, and 30 % higher than those for the

)ther well-wooded valley.

After 6 storms, the average amount of water carried off from the

Rappengraben was 3 % above that from the other valley. When theT'ain

lad been continuous or in rainy seasons, the streams of first one valley,
ind then the other carried off more water.

The graphic curves, although of different values, are parallel, which
ihows the regulating effect exercised by the forest upon thr streams,
?ven during periods of drenght in summ^^r and winter.

[771
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During the summer, that is to say, from April 16 to November 30,!

the Sperbelgraben valley gave up 69 % of the rainwater it receivedi

and the Rappengiaben did the same as against 31 % in winter. Sincel

the water-flow is the same for both valleys, it must be admitted that)
the amount of water evaporating per season and per year is the same]
for land imder forest and unwooded land.

Taking into account the observations made in the Emmenthal, it I

may be stated that, speaking generally, the rainwater is distributed as|

follows :

Water carried off by streams •

Water adhering to plants, evaporated immediately . . .

Water absorbed by plant transpiration

Water evaporated directly from the soil

Total

In % of rainfall

Wooded land

60 %
15
20

5

100

Unwooded land

60 %
10
6

24

100

It therefore appears that, throughout the year in the Swiss pre-Alpine

regions at altitudes up to 2000 m., the rainwater finds its way by surface

drainage and infiltration directly into the streams, and that 40 % is evapo-
rated by the soil and by plants.

The soil of wooded land, on account of its greated porosity, is more

permeable than that of land bare of trees ; it absorbs a great quantity
of water which percolates from it, whereas where there are no trees, this

water collects and forms streams.

The matter derived from the erosion of rocks and from the detritus

of water-satured land has a volume per hectare per annum of 0.85 cu. m.

in the case of the Sperbelgraben (wooded), and 2.22 cu. m. in that of the

Rappengraben (partly wooded).
To sum up, the forest regulates the flow of the streams without, however,

increasing the amotmt of water. The first fact was already known, but

it is of the utmost importance in the utilisation of great water power;
therefore, foresters and engineers should consult together with a view to

planting and maintaining forests for selection -felling. The second fact

is quite new, and we should be very grateful to Prof. EnGlKR for having

proved it so decisively.

772
- The Experimental Cultivation of Foreign Trees in Austria. — zederbauer, e.

(Mitteilung der deutschosterreichischer forstlichen Versuchsanstalt in Mariabriinn) ,

in the Ceniralblatt fur das gesamte Forstwesen, Year XlyV. Parts 7-8, pp. 1 53-1 69. Vienna,

1919.

The first report on the experimental cultivation of foreign trees in

Austria was drawn up in 1901. The present report deals with the planta-

tions and experiments made by the Mariabrimn Forestry Experiment
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Institute in the State forests, or in collaboration with other public or

private establishments. -

In 1901, the total number of experiment plots was 372 ;
266 for conifers

and 106 for deciduous trees. In 1916, the total number had increased to

640 ; 513 for conifers and 127 for deciduous trees. The conifers chiefly

cultivated, as being in most request, were: Douglas pine [Pseudotsuga

Douglasii), Sitka spruce [Picea sitchensis), Weymouth pine {Pinus Strobus)

atnd Japanese larch [Larix leptolepis.) The red oak {Quercus rubra)

was the most commonly-grown deciduous tree.

From the resiilts of the experiments so far carried ou'fc, the following

trees seem worthy of recommendation :

(a) For the Castanetum : Juglans nigra, Quercus rubra, Q. palustris,

Fraxinus americana, and Pinus excelsa.

(6) F«r the Fagetum, according to the locahty : Pseudotsuga Doug-
lasii and P. glauca, Pinus Strobus, Picea Sitchensis, Chamaecyparis Ldwso-

niana, Thuja gigantea, Larix leptolepsis ;
and for the lower Fagetum

alone, Juglans nigra, Quercus rubra, Carya atba and Fraxinus americana.

(c) For the lower [Picetum : Pseudotsuga glauca ard P. Douglasii,

Picea sitchensis.

Picea pungens and P. sitchensis are fairly resistant to the attacks

of large game ; they are both suitable for the Picetum and the Fagetum.
The number of foreign trees worth growing is limited, especially

from the point view of timber, which must be better than, or different

from, that of the native species, or else produced in larger quantities.

The only trees presenting these advantages are : Douglas fir, Weymouth
pine, Lawson cj^ress, giant Thuja, white hickory, and black walnut.

The principal object hesin the utiHsation of the timber ;otherwise, from

an aesthetic point of view, many other trees could be recommended for

R gardens and parks.

y In planting new experiment plots with foreign trees, a space of at

least, 0,25 hectares should be allotted to each species, if a good return

is to be obtained. With regard to trees of which the qualities have not

yet been sufficiently tested, only a few hundred individuals ought to be

planted per plot.

Further, as M. CiESLAR has suggested, it would be advisable to plant
from 2 to 3, or even more, hectares in different climatic zones, where trees

suitable to the zone could first be raised, and then planted in 0,25 hectare

experiment plots at the maximum most suited to each kind of tree. In-

digenous trees should be grown for purposes of comparision with the

foreign species.

773 - Brazilian Timber. — I. as madeiras do Brazil, in Ministerio da Agricultura, Indu-

stnaeCommercio,servifo de Informafoes 2n(i'Edition, pp. 1-28. Rio de Janeiro, 1918.
-—

II. Costa, A., Silvicultura, in Questoes Economicas, pp. 79-102. Ibid. — III. Movimento

economico do Brazil, in Ministerio da Agricultura Industria e Commercio, Dados Estatis-

ticos, p. 50, pi. Ibid. — IV. Eopes I. S., Economic Notes- on Brazil, Timber, in Ministry

of Agriculture, Industry and Commerce, Bureau of Information, Third Edition, pp. 57-59,

Idem,i^i().
— V. Commercio e exportagao de pinho in Boletim do Ministerio da Agricul-
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tura, Industria e Commercio. Year VI, pp. 75-78, Ibid. — Vl. Commercio exterior do

Brazil, de Janeiro a Dezeinbro 191 7-1 91 8, in Ministerio da Fazeinda, Directoria deEsta

tislica Commercial, Ibid. — VII. Whitford, N. N. The Structure and use of the Parana

Pine Forests of Brazil, in the Journal of Forestry, Vol. XVII, No. 2, pp. 1 54-1 58. Washing-
ton, 191 8. VIII. McIyEAN, R. C, Studies in the Ecology of Tropical Forests, with

Special Reference to the Forests of South Brazil, Introduction and Pt. I. Hmnidity, in

The Journal of Ecology, Vol. VII, Nos. 1-2, pp. 5-54, figs 21, pi. i. Cambridge id. —
IX. Dumas, I,., La gelee au Bresil, in the Annates de Gembloux, Year XXVI, Pt. 3,pp
118-122. Brussels, 1920.— X. Brasiliens Holzausfuhr. in Der Tropenpflanzer, Year XXIII,
No. I, pp. 22-2^3. Berlin, id. — XI. I^ong J. D., Foreign Trade Situation in Para,

BtslzU, in Commerce Reports, No. 124, pp. 1158-1159. Washington, id. — XII. Pess6a,E
(President of the Republic). Mensagem aprasentata ao Congresso Nacional na Aper
tura da Terceira Sessao da Decima lyCgislatura, in Republica dos Estados Unidos do

Brazil, p. 146. Rio de Janeiro id.

X. XI. — Brazil possesses certain advantages which give promise
of a brilliant future as a timber exporting country. The forests are

often traversed by water courses that can be used for transport purposes
to the port, of shipment. In the State of Amazonas, whose tropical
climate also permits of speedy re -afforestation, specially favoured in

this respect, and the evident possibilities of the exportation of timber

from the States of Amazonas and Para will afford distinct compensation
for the present stagnation in the rubber trade. Already in Para, the

local timber has begun to be used in ship building. The timber exported,
does not only include that used for building but also for making sleepers,
and for furniture etc.

II. III. VI. — Table I shows the exports of timber in the 6 years
between 1913 and 1918.

Table I. — Timber Export from Brazil, 191 3 to 191 8 {Metric ions).

!r::

te:ni

bdshe

tBto

fcrllal

fctlia]

km

ssah

BpiBl

Tsencias 1913 1914 1915 1916 1917 1918

Mahogany
Mahogany (female) .

,

Rosewood
Massaranduba. • . .

Araucaria (planks). .

Brazilian Wood . .

Sebastio de Arruda . .

limber (not specified)

"7
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Brazilian timbers Specific weight
Resistance
to pressure

Phinho do Parana, Araucaria brasiliensis I<oud ....
Sapucaia assu

» commun, Lecythis Pisons Cambess
1) mirim, L. minor Veil

Tajuba
Tapinhoa, Silvia Navalium Fr. All

Taruman
Ubatinga
Urindeuva
Vinhatico amarello, Echyrospermmn Balthazarii Fr. All.

0-585
1.001

0.893

1.032

0-953

0.997

0.771

1.054

1055
1.667

kg.

549
730
658
632
968
693
599
859
170

545

i»ij.

8 tanning, 6 colouring, 30 officinal, 6 gum and resin plants and 8 of

distinct economic importance.
I. IV. — Besides the States of Amazonas and Para, those of Matto,

Grosso, Bahia, Espirito Santo, Rio de Janeiro, Minas Geraes and Parana

are also well stocked with valuable timber.

The most important are as follows :

Angico {Piptadenia ngida Benth.) : wood solid, compact ; heartwood

red with dark spots : used for interior work, as it develops with a rapidity

equal or even superior to that of eucalyptus, it is decidedly suitable for

afforestation purposes,
Cedro {Cedrela sp.) female mahogany ;

well known.
Canella {Nectandra spp.) compact, yellowish brown heartwood ac-

cording to species ;
used for building purposes.

Copaiba [Copaifera officinalis h.) heartwood deep red, very compact ;
•;;

excellent for building and Submerged constructions.

Jequitiba (rosa) {Couratans legalis Mart.): heartwood rose red;

soft ; used for casing and boxes, one of the most beautiful species as regard

shape, etc.

Jaca anda {Dalbergia nigra Fr. All), rosewood.

Pao Brasil [Caesalpina spp.). : Brazil or red wood ;
used for hydraulic

constructions ; dyewood.
Peroba {Aspidosperma spp.) : heartwood golden colour, compact

and hard ; building, hydraulic and shipping : furniture.

Sapucaia (mirim) [Lecythis minor Veil.) : heartwood deep red and

dark-veined ; very durable and excellent for sleepers.

Massaranduba [Mimusops elata Fr. All.) : heartwood red, very compact;
used for construction purposes; homonymous sim\\&x to Lucamaprocera.

Mart. ; the former indigenous to northern Brazil.

Sebastiao di arruda {Physocalymma floridum Pohl) : compact ; very

valuable for costly furniture ; price varies from 50 to 60 milreis per cu.

metre .

V. VII. — The export of "pinho do Parana" {Araucaria brasiliensis

I^ud) greatly increased during the war ; it replaces admirably the soft

[7T3]
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coniferous wood framework cases, matches and ordinary forniture. It

has been exported to Argentina and Uruguay since the cessation of the

export of coniferous timber from other countries. The exports, to Argen-
tina and Uruguay were as follows :

1910,

1914,
1918,

Argentina

metric tons

I 222

4 884
102 680

Uruguay

metric tons

I 192

1953
49341

Attention should also be drawn to the export of worked wood which

amounted to 6568 and 9996 metric tons in 1917 and 1918 respectively ;

the total export of wood was therefore 64 265 and 179794 metric tons,

IV. — The area covered with forests in Brazil is 5 000 696 sq. km.,

representing 58.63 % of the total area.

Brazil is second in the world, coming next to Finland with regard

to the area of forest land. The states which have the greatest extent of

forests are Aniazonas with i 683 427 sq. km. (91.85%), and Para with

921 954sq. km. (65.57 %)•
In 1913, the exports were , in order of value sent to the following coun-

tries : Argentina, Uruguay, United States, Poitugal, France, and Great

Britain. The total value of the exports increased from i 358 730 paper
milreis in 1913 to 6 330 514 in 1916. (i paper milreis = 2s 3^ at par).

VIII. IX. — Brazil owes its remarkable fertility to its ranifall (rain,

dew, humidity), which is closely connected with the forest territory. It

is judged necessary for Brazil to have a proportion of forest territory at

the rate of 50 to 60 %in the equatorial zone, and 40 to 50 % in the tropical

and sub-tropical zones.

XII, — Besides the control of forest utilisation re -afforestation

and plantation schemes should be carried out, and in his last message
to the national congress, Dr. K. PESSOA, President of the Brazilian Re-

pubHc, emphasised the importance of preserving and re-establishing the

woodland area of the Republic. Forest economy has proved that there exists

in Brazil extraordinary wealth which can be utilised : Paper, resins,

dyeing and tanning materials, furniture, building, posts, sleepers, and

firewood. Moreover the export of timber for building and cabinets is

a branch of commerce that requires development and re-ordination. There

is an evident need for legislation with a view to the protection of this

wealth by the establishment not only of forest rules and regulations, but

also exploitation, extraction of medicinal plants and rubber, carefully

avoiding unnecessary felHng. What remains is to carry out the legisla-

tive measures already proposed as soon as possible, and thus provide
Brazil with forest laws, similar to ot-'ier civilised countries richly endowed
with forest territory.

[ns]
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774
- The Toxic Effect of Peanut Cakes ContainiDg Small Quantities of Castor Seeds,— Brioxjx Ch. and Guerbert, M. in the Coinptes rendus des Seances de VAcademie
d'Agriculture de France Vol. VI, No. 17, pp. 449-454. Paris, May 5, 1920.

The Academie d'Agriculture has had its attention drawn, on several

occasions to cakes containing Ricmus, which are responsible almost

every year for producing very serious poisoning in cattle. In 1913,
M. IvE CoNTE, a member of the Animal Husbandry Section, reported that

a consignment of peanut cakes fed at the rate of 0.5 kg. per day to

milch cows produced in his herd a number of abortions, one of which
terminated fatally. On examining the suspected cakes, they were found
to contain sufficient Ricinus to account for these misfortunes.

One of the authors had examined at the Rouen Agricultural Station,
several samples of peanut cakes which had caused more or less serious

cases of '-poisoning. In one case, some horses and cows were affected

after a single meal ; there was one fatal case among the horses, and
lactation was suspended in one of the cows.

Mcroscopic examination of the suspected cake revealed the presence
of Ricinus to the extent of 1.52 %.

A second sample, which was supposed to have poisoned 3 horses

(one of them fatally) after being fed to them once in the proportion 800

to 90G gm. per head, was found to contain 2 % of Ricinus.

Some months later, a third sample which had produced more or less

serious toxic symptoms in several horses, was found to contain about

I % of Ricinus.

Thus very small quantities of Ricinus are sufficient to make a cake

dangerous. The authors, quoting Kobert, estimate that 3 gm of castor

cake per 100 kg. live weight is sufficient to kill a calf.

In poisonous cakes containing Ricinus (which are almost exclusively

peanut cakes) there is as a rule only a small percentage ; the addition

of so small an amount could be of no use from the point of view of adultera-

tion. The presence of this dangerous substance, therefore, can only be

regarded as accidental and due, in most cases, to carelessness, either in

the cleaning of the apparatus (crusher or press), after using it for castor-

seeds, or in the handling and transport of the peanuts and castor-

seeds, which are often carried on the same vessels, as they frequently
come from the same places.

Laboratory workers entrusted with the examination of suspected
if cakes generally find that the samples only contain a minute proportion
of castor cake.

Chemical analysis cannot reveal the presence of small quantities of

ricine, the active principle of the castor-oil seed
,*
therefore it is necessary

to have recourse to microscopic examination. This gives good results,

the work is done by an expert, provided the Ricinus accidentally introduc-

ed comes from undecorticated seeds, and if the cakes examined do not

contain too large an amount of thick highly coloured cellulose which may
more or less ma-^^k the fragments of castor seed shells, which together
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with the cuticle, are the only characteristic portions of the seed that are

easily distinguished in the mixture.

If 10 gm of suspected cake reduced to flour, is boiled for some minutes

with a 2 % solution of caustic potash, it is possible by means of successive

decantations, to concentrate into a small volume, the black angular frag-

ments of the castor seed shells which are hard and very dense, and can be

identified under the microscope. In a well decorticated peanut cake,

it is easy to find by this method, 0.5 % of undecorticated castor cake,

but it is imposible to detect even larger amounts, if the Ricinus

has been accidentally introduced in the form of seeds or decorticated

cake, for the kernel of the castor seed contains no tissues that are easily

recognised in a mixture.

In such a case, recourse must be had to Koberts' useful biological

method, which is based on the fact, that even infinitesimal amounts of

ricine dissolved in a physiological salt solution have the power of agglutinat-

ing the red blood-corpuscles of mammals and birds.

There are a certain number of substances which, on being introduced

into the blood are capable of producing the formation of an agglutinant
substance causing the globules to adhere to one another. If the experi-
ment is carried out in vitro upon globules in suspension in a salt solution

the globules unite, adhere together, and soon form a clotted mass on the

walls and at the bottom of the vessel and this is the phenomenon of agglu-
nation. Ricine is an excellent agglutinin.

KoBERT, in his later works, suggested the use of blood corpuscles
from the pigeon or guinea-pig, and the concentration of the ricine in sus-

pected cakes by precipitating with alcohol the product obtained by ma-

cerating in water.

The authors, however, like KobERT, have found that the agglutinant

properties of ricine are rapidly altered, when left in contact with alcohol,

therefore they also tried to find another simple meihod of concentration

which is free from this disadvantage.

They found that ammonium sulphate, a substance that in concentra-

ted solutions precipitates albumens, has also the power of precipitating

ricine, without apparently alterating its agglutinating power, even after

contact-lasting 24 hours. Instead of using like Kobert, the red corpuscles
of pigeons or guinea-pigs, the authors chose those of the rabbit. These

corpuscles also agglutinate very easily, and the rabbit is an excellent

animal for the experiment in question. It is enough to prick one of the

superficial veins of its ear, in order to obtain without trouble, and without

killing the animal, the minimum amount of blood (i to 2 cc.) required.

The following are the outlines of the biological method suggested

by the authors for the detection of castor seeds in suspected cakes :

A given quantity of the cake flour is macerated at 300 to 40'^ C in 5

times its weight of a 9 per 1000 salt solution, a few cc. of xylol being added
to prevent any fermentation. After about 15 hours, it is filtered, and

a portion of the filtrate (an amount corresponding to at least 10 gm. of

[n4]
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cake) is heated for an hour in a water-bath at 70° C, in order to destroy

certain slightly resistant agglutinins that may be present in the peanuts.

The mixture is again filtered to separate the coagulated albumens,

and to the liquid thus obtainted, is added 50 % of its weight of pure,

crystallised ammonium sulphate, which must be entirely dissolved,

without raising the temperature above 40° C.

When the precipitate is formed, it is collected on a small smooth

filter, thoroughly drained, and washed with just a few drops of distilled

water to remove most of the ammonium sulphate ; then the precipitate is

removed with a spatula from the filter, put into a small glass containing 5

cc. of physiological salt solution, stirred for a few moments, and re-filtered.

The filtrate thus obtained, which is used in the final experiment, contains

about 10 times more ricine than that from the first maceration. The

rabbit corpuscles are prepared, after defibrination, by being washed,

centrifuged and placed in 4 times their volume of a physiological salt

solution.

The agglutination experiment is carried out as follows : The above-

mentioned filtrate is mixed with a few drops of the corpuscle suspension in

a small test-tube, and the tube is put into an autoclave kept at 370 C,

which is a temperature favourable for agglutination. This takes place more

rapidly the larger, the amount of Ricimis present in the groundnut cake.

In the case of a cake with 2 % of Ricinus, agglutination is very clearly

seen (using the authors' method) in 5 or 10 minutes, and the process

is compete before the end of the first hour. With 0.5 % of Ricinus,

agglutination is already perceptible after half an hour, but if the percent-

age is lower, it often does not take place until one hour has elapsed, but

the method is sufficiently exact to allow of the detection of at least 0.2 %
of castor oil seed cake.

It is a good plan to have a control tube filled with liquid from some

macerated pure p: anut cake that has been treated in exactly the same

manner as the suspected sample.

This method of detecting ricine can apparently be easily and prof-

itably used on all agricultural laboratories. It is a useful supplement
to microscopic examination, which is frequently at fault, when it is a

question of decorticated seeds, or when the histological interpretation

is doubtful.

The method can only be employed with certainty in the case of

peanuts but these are almost the only cakes in which the accidental

presence of castor seeds occurs.

The authors, however, mention that Kobert found in the common
bean an agglutin which resists like that of Ricinus a temperature of

700, C, and they themselves discovered a very active agglutin of the same

kind in soya cakes. Therefore in the presence of a suspected cake sold

in the form of flour, it is well to take into account these possible sources

of error, although it is a very rare occurrence to find beans, or soya in

peanut cake flour.

[7T4]
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775
- Myositis Produced in Cattle by Serious Attacks of Aphthic Fever, and Sani-

tary Measures Dealing with the Consumption of the Meat of Animals Affected by

this Disease. — I. Ronca, v. [IstUuto di Anatomia patologica vetcnnaria della R. Uni-

versitd di Modena) . Alterazioni e calcificazione nel miocardio dei bovini nelle epizoozie

: gravi di afta. La clinica veterinaria, Year XI^III, Nos. 5-6, pp. 145-163, figs. 2 biblio-

graphy of 22 publications . Milan, March, i and 31, 1920.— II. Squadrini, G. (Direttore

del macello di Modena), Miosite aftosa con infiltrazione calcare, Ihid., pp. 163-171, figs. 2.

I. Alterations and cai,cification in the myocardium op cattle

IN CASES OP SERIOUS OUTBREAKS OP EPIZOOTIC APHTHIC FEVEP. — During
two epizootic outbreaks of exceptional severity .that raged, in 1912-1913
and in 1919, the author had occasion to examine numerous infected cattle,

and found that, as regards affections of the feast, the most prevalent
were parenchymatous alterations, that is to say, retrogressive processes

taking place in the fibro-cells of the myocardium. Those most frequently

observed in the muscle-cells were opaque degeneration, hyaline degenera-

tion, and necrosis due to coagulation. AH these heart affections were

Usually present at the same time . The more or less pronounced atrophy
and disintegration of the contractile fibres were aso observed. The

striation of the fibres, especially the transverse strial, either disappeared

entirely, was little apparent, or incomplete. Very aften the heart showed

yellowish or yellowish-white, dry, hard, and granular patches, or striations

frequently containing large quantities of calcium salts, the product of cal-

careous infiltration and consisting, as far as can be determined by micro-

chemical reactions, of calcium phosphate.
II. Aphthic myositis with calcareous infiltration. — In the

case of 4.97 % of the cattle that have succumbed to malignant aphthic

fever, a larger or smaller area of the striated muscles in the neighbour-
hood of the skeleton are found to be pathologically afiected. This is moie

clearly seen in 3^oung than in old animals. The microscope reveals the

presence of striae, or zones, differing in aspect and position according to

their situation, and of a colour varying from yellowish to red. These

symptoms reveal a form of myositis with vitreous, or waxy degeneration
of the sarcoplasm, necrosis due to coagulation, and the subsequent infiltra-

tion of calcium salts, with more or less interstitial phlogistic infiltration.

According to the author, the possibility that aphthic fever may be

accompanied by such serious symptoms of degeneration does not imply the

necessity of modifying the sanitary measures now controlling the consump-
tion of meat of animals afiected by this disease (i). Before allowing

such meat to be used for food, all the pathological and anatomical symp-
toms must be taken into account in each particular case. Muscles showing

any degree of alteration of the above-described type will be condemned.

Whether the other masses of muscle that have undergone no changes
in appearance or organoleptic characters are to be condennied or put
on the market at a low price, is a matter that will be decided according
to the regulations hitherto in force.

(1) Regulations on this subject were issued by the Director-General of Public Health

(Prof. LuTRARio) in Circular No. 24310 of March 19, 1919. {Ed)
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776 - The Chicken Sticktight Flea {Sarcopsylla g-al/fnacea.
— Sanborn, C. E., in

Oklahoma Agricultural and Mechanical-College, Agricultural Experiment Station, Stillwater,

Oklahoma, Bulletin'No. 123, pp. 3-8, figs 3, bibliogr. of 9 works. Stillwater, Feb. 1919.

Observations made for the use of farmers on the chicken sticktight

flea [Sarcopsylla mllinacea) found in all the southern part of the United

States. The para site thrives best in an arid or semi-arid mild cHmate.

As a control measure the following are commended : (i) 5 or 10 %
'

mixture of creosote with vaseline or lard ; (2) i part carbolic acid + 5 parts
vaseline ; (3) i part kerosene -\- 2 parts lard. These 3 preparations should

be applied to the infested parts. Four parts of zenolium in 100 parts

water, sprayed in the poultry houses and yard, is also quite effective.

CATTLE 777 - Cattle Fattening Experiment in South Africa. — nobbs, e. a. in From Breeder

to Butcher, Beef Feeding Experiment No. 6, Government Experiment Farm Gwebi, Bulletin

No. 338, pp. 1-12 Dept. of Agriculture. Salisbury, Dec, 1919

Previous experiments at the Government Farm, Gwebi, South

Africa, have established the following facts :

(i) It is not profitable to fatten artificially the unimproved native

cattle ; only grade stock are worth feeding, and the higher graded they are

the more profitable does the process appear.

(2) It is not profitable to stall feed cattle whilst pasture is abundant ;

it is better to let the stock graze until about May.

(3) Artificial fattening is only feasible between May and February.

(4) Complete stalling is preferable to grazing by day and stall

feeding at night. ^
(5) The more quickly the animals are fattened the better ;

the duration of the fattening process should not in any case exceed 5

months; to this end feeding with concentrates is essential, but all the,

fodder crops should be grown on the farm. *

(6) Under present conditions, it only pays to convert the cheaper
forms of fodder and cheaper gfades of grain into beef, as the finished article

has to compete with pasture-fed meat, and the markets are not highly

discriminating. Such comparatively costly products as oatcake, teff

{Eragrostis ahyssinica) and linseed are therefore to be avoided, and others

such as beans, groundnuts, or mangels should be used sparingly as is con-

sistent with securing a properly balanced diet.

(7) It does not appear advantageous to feed the class of grade stock

now available till over 3 years of age. Younger stock is apt to suffer

from teething troubles, and incline when forced, to grow in size and frame

instead of adding flesh and fat. Possibly, high grade stock of early-

maturing breeds may in time be profitably fattened at an earlier age than

the grade now generally available.

(8) The relative advantages have yet to be tested of stall-feeding

animals loose in a kraal or tied up individually in cribs, but experience

points to the former as the better system.

(9) About 2 tons of well tramped manure, consisting of dung and

litter may be reckoned upon from each beast during the process of

fattening.
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(10) To eliminate waste, it is advantageous to feed pigs with cattle

(i pig to 4 beasts), but if maize meal is used, not Whole maize, then

extra feed must be provided for the pigs.

After due consideration of these points if becomes a question between

rapid forcing to fatten quickly on the one hand, and the use of the most

economical foodstuffs which entails shower fattening, on the other hand.

At the same time, only animals of suitable age to benefit by feeding, and

yet not so young as to be wasteful feeders, should be selected. The

principal aim of these experiments was to work out rations adapted to

local conditions as regards seasons, foodsti^s available, class of stock

obtainable, and markets
;
the relative advantages of 3 aged and 4 year

cattle for fattening purposes was also tested.

The stock used in these experiments consisted in 10 Shorthorns -

reared under ranching conditions, 5 of 3 years old and 5 aged 4. The fat-

tening process covered a period of 133 days, divided into 3 stages during
which the following daily rations were given per 1000 lb. live weight : (i)

9 lb. maize + 9 lb. of radisk, mangolds, pumpkin or majorda -f 18 lb.

of hay -f 18 lb. silage ; (2) 7.5 lb. maize + i lb. groundnut meal + i lb.

dhal meal [Cajanus indicus) + 7.5 lb. of succulents + 10 lb. velvet bean

hay + 15 lb. each of silage and hay (these always fed ad lb.) ; (3) 6 lb.

maize + 2 lb. dhal meal + 2 lb. groundnut meal + i lb. sunflower meal

+ 7.5 succulents -j- 15 lb. velvet bean hay + 15 lb pasture hay.
For the 2 groups respectively the following results were obtained :

Initial live weight : 970 and 1097 lb. ; final live weights at Gwebi, 1243
and 1353 lb. ; (2) after transport to Johannesburg 1175 and 1277 lb.

;

dressed weight 686 and 786 lb.
; percentage dressing on Gwebi weight

55.1 and 58.1 %, on Joannesburg weight 58.3 and 61.3 %.
The figures for the 2 groups seem to be similar with regard to the daily

average increase in live weight ; but the older animals, however, dressed
on the average better than the others. AH the animals were praised for

their prime quality by the butchers. They were sold at Johannesburg
at £25 each, and had been bought before fattening at £8 per head.

778 - Comparison between Different Rations for Wintering Breeding Ewes. — Rus- sheep

SEL, S. P., in Oklahoma Agricultural and Mechanical Colle^^e, A'^ricultural Experiment
Station Bulletin No. 125. pp. 2-8, figs. 2. Stillwater, July, 191 9.

The objects of the experiments reported in this Bulletin were : (i) To
determine the comparative value of some Oklahoma feeds for wintering
breeding ewes ; (2) to find the cost of wintering breeding ewes ; (3) to compare
rations which contain silage with others that contain no silage ; (4) to

compare cottonseed meal with alfalfa hay as a protein supplement ; (5) to

compare ground kafir (sorghum variety) with kafir heads when combined
with cottonseed meal and Sudan hay {SorgMmi exiguum), Five lots of 20
ewes each were fed during 90 days, starting on January 4, 1918, to test

the value of 5 different rations.

In two of these lots receiving 0.5 lb. of cottonseed meal per head
and wheat straw with kafir silage (Lot II) and in another lot receiving
cane fodder (I^ot III), symptoms of cottonseed poisoining were noticed,
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and 3 ewes died before the cottonseed meal could be replaced by bran.

The efects on those fed with silage fodder were somewhat less serious. I

Two lots which had received half the quantity of cotton seed meal fed
to the preceding lots, plus more kafir heads (l^ot IV) or ground kafirj

grain, plus 2.03 lb. Sudan hay (lyOt V) showed no ill effects and gave the!

maximum gain in size. The ground kafir seemed rather more satisfactory
than the kafir heads. But, from the point of view of cost and health, the!

most economical ration proved to be that given to lyot I, in which 1.971

lb., of alfalfa per head furnished the necessary protein supplement to thel

kafir silage plus wheat straw. The following table summarises thel

results obtained:

Winter rations for breeding ewes.

Numbes of ewes per lot

Total initial weight . .

Total final weight . .

Total gain in weight .

Average daily gain per
ewe

Total feed consumed .

Alfalfa

Kafir silage

Wheat straw

Cottonseed meal. . . .

Cane fodder

Sudan hay
Kafir heads
Ground kafir heads . .

Bran
Total cost of food. . .

Average cost of food per
head j.er day ....

I^t I lyOt II I/>t III I^t IV I<ot V

20

lb.

2015
2222

207

.11

3554
3289
1062

$ 60.42

•0335

20'

lb.

2015
2024

9

.005

5061
1244

450
$54.18

.0301

20**

lb.

2016

2147
131

.072

.972
828

4776

210

$68.70

.0381

20

ib.

2037
2307
270

15

444

3667
1149

73-13

.0406

20

lb.

2015
2304
2S9

.16

445

3663

758

$71.26

•0395

* Two ewes died on the 75th day.
** One ewe died on the 85th day.

PIGS
779

- Pig Breeding in Italy.
— Stanga, I., in Giomale di AgricoUura della Domenica, Yea

XXX, No. 20, pp. 155 and 158. Piacenza, May 16, 1920.

The three possible methods which can be employed in pig breeding
are domestic, rural

(i. e., transformation of farm by prodticts), and indusJ

trial (i.e., transformation industrial of by products or rather constituting £1

distinct industry such as the raising of herds on pasture or on semi-housina

lines). The first is much developed, the second has practically died out]
and the third could be very much improved and developed.

It can be said that, in Italy, the only improved breed used has beei

the large white Yorkshire, which produces a large amount of fat, but
ij|

difficult to breed in a country much warmer than its native land —
tha^

north of England. For this reason, the improvement of domestic stocll

[ITS-Tlft]
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by the introduction of this breed has had no chance of developing on rural

and industrial farms and these are much more important from the national

and economic standpoint. The half breeds are weak, withs tand only

with difficulty the sun from March to October, and are very subject to

epidemic diseases.

The author agrees with the statements made by Prcff . Bai.dassare

to the effect that preference should especially be given to Berkshire pigs

as stock for improving Italian breeds for industrial and rural purposes,

and though the Berkshire admittedly gives less meat, that meat 'is pro-

portionately, of better quality. Moreover, they are more hardy and

easier to rear.

The author closes by remarking on the active steps taken by the

U. S. Department of Agricvdture with regard to agricultural propaganda,

particularly as regards the development of pig breeding.

780 - The Effect of Feeding with Peanuts on the Quality of Pork; Experiments

ill Oklahoma, U. S. A. — Dowell, C. T. and Friedemann, W. G., in Oklahoma Agri-

cultural and Mechanical College, Agricultural Experiment Station, Stillwater, Oklahoma,

Bulletin No. 124, Bibliogr. of 17 works. Stillwater, May, 191 9.

The cultivation of peanuts has become quite general in the South-

ern United States, as has the pratice of fattening hogs on peanut

pasture and cake (i). This method of fattening is more economical than

using the common feed-stuffs, but the chief objection is that it is claimed

that pork thus produced possesses a lower melting point (i) is soft and

shows an excessive shrinkage. For this reason, prices for animals coming
from districts where this form of foodstuff is used, are usually considerably

reduced. The authors started their experiments with the object of

finding some way by which the bad effects of feeding with groundnuts
alone could be overcome. The iodine number and melting point were

determined for the kidney and bacon fats of hogs weighing about 100 lb.

each, used for experimental purposes in 1916 and 1918.
In 1916, 5 lots of hogs were fed for 70 days, and i hog per lot was

reserved for a chemical study of the fats. In addition to this, at the

Experimental Station, the shrinkage data were taken, during cold storage

of 4 hams and of the bellies of one hog of each lot. The maximum iodine

number, the minimum melting point, and a higher shrinkage percentage
was reached in I/ot I fed on peanuts alone. Two lots fed on peanuts
for 40 days, followed by maize and tankage in the ratio 23 : 2 (Lot II),

and another on kafir (a sorghum variety), and tankage in the ration 23 : 2

(lyOt III) gave high iodine numbers, relatively low melting points and

e\'ident shrinkage was noticed.

The 2 other lots received no peanuts, and Lot IV was fed on oats

-f shorts + barley + buttermilk (i : i : 2 : 8) and Lot V on maize

chop + kafir chop + cottonseed meal + tankage (11 : 11:2:1). Better

quality pork and lesser shrinkage signified the advantages of using the

(i) See R. Febr. 1920, No. 236. (Ed.)

[1T9-180]
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last mentioned ration in the 1916 experiments,
suits of these experiments.

Table 1 shows the re-
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InsTALI,ATion expenses. — In order to set up a small pigeon-breed-

ing establishment, it is necessary to have 100 pigeons ready for breeding

50 suitable breeding boxes ; 100 glazed earthen-ware nests ; 4 zinc syphon

drinking troughs ;
8 special feeding-boxes to prevent the food being scatter-

ed or soiled ;
boxes for ashes, rubbish, straw, etc

;
other objects such as

perches, apparatus for disinfection, small ladders, etc. ;
the transforma-

tion of a room with an area of 5 X 4 metres and 3.80 m. in height, includ-

ing the external cage into a pigeon loft
; labour for putting in the boxes ;

other expenses. At present prices, about 3000 francs would be necessary

to cover the cost.

i

Debit Account.

Repairs and renewal of material (5 % of capital) 150 fr

Rent of room used as pigeon-loft 50

Food of different kinds (grain and scraps from the table), 18 quintals,

average cost 60 fr. per quintal i 080

Cost of cleaning and disinfecting 300

lyoss on sale breeders, 400 francs at the end of 4 years, or for the first year 100

Total . . . I,«80 fr

Credit Account.

Sale of 1000 pigens at 2.50 fr. per pigeon 2 500 fr

Sale of 3 quintals of pigeon-dung at 15 fr 45

Total . . . 2,545 fr

Profit.

2545 — 1.680 fr. = 865 fr.

Which is at the rate of 28 % interest on the capital laid out.

If the pigeon-breeder had enough ground to permit of the pigeons

going out of the loft every day, he could save about 500 francs on their

food, and then the interest on the capital would amount to nearly 46 %.

782 - Bee-Keeping in Corsica. — bourgeois, a., in UApicuUeur, Year 62, Nos. 5-6, bee-keeping

pp. 50-55, May-June, 1918 ; Nos. 9-10, pp. 102-105, September-October, 1918; Year

63, No. I, pp. 19-21, January, 1919 ; No. 2, pp. 39-42, February, 1919; No 7. pp. 174-

176 July, 1919 ; Year 64, No. i, pp. 27-30, January, 1920. Paris.

A description of the conditions of bee-keeping in Corsica together
with information on the habits of bees, and methods of rearing them,
founded upon the author's long experience of bee-keeping on a large
scale.

The Corsican bee. — Bee-keeping in Corsica dates back to the

most remote antiquity, but the methods employed there are still wholly

empirical. There are a great number of hives (more than 15 000) on the

mountains of the island, and 75 tons of honey, and 27 tons of wax are

produced annually. Owing to natural selection, the Corsican bee is

exceedingly hardy and active
;
it answers all the requirements, of intensive

breeding, and is superior to the selected bees on the market.

[T8I-T8S]
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HoNKY AND Wax. — Corsican honey is of very fine quality and. aroma
when it is collected in the spring ;

the autumn honey has, however, a strong
bitter taste, and is dark in colour.

The barbarous custom of suffocating the bees seems to be un-

known in the island. The pre-war prices were from i fr. to 1.50 fr. per kg.
for ordinary honey, and from 2 fr. to 2.50 fr. for choice kinds. »

Corsican honey is in great commercial request, on account of its

aroma and its whiteness. The pre-war price was from 3 fr. to 3.50
fr. per kg.

Resources of the Corsican Flora. — The bees can make honey for from
8 to 9 months of the year so that the season is very long. The honey-
and pollen-producing plants of the various seasons include :

Winter and beginning of spring : Japanese medlar, hazel, willows,

poplars, almond, apricot, peach, box, rosemary, mimosa, and maple.

Spring Cherry, wild plum, cultivated plum, quince, citrus, apple, pear,
chestnut (this gives a reddish bitter honey, crystallising in large cris-

tals), broad bean, kidney bean, lentil, peas, haricot bean, soya, cultivated

aniseed, sycamore, sainfoin (abundant white honey, with a delicious

flavour ; in good season, from 150 to 300 kg. of honey can be obtained

annually from i hectare of sainfoins), black mulberry, white mulberry,

asphodel, caper, evergreen oak, cork oak, Kermes oak, turnip, colza,

cabbage, white mustard and nearly all the wild Cruciferae (the Cruci-

ferae yield much honey which crystallises very quickly forming large

crystals), lavender, and savory (a large quantity of very fine honey in

some districts, none in others), banana, date-palm, Barbary fig (the fruit

is used for making a bee-syrnp), tamarisk, ash, wild geranium, orange
tree, citron tree, lemon tree (these yield much honey where the soil is,

damp), Trifolium pratense, T. incarnatwn, white clovcr (yields much
white honey,) agave and aloe (a sweet syrup flows from their terminal bud,
and is collected by the bees), vetch (all varieties of vetch, and especially
the hairy winter vetch, yield large quantities of green honey which becomes
white on keeping ; when the hairy vetch and sainfoin grow together,
much very fine honey is obtained), cotton tree, dandelion (the pollen of this

flower is believed to produce dysentery in bees, if they remain shut up
for some days), and wild chicory.

Summer : Virginian sumach, still more the curriers' sumach,
limes, especially the silver lime (yields much sweet honey with anodyne
properties), ailanthus (much honey of an inferior quality) chestnut (honey
of a common quality ;

about 33 000 hectares are covered with chestnut

in Corsica), tobacco (much honey of a brownish colour), lucerne (the last

cutting give a little honey ; produces much honey on light irrigated soils,

the honey is white, and has a delicate flavour), sage and viper's bugloss

(much honey which crystallise slowly), white melilot, Thymus vulgaris
and T. Serpyllum (a dark, very aromatic honey), bramble, spindletree,

raspberry, whortleberry, eucalyptus and false pepper (much dark honey
with a strong flavour) ,

conifers (in addition to pollen and propolis, all coni-

fers and the spruce in particular, produce in spring and especially in sum.

[isa]
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mer, so much nectar, that for 15 to 20 days, several kilograms of honey
can be made daily by a colony of bees ; conifer honey is rich in glucose
and resin, hence it is much used by doctors in treatment of affections

of the bronchial tubes and lungs). Thuja, juniper, Vitis Canadensis, sorghum
millet, maize, and reeds. At a height of about 1500 m.. Rhododendron

ferrtigineum and Rh. hirsuttim give much honey with a very delicate

flavour.

^Auhimn : Heather (much light-coloured honey in summer, reddish

and thick in autumn ;
as it contains little, or no, saccharose, this honey

never crystallises entirely), buckwheat (reddish honey, plantiful on argil-

laceo-calcareous soil, scarcely an)'' or calcareous or heavy soil), mignonette,

asclepia (much honey, but it may be injurious to the bees, as their legs

adhere to it), tree ivy (white honey). Arbutus, Japanese Sophora, carob-tree

(much reddish honey; its fruit supplies a good bee-syrup), honeysuckle,
and aster. ,

The plants whose names are printed in italics can, when numerous,

supply sufficient honey to fill the hive in a few fine days. To do so, requires
2 or 3 hectares, of very melliferous plants per hive. The largest amount
of nectar is produced on calcareous, or clay loam soils that are damp
or irrigated.

Nectars. — The herbaceous stalks of vetches, barley, and oats, the

leaves and branches of the evergreen oak, willow, alder, aspen, ash, bram-

ble, beech, hawthorn, juniper, orange, palm, maple, birch, agave, larch,

eucalyptus, spruce, etc., secrete, under the influence of combined heat

and cot ^or as a result of the punctures of insects, a sugary matter which
is at times very abundant. When hot days are followed by cold nights,
in vice-versa, the plant nectar appears during the night and generally

disappears in the early hours of the day. When they can obtain nothing
better, the bees collect and store these nectars ; under favourable condi-

tions, a colony of bees can collect 4 to 5 kg. daily and from 2 to 3 quintals
in one season. There is always, in addition, a small amount of animal

nectar due to the punctures and excrement of insect, which the bees some-

times collect. The presence of woods is therefore very advantageous
to bees, especially in summer.

Extraction of Thick Honey.
— Corsica produces some kinds of honey

that are very thick and difiicult to extract, in the centrifuge. This diffi-

culty can be overcome to some extent by extracting the honey from the

sections as soon as they are filled, and before they are entirely sealed up,
but this is not always possible. The best plan is to prick both faces

of the full cells to a depth of 8 mm. as soon as the combs are unsealed

without, however, perforating the median wall of the cells, and then to

have recourse to centrifugation ; the operation should be performed, if

possible, in a room heated to from 30-35"C.
Urine and bee-keeping. — The nitrogenous substances supplied

by pollen are often insulficient for the requirements of the bees, hence

they visit pits of liquid manure and urinals, where they find the diastases

0^ salts necessary for themselves and their brood.. It is especially
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at the height of the laying season that the bees use nrine both as food and
drink. The author gives them, as a strengthening food, 3 or 4 kg. of

honey diluted and carefully mixed with i litre of urine. As a tonic drink,

he gives them two spoonfuls of honey dissolved in 3 or 4 litres of boiling
water to which has been added 2 litres of urine.

Urine which has been slightly fermented by the addition of a little

honey, attracts scout bees and afterwards the swarms. The author

made use of this by placing in the vicinity of the apiary small hives of

which the interior and combs had been sprinkled with urine.

Shading the Colonies of Bees. — This increases the yield by 20 %
but all damp must be guarded against, as it is very injurious to the health

of the bees.

Hive Management in Bad Season. — In order to prevent scarcity of

honey, treatises on beekeeping advise feeding the bees on sugar. The

author, however, considers this is wrong, both from jthe hygienic and
economic standpoint. He advises that as soon as the bee-keeper finds

that the first spring harvest is deficient, he should stop increasing the

apiary remove the store-houses already placed, and reduce the brood

chamber to the number of combs that the bees can use for food. Later,
it might be possible and wise to increase the apiary in time for the small

summer and autumn harvests. This method obviates the necessity, in

bad years of feeding the bees during the winter.

Extracting Honey without a Laboratory. —The honey should be collected

during the day, and the full combs placed in well-fitting boxes provided
with a door which opens only outwards. This permits of the escape
of any bees that may be still in the combs. At nightfall, the honey is

extracted at a certain distance from the apiary. It is filtered, placed
in vessels, and carried immediately to the store-room. All the utensils

mu-st be well-washed, in order to remove every trace of honey, so that the

bees when they return next morning, perceive nothing, and are not upset.
Economical Concentration of the Productive Forces. — The old fashion-

ed-basket can still be of great use in bee-keeping, and is the best means
of insuring the economical increase of the bees. The writer advises the

following method:
Place 2 baskets, one to the right and one to the left of a hive provided

with frames, and tenanted by active working bees. The 3 colonies will

thus have one flight-board in common, and will be close together, which
will facilitate later work. As soon as the bees slioW signs of having reach-

ed the height of their honey-making, transfer the contents of the hive

with frames to a new box, with the exception of 5 or 6 combs, which should

be left for the brood; this will prevent too early swarming, and will give
rise to feverish activity. The same day or the day after, when many of

the bees are oiit collecting honey, a second hive flanked by empty bas-

kets should be placed on the top of the first one, the two first baskets being
removed. The progress of the honey-making must be watched, the num-.

ber of receptacles increased, if necessary, and finally the honey is taken.

This system is better than any other, in countries where the honey har-

C»8»]
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vest i^ large, and the season short, but does not succeed where there is little

honey and the collecting season is long. The advantages of the method

advocated by the author is shown by the following figures : One hive

fitted with frames and treated in the usual manner produces on an average

15 kg. of honey the 2. baskets furnishing 10 kg., whereas by the systematic

concentration of honey-makers, the production is doubled.

Hives fitted with frames can also be used for the economic increase

of the bees ;
the most pratical are twin hives and the method to be employ-

ed is the following : As soon as a numbers of bees have gone out, take a

swarm from the turn hive, and put it in another hive, replacing the swarm

by honey-combs.
Purchase of Ordinary Hives. — The ordinary Corsican hive is usually

made of the bark of the cork-oak, or else of plaited twigs, or straw. The

author advises the bee-keeper to buy hives with a gross weight of from

20 to 25 kg., but never to purchase those weighing less than 15 kg. (10

kg. of honey and 5 kg. of bees). The price of natural swarms varies from

2.50 to 3 fr. ; that of the mother-colonies from 6 to 12 fr. each.

The second part of this article, which is devoted to pastoral bee-

keeping in Corsica, contains the following chapters : Pastoral apiculture ;

the advantages of pastoral apiculture ;
the situation of the apiary ; places

to be avoided ;
the aeration of hives during transport ; packing hives

transporting bees, unloading hives on arrival
; opening the small door ;

orientation of the honey-gathering bees ; treatment of colonies of which

the combs have been broken ;
cost and yield of a Corsican pastoral

apiary. This is calculated on the following manner.

Cost and Yield of Corsican Pastoral Apiary.

Installation expenses

Purchase of 1000 pastoral hives at 14 fr 14.000 fr.

Cost of bees 5ooo
Cost of materials and wood-work 2.500

Cost of curtains and huts 2.500

Studies i-ooo

Total . - . 25.000 fr.

Annual expenses

Rent of ground for apiary i.ooofr.

Transport or change of place 2.000

Interest and depreciation 6.000

Payments to bee-keeper and assistants 8.000

Total . . . n.OOOfr.

Annual expenses of retail sales

Rent of shop 1.500 fr.

Management 1.800

Licence, lighting, insurance, various expenses 1.200

Advertising 5000

Total . . • 9.500 fr.
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*
Sales of products

1000 colonies at 30 kg. per hive, or 30.000 kg. of which 15.000 kg.

are of superline honey at 2 fr. per kg.
•

. . . . 20.000 fr.

15.000 kg. of ordinary honey, or made into confectionery, at 1.50

fr. per kg. 22.500

500 kg. of wax at 3.50 fr. per kg. 17.500

Total . . . 24.350 fr.

o I Total sale of products 54.250 fr.

<
]

Cost of production and sale 26.500
5

]

'

^
I Net annual profit Z7.'i5Qfr.

783
- Bee-keeping in Macedonia and Chalcis. — Tabusteau, h., in UApimiteur, Year

62, Nos. 3-4, pp. 35-38, 3 fig. Paris, March-April, 1918.

In Macedonia and Chalcis, bee-hives are seen everywhere, but there

are no extensive bee-farms where bees are kept on a large scale. The

peasant merely has, hidden behind the low wall of his garden, a few hi-

ves, and the honey produced is mainly intended for domestic consumption.
The only large apiary in the countrj^ is that belonging to the Sedes Agri-
cultural College. Bee-keeping however, is carried on in the numerous
monasteries on mount Athos.

In the apiary of the Sedes Agricultural College, most of the hives are

of the old Dadant type, but there are also some Dadan-Blatt, l^ayens,
and Root hives. The hives with fixed combs are those generally used;

they are cylindical, 50 cm. in height, and 25 cm. in diameter.

The black breed of bees is the one kept; it is very gentle, and a hive

of these bees in full work can be uncovered without any risk of being

stung.
The nectar is chiefly collected in spring and summer from the fine

Lahiatae growing on the mountains. If the nectar is rare, the honey,

however, is delicious. White melilot grows plentifully in marshy locali-

ties. Erica midtiflora abounds in many mountainous districts.

784 - Bee-keeping in Ethiopia.
— Fr^re JuLiKNde Mamers (Capucin, Apostolic Missio-

nary), hi L'ApiculUur, Year 61, Nos. 1-2, pp. 2-4, Jan.-Feb., 1 91 7 ; Nos. 3-4, pp. 38-42,

fig., 2 March-AprU, 1917 ;
Nos. 7-8. pp. 101-103, July-August, 1917; Nos. 9-10,

pp. 128-134, fig., 3 Sept-Oct, 1917 ; Year 62, Nos 1-2, pp. 4-9, Feb., 191 8 ; Nos. 7-8,

pp. 74-80, 2 fig., Feb., 1918 ; Year 63, No. i, Jan., 1919; No. 2, pp. 12-18,

PP- 35-39, Feb., 1919; No. 4, pp. 82-89, April, 1919. Paris.

Swarms of bees are common in the forests of Ethiopia ;
the combs

are taken in the most crude manner, not only by the natives, but also by
hunters and explorers. Honey is one of the chief dues paid to landown-

ers, administrators, and chiefs. It is much used as an article of food

and the natives employ it as a medicine, as well as in the preparation oj

hydromel, their national beverage. About 90 % of the honey produced
Is made into hydromel.

The author estimates the number of hives in Ethiopia at about one

million. Some 700 tons of wax are exported annually, and in addi-
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tion, a certain amount is used in the country for lighting the houses of the

rich, and in the churches, but it may be calculated that about half the wax
obtained is thrown away by the natives, who are wholly ignorant of its

value. The average annual honey yield may calculated at 10 kg. per hive ;

no honey is exported. The Imperial Palace alone uses every year 210 tons

of honey for the manufacture of hydromel.
The native hive is cylindrical, from 20 to 35 cm. in diameter, and from

50 to 120 cm. high. It is made of wood, wickerwork, bark, or sun-dried

mud, and is always covered with straw, and provided with a movable
bottom or with simple plugs of straw at the two extremities. The hive

is suspended in such a manner that the long axis is horizontal (in this

way, the combs are parallel to the cylindrical walls); the flight-holes are

placed in the centre, or at one extremity of the cylinder. The hives are

always hung some metres above the ground, usually at a height of from 6-8

metres, though sometimes at as much as 12 to 15 metres.

The apiaries near the hovises only consist of a few hives, but in the

woods on the mountains, there are sometimes as many as 40 or 50 per
family, so that one may say for instance, that in the great virgin forest

of the Gougou Chain, which covers from 20 000 to 25 000 sq. km,, there

is not a single tree without its hive. By suspending a hive to a tree, the

bee-keeper becomes the exclusive possessor of the tree and no one may
fell it, or attach another hive to it.

Natural swarms occur very frequently, for the natives gather the ho-

ney so rapaciously that the famished bees are obliged to seek a new home
If an empty hive is suspended from a tree, 8 times out of 10 it will

be occupied without further trouble by one of these swarms.

The author has found that wandering swarms are attracted by the

buzzing of another swarm, ^and also by the smell of hot wax. A good
way of enticing them is to place in the sun some light, small hives whose
inner walls are covered with liquid wax ; this melts and emits a strong odour,
which is soon perceived by the bees.

The domestic bee is Apis fasciata, the same species as that kept in

Arabia and on the shores of the Rred Sea. It is somewhat smaller than

Apis mellifiC'Tt , and very productive, but so bad-tempered when in another

country, that all breeders that have tried it have given it up. Smoke
has no effect upon this bee, so the hives have to be handled at night, and
the bee-keeper is obliged to use every means of protecting himself while

at work. The domestic bees include 2 varieties, known respectively
as the black bee, and the red bee ; the former predominates at altitudes

varying from i?oo to 3000 metres, the latter in the low districts, and to

the height of 1200 m. The maximum of production was attained by an

early swarm, taken in September which, 6 months later, had filled a hive

with a capacity of 189 cu dm. During this time, the bees had made 36
combs ; when the honey was taken, 18 of the combs yielded a total of 70 kg.
of honey, the other 18 being still occupied by the larvae. The average

production depends upon the usual size of the hive. In order to ensure
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the development of the -bees, and prevent swarniing, 64 cu. dcm. are re-

served for the brood, and 21 cu. dm. for the honey.
The author quotes same ob:£ervations that he and his fellow bee-kee-

pers have made upon the nuptial flight of bees. All the 4 queen bees

observed made 3, 5 and even as many as 7 flights, and all the queens were

fertilised twice. They left the hive at 2 p. m. (not at midday, as is

generally reported) . One of the queen bees only, began to lay 36 hours

after fertilisation.

In addition to the domestic bee, there are several wild varieties that

are stingless. One of these, a very small insect, belonging perhaps to

the genus Trigona, produces a honey which is more liquid than that made
by the ordinary bee, and is much prized for its medicinal qualities.

At Addis-Ababa, where the author has his apiary, there are 2 seasons :

the rainy season lasting from May to September and the dry season, which

comprises the rest of the year. During the rainy season, the tempe-
rature is warm, varying from a maximum of 25° C to a minimum of 140 C.

At this time, the bees are out all day looking for flowers which, however,
are non-existent. Their daily exit from the hive throught the year has

several disadvantages, of which the chief is the larger consumption of

honey, as this entails a diminished honey harvest. Throughout the dry
season,- the temperature varies during the day between —3^0 and 25° C

;

it is about 14° C in the morning and evening. Given the lack of mois-

ture, very little nectar is secreted, and little honey is made. There are,

however, 3 kinds made from the flowers of the natural meadows the various

species of eucalj^ptus, and as shrub of the genus Eupatorhim known by
the name of

"
garaivo ".

The honey-collecting season usually lasts from the middle of S eptember
to the end of Februar^^ The average annual yield of a native hive situa-

ted in a fairly good honey district varies from 8 to 10 kg. The apiary

belonging to the Catholic Mission (the only one in Abyssinia which has

hives with movable frames) yields, on an average, 26 kg. of honey
annually.

Bees in Ethiopia have numerous enemies, of which the most formid-

able is the ant-eater, known as
" hama "

(tlie

"
wicked one "). The

natives, suspend their hives from trees for the express purpose of pro-

tecting them from the attacks of this greedy mammal, and this makes the

operation of taking the honey a very difficult one, for on account of the bad

temper of the Abyssinian bee, it has to be carried out at night.

Ants are other enemies of the bees. There are two kinds, the small

red variety, similar to that found in Europe, which can easily be driven

away by scattering a few ashes round the hives, and the large black va-

riety, which does far more mischief. When the weather changes, these

black ants come out of their nests in great swarms, invade houses and des-

troy insects, rats, and even fowls, young pigs, etc. It seems impossible
to bar their progress by the use of the remedies used successfully in the case

of the common ants (ashes, carbolic acid, a streak of oil, etc.). Naph-
thaline is the only thing which they dislike enough to refuse to face it.
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A certain amount of destruction is wrought among the bees by birds.

The honey-comb moth does as much damage in Abyssinia as in

Europe.
In conclusion, the author describes the native method of making

several kinds of hydromel.

785
- iStandard External Measurements and Rigidity of Bee-Hive Frames. — i5. and

A. Froment, in VApicuUeur, Year 64, No. 5, PP- 105-109, fig. 3. Paris, May, 1920.

I. — Standard external measurement for bee-hive frames. — If a

hive with movable frames gives too much room fcr the passage of the

working bees, the latter build ;
if there is too little space, they make pro-

polis.
In order to prevent both these equally serious evils, the authors

after comparing notes with other bee-keepers, decided to reduce the pas-

sages to a minimum, and to provide a way for the bees underneath the

frames, by means of a strip of metal that raises the latter 5 mm., above

the bottom of the rebate.

It would, however, be of general advantage if the same external mea-

surements were adopted for all frames. This would make them interchan-

geable, and the same frames could be used for all types of hive, thereby

greatly reducing the trouble of handling them. Therefore the authors

urge bee-keepers to obtain, by means of propaganda and their united efforts

the general adoption of standard external frame measurements.

II. — The rigidity of the frames.
— The want of rigidity in bee-

hive frames is a source of much inconvenience. In the case of a Dadant-
Blatt frame 27 X 42 cm. with uprights 0.7 cm. thick, a slight pressure is

sufficient to show that it has no lateral rigidity. The same may be said

of all frames with uprights less than i cm. in thickness. With uprights
of this thickness, however, the authors, obtained the required rigidity.

Further, there was no necessity to fasten the frame above by means of

U shaped nails, and it was possible, without bending the reprights, to at-

tach the wires of the honey-comb wax, as M. Dadant recommends. The
first can be fixed about 6 cm. from the top of the frame, the second at a

distance of 14 cm., and the last at 24 cm. This arrangement obviates

all risk of the wax losing its shape from the heat, or the weight of the

bees (especially when new swarms are being introduced into the hive). The

great difference in the thickness of the nails used in 'fixing a i cm. upright
is also to be noticed. With frames of this type, the authors obtained per-
fect lateral .rigidity.

According to this principle, the measurements of the frames (in mm.)
would be respectively as follows :

For the LaYENS type : 330 X 370 interior ; 330 -f (2 X 10)
= 350

by 370 + 15 + 10 = 395 exterior.

For the Dadant- B/^vATT type : 420 X 270 interior; 420 -f (2 X 10)
=

440 by 270 -f- 15 + 10 = 295 exterior.

For the Voirnot type : 330 X 330 interior ; 330 -f- (2 X 10)
= 350

by 330 + 15 + 10 = 355 exterior.
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SERICULTURE 786
- Eggs Intermediate in Type between the Summer and Winter Eggs Produced

by Bombyx mori. — I^ecaillon, in Comptes rendus de VAcademic dcs Sciences^

Vol. XlyXX, No. 18, pp. 1085-10S6. Paris, May 3, 1920.

As a general rule, the eggs laid each time by the different varieties

of the mulberry Bombyx are either all summer eggs, or all winter eggs.

In exceptional cases, mentioned later in the article, a special type of

egg is laid differing in various degrees from the two normal classes. Its

colour, when first laid, is nearer that of the summer than of the winter egg.

Some of these eggs, after assuming a pink colour, hatch out at the end

of 10 days exactly like .summer eggs. Others laid at the same time, become

pink, but remain at a very rudimentary stage of development, not hatching
out till the following spring that is to say, much later. The latter thus

resemble summer eggs in some respects (initial colour and subsequent co-

lour changes), whereas in another (duration of embryonic stage), they,

are more like winter eggs. It should be added that, in the same laying,

some eggs are often found that are more highly coloured than summer

eggs, both when first laid, and also at the time when they cease their devel-

opment in order to prepare lor wintering. These eggs very closely re-

semble the true winter eggs.

The larvae from this intermediate type of egg can sometimes be rear-

ed as easily as normal silkworms, but very often they die, in spite of all

the care bestowed upon them. On the whole, they seem less well adap-

ted to 'ordinary silkworm-breeding conditions than normal indivi-

duals.

It is weU-known that the mulberry Bombyx manifests great variabi-

lity in many of its specific (?)
characters. That this depends upon difference

in the chemical composition of eggs produced by the same ovary is clearly-

shown by the case of the intermediate eggs in question.

The author has previously drawn attention to the fact that the appear-

ance of a supplementary generation in a hitherto univoltin breed is due

to a change in the chemical composition of the egg (accidental bivoltism).

The facts set forth in the present paper clearly support this theory, and,

further, prove the truth of another conclusion arrived at by the author,

who does not regard the appearance of accidental bivoltins in a univoltin

Bombyx breed as due to a mutation in DE VriES's sense of the word. The

composition of the intermediate eggs of the same laying is found to vary

by imperceptible degrees.

The cases in which the author has seen intermediate eggs produced
are as follows.

(i) Where the females were directly descended from accidental

bivoltins (i).

(2) Where the females themselves came from intermediae eggs.

(3) Wliere the females were the descendants of. hybrids of the first

generation obtained by crossing a male univoltin with a female polyvol-

tin from China. i

(i) For information on accidental bivoltins, see /?., Jan., 1918, No. 75- {Ed.)
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787
- Tussore Silk (i).

— Fuschini, C. (R. Istituto supenore agrario di Peragia), in

I. I. I., Rassegna della Produzione italiana, Numero specialmente dedicato alle Industrie

tessili, manfatturiere, chimiche, minerarie ed edilizie, Year IV, General Series, No. 24-

Section C, No. 6, pp. 19-20, figs 3 Milan, June, 1920.

The silks sold under the name of « tnssore » come from the cocoons
of many kinds of silk-producing Lcpidoptera, of Which some Asiatic genera
alone deserve mention, on account of the importance of their product,
viz., Philosamia, Antheraea (the chief,) and Theophila. The species of

Theophila which yields silk is T. mandarina (in Chinese
"
tieri-seng-tsan "),

which is considered by some persons to be the ancestor of Bomhyx mori

and, on account of its pale straw colour, is known by the name of
"
tussah

cloude ". This silk is very rarely exported as the whole output is

generally used locally. Among the Italian species, Satuniia pyri, or the
"
great peacock ", produces a large pyriform cocoon composed of coarse

silk with little strength ;
it is of the same type as the cocoons supplying

tussore silk.

The tussore silk of the Italian market is exclusively of Chinese origin,
and is made from the cocoons of Antheraea pernyi. The silk-worm of this

moth lives on several kinds of smooth-leaved oak, but will also eat the lea-

ves of the apple-tree, hawthorn, chestnut, etc. In Manchuria and Shan-

tung, it is also fed on the leaves of Cudrania triloba, and it appears that

worms thus reared produce the finest silk.

The standard of the tussore silk made from the cocoons of A. pernyi
.is about double that made from the cocoons of the Italian mulberry Bom-
byx, its resistance is usually above 3.50 gr. per denier (a denier == 0,05 gr.);

"'

it loses from 17 to 18 ^ when degummed. If special precautions are ta-

ken, the silk is easily wound off the cocoon.

A. yamamai (Japanese word meaning
" worm of the mountains ")

lives on oaks, preferably on Quercus serraia
;
it furnishes the Japanese

"
tus-

sah
"

silk, which is of a pale green colour and very glossy. Little of this

silk is exported, as most of it is consumed locally. The raw silk, like the

product of nearly all silk-producing Lepidoptera, is much striated ;
its

standard is nearly double that of the Italian silkworm, and its resistance

is about 3 gm. per denier. It contains about 20 % of sericine ; i kg. of

dry cocoons contains about 700 gm. ot chrysalides.
There are also other less important species, such as : Rhilosamia

arrindia, which lives on the castor-oil plant ; the cocoons, especially in

Assam, are wound on the spot, and the silk is used locally ; Philosamia

cynthia, this species is also acclimatised in Italy and is sometimes found

(especially in the district oi Verhano) , on Ailanthus glandulosa ;
its cocoon

is smaller than those of the preceding _;;pecies, and can be Wound, though
it is better carded. This silk furnishes a tussore of inferior quality to

that obtained from the former species. Several attempts have been made
to acclimatise these species in Europe and varying results have been ob-

tained. Much of the l^ck of success was due to the fact that these insects,

(i) See R., September, 1912, No. 1331. {Ed.)
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whicli are a prey to many parasites, were regarded as more hardy than

they really are. As the mulberry Bombyx flourishes nearly everywhere
in Italy, and its silk is of superior quality, the rearing of the tussore silk

species will be restricted to those limited zones where, as the Bomb3rx
is a failure, some substitute for it must be found.

RURAL ECONOMICS

RURAL 788 - The Value of Fruit Trees. — I. Delauny, 1,. in La Vie d la Campagne, Vol. XVI,
ECONOMICS ]srQ_ jg^^ p j8j_ Paris, August, 1920. — II. Breton-Bonnard, I,., iu Le Jardin, Year

XXXIII, No. 720, p. 360. Paris, Sept. 20, 1919. — III. I<ecolier, P., in La Vie Agri,

cole et Rurale, Year IX, No. 47, pp. 384-386. Paris, Nov. 22, 1919.

The question of the valuation of fruit trees is of the first improtance,

particularly at the present moment when so many people, ruined by the

war, have to be compensated for the damage caused to their property by

projectiles, poisonous gases, etc., and for the systematic destruction of

orchards by the Germans during their retreat.

The following method of valuation was arrived at after a survey
of the devastated regions of Northern France. In this method the tree

must be considered from the time it was planted until it was destroyed,
and its value fixed without taking as a principal basis the relation between
the interest represented by the produce of the tree and the capital cons-

tituted by the tree itself, although these factors are taken into account

to a certain extent; The value of the tree at the time of planting is

represented by its cost price at the nursery, plus the cost of transport and

planting, to which must be added the depreciation of the material neces-

sary to the upkeep of the plantation and a percentage for insurance against
unsuccessful planting.

During the year after it is planted the tree merely strikes its roots

afresh. In the second year it begins to grow ; its branches lengthen and

ramify ; it increases in strength and size, and acquires a plus-value which

augments yearly. If, therefore, it is possible to determine exactly this

annual plus-value with its various elements the problem can be solved.

Whether it be a question of young trees or trees in full bearing this

plusvalue is divided as follows :

(i) The natural plus-value or plus-value of growth., (2) the plus
value of maintenance, represented by the cost of cultivation, rent, ground

occupied, material employed, etc., and (3) the future value. When once

the tree is planted it grows in height and bulk even if it is not attended

to
;

it is this growth that the author designates as natural plus-value.

Secondly, the cost of the cultivation of the ground, including tillage,

hoeing, manuring, the care of the tree, pruning, staking, spraying, etc.,

can be estimated, and this annvial estimate, added to the annual natural

plus-value gives the approximate annual total plus-value. To the sum
thus arrived at must be added a discount of so much per cent, representing]

the future value, or a kind of assurance premium against the risk of destruc-

tion of the capital represented by the tree in question. Calculating in this
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manner rather than by the relationship between capital and interest,

the field of discussion is narrowed and, consequently, it is easier to arrive

rapidly at an understanding. This method will be adopted in every case

that presents itself, whether orchards or pleasure gardens.

Standard fruit-trees. -— The most usual orchards are those stock-

ed with standards :
—

pear, apple, cherry, plum, walnut trees, etc.

Let us suppose that a standard fruit-tree costs, together with the buying

price and transport, the sum of 4 fr. (naturally the actual price of purchase
is taken), and that it has been planted without further expense. To
this figure should be added that of the percentage of assurance, which is

valued at 10 %. The tree therefore is worth, before it is planted, 5.50 fr.

The cost of planting consists of the preparation of the hole, the appli-

cation of manure, the "
dressing

"
(habillage) of the roots and top,

"
praU-

nage
"

(i. e., plunging the root system of the tree for a few seconds in a mix-

ture made of clay, fertiliser and water) , and the filling up of the hole ; to

this must be added the rent of the ground occupied, the reserve fund for

tools necessary for the whole plantation and the cost of fertilisers. The

whole, may be estimated at 5.50 fr. + 1.50 fr. = 7 fr., a figure which

will remain unchanged until the end of the first year.

In the second year, it may be estimated that the annual plus-value of

the tree will comprise : (i) The natural or growth plus-value fixed at 2^fr. ;

2) the cost of up-keep of the ground and tree, hoeing, manuring, pruning

staking, spraying, liming, to which must be added the cost of upkeep
of tools and the rent of the ground ; the cost of cultivation may vary,
but it can be estimated at 2 fr. ; (3) an insurance against any accident

that might happen to the tree sufficient to cover its future value, either

for instance, ^ of the sum of the first two items or the sum of i fr. The
annual plus-value is therefore 5 fr., and at the end of the second year
the tree is worth 7 -f 5 = 12 fr. This plus-value cannot be estimated in

this way until the end of the tree's existence ;
at a given moment it should

begin to decrease, finally disappearing.
Productive value. — In arriving at these figures the real age

of the tree is not taken into Account, but is only the period that has elap-
sed since it was finally planted, the years spent in the nursery being in-

cluded in the purchase price. The tree continues to grow vigorously until

an age that may be fixed at 25 years, it is then worth the value of the first

year, 7 fr. + 120 fr. (24 times the plus-value of 5 fr.).

At this period of its existence^the tree does not remain stationary:
it grows stronger, its branches ramify, and, consequently, its productive

powers increase.

Its plus-value must then be lessened to the extent of the premium
•on its future value (which is no longer necessary, its full value bing attai-

ned), and, as it is now fully developed, and requires less care, the plus-value

may be estimated at 2 fr., including the rent of the ground. It is admit-

ted that a fruit-tree makes little progress after it has been planted for 40

years. The plus-value of 2 fr. can be estimated up to this point, the value

oi the tree being then computed as follows : Value at 25 years old, 127 fr.
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+ 30 fr. (15 times the plus-value of 2 fr.)
= 157 fr. Its productive powers,

and, consequently, its value will be stabilised from this age onwards untiy
its regularly decreasing yield shows that the perioa of deterioration has

begun. It would then be necessary to estimate the tree at an annual

minus-value were there not another factor to be considered, namely the

industrial value of the wood. The tree has grown in height and bulk, its

principal branches and trunk have attained a considerable diameter and
the wood has hardened and is in demand for the wood industry. It is

therefore logical to estimate the value of a tree that has been destroyed at

its highest value, .either industrial or productive as the case may be. No-

taries, auctioneers and timber merchants whose business it is to buy and
sell trees as they stand, are able to fix the exact industrial value of a tree

in accordance with current prices. The figures indicated above, although

varying in different districts according to the species and varieties of the

trees and their production (fruit destined for the table or the press), may be

regarded as average. It may be accepted that a tree which has been

planted for 40 or more years, represents a productive value of from 150 to

160 fr., its industrial value varying with its size from that price onwards.

II. — The following, according to the author, is the value of fruit

trees as estimated by State experts :

, Standard apple, pear, pktm, apricot, cherry and walnut trees :

plantation, 2.50 fr. -f- i fr. yearly (including 4 years in the nursery)
for 35 years.

From 36 to 60 years : 2 additional francs yearly, the tree being then
in its prime if it has been attended to and the ground is good.

After 60 years the period of decay sets in, and the value of the tree

decreases by 2 fr. yearly during 20 years for apple and pear trees.

After 80 years, pear and apple trees are of no value except as

firewood.

The stone fruit trees (pltun, cherry, apricot) only bear for 30 years.
The produce of the walnut tree, however, may be counted for 100 years,
at 2 fr. yearly from the 35th year, except in cases of accident. Anyone,
therefore, who is concerned can easily, with* these data, draw up a table

and estimate the value of the damaged trees.

Trees whose bark has to any great extent been gnawed by horses are

considered as destroyed.
For dessert apple and pear trees an increase in the value of 10 % is

quite allowable. ^

For pruned garden trees each expert has his own tariff. The follow-

ing one is for trees in good condition :

Pyramids, Standards, Bush, Cordons : value of saplings taken from the

nursery, i fr.

Pyramids, Espaliers, Bush, already in cultivation : from 2 years, 2 fr. ;

from 3 years 3,50 fr. ;
from 4 years, 5 fr.

; add i fr. per tree for transport
and planting. Pruning, labour, ground occupied, etc., add to its value.

In this way the following figures are arrived at, varying with the

successful growth of the tree.
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duction. To discover the C the A or cost price mast be ascertained

plus the cost of planting, etc., B or annual expenses multiplied by the

age from plantation. C = A -\- B. The formula of valuation of a tree

still in the period of capital outlay, will be : V = C or A -{- B. As
soon as the tree becomes self supporting i.e., when its yield covers the

annual expenses, it becomes productive capital, P C, and V = P C. To
find this P. C. we must ascertain : r or average value of the yield ; / or

average cost of production ;
R or net income from the crop which can

be obtained by subtracting / from r. Capitalising at the rate t, say at

5 %. The net income obtained, the formula of valuation of a tree in

the period of productive capital will be F = P C or '-

We know that this productive capital does not last for ever ; the tree

is destined to disappear ;
its life is limited. It is therefore necessary to

fix its longevity clearly so that with it will cease the productive capital
which is based entirely upon the net income derived from the crop. After-

wards the period of deterioration must be determined and a portion of

the productive capital (which will cease with the tree) must be reduced

annually. If the period of dererioration is from the 6oth to the 8oth year
i. e., 20 years, the productive capital is reduced by i per 20

(i.
e. 5 %)

each year from the 60th year onwards. According to the niunber of years
which elapse during this period of deterioration until the time of valuation,

we shall therefore have— to reduce. D or deterioration, being equal
20

to 20 years, the number of years elapsed during this period being T we
shall have to reduce T. The value of the tree will be :

T7- ^7, 100 X R TF = CP or —^ D-

The author selects a cider apple tree whose longevity will extend

over 80 years and the period of deterioration from the 60 th to the 80th

year, and thus establishes the data : Duration of capital outlay : 10 years
from the time of plantation. A = cost price 6 fr. + expenses 1.50 fr.

= 7.50 fr. B = rent 0.20 fr. + expenses (i fr.),
= 1.20 fr. multiplied by

the age of the tree.

Value of the cider apple tree at 10 years. V = C or A -'r B, i. e. V =
7.50 fr. + 1.20 fr. X 10) i. e., 19.50 fr.

Duration of productive capital 70 years.

Period of deterioration : 20 years.

The appended table examines the return of the yield.

From 10 to 15 years 3 hi. of 54 kg. = 162 kg., average 32 kg. per
annum = 3.20 fr. etc. etc.

As the average expenses vary from 2.20 to 3.50 fr., we obtain the

net income from the yield, which when capitalised, gives the value at the

different ages of the tree up to 60.

[788]



RURAL ECONOMICS 903



904 RURAL ECONOMICS

Comparative Table of Valuation of a Cider'apple tree.

Wheat planting .

at

»

»

»

»

»

»

»

»

» lo

» II

» 12

» 13
» 14
» 15
» 16
» 17
» 18
» 19
» 20
» 21

» 22
» 23
» 24
» 25
» 26
» 27
» 28
» 29

.)) 30
» 31
» 32
» 33
» 34
>' 35
» 36
» 37
,,38
)' 39
» 40
» 41
» 42
»43
» 44,
» 45
» 46
»47
» 48
» 49

1 year
2 years

3

4

5
6

7
8

9

Value in francs

according to

Breton-BonnARD

Value in francs

accoiding to

I<6COLIER

Value in francs

according to
Delannoy

7
8

9
10

II

12

13

14

15
16

17
18

19
20
21

22

23

24
25
26

27
28

29

30
31

32

33
34
35

36
37
38
39

40
41

43

45
47
49
51

53
55

57
59
61

63

65

67
69

50
50
50
50
50
•50

•50

•50

•50

•50

•50

•50

•50

•50

•50

•50

•50

50
•50

•50

-50

•50

•50

50
•50

•50

50
•50

•50

50
•50

•50

•50

•50

•50

50
•50

•50

•50

•50

•50

•50

.50

•50

•50

50
•50

•50

•50

•50

750
8.70

9.90
II. 10

12.30

1350
14.70

1590
17.10

18.30

19.50

23-95

28.40

32.85

37-30

41-75

46.20

50.65

55-IO

59-55

64

70.40

76.80

83.20
89.60

96.60

102.40
108.80

115 20
121.60
128

135-20

142.40

149.60
156.80

164

171.80

178.40
185.60

192.20
200

550
7

12

17
22

27
32
37
42
47
52

57
62

67
72
77
82

87
92
97
102

107
112

117
122

127
129

131

133

135

137
139
141

143
145

147

149
151

153

155

157
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INDUSTRIES
DEPEXDING
ON ANIMAL
PRODUCTS

he does not clearly show the diminishing valne from 40 to 80 years old..

The author's method, which is based upon the yield or the income derived
from the tree, without being absolute and purely mathematical is reason-

able, for it comprises the chief elements constituting the value of the tree

The same process that has been employed for the cider-apple tree coxild

be used for any other kind of fruit tree.

In conclusion, the author gives a valuation table for the cider-apple
tree, which has nothing absolute in its methods because it must vary

according to the co-operating factors.

This table, given on pp. 904-405 reproduces the figures arrived at by
the author's method and also by those of MM. Bketon-Bonnard and
DEIyANNOY.

789 - Profits from Pigeon Breeding in Italy.
— See No. 781 of this Review.

790
- Cost and Yield of a Country Apiary. — See xo. 782 of this Review.

791
- The Problem of the Cost of Milk. — See Xo. Soo of this Review.

AGRICl.%TURAIv INDUSTRIES

792 - Exhibition of Wines from Direct Bearers (1) at Perpignan, France. — Soursac

ly., in Bulletin du Syndiait des ryrenecs-Oncittnles rcprtxluced in Le Froires a-^ricole Cf

viticolc, Year 37, No. zi , pp. 491-41)^. iMontpellier, Jlay -'3, 1920.

On May 4, 1920, at Perpignan a comparison of wine from direct bear-

ers was made, and the following marks giv^en, taking into account both

colour and taste. The samples tested came from the Pyrenees-Orienta-

les, Aude, Lades, Rhone, AUier, Loiret, and Deux-Sevres districts. The
white wine from certain hybrids, such as Gaillard-Girerd No. 157,

seemed to be generally appreciated, but the others were on the whole

judged according to soil for ungrafted or grafted hybrids, stock,climate, etc.

Marks given to Wines from Direct Bearers.

WHITE WINES. .

Gaillard 157 17

Gaillard 157 M 34
Gaillard 157 18

Gaillard 157 ^4 ^
Gaillard 157 17
Gaillard i?7 8

Gaillard i57 , 15
Baco 22 A 12

Seibel 4C81.. 15 14
Seibel 4964 ^^ Vz
Seibel 4991 17

Seibel 4991 ^^ V2
Seibel 5001. lO

Seibel 5182 15

Seibel 5213 M ^
Seibel 5279 15

Seibel 1000-2859-880 (blend) ... 10 14
Thomur 2-16 15

Bertille-Seyve 450 16

Baco 22 A. ... .

Baco 22 A
Baco 2 2 A . • • .

Seibel 1880

Seibel 1000. . . . .

Seibel 4613
Seibel 4623. . . . .

Seibel 4638. • • . •

Bertille-Scj-ve 450 .

Couderc i

Couderc 299-35 ,
. •

Solomis Goldriesling.

6^2

'51/2

5

4^/1

Plend.

3 parts Gaillard 1 57

3 » Couderc 2 72 -Go . . .

2 » Meslier del Gatinais .

J parts Couderc 177-3 • • •

'7 1/2

(i) See i?., April, 1920, No. 458. iEd.)
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ROvSlJ cou)in<i2i) WINI':S.

Scibcl UKH) i2 Jtcrlillc-Scyvc ^'},\

Seibd /|.|;{<i
H JUrlillc-St-yvc ii.:i) 11

Scibcl .1643 6 J<iio) I ID

Scibcl Si-'<) • '» Oiiillanl i 8

Bcrtilk-Scyvc K72 ,
i<> Cailliird 2 5<J5-8y3 9

KlCl) WINl'.S.

Baco I i.S (iaillurd 2 12

Biico I 1 () Ciiillanl 2 10

Baco I lO Criiillard i <m 15

Estcllut (,}()-i;<!)
K Oaillar.l km 15

I^^^'-";^^
<"'-'••' ''

lilmd..
Obcrliii i'J'i • 14

Obcrliu S').") H 2 part s S. 157

Oberliii 605 i| 2 » Ooudcrc .(.(oi ....
Scibcl iiiod ].| 2 » C.aillard .;

Scibcl 46,1 i
II -z » Oumay del Jlcanjolais

15

793
- The Action ot Chloropicrin on Wine Yeast and Flowers of Wine. - iJjanKANu

(1. iiad Mine Rc).sj;nui,/Vi"I', in Coml'lcs rcndus dc I' Aaidcmic dcs Sciences, Vol. ClyXX,
No. .'-', pp. 1 ,55i)-i (34. J'aris, IVTay .ii, i ').">.

The authors have tested the action ol' chloropicrin (i) on 2 types
of microscopic ftinjj;!, viz., yeast, when in a state of fermentation and com-

pletely snbnicrj^c'd ; and the flower of wine which lives on Ihc surface of the

nutritive medium.
The yeast experiments showed, that i mgm. of chlorojjicrin in one

litre of sweetened must is sulhcient to hinder fermentation, and that from

5 to mgm. arrests the process com])letely.
The yeast, however, is not kilUnl in 24 hours by Ihe addition of suffi-

cient chloro])icrin to ])revent fermentation. This small anumnt first i)a-

ralyses the fungus, which gradually loses its reproductive jwwer, bitt only
succumbs after a much longer contact with the poison. In order to kill

the yeast in 24 hours, at a temperature of 27" C, as much as from 30 to

40 mgm. of chloro])icrin per litre must be added.

J^'lowers ol wine are still more susce])tible than yeast to the action

of chlor()])icrin : 2 mgm. ])er litre entirely stop the growth of Saccha-

romyces vini. Iwen 1 mgm. ])er litre has proved sufficient to produce this

result.

In the course of their exiK-rimcnts, the aulliors observed that, although
flowers of wine grow so easily on the surface of common kinds of wine, only
an excessively thin layer forms very slowly if the wine has been llUered

through a Chamberland filter.

794
- The Treatment ol

" Casse Bleue
"

in Wines. -
i'ii:i>ai,i.u, a., Mai-vi:zin, i'h. uikI

Ckandciiami", I,., in Cotn/^trs rcndiK df I' Acddhnic dcs Sciences, Vol. OI,.VX, No. i<),

pp. iwv-ii M- I'aris, May 10, ii).jo.

One of the authors, in a previous article (2), described the action of

hydrogen peroxide on wines affected by casse bleue. It is well-known that

(1) Sec also A'., July-Se-pt. iviy, Nos. in.|()-i(»su ; A',, Jan., i<).;i), Nf)rt. (> and i.|H; N.

Feb., 11^20, No. a74 ; A'., March, ii)j(», Nos. 374 and 37.5; A'., M.ay, k^'o. No. '^'iS; A'.

June, i<j20, No. 705. — (2) Sec ^if. Feb. 1920, No. 250; A*. March, i')2(), No. 359- i^'-'^-)

[>l»2-»»3]
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such wines contain ferrous salts. Though at first clear, they become cloudy

through the action of the oxygen oi the air, the ferrous salts, becoming]
ferric salts, are precipitated with the tannins and colouring matters ;

|

turbid wines deposit successive layers of these substances, but neverthe-

less remain thick. The operation* of clarifying is useless, as the size, remains
]

in solution.

Hydrogen peroxide precipitates a great deal of the iron (the wine be-
]

comes clear therefore, and there is no further formation of casse hleue),

but it is illegal to add hydrogen peroxide to wine. Further, the very I

energetic action of the peroxide has a very bad effect upon the composition I

and organoleptic properties of wine. For this reason, the use of hydrogen I

peroxide was not recommended in the afore-mentioned article.

The authors have once more taken up the question and have investi-

gated the action of gaseous oxygen obtained by the distillation of liquid

air; it contained 99.9 % pure oxygen. When introduced by bubbling it

directly into the wine, only unsatisfactory results were obtained. Large,
bubbles were too rapidly evolved on the surface, and the oxidation was

insufiicient

On the other hand, most conclusive results were obtained by diffusing

the oxj'gen by means of a Chamberland filter.

The oxygen, on leaving a
"
mano-detendeur ", enters the filter under

a pressvire of 4 kg. It leaves it, passing through the wall in small bubbles

which form a sort of emulsion with the wine. The latter is now saturated

with oxygen, and the ferrous salts become oxidised to ferric salts. In the

presence of tannins, the ferric salts form insoluble tarmates, and are pre-

cipitated, the albumens and gelatins becoming coagulated at the same
time.

It has been observed that gelatin and albumens remain in solution

when the iron is in a ferrous condition, hence the expression that the wine
"
ne prend pas la coUe

"
i. e., will not clear.

The authors have found that a wine that will not clear, coagulates,

after oxidation, 20 gm. of white refined gelatin per hi. becomes clear

and remains so in spite of prolonged exposure to the air, and to changes
of temperature.

In a white wine containing 160 mgm. of metallic iron per litre, the au-

thors observed only a slight bluish reaction when tannin was added, and

consequently a very slight precipitate. The same wine, under identical

conditions, when oxidised, by means of a Chamberland filter, gave a reac-

tion of increasing intensity finally becoming bluish-black like ink. The
reaction continued with the same intensity for 24 hours, and after 36

hours, the authors were able to see the beginning of defecation, clear pat-
ches appearing near the surface of the liquid. On the fourth da}' this

wine had been clarified with refined white gelatin which was precipitated
as a thick coagulum, leaving in suspension in the liquid small grey flakes,

which on filtering, remained on the filter. The wine became clear after

one filtering.

['94]
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Analysis, after filtration, revealed the loss of 120 mgm. of iron per
litre, viz. 75 % of the original amount. It would have been easy to have
eliminated more of the iron.

Many red wines have been treated in the same way with identical

results. Red wines attacked by
"
casse ", on being oxidised under the

same conditions, but without the addition of tannin, lost iron in similar

proportions, and finally became, after filtration, brilliant wines of a fine

ruby colour, and perfectly stable.

To sum up : oxygen, when very finely divided by passing under pres-
sure through the pores of a Chamberland filter, is capable of rapidly trans-

forming into ferric salts the ferrous salts in a wine affected with casse bleue.

This change removes the iron which produced the turbidity, and restores

the wine to its normal clearness. Wines so treated become perfectly

stable, and are not liable to relapse into their former condition.

795
- The Use of the Bulbs of Muscari comosum and Hyacinihus ciliatus
Used as Food and in the Manufacture of Alcohol in Italy.

— pantanelli, e., in

Le Stazioni Sperimentali agrarie italiane, Vol. lylll, Nos. 1-3, pp. 101-112, bibliography
of 6 works I plate. Modena, 1920.

In the Province of Foggia (Aptilia), the bulbs of two wild plants which
are much alike in appearance [Muscari comosum and Hyacinihus ciliatus

are used as articles of food. The former plant, known in Apulia by the
name of

"
lampascione ", has the larger bulb, is covered witii red scales,

and is more savoury than the bulb of Hyacinihus ciliatus, owing to its

slightly bitter taste
; further, it is richer than the latter in laxative and

diuretic substances, etc. It is exported to some extent to North America,
where it is eaten by Apulian emigrants. The bulb of H. ciliatus, which
is called

"
cipollaccio ", or

"
giacinto pagliese ", has white scales, is sweet-

ler, and is less in request.
The author, having found that the bulbs of both these plants con-

tained much sugar and were rich in saccharifiable carbohydrates {23.01
and 20.21 % respectively at the close of the vegetative period), tried to

atilise them in the manufacture of alcohol.

Bulbs collected at the end of January, when the plants were already
in leaf, and also at the beginning of June, immediately after flowering, were
found on analysis, to have the composition given in the following table.

At the end of the growing period, the balbs of the pink
"
lampascione

"

are rich in sugar, in soluble mucilage and in starch, whereas they contain
little insoluble mucilage, less cellulose, and almost no hemicellulose.

The bulbs of the white
"
cipollacco

"
have a smaller sugar content,

and more starch, hemicellulose and cellulose, the last-named substances

rendering them less fit for human consumption. Although the bulbs of

the
"
lampascione

"
contain more sugar at the beginning of summer, they

are eaten by preference in winter.

By hydrolysing the sliced bulbs with sulphuric acid, 10.5 % by weight
and 13 % by volume (the percentage refers to fresh bulbs) of anhydrous

[794-T95]
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Composition of the bulbs of Muscari comosum and Hyacinthus cilatus.

Water
Crude protein (N X 6,25)

Reducing sugar .....
Non-reducing sugar . . .

Soluble mucilage ....
Insoluble mucilage . . •

Starch

Hemicellulose

Cellulose

January

Muscari
comosum

Hyacinthus
ciliatus

Jtne

Muscari
comosum

Hyacinthus
ciliatus

70.09

0.740

0.366

8.952

11.240

2.004

0.372
0.212

3-412

% 67.72 %
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the present flours extracted at 80 %, there is from 8 to 9 % of nitrogenous

substances, while in a bread containing 15 % of milk powder, there will

be from 15 to 16 %.
At the present time, milk powder costs 4,20 fr. per kg. but as milk

bread is a luxury article, it finds customers, even at a high price.

It might be objected that skim milk itself could be used, instead of

the milk powder, which would avoid the need for evaporation. This might
be done, ii the dairy were near the bakery, but skim-milk soon turns acid.

It is true that it might be pasteurised or sterihsed, but the coal used in

these operations, and the transport of the water contained in skim-milk,

would cost more than the coal needed for desiccating the milk.

In short, M. Lindet believes that the manufacture of milk bread

might be encouraged without detriment to the general food supply, and

that its use would economise the flour supply. However, he draws

attention to the fact that such bread is article of luxury, and superfluous
from the point of view of strict necessity.

797
- The Italian Grape-pip Oil Industry.

— Fachini, S. in the Giomale di CMmica indu-

striale ed appUcata, Year II, No. 5, pp. 246-250, i fig. Milan, May, 1920.

The production of grape-pip oil is an Italian industry dating back a

great many years, for as early as 1770, this oil was already extracted at

Bergamo, and, during the last 20 years, the industry has much developed.
-The distilleries usually supply the oil mills with the grape pips. These,

are divided into 2 commercial varieties, undistilled pips (at represent worth

about 60 lire per quintal (as against 6 lire before the war) ; and cooked,
or distilled pips that have been separated from the marc after distillation.

Such pips now fetch 40 lire per quintal (pre-war price 3 or 4 lire). The
oil content of the former varies from 12 to 20 % ; that of the latter

smaller, and sometimes smks as low as 8 %.
Some writers believe that there is a direct connection between the

oil 5iield and the alcohol yield, but recent analytical results haw shown
that the grape-pips of some regions of S. Italy have a much lower oil con-

tent than those of certain parts of JN. Italy, where the grapes produce a

wine containing but little alcohol.

The oil yield, however, depends in the first place upon the vine, and.

in the second, in the case of white grapes, upon the age of the pips, etc.

The pips most valued are those from Venetia, which have the highest oil

content (20 %).
The most important factories using grape-pips are, according to the

author, in Lombardy (IVIilan, Monza," Treviglio, Cologna, Bergamo and

l^ecce), and Piedmont.
Pressure is the usual method employed for extracting the oil. The

pips after having been ground very finely in a mill or by rollers, are heated
to from 50-60° C in desiccators by means of direct heat or steam, and after

moistening, an indispensable operation for insuring a good oil yield, pressed

'i

in the ordinary presses used for oilseeds. Some makers prefer stave pres-

tses,

or the types known respectively as
"
a vaso filtro ", or

"
a forata.

"
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For the pips, the best machine is the
"
tordoir ", with this, the -work isl

automatic and simple.
The ground pips are heated by a double endless screw protected byl

a double wall and are carried slowly foward by this to the end of the
upperj

cylinder (heater). From the cylinder, the hot oil meal falls to the bottom, [

where by means of a cone, and a truncated cone, it is crushed under very!

high pressure. The oil is thus expressed, and the residues are evacuated!

at the posterior part of the machine. According to the makers of this

machine (Frans Smulder of Utrecht), all kinds of oil seeds and nuts

can be crushed by it. It can grind from 150 to 200 kg. of seed per hour,

according to the quality. It weighs 5 000 kg., needs no base and has the

following measurements:— Length, 4.85 m.
; width 1.63 m.

; height

2.90 m. As this crusher does not require continual supervision, it saves

labour to a great extent, and also has the advantage of rendering cloths
j

unnecessary.
The first industrial use made of grape-pip oil was for burning, either

j

alone, or specially mixed with rape oil. It is also used in soap-making,
in paints and in the manufacture of substitutes, but for the last 5 years

especially, the oil, when well purified, has chiefly been employed (either

alone, or mixed with olive oil) as an article of food. Indeed, it can be said

that all the grape-pip oil not made in Italy is used for this purpose.
If the annual average grape production of Italy is estimated at 60 mil-

lion quintals, the pips produced per quintal of grapes at 3.7 kg., and the

oil yield at 12%, the possible annual production of pip-oil in Italy would

be 266 000 quintals.
'

The manufacturing expenses may be reckoned at

15 lire per quintal. Commercial grape-pip oil is now sold at from 500 to

600 lire per quintal, and the edible oil at from 700 to 800 lire per quintal.

From 100 kg. of grape-pips 88 kg. of cake may be made, which sells at

20 lire the quintal.

798
- CoDtributions to the Microscopic Detection of Plant Substances that can be

Used in the Adulteration of Certain Articles of Food, or as Their Substitutes. — 1.

Griebel, C.,in Zeitschrift fur Untersuchuni: der Nahrungs und GenussmiUel,Vol. XXXVII,
Nos. 5-6, pp. 129-141, figs. 1 5 Miinster, September, 1919.

— II. Griebel, C. and Schafer,

A., Ibid., pp. 141 -145, figs. 3.

I. — The author describes the characters of many substances that can

be used to adulterate flour, jams and spice. In the case of flour,

husks, straw, the germs of embryos can be used ; in that of jams and

similar articles, recourse can be had to the fleshy aril enclosing the seeds

of the yew {Taxus haccata), the fruits of the crowberry {Empetum nigrum), .

and Irish moss [Chondrus crispus). The seeds of Piper officinarum are

used as a substitute for black pepper, while the edible fungus Boletus

edulis, when dried and ground, serves to adulterate spices in general. As

new substances that are mixed with coffee, the author mentions the dregs

of must, and the berries of the holly {Ilex Aquifolium) (i).

(i) In a preceding paper [Zeitschrift fiir Untersuchuns der Nahrun:s und Genussmittel

Vol. XXXV, No. 6, pp. 233-235, 1918), the author described the microscopic characters of the

seeds of Ornithopus saiivus, which are used in Germany as a substitute for coffee. {Ed.)
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In samples taken from dried leaves of commercial marjoram, dried

ground leaves of Thymus Serpyllum have been found- The authors des-

cribe and illustrate by means of figures the microscopic differences serving
to distinguish garden thyme {Thymus vulgaris) from wild thyme [T. Ser-

pylhim) and from marjoram {Origanum Majorana).

799
- The Utilisation of Sugar Cane Bagasse in Paper-Making. — Mahen, j. and ma-

TROD, I,., in the Bulletin de VAgence GSnirale des Colonies (formerly Bulletin de I'Office

Colonial), Year XIII, No. 146, pp. 139-154, figs. 19. Paris-Melun, February, 1920.

The idea of using bagasse in the manufacture of paper is so tempting
that it is not surprising that attempts have been made to realise it. As

long ago as 1835 a process was brought forward, but all experiments in

this direction proved fruitless, or at least, unsatisfactory.

Recently, however, owing to the shortage of paper, the authors

thought it opportune to resume the study of the question, and their ex-

periments upon sugar-cane refuse from Guadeloupe have proved the

paper-maching qualities of this raw material.

Chemical examination of sugar-cane refuse has shown that it contains

49 % of cellulose, as against 58 % of lignin, accompanied by small quanti-
ties of mineral and waxy substances.

In the technical experiments the theoretical yield fell to the 30 % of

so-called paper cellulose, which represents the small loss of about 9 %.
This is probably due to the fact that the fibre has already been exhausted

by water under pressure, so that the nonfelting substances are largely

removed during the extraction of the sugar. The 5deld obtained issufii-

cient to justify the use of sugar-cane bagasse in paper-making.
In the laboratory experiments a rough paper was made which had a

pinkish yellow colour due to the presence of 7.64 % of lignin. It was
rather granular to the touch, had a certain amount of consistency, was

slightly resonant, offered a satisfactory resistance to pulling and crump-
ling, and was not easily torn. The coloration can be prevented by re-

moving the 7.46% of lignin still present, which was reveled by the chemi-

cal analysis of the pulp. ^
^

Comparison between the paper-making cellulose yield of bagasse
and that of other roM) materials.

Bagasse 30

lyuceme 40 to 48

Bamboo 45

Straw 35 to 50

Da (Hibiscus cannabinus) bast 50 to 60

/ straw 25 to 27

Common hemp ? spinning refuse 65 to 70

.

(
fibre 85 to 87

Cotton rags 63 to 67

Flax fibre 70 to 80

Micrographic investigation shows why the cellulose pulp obtained

is defective. Those fibres that had not been swollen or deformed by pre
-

[T98-T99]
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vious treatment, were such, owing to their fineness, suppleness, tenacity
and felting capacity (0.007), ^^^'^ ^^s pulp would be classed among those of

superior quality, were it not accompanied by a large number of other

elements greatly inferior morphologically, and therefore possessing but:

little binding power. The presence of these inferior fibres explains why'

it was found necessary in the commercial experiments made some years

ago at Trinidad to incorporate a certain proportion of foreign fibres in

the ptdp.
On the other hand, the chemical analysis of the pulp proved thai

it would be easy to obtain, by means of a moderate amount of treatment

a cellulose containing only i to 2 % of impurities, and that the oxycellu
lose present in fairly large quantities (4.30 %) in the raw fibre, disappear
to a great extent in the course of these processes, so that there was no feai

of the paper keeping badly, owing to subsequent alterations. f

It should be mentioned that all the technical experiments carried on
failed to reveal the presence of the gummy substances that are so detri

mental to the paper, or any difiiculty in bleaching, such as had been en

countered by some experimenters. *
;

The preparation of the cellulose, indeed, appeared to be quite simple!
It is probable that the very special structure of the raw material in ques'

tion, and the previous treatment it had received in the diffusers, facilil

tated the action of the caustic alkalis, and promoted delignification . Bleach

ing took place normally. The pulp further dried quickly on the sievesi

of the mould, which is another proof of the absence of gummy matt]
ers.

i

In short, Guadeloupe tJSgasse gives 30 % of cellulose suitable for
paj

per-making, which is excellent for a by-product. The nature of this ce

lulose leads us to hope that it will find a ready market among paper ma!

nufacturers. Should this be the case, it wotdd be necessary to replao
the bagasse now used as fuel by the importation into the Colony of an equi
valent amount of coal and perhaps also of fertilisers, for the ash of bagass
contains 2.5 % of mineral matter (silica, lime, iron, and traces of mangal

nese), which must be replaced in the soil, in order to restore some of thi

substances of which it is annually deprived by the cultivation of sugai

cane.

800 - Milk and Milk Products. — Comptes rendus de VAcademic d'Agriculture de France

Vol. VI, No. 18, pp. 459-462. Paris, May 12, 1920.

Dr. K. Laur, Director of the Swiss Peasants' Union, and M. J. Raeci
of the Central Prices Bureau of that Union forwarded to the Academi

d'Agriculture de France the following letter addressed to the agriculturgj

organisations of the various countries :

" The purchasers of milk and milk products are at the present tim

bringing unusual pressure upon the international market. Next summer

it is proposed to pay for milk, prices that no longer at all correspond t

the cost of production. Although salaries and wages have ever3^whei

risen, and are still rising, an attempt is being made to reduce the profit

[T 9 9-8 00]
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of the milk producer to such an extent, that the most hard-working and

useful worker of the state will be the worst paid.
" The Swiss agricultiuists are firmly resolved to oppose these efforts

by every means, and they also request the Authorities to second their

endeavoirrs. The peasant was obhged, during the war, for the sake of

the custome:s, to renounce taking full advantage of the condition of the

market, and has thus every right to demand to be protected from the re-

sults of too sudden a return to ordinary prices.

"This end can, however, only be attained if the agriculturists of

all milk producing States energetically oppose the efforts made by the

purchasers to bring presure to bear upon the price of milk. It is inevi-

table that some fall in prices will occur in cases where they greatly inflated

dui-ing the war. But, from information obtained irom certain countries,

such as the Netherlands and, in part, from France, it would appear that

the producers in those regions are not inclined to concede too much to the

purchasers .

"Swiss agriculturists demand for next summer a price of 35 centimes

(Swiss) for each kg. of milk bought at the farm. This is 2 to 3 centimes,

or 8 % less than the price in the winter of 1919-1920.
"
Agricultural associations must see that milk sold for consumption

fetches a price corresponding to the cost of producing it. By so doing,

it will be easier to enstue fair prices being paid for milk products, as well

as for the milk used in their manufacture. In Switzerland, the agricul-

turists together with the trade, have foimed a large society with the object

of purchasing all the cheese production of the country at a price corres-

ponding to that of milk used for ordinary consumption. This will ensure

uniform prices for all the producers.
" We would request all Agricultural Associations to explain the si-

tuation to agriculturists, and to induce them to lesist all pressure appied
to the international market of milk and milk products. A plan likely to

yield good results would be to reduce milk production as m,uch as -possi-

ble, and increase the cultivation of cereals.

As long as the Russian political situation does not improve, and while

that country does not take part in supplying Europe, the demand for ce-

reals will doubtless remain very large. In spite of the precarious condi-

tion of their exchange, those States that are threatened with famine will

buy cereals before everything else, and their demands will keep up the

price of these products. It is, further, of the utmost importance, that the

Governments should help one another to relieve the present pressure exert-

ed upon the market of milk and its products by granting credit to the

famine-threatened States, with a view to enablmg them to purchase butter

and cheese.

"The granting of this credit would soon obtain the sale required for

j,
these products. It is also necessary to promote the consumption of milk

and milk products as much as possible.
"

The Permanent Secretary of the Academic adds that the Agricultural

[800]
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Associations of France are unanimous in demanding the abolition of thel

controlled price of milk. The French Minister of Agriculture has promisedl
for his part, that no legal proceedings will be taken against milkproducers^
until the opinion of the Departmental Agricultural Office has been obtaine<

as to the technical aspect of the case.

8oi - Plastic Materials with a Casein Basis: Galalith and Cornalith.— dautrebandeJ

J., in Annales de Gembloux, Year 26, Series 5, pp. 214-216. Brussels, May, 1920.

Galalith and cornalith, two substances made from casein that has

been treated with formalin, are produced now in various countries, espe-

cially m France, where there are already several factories.

The process may be said to consist of three stages : (i) Preparation of

the casein ; (2) moulding the casein by means of pressure ; (3) treatment with

formaldehyde. If opaque articles are to be made, dried commercial casein pow-|
deris used, without any lurther treatment. Should transparent goods tie

required, the casein must be demineralised by being dissolved in sodia

and precipitated by an acid, for in this case, all the mineral salts, especially
the phosphates, must be removed. The casein, whether it has undergone
this preparation or not, is mixed with water into a consistent paste ;

this

is put into suitable moulds, and subjected to great pressure at a high tem-

perature in hydraulic presses, whose plates are heated by steam. In this

manner, plastic masses are obtained, which have only to be put into a

bath of formaldehyde in order to render the casein insoluble. The strength
of the formaldehyde solution, and the length of the immersion \'ary accord-

ing to the nature, and thickness of the articles made.

The masses of casein hardened in this way by tormaldehyde, can be

sawn, cut, perforated, and made into any object required. The original

colour of the product is pinkish-white, but all kinds of tints can be ob-

tained by the use of colouring matters. All articles that are made of cel-

luloid can now be manufactured from casein coloured black, the latter is

used as a substitute for ebonite
;
when white, it makes a good imitation of

ivory, and has the advantage over celluloid of being free from all odour

of camphor. Its great superiority over celluloid, however, consists in

its not being inflammable on exposure to heat. A very high temperature,

however, dries it up and blackens it.

Although celluloid still holds an important place in the industry of

plastic materials, objects made of casein are becoming increasingly popular,

and already show signs of supplanting those of celluloid. If a factory

for the working of casein were attached to dairies, it would greatly assist

the dairy industry.

In order to diminish the cost of opaque articles of casein treated with

formaldehyde, various nitrogenous matters, such as the refuse of horns,

hair, and horse-hair, are sometimes mixed with the raw miaterials. At-

tempts have also been made to use vegetable casein extracted from soya

seed, instead of animal casein (that made from milk), which is more ex-

pensive.

[800-801]
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fo2 - New Contributions to the Study of Lactic Silages (i).
— gorini, c, in R. istituto

Lomhardo di Science e Leitere, Vol. lylll, Part. XI. Milan, May 20, 1920.

Investigations made in the United States and in England have confirmed

the conclusions arrived at by the author as the result oi a long series of

experiments upon silaged fodder. He found that it was impossible to

dispense with the action of bacteria, hence it was necessary that lactic

ferments should preponderate, in order to preserve the silage against harm-

ful and destructive fermentation.

In the present article, the author quotes the work ot Swiss investiga-

tors, who have reached the same conclusion {Schweizerische Milchzeitung,

1917, Nos. 51 and 94 ; Burri, R., Ibidem, 1918, Nos. 57, 58, and 61 ; 1919,

Nos. 72 and 75 ; Burri, R., Staub, W. and Hohi,, J., Ibid., Nos. 78 to 83).

Of late years, there has been a strong movement in Switzerland, in

favour of the silaging fodders. The " Herba
"

Co. has been established

at Rapperswil for the object of exploiting a special patent mechanical

jpressirre silo with cover, devised by MM. J. A. Sonderegger and A. Mes-

MER (2). This system would ensure the success of sweet or as the author

terms them) lactic silages by preventing the troubles arising from the use

of acid silages, called butyric by the writer from the predominant bacterial

flora.

The use of silage has, however, evoked the protests of cheese nianufac-

turers, who complain, that it is impossible to make normal cheese from

the milk of cows fed on these fodders (The same thing occurred in Italy,

and it was these objections that have determined and guided the author's

researches since 1903). The question was investigated by the Federal

Dairy and Bacteriological Establishment at lyiebefeld, near Berne, and
the results otained coincided with those previously published bythe author,

namely : (i) Failure in making good cheese from the milk of cows fed

on silaged fodders is not due to the ordinary gas -producing members of

the B. Coli aerogenes group (the agents causing swelling in cheeses), but

to the presence of butyric ferments ; in fact, these bacteria were found both

in the silage and in the milk of the cows to which it was fed ; (2) these

harmful micro-organisms (this according to the author is the most im-

portant result of his investigations) are not only to be found in spoilt or

badly-made (that is to say abnormal) silage, or in acid (butyric) silage, but

also in the best silage which appears perfectly normal and sweet. As the

author has shown, the presence of butyric ferments may be prevented
by half-drying the fodder, and by limiting the fermentation temperature.
If this is below 50° C, lactic fermentation predominates, andif the tempe-
rature is raised to 70° C, as was formerly the custom, the silage is almost

sterile; the most dangerous temperature is between 50° and 60° C, because

it destroys the lactic ferments, but has no effect upon the butyric ones.

In his recent experiments, the author found butyric ferments even

in masses of half-dried silage, when the fermentation temperature had

(i) See R., January, 1916, No. 109 ; R., February, 1916, No. 232 ; R., February, 1918,

No. 221
; R., February, 1919, No. 257 ; R. July-Sept., 1919, No. loio. (Ed.)

(2) For a similar system devised by Prof. Samazini, see i?., January, i9i9> No. 105. (Ed.)
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been between 30° and 40" C, and the silo provided with an impermeable
cover. In this case, too much reliance had been placed in the perfect

working of the cover, and in the antibacterial action of the carbonic aci(

produced by cellular respiration, and therefore a pressure of from 2-3 quin-
tals per sq. metre had been considered sufficient, whereas it appears fibi

the authors investigations, and from practical experience, that a pressure
of 10 quintals per sq. m.is necessary. But even if every technical precau-
tion is taken to promote natural lactic fermentation, it is not always pos'

sible to ensure a sufficient degree of it, or its permanence. Butyric ferments

persist surreptitiously, and may become predominant if, tor example,
the silage is left for some time on carts, or piled up near the cow-shed.

In order to avoid this liidden danger in cheese-ma king, it is advisable to

use selected ferments, rather then antiseptics, or ordinary salt (which in

given quantities hinders the growth of butyric ferments, but not that of

the lactic ones). This has been advised and urged by the author since

1906, and is at present practised in France, Germany, the United State

and even in Switzerland, where the
"
Herba

"
Co, has patented a special

method of inoculating with selected ferments.

With regard to the choice of the latter, it is necessary, in the firs!

place, to use those lactic ferments, which do not attack lactose so readily

as the sugars most commonly present in fodders (saccharose, pentose, etc.)

in the second place, their proteolyptic properties must also be taken into

consideration, in order at the same time to obtain a useful transformation

of the albuminoids.

803 - Handling and Transport of New Potatoes. — Grimes, a. m., in u. s. Department

of Agriculture, Farmers' Bulletin 1050, 18 pp., figs. 18, Washington, 1919.

A study of the causes of the losses sustained during transport and sale

by early potatoes sent from the Southern States of the North-American
Union to the Northern States, together with a description of the methods
of handling, packing, and loading, which would reduce these losses to a

minimum.
Much loss is due to injiiries caused by careless lifting, by the subse

quent exposure of the potatoes to the sun, as well as by faulty methods
of loading the trucks, owing to which some of the barrels slip, and get

broken dining transit. The best barrel to use is one with a double bottom
It is of the greatest importance that the trucks should be very well aerated

during the journey, and that the barrels should be arranged in such a way
that they cannot shift from their places.

804 - Great Success of Meat-Canning Factories in Madagascar {i).
— Bulletin de VAgence

Generate des Colonies, Colonial Ministry, Year XXIII, No. 146, p. 178, February, 1920.

Paris-Melim, 1920.

Since January 1920, the meat-canning factories in Madagascar have

paid a tax of 2 fr. and 3 fr. respectively on every pig and ox

(i) See R., February, 1920, No. 258. {Ed.)

[8 03-8 04]
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slaughtered. It has been calctilated that this tax will being in more than

one million fr. annually, which shows the rapid extension of these factories

in the Colony.
Their success is to some extent due to the war, but other causes will

soon promote their development. France, at the present time, imports
American meat to the value of many million of francs. As soon as it is

recognised that the Madagascar products are as good, or better, than those

imported from South Anxerica, they will take the place of the latter on the

French market.

[804]
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DISEASES NOT DUE TO PARASITES
OR OF UNKNO\\^N ORIGIN

805
- Topping Wheat to Prevent Lodging.

~ See No. 741 of this Review.

806 - Observations on the Nature and Control of Apple Scald. — Brooks, c, CooletI

J. S. aiid Fisher, D. F.,iii the journal oj Ai-ricullural Research , Vol. XVlII.No. 4, pp. 211

240, figs. 2. Washington, D. C, 1919.

Scald is typically a skin disease of the apple. In the early and more

typical stages of the trouble, only the five or six surface layers of cells!

that form the colotu-bearing tissue are affected. With long continued

unfavourable conditions, the apple tissue may become dead, brown and!

rotted to a depth of ^8 "to ^4 inch, and occasionally the disease spreads

practically to the core.

The experiments midertaken have demonstrated that the occurrence

of apple scald is determined by orchard, packing house, transportation,
and storage conditions.

As has been shown by other investigators, mature fruit basin general
scalded less than immatiure ; but it has also been found that the fruit sur-

faces just changing from green to yellow have scalded worse than those

that were colomed leaf green, and worse than those that had more com-

pletely changed to yellow. Well-colovued red-fruit surfaces have been found

practically immune to scald.

Apples from trees rece^'ving heavy irrigation scalded worse than those

from trees receiving lighter irrigation. This was found not to be diie to

the greater number of large apples in the former case, but to sorne forcing
effect that increased the susceptibility to scald in both large and sn:iall

apples.

Delayed storage increased or decreased apple scald according to the

amount of aeration the apples received previous to packing.

Apples in ventilated barrels developed less than % as much scald as

those in commercial barrels, when both were held in a storage that received

occasional ventilation, but where the storage room received little or no

ventilation, the ventilated barrels caused but little decrease in scald.

The amotmt of scald developed in cold-storage plants varied greatly
with the location of the room. Apples near the passage or near a door

scalded less than those in the bottom of the stack. Boxed apples exposed

[805-806]
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to a continuous air current of 0.88 niile per hour, in a commercial storage

plant remained practically free from scald, while similar apples that did

not receive constant fanmng became badly scalded. Agitating the stor-

age air had been found more important than its renewal, in the prevention
of apple-scald.

The ordinary commercial apple wrappers caused but httle decrease

in scald, and paraffin wrappers were only slightly better
;
but wrappers

impregnated with various fats and oils either entirely prevented the disease

or reduced it to a negligible quantity. In barrel experiments in which

only part of the fruit was wrapped, scald was greatly reduced on the ap-

ples close to the wrapped ones, as well as on' the latter themselves.

Typical scald has been artificially produced within a few days by

exposing apples to the vapours of ethyl acetate, amyl acetate, or methyl

butyrate.
The manner in which scald can be produced artificially, and the

ift'erent methods of control indicate that the disease is due to the accu-

mulation of esters or similar products of the apple, in the tissues of the

fruit and in the surrounding air. The vapours of these substances can be

dispersed by air currents or absorbed by fats and oils.

DISEASES DUE TO FUNGI, BACTERIA
AND OTHER I.OWER PI.ANTS

S07
- Wheat Varieties Resistant to Rust in British East Africa. — See No. 733 of this resistant

Review. plakts

S08 - The "Duranthon" Vine. A Direct Bearer Resistant to Fungoid Diseases and

to Phylloxera, in Piedmont, Italy.
— See No. 768 of this Review.

809 - Formaldehyde Treatment of Seed Maize to Prevent the Growth of Fungi.
— See No. 729 of this Review.

810 - Helminthosporium sp., the Cause " Foot Rot "
of Wheat, in Illinois U. S.

A. — Stevens, F. I,., in Science, New Series, Vol. lyl, No. 1325, PP- 517-518. I<ancaster,

Pa., May 21, 1920.

In the spring of 191 9, attention was called to the occurrence of a foot

rot of wheat in Madison Co., Illinois. From the first it appeared probable
that a certain fungus was the cause of the disease, and as early as June,

1919, records show that this fungus was universally present, and that ino-

culations with pure cultures gave positive results.

These preliminary investigations were clearly and conclusively con-

firmed by subsequent research work.

The fungus in question is a typical member of the genus Helmin-

thosporhtm.
This disease, while of the general type of foot rot known heretofore

in Europe, Australia and elsewhere, is caused by on organism not hitherto

designated as a cause of foot rot in any of the publications in the countries

mentioned. The foot rot found in Illinois should therefore be recog-

[806-810]
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nised as a disease quite distinct from all others of a similar type descrilxd

previously. The experiments clearly proved that it is soil-borne, and
is probable also that it is also seed borne. How serious the disease msy
prove to be, and how far it is dependent upon local conditions of cHmaje
and soil, can only be decided after one or more years of additional

olj)-

servation.

8ii - Bacterium glycineum n. sp. Injurious to the Soya Bean (Glycin\
hispida.) in U. S. A. —• Coerper, v. M. in the Journal of AfLricultural Researc

Vol. XVIII, No 4, pp. 179-193, figs. I, pi. 8. Washington, D. C, 191 9.

Description of bacterial blight of the soya bean [Glycine hispid i

Maxim), first observed some years ago, and since subject to investigatior
on the experimental plots at the University of Wisconsin, Madison. Su

sequent observation proved the blight to be very prevalent throughou
the soya bean fields of Wisconsin. A disease showing symptoms of th

same type has been reported from various other localities in the Unite

States.

It is characterised on the leaves, where it is most conspicuous, b

small angular spots, either isolated, or confluent. The lesions are light

coloured and translucent in early stages and very dark-coloured in late

stages. In the latter case also, the diseased tissue may become dry and
detached from the rest of the leaf. Bacterial exudate occurs on the leaf

spots in the form of small drops, but it is not very evident except under

favourable moisture conditions. It is pale in colour and dries as granules
or scales.

Petiole, stem and pod lesions accompany the disease on the leaves.

Bxudations have been observed on petioles and pods.
The blight is caused by a bacterium described by the author as a

new species under the name of Bacterium glycineum. The organism is

able to enter the tissues of the host plant without woiinds. The organism
has been isolated repeatedly, and pure cultures obtained.

Simply spraying water suspensions of. the organism upon soya bean

plants is sufiicient to produce infection. It is advisable, however, to

rub the tissue gently between the fingers to insure contact between ino-

culum and plant surface.

The best growth of the organism occurs between 24° and 26° C, the

maximum at about 350. The absolute minimum has not been determined,

but growth is slow at 2°.

The organism is sensitive to desiccation, and there seems to be giadual
loss in pathogenicity when it is giown in artificial culture. Razor sec-

tions of lesions in fresh leaves show the bacterial invasion to be in the

parenchymatous tissue. Infection evidently takes place through the

stomata.

Until further work on wintering and dissemination has been done,

it is impossible to recommend any specific control measures aiming to

check the development and spread of the disease in the field. At present

the development of disease resistant varieties seems to offer the greatest

promise.

[810-811]
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812 - Spongospora subterranea Affecting Potatoes in Switzerland. — Sdmei-

zensche Landswirtschaft liche Zeit schrift, Year XI^ VIII, Part I, pp. 5-7, figs, i Zurich- i()20.

H^ The Agricultural Experimeut Station at Arlikon (Zurich) states that

during 191 9 the potato-disease known as "scab" {Spongospora suhtena-

ma), appeared in various parts ol Switzerland.

This disease — tor which the popular German name of Kartoffelraude

has been suggested
— seems to attack certain varieties of potatoes more

than others. Thus, for instance, in the Cantons of Berne, Zurich, and

Thurgau, the tubers of Bauerngliick were affected, sometimes seriously,

while other kinds were immune. The symptom.s of the disease are given,

and also the methods suggested for its control.

813 - Two Destructive Rusts Ready to Invade the United States. — Arthur, j.c.,in

Science, New scries, vol. 1,1, No. 131 4, Pp. 246- 247 lyancaster, Pa., March 5, 1920.

The author calls attention to two rust fungi that seem to possess the

possibilities of great harm, but which have not yet invaded the United

States.

The peanut crop is a large and growing industry in the Southern

States. There is a rust of peanuts widely distributed in South America,

and becoming common in the West Indies. It is usually designated by
the name of Uredo Arachidis, although a sample from Paraguay would

indicate that it, should be called Puccinia Arachidis. It is has been known
to mycologists since 1884, but has only very recently attracted the atten-

tion of cultivators. Specimens, of this rust were received by the author

in September, 1916, from W. Robson of Montserrat (West Indies) ; every

leaf was covered with the abundant brownish-yellow powder of the fungus.

According to Mr. Robson, in some seasons, it is a serious menace to the

peanut crop on that island. Attempts to control it with Bordeaux

mixture did not prove satisfactory.

The life cycle of the rust has not been worked out, but with culti-

vated plants, only the uredospore is produced, as observed in 1913 in

Porto Rico, and in 1915 in Cuba.

The second rust to which the author calls attention is Puccinia Pit-

tieriana, which attacks potatoes and tomatoes. It was collected by H. PiT-

TiER on the wild potato in 1903 and 1904, and again in 1916 by E. W. D.

HoivWAY on the slopes of the volcano Irazu in Costa Rica. It has been

mentioned also imder the name of Uredo Pittieri. The author has exam-

ined specimens from Ambato, Ecuador, where it was found in 1918 both

on potatoes and tomatoes. For this rust only one kind of spore, the te-

leutospore, is produced in the life cycle, and these germinate at once upon

reaching maturity, requiring no resting stage.
!
.•'

'

814 - Rosellinia Pepo, an Ascomycete Injurious to Cacao inTrinidad,West Indies.
— NowELL W., with introductory note by. Freeman W. B, in the Bulletin of the

Department of Agriculture, Trinidad and Tobago,Vol. XVIII, Pt. 4, pp. 178-190, figs. 5.

Port of Spain, 1920.

Several species of the genus Rosellinia give rise to a weU-defined type
of root disease in jiumerous countries in the world, both temperate and

tropical. The fimgus destroys cultivated trees and shrubs in patches,

[813-814]
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and often infests the soil and destroys practically all the vegetation witfi

which it comes in contact.

In the Lesser Antilles, RoseUinia diseases occur in Guadeloupe, Tk

menica, Martinique, St. Lucia, St. Vincent and Grenada ; they are ur

known in. the remaining islands of the group, which have drier
cHmatej.

The range of hosts is extremely wide, including practically all the inj-

portant cultivated and semi -cultivated plants, but the plants most afi-

fected are cacao (in all the islands), coffee (in Guadeloupe and Martini que ][,

limes (Citrus aurantifolia ; on new clearings in Domenica),and arrow roo

{Maranta anmdinacea in the interior districts of St. Vincent.

The disease on cacao is usually caused by the species R. Pepo, anc

in most cases, is communicated from the roots of dead or dying shad

trees, especially breadfruit {Artocarpus incisa), avocado {Persea gratis-

sima), and pois-doux [Inga spp.)- Another species of RoseUinia, as yetl

unidentified, is believed to attack cacao in certain localities.

The death of cacao trees from root disease has been known in Trinidad

and Tobago for a long time, but the cause of death does not appear to

have been specially investigated.

Although RoseUinia had not previously been recorded as a cause

of root disease of cacao, etc., in Trinidad and Tobago, Mr. NowEi.1,, during

his visit in 1918 to this Colony, expressed an opinion that this fungus

was likely to be found on these two islands, considering its wide distribu-

tion in the West Indies and tropical America.

During a second visit in 1919, Mr. NowEivi., accompanied by Mr. Free-

man visited an estate where trees in a particular area had died. An

examination of the dead trees led to a diagnosis of the cause of the disease

as R. Pepo.
The disease on Citrus aurantifolia and coffee is caused by R. Pepo

and R. bunodes indifferently.

The first cases iu new clearings are usually associate* with forest

stumps left to decay, especially those of certain trees. Subsequent cases

arise from the spread of the fungus from tree to tree along the roots, or

by infection from snrface soil rich in decaying vegetable matter, which

readily becomes infected in damp and shaded situations.

An infected tree may be killed gradually by the progressive invest-

ment of the roots, or rather quickly by the destruction of the bark around

the collar. The fungus penetrates both bark and wood. Conidia are

produced with great readiness wherever the myceHum emerges into the

open ; perithecia occur later, and, especially in the case of R. Pepo, their

formation may be much delayed.

Much can be done to prevent outbreaks of the disease by exposing the

soil, the bases of the trees, and other dead material lying about to the wind

and sun. Cases which may arise may be retsricted by these measures and

by the provision of a close system of trenches to prevent root contact.

Treatment by excision and exposure is successful in the early stage

of infection, but in practice these are hardly ever detected. Periodical

surveys would save many trees.
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Infected trees should first be flamed and then promptly removed,
all roots dug out and burnt, the soil limed, and the situation exposed as

much as possible. All adjacent trees should be isolated from each other

by trenches.

815
- Phytophthora Cactorum, Injurious to Pears in Nova Scotia. — The,

Agricultural Gazette of Canada^ Vol. VI, No. 11, pp. 951-952, figs. i. Ottawa, Novem-

ber, 1919-

In September, 1919, specimens of pears were received from Kentville,

Nova Scotia, which showed a rather unusual rot.

The nearly full grown pears showed one or more large, circular, dark-

brown spots, resembling the common soft rots, but unusual, because the

spots were not soft but quite firm. The pears of one tree only were affected,

and on microscopic examination it was found to be due to the fungus

Phvtophihora Cadontm (Leh. and Cohn) Schr. This disease of pears is

new to the continent of America. In the few" cases where it has been ob-

served, the fruit is aft'ected only on low hanging branches. This fact

suggests that the infection may originate from surrovmding infected vege-

tation. In the early stages, the rot does not extent very deeply into the

tissues, but soon a large number of other organisms appear
— bacteria

and fungi
— and the pear becomes a soft rotten mass.

The fungus reproduces by zoospores and oospores.

As control measures, it is advised to prevent branches loaded with

pears from hanging low and to prop them up. All fruits showing such or

similar rots should be carefully collected and burnt, particularly any that

may have fallen to the ground. The weeds should be kept down around

the trees, so that the fungus may find no host plant near the trees. Fruits

and other infected material allowed to fall to the ground are certain to

perpettiate the disease.

WEEDS AND PARASITIC ElvOWERING PI.ANTS

816 - Undetermined Larvae Attacking the Orobanche of the Bean, in Italy.
— Sciacca

N., iu La Propaganda Agricola, Jseries 2, Year XII, Nos. 9-10, pp. 126-128, Bari, May,

1920.

The author noticed that, in the field of the Bari Agricultural Ex-

periment Station, in some plots of beans, more or less attacked by Oro-

banche, there were some individuals which, although they were infested

by the parasite, still looked healthy and did not shed their "jumping"
fruits. QT\ the other hand,*certain beans, also hosts of the Orobanche, had

already been much injured by this para site. While, however, the Orobanche

plants living on beans that had lost their flowers and fruit, were healthy
and difficult to uproot, those infesting healthy-looking beans were wilted

and were easily pulled up, the swollen portion of their stem being com-

pletely rotten.

On cutting sections through the stalk of one of these diseased Oro-

banche, one or more galleries were seen running its whole length. These

were inhabited by a larger, or smaller, number of white, apodous larvae

[8H-8U]
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from 5 to 8 mm. long, and very agile. The galleries begin in the swoUei

portion of the stem of the Orobanche, and present as many ramification;!

as there are flowers. Each ovary contains one or more larvae. The

latter, after having destroyed all the ovules, remain in the flowers in the

form of dark yellow nymphs from 2 to 3 mm. in length. So intense was
the infestation, that not one flower of a diseased Orobanche was spared
the little enemy made its way from below, and never rested till it reachec

the flower which was always faded, and sometimes decomposed.
The author extended his investigations to other bean fields, and reached

the district of Cassano. He found, that wherever the Orobanche grows,
its parasite is found more or less plentifully. Many local agriculturists
said that they had also seen these larvae in the past, but they attributed

no importance to them, and never noticed that all the withered Orobanche
were to be found on bean-plants that were little, or not at all, injured.

The parasite was also observed in 1905, by Prof. C. Campbei^L, in

the Cassino district, and the attention of entomologists was drawn to it

as being a means of controlling Orobanche. Prof. G. Lo PbiorE also

found the parasite in Sicily, and published his discovery in 1914.
Of all the methods suggested for controlling Orobanche, the most

certain and thorough is the systematic destruction of the flowers. If this

does not save the bean crop of that year, it hinders the parasitic phanero-
gam from spreading and reproducing itself in subsequent seasons. If

the work of destroying the flowers could be entrusted to the animal pa-
rasite in question, a very economical and generally applicable system of

controlling the Orobanche would have been found, and at the same time,

the propagation of the natural enemy of that plant would be encouraged,
instead of impeded. It should be noted, that the larvae do not only de-

stroy the haustoria and seeds of their host, but aso the little tubers that

develop on the swollen part of the stem, thus depriving the plant of all

means of reproduction.

Many southern, especially Sicilian, agriculturists plant their beans

late, with a view to controlling the Orobanche. The author suggests
that possibly one of the reasons for the success of this practice may be

found in the fact that the late development of the beans, and consequently
of the Orobanche, offers the most favourable conditions for the growth
and attack of the larvae.

INJURIOUS INSECTS AND OTHER I^OWER ANIMALS.

GENERAL 817 - Insects Injurious to Economic Crops in the Zanzibar Protectorate. — mans-

field-Aders, W., in the Bulletin of Entomological Research, Vol. X, Pt. 2, pp. 145-155.

pi. 3. Eondon, Jan., 1920.

The injurious insects mentioned in this list attack the following

crops :
—

Eugenia caryophyllata.
— A certain nmnber of young clove trees have

been killed by Termes hellicostts, in the isle of Pemba. The same insect

attacks the bark of unhealthy full-grown trees.

[816-81?]
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Coconuts. — The most serious pests throught the islands of Zanzi-

bar and Pemba are Oryctes monoceros and 0. boas. Trees from 2 ^ to

3 years old are most usually attacked, many are killed, others greatly

delayed in reaching maturity. Trees in isolated positions and on bad
soil are more often attacked. Fully matured trees harbour adult beetles,

but are not seriously damaged. The most useful preventive measure is

the trapping of larvae in pits filled with rotting coconut trunks, vegetable

debris, and a little horse manure. No insect have been found preying
on the eggs, larvae, pupae or adults of the two Oryctes. The larvae are

destroyed by certain mammals, including Rhynchocyon adersi, Petrodo-

mus snltan, Pachyura murina, and two species of crows, Corvus scapulatus
and C. splendens.

The following are minor pests of coconut palm :
—

Aspidiotus des-

tructor, A. cyanophylli, A. lataniae, Hemichionaspis minor, Cerataphis

lataniae, Rhina ampUcoUis, Diocalandra frumenti, Rhyncophorus phoeni-

cis, and Termes hellicosus.

Cotton .
— Attacked by Pectinophora {Gelechia) gossypiella, Pyro-

derces simplex, Farias insulana, Sylepta derogata, Prodenia litura, Acro-

cercops hifasciata, Bucculatrix loxoptila, Orgyia vetusta, E^lproctis producta,

Dysderctts fasciatus, D. superstitiosus, Oxycarenus albidipennis, Pseudo-

coccus ohtusus, Ps. virgatus, and Ps. citri.

Cereals. — Maize is attacked by Cirphis loreyi, Sesamia calamistis,

Chilo sttppressalis and Peregrinus maydis ; except the last, all the other

insects quoted feed also on Sorghum vulgare which is also attacked by
Busseola fusca.

Vegetables. — Cabbages are attacked by Crocidolomia hinotalis,

Plutella maculipennis, Phytometra signata ; egg-plants by Acanthocoris

fasciculatus ; Cucurbitaceae by Dacus vertehratus, D. hrcvisiylus and D. punc-

tatifrons ', pigeon-peas [Cajanus indicus) by Pseudococcus ohtusus, Trago-

cephala variegata, Lyprops breviusculus, Mylahris dicincta, M. amplectens,

Coryna ambigua, Marasmarcha atomosa, Deudorix antalus, and Agromyza
sp. ; Hibiscus esctdentus by Pectinophora gossypiella, Earias insulana,

Sylepta derogata, Prodenia litura, and Nisotra weisei ; sweet potato [Ipo-
moea batatas) by Cylas formicarius and Aspidomorpha punticosta ; and
cassava [Manihot utilissima) by Pseudococcus (Dactylopius) virgatus var.

madagascariensis.
Fruit Trees. — Citrus plants are injured by Lepidosaphes beckii,

Icerya purchasi, I. seychellarum , Pseudococcus obtusus, Ps. citri, Ceroplastes

ruhens, Coccus viridis, Aspidiotus trilobitiformis, Cerataphis lataniae. Aphis
tavaresi, Argyroploce leucotreta, Papilio demoleus, Tragocephala variegata,

Porphyronota maculatissima
, Gyponychus cervinus, and Ceratitis capitata ;

mangos by Sternochetus {Cryptorrhynchus) mangiferae, Aspidiotus {Chry-

somphalus) dictyospermi, A. destructor, Pseudococcus ohtusus, Lecanium

adersi, L. {Saissetia) nigrum, L. (Saissetia) punctuliferum ; bananas by
A. destructor ; and Anona muricata by Ceratitis rosa.

Shade Trees. — The African almond [Terminalia catappa, is occa-

sionally severely attacked by bag worms {Psychidae), and less severely

[sn]
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by Miresa melanosticta ; Casuarina equisetifolia by Cirina forda and Pseu-

dococcus obtusus ; cinnamon trees by A sura saginaria ; Ficus elasiica h/

Aspidiotus [Pseudaonidia) trilobitiforniis ;
silk cottoii (Eriodendron anfrac

ttwsum) by Dysdercus super'stitiosus and D. fasciatus.

Timber. — Various woods are damaged by Macrotoma palmaU,
Dinoderus minutus and Termes bellicosus.

MiSCEi^ivANEOUS Pi,ANTs. — The castor plant is attacked by Thalas^

soides digressa, Duomitus capensis, Eutyposis impressa and Chrotogonu.

hemipterus ; Amaryllis sp. by Brithys pancratii and Brachycents atrox

Ipomoea sp. by Euchromia formosa ; gardenias by Glyphodes sericea ,

roses by Mausoleopis aniabUis and Aspidiotus {Chrysomphalus) aonidum ,

and various ornamental creepers by Pseudococcus virgatus.

Stored Products.— The following injurious insects are mentioned :

Calandra oryzae in rice, maize and sorghum ; Laemophloeus pusillus in

maize
; Tribolium castaneum in maize and occasionally in rice

;
Silvamis

surinamensis in maize ; Tenebriomaides uritanicus, occasional pest in maize ;

Bnichus chinensis, serious pest, especially. of Phaseolus Mungo, and Cajanus
indicus ; Cossonus suturalis, occasional pest of sweet potatoes ;

Lathe-

ticus oryzae and Rhizopertha dominica, occasional pest of maize : Necrobia

rufipes in dried copra ; and Ephestia cautella in rice ard various flours.

818 - Weevils Injurious to Certain Cultivated Plants in South Africa.— Marshall, g. a.

K., in the Bulletin of Entomological Research, Vol. X, Pt. 3, pp. 273-276, pi. i. I<ondoii,

April, 1920.

A description of four hitherto undescribed species of Curcidionidae

sent to the Imperial Bureau of Entomology from the Division of Entomo-

logy, Pretoria ;—
i) Protostrophus planatus, from East Rand, Transvaal, where it

was recorded as injurious to the foliage of young orange trees.

2) P. noxius, from Clocolan, Orange Free State, found feeding on

young wheat.

3) P. instahilis, from Nelspruit, Transvaal, also injurious to foliage

of young orange trees.

4) Eremniis horticola, from Bloemfontein, Orange Free State,

found feeding on dahlias and chrysanthemums.

MEANS
OF PREVENTION
AND CONTROL

819 - Effect of Deleterious Gases on Insects.— Bulletin de la Soci&te entomologique de

France, 1920, No. 5, p. 82. Paris, 1920,

Ch. Demaison reports that, in the neighbourhood of Rheims, there

was an apparent scarcity of insects during the year 1919. He imagines
that the continuous distribution of gas in this district evidently has some

effect and he calls attention to the interest of this question from the point
of view of applied entomology.

820 -The Insecticidal Properties of Different Parts oiVyx&iYitum (Chrysanthe-
mum cinerariaefolium). — See No. 757 of t^-is Review.

[811-880]
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821 - Ch/orochroa sayi. Grain Bug Injurious to Wheat and Other Crops in the

United States. — Caffrey, D. J. and barber, G. W., in the Department of Ai;riculture,

Bulletin 77q, pp. 1-35 figs 13. Washington, D. C, 1919.

Since 1911, Chlorochroa sayi, Stal has caused serious damage to wheat

and other crops in the inter-mountain and southwestern States. The
most important damage is caused by the insect piercing the newly-formed
heads of the cereals and feeding on the liquid content, which prevents the

formation of the grain or greatly reduces its weight.
The reduction in yield from grain bug attack varies from 10 to 50 ^

of the crop. In extreme cases the entire crop may be destroyed.
The cultivation of large areas formerly devoted to grazing, eliminated

the native food plants of the insect and caused it to attack cultivated

plants, and resulted in an increase of the pest beyond its former abundance.

Wheat, bar'ey, and rye are the cultivated crops most preferred by this

bug. The species also feeds on other cereals, and on alfalfa, cotton peas,

beans, cabbage, tomato, and lettuce, in addition to many wild native plants.

The first damage was recorded in 1903, and since that time serious

attacks have been reported from most of the States west of the Great

plains area. *

Weather and the work of parasites generally restrict destructive out-

breaks in each locality to periodic intervals of two or three years.

Adults emerge from hibernation in the early spring and deposit eggs
on the material composing the hibernating quarters. The resulting

nymphs feed, upon tender plants growing in their vicinity. Upon reach-

ing maturity the adults migrate to cereal crops and feed upon the develop-

ing heads.

There are three distinct generations and sometimes a partial fourth

generation annually. About 50 days are required to complete the life

cycle of each generation. After midsummer, the numbers of the insects

are greatly reduced 'by an egg parasite, Telenomus ashmeadi, and by two

species Gymnosoma fuUginosa and Ocyptcrodes euchenor which parasitise the

adults. Several kinds of predacious enemies contribute to the same rdsult.

Hibernation occurs in the adult stage under weeds or rubbish. No

nymphs or eggs survive the winter. Severe winters result in the death

of a large number of hibernating adnlts and constitute one of the most

important factors in restricting destructive outbreaks of this species.

During normal winters, at least 95 % of the adults survive when hiber-

nating in protected places.
The most effective and practical method of control is the destruction

of the adults while concentrated in their winter quarters. This is best

accomplished by turning under or burning all rubbish and weeds (parti-

cularly Russian thistle, Salsola Tragus) in and about cultivated fields.

Trap crops, hand picking and hopperdozers (i) might prove practical
in the control of the insect under special conditions.

IMSECTS, ETC.

INJURIOUS
TO VARIOUS

CROPS

(i) For the apparatus, employed in America in the control of locust attacks, see < La

lutte contre les sauterelles dans les divers pays, », Inst. Intemat. Agric, Rome, 1916, pp. 142-

143. (Ed)

[8 SI]
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822 - Lecerfia chitinipyga. n. gen., and n. sp., a Macrolepidopteron found (n

the Grass Aristida pung-ens on the Algerian Sahara. — Dumont, c. in tie

Bulletin de la Socicte entomologique de France, 1920, No. 6 pp. 102-104, figs. i. Paris, 1923.

A morphological description of the adult, larva and pupa of a Ml
crolepidop^eron (fam. Noctuidae) found in 1919 in the Algerian Sahara

(Western Grand Erg, west of El Golea), and which the writer has designate!

by the name of Lecerfia chitinipyga n. gen. and n. sp.

The caterpillar lives on the panicles of Aristida pimgens Desf.
(tl:

"
drin

"
of the Arabs), and eats the caryopses of that plant.

823 - Insects Injurious to Cotton in Porto Rico. — Smyth, e. Graywood, in Enu

molo,;ical News, Vol. XXXI, No. 5, pp. 121-125. Ivancaster, Pa., May, 1920.

Pyroderces rileyi Wals, although frequently found, does no percep
ible damage.

On the contrary, Alabama argillacea often becomes a serious menac
to cotton production. As the use of arsenical insecticides is too expensiv
for the average cotton grower of the Island, he is advised to use a mucl

cheaper but equally effective method of control, namely, to cut down and

destroy the moth's wild food-plants growing between the cotton crops.
The principal host plants of thio moth are two weeds, Urena lohata and
Malachra rotundifolia, both Malvaceae, the former much the more abundant
and the more noxious, owing to its habit of attracting large numbers of

the ant, Solenopsis germinata Fabr., because of the three small honey
ducts on the underside of each leaf. Unfortunately, this weed is consider-

ed highly medicinal by the natives, and with difficulty can- they be pur-
suaded to destroy it

;
if left alone, U. lohata grows vigorously. On July 15,

1916, the author was able to collect as many as 52 larvae from four plants,

showing how the weed may facilitate the spread of the moth.

Dysdercus andreae T,. is sometimes abundant and at other times enti-

rely absent, .so that it cannot on the whole be considered as a serious cot-

ton pest.

An occasional larva of the cutworm, Xylomiges sunia Guen. has been

seen attacking cotton foliage.

The Greenhouse thrips, Heliothrips haemorrhoidalis Burm., has done
much damage according to the author, but it had not been previously

reported as a cotton pest.

Another insect that is very common, and infests probably 30 % of

the cotton bolls, is the mealybug, Pseudococcus virgatus (CklL), which

occurs in all stages of its development. It is believed that this beetle is

heavily parasitised by a Cecidomyid, probably Karschornyia cocci Felt.

A very few specimens of Ps. citri (Risso), one specimen of Ps. longi-

spinus (Targ.) and a number of adults of a beetle very analagous to Coccus

mangiferae (Green) were also found on the bolls.

I^eaves of the Malvaceae have been occasionally found to be attacked

by the lace-bug, Corythuca gossypii F.

More important than the last mentioned species is the cotton aphis,

Aphis gossypii Glov., although the attack is light and scattered, thanks

to the activity of its natural enemies, amongst which may be quoted, in

[833-833]
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order of importance, Cycloneda sanguined X-, Scyhmis roseicollis Muls.,

Acrostalagmus albus, a Braconid, a Chalcidid, a Chrysopid, and a species
of Hyperaspis. In very wet weather, A. aihtis usually becomes the most

efficient of the parasites. C. sanguinea is greatly hampered in its multi-

]jlication by the attack of a hyperparasite {Homalolyhis sp).

The adults of Diahrotica graminea Balz. are often seen eating cotton

blossoms or foliage, and the larvae doubtless attack the roots.

Occasional nymphs and adults of the species Empoasca have been found

on foliage and bolls.

Two adults of Antianthe expansa (Germ.), one adult of the species

Agallia, and a few adults of Oliayis sp. have been found on cotton

stems.

The nymphs of the green bug Nezara viridula (L,inn.) were noticed

for the first time in 1919 on many cotton bolls.

l/epidopterous larvae of small size have been found also on the bolls ;

none of them, however, resemble the treacherous pink boUworm {Peo

tinophora {Gelechia) gossypiella Saund.

824 - Strategus quadrifoveatus, a Coleoptoron Injurious to the Coco Palm in

Porto Rico. — Crespo, M. a., in Revista de Agriculiura de Puerto Rico, Vol. IV,

No. 3, pp. 47-48. San Juan, P. R., 1920.

Straiegus quadrifoveatus (" escarabajo rinoceronte ") is, at the pre- .

sent time, causing much havoc among young coconut palms in the island

of Porto Rico. During the day, the adult beetle lies hidden in the soil

surrounding the stem of the palms. The larvae are found hiding m the

dead jDalms, on which they live, or in dry or rotten stakes, etc.

The insect undergoes complete metamorphosis, its life cycle lasting
from twelve to thirteen months.

5. quadrifoveatus injuries the coco-palm by excavating a deep gallery
in the stem while it is still young. The author has seen eight of these

insects round a coco-palm a year and a h df old, which was almost com-

pletely destroyed by the attacks of the pest. It has often been observed

that sugar-canes growing in the neighbourhood of yoving coco-palms have
also been injured.

The best way of killing these beetles is to attract them into piles of

dry rotten stakes, heaps of coco-nut debris, or any similar places w'here

they can find food. These traps should be visited at least once a month
and the larvae destroyed.

When young coco-palms are attacked by S. quadnfoveatus, the leaves

turn yellow, cease growing, and the plant finally dies. It is a good plan
to dig roiind the palms to a certain depth, as soon as there is any suspi-
cion of their having been infected.

All the beetles found must be collected and killed by sprinkling them
with paraffin or paraffin emulsion. Further, all rubbish that might serve

as a hiding-place for the insect must be removed from the plan-
tation.

[833-834]
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INJURIOUS VERTEBRATES
>

825 - Merops philippinus, a Bird which Destroys Beneficial Insects in India— Fletcher, T. B. and iNGLis, C. M. in TAfi /I f;ncMZtora; Journal of India, Vol. XV.
Pt. 2, pp. 121-123, pi I. Calcutta, March, 1920.

Merops philippimis (blue-tailed bee-eater) is common throughout the

plains of India, but is partially migratory, visiting Northern India in

summer and Southern India in winter. In Bihar they are seen from
March to October, and in the Duars have only been noticed during June'
and July.

It has only been encountered once in North Cachar, but is common
in Pusa. C. W. Mason, after an examination of the stomachs of 13 birds

between April and October, states that of the ^^ insects taken by M. phi-

lippinus, 70 were beneficial, 3 injurious and 10 neutral. The beneficial

insects included dragonfiies {Odonata), bees and other Hymenoptera.

[8»5]

Alfredo Ruggeri, gerente responsaUk.
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AGRICUIvTURAIv INTEIvI^IGENCE

GENERAL INFORMATION

S26 -
Forests, Stock Breeding and Agriculture in Upper Mesopotamia.—naayem, j.

(Delegate for Chaldea), in L,a Haute Mesopotamie et ses richesses naturelles, Chimie

et Industrie, Vol. Ill, No. 5, pp. 684-688, Maps i. Paris, May, 1920.

Upper Mesopotamia includes the two provinces, or vilayets, of

Diarbekr and Mosul, which are situated between the Tigris and the

Euphrates; adjoining Mosul, lies territory extending from the left bank
of the Tigris to Persia.

Although the area of the country is about 200000 sq. km., there are

not more than i 500 000 inhabitants or about 7 inhabitants per sq. km.
The numerous and magnificent forests that formerly clothed the

banks of the Tigris in Upper Mesopotamia now no longer exist as they
were distroyed owing to bad management. Plowever, on the banks of

both the large rivers, forests are still met with at intervals, and serve

as a source of fuel for the neighbouring population. In the mountain
of Karadjdagh, and in the neighbourhood of Souverek, there are still

forests where charcoal is made
;

all the mountains extending from Mar-
din to Djezire are also completely covered with woods.

It was from these mountains, that the Naazem Bros, procured dur-

ing the war, when coal was scarce, all the wood required by the Bagd .d

Railway Co. for the construction and working of the Tne running from
Arrada to Demir-Kapon beyond Nisibin.

Upper Mesopotamia may be termed a cattle-breeding country par
excellence. Its splendid pastures and vast prai ies covered with succu-

lent grass serve as camping-grounds for the nomadic tribes that pitch

DEVELOP-
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their tents there, and breed for export large flocks of sheep and goats
and herds of camels. They also derive much profit from the butter,

cheese and wool that are produced. In the summer when the
''

rahil
"

(journey) takes place, the natives leave the plains and drive their stock

to the Kardjdagh and Zorane mountains, where the permanent and lux-

uriant vegetation provides them with ample food. By enlarging the

irrigation works, and thus obtaining a sufficient water supply during
the summer for the pastures, it would be possible to save the animals

these long migrations, that only fatigue them and make them lose flesh.

Goats and sheep form the chief live stock ; they are exporte 1, and
also supply the country with meat. In the departments of Ourfa alone,

there are about i ooo ooo of these animals. ^

The Mesopotamian draught-oxen and milch-kiae are, as a rule, 1

smaller than the French varieties. The Arab horse is also bred in Me- '

sopotamia, an active centre for trade in this breed, which has been kept

very pure.
The production of horses could easily be increased, and the animals

j

improved, by the creation of Stud Stations, and by importing European
varieties for crossing with the native ones, interesting results from every

point of view could be obtained. The mule and donkey are used to

diaw the plough and large numbers are exported.

Although the methods of cultivation adopted are rudimentarj'-,

and the agricultural processes and implements very primitive, j^et the

soil of Mesopotamia, consisting of fine, friable alluvium, produces splendid

crops. The Arab peasant, who is a person of fixed and careless habits,

after having put some of the seed apart for his own use, throws the rest on

the field somewhat at random, cov. ring it more or less with the plough,
so that a certain amount is eaten by the birds. '

As soon as the ear is formed, the horse, the farmer, and his oxen,

etc., use the crop for food, and this continues until the theshing which

lasts two months, and is carried out by beasts of burden that tread out

the ears, or drag over it a plank weighted down with stones. During

harvesting, which is done with a sickle, the reapers are obliged to leave

the ears that fall to the gleaners, who are often as numerous as the reapers,
and return home in the evening with lo to 15 kg. of grain. Before di-

viding the crop between the landowner and himself, the agriculturist
tries to steal as much of it as possible, and the landowner is obliged to

resign himself to this. In spite of these losses, and of the Government

tax, which amounts to ^Z^, and often to more, the grain that falls to the

lot of the landowner is 5 times, and sometimes ten, or fifteen times, the

amount of the seed-corn sown. The crops would be much larger if mo-
dern and improved agricultural implements were obtainable, and if

scientific cultural methods were adopted under the direction and vigi-

lant eye of an expert engineer. Careless and dishonest manual labour

could be replaced by motor-cultivation the success of which is assured by
the proximity of rich petroleum wells. Enormous tracts of land now

lying incultivated, could then be turned to account, and would thus be

[836]



DEVEI.OPMENT OF AGRlCUIvTURE — RURAI, HYGIENE 935

nefit, not only the owner and the population, but also the capitalist, who
could find no better manner of rapidly increasing his wealth.

Eve/ything grows and suceeds well on this soil, including crops such

IS, wheat barley, maize, rye, rice, lentils, chickpeas, sesame, tobacco,

:otton, etc. All the fruits and vegetables of both hot and temperate
climates — pears, apples, figs, apricots, peaches, mulberries, olives, etc.

—
yield good crops in Mesopotamia. The pomegranates of Ourfa

ire without rivals, the che'rries and plums of Mardin are exquisite, the

nelons and water-melons (the latter weigh sometimes as much as 50 kg.)

ire perfumed and their flavour and delicacy are unusual. Cucumbers,

irtichokes, asparagus, beans, haricots, cabbages, cauliflowers,
"
corne

yrecque," tomatoes, eggfruits, capsicums, carrots, turnips, beetrots, onions,

ind lettuces are abundant. Potatoes do well and may later become
m important crop.

The vine, however, is of chief importance owing to its innumerable

/arieties
;
nmch of the fruit is exported in the form of raisins. Well-

mltivated vineyards with favourable exposures cover the temperate
)lains stretching between Ourfa and Diarbekr, and the mountains of Mar-

lin, Djebel-el-Tour and Sindjar. There are thousands of hectares of

incleared land ve^y suitable for vine-growing, and only requiring a little

I

are in order to turn it into vineyards. Nothing is wanting for the

stablishment of a large wine industry, the products of which would find

. sale on the markets of Aleppo. Mosul, Bagdad, Bassorah, and India.

The olive also grows in Mesopotamia, and might give rise to an im-

lortant industry. The methods employed in the country are still very
rimitive

;
it would be worth while to set up modern mills and apparatus

3r expressing all the oil from the cakes
;
in this way a far larger yield

if oil would be obtained than from the very rudimentary presses which
re always used (i).

!7
- Phosphorus Requirement for the Maintenanceof Man.— Sherman, c. with the rural
Cooperation of Rose, A. R., Koch, M., Mathews, E. and Osterberg, E- in The Journal hygiene
of Biolo;icd Chemistry, Vol. XI<I, No. 2, pp. 173-179. Baltimore, M. D., Feb. 1920,

For convenience of comparison, the data of the six experiments
lade by the author and his collaborators, and of all available previous-
'. published experiments which seem to be quantitatively comparable,
ave been calculated to the uniform basis of phosphorus output per day
IX 70 kilos of body weight

Out of the 95 experiments taken as a whole, 34 were made with
en and 61 with women. The quantity of phosphorus required per
ly ranges from a minimum of 0.52 to a maximum of 1.2 gm., with an

'•erage of 0.88 gm. per 70 kg. of body weight. The experiments upon men
rerage 0.87 gm. and those upon women 0.89 gm. per 70 kg. per day. The
ithor considers that the variations in the phosphorous output may
! due to the function of the phosphates in the maintenance of neut-

(i) See also R., 1919, No. 552. [Ed.)

[826-821]
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rality in the body, and to the possible differences in quantitative efficiency

in nutrition of the various phosphorus compounds.
The author considers that while several factors determining the

phosphorus output remain for further quantitative investigation, we
are probably justified in concluding that the phosphorus requirement is

now known with about the same degree of accuracy as the protein requi-

rement, and that about V5 to ^/^o as much phosphorus as of protein is re-

quired in the maintenance metabolism of man.
If the quantity actually required for maintenance, is compared

with the quantity of food supplies of 224 families or other groups of peo-

ple selected as typical of the population of different parts of the United

States, only 8 showed less than 0.88 gm. of phosphorus per man per day,
and in all but two of these cases the phosphorus would have reached

this figure if the food had been sufficient in amount to adequately cover

the energy requirement per day. These two cases which are typical
of the Southern United States according to the author, confirm the

results obtained by McCoi,IvUM and others indicating that the diets which

resulted in pellagra in the Southern States lacked phosphorus content.

With this exception, the author considers that the danger that

freely chosen American diet will be deficient in either protein or phos-

phorus does not appear serious so far as the maintenance requirements
are concerned. What quantities of phosphorus in the food will besi

meet the requirements of growth, pregnancy and lactation, remains yet

to be determined.

828 -
Digestibility of Certain Vegetable Fats. — iiolmes, a. d. and deuei., h. j. in the

Journal of Biological Chemistry. Vol. XI^I, No. 2, pp. 227-235, bigliogr. of 5 works. Bal-,

timore, M. D., Feb. 1920.

Results of experiments on the average digestibility of diet are showr
in the appended Table.

The digestibility of the protein and carbohydrate of the entire ra-

tion was essentially the same as that in other experiments of a similai

Average, Digestibility of Diet and Fstimaied

Digestibilitv oi Fats Studied.

King of Fat

Digestibility of Entire Ration
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nature, indicating that the fats exercised no unusual effect on the uti-

lisation of these constituents.

These fats and oils, with the possible exception of cupuassii fat,

produced no abnormal physiological effects and may be regarded as

satisfactory for food purposes. Cohune, hempseed, palm kernel and

poppy seed oils are very nourishing, to the human body.

szg - The Destruction of Anopheles Larvae by Means of Powdered Trioxymethylene.
— RouBAUD, E., in Comptcs rendus de VAcademic des Sciences, Vol. ClyXX, p. 1521,

and Vol. ClyXXI, No. i, pp. 51-52. Paris, 1920.

Trioxymethylene when powdered is very useful in destroying Ano-

pliles Jarvae. It is the formaldehyde fumes given off by the particles

of the powder that react on the insects, as, if the fumes are dissolved in

water after an exposure of a few seconds the powder becomes inactive.

Therefore, it is only possible to count upon the efficacy of the remedy
at the very moment of its application.

If the powder is in an inactive condition, or is ingested in too small

a quantity, it does not kill the larvae, but on the contrary, renders, them
immune to trioxymethylene. This rapid immunisation does not, how-

ever, last longer than a week, if the insects are once more under normal

conditions. The powder must not be appUed too frequently, and an in-

terval of at least a week should be allowed to elapse between each apph
cation.

Even small doses, in the end, destroy the larvae almost infallibly,

for their power of resistance being weakened, they fall a prey to their

natural enemies, carnivorous insects, etc.

The effects of trioxymethylene powder upon Anopheles larvae are

as follows : (i) Neurotoxic action soon causing total paralysis ; (2) the

preservation of the dead tissues, which are able to resist the attacks of

putrefactive bacteria for some weeks.

830 - « Ecole Superieure
"

of the Rural Engineering in Paris. — patrix, i,. (Assistant AGRicDLTtjRAL

Director, of the "
Ecole "), in Journal d'AgricuUure pratique, Year I,XXXIV, institution

No. 25, pp. 476-477. Paris, June 17, 1920.

The "
Ecole superieure de Genie rural

"
was founded at Paris by

the Decree of August 5, 1919, and opened on October i last. Its objects
are : (i) To obtain recruits for the Corps of Rural Engineers which is

under the Direction Generale des Eaux et Forets, and was created by the

decrees of April 5, 1903, and December 26, 1918 ; (2) to provide technical

instruction for French, or foreign unattached students desirous of ob-

l taining the diploma of Rural Civil Engineer.
The engineering students of the State Service are drawn from the

,
. students leaving the Paris National Agricultural Institute according to

\ their place on the lists, and subject to certain conditions regarding the

marks gained in various subjects. The unattached students are admit-

ted to a competitive examination based upon the subjects taught in the

agricultural and mathematical courses in the^above-mentioned Agricul-
tural Institute.

[8S8-830]
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EXPERIMENTAL
AND

ANALYTICAL

WORK

The instruction given in this Ecole superieure greatly exceeds thel

limits of what is commonly understood as rural engineering, which merely!
deals with agricultural machines and buildings. I

In fact, it includes all the technical knowledge required of the engi-j

neer in matters relating to agriculture, and the centres of rural popu-
lation.

Among the duties entrusted to the corps of Rural Engineers the

author mentions : The agricultural utilisation of water ; the irriga-

tion, drainage, and reclaiming of land ; the re-adjustment and exchange
of small scattered holdings ; the improvement of uncultivated land,

marshes, peat-moors, salt-marshes, etc.; making country roads, bridges,

foot-bridges, acqueducts, etc. ; farm roads ; various agricultural buildings ;{

the construction of cheap houses for agricultural labourers and small

farmers ;
rural industries (carpentry, etc.) ;

the installation of co-operative
factories ; agricultural cable-ways, agricultural bascule bridges ; supply-

ing water to villages ;
the utilisation of waterfalls for the requirements

of farms
;

rural hydro-electric mstallations and rural networks for the;

distribution of electricity. ;

The engineering course lasts two years. The instruction consists!

in class-teaching, lectures, and practical work carried out at the Station;

of Agricultural Hydraulics and of Rural Engineering, and is completed!

by excursions, visits to industrial establishments and residence. Thei

courses and the lectures deal with the following subjects :

I. — Course. — Theoretical Analyses and Mechanics, Applied Mechanics, Hydraulics,

Electrotechnics. Topography, Building and Construction, Canals, Roads, Bridges, Rurali

Jurisprudence and Administration.

II. Lectures. — Drawing plans; Officer work and Book-Keeping, Practical Work,'

Testing Materials. The Value of Property ;
its Valuation. Re-adjustment of holdings. Stud5'!

of water storage and making inountain reservoirs, Rural Buildings. Motorcultivation,:

Agricultural Industries. General Comparative Agriculture.

The practical work consists in testing materials and machines, elec-

trical engineering, making drawings and plans, etc.

Electricity, which is of ever-increasing importance in the economic!

field, is called upon to render the greatest services to agriculture and
tot]

transform the conditions under which the rural population live. There-

fore, in order that the Rural Engineers may be authorities in the matter

of electric plant, it has been decided that, during their second year, the

students shall attend courses at the College of Electrical Engineering^

[Ecole superieure d'Electricite) and take the diploma of Electrical Engineer

831 - The Relation of Size, Shape and Number of Replications of Plots to Probable

Error in Field Experimentation.
— day, J. W. (Oklahoma Agricultural and Mecha-

nical College, Stillwater, Okla.) in Journal of the American Society of Agronomy,

Vol. 12, No. 3, pp. 100-105. I^ancaster., Pa., March, 1920.

Results of experiments obtained at Missouri Agricultural Experi-

ment Station on a plot of approximatel} 14 ^-cre in extent situated on

silt loam and apparently very uniform throughout. In the autumn

of 1916, wheat was sown in 100 row
, 8 inches apart, and 155 ft. in length.

i

[830-831]

I



EXHIBITIONS AGRICULTURAI, METEOROLOGY 939

The following June, the wheat was harvested in 5-ft. row segments, and
the y eld of grain and of straw was recorded for each unit. There were,

therefore, 3 100 units available for study. A calculation was first

made to determnie the direction in which the greatest variation in yield

existed, both in and between the various rows ; followed by a s*tudy of

the relation of size of plot to variation in yield.

From the results obtained, it is evident that by increasing the size

of the plot to at least ^jo^ acre and probably much beyond, variation is

reduced. The shape of the plot has also an important effect on variation

that up to the present has been overlooked or misunderstood. More
accurate results are obtained from long and narrow plots and the longer
the plot the more accurate the result. Square plots or approximately
square are to be preferred to long narrow plots that have their greatest
dimensions in the direction of least variation.

The results from single plots are usually not sufFxiently accurate

to determine small differences between varieties or between fertiliser or

cultural treatments. The use of a unit of comparison composed of sys-

tematically distributed parts, gives results much less variable than those

obtained from an equal area in a single plot.
An increase in the number of replications of a plot of given size

increases the accuracy of the results. When the number of replications
remains constant, bvit the size of the plot replicated is increased, varia-

tion is reduced. The most effective replicated group from the point
of view of shape, is one that is long and narrow, and has its greatest
dimension in the direction of greatest variations.

832 - Horticultural Exibition and Garden Compstitions.
— Mulfokd, r. e (Office of

Horticultural and romological Investigations), in U. S. Department of Agriculture, De-

partment Circular No. 62, pp. 1-38, ligs. 12 Waslrngton, Oct. iyi<)-

The author who is associated with the Bureau of Plant Industry,
United States Department of Agriculture discusses horticultural exhibits

from the following point of view : Organisation ; competitors ;
clas-

sification ; various kinds of shows
; arrangement of exhibits and methods

of judging (score card method) ; prizes ; rules (example are quoted).
The author concludes by a brief survey of garden competitions, and

gives also an outline of the schedule system advised.

EXHIBITIONS

CROPS AND Cm,TlVATION

833 - Temperature and Humidity Associated with the Sirocco in Palestine. —
Georgh, W., in Monthly Weather Review, Vol. XlyVIII, No. i, pp. ^o. Washington,
D. C, Jan. 1920.

The sirocco winds of south-west Palestine originate in the desert

of Arabia and are most frequent during the spring and autumn, espe-

cially during April, May, September and October. The period during
which this very hot wind blows is from one to three days, and sometimes
even longer and completely neutralises the effects of the sea breezes.

The unpleasantness of the sirocco is due to the extremely low rela-

tive humidity, and to the subsequent rise at the conclusion of the wind.

[831-833]
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The following data on temperatures and htimidity cover a period

lasting from May 9 to 20, 19 16.
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In the Central Great Plains :

1 868-1877. 16.3 in.

1878-1887. 20.4 »

1888-1897 17.6 »

1898-1907 20.2 1)

1909-1917. 18.2 »

The data with reference the southern and western States are ana-

logous. There are well defined sequences of dry and wet years, but
there has been no progressive increase or decrease.

Thanks to the spread of dry farming and to the cultivation of varie-

ties particularly resistant to drought, the acreage of certain grain crops
in the Great Plains States is on the increase, as shown in the appending
table, with reference to barley, maize, oats and wheat in the States of

Kansas, Nebraska, Dakota, and Montana, during the years 1867, 1882,

1892 and 1917.
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relation exists between tlie growi:h and thickness of the annual rings

of their wood, and periods of tinusual solar activity (sun-spots) and other

meteorological factors.

The first researches bore upon Piniis ponderosa growing in Ari-

zona, where the dry climate would allow us to presuppose the existence

of some connection between wood development and rainfall. The data

collected during 43 years fully justified this expectation, and revealed

a very high and positive correlation between the two values, the driest

season being characterised by the reduced development of annual rings.

In making these researches, the total rainfall from one autumn
to another was taken into account, so as to group together all the values

corresponding to the vegetative period of the tree (winter rainfall +
summer rainfall.)

The correlation would be still higher, if the accumulated moisture

were reckoned (in the algebraic sum of the annual deviations) from the

normal rainfall, beginning from the commencement of the growth period

up to the year (inclusive) for which the correlation is to be determined.

The thickness curve of the annual rings is practically the same in

regions very distant from one another, as for instance Prescott and Flag-
staff in Arizona. The author suggests the possibility of distinguishing

meteorological zones from these differences.

The results first having proved clearly positive, the experiments were

extended to other trees and other countries: Finns douglasii, Sequoia,
Abies canadensis (in North America) and various species oi Pinus and

Abies (in Europe.)
From the comparative examination of very numerous growth curves,

it was possible to determine periods of different leijgth, of which the

greater number seemed in direct connection with sun-spots :

lyeugth Multiples of ii

of periods (average duration of a
in period

years of sun-spots)

5-6 .. V2
10-13 I

21-24 2

32-35 3

100-105 9

The last and longest period is especially show by sections of Sequoia
trunks from the Sierra Nevada. These trees were 3000 years old (maxi-
mum 3077). The triple period (32-35 years, 3 times the period of the sun-

spots), recurred with great exactitude (with a displacement of 3 years
in 400), in a trunk from north of the Arctic circle in No: way, and in

another from Arizona.

A double period of sun-spots was observed, not only in S^^'i^oia from

the Sierra Nevada, but also in sections from the centre of Norway. Sin-

gle periods were met with most frequently and were seen in sections of

Pinus ponderosa (500 years old)froni Arizona, in those of Sequoia and were

[835]
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very clearly marked in material {Pinus Abies) from the Baltic regions

(Prussia and Sweden). Finally, periods of 5-6 years were also distinguish-
able in trunks of Pinus ponderosa from Arizona, as well as periods of

only two years.

The following table may give some idea of the connection existing
between the growth t f annual rings and the prevalence of sun-spots.

Growt of wood
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According to statistical formulae the correlations between the yield
in grain and the biological and meteorological conditions, some noteworthy
results have already been obtained,

(i) Basing his observations on the "
critical period

"
theory, the

author quotes the following as the true explanation of these phenomena :

If, in the earlier stages of the growth of the wheat the weather is

cool or rainy, earing is delayed and the subsequent yield is heavy ; but

if, on the contrary, the weather is warm and dry, earing is hastened and
the subsequent yield is light.

(2) With regard to the rainfall the pluviometric values are grouped
in 3 periods of 30 days beginning 30 days preceding sowing. With the

exception of the fourth period, which corresponds to the final stages m
growth, namely the ripening stage period, when dry weather is essential,

the effect of rainfall is invariably positive, with a maximum coefficient

for the period which is correlated with the earing stage.

(3) With regard to the daily range of temperature, it appears
that in all the monthly periods succeeding sowing, the coefficient was

negative between this and the yield, with a maximum coefficient, in the

third period of 5 ^ times the probable error.

(4) With regard to the mean daily minimum temperature:

(i) The effect of this factor in the first and fourth periods after sowing is

negligible; (2) the coefficient is negative, in the second and third periods,

during which the temperature is lowered (compare with preceding values) .

It can then be concluded that moisture and temperature are very

important factors after sowing, but that in the first 60 days there is in

Manitoba sufficient moisture and low enough range of temperature to

prevent evaporation to a harmful extent. T,

With reference to temperature and rainfall, the coefficient became,
on the contrary, constant and higher in the third 30 days after the sow-

ing period. This is the critical period in Manitoba. If the cool and moist

conditions continue, the yield will prove heavy ;
if on the other hand it

is warm and dry, the harvest will be light.

Taking the average date of sowing as April 25, the average time

of the critical period may be fixed as the last week in June, and the first

three weeks in July.

837 - Climates of the British Empire Suitable for the Cultivation of Cotton. — brooks,
C. E. P., in The Meteorological Magazin, Vol. I<V, No. 651, pp. 37-39. I^ondon, April

1920.

Cotton is a sub-tropical plant which probably originated in the

Eastern Mediterranean, but has become so throughly naturalised in

the Southern States of America (" Cotton belt ") that they must be con-

sidered as having the most suitable cHmate for the commercial culti-

vation of this plant.
The cotton belt includes the States of Tennessee, Alabama, South

Carolina, Ivouisiana, Texas and Oklahoma,
The essential features of a cotton growing climate are :

i) The mean annual temperature not below 60° F.

836-831]
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2) The mean temperature of the warmest month exceeding 80° F,

or the mean of the three warmest months exceeding 77° F.

3) The interval without frost at least 200 days or more.

4) The annualrainfall not exceeding 60 in. and not less than 23 in.

5) Plenty of bright sunshine.

A dull and humid atmosphere is very unfavourable to growth of

the cotton plant.
In the Cotton belt of the United States the rainfall lies between

23 and 60 in
;
the mean annual temperature nowhere falls below 60° F,

and the warmest month always just exceeds 80° F.

In the British Empire these conditions are met with in parts of In-

dia and in the West Indies, which are already important cotton producing
centres.

Other colonies included in the same category are also here dealt with

Uganda. — Represented by Entebbe lies at an elevation of more
than 3 000 ft. which effects obviously the equatorial temperature ; the

temperature is rather below the specified temperature for the warmest

month, but the uniformity both in temperature and rainfall throughout
the year should enable cotton crops to be grown with some success.

Nyasai^and. — Represented by Zoniba at a height of 3 000 ft.

The annal rainfall is 55 in. with a well-marked dry season. The summer

temperature is nearly 75° F and cotton growing has already been tried

with some success. On the lower ground near Lake Tanganyika and
the Shire River it should do very well, and only lack of transport is against
successful commercial cotton production.

Gambia. — Cotton should do well as an irrigated crop in the dry
season, Bathhurst has a very suitable climate for the development of

this plant, except for the length of the dry season, and the excessive rain

in August.
Soudan. — Represented by Wan, has a very favourable climate

for cotton
;
in the drier parts, irrigation would, however, be necessary.

Nigeria. — The coastal regions of Nigeria (Lagos) appear to be too

moist and rainy ; but, further inland, on the contrary (Zungern), condi-

tions appear to be excellent.

Gold Coast. — The rainfall is very variable, but less than that of

the Nigerian coast, and cotton should do well.

Rhodesia. — Similar climate to that of Zomba, and cotton should
do well in the low lying parts of the colony.

British east Africa. — Consists of a low coastal region (Zan-

zibar) and the Kenia plateau (Nairobi). The plateau is too high with

too low a temperature and in the coastal belt the rainfall is generally
too heavy for cotton cultivation on a large scale.

Union of Souh Africa. — Hardly warm enough, sparse and ir-

regular rainfall. Cultivation is only possible on the east coast, and in

Natal.

Australia. — The Northern Territoiy is too wet, and the coast

of Queensland seems more suitable. Further south, in New South Wales

[831]
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and Victoria, cotton has been tried but with scarcely any success com-

mercially.
In Western Australia, Egyptian cotton should be a success in the

wetter districts but without irrigation the interior is too arid.

New Guinea. — Probably a future source of supply. On the south-

ern coast, the climate is very suitable, where a native cotton of good
quality already exists.

The colonies such as Sierra lycone, Borneo, Fiji, Seychelles, British

Honduras, Ceylon, Straits Settlements and British Guiana are in ge-
neral too damp for the production of special quality cotton, whilst in

Cyprus and Malta the rainfall is too sparse and irregular.

838 - Effects of Drought in the Spring of 1919 on the Tea Districts in India. - The

Tropical Agriculturist, Vol. I<III, No. 5, pp. 305-308. Peradeniya, Ceylon, Nov. 191 9.

In the first week of April 1919, towards the close of the drought
from which the tea districts suffered, the following observations were
made at the Experiment Station :

i) Unpruned tea showed very distinct signs of suffering and lost

leaves in great quantity.

2) Pruned tea, on the other hand, was growing normally although
the leaves produced were very small.

3) The water content of the soil at g in., deep was about 12 %
water, while the subsoil at 3 ft. contained about 15 %. It cannot there-

fore be said that water was seriously deficient, but what factors influen-

ced the obviously bad condition of the plantations left impruned, and the

small size of the leaves of the pruned plants ?

During the period under consideration and especially during the

first week of April, the atmosphere was both hot and dry ;
conditions

very favourable to transpiration. The unpruned tea possessed a leaf

area with a rate of transpiration so rapid in relation to the water supply
in the soil that the balance was upset, and the plants suffered by drop-

ping leaves because unable to maintain the existing leaf area. On the

other hand, with pruned bushes, the leaf area during the drought having
been somewhat reduced, the transpiration was limited. In either case,

the plants were subject to the same effect, namely the reduction of leaf

area.

Certain suggestions are made with regard to effective conservation

of moisture in the soil, to assist capilliary rise, and to encourage the growth
of deep rooted plants.

SOIL PHYSICS,
CHEMISTRY

AND
MICROBIOLOGY

839 - Effect of Variation in Moisture Content on the Water Extracts of Soils. —
Martin, J. C. and Christie, A. W. (Division of Agricultural Chemistry, California

Agricultural Experiment Station, in Journal of Agricitltural Research, Vol. XVlII,
No. 3, pp. 139-143. Washington, D. C, Nov. i, 1919.

A knowledge of the effect produced on the water-soluble matter

by variations in the moisture content of the soil is an important feature

in connection with investigations of the water extracts of soils.

[838-839]
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Two typical soils in the air-dry condition were studied : (i) silty

clay loam ;
and (2) sandy loam. No. i was brought to a moisture con-

tent of 10 to 25 % and No. 2, 5 to 20 %.
The moisture contents approaching the air-dry condition show a

decided tendency to depress the nitrates and potassium in both soils, and

the sulphates in the silty clay loam only. These depressions are reflect-

ed in the total dissolved material.

The excess water in the sandy loam soil causes a disappearance of

nitrates and also decidedly decreases the potassium, calcium and magne-
sium, these losses also being refl cted in the total solids extracted.

Considerable variations in moisture content of soils, provided the

saturation point is not reached, do not appreciably modify the results

obtained by the water extraction method, and consequently it may be

concluded that the study of these extracts need not necessarily be li-

mited to a narrow range moisture content.

840
- Effect of Calcium Sulphate on the Solubility of Soils.— He cool, m. m. {Professor
of Soils) and Millar, C. U. (Associate Professor of Soils, Michigan Agricultural Expe-
riment Station) in Journal of A ^ricidtural Research, Vol. XIX, No. 2, pp. 47-54,
tables 8, Washington, D. C, April 15, 1920.

Additional information on the rate of formation of soluble salts in

soils as affected by different factors is yet required, including one phase
of the subject of special interest, namely, the immediate and residuary
effects of fertilising materials.

Because of the experiences of the early agriculturists and the increas-

ing interest in the fertilising value of calcium sulphate, and the wide-

spread use of superphosphate which contains appreciable amounts of

phate, the authors considered it advisable to investigate the effect

^'^of the calcium sulphate both alone, and in conjiinction with calcium

phosphate, on the formation of soluble salts in soils, as well as the effect

pn calcium dioxide production. The freezing point method was used
determine the former, and the titration method the latter. Six types

if soil were studied : silt loam, sand, sandy loam, very fine sand, heavy
lilt loam, and silt loam.

The treatment with saturated solution of calcium sulphate caused

ja
considerable increase in the rate of formation of soluble salts ; the

[same results were obtained a second time, and it is obvious that this

xeatment results in such changes in the composition of the soil mass,
hat a soil of different properties is formed. It seems therefore possi-
le to alter the composition of the soil solution

;
whether the effect will

favourable or unfavourable with regard to plant growth will depend
:pon the nature of the soil, and of substances added. Here is a phase
if the subject which has not received sui^ftcient attention in connection
th field experiments.

Whilst the calcium sulphate increased the solubility of the various

oils under investigation, the calcium phosphate decreased the rate of

jormation, and when used in conjunction with the former, it counter-

cted tho effect of the latter to some extent.

[83»-84»]
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The determination of the calcium dioxide, taken as a measurement
of the biological activities does not always coincide with the total quan-
tity of soluble substances formed

; the increase in the rate of formation
of these substances brought about by the calcium sulphate treatment,

j

should therefore be attributed mainly to other causes.
i

MANURES 841
- Carbonates of Calcium and Magnesium in Relation to the Chemical Composi-

;

AND tion, Bacterial Contents and Productivity of Two Very Acid Soils. — Conner, s. d.

MANURING (Associate Chemist in Soils and Crops), and Noyes, H. T.
{ Research Associate in Hor-

ticultural Chemistry and Bacteriology, Purdue University Agricultural Experiment

Station) in Journal of Agrictiltural Research, Vol. XVIII, No. 3, pp. 1 19-125, pi. 2,

bibliogr. of 8 works. W^ashington, D. C, Nov. i, 1919.

Agricultural limestones so frequently contain large quantities of

magnesium, that the question of the relative values of calcium and mag-
nesium carbonates as neutralisers of soil acidity is of great practical

importance. Many instances where magnesium has had detrimental ef-

fects have been reported.
In order to throw light on this question, the authors conducted pot

tests on very acid soils of distinctly different types : silty clay ;
and

sandy peat, using natural carbonates, calcite, dolomite and magnesite,
in varying amounts (4000 lb. to 12 000 lb. per million lb. soil), wheat,
red clover, and turnip beets were grown in succession. After 10 monthsP

cropping under optimum moisture conditions, the soils were analysedj'-
for salts, nitrates, carbon, dioxide, acidity, nitrification, and both aerobic]

* and anaerobic bacteria.

Although both soils originally contained twice as much magnesium!
oxide as calcium oxide, the calcite, dolomite, and magnesite produced!

good crop increases on both soils, with one exception, namely the 6-tonj

application of magnesite on the black sandy peat, which killed the crops.fc
The best crop increase were obtained with carbonate applications which

produced ratios of calcium oxide to magnesium oxide varying from

2 : I to I : 5.3 on the clay soil, and from 3.4 : i to i : 4 on the sandy
soil. In the case which caused crop failure the ratio was i : 7.9 Wheat,
red clover, and beets responded differently toward calcium and mag-
nesium carbonates. With the medium applications, beets, were benefited

more by magnesium carbonate, while wheat and clover gave a higher
increase in yield with calcium than with magnesium carbonate.

Magnesite in every case, increased the concentrations of soluble

salts in the soils more than calcite. Carbon dioxide determinations

showed that the carbonates were not entirely decomposed at the end

of one year, although the decomposition of the magnesite seems to have

proceeded faster than that of the calcite. The magnesite produced
more favourable conditions for nitrification than calcite. Magnesite
thus encouraged the more rapid multiplication of both aerobic and anaer-^
obic bacteria on the clay soil, more than the calcite, but on the sand>j
soil the reverse was evident.

The injurious action of the high magnesite application on the
sand>j

soil is difficult to determine, as there appears to be insufficient dataj

[840-841]
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to hand to ascertain if it is due to an unfavourable calcium magnesium
ratio, or to a high concentration of soluble magnesium salts ; neverthe-

less, in view of the fact that the sandy peat still gave an acid reaction af-

ter the heaviest magnesite appUcation, it is evident that the crop injury-
was not due to alkalinity. Moreover, the crop results do not point to any
particular ratio between calcium and magnesium which could be called

optimum for either crop or soil.

842
- "Wool Waste" as a Fertiliser. — Schribaux in Comptes rendus dc VAcademic

d'u'^ricaUure de France, vol. VI, No. :;o, pp. 509-510. Paris, May 26, 1920.

The author communicates a statement by Dr. A. De Rotschii,d,

dealing with the disadvantages entailed by the use of wool waste as a
fertiliser. This substance is very cheap, it is true, but through its appli-
cation, the soil may be contaminated with the seeds of two weeds, Spot-
ted lyucerne [Medicago maciilata) and Toothed I^ucerne (M. denticulata)
which are present in considerable numbers in the refuse.

M. Schribaux, Director of the Seed Testing Station, on being con-
sulted by Dr. De Rotschti^u, stated that a sample of wool refuse treated
with sulphuric acid, proved to contain 3.8 % of the seeds of these two
varieties of lucerne. He also said, that 60% of such seeds germinated,
and that there were present, in addition, 20 % of hard seeds, viz., seeds
which are inert owing to the impermeability of their integument, and
which may germinate after an indeterminate time.

Conclusion : every metric ton of fertiliser contains therefore 38
kg. of seeds of which 38 X 60 : 100 = 22.8 kg. will germinate immedia-
tely These would cover the ground to the same extent as a crop of lucerne

intentionally sown. Further, there will also remain in the soil hard
seeds which may produce new plants of Medicago maculaia for several

years.

843 - The Fertilising Value of Sewage Sludge.
— brenchley, w. e. and Richards, e.

H. (Rothamsted Experiment vStation), in Journal 0/ the Society of Chemical Industry,
Vol. 39, No. 13, pp. 177-182. figs. 3. London, July 15, 1920.

The sewage sludges produced by the usual methods of tank treat-

ment have never been highly valued as manure. Recently, two new
methods of sewage have been introduced, viz. slate beds and activated

sludge. Both these processes have been proved by the authors, to yield

sludges which possess a definite manurial value.
An analysis of 3 samples from precipitation- tanks gave the follow-

ing results :

Activated

/o

Moisture 7.26

Organic matter 76.72

Inorganic » (grit) 16.02

Nitrogen. — Calculated on sludges
dried at ioo"C 7.09

Phosphoric acid 3.82

Potash 1. 1 2

[841-843]
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Pot experiments were carried out with poor soil'first with barley,
second with mustard, and comparisons were made between the results

with sodium nitrate and the control. The results relative to the dry
matter were as follows.

% increase over control

I Barley II Mastard

Sodium nitrate 51.12 473-4

Activated sludge 64.77 105.3

Ditto (6 equivalents) 91.74 939-7

Slate bed sludge (I/2 equivalent) . . . 21.75 16. i

Ditto (i equivalent) 31.80 79.0

It is evident that the activated sludge has a very real manurial va-

lue by reason of its relatively high content of available nitrogen as shown

by the nitrification experiments compared with dried blood, the manures

being added at the rate of 60 parts of nitrogen to i 000 000 of soil.

Nitrates : Parts per million of dry soil

After After After
At start 32 days 106 days 200 days

Soil only 7.3 10.7 17.5 16.8

Soil + slate bed sludge 7.3 18.0 33.1 33.2

Soil + activated sludge 7.3 32.3 56.0 60.9

Soil + dried blood 7.3 34,0 77.6 75.2

While in the second crop it is clear that dressings of slate bed and
activated sludges had a certain residual value, it was not so marked as

with sodium nitrate. According to the second table, however, the heavy
dressing of activated sludge more than doubled the residual manurial

value obtained with sodium nitrate.

The practical difficulty of drying the sludge containing 98 % of

water as it comes from the settling tanks, has yet to be overcome, but
activated sludge promises to become a valuable manure for the farmer

and market gardener.
With regard to the slate sludge, this also has a definite manurial

value. The process of sewage purification is hardly yet out of the

experimental stage, and there are comparatively few sewage works of

any size where slate beds are in use.

844
- New Typ3S of Basic Slag for Sale in the British Isles.— The Rothamsted Experi-
ment station in The Journal of iJie Board 0/ Agriculture, Vol. XXVI, No. 8, pp. 829-830.

lyondon, 1919.

There are distinct t^'pes of basic slag on sale in the British Isles

which must on no account be confused.

1. Bessemer slag, containing phosphoric acid equivalent to

40 % or more of tricalcic phosphate, largely soluble in 2 % citric acid :

u^^ually 80 % of the total is guaranteed soluble.

2. Basic
"
open hearth ," containing less phosphoric acid, equi-

valent to 15 to 31 % of tricalcic phosphate, largely soluble (80%) in a

2 % citric acid, the first pourings being richer than the last.
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3. Idem, made by the use of lime and fluorspar, containing as much

phosphate as the poor grades of the preceding class, but only slightly
soluble (20 % or less) in 2 % citric acid.

The first of these 3 types, the Bessemer slag is the fertiliser which
for many years was well known to farmers as one of the most effective

fertilisers for pasture land. The second and third types have come into

prominence in recent years, especially during the war, as a result of changes
in the method of making steel. At first sight these two new types do
not appear very promising agriculturally, but field experiments have
shown that they possess distinct value. Experiments conducted in 4
counties by 4 different experimentors demonstrated that the second

type has proved substantially equal in fertiliser value to the old Bessemer

slags, when compared on equal phosphate content. The 3rd type proved
more effective than was at first assumed from their low solubility in citric

acid (2 %). When the growing season has been sufficiently long, these slags
have proved approximately as useful as the others, in spite of their low

solubiHty.
With reference to the question as to whether the poor slags are

worth as high a price as the rich, although it cannot be denied that the

value of slag lies in other constituents apart from phosphates, it is safest

however in accordance with present knowledge to adopt the plan of judg-

ging the new slags on their phosphatic content, that is to say, according
to the unit system, and the degree of fineness. Having allowed for this,

there is probably no justification for paying more for the 40% slag than
for the others.

845 - The Retrogradation of Superphosphates. — aita, a. in Giom.iie m chimica indu-

striale ei AppHcata, Year 11, No. 5, pp. 227-233, Figs. 2. Milan, May, 1920.

The author gives an account of a series of experiments made at

different dates and on several occasions upon certain superphosphates
derived from different types of phosphorite. Samples in perfect condi-

tion and containing ferrous sulphate or ferric sulphate in different pro-

portions, were kept for a long time at the temperature of the surrounding
air, enclosed in bottles with ground-in stoppers. As soon as the mixtures
were made, the following substances were estimated : Total phosphoric
acid (solution in dilute aqua regia), phosphoric acid soluble in water and
ammonium citrate, and that soluble in water according to the official

method
; free phosphoric acid extracted by means of anhydrous ether ;

compounds of iron and aluminum as oxides (total and water soluble).
The progress of the process of retrogadation in the compounds was follow-

ed by means of analyses carried out over a whole year at fixed intervals.

The following were determined : phosphoric acid soluble in water, in am-
monium citrate, and in water alone, according to the official method ;

free phosphoric acid, determined by extraction with anhydrous ether

(the solvent being afterwards evaporated off), followed by precipitation
with magnesia mixture ; iron and aluminium compounds (estimated as

oxides) soluble in water. From the difference between the amounts thus
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obtained and those found in the mixture directly they were made, the

amount of the retrograded phosphoric acid was determined in the citric

solution, and the aqueous solution, respectively (relative percentages),
as well as the absolute retrogradation percentages, namely, those relating

to the amounts found in each product from the time the mixture was
made. The latter figures show the progress of the process more plainty.

From the results obtained, it would appear that the retrogradation
of the superphospliates must not be attributed to physical causes, but

wholly to chemical causes, and that it is the expression of the state of

equilibrium which, in the course of time, is established between certain

constituents of the product compounds of iron and aluminium, free, phos-

phoric acid, and monocalcic phosphate — as regards the amount of them

present, and the relations existing between them. This way of looking
at the matter thoroughly explains what has actually been observed as

regards both the normal, and anomalous behaviour of the different super-

phosphates.
In fact, no retrogradation is observed in superphosphates from

phosphorites from North Africa, even after having been stored for many
months. In these phosphates, the content of oxides of iron and alumi-

nium never exceeds 2 % and sometimes is below i% For this reason,

the superphospates made from them wiU contain from about 0.50 to i %
of the said oxides, as against from i to 2 % of free phosphoric acid if they
are prepared scientifically, that is to say, the proportion between the

free phosphoric acid and the oxides is as 2 is to i — the lowest propor-
tion permitting of the establishment of a definitive state of equilibrium.
On the other hand, retrogradation is sometimes, but not always, found in .

superphospates made from the phosphorites of America and the Pacific

Islands, which have an oxide content of from 2.5 to 3 %, and even more.

It is evident that these superphosphates will, or will not be liable to re-

trogradation according as to whether, or not, the above-mentioned pro-

portion between free phosphoric acid and the oxides exists.

In the technique of the manufacture of superphosphates, it is there-

fore of paramount importance to known the exact amount of iron

and aluminium compounds in the phosphates to be transformed, in

Older to treat them in such a manner as to obtain a product with the

right proportion between the free phosphoric acid and the oxides, and

thus prevent retrogradation. This requires every precaution, and care

must be taken not to go beyond certain limits, otherwise the product
is lumpy, damp, and doughy ;

these physico-mechanical characters are

due to the proportions of water and of free acid taken as a whole.

846
-
Physiological Pre-determination : The Effect of Conditions during GerminatioD,

and in the Early Seedling Stage Upon Subsequent Growth and Final Yield. —
KiDD F., and West. C. in The Journal of Applied Biology, Vol. VI, Xo.i, pp. 1-26,

fig?' 3, pl- i> Bibliography of 44 works. Cambridge, September 15:9.

Evidence as a whole seems to show that the factors which influence

the plant during its e^rhest stages of development, have a more or less

pronounced effect upon the whole of its subsequent life history.
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The authors undertook to study the predeterminating influence,

and the present paper is a continuation of, preceding work (i) in connec-

tion with the effect of the conditions during germination and in the early

seedHng stage upon subsequent growth and final yield

Seed treatments were classified as follows:

I. Physical treatments. — Experimental work was carried out with

seeds submitted to high and low temperatures, electrical discharge,

and X. rays.

The chief point of importance notified was the fact that the effect

of exposure to low temperatures was a very clear and distinct phenomenon.
This confirms Gas^ner's investigations which had already shown that

it was during the fir.stfew hours of germination that the "
pre-determina-

tion phenomenon" can be most easily and quickly brought about by
exposure to cold

II. Cheimcal treatments. (2) Experiments were made with seed soak-

ed in various acid solutions ;
and other chemical agents such as copper

sulphate, other salts; and hydrogen peroxide. Very httle experimental
work is on record with regard to the subsequent growth and yield of the

plants produced from the treated seeds, but all available evidence supports
the conclusion that where germination and early seedling growth are

stimulated by chemical treatments, the subsequent growth and final

yield are favourably influenced in proportion.
Normal plant-growth therefore falls into line with a « compound

interest
"
law of development. Data obtained from growth experiments

from plants or seeds deprived of part of their original food reserve, show
that broadly speaking, the growth and yield of the resulting plants are

proportional to their initial
"
food capital.

"

847
- Experiment mads with " Clumine" upon Wheat, Barley and Oats in the Ex-

periment Field of Grotta Rossa (Rome).— Cusuhano, E., in Ultalia agricola. Year

57, No. 6, pp. 178-180. Piacenza, June 15, 1920.

Prof. lyO Monaco, Director of the Institute of Physiological Chemis-

try of the Royal University of Rome, observed while studying certain

asphyxiating gases, that they possessed the property of accelerating
the germination of seed. He found, on growing various plants in nutri-

tive solutions, that in the presence of these gases they germinated better,

grew more vigorously^ and gave a larger yield. He also obtained excellent

results with lyCguminosae and Gramineae cultivated in the open.
To this new fertiliser Prof. I^o Monaco has given the name of

"
Clumine ", and the author has made comparative experiments for the

purpose of testing, the effects of
"
clumine

"
and other fertilisers. In the

above-mentioned article he gives the cultural data, the analyses of the

soils before and after the experiments, the crops obtained from ma-
nured and unmanured soils, as well as soil analyses and data referring

(i) See R. June 1917, No. 533 ; August 1917, No 717; R. Sept. 1917 No. 804.

(2) On the influence of water treatment on cereal seeds, etc. See R., Dec. igiB.No. 1341 ;

R. Febr. 1919, No. 177; R. Oct. -Dec. 1919, No. 1113. [Ed.)
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to the crops obtained in different parts of Italy in the course of other

experiments with the same fertiHser.

In the experiments carried out by the author at Grotta Rossa (Rome)
"clumine" induced more rapid germination, and earher ripening, (the
manured plots being 3 days ahead of the unmanured), and al arger yield of

grain (the increase bring 850, 765 and 280 kg. per h ctare in the cases of

oats, barley and wheat respectively). Of the three applications of the

fertiliser (50,100, and 150 kg. per hectare), the intermediate amount had
the greatest effect.

"
Clumine

"
does not exaust the soil, except in so far

as it leads to a larger crop. Experiments made in other parts of Italy
confirm these results.

The author has the intention of continuing his investigations, but

from what he has so far been able to see, he is of opinion that the action of
"
CJumine

"
's complex In fact, it acts upon the seed by hastening its

germination ; it enables cultivated plants to get the better of weeds;
it has an effect upon the organic and mineral substances present in the

soil, rendering than more easily assimilated by the plants ;
and it is

probable that it has a partial sterilising action upon the soil.

848
- The Time Required for Chlorophyll to Develop its Maximum Colour Intensity

in the Presence of Light.
— Coupin, H., in Comptes rendus de VAcademic de Sciences,

Vol. C1,XX, No. 12, pp. 733-754- Paris, March 22, 1920.

As the author has stated in a recent paper (i), seedlings grown with

insufficient, or intermittent light are of a pale green colour, whereas

those exposed for a sufficient length of time to the light are more or less

dark green according to the species and the organs taken into account.

In view of the latter fact, the question arises as to the minimum time

necessary for the maximum depth of colour to be attained, but data on

this subject are very scanty. With the object of .solving this problem, the
;

author exposed to the light some young etiolated seedlings (grown in

spring water), and noted the time when their green colour ceased to become
more intense (the changes in tint were observed by means of a scale of

colours or, in a more practical manner, by comparing the seedlings \

with others that had already been growing for some days in t he light) . In

this way, the author obtained the appended figures giying the minimum
;

time (in days) necessary for the chlorophyll plastids to become saturated :*

with chlorophyll.

Leaves : Winter vetch i, sugar maize i, wheat (var hyhride dcs allies 2, nasturtium 2,

lentil 2, bean 2, haricot bean 3, American bean 3, Michaux pea 4.

Cotyledons : lyucerne i, tomato i, radish i, scorzia i, spinach i, chicory 2, buckwheat 2,

carrot 2, pumpkin 2, marvel of Peru 3, dittander [Lepidium latifolium ly.) 3, sunflower 4,

^haricot bean 4 (?), red castor plant 4 (?), American bean 4, white lupin 5.

Hypocuiyl axes : Radish 3, sunflower 4, dittander 4, scorzia 4, pmnpkin 4, white lupin 6,
j

carrot 6, haricot bean 6, buckwheat 7, lucerne 8, marvel of Peru 10, tomato 14, chicory 15,

spinach, red castor plant, and American bean did not become green.

Stalks : Nasturtium 4, bean 5, winter vetch 6, Michaux pea 7.

(i) See R., April 1920, No. 400. (Ed.)
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The above figures were obtained in Paris, during J anuary and Feb-

ruary (diffused light and northern exposure) ; during these months, the

daylight is weak, and only lasts ten hours.

The figures only apply to plants grown under these conditions, but

they give an idea of the extent of the question, and the manner in which

different plants behave. No general conclusion can be drawn from the

experiments, but the following remarks, which might a priori have been

expected, have been elucidated, and are worth recording :

(i) The green colour of cotyledons and leaves does not take very

long (1-5 days) to reach its maximum intensity.

(2) Hypocotyl axes and stalks take a rather long time (3-15 days)
to assume their maximum colour.

(3) The green colour of the different organs of the same plant
does not reach its maximum intensity in the some time

(4) In some cases, this maximum colouration is not reached (under
the existing conditions durin? the experiment) before ten hours' ex-

posure to light.

849
- Carbohydrate Metabolism in Green Sweet Maize During Storage at Different

Temperatures.
— Applkman, C. O. and Arthur, J. M. in The Journul 0/ Ai^ricultitral

Research, Vol. XVII, No. 4, pp. 137-152, figs. 2, tables 5. Washington, D. C, July 15,

1919.

Report of work carried on at the Maryland Agricultural Experiment
Station with a view to studying the character and kinetics of the processes
involved in the rapid depletion of sugar m green sweet maize after it is

separated from the stalk and more particularly with the relative rates

of these processes at different storage temperatures, accurately controlled.

The authors devised a method by which the rate of sugar loss from
the green sweet maize could be determined for consecutive 24 hour periods
of storage, by comparing analyses of grain from the same ear. The Sto-

well Evergreen variety was used for these investigations; this was picked
in the typical milk stage (water content approximately 80 %) , that is to

say, the best edible stage.
The depletion of sugar in green sweet maize after it is separated from

the stalk does not proceed at a uniform rate, but becomes slower and

slower, until finally it ceases, when the initial total sugar has decreased

about 62 % and the sucrose about 70 %. Calculated on the basis of

original moisture, the maize contained when the depletion of sugar ceas-

ed, approximately 1.5 "4 total sugar as inverted sugar, 0.7 % sucrose,

and 0.8 % free reducing substances. The reversibility of the chief

processes involved in the sugar depletion, resulting in an equilibrium
between the rate of sugar loss, and the rate of sugar formation, would
account for the cessation of actual sugar loss.

The raising of the temperature hastens the attainment of the equi-
librium positions, which seem to be about the same for all temperatures.
At 30° C, 50% or most of the total sugar loss occurs during the first 24
hotirs of storage. During the same period 25 % is depleted at •20^ C,

and at 10° C, (a refrigerator temperature,) only about 15 % is depleted.
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The rate of the sugar loss, until it reaches 50 % of the initial total sugar
and 60 % of the sucrose, is doubled for e^ery increase of 10° C up to 30° C.

Respiration in green maize is comparatively high when the maize
is first picked, but falls off rapidly with prolonged storage. This, however,

only accounts for a small part off the actual decrease in the percentage
of sugar in the maize during the consecutive 24 hour periods of storage,
even at 30^ C. One ton of husked green sweet maize during the first

24 hours of storage at 30" C would lose approximately 3.2 lb. of sugar
on account of respiration. Respiration may become indirectly a more

important factor in accelerating the depletion of sugar by raising the

temperature on the inside of the large stacks of green maize.

Most of the decrease in the percentage of sugar in green sweet maize
is attributed by the authors to condensation of pol5'saccharides, chiefl,y

starch.

850 - Researches on the Ripening of Cereals. — i.uers, ir. (Mitteiiung aus der deutschen

Forschungsanstalt fiir I,ebensmittechemie iu Miinchen), in Biorhemische zeitschrift, Vol.

CIV, Parts. I, 2, 3, pp. 30-81, figs. i. Berlin, 1920.

Our knowledge of the processes taking place during the ripening
of cereals is very limited. The experiments hitherto effected have either

been made for the purpose of studying the vegetative development or

the complete maturity of the plants, or else were carried oi:t by incom-

plete and defective methods. The sole exceptions were the researches

of SCHiERiNG and of Schul'/e, who studied the nitrogenous substances

present during the ripening period.
The author has attempted to follow, by means of analyses, the va-

riations in acidity and amido-nitrogen content observable from the first

yellowing of the ears, till their complete maturity as well as during sto-'

rage. He chose these two methods of determination, as similar analy-
tical methods had been used with success in other fields of investigation.

In determining the amido-nitrogen, the author followed, with some

slight modifications, Sorensen's formol method. When estimating
the acidity he adopted Sorensen's colorimetric method, titrating the acid

during the same experiment with two different indicators (neutral red

and phenolphtalein) . The author thsu determined the amido-nitrogen
and acid content of different samples of barley, wheat, oats and rye, from
the last stage of the yellowing of the ears, until complete maturity, and
also after two months' storage. He found that the acidity and the substances

that could be titrated with formol greatly decrease during the period bet-

ween the last stage of the yellowing of the grain and its complete maturity
and diminish less after the grain is stored. This diminvition was more
marked in samples furthest from a condition of equilibrium, that is to

say, from germination-maturity. The reason of the decrease in both

these classes of substances is to be sought in the fact that the acids com-
bine organically, whilst the amido compounds condense to higher com-

plexes. It may also be deduced from these results that during the ripening
and sto'ing of grain, many changes take place in the enzymatic con-

ditions.
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Other experiments have shown that desiccation promotes the matu-
ration of cereals, not on account of the loss of water, but owing to the sti-

umlatine effect heat, which is connected with the kinesis of intraseminal

reactions.

The above mentioned experiments were made on samples of crops
from a normal year, 1918 ;

further investigations will be necessary for years
that are meteorologically abnormal. From what has already been ob-

served, it is possible to make some deductions, however, even as regards
abnormal years, such as, for instance, 1904 and 191 1, when the green

barleys, by their incomplete ripening caused much trouble in Germany
in the manufacture of malt and beer. The data already obtained would
seem to show that the premature drying of the grain arrests the processes
of transformation, and the building up of more complex molecules. The
immature condition of the grain is shown by the presence of considerable

numbers of simpler molecular structures belonging to pre-exi-ting subs-

, tances. These abnormal conditions also influence other factors
; thus

1
1
there is no doubt that the bread-making quaHties of a flour depend, to

a great extent, upon the ripeness of the wheat.
PLANT

1 1
851

- Wheat Varieties from the Rieti " Stazione di Granicoltura
" The " Varrone Va- breeding

riety
" —

Strampelli, N., in Italia A-ricoki, Year 57, No. 5. pp. 146. pi. i. Piacenza,

May 15, !g2o.

This is the type known as No. 92,000 202 4413 ; it belongs to the

numerous types obtained by the cross Rieti X Wilhelmina Tarwe.

Ear : is white, its average -density is 23. The number of fertile

spikelets varies from a minimum of 21 to a maximum of 25 (average

23 per ear).

Spikelets : from 3 to 4 fertile flowers, and the number of caryopses
varies from 52 (minimum) to 85 (maximum). The average per ear is 65.

Ghwies : oval, inflated, slightly truncated; very short triangular
beak bearing at its base 2 short, hght reddish-yellow ribs similar to the

median rib.

Paleae : oval, surmounted by short, scarcely perceptible awns

(1-2 mm )
on the lower portion of the ear, but becoming larger (3 to 15

mm.) on the upper part. They are more marked on one side of the ear

[than on the other ; the most marked ones grow in the direction of the

is of the paleae.
, Seed : oval, slightly convex and asymmetrical, with broad, very open

[ventral suture; lobes triangular in section. They have a characteristic

ong furrow on the back. Average length 7 mm.
,
width 3-7 mm., dorso-

jventral maximum 3 06 mm. Colour yellowish-white. Fracture starchy.

veight of 1000 seeds 53.43 gm.
The cttlms are from 1.40 to 1.50 m. in height, but they do not lodge.

Tillering good.
The "

Varrone
"

variety ripens rather late — at the same time as
'

Carlotta Strampelli ", but in good years, it is capable of producing
still larger crop than the latter. In 1918, the yield of

"
Varrone

"

heat was as much as 46.2 quintals per hectare.
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852 - Improvement of Native Wheat Varieties by Means of Selection, in Bulgaria.
—

IVANOV Iv., in ZcmledicUc, Y>.ar XXIV, Pt5 4-3, pp. 66-72, Sofia, April, 1920.

The improvement of cultivated plants by means of selection and hy-
bridisation has contributed greatly to increase the yield, especially in

the case of cereals.

The Table given below shovs^s the average data for the period 1907-

1912 in Svalof (Southern Sweden), concerning wheat only.
The new varieties give a yield, at the rate of 20 to 40 % higher

than the native varieties.

From a series of comparative cultural experiments with new and

old varieties of wheat, rye, barley and oats, conducted under the control

of the German Agricultural Society, data have been obtained which prove
the part played by selection in the increase of crop yield. Table II shows

the average yield in kg. per hectare for the various crops.

No. 0801

Sol

Extra Squarehead II ,

Grenadier II

Native Swedish . .

Yield of grain

kg. per hectare

Relative % of

prodnctivity

with deference'

to native Swedish

140
133
129
121

100

New varieties

Old »

Variation in yield .

Wheat Rye Barley Oats

3 130

2550
2 280
I 910

580 370

2 670
2 260

2 770

2550

410 280

The surplus yield obtained, thanks to the adoption of new varieties

and types, is thus raised by a minimum of 280 kg. for oats and 580 kg,

for wheat. ^

With regard to Bulgaria, little has been done up to the present. The
introduction of selected exotic types has not so far given good results

with the exception of the
" Noe "

wheat variety, which was inferior

to the na ive varieties during the two somewhat trying seasons of 1917
and 1918. The German wheats of the Squarehead type and, usually,

the types coming from the north or from maritime regions do not readily

adapt themselves to the special climatic or other conditions prevalent
in Bulgaria owing to the length of the vegetative period. The late types
which at the end of June and the beginning of July are still at the milk

s+ ige, suffer from scorching and produce a low yield of inferior qualityJ

£85*]
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This points to the conclusion that only new varieties can safely be intro-

duced, which originated in countries with a climate similar to that of

Bu garia, if good results are to be expected. Therefore, local selection

and breeding is obviously most suitable, especially in Bulgaria, where
the local varieties are far from being pure and possess the charac-

teristics of a mixed population consisting of a collection of different indi-

\ idual characteristics. In such cases simple, pure line selection, by means
of isolation and propagation of the best varieties, will lead to excellent

results. Work of this kind was begun at Rusa, at the Agricultural Ex-

periment Station, in 191 1, special attention being paid to the local wheat
and the Rasgrad wheat.

The results so far obtained are very satisfactory, as may be seen

from the following Table :

I<ocal selected wheat var. No. 13
» » » No. II

» » » No. S3 (white ears)
» » » » No. 16.

Surplus yield obtained from the

original non-selected variety

kg. per hectare

The surplus yield is thus 200 to 680 kg. per hectare (20 to 48 %).
The cultural tests conducted at the Station in 1919 on a sufficiently

large area and under the most uniform cultural agro-geological and to-

pographical conditions, etc., possible, confirm the superiority of the se-

lected types. In the Table, the data take also into account the resistance

:o rust and lodging, following an empirical scale of value 1-4 (i
= very

resistant ; 2 = good ; 3 = fair ; 4 = poor) ,

1. No. 84 (with white ear selected)

2. No. 83 ( d.o )

J. No. 16 (with red ear selected)

. No. 14 V d.° )

5. No. I ( d.°
)

5. No. 7 ( d." )

?. Red de Rasgrad (non selected)
J. I<ocal var. (non selected)
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last on the list was the native non-selected variety, which gave only;

2470. The Table given below brings out the comparison even more

clearly.

No. 84
No. 83
No. 16

No. 14

No. I

'

No. 7

Average

Surplus.

Kg. of grain per hectare

Rassrad I,ocal var.

Relative productivity

Rasgrad = 100 I,ocal var. = 100

I 010

770
770
550
450
390

640

I 070
930
850
700
600

540

800

138
129

127
121

117
"5

124

147
138

134
128
126
122

132

The superiority of the new varieties obtained by selection is therefore

obvious, as much by the yield as by other characteristics such as weight
and size, resistance to rust and lodging.

For the various varieties considered individually the following may
be taken as the most outstanding characteristics :

No. 84 : white ear awned
; derived from an ear gathered at Kinse-

leri, in the Dobrie district.

No. 83 : white ear.

No. 16 : red ear, awned
; originated at Azienez, near Rasgrad.

No. 14 : coloured ear, awned.
No. I : coloured ear, awned.
No. 7 : coloured ear awned ; characterised by res'stance to lodging.
The results obtained encourage future prospects and the possibility

of extending and intensifying the work of selection.

The Bulgarian Agricultural Society, in the same way as the Society
of German Farmers, should be able to collaborate for the purpose
of distributing good qualitj^ seed, by establishing more experimental plots
in the various districts, with a view to the discovery of the newly
introduced varieties that are the best adapted to the local conditions o^'t
soils and climate. )'

853
- Selection of Rice Varieties at the Rice-growing Station at Cantho, Cochin-Chin'\. -

Robin, J., in the BuUcttin iT.'Hcole dc Vlnstitnt. Scienhfique dc Saigon, Year II, No. 6;

pp. 185-189. Saigcn, June 1920.

The method of selection so far adopted at the
"
Station Rizicole de

Cantho
"
(connected with the Genetics Laboratory of the Scientific Insti

tute of Indo China) , resembles very largely that employed by Vilmorin
to obtain select lines rather than the Buitenzorg methods.

A choice was first made of the lOO best plants of the variety that was

to be selected. These were classified according to the number of ears

and then the grains were weighed seperately for each plant.
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The 10 at the head of the list, viz., those weighing the heaviest and

having the largest number of ears, were sown separately ; the plants

pricked out one by one at 6 . 8 X 6 . 8 produced the second generation.

Each line was classified according to the number of ears and the 15

or 20 best of each line were weighed.
To avoid the multiplication of an indefinite number of lines which

o'ould necessitate unending labour and greatly increase the possibilities

3f error, owing to the impossibility of following them up closely, the

Investigations were limited to 10 per variety or lot.

The 10 plants chosen were selected indiscriminately from the 10

ines under consideration; the inferior quality lines were thus eliminated

.gradually, whilst the superior quality lines were more and more brought
o the fore.

In spite of this elimination, there remained (in 1920) 16 varieties

ach consisting of 10 lots of 15 plants; i. e., 150 X lox 16 = 24 000 plants,

hose ears must be counted, sorted, and shelled, whilst 3200 plants

[nust be weighed in order to obtain the 160 parent plants for the year

oUowing.
The results thus obtained have been very encouraging
Sei^ection op the phung-tien variety at the rice-growing

TATiON AT Cantho. — This rice, originating from Bentre, was received

•t Cantho in 1916 with the following information :

Variety Phung-Ti^n

Weight per hoctoliLre "• 57.14 kg.

Weight per looo grain? 0.275 kg.

Percentage oi rtd grain 3 %
Shape of grain medium length

Colour pale yellow

Growth period i57 days

After receipt of the seeds, these were sorted by hand, and blemished

|r undersized seed eliminated.

The first crop gave 80 1. of seed weighing 48.4 kg. viz., 60.5; kg. per
lectolitre.

^_ The seed was sown and the seedlings once more pricked out. One

jf
these plots (No. XII) gave particularly successful results, and 150

ne plants were chosen therefrom and classified according to the

lumber of ears ; the 10 best were sown separately to be transplanted

Jiter for plant breeding purposes.
\ The 10 selected plants possessed the following characteristics :

ars

leight of grain (in

Igm.)

n I

32

136

29

130

29

127

28

"3

29 25

no no

26 26

108 105

25

95

25

QO

(i) The numbers indicate the number of each generation. (Ed.)

[853]
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The better lots, 147 and 865, each gave 2 female parents ;
lots 791

and 922 were the only ones which gave nothing and passed on into the

lines.

The ears chosen for 1920- 192 1 are :
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It is essential that exceedingly favourable conditions prevail if a

yield of 400 kg. per hectare be expected at the Rice-Growing Station

at Cantho (i).

The theoretical yields tend to demonstrate the actual improvements.
Tillage.

—
Tillage depends on the improvement of the variety and

also to a considerable extent on conditions more or less favourable to

growth.

Number of ears

per plant
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With these 4 types the following 5 crosses were made :

Type I
,?

X Type II c? ; Type I $ x Type III (^ ; Type I ? X

Type IV (5 ; Type II ? X Type III ^ ; Type III 9 X Type IV (5 .

The following characters were taken into account : colour of flowers

and stipules, ground colour and pattern of seed-coat, colour of hilum.

These characters seem to depend upon 6 factors indicated by the

letters R, Q, 0, P, M, and S.

R. — This factor, both in the homozygotic RR and in the hetero-

rozygotic Rr, determines the light-red colour of the flowers, the more

or less light-brown colour of the seed-coat, and the brown colour of the

hilum.

Plants of the constitution rr possess white flowers, white seedcoat,

and in absence of S, also a white hilum.

Q. — This factor when alone, has no perceptible influence, but

when combined with R, it gives rise, both in the homozygotic and hete-

rozygotic conditions, to dark-red flowers, a well marked grey-green seed

coat somatimss with purple dottings, whereas the colour of the

hilum remains unchanged ; rr gg seeds are, as a rule, indistinguish able

from rr QQ seeds.

0. — This is an inhibiting factor that, in the homozygous and hete-

rozygous conditions alike, suppresses the brownish-red or dark-red of the

seed-coat ;
in 00 seeds the cuticle is if this colour, but only when R, is

also present ;
in the absence of Q, the hilum of 00 seeds is blood-red.

p. — Both under homozygotic and heterozygotic conditions, this

factor produces very distinct dark purple dottings. Very often this co-

louration extends to a large part of the cuticle, which sometimes may be

entirely purple.
In 00 seeds, the presence of P causes the purple part to assume a

black hue, and become very clearly marked off. In 00 seeds in which

the purple colour is diffused, the' colour appears uniformly black.

M. — Both in a homozygotic and in a heterozygotic condition, this

factor causes dark-brown mottling of the seed-coat. When P and M
are present at the same time, they produce brown patches and lines,

purple eyes and dottings situated close together, and sometimes super-

posed.
In 00 seeds with M, the mottling is very indistinct.

S. — Determines the black colour of the hilum.

By analysing the offspring of these crosses, the following genetic
constitution is obtained for the 4 above mentioned types.

Type 1 — rrOOOOppmmss
» 2 — ^"R gg 00 pp mm ss

I) 3 — 'R'R.QQooppmmSS
» 4—.RRGGOOPPMMSS.

S55 - On Groundnut Selection in French West Africa. —See No. 870 of this Review.

[854-855]
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856 - The FossibiiitycftheTiansmissicncf Certain Characters cf Papaver sowni-
ferum — Kajakus B:rgee, in Aikiv ;dr Bcicmk, Vol. XV, No. 18, pp. i-f7, Parts

I-III. Stockholm, 1919.

The author given the results of a series of investigations under-

taken with a view to determining the genetic constitution of Papaver
somniferum, especially as regards the following characters : Double' and

single flowers ; petals entire or emarginate ; colour of flowers
; green

striping of petals.

DouBi^E AND SINGLE FLOWERS. — As a rule, the single form is do-

minant in respect to the double. In only one case out of 27 cresses

was the opposite observed in the F2, of simple X double flowers, which

numbered 104 individuals, including 72 double, and 32 simple according
to the Mendehan ratio, 3 : i

The author suggests the following scheme :

P : E E single X e e very full

Fj : E e from single to fairly full

Fg : 3 single-nearly full : i very full.

Emarginate petals. — Two factors influence the dividing of the

petals : S. determined it, while G inhibited it. The possible formulae

of homozygous individuals with petals with entire borders would be :

GQ SS GG ss or gg ss. where the formula of the individuals with emargi-
nate petals would be gg SS.

In the heterozygotic condition G tends to over-rule S, hence the

forms are entire, or slightly indented. The scheme is as follow :

P : G G s s entire X g g S S indented

Fj : G g S s entire to cut.

1 GG SS entire

2 G G S s »

1 G G s .<; »

2 G g S S cut-entire

F ' 4 G g S s entire-cut

2 G g s s entire

1 g g S S indented

2 g g S s indented-cut

I g g s s entire

. Colour of the flowers. — All the shades and variations of colour

which occur so frequently in the flowers are due to two fundamental

colours, red and purple, which are determined by two genetic factors

termed by the author, R and V respectively. As regards the distribution

of the colour, two regions are to be distinguished, the border and the cen-

tral spot. The relative development of thise two regions, even when the

colour is the same, may give rise to different colour effects.

Each of these factors R and V is always regularly dissociated in.

Fg according to the scheme :
— 3 purple : i not purple and 3 red : i not

red. The colour produced by these determinant factors is, however^

far from being uniform, and varies 'from light-red to scarlet, and from

pale violet to deep purple in the same hybrid generation, and under the

[856]
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5ame conditions of soil and exposure. This may be explained by the

presence of two intensifying factors that alone would have no effect, but

?vhich, added to the fundamental factors R and V have the power of in-

;ensifying the colours. The deepest colours are always dominant as

regards the palest ones.

Green striping of petals. — In 1912, in a group of poppies of

;he
"
Bride "variety with single, white, emarginate petals, there appear-

:d one individual with petals striped with green. By self- fertilisation,

)ffspring were obtained consisting entirely of individuals with petals

itriped with green. By crossing, striped and white hybrids were obtained

in the ratio of 3 : i in the F2.

Supposing the existence of a factor U that inhibits green stripes and

ndicating its absence by u we have the following scheme :

P : U U un-striped X uu (emarginate) striped

Fj : U M without stripes, or witli very faint stripes

Fg • 3 un-striped, or slightly striped : i (stiongly) striped.

The author has been able to discover the existence of special factors

or the following characters : White stripes ; polycarpy and concrescence

tf sepals. The data obtained are, however, not sufficient for it to be pos-
ible to determine exactly in what manner these characters are trans-

oitted.

57
- Colour-Changes in Flowers Connected with Sex in Some Dianthus Hybrids.

—
Blaringhem, L-, in Compies rendus des Seances de la Societe de Biologic, Vol. lyXXXIIIr

No. 20, pp. 892-893. Paris, June, 1920.

From Dianthus barbatus T,., there have been obtained, by means
if crossing and selection, numerous ornamental varieties with flowers

arying in colour from blackish-brown (var. nigrans) to white {vslt. Candida),

S well as others with mottled, spotted, striped, and parti-coloured blos-

oms. In some individuals, their hybrid origin is betrayed by mosaic

isassociation phenomena. '^

The author carefully studies the characters of a plant that, in 1919
nd 1920, produced floral shoots bearing both red and white flowers.

*htis on one branch, there were 10 white flowers in violent contrast to

bright red ones, and it was only by very attentive examination that

be gradations of colours could be distinguished : 5 yellowishf-white, 4.

?hite inclining to pink, 6 bright-red, and 9 flame-coloured. In spite of

he contrast between the colours and contrary to what occurs in cases

f mosaic inheritance, all the flowers, as they grew old, passed from one

olour to the other.

The colour changes are a function of the sexual evolution of each

ower. Dianthus barbatus, is hermaphrodite and dichogamous, with

ronounced protandry. In the climate of Paris, there is about a week
etween the male phase with open anthers, and the female phase, when
ae style emerges. These two phases are manifested by the colour of the

owers. The petals, in the floral bud, are greenish-white ; 24 hotii s later,

ley open without change of colour, and after having attained ^/s of

[856-851]
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their ultimate dimension, the filament of the first stamen elongates,
and the anther opens ; next day, two stamens are open, and in 5 to 8 days,

according to the temperature, all the anthers are completely mature.

At this time, the styles are not yet capable of functioning.
When this phase is concluded, the colour of the petals changes sud-

denly, and in 2 or 3 days, they become bright red ; the anthers withei

and fall, whereas after 24 hours have elapsed, the styles rise 5 mm. above

the level of the corolla. The red colour lasts till the fall of the petals

Variations in colour connected with the age of the flowers have alsc

been observed in the case of Pulmonaria vulgaris, Myosotis versicolor

Weigelia rosea, Ribes sanguineum, etc.

858 - Pollen and Pistil Dsvelopmsnt in Relation to Starility in Pure Forms and Hy-
brids of the Plum. — Dorsey J. M. in CenHia, Vol. IV, No. 5, pp. 417-487 pi. IV.

Prindj
etoii, New Jersey, Sept. igi]^.

Apart from outside influences, there are others having a direct bear

ing upon the germ plasm and therefore on reproduction, and hence upoi
fruit formation

The author reports the results of a study of the sterility in the plun
in relation to the development of pollen and pistil.

Poivi^EN DEVE1.0PMENT. — Pollen development was studied in va

rieties representing : Prunus americana, P. nigra, P. triflora, P. domestica

P. pennsylvanica, P. hortulana Mineri, and P. Besseyi.

With the exception of certain P. domestica varieties, self-steriUty

in the plum is the normal development and to ensure fructification, cros;

pollination is necessary.

Biological research demonstrates that abortion occurs in most case;

between the time of liberation of the microspore from the tetrad anc

maturity, in other words during the gametophyte generation, thf

fact that anther development is normal even when pollen abortion i:

complete or very evident, tends to eliminate conditions in the anther a:

a constant factor in abortion. In extreme hybrid forms, there is evid

ence of pollen disintegration as early as the dyad stage. The frequen

breaking down of pollen into yellowish gummy globules should be consi

dered as a supplementary enzymatic process entirely distinct from tru(

abortion, since it does not always occur, and sometimes affects matun

grains which have every appearance of being normal. The metamorphii

process of petalody does not affect the stamen dehiscence and a new typi

of aborted pollen is not introduced. Aborted pollen varies in quantit;

up to a considerable amount and appears to be greatest with extreme

hybrids.
In the following Table, the individuals of the crosses betweei

P. triflora and P. americana mollis are classified according to the percentage
of aborted pollen found. The two varieties of P. triflora, Abundance anc

Eurbank were used as the pistillate parent.

Consequently in every case, the percentage is very high.
The following data concern the various crosses both between distinc

species and also interspecific crosses.

[SSJ-SSS]
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very rapidl}^ whilst the pistil is still short, not more than 5 mm. long In

other flowers the pistils measure a normal length, but both ovules are ab-

orted. The pollen, on the other hand is usually normal.

(2) Two to four weeks after bloom, all the pistils drop off, and for

certain reasons, polUnation has not taken place. It is interesting in

this case to note the appearance of the ovules
;

for about two weeks
the nuclear condition remans normal followed by disintegration in the

antipodal nuclei and then in the endosperm nuclei. The embryo sac

elongates only shghtly, whilst on the contrary, the canal extends as a

rule as far as the chalazal. The ovary, before dropping, reaches a size of

2 to 5 mm. in diameter.

(3) June drop.
— Two weeks later than the second drop. The

small fruits are already formed
; pollination has taken place, but the em-

bryo development has been hindered. Therefore in a perfectly normal

manner, before or immediately after bloom, one of the two ovules is in

each ovary suppressed.
EuMHSTATiON OF Gametes. — Owing to abortion of pollen, pistils,

and ovules, a considerable number of gametes are eliminated. To what
cause can this be attributed ? As a restdt of the most recent study on this

phase of the subject, evidence has been presented that certain factor

combinations in heterozygous hues of descent exist which cannot undergo
normal development. As regards the heterozygous condition of the

genus Prunus, the variability is evident in fruit and other characters

shown by wild seedHngs of Prunus americana, P. Besseyi and P. nigra,

as well as studies of a large number of F^ descendants of controlled inter-

specific crosses.

RE1.ATIONSHIP OF VARIETIES AND SPECIES. — Various crosses demons-

trate the genetic relationship between the setting of fruit and the drop-

ping ofi of pistils or small fruits.

Thus, for Compass X Burbank, out of 175 flowers artificially pollin-

ated, 116 fruits set, whilst for Minnesota No. 9 X Minnesota No. 12,

out of 537 flowers pollinated, none set. Between these two examples,
there is a series of intermediary results. But an aborted setting is not

always accompanied by an abundant yield of ripe fruits. For Compass
X Burbank, from the 116 fruits set, some 114 mature fruits were obtain-

ed, but Compass X Yellow Egg which possessed an equally high settingi

percentage (out of 1327 flowers pollinated, 652 fruits set), only gavej
a very low number of mature fruits (8).

This appears to support the hypothesis that certain factor combi-

nations f'.re only able to develop to a certain limited extent, some fail-

ing in the zygote, some in the embryo, and some not until the time of for-

mation of the ovule. or of the pollen.
Type of steriIvITy in the plum. —

Considering only the pollen

grains of normal appearance which reach the stigma under ordinary

conditions, some do not develop pollen tubes, whilst others are noiraal

in this respect. In a similar way, some produce microspores and others

do not. These differences instead of proceeding from a substratum'

[858]
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which in every case is identical in nature, are apparently due to a simi-

larity in the character of the pollen grains, and may be explained by the

variation genetically. The fact that there is a marked occurrence of

self-sterility in the American varieties does not demonstrate that this

condition or character is dominant. However, there are also cross-fer-

tile and cross-sterile groups as in Nicotiana and .other species. Inhe-

ritance studies of sterility bring to the front the importance of the phy-
siology of pollen tube growth which behaves in a way similar to other

inherited characters investigated. There seems to be no doubt now-

concerning the segregation of a character at the time of reduction division,

which w )uld prod .ice a difference between pollen tub; and stylar tissue,

which results in a type of sterility that is merely a physiological impedi-
ment. The type of self and cross sterility in the plum, is therefore com-

parable with that in other forms, and can be ascribed to slow pollen
tube growth.

859 - A Turbine Sorter for Sjeds. — I. Ringelmann, Selection des bles au trieur,
feeds

Compter rendua de VAcadhnie d'Acncutture, Vol. VI, No. 19, pp. 477-478. Paris, May,
192).

— II. Zacharewicz, Ed., Tb;,t pp. 489-491.

M. RiNGEi^MANN reports the opinion of the Rural Engineering Sec-

tion as regards M. ZacharewtCz's suggestion of using a turbine sorter

for seed-wheat.

The ordinary sorter divides the seeds according to their length and
width, but without any regard to their weight, which is a third very
important character in wheat used for sowing.

The Marot turbine sorter allows of bad, light grains being separa-
ted from good seeds, which are of the same size.

The so-called air-turbine, or turbine fan, can be affixed to all sorters,

and has nothing to do with the small fans or winnowing-machines, that

merely remove the dust, husks, and chafE.

The results obtained by M. Zacharewicz with Manitoba wheat are

given below :

Weight
per hectolitre Proportion

kg.

Before sorting 78.0 100.00

Sorted with ordinary sorter (without turbine) 79.5 101.92

Sorted with turbine-sorter 80.0 102.56

The ordinary sorter gives an increase of weight, per unit of volume,
of I. 92 % with grain that has not yet been passed through the machine ;

the increase in weight due to the action of the turbine is slight (0.64 %).
In some experiments with the Marot honey-comb sorter, M. Zachare-

wicz obtained the following results, after adjusting the apparatus in

such a way as to obtain the best work :

In these experiments, carried out without a turbine, and with an

agricultural type of sorter, the increase in weight per unit of volume of

the seed-wheat due to sorting varied from 1.3 to 5.3 % according to the

original weight of the grain.

[858-859]
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The total sums advanced by the Department of Finance, Canada,
for the purchase of seed supplies, on requisition for the Dominion Seed
Commissioner amounted to $11896540.96, and the total of refunds

to the Receiver-General from the proceeds of sales was $11903437.76,
Net assets, including seed grain in storage were valued at $37888.85.
The salaries and expenses of the experienced Seed Branch officers,

comprising the staff of the Commissioner, were not charged against the
cost of the seed. The order in council which established the Commission,
directed that the seed supplies should be purchased, stored, cleaned,
and sacked where necessary, and sold at the net cost as nearly as might
be determined.

The Commission started work in October, 1916, ending in September,
1919, not taking into account the above mentioned emergencies. The
business included the purchase and sale of seed wheat, oats, barley, rye,

maize, peas and beans, subject to inspection based on the established

grades for seed grain provided under the Seed Control Act. Inspection

(

was administered b^^ the Seed Inspection Division of the Seed Branch:

Every car load purchased or sold was examined by seed inspectors, and

samples were submitted for tests as to purity and germination by the
Dominion Seed laboratories at Ottawa, Winnipeg, or Calgar5^ Deli-

very consisted of 9. bill of lading, licensed weighman's certificate, seed

certificate and sight draft. This system of meeting emergency situations

was adopted on the recommendation of the Seed Commissioner. It is

based on the establishment of official seed grades for grain, and on the

principle that municipal governing bodies, supported by their provincial
I government are in the best position to deal with the extension of credits

to needy farmers.

861 - The Yield of European Rice-Fields as Ccmpared with ihcse of the Rice-
Fields in the Far East. — chevalier, a., in the Bulletin agricole de I'lnsHlut Scuntifique
de Saigon, Year II, No. 6, pp. 180-181. Saigon, Jnne, 1920.

The author's attention has been drawn on several occasions to the

very large crops obtained from certain rice-fields in Europe.
At the Rice-Growing Congress held at Valencia (Spain) in 1914,

yields of from 7000 to 8000 kg. per hectare were reported from some parts
of Spain.

Quite recently. M. P. Papageorgiou, the Director of the Royal
Hellenic Agricultural Station, reported that, in Ancient Grt ece, and also

in Epirus and Macedonia, the average rice crop was from 12 500 to 15 625
kg. per hectare (?). The author struck with these figures (i), which so far

exceed the returns recorded in Indo-China, where, under the most favour-
able conditions, a crop of only 2000 to 2500 kg. per hectare is obtained, ap-
plied to Prof. NovELLi, Director of the Vercelli Rice Growing Station, for

information respecting the Italian rice production, and received the

following reply :

CEREALS
AND PULSE

CROPS

(i) See R., Feb. 1020, No. 108. [Ed.]
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"
(i) Minimum, average and maximum yields of Italian rice

fields.
— As regard this question, it must be remembered that, in Italy,

rice is generally grown in rotation with catch crops, and that in the scheme
of rotation, rice is, as a rule, planted for three consecutive years on the same

ground. The first year, the most exacting varieties are grown, while

the third year the more robust and less productive varieties are planted.

During the first year, the rice-fields produce crops exceeding 70

quintals per hectare
;
older fields, and those where the soil is less fertile,

yield 35 quintals or less ; in rice fields of average fertility, from 45 to 50

quintals may be counted upon.
With the planting-out system, when due regard has been paid to the

environment, prolific rice-fields of the first year, have yielded above 80

quintals per hectare.

(2) The -present condition of mechanical cultivation in Italian rice-

fields.
— On this point M. NovELU gave M. ChevaliER the following

information : Of late years, machines have been largely used in the

cultivation of rice fields, especially petrol and heavy oil tractors ;
in some

rare cases, electric power has been employed for ploughing. For some

years past, mechanical seed drills have been used
;
rice however does best

when transplanted.
Some experiments have also been made with mechanical planters

and reapers, but the use of such appliances is still restricted

On the other hand, mechanical threshers, polishers, and driers are

very generally used by rice cultivators, who possess excellent machines
of these types .

"

862 - Phung-Tien Rics, Variety SsJected at the Cantho Rice Experiment Station,
Cochin-China. vSee No. 853 of thi=i Review.

863 - Yield of Different Varieties of Oats in New South Wales. — pridham, j. t., in

Agricultural Gazette of New South Wales, Vol. XXX, No. 11, pp. 777-7^0. Sydney, Nov. 3,

191a.

Brief report of the results of experiments with different varieties

of oats (either grown for grain, hay or fodder), conducted at various

Experiment Farms in New South Wales, during a 5 year period, 1914-1918
The Algerian appears to be the most productive variety in districts of

asstired rainfall ; the New Zealand variety Ruakura gave the best results

on the coast.

Highest Yield of Chief Varieties of Oats Studied.

Variety
No.

of Trials

No. of times

showing highest yield

Percentage of number
of times showing

highest yield

Algerian .

Ruakura.

Guyra . •

Sunrise .

I<achlan .

71

38
37
60
26

25
14
10

15

3

35-21

36.84

27.02

25.00

11-53
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364 - Suburban Forage Crops im Cochin-China and the Philippines (r).
— vieillard, forage crops

p. (Director of the Genetics I^aboratory of the Scientific Institute of Indo-Cbina) and meadows
Tran-Van-Hu (Assistant at that Ivaboratoiy) , in Bulletin as,ricole de VInstitut Scientifique and pastures

de Sa'iqon, Year II, No. 6, pp. 161 -167. Saignn, June, 1920.

In a report on the work done in 1910 by the Agricultural and Com-
mercial Services of Cochin-China of which he is the Director, M. Morange
wrote (2):

"
Excellent results have been obtained at Phumy from the cultiva-

tion of forage Gramineae, and it appears likely that it would pay to

grow similar crops in the neighbourhood of Saigon during dry seasons,

provided care were taken in the choice of the soil, since the native dry-
season fodders, which are sold at the rate of 7 piastres per 1000 kg., are

of very inferior quality.
"

The authors have considered M. Morange's suggestion, and their ob-

servations are based upon 3 series of facts :

(i) The present condition of the Saigon green forage market.

(2) The results obtained from forage crops grown from 1911 to

1916 at the Phu-My Station, situated just outside Saigon.

(3) The condition of forage cultivation in the Philippines.
I. The Green Forage Market at Saigon.

— The present number of

horses in the towns of Saigon, Cholon, and Giadinh, is about 2000. The
total number of the horses and mules of the towns of Saigon, Cholon, and
the province of Giadinh would appear to be 2739.

It may be reckoned that scarcely one quarter of the horses of these

centres of population are ted on imported hay, or on grass regularly grown
for the purpose. The other three quarters live on grass sold in bundles

and taken daily to the stables by natives, who make this their occupation.
The grass is found to some extent everywhere ; a great deal of it

comes from the banks of the arroyos, or of the Saigon river, as well as from

abandoned, or fallow, rice fields, and even from lawns round the villas,

as they are carefully cut until they become quite burnt up by the drought
The grass is transported on sampans (native boats), and is taken in carts

to the various customers.

The price per bundle varies from $0.20 in the rainy season to $0.30
in the dry season, so that the price per metric ton is from 6 to 10 piastres.

The average daily ration for a horse is 30 to 40 bundles of 250 to

350 gm., that is, about 10 kg. but it would certainly be increased in the

dry season, were it not for the lack of forage. The forage thus collected

and distributed, naturally varies greatly in quality ;
it consists chiefly of

Gramineae ; there are few Leguminosae, but owing to its growing on marshy
land, some Cyperaceae are found mixed with them.

Taking the total number of the horses belonging to Saigon, Cholon,

and Giadinh which are fed on this cut forage, and reckoning the daily

ration of each animal at 10 kg., we find that 15 tons of green fodder are

(i) This study is of a general character, and deals with a question that is of interest

to large nximber of colonies where the climate is hot.

(2) Bulletin economique de I'Indvchine, 1910, p. 637. {Ed.)
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required each day, and that its cost varies, according to the season, from

90 to 150 piastres. A great deal of this fodder could be obtained, par-

ticularly during the dry season, from special crops grown near the town.

Of this the experiments carried out at Phu-My are a proof.
II. The Phu-My Station Forage Crops.

— For 6 years, from 1912
to 1916 inclusively, the green forage crops cut to be fed to the stock

animals and those of the collection in the Botanical Gardens were care-

fully weighed (the results being calculated per hectare) which afforded

some interesting comparisons. The figures referring to Para grass and
Guinea grass could be taken as they stood, for the plots under these Gra-

mineae varied from 10 to 60 ares. The figures obtained for the other

forage plants were of less value, as only small plots of several ares were

sown for each experiment.
The average annual crops for the 6 consecutive years were almost

the same in the case of Para grass and Guinea grass, \nz., from 60 000

to 70 000 kg., per ha. Pastures of Guinea grass appear to deteriorate

more quickly than those of Para grass. In addition to the above-men-

tioned amount of green forage, the pastures formed of these Gramineae

furnished a considerable number of shoots every year (sometimes many
more than 100 000), which were distributed among Associations, or pri-

vate individuals, in order to stock new pastures.
The results given by the other forage plants from 1912 to 1916

are as follows (the figures in brackets beside the annual yields of green
fodder show the number of cuttings) :

Panicum plicatum. . . 12400 (i) in 1912; — 14900 (2) in 1913;

Aleppo sorghum .... 8100 (2) in 1912;
— 41000 (3) in 1913

— 20000 (i) in 1914;

Miscanthus sp 40 600 (i) in 1913 ;
— 27 600 (i)

in 1914 ;

Perennial Senegal rice . 26100 (2) in 1914;
« Fayotier » 142000 (7) in 1913;

— 33400 (4) in 1914
— 9500 (i) in 1915

— 6250 (i) in 1916;
Leucaena glauca .... 115 300 (5) in 1913;

—-76500 (6)
in 1914

— 31500 (4)
in 1915

— 46900 (6) in 1916;

Aeschynomene sp. ... 7500 (i) in 1913; — 42800 (4) in 1914;

Albizzia occidentalis. . . 13 000 (i) in 1913 ;

— 34 300 (2)
in 1914.

The experiments have proved that forage crops can be grown in the

immediate vicinity of Saigon with every chance of success. Agricultu-
rists cultivating them will be certain to find a ready market for the pro-
duce of 50 hectares of rice-field turned to this account, and will obtain good

prices either by the direct, daily sale of the green fodder, or by contract-

ing to supply it, and also hay to the Military Authorities or the PubHc
Services.

III. Suburban forage crops and hay production in the Philippines,— By way of example, in order to show what may be done along these

lines, the authors give a stimmary of an article published on the same

subject in the Philippines, in the Philippine Agricultural Review, K'o. 2,

February, 1918 by Mr. C. M. Conner, Head of the Agronomic Division

of the Department of Agriculture in the Philippines. The native horses
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of these islands are fed on green fodder [zacate) of different kinds :
—

"
barit

"
{Leersia hexandra),

"
luyaluya

"
{Panicum repens), and

"
mani-

manian
"

{Alsicarpus). Tbe forage crops dealt with in this study is Leersia

hexandra, there being an area of 500 hectares of meadow-land near Maniba
under this Gramineae.

These crops are grown on plots treated in the same manner as rice-

fields. The soil is ploughed 2 or 3 times and harrowed, then the water
is let in, and kept standing for several days at a depth of 10 cm., until

the soil is transformed into mud.
"
Barit

"
{Leersia hexandra) is gathered

in a field set apart for the purpose, and carried in bundles to the field to

be planted ; the bundles are opened, and spread out one* next the other,
their bases being buried in the mud. At the end of the operation, the

field looks as if it were covered with straw. The water is again let in

a^d kept at the same height, until the plants have revived, when the field

is left to itself.

The forage can be cut for the first time from 8 to 10 weeks after trans-

planting. The other cuttings are made every 6 or 7 weeks. The grass
is tied up in bundles of about 6 cm. in diameter, which are bound toge-
ther in large bales that can be carried to the town by two men.

The average annual yield is from 50 to 60 tons per hectare. Manila,
however, does not entirely depend upon locally grown forage : as in Sa'i-

gon, boats arrive every day bringing to the city fresh grass cut in the lake

district, or in the neigh bourhood of Santa Cruz.

865 - Fodder Trees and Shrubs for South Africa. — IvEppan, h. d. (Transvaal University

College, Pretoria) in The South African Journal of Indus'rfes, Vol. Ill, No. 4, pp. 334-

343, bibliogr. ot 15 works. Pretoria, April, 1920.

The author deals with the following points : the chief limiting factor
of agronomic production (which in South Africa is represented by the

rafnfall) ; dry land farming ; indigenous fodder crops ; methods of graz-

ing ; exotic species : useful stock fodder crops ; a proposed experimental
station at Kalahari.

In the parts of South Africa having more than 15 in. of rainfall per
annum, the ordinary fodder crops grow quickly and well, and conse-

quently it are more profitable than trees and shrubs. Where, however,
the annual rainfall is decidedly less, it is necessary to have recourse to such

plants. It is true that even there, it is possible to cultivate the two most

drought resistant plants in South' Africa, namely sorghums and millets,
but only with the utmost care

; this necessitates an expensive outlay
and even then normal yields are produced only once or twice in 5 years.

South of latitude 22°, ftdly half of South Africa is arid : Going from
east to west of longitude 240, with the exception of the south-western
corner of the Cape, the rainfall decreases from 15 in., to less than
X in. along the coast of the South-West Protectorate ; in the same direc-

tion it changes from a summer to a winter precipitation. The extremely
high temperatures prevailing in the east together with the high summer
evaporation and torrential character of the rainfall, render growth of
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fodder crops too precarious an undertaking. Towards the Western por-
tion in Kamaqualand West, the rainfall is only about 8 in. per annum.

Since, however, this occurs almost entirely in winter, and is of a misty
character, cereals and vetches can be grown under sparse sowing condi-

tions, sufficient to mature on a small amount of available moisture. Wheat
sown at the rate of 7 to 10 lb. per acre should give a only about 250 lb. per
acre. The cost of production under these extensive methods of culti-

vation is very low ; and the total production is also limited.

The fodder plants of South Africa include numerous trees and shrubs,

which even in the less arid regions furnish food for the livestock during

periods of drought : for example :
— Ganna Bos [Salsola zeyheri) in Kar-

roo ; various species of Mesemhryanthcmum in Kamaqualand ;
Acacia

horrida and Cussonia spicata in the Eastern Province.

The principal fodder plants which have been tried with success in

some of the driest parts of South Africa are as follows :
— Old Man Salt-

bush {Atriplex nummularia) and Creeping Saltbush {A. semihaccata) , in-

troduced from Australia, both very tolerant of soil alkalinity Opuntia

, spp. introduced chiefly from Mexico, Spekboom [Portulacaria afra), an in-

digenous perennial found in the eastern parts of Cape Province — Me-

semhryanthemum floribundum and other indigenous species ;

— Goed
Karroo [Pentzia virgata) found in Karroo

;

•—
Mesquite [Prosopis juliflora)

and Screw Bean {P. Puhescens), species introduced the first self propa-

gated in the South-West Protectorate; — Carob tree {Ceratonia siliqiia).

The following plants, indigenous to South Africa have been used for

grazing purposes, but do not offer equally satisfactory results as those

in the preceding list :
—

Kiepersol [Cussonia spicata), Zoetdoorn {Acacia

horrida),
— Wild Olive (Olea verrucosa),

— Roz^^ntjebos [Grevia cana),
—

Narranarra [Acantkosicyos horrida),
— Vaal Karroo [Phymaspermum parvi-

folium) Vaalbos [Tarchonanthus camphorakts),
— Karreboom [Rhus vimi-

nalis),
— Draai-bossie [Aster filifolius) :

—
Cape Saltbush [Atriplex capensis).

The four undermentioned s^pecies have been introduced and tested

in South Africa :
—

Tagasaste [Cytisus proliferus) which seems to require
a cooler and more humid climate than that found in South Africa ;

—•

Atriplex halimoides, A. leptocarpa, A. vesicariurn which have succeeded

well in the Orange Free State, but these are annuals and grazing must
be watched carefully (especially as stock eat these with avidity), other-

wise self propagation will cease ; farmers therefore pre-fer the pereijnial

species.
Acacia aneura, Jacksonia cupulifera and Kurrajong [Sterculia diver-

sifolia), have proved most useful in Australia during droughts, aiid the

author considers them worthy of trial in South Africa.

866 - Losses of Organic Matter in the Preparation of Brown and Black Alfalfa. —
SwANSON C. O., Call T,. E., and Salmon, S. C, in Journal of Agricultural Research^

Vol. XVIII, No. 6, pp. 299-304. Washingtou, D. C, Dec. 15, 1919.

The product resulting from the stacking of alfalfa in a partially
wilted condition is known as brown and black alfalfa. The stacking
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excludes the air, and. fermentations occur similar to those which occur

in a silo. The degree of colour thus obtained depends upon the conditions

which control the nature and extent of the fermentations such as
;
mois-

ture content of the alfalfa when stacked, size and shape of the stack,

and temperature and rainfall during the time of curing, etc. Both brown

and black hay are relished by cattle.

Each time, however, that fermentation occurs, there is evidently a

loss in nutritive value. Since the nature and amount of these losses

were unknown, the authors decided to investigate them, and also to com-

pare the feeding value of these hays with that cured in the ordinary way.
These investigations were carried out at the Kansas Agricultural Ex-

periment Station.

The alfalfa Was cut and left to wilt for some hours and stacked in

the open. Towards the latter part of December, a sample was put to

the test ; one quarter was analysed, and the three other quarters fed tc

steers. The remainder was left intact and a sample was taken towards

the end of March to be analysed.

The average dry matter content of the partially wilted alfalfa put
into the stack was 46.72 %. The loss increases with the length of time

in the stack and with the changes during fermentation.

Alfalfa which has become black as a result of fermentation is very
inferior as a feed for steers in comparison with ordinary alfalfa hay of

good quality and with the brown hay.

The feeding tests were carried out with 3 lots of 14 steers each co-

vering a period of 180 days. The following -concentrated rations were

used :
— shelled maize and oil meal ; roughage ; alfalfa hay. The aver-

age daily gain, per head per lot, fed with black, brown and ordinary hay
was 262.1, 350.1, and 353-8 lb. respectively.

867
- Hemp-Growing in Tran-Ninh, Indc-China. — Miieville, r. in the Bulletin agri- fibre crops
cole de Vlnstitut Scientifique de Saigon. Year II, No. 5, pp. 1 57-159- Saigon, May, 1920.

At the present time, hemp is exclusively cultivated in Indo-China

b}'- the Meos, and only for their oWn requirements. The hemp grown by
them is Cannabis sativa L., the so-called

"
Chinese Giant hemp ". The

male and the female inflorescence grow on separate shoots. Its average

height is from 3 to 4 metres ; when left to bear seed, it may grow to 6 me-

tres, the diameter of the stem being from 4 to 5 cm. at the collar. If

grown sufficiently far apart. Cannabis sativa assumes a pyramidal form,

its base covering an area of from 2 to 3 metres. In the hemp crimps at

Tran-ISTinh, about ^/g of the shoots are male and % female.

Cannabis sativa is cultivated in the mountains, at altitudes between
1200 and 2000 metres, and especially in forest clearings situated at the

bottom of ravines, on account of the large humus content of the soil in

^uch places.

The Meos gather the stems 70 days after sowing, v^hich is too early.

They always leave some plants on the edges of the fields, to provide seed

-or. future crops. The natives know nothing of retting, but extract the

ibres by hand.
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At Tran-Ninh, no pond is required f'^r setting the stems, all that is

necessary being to leave them lying on the fields, where they are mace-

rated naturally by the action of the rain on dew. The stems have only
to baturned every 2 or 3 days, and retting is complete in from 8 to 12 days.

The author has made experiments in growing hemp. This plant
does not appear to depend on altitude as much as has been supposed,
for fine specimens have been obtained at an altitude of only 450 metres.

After setting and scutching, the author obtained 6 kg. of tow pe|
100 kg., of dry stems (in France, according to a paper published in the'

Bulletin economique de I'Indochine, No. 51, New Series, 1906, dealing
with the textiles of Tran-Ninh, 35 kg., of tow was furnished per 100 kg,,

of dry stems on ordinary soil, and 50 kg., on rich soil).

868 - Note on Cambodian Cotton (i).
— Prudhomme, E. (Director of the Jardin Colonial

de Nogent-sur-Marae, France), in the Bulletin aqricole de Vlnstitut Scienttfique de Saigon,

Year II, No. 6, pp. 182-184. Saigon, June, 1920.

M. DE F1.A.C0URT (Inspecteur, Chef des Services Agricoles et Com^

merciaux du Cambodge) sent, in July, 1919, to the Colonial Garden fof

examination by experts, three types of Cambodian cotton [Gossypiuni

Mrsutum) obtained through selection carried out by the Department of

Agriculture of the Protectorate.

As in a previous case (2), the Colonial Garden requested M. Ch. Ma-

RANDE, Vice President of the Colonial Cotton Association, to examine
the samples, and the author gives an account of this examination

The three types of cotton showed a quality at least equal to that of

the samples examined in 19 18. They are classed
"

fully good middling
"

to
"
middling fair.

"
The fibres are fairly long, and in due recognition

of the length, M. MarandE emphasises the importance of producing
cotton with a good staple running from 28-28/29 and 28/30 mm., which

forms the basis of the French consumption as well as of other countries

PLANTS 869 - Th3 Exploitation of th3 Oil Palm (Elaeis g-afneensrs) on the Ivory Coasts

YIELDING OILS,
— Teissonnier, (Chef du Service de I'Agricultiire, Bingerville), in the Annalcs de I'ln

OYES, TANNINS stitut Colonial de Bordeaux, pp. 69-78, Figs. 4. Bordeaux, 1919 (i).

Of the Colonies under the jurisdiction of the General Governmeni
of French West Africa, the Ivory Coast occupied the first place as re

gards climate, soil fertility, and the methodical utilisation of the numeroui

natural products found there. The products of the oil palm (oil anc

palm-oil) give rise to exports valued at 200 000 000 francs. The enor

mous stands of these trees on the Ivory Coast have scarcely been touched

they,
'

however, represent a large source of wealth and, further, a verj

sure one, as the:e is no limit to the demands of commerce. The appendec
table gives the exports of the Colonies of French West Africa, and shoy

ETC.

(i) As regards Cambjlian cotton, see
" The Por,ibility of Developing Cotton GrowiaJ

in CambDlia "
by M de Flacourt, R., Dec, 1918, No. 1355. See a'so R., Jan., 1919, No. \(:l

and R., May, 1919, No. 595.

(2) See R., April, 1920, No. 423. (Ed.)

(i) See R., April, 1920, No. 423. (Ed.)
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that Dahomey exports much more of its palm products than the Ivor\'

Coast, although the zone suitable for the cultivation of the oil palm is

smaller, but in Dahomey the population is larger and the palm-groves
are better tended.

Year Guinea Ivory coast Dahomey
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870
- Improved Methods of Cultivating the Groundnut in Senegal.

—
i. Report of the

Mission, Chevalier, A. (Head of the Permanent Colonial Agricultural Mission) ,
in the

Bnlletin dcs Matieres grasses de I'lnstiiut Coluniale de Mai'scillc, 1920, No. 2, pp. 61 -7 j..

Marseilles, 1920.
—- II. I^a lutte contre les insects attaquant I'arachide, Roubaud E.,

(Chief of Service of the Pasteur Institute), Ibid., pp. 74-83.
— III. Note sur la selection

des arachides, Vuillet (Director of the Agricultural Services in Upper Senegal -Nigerjj

Ibid., p. 84.

Some years before the vs^ar. consternation was aroused in Africa and

France among persons engaged in the groundnut trade and industry

by the deterioration of the groundnuts of West Africa, and the decrease

in their oil content (i).

The Colonial Instittite of Marseilles urged the Governor-General

of F. W. A. to have the question investigated by thoioughly competent

experts ;
M. A. Chevawer accordingly made it to the subject of special

enquiry, and M. Roubard was entrusted with the task of deciding upon
the control measures to be adopted against the insect enemies of Ara-

chis hypogaea. The reports of these two investigators are published in

the Bulletin des Matieres Grasses of the Colonial Institute of Marseilles

together with M. Vuillet's remarks on the selection of groundnut seed.

I. — Report of M. A. Chevalier. — Rubber (2) and groundnuts
are the two chief sources of wealth in West Africa, unshelled nuts of

Arachis being exported annually to the value of 50 million francs, while its

straw, which forms excellent fodder, is a very important article of trade

in the country itself.

Nearly the whole colony of Senegal finds its means of livelihood in

the groundnut trade, from 151 000 metric tons (1907) to 164 900 t. (1911)

of unshelled groundnuts being exported annually. The plant is being more

extensively cultivated every year, especially along the railway from

Thies to Kayes. Exportation, however, does not keep pace with pro-

duction. This is due to the deterioration of the quality of the ground-

nuts, and their smaller oil content, which depend upon the attacks of its

animal foes (insects, etc.) and also upon other causes.

According to M. Adam, Director of the Senegal Agricultural Service,

the yield of groundnut grown in the different regions of Cayor has been

greatly decreasing for a very long time not only on accotnit of the injuries

inflicted by insects, but also because of the following factors :

(i) Soil exhaustion
; (2) diminished rainfall resulting from defo-

restation ; (3) the invasion of the northern districts by drifting sands.

The crops of the Louga region are now of very inferior quality, the nuts

being small and not filHng up the shells.

The North-East wind also carries moving sands, which ultimately

cover the soil, so that the plants cannot grow or are buried

M. Adam is of opinion that the method of groundnut cultivation prac-

tised by the natives will entail the progressive sterility of Senegal for

(i) See, in this connection, the paper by M. Angoulvant, R., Jul5'-Sept., 1919, No. 888,

{Ed.)

(2) For African Rubbers and their creping, see No. 872 of this Review. (Ed.)
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for the following reasons : (i) The natives destroy the trees ; (2) they

impoverish the soil without restoring (by means of manuring, and fer-

tiHsing) the nutritive substances abstracted b}^ the crops.

The groundnut, however, is more suitable than any other plant for

cultivation in Senegal, where the dr}'' and excessively hot weather prevail-

ing for more than 7 months in the year is only adapted to annual crops
of very rapid growth. The rainy season lasts about 4 months and,

during this time, from 25 cm. to 75 cm. of rain falls ; this is the total

annual amount in the districts where the groundnut grows, but it is

all that is required for the crop. Further, the soil, which is sandy or a

sandy-clay, is very fertile and admirably suited to the plant. As this

leguminous plant is especially cultivated in Senegal in districts very far

removed from any rivers, or streams, and which could never be irri-

gated, it would be difhcult, if not impossible, to find any other impor-
tant crop that could replace it.

The groundnut is thus a treasure to the country, but a treasure that

requires supervision, and also increasing this is a matter of no great diffi-

culty, seeing that, in the groundnut districts of the colony there arq
millions of hectares of uncultivated land through part of which the rail-

way from Thies to Kayes already runs,•or will shortly do so.

It is therefore of paramount importance that this plant should be stu-

died, and that the experiments should be resumed which were formerly

begun, but had to be suspended.
Serious attempts to plough the land were made in 1898 and 1899,

but the outbreak of yellow fever in 1900 led to their being abandoned.

In 1905 and 1906, experiments were made in sowing foreign groundnuts
Irom Egypt, Mozambique, and Java, but as the conditions were unsatisfac-

tory, only very meagre results were obtained that admit of no conclu-

sions being drawn.

Since 1907, these experiments have been suspended, and it may be

said that no one has troubled any further about the matter.

In order to develop groundnut cultivation, it is necessary to follow

the example of the colonists of Malaya, who devote all the resources of

special Experiment Stations to the study of the different plants that are

the foundation of their wealth (sugar-cane, tobacco, tea, hevea, etc.).

The groundnut is of sufficient importance in French West Africa to have
a similar Station devoted to its interests.

The Governor-General has approved of the suggestion that such

an Experiment Station should be founded, and the local Government Au-
thorities have voted the .credit necessary for its establishment and main-

tenance ; it now only remains to organise the work. The author gives
some details as to the constitution of this Station and the problems it

would have tr:' solve. The programme of the Groundnut Experiment
vStation should include the following 3 principal branches of research :

(i) The scientific study of the plant from a general point of view. —
A careful study must be made of every way in which it can be im-

proved
' The introduction of seed of foreign varieties ; the selection of
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these and of local varieties ; the influence of the different soils of the Co-

lony ; the action of various fertilisers; the question of the spacing of

the seed when it is planted ; the different methods of cultivation (espe-j

cially dry -farming) ; the agrictdtural implements to be used.

{2) The special study of the groundnut from, the point of view of its'

cultivation by the natives. — The production of groundnuts in Africa^

is entirely the work of the native, therefore it is very necessary to improve
his methods of cultivation. Attention must be devoted to the best

manner of obtaining seed and implements of a superior quaUty ;
more en-

lightened cultural methods must be adopted, as well as useful measures of

an administrative character, such as the creation of small inalienable hold-

ings, sinking wells and making paths to the railway stations. Ihe nati-

ves should be encouraged to emigrate from over-populated regions, like

Massa and Fouta-Djalon, markets must be opened for the jale of produce,

the number of Cooperative Seed Association and of native Cooperative
Credit and Purchasing Societies increased, and prizes and rewards ofi'ered

to the natives whose crops are in the best condition, etc.

, (3) The special study of the groundnut with a view to its cuUiva- .

Hon by Europeans.
— Experiments have been made by Europeans in cul-

;

tivating groundnuts on a larg* scale. Investigations lasting several years

should be carried out at the Experiment Station for the purpose of study-

ing the type of labour-saving machinery and implements most fitted for the

country, and also the cost of the different cultural methods, in order to

provide the colonist with all the necessary information. To show the prac-

tical importance of such researches, it may be stated that whereas the

native cultivator in the most favoured regions of Senegal only obtains "'n

good years from 1000 to 1500 kg. of groundnuts per hectare in the United

States, a crop of 3500 to 4500 kg. per hectare may be got by means of

intensive cultivation.

The author next deals with the question of the diseases and pests of

Arachis hypogaea. At Fouta-Djalon, he found the fields infested with

Alectrd arachidis A. Chev. (a Scrophulariaceac which is probably only a

variety of A. Senegalensis). In Senegal, the leaves of Arachis are often at-

tacked by a fungus which produces black patches on the leaflets causing

them ultimately to fall. This parasite seems to flourish chiefly in wet

seasons, and it is only then that the plant suffers to any extent. This

disease has hitherto not been studied. In E, W. A., the chief foes of the

groundnut are insects. The author studied successively the insects at-

tacking the harvested nuts, and those infesting the growing plants. He
is of opinion that a commission of experts should be appointed to study

the diseases and pests of the groundnut and the best means of control-

ling them.

II. — The control of insect pests of the groundnut (i).
—

(i) The effect of insects and drought upon the growing plant.
— The chief inju-

(i) Extract from the Annales de Geographic, Vol. XXVII 1818 (Note froin the Bulletin

des Matures Grasses).
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ries are caused by the small termite Eutermes farvulus ;
the attacks of these

"< insects coincide with the drought and increase the bad effects of the latter.

1 Dry-farming is the best method of combating drought and controlling
'

the termite, as it renders the surface of the soil less compact. It is, how-

ever, also necessary to remove from the surface of the soil all plant remains

(particularly the stalks of dried millet), in order to hinder the multiplica-

tion of the pests ; finally, early kinds of groundnut (especially the
''

Volete
"

variety) should be cultivated as much as possible in the arid parts oi

i Senegal.

(2) Damage done by insects to harvested groundnuts
— After the

harvest, groundnuts (still in their shells) are often left piled up in en-

closures where they remain in the open air for some months. They are

never attacked by insects, except by a bug, Aphantis sordidus, which,

however, does little harm. Most of the injury is done in the huge closed

store-houses at the exportation centres by numerous destructive insects that

attack nuts with damaged shells and, further, impart to them a disagree-
able odour which depreciates the value of the oil made from the nuts and
causes it to become rancid. The greatest precautions have to be taken,

especially when shelled nuts are to be exported. This affords matter

for much research. .

(3) The author considers the intensification of groundnut cultivation

in Senegal, and expresses the hope, that an Experiment Station will

be founded for the sole purpose of studying all the biological ques-
tions connected with this plant, and that the researches will be carried on

methodically and uninterruptedly under scientific, and at the same time

practical, direction,

III, — OBSERV.A.T10N ON THE Selection of A. hypo^cea.
— Even

if the Upper Senegal-Niger district alone were taken into account, it would
not be wise to have only one centre of seed-production. A variety of

groundnut should be well adapted to the soil and cUmate of the region
where it is grown, and the different Sudanese varieties are very dissimilar

in their botanical, agricultural, and industrial characters. An early va-

riety suiting a district with a short rainy season would, if grown in a wet

zone, give a crop inferior to that of a later kind, and would have a larger

proportion of damaged seeds. A spreading variety produces a better crop
on sandy soil, but does badly on heavy or stony soil, where it is diffi-

cult to extract the roots. Finally, some varieties grow vigoiurously on
wet soil, where others wither and perish. \

The author has, however, found, that, as is the case with other culti-

vated plants, productivity is not a varietal characteristic but is a line cha-

racter. Thus the preliminary work to be done is of two kinds :

(i) The determination of the cultural types most adapted to the

following conditions :

A) rainfall below 60 cm. . ( well-drained soil i light soil

B) rainfall between 60 and 90 cm. -

heavy soil

C) rainfall above 90 cm.
'

damp soil
'

stony soil

[870]
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(2) The selection of pure lines with heavy yield (answering well

to the requirements of the industry) in the case of each type that is es-

pecially suited to determined natural conditions of cultivation. This
work might practically be done separately. Thus, the first object might
be the improvement of the product in zones where the normal rainfall

varies from 60 to 90 cm. (as, for instance, in the Kaynes and Segon re-

gion of Upper Senegal-Niger) and where the soil is well drained. To try
to grow in the Niger valley between Kouroussa and Siguere those types
which had been selected for the Ka^^es district, would, however, be to court

certain failure.

When a highly productive line suited to the cultural conditions of a

given large natural region has been obtained it will be possible to induce

the growers of a special centre to cultivate this type exclusively. The

quality of the line will be maintained by selecting the shells for thickness,
and the kernels for size, and by the growers at the chosen centre only usmg
seed sorted by this double process, and reserving the rest of their crop for

distribution at cost price at the sowing season to the groundnut cultivators

of the neighbouring districts.

871 -Four Tannin-Yidlding Tress of Indo-China (especially of tha Camau Region):
"Cay-Duoc" "

Cay-Duoc-quanh
" "Vo-Duoc" anlMo-Gik (Fam. Rhizopho-

raceae).
— l. Toilani;. — 11. Veknet c>. awl Xguyen-Duc-]_ong in the Biilkiin de

V InstUut Scierdifique de Saigon, Year II, No. 4, pp. 116-123. Saigon, April, 1920.

I. — The promontory of Caman forms part of the Province of Bac-

lieu. It has a fine future before it, being a very fertile region, admirably
situated (near Singapore, a free port), and watered by several large
racks (i) that allow of a network being formed throughout the district:

The plain is, in fact, well furnished with water-ways, which are at present
the sole means of communication.

The clay soil consists of recent alluvium that is sttU travelling sea-

ward, so that the transported mud, which is a first very soft, is gradually
arrested by the mangroves.

Hitherto, the natives have contented themselves with exploiting
the forests nearest the bays, rivers and racks.

The chief trees of the region (most of which are exploited) are the

followins:'o

Cay Tram fuel, posts, stakes.

» Duoc charcoal, posts," tannin.

» Da Dye
» Da Ouanh Dye
1) Dec Tach I^ittle used ?

» Dec Du Dj^e, posts
» Su Wood of first quality for all purposes.
» Mam Not used.

The author only deals with Cay-Duoc and Cay-Da, the bark of which
is chiefly used for its tannin.

(i) The name given to water-courses and canals in Indo-China. {Ed.)

[870-871]
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" Cay-Duoc
"

{Rhizophora sp.).
— This tree reaches a height of from

25 to 30 m., its circumference varying from 2 to 3 rti. It puts forth nu-

merous adventitious roots, which start from the trunk at two or three me-

tres from the ground, and bury themselves in the soil at distances varying
in proportion to the height at which they originated. These roots, after

coming in contact with the soil, have the power of giving rise to other

adventitious roots, which penetrate the soil at a still greater distance. Some-

times there are also aerial roots descending from the principal branches,

that is to say, from a great height. The trunk is usually straight and cy-

lindrical, forming a shaft 15 to 20 m. high without any branches. The
wood is very close-grained, the bark thick, and the leaves are oval, smooth

and thick.

This tree alone furnishes about one third of the trade of the region;

its wood is used for making charcoal of excellent quality as well as for posts
for houses and the blades of rice huUers. It is also a good wood for

fuel. The bark supplies tannin, and a dye for fishing-nets. The charcoal

and bark are transported on the Cholon.

Cay-Duoc is used to such an extent by the natives, that they may be

said to be systematically destroying it. It is certain, that unless some

measures are quickly taken for its preservation, this very valuable tree

will shortly give place to others of less importance. This destructive exploi-

tation of
"
Cay-Duoc

"
naturally began on the banks of the streams and

rivers, but even now it is necessary to go far into the interior of the country
before meeting with fine specimens.

"
Cay-Da-Quanh

"
{Bruguiera sp.).

— This tree is from 8 to 10 m.

high, with an average circumference of 0.30 m. The trunk is clothed with

small branches, that wither as the tree grows. It grows very rapidly,

attaining its industrial development in about 10 years.

The bark is used for dyeing purposes by the natives, and is therefore

transported by the Sadec, Vinhlong and Cantho. At the present time, this

wood is the dearest and the most-prized for local consumption. Its con-

tent is high. It is used for fishing-stakes, being considered very resistant

to the action of water ; and also for fuel. The tree is exploited very waste-

fully by the natives who strip it of its bark while it is still standing ; they
do not even trouble to take all the bark, the rest remains on the trunk,

where it dries and is wasted. Further, in the majority of cases, the wood
itself is spoilt, and many dead trees, in all degrees of decay are met with,

which proves that this method is by no means recentc This explains why
trees of little value which are never interfered with, are gradually taking
the place of those that have been so barbarously destroyed. It may be

reasoned that more than one third of the Cay-Da-Ouanh trees have already
been killed in this manner.

II.
" Vo-Duoc "

{Rhizophora ?) and " Vo-GiA
"

{Bruauiera sp.).
— The information respecting these trees is of two kinds :

i) The Chinese tanners consider that drying decreases the value

of Vo-Duoc bark, whereas it has no effect upon the bark of
" Vo-Gia

"
;

[811]
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hence they insist upon the former being consigned to them in a fresh con-

ditions, though they have no objection to the latter being dried.

2) These two tannin-yielding trees are used very wastefully by
the natives of the Camau district, who leave a large portion of the bark

upon the tree (note what has already been said on this subject in the case

of the Cay-Da-Ouanh) .

The authors have investigated the statement of the Chinese tanners,
and have tried to ascertain whether the natives have any industrial reasons

for only exploiting the trees of such a restricted zone. They have also,

begun to study the value of the wood of these two Rhizophoraceae.
The authors have also analysed bark samples before and after drying,

in order to ascertain the effects of desiccation. In the case of Vo-Duoc

bark, the loss in tannin due to resin formation was 21.24 % whereas

in that of Vo-Gia bark, it was only 4.09 %. The results of the analyses,

therefore, proved the truth of the Chinese tanners' statement.

Messrs Vernet and NguyEn-Duc-L,ong subsequently investigated the

tannin content of bark taken from different parts of Vo-Duoc, and found

by analyses, that it decreases from . he base to the top, but that the bark

of the branches is nevertheless very useful, as it contains a large amount
of tannin. On the other hand, there is but little tannin in the trunk bark,

though that of the twigs is tanniniferous enough to pay for extraction.

The wood and bark of every part of the Vo-Gia, however, is of industrial

value, but the tannin content of the bark varies greatly, according to the

age of the tree and the part of the tree from which the bark is taken.
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- The Improvement of West African Varieties of Rubber. — van pelt (Head of,

the Rubber Service uf the liistitut Colonial de Marseille), in the Bulletin das Caoutchoucs *^

de I'lnstitut Colonial de Marseille, igfo, No. i, pp. 38. Marseilles, 1920.

The defective preparation and wilful adulteration of African rubbers

has caused them to have depreciated to such an extent that some' kinds

can find no purchasers when offered for sale.

M. G. Van Pelt, Chief of the Rubber Service of the Marseilles Ins-

titut Colonial, who was sent on a Mission to West Africa with the co-ope-
ration of the principal commercial houses of F. W. A., has returned af-

ter spending 9 months in Guinea, Upper Senegal-Niger, and the Ivory Coast.

In the course of his travels, M. Van Pet,t investigated the conditions of

the African rubber industry, and tried to discover how it would be pos-

sible to remedy the depreciation of the product. The conclusions arrived

at by this specialist are given in his report.
It became apparent that if it were in reality a question of technique,

it would be necessary to study, from a general point of view, the organi-
sation of the country and the methods of work adopted both by the Evuo-

peans and the natives. Only in this manner would it be possible to obtain

the data necessary for deciding upon the best measures to advise, and to

feel assured of their feasibihty.

The report is divided into the following 3 parts :

A) French Guinea : I. The Guinea Off^.ve ;
II Griping.

[81 1-818]
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P) Ivory Coast : I. The improvement of the native products :

ir. Cr'^ping.

C) Organisation of Production.

^4) French Guinea. —
(i) The Guinea Rubber Office : Guinea

rubber is a liane rubber obtained from Landolphia, therefore it has natu-

rally much tensile strength and is relatively little liable to great altera-

tion, such as stickage. This places it in a higher class than the Funtu-

iiii'f rubber which comes chiefly from the Ivory Coast.

If, like all African rubbers, Conakry
" Red Nigger

"
has been sold at

prices considerably below that fetched by plantation rubber, it must be

admitted that, far from going from bad to worse, it has been able, since

the serious crisis of 1914-1915, to regain a most satisfactory position on

,the market, and the credit of this is due to the Guinea Office.

This Office was fortunately established in time (September 18, 19 18)

|to permit of the application of the only means by which wild rubber could

Icontinue to compete satisfactorily with plantation rubber. It aimed at

Igiving a guarantee that all the tested rubber exported had been thoroughly

|sorted, and that all the badly prepared, or adulterated portions had been

removed. This practically corresponded to the use of a trade-mark en-

|suring the quality of the rubber sold under its auspices. Before the

)ffice was established, the rubber was tested in a very unsatisfactory

|manner by the Custom House Officers.

At the truinea Ofiice, which works under the auspices ol the Conakry Cliamber of Coni-

aerce, the sorting of the rubbers is based upon individual examination of all the blocks or

|5trips, composing the more or less compact masses sent from the purchasing factories to the

art lor shipment. This sorting, which necessitates the complete disaggregation of these

lasses, is carried out by a specially-trained native starf under the direction of a European,

ly consigmnent that is still damp is re-dried, and only sorted when all the moisture has

been removed. All blocks or strips containing impurities, or showing traces of alteration, are

I'ejected.

The rubber passed by the Office is exported in sealed sacks. The rejected rubber may be

Ixported by the owner, but only on condition, that he pays a fine of 5 fr. per kg., and that

|he bags are marked "
adulterated rubber.

" ^

It may well by supposed that the effects of such severe regulations were soon shown. In

lie course of the first season (191 6-1 91 7) the Office rejected as much as 25 and 30 % of some

|onsignments ; after the second year (1917-191S), the percentage of rejected rubber rarely

Eceeded 1 5 % in the worst cases, whereas in the majority of the consignments, only irom

to 4 % were refused. In 1918-1919, the average number of rejections exceeded 3 %.

By means of very careful collection, theoretically it would be possible

jo obtain a much higher standard than that required by the Office, but

liven the difficulties of getting workers, and the apathy and sloth of the

latives, the degree of purity exacted by the Office is the highest that it

[3 possible to obtain in practice.
The Office has clearly demonstrated the superiority of the block

rox the strip (i), the former being more easily tested.

(i) As is well-known, the blocks and strips are obtained by the native tapper placing

in the incision small cords of coagulated rubber. {Ed.)

[_8T3]
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The author thinks that the working of the Guinea Rubber Office

could still be improved. For this, it would be necessary to have at Co-

nakry a working expert technical staff in close connection with a scientific

staff, such as that of the Marseilles Institut Colonial. All that then would,

be needed would be to collect the data obtained from the examination of

the rubbers in question, which could be used in classifying the products,
and form a basis for improvements iii the methods of preparation.

II. — Creping.
— So far, only the possibilities of improving

rubber by diffs.rent methods of sorting, or collecting it have been consi-

dered. It now remains to be considered how to put the Guinea rubbers

on the market, after freeing then by mechanical means from their impu-
rities, that is to say after crciiing (i).

In a previous paper on the subject of the creping of African rubbers,

the author principaUy aimed at bringing forward all the conditions requi-

red in order to ensure the maximum chance of success to this operation,

should it be carried out by the importers. He then points out that crep-

ing should not merely be a means of cleaning the rubber, but a method of

creating standards for wild rubber, each type being ch racterised by cons-

tant properties.
With a view to determining the conditions under which it would be

possible thoroughly to carry out the operations necessary for the complete

creping of Guinea rubbers, the author sets forth the results to be attained :

(i) To obtain after washing, a perfectly dean rubber retaining, after the process, the

maximum of its original properties.

(2) To carry out the washing, creping, and drying, under such conditions that a pure

homogeneous standard product is obtained.

If valuable results are to be obtained from the experiment, it is necessary (the details

of the operations being fixed and maintained constant) never to introduce more than one

variable factor at a time (for instance : duration of washing, temperature of the water used

for soaking, etc.).

(i) Soaking. — It is necessary to determine : (a) The length of time necessary to soften

the masses of rubber sufficiently ; (b) the temperature of the water in the process : (c) it is also

well to test the acidity of the rubber when put to soak, and to find whether the alkaline soaking

water has a good elfect upon the rubber by causing it to vulcanise more readily (the presence of

very small amounts of acid are known to retard this process).

(2) Washin;:,. — The work of the
" Universal Washer " must be distinguished from that

of crepe washers. In the ca-e of each kind ot rubber, the lollowing data are to be determined :

(a) The content of mechanical impurities and the loss on washing; (6) the minimum time of wash-

ing required to remove these foreign bodies ; (c) the best means of counteracting any bad

effects produced upon the rubber by the mechanical treatment during washing, and the condi-

tions necessary to reduce them to i. minimum.

As a regards the last point, the author states that the bad effect 01 creping and washing

on the tensile strength of the rubber has been greatly exaggerated. This is especially the

case with mixed African rubbers, that are washed some time after coagulation, whereas the

plantation crepe coaguhun from the Far East is treated while yet fresh.

The mechanical process can be controlled by carrying out vulcanising tests on samples

of rubber that have been washed for a shorter or longer time. Further, by referring to

(i) See R., Jan., 1920, No. 119. {Ed.)
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previous experiments on the effect of the temperature of the soaking water, it will be seen

whether it is necessary to alter this factor.

(3) Drying.
— Three factors come into play ; (1) The thickness of the crepes ; (2) The

temperature Oi the drj-ing chamber (this is of special importance in the case of rubbers that

are inclined to stick) ; (3) ventilation (natural or artificial).

The author describes in detail all the operations to which the rubber

should be subjected in the creping-factor}^ viz. (i) soaking ; (2) washing ;

(3) drying.
The treatment that has been proved by experiment to be the best for

a given rubber, should always be applied in exactly the same manner.
It is only in this way that it will be possible to create standards for

rubber.

The extent of the scientific investigations required would entail the

establishment of a laboratory at Conakry, which is hardly possible ;
fur-

ther, even the mechanical \\ ashing cannot at present be carried out there,
as creping is intimately connected with preliminary laboratory work.

The author states that if Conakry were selected for the site of the

creping-factory, many of the difticulties he had anticipated prior to his

voyage to Guinea with regard to its installation would be overcome, as

the supi)ly of physically pure water, motive force, and labour would then
constitute no difficulty.

The climatic conditions, however, constitute a very serious difficulty,

especially the fact that the year is divided into a clearly marked rainy
season, and a dry season. The extreme humidity of the atmosphere
during the former renders it impossible to dry the washed crepe by na-
tural means. Unless recourse were had to special drying-apparatus, a

creping-factory could onh^ work under favourable conditions during the
6 months of the dry season, that is to say, from November to April.
The consignments of rubber arriving during this time would have to be
stored until work was resumed or else shipped to Europe without the treat-

ment the other rtibbers receive.

The author has studied the question of the machinery and staff ne-

cessary for installing a creping-factory in Africa.

Taking into account the fact that work can only be -done during 6

months of the year, and at the rate of 25 working days per month, i.

e., a total of 150 days, a factory with 1000 tons of rubber to cr^pe (a

quantity which the writer states is the average annual production of the

Colony) would need plant capable of treating 6 ^ tons a day : 7 sets of ma-
chines, each consisting of i universal washer and 2 creping-washers.

Another airrangement, which would obviate the use of so much plant,
would be to work the factory continuously throughout the dry season, by
employing 3 gangs of workers on 8 hour shifts. Under these circum-

stances, a factory with 3 sets of apparatus would suffice. As, however,
the native staff requires constant supervision, this would entail doubling
the European staff.

Seeing that the natives have to be taught their work and cannot be

depended upon, the author considers that it is not advisable to carry on
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the work only during the dry season and that it would be better to con-

sider the question of installing an artificial drying-plant that would allow

of operations being continued during the whole year.

All things considered it would be best, then, if the importers them-

selves carry out the creping. During the time that must elapse before

the operation, the scientific laboratory and the factory should be ins-

talled in Europe Later on, when all the woking details are established

and the special Staff formed, the whole plant could, if it appeared eco-

mically advisable, be transported to Conakry, where the rubber would

be concentrated

After examining the circumstances in which it would be possible for

the importers to undertake the creping, the author considers that they
would have every chance of success in starting this autonomous industry.

They would in fact find themselves in such a situation that, as regards
the mechanical cleaning of rubber, they would obtain results far superior
to those obtained by manufacturers in their factories.

B) Ivory Coast. — Most of the rubber in the Ivory Coast is ob-

tained from Funtumia, and though there are also large quantities of the

liane, Landolphia, similar to that yielding the Guinea rubbers, tree rubber

has always taken the first place.

Ftmhimia rubber is inferior to that from Landolphia, and has less

tensile strength ; a block of the former offers more resistance to stretching
than a similar piece of the latter) ; its resin content is high (it may amount
to from 7 to 15 %), thus needing more sulphur in vulcanising ; and it

has a great tendency to stick.

Plantation rubbers caused a considerable fall i n the prices of Fun-

tumia rubber which reached the market in a bad condition, owing to the pre-

sence of impurities, to stickiness and intentional adulteration. So much
had it depreciated that at times no purchaser can be found for the consign-^
ments.

Rubber is no longer allowed to be made up in
"
lump

"
as formerly,

but has to be formed into thin blocks, or
"
biscuits

"
;

this tends to

hinder fraud, but it cannot affect the sticky alteration that takes place
in the rubber itself.

It was formerly supposed that the stickiness was due to microbio-

logical action, but more recent investigations would seem to show that the

alteration is caused by depolymerisation followed by the oxidation of the

rubber. Before starting on his mission, however, the author had examined,
at the Marseilles docks, many samples ot Funtumia rubber from the Ivory

Coast, and had found that the sticky zones seemed to be formed around

imperfectly dried pockets from which the uncoagulated serum and latex

had not been able to exude. This observation suggested a line of work
for the experiments that he intended to make during his voyage.

In the case of he Ivory Coast, just as in that of Guinea, it was a ques-

tion of directly improving the quality of the rubber by changing the me-

thods of preparation, and of subsequently seeing whether it would be

[8?SJ
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possible and desirable to undertake the mechanical purification of the

rubbers of the Colony.
I. — The improvement of the native methods of prepayatimi.

— It

has been seen that it was the direct intervention of the trade, by means
ot the Rubber Office, that saved the situation, as far as the rubbers of

Guinea were concerned. No such Office exists on the Ivory Coast, though
it is greatly needed on account of the very bad quality of the rubber. The

only measures that have been taken are : (i) The enforcement of a de-

cree prohibiting the preparation or sale of rubber in any other form than

that of
"
biscuits

"
; (2) the enforced inspection by the Custom Ofiicers,

assisted by a dealer, of all consignments of rubber on their arrival at the

port of exportation. These measures proved wholly insufficient, the ins-

pection being a mere formality, and carried out in a perfunctory manner.

The author is, however, at pains to prove that certain measures might
be taken which would ensure an improvement in the Ivory Coast rub-

bers. Some of these have to do directly with the preparation, while the

others are of a general nature.

The Ivory Coast natives coagulate the latex with boiling water,

and as M. van Pelt had come to the conclusion that no better method
could be devised, he devoted his attention to improving it to the utmost,
in order to obtain rubber of the best possible quality. Experiments made
at the Bingerville laboratory led to the following conclusions :

(i) The volume of boiling water should be at least 4 times as large
as that of the latex to be coagulated.

(2) A large number of portions of latex ought not to be successively

coagulated in the same boiling watei, as the accumulation of serum due
to each of the previous operations greatly decreases the coagulating power
of the water. The coagulum obtained from water containing a large
amount of serum, is dark and is less easily stretched.

(3) The bad effects of an excessive amount of serum and water,

both as regards the colour and keeping qualities of the rubber, showed that

it was necessary to make the coagulum into biscuits containing as little

serum and moisture as possible. This can be done by the help of a small

hand cutting and stretching machine.

II. Creping.
— Theoretically, the need for creping this rubber is

disputable for, as Funtumia is a tree, its latex can be extracted in a

sufficiently clean, pure condition. In practice, however, creping is in-

dispensable, as when the natives work alone and without any competent
control, the results of their labours leave much to be desired.

The author thinks that as the climate of the Ivory Coast is even

more damp than that of Conakry, any factory set up there would have

jto be provided with artificial drying-plant, for a factory only working

during the dry season is quite out of the question.
It is necessary to begin by setting up such a factory in Europe ; if,

I after the creping is working properly and the results of the operation have

been tested industrially, it is found that the return is sufficient to warrant

[the expense entailed in transporting the plant to the Colony, this could

•
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then be done, and the whole factory might be removed to the place where
the rubber is collected for shipment.

C) Organisation of production.
— The mistakes that have been

made with re'gard to African rubbers should serve as a warning that ought
not to be disregarded in the case of the other products ot West Africa. When
rubber was selling at a very high price (15 to 20 fr. per kg.), no trouble

was taken in its production, as no matter how inferior its quality might
be, it was sure to find a purchaser.

The natives and dealers, who were often unscrupulous, cared only
for the present gain, and gave no thought to the future. Is was only wlien

large supplies of rubber reached the market, that any trouble was taken
to improve the quality of the product, and it was hoped that this would
be effected by the help of administrative measures. Unfortunately,

everywhere, and in West Africa in particular, there is a great difference bet
ween making a decree and having it carried out. This is a commercial

matter, and those interested must follow in the steps of the Guinea Office

The author draws attention to the neglect from which other French
West African products are suffering (palm-oil for instance) and states that

no time should be lost in trying to improve them as much as possible.
The organisation and development of production are the only means by
which so-called savage countries can be made more civilised. What is

required is an understanding between the traders. The commercial

companies must see that their produce, rubber, etc., is properly prepared ;

they need competent experts and of common accord and at their joint

expense, they should provide a complete technical research organisation
It mast, however, be well understood that the suggested improve

ment and increasing of the rubber production by means of changes in

the native methods are only temporary expedients, and the real object
is the introduction of systematically worked, regular plantations.

The plantation system has proved so satifactory in the Bast that i1

might be advisable, even now, to make plantations of latex-yielding
trees in West Africa. This does not apply to other trees the systema
tic cultivation of which is still on trial in other countries.

The idea of making plantations at once raises the question of laboui

in Africa. By the use of machines, however, this could be supplementec
to a certain extent, and on the other hand, the natives could easily be at-

tracted to the plantations by providing them with confortable dwellings

good food crops, and hospitals, etc. For these very reasons, the sani-

tary condition of both the European and native staffs is, as a rule, bette:

in the Eastern Colonies than it is in Africa.

The author is con\'inced that the moment has come for the larg"
African companies to*take these steps. It was for the very purpose o

finding a solution to the difficulties set forth above, that two of the nios

important of these companies the Compagnie Fran9aise de I'Afrique Oc
cidentale, and the Compagnie commerciale de I'Chiest Africain, entrustec

to the author the mission which he carried out under the auspices
the Colonial Institute of Marseilles and of which he now renders account

1813] .
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873
- Coconut Milk, it is Characters, Composition andUses. — Lahille, A.,m the Bul-

letin iconomique de I'Indochine, Year XXIII, New Series, No. 140, pp.125, figs, i, <iia-

grams 4. Hanoi-Haiphong, Jan. Feb. 1920.

Much has bsen written about the coco palm [Cocos micifera lyinn.) ;

certain parts if its friiit, such as copra, have been the subject of careful

study, and used in many different ways. The milk found in the cavity
of the nut is certainly one of the products that has been least analysed,
and therefore very little is known of the details of its composition. Wher-
ever the coco-nut palm grows, however, the inhabitants make great use

of the milk.

The author principally deals with the coconuts of Cochin-China,
where there are 4 chief varieties of Cocos nucifera : those known as

"
Bi

"

and
"
Ta

"
yield much copra, but little is obtained from the

"
lyua

"

variety, and still less from the
" Xiem ".

The nuts of the first two kinds are almost exclusively used tor their

milk, which is taken fresh. The
"
Bi

"
variety of coco palm bears large

fruits, and is already intensively cultivated in a good number of planta-
tions. The third variety is most grown in the provinces of Gia-dinh,

Mytho and Bentre. The Xiem variety is rather common in the pro-
vinces of Gia-dinh, Mytho, Bentre and Thudaumot. The author mentions
a certain nirmber of analyses made previously by different investigators,
but the results were very incomplete and inaccurate. The new expe-
riments required were carried out at the chemical laboratory of the Pas-

teur Institute at Saigon, and the author, gives a detailed account of

chemical investigation of coconut milk, which varies greatly according
to the variety, the age, and the region where the tree grows, as well

as according to the season, the degree of ripeness attained by the

fruit, etc.

The author only devoted his attention from a practical and utilita-

rian standpoint to the milk of the fully-developed and unripe nuts of

the Xiem and lyira varieties, and to that of nuts with ripe copra.

i) The coconut milk from fully-developed and unripe fruits of the

Xiem and Lud varieties. — The average amount of directly reducing su-

gars (levulose, glucose) present per litre of the milk of these nuts, may
be reckoned at from 50 to 55 gni. There are usually about 3.5 to 5.5 gni,
of salts, consisting, for the most part, of potassium salts, sodium chloride,

lime, and phosphates.
When the milk is required for drinking, it is best to select green nuts

which are quite developed and have their cavity as full as possible. As
the nut ripens, the milk becomes poorer in sugars, and the salts content

increases, so that it is no longer a pleasant drink, and does not quench
thirst. Further, if the salt taste is too pronounced, -it may have other

disadvantages. If good nuts are selected, and this only requires a lit-

tle practice, the milk when taken in moderation is a wholesome, pleasant
irink for tropical countries, costing little or nothing, and saves the use
3f other food. The cocomit provides travellers in the bush with excel-

ent food, and its milk affords a refreshing beverage to town-dwellers.

STIMULANT,
AROMATIC ,

NARCOTIC AND
MEDICINAL
PLANTS
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2) The milk of ripe plantation coconuts. — Copra-yielding nuts,
while still green, give, like the other varieties mentioned, milk of the first

quality, but as they are grown for their copra, they cannot be gathered
till they are ripe. At this time, as is shown by the author's analyses,
the amount of sugar falls to 20 gm. per litre, the numeral content rises

to from 5 to 6 gm., and the proportion of nitrogen compounds also

slightly increases. The author advises feeding this milk to stock
; if

used for this purpose, it must be collected in a cleanly manner and given
to the animals a few hours after the nuts are opened. The coconut milk

can be added to the animals drinking-water ; experiments in this con-

nection are being carried out by M. Gieaed.

The author urges the planter not to waste coconut milk, even if only
on account of the potassium salts it contains. It it is not intended for

the use of stock, it can be collected in vessels, and before, or after fer-

mentation, a little slaked lime, or phosphate of lime, can be added, so

as to form a mixture to be used as a manure for heveas or coconut

palms.
The adulteration of cows' milk with coconut milk. — This is done

more frequently than is supposed, but the fraud is easily detected by
means of chemical and microscopic analysis, in the way described by
the author in his article.

Coconut milk used in medicine. — From its composition, coconut

milk has therapeutic properties, and is a true vegetable serum, as well

as an ordinary beverage. Very interesting experiments have been made,
at the vSaigon hospital, upon patients suffering from beri-beri, neurasthe-

nia, malarial anaemia, pneumonic influenza, etc. The experiments will

be resumed, but so far it can be stated that :

(i) Coconut milk taken in moderation, that is to say, to a maxi-

mum of 500 gm. daily, is not poisonous ; green, fully-developed, but

unripe nuts must be chosen.

(2) Coconut milk has undoubtedly diuretic properties, and seems

to have a beneficial effect upon many acute, or chronic, cases if the kid-

neys are not obstructed.

In short, in the colonies, at great distances from well-supplied and

equipped hospitals, coconut milk is most useful, as it is a medicinal

solution which is easy to procure, sterile, cheap, and efiicient. W^en re-

moved from the nut, filtered, and sterilised in an autoclave, it will keep
a long time.

Coagulation of rubber latex. — In some newspaper articles, coconut

milk has been reconmiended as a coagulant for latex. The author has

made some experiments on this subject, using 4 cc. and 6 cc. of coconut"

milk to 100 cc. of latex ;
at the end of 48 hours, however, coagulation

was still incomplete and the latex was of a brown colour. With age,

and in contact with air, coconut m^'lk becomes acid , thus if the acid content

at the time the fruit is opened, is 0.37 gm. per litre, it will have increased,

after 11 days, to 8.88 gm. If it were used at this time, it might after
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being clarified, act as a good coagulant for latex. But if the process

depends upon the action of the acids, pure acetic acid, which can easily

be added in the amount requirea, is preferable.

874
- A Contribution to the Study of the Citronellas. — Schaeffer, ia L'A'^ronomie Colo-

nial, Bulletin mensuel dii Jardin Colonial, New Series, Year, IV, No. 27, pp. 65-73 >

No. 28, pp. 114-118, No. 29, p. 168-169 ; No. 30, pp. 192-208, figs, photographs. Paris,

1919-1920.

The citronellas belong to the genus Cymbopogon of the family Gra-

mineae, and are plants that yield essential oils. According to Dr. P,

Staff (i), the genus includes :

(i)
"
Palmarosa

"
: C. Martini Stapf. var. Motia = Andropogon

Martini Roxb.

(2)
"
Ginger Grass

"
: C. Martini Stapf var. Sofia = A. Martini

Roxb,

(3)
"
Lemon Grass

"
: C. citratus Stapf. = A. citratus D. C.

C. flexuosus Stapf
C. pendulus Spapf.
C. coloratus Stapf.

(4)
"

Citronella
"

: C. Nardus Rendle var. Linnaei (typicus)

Stapf.
C. Nardus Rendle var. confertiflorus Stapf.
C. Nardus Rendle var.

"
I^ena-batu

"

C. Winterianus Jowitt,
"
Maha-pengiri ".

The author studies these different varieties successively. The cul-

tivated citronellas are C Winterianus Jowitt, or,
"
Maha-pengiri

"
and

C. Nardus Rendle, or
"
Lena-batu ".

He also studied the citronella in Ceylon and in Java from the stand-

point of cultivation, uses, and trade. By distillation, oil of citronella is

obtained, this consists of geraniol and citronnellal, which are employed
in perfumery and soap-making, chiefly on account of the strong rose scent

of the geraniol. After distillation, the citronella stalks are used as fuel

[in steam-generators, and can also be made into paper.
The cultivation of citronella is much to be recommended on account

jof
the growing demand for geraniol, and the many ways in which citro-

jnella
oil is employed. The best variety to grow is "Maha-pengiri ", as

the oil it yields is of superior quality. This plant requires a very hot,

damp climate, and a rich soil. The cultivator must have plenty of la-

jbour at his disposal if a paying
'

cropisto be obtained.

The French colonies, thanks to protective duties (which amount to

Ian actual bonus of i fr. per kg.), could cultivate citronella to great advant-

age for the purpose of supplying the Paris market with essen-

tial oil.

(i) Kew Bulletin, 1^0. 8,1906, pp. 302-364, The Oil Grasses of India and Ceylon. (£i.)

S



998 AROMATIC AND MEDICINAI, PLANTS

875
- The Colas of Indo-China. — Vernet, G., Nguyen-van-Lieng and Nguyen-

Duc-IJoNG, in the Bulletin agricole de I'Institut scientifique de Saiqon, Year II, No. 5,.

pp. 1 51 -1 56. Saigon, May 1920.

The variety grown in Indo-China is Cola nitida mixta, for it has

only 2 cotyledons, and its seeds are red, white or of various interme-

diate shades (i).

Different Indo-Chinese Agricultural Stations have possessed some of

these trees for a long time, but as they are few in number, they have
hitherto only been used as a source of seed, or cuttings when required.

Planters have naturally hesitated to cultivate the plant on a large scale,

as it has no certain future before it.

There are, so far, no regular Cola plantations in the country, though
on many concessions there are sufficient trees for the fruit to serve as

a basis of a certain amount of trade.

All soils do not appear to be equally well-suited to C. nitida ; thus,

at the Honghiem Experiment Station, the average yield in 1916 was

only 6.45 kg. fresh nuts per tree, although their caffeine content was

very good.
Some of these trees exist at Suoi-Giao, in the plantations belonging

to the Pasteur Institute, but their 5deld has always proved extremely

irregular, and whereas certain of them have borne large crops, others are

completely sterile. Some trees that fruited regularly hitherto, now

produce much less, owing to their having been gradually buried in the

midst of a hevea plantation, where the thick shade prevents the fruit

ripening.

If, however, the crops at these two Stations are unsatisfactory, this

is not the case everywhere in Indo-China, especially on certain red soils

of Cochin-China. In fact, M. Girard planted ii cola trees on his con-

cession at Suzannah in 1913 ; they are now 7 years old, and although all

the crop has not yet been gathered, they produced between November,

1919, and March, 1920, 418 kg. of fresh nuts, i. e., 38 kg. per tree.

The authors deal solely with nuts from the Suzannah Station (2)

supplied by M. Girard.

The size of the fruit and the nuts is very variable. It can be said

that, as a rule, the fruits that ripen first, and those gathered at the height
of the season, are finer and contain larger kernels than the late ones. Ge-

nerally speaking, the finest fruits have the largest kernels. Sometimes,

owing to the abortion of some of the ovaries, each fruit has very few kem-

(i) In his article
" Etude sur ies kolatiers du jardin economique de Singapore

"
IM. E.

Mathieu writes in The Gardens Bulletin of the Straits Settlement, Nov. 11, 1918 :

" Cola

nitida includes those trees having only 2 cotyledons and Cola acuminata those with more

than 2 cotyledons. The kernels or " nuts "
of the cotyledons trees are considered the best ;

the natives of West Africa (who are great consmners of cola nuts), prefer them to those

borne by trees with more than 2 cotyledons ."

3 varieties of Cola nitida are known, viz., (i) C. nitida alba with white kernels ; (2) C.

nitida rubra with red kernels ; (3) C. nitida mixta which both white and red kernels. {Ed).

(2) Mention has already been made in the Review of the fine hevea plantation at Su-

zannah. See R., Feb., 1919, No. 205 and Jan., 1020, No. 50. [Ed)
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els, but these grow to a great size, and are larger than the finest usually

produced.
The greatest variations observed by the authors in the weight of the

seeds was between 8.2 and 43.3 gm. in the case of fresh specimens, where-

as the weight of the fruits varied between 256 and 631 gm.
The white pulp surrounding the seeds contains nearly 9 % of sugar,

from which by fermentation, about 4 %of absolute alcohol can be obtained.

Hitherto, the cola nuts are the only part of the fruits regularly used,

e. g., in medicine in the preparation of different extracts and wine. In

the country where they grow, they are much eaten by the natives, and

they enter into the preparation of different European food products,
after being mixed with sugar, chocolate, various kinds ot flour, etc.

In the manufacture of alcoholic extracts, the dry powdered seeds are

extracted with 60 % alcohol, and the extract thus obtained is concen-

trated until one litre of the solution contains an amount of extracted

matter corresponding to i kg. of dried seeds, or in other words, imtil

this alcohol contains 12.5 % of dry extract (Codex 1918, and Dr. Bris-

SEMORETs' formula).
When fresh fruit is used containing 40 to 50 % of moisture, more

highly concentrated alcohol may be added ; in such a case, the authors

used 75 % alcohol.

The following two analyses will give an idea of the high content of

cola nuts from Cochin-China :

Analysts No. 2303.

i) Matter extracted in a Soxhlet in 75° alcohol .
• • 15-34 % of dry nuts

Ash of extract 0.32 »

2) Matter extracted in a Soxhlet in 75° alcohol . . • • i3-ii »

Ash of extract 0.27 »

Analysis No. 2306.

JMoisture % of raw material, dried 0.850 %
iNitrogen 1.182 %, expressed as albuminoids 7-387

[Glucose
1-189

[saccharose
0.277

[starch
-. 70.670

ICellulose "- 2.333

ITannin 7.907

P2 O5 0.345

Fes O3 -.
0.030

^ Mg O 0.380
'^^^ ^

Ca O 0.296

K2 O - 2. 181

Si O2 and not estimated 0.108

Caffeine 1-927

Theobromine traces

Colouring matters and not estimated 4.120

100.000
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In the same fruit, sometimes the dark seeds, and sometimes the

lighter ones, are the richer in alkaloid, so that, there is no correlation

between the colour of the seed and its caffeine content.

Cochin-China cola nuts have a very good average caffeine content,

and the authors found that it varied from 1.19 to 2.39 % of the dry nut,

whereas the powdered nut of commerce contains from 1.25 to 2.2 %.
With a view to the utilisation of the nuts grown in Indo-China, the

authors suggest that the concentrated alcoholic extract should be made
on the spot, instead of sending the dried fruit (which may become mouldy
on the voyage) to Europe. In this way, products with a finer flavour

would be obtained.

According to the researches of GoRis and Arnauld, a portion of the

caffeine is combined with the red colouring matter of the cola nut,

and this organic salt splits up progressively in the organism. To this

peculiarity is due the prolonged action of caffeine when used in this form.

Messrs GoRis and Arnauld have also shown that this organic salt

disintegrates gradually during the drying of the cola nut under the in-

fluence of a special diastase that is present. It was for the purpose of

preventing the disintegration that the idea was entertained of destrojnng
this diastase before the nuts were dried, so as to preserve all the original

value of the product. They advised that the nuts should be exposed
in an autoclave for some minutes to the action of a temperature of I05°C,

or else immersed for a few minutes in boiling 90 % alcohol. These in-

vestigators also prepared their
"
intraits

"
(i) of cola by treating the

freshly-ground nut with 90 % boiling alcohol.

876 - "Tarn That" {Panax repens (?)) a Medicinal Plant Serving as a Substitute

for Ginseng. —- Crevost, Ch. in the Bulletin economique de VIndochine Year XXIII,

New Series, No. 140, pp. 107-110. Hanoi-Haiphong, Jan.-Feb,, 1920.

Tam-That should be very carefully examined in order to settle its

botanical identity, many different opinions having been held on the sub-

ject. It appears that the plant has been correctly determined as Panax

repens Max., an Araliaceae of the same order as ginseng.
Its rhizomes yield a medicinal substance said to be the nearest sub-

stitute for true ginseng {Panax Guvieng Ness.), which has a wide-spread

reputation as a tonic stimulant and aphrodisiac, which builds up the

strength of convalescents, and especially of women after childbirth.

The author deals with the cultivation of
"
Tam-That ", and the trade

m its rhizomes. He has reached the following conclusions :
—

Being a long-lived plant, it cannot be grown in high latitudes as

easily as an annual like the opium poppy ; for this reason, it can only
be cultivated by well-to-do persons, and would not sait most of the moun-
tain peasants. Nevertheless, it would be worth while cultivating it more

intensively in those high districts Mhere it has already established it-

self to some extent, and substituting it in a considerable measure for the

(i)
"
Intraits

"
are solutions containing vegetable principles in the same chemical con"

dition as those found in the living plant. (Author's note)
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poppy. This has been done to a certain degree in Yunnan, so that there

is nothing to prevent the same course being adopted in Tonking. The

product, Hke ginseng, is a panacea and not a drug for the cure of any

jspecified disease, but no doubt, it would be used in Europe. Even if it

(found no market there, howevever, its intensive cultivation in Tonking
i

would still be advisable, the only disadvantage to be foreseen being a pos-
'sible fall in the price of the rhizomes, but this is a fate that awaits many
other crops.

S77
- The " Primativo di Gioia" (Early Gioia) Vine. — Musci, G. and Sannino, j. a., vine
in the Rivista di Ampclografia Year J, 'So. 2, pp. 1-5, figs i. Alba-Livorno, January 15, GROWING
1920; No. 3, pp. 36-37, Febraary i, 1920; No. 4, pp. 49-51, February, 1920.

Prof. Sannino gives an exhaustive summary of the monograph
written by Prof. G. Musci (Royal Technical Delegate, Director of the Bari

Consortium for the Protection of Vine-Growing) ; and appends some short

observations.
"
Primativo di Gioia

"
is a vat grape which appears on the Italian

arket during the last 10 days of August. This vine, which is also

known simply as
"
Primativo ". or

"
Primaticcio ", belongs to the hilly

zone of the districts of Gioia del Colle and Santeramo, which is composed
of the spurs of the Murge, the lower slopes losing themselves in the rich

alluvial plain of the Matine. On these hills, which rise from 400 to 500
metres above sea-level, it finds the most favourable conditions of growth,
for the number of calories necessary for ripening its fruit is considerably
less than that required by the other varieties cultivated in Apulia.

" Primativo
"

grapes are largely imported into France, where the

.must is mixed with that obtained from local grapes, because it imparts
to the wine a bouquet much resembling the flavour -of certain French
wines.

Kothing is known of the origin of this vine, but some persons have

regarded it as i. degenerate Burgundy Pinot, and others have identified

it with the Cesanese vine, but Sannino has pointed out that there is a

great difference between the leaves of these 3 vines. As Pulliat ob'

serves, in
"
Mille varieUs de Vignes ", the Gioia

"
Primativo

" much re-

sembles a black Piedmontese
"
Dolcetto ". The researches of Musci

have revealed that towards the end of the XVIII century, a vine was
selected at Gioia del Colle which was more adapted than the others to

red soils {" terre rosse ") (i) and should produce early abundant, and

(i) This earth is rich in hydrated sesquioxide of iron mixed with varying proportions of

clay and at times silica, but rarely lime. It is formed beneath the upper layer of soil and is

derived from the disintegration of the compact limestone on the subsoil. Although this red

earth is sometimes more then 80 cm. thick, it is oiten much less, and occasionally thins out

altogether, in which case, the compact calcareous rock of the subsoil in exposed. The lime-

stone is traversed by conchoidal fractures in some places ; the strata are usually i m. thick,

and are either horizontal ,
or slightly inclined. Occasionally, intercalary beds of a few centi-

metres thick occur, but as a rule, the rock is uniform, showing no signs of stratification.

This red earth belongs to the cretaceous, and as has been shown by De Giorgio it corres-

ponds to the "
terra rossa

"
of Frioul, the Carso, and Albania. From the lithological and stra-

[8T6-8iy]



1002 VINE GROWING

excellent grapes. It is owing to its early ripening that this vine was
named " Primativo ". From Gioia de CoUe, it spread throughout Apulia,
and was grown a little in BasiHcata. If its identify with Dolcetto can be

proved, the
"
Primativo

"
variety is the vine most cultivated in Italy.

The Gioia
"
Primativo

"
has the following chief ampelographical

characters :
—

Stock rather vigorous ; habit upright.
Shoots of average length and diameter; internodes short, striated,

and wine-coloured, the tint becoming darker near the nodes. The latter

are regular, and bear average-sized, prominent, spherical buds ; tendrils

few and bifid.

Buds downy, green, and bordered with red.

Adult leaf of average size
"
five-lobed, upper surface rather bright

green, not glossy, smooth, flat, supple and glabrous ;
the lower surface

is pale green, rugose, and covered with thick down ; petiolar sinus deep,

rounded, forming a V. Dentation consisting of one series of irregular,

sHghtly-bent, unequal, sharp teeth. Veins raised, inclining to red in the

centre, tomentose on the lo\\er surface.

Petiole ^/^ length of median vein, thin, thickening at base, grooved

throughout its length, tinged with red, forms a right angle with the la-

mina. In autumn, there are red patches on the leaves ; the latter fall

early.

Bunch of average size, cylindrical with long wings. Stalk green,

penduncle short, slender, herbaceous, woody at base, pedicels short,

average, green; brush of average size, white. Grapes usually small, round

and dark-blue, with thin, glossy, dehcate skins, rot easily. For thi.!

reason, grape-sellers knowing that
"
Primativo

"
does not carry well,

send the pressed grapes in tanks or barrels.

Pulp. Soft, fleshy, very ripe, with very sugary juice, a pleasant
vinous flavour and characteristic aroma.

Pips nearly always 2 in number of medium size, long, brown.
"
Primativo

"
is a vine that shoots late, and is therefore little ex-

posed to spring frosts. It buds during the first ten days of April in the

Province of Lecce, from April lo to 20 at Conversano, etc., and not until

the end of April or the beginning of May in the hills of Gioia, Santeramo,
etc. It is fairly resistant to chlorosis, fairly immune from fungous diseases,

but very susceptible to prolonged drought.
In Piedmont,

"
Dolcetto

"
buds equally late and also suffers from

long drought.

tigraphical standpoint, it is analogous to the
"
bolo rosso

"
of Basilicata, and to the

" bolo
"

covering the mountains of Gargano, the hills of Fasano, Ostuni, Cisternino, lyocorotondo

Martina Franca, Ceglie Messapica, and those of Conversano, Castellana, Putignano, Xoci,

Alberobello, and the Murge of Canosa, Minervino, Spinazzola, Gravina, Altamura, Santerano,

Gioia, Cassano and the Serre of Galatone and Alesano. {Author)

Regarding /t;^/^ rosse and other soils of Apulia, see /?., May, 1919, No. 560; July-Sept.,

1919, No. 822 ; February, 1920, Nos. 293 and 304. {Ed.)
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In Apulia,
"
Primativo

"
flowers late ;

it is much affected by bad
weather conditions, so that its crop there is uncertain. Cold Wet springs
do much harm to vines planted in deep soil which also suffer considerably
in rainy damp autumns and winters. Musci advises bleeding, annular

incision, and the application of sulphur during the flowering season, to

prevent the flowers falling, and to promote the setting of the fruit. When
the flowers do not fall,

"
Primativo

"
fruits abundantly. In Piedmont,

"
Dolcetto

"
is not subject to its flowers falling.

The
"
Primativo

"
grapes ripen very early :

— During the last ten

days of August and the first days of September along the Adriatic coast

and on the vSalentine peninsula ; from September 10 to 20 at Conversano,

etc., and from September 20 to October i on the hills of Gioia, Albero-

bello, etc., according to the date of budding.
As the skin of this grape is delicate, it gets scorched by the sun in

very hot seasons. On shallow soils (Mola, Polignano, and Monopoli)
the grapes wither before they become completely ripe.

This can, however, be prevented by two extra hoeings carried out

ten days before the ripening of the grapes.

The early maturity of
"
Primativo

"
is of great importance, especially

in high districts where other varieties do not ripen till about the middle
of October, when heavy continuous rain falls which rots the grapes, or

the green berries are destroyed by the autumn frosts.
"
Primativo

"

ripens at the same time as Dolcetto and Pinot noir, which is the first per-
iod according to Pui^LiAT.

"
Primativo

"
is characterised by the productivity of its side-shoots,

which bear the small bunches called
"
racemi

"
by M. Musci. These

contain more grapes than ordinary bunches when the \dnes are thinned,
or topping before the flowering season causes the development of shoots

bearing many of these bunches. In Apulia, these grapes ripen and yield
a light red wine, rich in acids. M. MuSCi advises the removal of these

shoot-bunches, if ordinary blending wines are required, and for this

reason it is better not to top the vines.

The wine made from "
Primativo

"
grapes is of a violet-red colour

and has a vinous smell. It is difficult to make it in the hot zone of the

Apulia coast, on account of the high temperature of alcoholic fermenta-

tion which produces sweet wines that do not keep well. In the cooler

hill districts,
"
Primativo

"
furnishes a table wine especially if its grapes

are mixed with white grapes. In Apulia , wine from the
"
Primativo

"

\-ines can be aged, and when very old it assumes a yellow amber colour

like that of Marsala.

According to the data collected by the
"
R, Cantina sperimentale

"

at Barletta, the average sugar content of " Primativo
"
must is 20.65 % ;

average acidity is 5.80 %o ;
the average must yield is 74.23 kg. or 63.37 li-

tres per 100 kg. of grapes ;
the alcohol content varies from 11 to 12.6 %

for grapes growing in the cooler districts, to 13-J5 % and, in exceptional
cases, to over 17 % for those cultivated in warm districts ;

the former are
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used in the manufacture of table wines, and the latter for blending-
wines.

a Primativo
"

can be successfully grafted on the chief phylloxera-
resistant varieties, as has been proved by the Directors of the Apulia

Antiphylloxera Consortiums during trials lasting 15 years.

In the
"
Primativo

"
zone, the most commonly cultivated stock

is Rupestris 3309, which is resistant to drought ; number of successful

grafts 96 % ; growth \4gorous, yield high. When Primativo is grafted
on Riparia gloire and Riparia grand glabre 90 % of the operations per-
formed in the vineyard are successful and 60-50 % of those carried out

in the nursery, -whereas in temperate or cold districts, the contrary is

the result, especially if any forcing is used.

In Apulia, the wood of the scion on the Riparia stock grows very
thick, which is a disadvantage in the case of vnnes without props, as they

easily break off at the point of union. For this reason, Musci advises

that the point of the graft should be placed some centimetres beneath
the soil, and that the roots growing on the scion should be removed dur-

ing digging operations."
Primativo ", when grafted on Riparia, needs deep moist soil

(" lame ") ;
if the ground is too dry the graft grows little and the difference

between the diameter of the stock and of the scion becomes still more
accentuated-

Berlandieri Riparia 420 A is undoubtedly an excellent stock for
"
Primativo ". It grow vigorously in sandy clay or marl, even with a

rocky subsoil, provided there are numerous crevices in the latter. Un-
der such conditions, it proves very resistant to drought and excessive heat,,

its yield is regular and constant, and the grapes ripen early. During the

first few years, the scion grows but little, but after the 4th or 5th year,
it becomes luxuriant ; 70-80 % of the grafts made in the nursery are

successful, and 90 % of those executed in the vineyard. On BerHandieri

X Riparia 157-11,
"
Primativo

"
does very badly in shallow rocky soils,

but succeeds marvellously on sandy clays or clay loams even if they are

heavy, and also in very calcareous soils. The percentage of successful

grafts rarely reaches 70 %.
When grafted on Berlandieri x Riparia 34, it the soil is deep and

damp,
"
Primativo

"
is more vigorous and productive than when grafted

on 420 A and 157-11, even on soil containing 60 % of carbonate of lime.

On Aramon X Rupestris Ganzin No. i,
"
Primativo

"
does splendid-

ly on account of its af&nity to the former vine, which is also proved
by its complete union on deep, moist clay loam soils with a calcareous

marl subsoil very rich in carbonate of lime. The only defect of Ara-

mon X Rupestris is that it has little afiinity to
"
Primativo

"
and the Apu-

h'an vines, with the exception of
"
Turchiesca ", especially when the graft-

ing is done in the \'ineyard. Musci is of opinion that this difficulty could

be overcome by flute grafting, which has proved successful in 92 % of

the cases. Aramon X Rupestris does not flourish in deep moist, rich soils,

in which the
"
Primativo

"
grafts are inclined to set badly.
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Mourvedre X Rupestris 1202 which has been given up by the Sicilians

on account of its lack of affinity to the local vines, is however an excellent

stock for
"
Primativo ".

Grafted on Rupestris du Lot,
"
Primativo

"
grows extremely vigor-

ously but rich damp soils must be avoided, as these always cause the

flowers to fall. In Apulia, Rupestris du Lot prefers rocky ground with

many crevices which allow the roots to penetrate deep. The scion grows

fairly strongly there, and produces early grapes. Oh the other hand, on

shallow soils, the growth decreases after the first few years, and on sandy
soils, the vine suffers from drought.

Musci mentions the facility with which this stock is attacked by
bramble-leaf {roncet), while grafts 8 or 10 years old become rachitic and
weak, even if planted in suitable soil.

Rupestris metallica grafted with
"
Primativo

"
behaves in the same

way as Aramon X Rupestris No. i. The graft rarely succeeds, as is the

case with the other black Apulian varieties.
"
Primativo

"
grafted on the hybrids Rupestris x Berlandieri 301

and 219 A, and on Berlandieri x Rupestris 17-37, grows rather slowly

at first, but becomes very vigorous after 3-4 years, it is always very fruit-

ful, the grapes ripen early, and the vine is very resistant to drought,

301 A is a more productive and stronger stock than A 219, but the latter

is, on the other hand, more resistant to drought and excessive heat,

17-37 is superior to both the others, especially on the shallow, rocky soils

of the Murge chain.

Riparia Cordifolia X Rupestris 106-8 was abandoned without reason,.

[for Musci's experiments in growing it on shallow sandy clay or clay loam

soils proved it to be an excellent stock, the grafted \^nes being very strong
and productive.

[878
- Hybrid Vines for Table Grapes.

— pee I^aby, in La vie aincole et mraU, Year 9,

No. 19, pp. 3-25-327, Paris, May 5, 1920.

The following is a list of the vines which the author thinks produce

|the best table grapes.
First of all comes Seibel 5279, surnamed Aurore, because its fruit

ipens very early about 15 days before Chasselas. The bunches, of an

iverage weight of 150 gm., are composed of grapes about 16 mm. in size ;

their ski s are of a fine golden colour, they are very juicy, sweet, and have

pleasant aroma When ripe, however, their pulp is not firm and this,

together with the thinness of their skins, renders them unsuitable for

cports. They have many good qualities to compensate for this one de-

fect. No. 5279 is immune to mildew and oidium. In 1915 and 1917,
dthout any copper treatment, they resisted all fungoid diseases.

This vine is also very vigorous, it grows on its own roots in good soils,

rnd adapts itself well to the various stocks in general use. It is said to

)e a little susceptible to time but this, however, the author has had no op-

Jortunity to test.
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It is very productive, bearing 3 or 4 bunches on each side-shoot. It

buds in the second period.
The wine remains sweet for a long time, it lacks the acidity necessary

for normal fermentation, and could therefore be used in making dessert

wines.

Seibel 5279 thus produces excellent table-grapes, but they have to be
consumed where they are grown.

Seibel No. 2653 bears such attractive golden grapes that they are

known under the name of Flot d'or. Unlike those of Seibel 5279, they are

firm, though equally sweet, a little larger and slightly ovoid in shape. They
Tripen late in the first period.

The chief defect of this hybrid is that it is apt to millerander in too

damp places. In a well drained soil, and with age, this trouble can be over-

come.
It is very easily protected from disease, since 2 sulphatings are ample; it

is almost immune to'oidium. All it needs is one good application of sulphur
at the right time. This hybrid can well be used in place of Chasselas.

Seibel No. 3013 is as susceptible to mildew as Chasselas, and must be
treated as frequently. Its grapes are, however, finer.

Girerd 157. The author only recommends this hybrid for the produc-
tion of table.grapes if no better can be found, for it is very susceptible
to fvmgoid disease. Its grapes have, however, been used for the table on

many occasions, especiaU}^ in 1919, when the Chasselas were destroyed

by mildew. When grown on rather dry soils, the grapes of this vine can
be kept fully 3 months. If required for keeping, the grapes should be

gathered before they are quite ripe.

Seibel No. 5409, on the other hand is one of the case? of true hybrids

needing no treatment in normal years. It has already proved its

worth though not very extensively, as a producer of excellent table grapes.
The bimches are of average size and round, with spherical crisp, very
sweet grapes, above the average size ; their flavour is excellent. These

grapes bear transport well. They ripen late in the first period.
Seibel No. 5901 resembles the former in its characters, and the qua-

lity of its grapes, which are above the average size, round and crisp, i.

e., firm., and carry well. They ripen at the same time as those of 5. 5409..
Its foliage seems very resistant to mildew ; it also withstood oidium well

in 1920.
Two other later white hybrids can also be recommended for supplying

the table : Seibel Nos. 4762 and 867, They are very resistant, needing
no treatment and they also have the advantage of producing grapes that

xipen late in the 2nd period and can hang a long time on the vine without

rotting. Hence, when the earlj'' varieties are over, these grapes provide
fresh fruit without it being necessary to touch the reserve store. They
also keep very well. The bunches are composed of average size berries

which are very sweet and delicate.

Persons liking grapes with a musk flavour can gratify their taste by "^

growing a recent Seibel No. 6102, without ha\dng recourse to the numerous .

[818]
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treatments required by the Muscatels of Hamburg, Alexandria, Frontignan,
etc. This vine is very resistant and productive.

The author does not advise the cultivation of the following hybrids,
unless they are to be looked after like Vineferas : Malegue 51-20, which
has grapes of a true muscatel flavour, and No. 1897-12 of the same

hybrid. The latter is a little less susceptible to disease than the former,
but nevertheless needs a good deal of treatment.

The author is also very reserved on the subject of the Couderc

hybrid surnamed Muscat du moulin
;
he never found it in good condition,

although it had been treated several times.

As excellent and very decorative table grape?, two rose-coloured Sei-

bel hybrids should be mentioned :
—

(i) No. 5670, of the 1st period, with average bunches composed of

firm, crisp, very sweet grapes with a delicate flavour. The bunches can

hang on the vine without injury. The foliage is very resistant.

(2) No. 6090 ripening at the 2nd period ;
it bears splendid grapes

that keep for a long time. The foliage resistance is good.
I'he author concludes his description by mentioning 2 black hybrids

producing grapes that would grace any table. One, Seihel No. 4643, whose
fruit ripens at the beginning of the ist period, has average sized bunches,
with medium, round, fairly firm, very sweet, high-flavoured grapes with

a delicate taste.

The other Seihel No. 5813, is of more recent cultivation, and may
be used as a substitute for Morterille, or Cinsault from South-West France,
The bunches are only of medium size, but the berries are large, o\ oid, and

crisp, ripening during the 2nd period. They stand travelling well, and
will be as useful as the grapes of Morterille for sending to countries where
black table grapes are in demand. The foliage will probably require treat-

ment with sulphate in seasons when disease is rife, but this hybrid is at

all events immune to oidium, which renders it clearly superior to Morterille.

As we have just seen. Franco-American hybrids are in no wise in-

ferior to French vines as regards the character and variety of their fruit.

After those furnishing colouring grapes for blending, and the grapes used
in making the ordinary red and white wines, the magnificent golden and
succulent dessert grapes should be mentioned. It may also be added that

grapes with a muscatel flavour suitable for making liqueurs are also to

be found among the products of these crosses.

The chief reason for ranking them above the Viniferas is that they
can easily be cultivated without many applications of Bordeaux and other

mixtures, and of copper and sulphur powders, which give a bad appearance
to the grapes and greatly increase the cost of production.

879 - Vines Affected by the Frosts of April 6 and 7, 1920 (i).
— biron, M. in Le Pro^rh

ai^ricole et viticole, Year 37, No. 21 pp. 495-496. Montpellier, May 23, 1920.

The author studied the effect of the white frost of April 6-7, 1920,

upon the vineyards which had suffered most. These were situated on rich

(i) For the behaviour of frost-bitten vines in North Italy see R., June, 1920, No. 664. {Ed).
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soil (ancient alluvium) on the banks of the Herault. He summarises his

observations under the following headings :

(i) Influence of the configuration of the ground.
— The vines growing

on the sloping ground bordering the river (at the height of about i metre

above it), had not suffered at all, in most instances.

(2) Effect of ploughing.
— The author first investigated the go-

belets has or vase-shaped vines, this type of pruning being the commonest
in the district.

Vineyard ploughed the day before the frost ^

Surface of soil turned over \ Great damage

Many clods and weeds dug in
*

Vineyard ploughed (weeds high) . Great damage, but less than

in previous case

Vineyard ploughed without ridges (without weeds) . . some damage.

Vases of new shape (very short branches on high stem).

stock uncovered No injury observed (except

on a few ver\- low vines)

Vines earthed up i ridge \

a » » 2 ridges i

» j> 11 completely \ More or le-ss injured, but not

» » ) with grass I seriously

» » » without grass" /

(3) Influence of the Vine. — The observations refer to vines situa-

ted under the same conditions.

Bourrets No injury

Clairettes No injury

Carignans No serious injur}-

Aramons Serious injury

.\licantes Serious injury

Jacquez Buds totally destroyed

(4) Effect of method of pruning.
— Vase-pruning : The young low

vines suffered more than the others.

Vase-pruning (very short branches on tall stem) :
—

{a) little injury
in the case of uncovered vines ; (b) some injury to earthed up, or grassed

up vines
; (c) vines grown on wires hd not been touched by the frost.

(5) Effect of date of pruning
— Vines that had undergone

"
espoud-

rassage
"

(i) and then repruned a fortnight before the frost, were found

to have suffered least.

Conclusions. — From the preceding observations, the author was
able to draw the following conclusions :

—
A vine suffers less from the effects of frost in proportion to its height

above the ground, and to th^ compactness of the soil.

(i)
« Espoudassage » is the system of autumn pruning, which consists in cutting out

the surplus shoots and those which will be repruned in s;~ring to a height of 50—40 cm.

(See Dictionnairc d'Agriculture ct de Viticulture. Seltensperger [Ed).

[879]
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Other factors of equal importance are the frost resistance of the vine

and its power of breaking from a second eye found at the base of the young
shoot in certain varieties (Aramons).

880 -The Figs of Smyrna. — The Cyprus Agricultural Journal, Vol. XV, Pt. 2, pp. 189-190.

Nicosia, April, 1920.

Some thirty years ago only about lo 000 acres of land in the Vilayet

of Aidin were planted with fig trees which gave an average crop of about

9000 tons ; to-day the orchards cover some 25 000 acres, and 23.000 tons

is the medium yield. However, the cost continues to advance, but, not-

withstanding this fact, the demand keeps steadily ahead of the supply.

The majority of fig plantations are owned by Turkish peasants, being

mostly found in the Meander Valley. The districts where the best figs

are produced are Inovassi and Ortaxe. The transport is dependant

enterely on the single railway line belonging to the Ottoman (Aidin)

Railway Company. The quality of the Smyrna fig is superior to all other.

The fruits are dried by the peasants and transported to the markets in

Smyrna where they are sold to the highest bidders. Packing methods are

then adopted to suit the requirements of the different countries to which

they will be exported.

FRUIT

GROWINO

LIVESTOCK AND BREEDING

881 - Syngamus laryngeus Parasite in Cattle and Buffaloes in India. — Shea-

THER, A.Iv. and Shilston, A. W. in Aaricultural Research Institute Pusa, Bulletm'iso. 92,

figs, 28. Calcutta, 1920.

Nearly 200 buffaloes, 100 plains cattle and 500 hill bulls have been

examined by the authors. Worms {Syngamus laryngeus) were found in

about 13 % of the buffaloes and hill bulls and about 15 % of the plains

cattle, and were as a rule attached to the larynx. The maximum number
of worms found on any one animal was 17 in the case of hill bulls, 24 in

the cas^ of buffaloes, and 16 in the case of plains cattle. Generally,

however, only, one or two were found.

The only published account of a Syngamus parasite occurring in cattle

appears to be that by M. Raii^i^iet in the Compies Rendus de la Societe

d^ Biologie for 1899, p. 174.
The parasite, the morphology of which is described in detail by the

authors, does not cause material damage to the animal which serves as

host, as a general rule. Occasionally, however, the pharynx becomes

affected, followed by congestion.

«82 - New Methods of Treating Epizootic Aphthic Fever (1).
— De Benedictis, a

,

in La Propaganda a'^ricola, .Second Series, Year Xll, No. 7, pp. 95-99. Bari, April 15,

1920.

During the outbreak of epizootic aphthic fever in Italy in 1919, several

methods of treating it were suggested : those proposed by Prof. Terni
•and Prof. Mori (2), respectively, gave satisfactory practical results.

(i) See R., March, 1920, No. 335.

(2) Abstract in R., July-Sept., 191 9 No. 923. [Ed]
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Prof. Terni advises the use of the following remedes : loo gm. ethei

+ 100 gm. 950 alcohol + 100 gm. physiological salt solution (0.8 gm,
of sodium chloride in 100 gm. distilled water) + 15 gm. crystallised car- ^
bolic acid. This mixture is injected subcutaneously daily during the acute

stage of the disease (4-5 days), and then every 2 days for 5-6 days ; from

20-30 cc. being used for large animals, half the amount for those of average
size, and a quarter for small ones.

jj^

Simple sub-cutaneous injections of carbolic solutions have also given

good results : 5 gm. crystallised carbohc acid -f 100 gm. of physiological
salt solution

;
the doses being 20 cc. for large animals, 10 to 5 cc. for average

sized and from 5 to 10 cc. for small ones.

The best place for the inoculations to be made is in the region behind
the shoulder and in front of the stifle, and the hair should be shaved off

an area 30 cm. square in order to be able to disinfect the skin with alcohol.

In very serious cases, in addition to giving these injections it is ne-

cessary to give cardiac stimulants. Prof. Terni advises the injection
of 25 cm. caffein -f 34 gm. sodium benzoate -f 100 gm. of distilled

water, the amount used being 10 to 20 cc. for large and average-sized
animals, and from 5 to 10 cc. for small ones.

The infected animal should be kept on reduced fare during the fever

period, and should gradually return to its normal rations. The intestine

should be kept quite free, in order to prevent the development of gaseous
fermentation in the rumen and intestine due to the presence of excreta,
which hinders the circulation of the blood, and fatigues the heart. In

order to prevent such fermentation, especially in the rumen, it is well

to give every second day a dose of sodium hyposulpite dissolved in tepid
water (150 to 200 gm. for large animals, 100 gm. for average-sized and small

ones) .

883 - Stomach Worms in Sheep. Prevention and Control. — United states Departmen-
of Ai^riculture, Department Circular No. 47, pp. i-io. Washington, D. C, Aug. 1919,

Amongst the stomach worms in sheep which give rise to serious diffi-

culties owing to economic losses thereby entailed, must be included Hae-
monchus contortus which is common on farms in North America, particul-

arly during wet summers. This parasite has been studied in detail by the

Zoological Division of the Department of Agriculture, and although still

under investigation, sufficient information has been gathered to show
how affected sheep can be successfully treated, and also how to combat
the parasite by means of adequate prophylactic measures. . ^

Means of Recognising Sheep affected by " Haemonchus contor-
tus

"
IN THE STOMACH. — In most cases, the disease is only discovered

by the death of one or more lambs, followed by a post-mortem examina-

tion. If however, the flock is under careful observation, signs of disease

win be noticed on the living animals. Towards the middle of summer,
or even before, dullness and general indisposition are among the first

indications, accompanied with a bloodless appearance of the skin, and of

the mucous membanes. The whiteness of the skin has caused the trou- p
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ble to be termed in some sections
"
paper skin ". In many cases there

is a watery swelling under the jaws.
Doubt as to the cause of the trouble can be removed by an examination

of the 4th stomach as anyone unfamiliar with the ailment can well afford

to kill the animal in question. If the Haemonchus contortus is present,

they can be seen, often in large numbers, wriggling around in the stomach
fluids. The worm measures from |4 ^"^ ^ ^4 i^- i^ length ; it is as thick

as an ordinary pin, and spirally striped with red and white. When the

stomach is empty, some of the worms can often be seen adhering to the
mucous lining of the stomach,

fi How CAN THE Worms injure the Sheep ? — The injurious action

"of these stomach worms may be attributed to two causes:— first, the loss

of blood abstracted by the parasites, and second, the destruction of red

corpuscles by a poisonous substance which is secreted by the parasites,
and which passes into the blood circulation. Evidently the older sheep
are more resistant to attack than the lambs. Furthermore, in the blood

of adult sheep, there appear to be substances tending to neutralise th^

poisonous matter secreted in the parasites that are absent from the blood

of lambs, or that, if present, occur in smaller quantities. Besides the di-

rect injury caused by stomach worms, it should not be forgotten that

damage may also be done by bacterial infection through the wounds made
by the worms in the mucous lining of the stomach.

Treatment of Infested Sheep. —
(a) Medicinal. Dissolve 34 lt>.

of powdered copper sulphate in ^4 pi^t of boiling water. Add sufficient

:old water to make the solution up to 3 gallons. This will make approx-
imately I % solution and enough to dose 100 adult sheep In the pre-

paration thereof, only clear blue crystals of copper sulphate shotdd be used,
md these crushed into powder each time. The following doses to be
idministered per head are here quoted, namely :

— lambs under i year
1 1^/402., sheep over i year old 3 ^ oz.

For purposes of administration, is employed : (i) a strong rubber tube

uineasuring about 3 ft. long and ^/g in., in ^diameter ; (2) a hard rubber,
raorcelain or enamel funnel at one end of the tube; (3) a brass mouth piece

i\} in., long and^/g in., diameter, fastened to the other end. It is preferable

f:;hat the end of this tube should be closed at its lower end, and holes made
n the sides about the last two inches of its length.

It is wiser to apply this treatment when the animals are fasting.

|?or
the best results, sheep should not be watered for 2 hours after-

ards.

While being treated, care should be taken that the liquid is kept
ee from the windpipe and consequently from the lungs. The animal
ust therefore be held horizontally and the brass mouthpiece placed in

he mouth not to reach farther than the base of the tongue. The li-

uid should not be administered rapidly, but sufficient time allowed for

he sheep to swallow comfortably.

(b) Change of Pasture. — Although losses • from stomach worms,

ay in many cases be minimised by the above mentioned treatment,
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it is always advisable to change the pasture and place the flock on ground
free from infection.

It is wise to institute preventive measures before the infection be-,

comes evident, in order to forestall economic loss. It is important there-

fore that the shepherd should know how and when infection occurs

Method by which Sheep become infested by Haemonchus con-

to rtiis :
—
a) Infested pastures.

— Stomach worms are able to live and carry
out their reproductive function only in the alimentary canal of sheep and

other ruminants, and usually only in the 4th stomach.

Each female produces thousands of eggs, which pass out of the intes-

tine in the feces and which in a few hoiurs, days or weeks, according to

the temperature, if they are not killed by drought or frost, start to hatch.

The larvae are able to withstand inclemency of weather and periods of

drought better than the eggs. During the larval stage, the stomach worm
is active in the presence of moisture. A decrease in relative humidity

pauses momentary suspension in activity. In the stomach of the sheep
in the course of 2 or 3 weeks the worm reaches maturity.

The length of Ufe of a worm in the stomach has not yet been deter-

mined. Experiments have nevertheless demonstrated that 19 months
after the first sign of infection, stomach worms were still found, although
in limited numbers. These experiments do not prove anything defi-

nite, as there is always a possibihty of reinfection developing through
the feces of the sheep in question. If these experiments prove nothing
as to the length of Hfe of the adult worm, they demonstrate however the

futility of attempting to rid sheep entirely of stomach worms by simply
'

keeping them away from infested pasture.

b) Length of time pasture may be infested.
— The maximum period

during which the larval stomach worms are able to survive on pastures,

or pastures on which infested sheep are grazed is not yet definitely

known. It has however been found that larvae were still apparently
active after nearly 8 months (October 25 till June 16). Laboratory tests

have proved that larvae are stih alive after 9 months (September 14 to

June 5). Cultures in which the larvae were allowed to develop stiU

showed signs of vitality after 2 or 3 months, although submitted to a

temperature of 0° and even lower, while in other ctdtures, eggs and

newly hatched worms were killed within a few hours when exposed to

a similar temperature.
These observations show that the pastures may remain infected by

larvae several months after sheep have been removed. They show in

every case that cold hinders a spread of infection on pastures occupied by
infested sheep.

?-ft: There are two ways by which a pasture may be freed of infection :
—

i) by excluding sheep and other ruminants for at least i year from pre-

viously infected fields ; 2) by turning the pasture into a cultivated field.

Methods to be employed to Prevent Loss from Stomach worms.
— In seeking to find a method which will eliminate the evil effects of
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stomach worms, it is necessary at present to be content with reducing the

amount of infection to a minimum, and maintaining this standard.

a) Early development of lambs. — It has been proved that if the

lambs are born early in the year and fed as much as possible before

they are sent to pasture, the danger of infection will be practically negli-

gible, as the lambs will develop into a marketable weight before the

summer.

If, however, lambs must remain for several months on pasture, fre-

quent changing of pasture will be necessary.

b) A practicable method of pasture rotation. — It has already been

stated that a pasture occupied by infested sheep ought to be kept from

use for a year at least in order to become freed from stomach worm larvae.

From 10 to 20 days, according to temperature and moisture, must

j

intervene between the feces containing eggs, and the development of the

larvae. If the sheep are moved into pasture before the eggs develop
into larvae, .there is no danger of infection. The practical difficulty

Ues in always having fresh pasture available. If the same pasture is

always used it would be necessary to separate into lots, allowing the flock

to be moved at least every 2 weeks, and without occupying the same

Iground twice within 12 months.

Ploughing the land infested, following by sowing forage crops, greatly
Ireduces the danger of infection. This fact allows the same land to be use

12 or 3 times each year for sheep grazing. Even the lambs can stay there,

land this is a distinct advantage as thej^ may safelj^ remain there from wean-

ling time until the winter.

If this pasture rotation system is employed in conjunction with the

|treatment described, excellent lesults will be obtained.
«

884 - Rabbit CoccidiOSiS. — Vilcoq (Director of the School oi Agriculture at Chesnoy, I,oi -

ret, in Comptes rendus des Seances de VAcademie d'Agriculture dc France, Vol. VI,

No. 24 pp. 609-613. Paris, June 23 and 30, 1920.

In many country places, rabbit rearing is attended with serious

fhculties on account of the diseases with which the rabbit -breeder is

bliged to contend. One of the commonest of these maladies is hepatic

;occidiosis, popularly known as « maladie du gros vente » (swollen belly).
The infected animals gradually lose their aj^petite, grow thin and

'eak, becoming anaemic and having all the symptoms of cachexia.

he abdomen swells, diarrhoea sets in, and death supervenes in from 2

o 3 months. The liver is hypertrophicd, and covered with whitish or

yellowish-white patches, usually of the size of a millet -seed, which occur

solated or in streaks, and contain a sort of 'cream-like mixture.

The disease is due to Coccidium oviforme. The author gives its symp-
oms, and speaks of the wide-spread nature of the malady and the mea-
ures adopted for its prevention. He describes the curative treatment he

pmployed and states that the ether extract of the roots of the male-fem

ontaining 24 to 25 % of the active principle, filicine, has undoubtedly

therapeutic effect upon hepatic cocci diosis. Although the experiments
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made were not sufficient to allow of being able to give an exact pre-

scription, the author thinks that 0.75 gm. of extract mixed with 4 gm. of

sweet oil would be sufficient, in the majority of cases, to effect a cure.

In his experiments, the infected rabbits were at once isolated ard some
oats were added to their food to make it more nourishing. After a short

time, they regained strength and were on the road to recovery. The cure,

was complete, and the rabbits, on being killed for the table some tim^
later, were found to be suffering from but slight hepatic troubles.

FEEDS 885 - Nitrogen Metabolism of Two Year Old Steers. — Bull s., GRmDLEY, h. s.,i^
AND FEEDING Journal ofAgricultural Research, Vol. XVIII, No. 5, pp. 241-254. Washington D. C^

Dec. I 1 91 9.

The authors conducted an experiment on metabolism at the Illinois,

Agricultural Experiment Station, upon eight 2 year old steers, covering
a period of 37 weeks. Determinations were made of the quantities of ni-

trogen ingested and excreted and the results are expressed in the append-
ed Tables, and in the discussion.

The steers maintained a positive nitrogen metabolism for long periods,
when receiving considerab.y smaller amounts of digestible protein than

are usually considered necessary for maintenance.

Curves showing the nitrogen consumption, the total nitrogen excre-

tion, the urinary nitrogen, and the nitrogen balance are more or less pa-
rallel.

Steers which received larger amounts of nitrogen stored larger amounts.

The authors state that 14.7 % of the total increase in live weight
was protein. Each steer stores from 18.9 to 25.1 % or an average of

22.37 % of the protein digested. Although the various lots (2 animals

per lot) were given different feeds, varying from the ordinary maintenance

ration to the maximum amount readily eaten by steers and althou^l
the proportion of maize in the ration had been increased as the experi-
ment proceeded, and that towards the end of the latter, linseed oil meal

had been introduced (during the preceding part of the experiment the

chief feed was clover hay) ;
the differences in treatment had no effect

upon the percentage of protein in the increase of live weight, nor on the

percentage of nitrogen absorbed and retained. As a general rule in every

case, there was a decrease in the percentages of protein stored, toward:

the end of the experiment, but this fact may be attributed to the advancing

age of the animals.

Out of 284 nitrogen metabolism records, 5 only gave negative re*

suits, two concerning maintenance fed steers and 2 on full feed.

880 - The Use of Weeds as Forage. — Pouget I., in Revue agricole de I'Afrique du Nord

Year 18, No. 51, pp. 61-63. Algiers, July 23, 1920.

Many wild plants are refused by animals when they are offered t('

them dry, though they are readily eaten in the form of silage. This i

the case with the weeds that grow very rapidly in spring time on wast

ground or on the roadsides ; they could often be used for feeding stock

but at present are only rarelj^ turned to account.
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In Tunisia, Col. Rebii,i,KT has obtained excellent results with a mix-
ture containing nettles, wallflower, sow-thistle, euphorbia, mallow, fumi-

tory, thistles, arums, and the leaves of asphodel, fennel, etc.

In Algeria, M. Barrot, of Philippeville, collected all the wild plants
which grow more or less everywhere and ensilaged them.

M. Iv^VY, of Setif, did the same, and thus obtained a large amount
of additional food for his large dairy farm. The plants chiefly found in

his silage are rat barley, a wild lucerne, some kinds of ray-grass, mustard,

brome-grass, and species of Lencanthmia.

When ensilaged, the food value of these plants compared well with
that of ordinary forage, crops as is shown by the following analysis :

—

Water

Ash

Total nitrogenous matter

Fats.

Cellulose

Sugars

Extracts (not sugars) . .

Starch . .

Butyric acid

Unsilajed
green forage

Per cent.



10l6 FEEDS AND FEEDING

formed 2.6 % of the green forage, and only 1.6 % of the silaged

forage).
In the present case, these losses are only of secondary importance,

for the process transformed worthess raw material into a valuable food.

Further, it is possible to reduce these losses to a minimum.
In the present case, acid silage was made, as is shown by the large

proportion of butyric acid present. In making sweet silage the losses

are much less. It would be of advantage, therefore, to obtain sweet

silage, which can be done with certainty by adding to the mass, at the

moment of ensilage, lactic ferments (such as the lacto-pulps of MM.
BouiLi,ANT and Croi^bots (i).

The above table giving, on the one hand, the average composition

(according to Keli^ENER) of some silage forages and, on the other, the com-

position of the silaged weeds, shows that the latter is of quite the same

value as the former, which consisted of cultivated plants.

887 - The Use of Poppy Seed Cake as a Cattle Food and Its Effect on Yield of Milk and

Composition of Butter. — Annet H. E., and Sen J. N. in The Journal of Agricultural ;

Science, Vol. IX. Pt. 4, pp. 316-429, charts 7. Cambridge, Oct., 191 9.

India produces a considerable quantity of poppy seeds, the greater

part of which is exported, especially to France. This seeds is used chiefly

for oil extraction, and the residue forms the so-called poppy oilcake.

Smetham gives the following analyses of this oilcake :
—

Water 10.15 % '^ ;

Albuminoids 35-38

Oil 11.43

Carbohydrates 20.04

Woody fibre 7.90

Ash 15-10

It is generally believed that this oilcake encourages the animals to

become sleepy. Keei.ner considers that poppy oilcake is injurious to

milk or young cattle or pregnant animals, but is suitable for fattening

stock

The experiments undertaken by the authors were designed essentially

to detect any noxious properties in poppy oilcake and to determine its

nutritive value ; but there were not sufficient animals for this latter pur-

pose. One cow (Phulia) and two buffaloes (Rukminia and I^achminia)

were the only available animals for the experiment.
The buffaloes received a daily ration of 20 lb. straw, 6 lb., bran, 3 lb.,

of pulse husks, and 3 lb., mustard cake. The cow's feed consisted of

13 lb., straw, 6 lb., bran, 2 lb. husks, and 2 lb. mustard cake. \t a cer

tain date the mustard cake was substituted by an equal amount of poppy
cake and this was continued for 6 weeks.

The weight of the animals from beginning to end of the experiment
did not signify any marked "hange : the cow showed a diminution of

28 lb., one buffalo 14 lb. and the other conserved its initial weight. The

(i) See R., January, 1916, No. 109 ; R. Feb., 1916, No. 232; R. Feb., 1918, No. 231;

i?., Feb. 1 91 9, No. 257; -K., July-Sept., 1919, No. loio; R., July-Aug.. 1920, No. 802. (Ed.)

[886-887]



o

F:eKDS AND FEEDING IOI7

condition of animals was not found to be affected by the action of poppy
cake ;

there was no indication of the reputed action of the same in bringing
about drowsiness.

The quality of the milk and butter remained the same during the whole
course of the experiment. With regard to the milk yield, the cow Phulia

yielded on an average 10.2 lb. milk per day during the first period (fed

)n mustard cake), 9.6 lb. 'during the second period (poppy cake) and 10.2 lb.

n the third period (mustard cake). The buffalo Rukminia jdelded
r 0.5 lb. milk per day during the first period and 7.5 lb. during the second,

luring the coarse of which she dried oS. The yields of milk by the buffalo

.achminia were 13.5, 15.3 and 14.9 lb. respectively during the 3 periods
if experiment. Judging these data as a whole, the feeding of poppy cake

n place of mustard cake does not seem to injuriously affect the milk jrield.

The average fat contents in the milk were :
—

3.6,04.3,05.3 % for the

~ow ; 5.5 %, 6.T % and 6.4 % for the buffalo Lachiminia during the 3 per-
ds respectively. The buffalo Rukminia 's milk contained 6.8 % dur-

11 g Period I, and 7.5 %in Period II. Poppy cake did not appear to have

uy deleterious effect on the fat content of milk.

The authors also conducted investigations as to the composition of

lutter fat and made determinations of refractometer values, the Reichert-

leissl number, the Polenske number and the saponification value.

The average refractometer figures at 40° C for butter fat from cow's

jilk was 42.3 during Period I (mustard cake ration) 40.7, during Period II

poppy cake ration), and 40.2 during Period III (mustard cake ration)
'he average figures for the buffalo Rukminia were the same for the Per-

)ds I and II and the variation was o to 0.7. The refractive index for

<achiminia for the 3 periods was 41.4, 40.4 and 40.8 respectively.
Re idlert-Meissl numbers. — Butter fro mmilk yielded by the cow gave

n average of 27.4, 28.7, and 30.6 at the 3 periods respectively ; 26.6 and

5.7 for the buffalo Rukminia, in Periods I and 11; 36.1, 37.4 and 36.1
>r the buft'alo Ivachminia at the 3 periods respectiveljr .

I

It may be concluded as a result of the comparison of the refracto-

: leter values and of the Reichert-Meissl numbers that, generally speaking,

I
fall in the refraction value is accompanied by a rise in the Reichert-

leissl number.
Polenske mimhers :— Butter fat of milk from the cow had the aver-

ige values of 1.8, 2.0, and 2.4 for the 3 periods ; the corresponding figures

|)r
Ivachminia being 2.0, i.i and 1.7 respectively, and for Rukminia,

3 and T.4 for Periods I and II.

Saponification vahies : — Butter fat of milk from the cow for the

periods were respectively : 219.3, 228.3, and 228.6 ;
for I^achminia,

|23-6, 233.6 and 230.0, and for Rukminia, 214.6 and 222.2 during Periods I

d II respectively.
The author has drawn the following conclusion : the substitution of

bppy seed cake for mustard cake does not produce any ill effects. The
iiimals readily ate the first mentioned cakes ; but the amount fed, how-

fer,
was not great.
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HEEDING 888 - Reorganisation of the Normandy Herdbook. — Berge, r., in the Comptes Rendm
de VAcadeniie d'Agriculture de France, Vol. VI, No. i8, pp. 479-484. Paris, May 19'

1920

The author laid before the Academy the new regulations, as well

as the new score to be adopted in the Herdbook of Normandy Cattle which
has just been entirely changed.

Since the end of 1919, the Regional Agricultural Office of the North
has been engaged in re-casting this Herdbook, having been encouraged
to undertake this task by the progress already made in other countries,

particularly Holland, and the special conditions of breeding and using
Normandy cattle.

A Commission held several meetings for the purpose of drawing up
the new regulations which were finally adopted on May 8, at Caen, first

at a full meeting of the Herdbook Commission, and afterwards, at an im-

portant meeting, to which had been invited a large number of the breed-

ers from the 5 departments of Normandy.
The former Herdbook Commission had been composed of 15 mem-

bers, 3 being appointed for each department by the Prefects of la Manche,
Orne, Calvados, Eure, and lyower Seine. It was presided over by the

Prefect of Calvados.

It was constituted a legally-recognised Association, capable of in-

cluding all persons or associations interested in breeding the Normandy
breed of cattle, and willing to conform to its statutes and regulations.

The Association is of unlimited duration.

Its principal work is to keep a Herdbook, in which it has been def

cided to enter, in the case of each animal, its purity of breed, points, pefr

formance, and a well-authenticated pedigree (Art. 4 of regulations).

Article 5 states that the special objects of the Association are :
—

to preserve, by means of selection, the purity of the Normandy breed

of cattle
;
to contribute to improving their performance as beef and dairy

animals ;
to encourage the rearing of stud cattle for breeding purposes,

first in Normandy, then in other suitable parts of France, and finally

abroad. Severe penalties are to be imposed upon any member, who by

wrongful action, shall do anything to hinder the progress of the work
of the Herdbook Association.

The Association is administered by a Council consisting of :
—

i) Fifteen members {3 for each of the Departments of Normandy)
elected for 3 years by the General Meeting ; one additional member shall

, also be nominated annually for each of these Departments by the General

Meeting.

2) The President of the Regional Agricultural Office of the North,

or his deputy.

3) The President of the Regional Chamber of Agriculture of th<

Departments of Normandy, when appointed, or his deputy ;

1^ ;>-> 4) The 5 Directors of the Agricultural Services of the Department
of JNormandy, or their deputies, Professors of Agriculture.

[888]
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One third of the 15 members nominated are ehgible for re-election every

year. The subsequent article of the regulations fix the composition of the

Committee, which is nominated by the Council, and define the powers of its

members, the nature of the resources of the Association, and provide
that if it should be dissolved, its funds shall be devoted to the improve-
ment of the Kormandy Breed of Cattle.

The Score gives the scale of marks awarded for purity of breed,

points, performance, and pedigree.
It fixes the standard of the breed.

Two classes of animals are at present registered :— (i) Those ad-

mitted on their own merits (breed characters and points) ; (2) the off-

spring of pareuts already entered in the Herdbook.
From a date to be fixed by the Council of Administration, only the

progeny of cattle already registered will be entered.

The chief innovation that has been introduced into the Normandy
Herd-Book is an Advanced Register [Livre d'Elite), in which may be en-

tered by order of the committee: —
(i) Bulls and cows having at least 2 generations of ancestors re-

gistered in the Herdbook, and which themselves have all the pure-bred
characters, and have been prize-winners at general shows or special shows
for Normandy cattle.

(2) Breeding animals which are considered by the Registration
Committees as of exceptional merit, especially pure-bred cows, with very
good points, having produced (according to the figures of the Syndicates
of Milk Control, achnowledged by the Committee) larger amounts of

milk and butter than those fixed annually by the Council.

Great care is taken in the registration of the offspring. Each owner
of a registered bull is given a book of forms with counterfoils, in which to

enter the services of the animal.

When a registered cow is served by a registered bull, the owner of

the former sends, within 6 months of the date of the last service, a cer-

tificate of the service made out on one of the forms of the book.

During the week following the birth of the calf,
• the owner, on his

own responsibility, sends to the Herdbook Committee the birth-certifi-

cate of the animal, together with a fairly detailed description, mention-

ing especially the markings and patches of colour on its face and cheeks.

As soon as this certificate reaches the Herdbook Committee, the

latter appoints an Inspector to investigate the correctness of the inform-

ation furnished.

These Inspectors are chosen preferably from the Inspectors of the

Dairy Syndicates, the Members of the Breed Syndicates Committee, of

Mutual Cattle Insurance Societies, or of other Associations. They can
also receive a salary which is fixed by the Council. In addition, the

Council has also the power of assigning the work to one or more Inspectors

appointed by the Herdbook Association.

Animals thus recognised are entered on the merits of their Hneage.
In the case of each registered animal, there is provided a separate
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numbered sheet stamped by the Herdbook Committee, on which the

owner writes the pedigree of the animal, notes regarding its points, prizes

obtained at Shows, and in the case of cows, the results of the tests of its

milk and other dairy produce, and the destination to which they are sent.

Then come some regulations of a general character, of which the fol-

lowing are worthy of mention :
—

Markings.
— The animals shall be marked in a certain special man-

ner by tatooing in the inside of the left ear.

The breeder is required to send a photograph to be put in the Advanced

Register.

Certificates.
—

Registration certificates for animals to be exported
shall be granted under the auspices and control of the Ministry of Agri-

culture, and of the National Society for the Encouragement of Agriculture.

A clear distinction shall be drawn between Herdbook certificates, and Ad-

vanced Register certificates.

Publications. — The Council shall publish a periodical Bulletin, as

well as notices and monographs respecting the best animals, and the best

herds of the Normandy breed. The former Herdbook Committee has

bequeathed all its property to the Association which has superseded it,

and which will enter on its registers all the animals already entered on

the Normandy Herdbook.

889 - HerdbOOks. — Dechambre, p., in Comptes Rendus de VAcademie d'Agriculture d-e<

France, Vol. I<I, No. 20, pp. 498-505. Paris, May 26, 1920.

A report made in' the name of the Section of Animal Husbandry s,

[Section d'Economie des Anima-ux) upon a pajjer by M. De IvAPParEnX
entitled

"
Les livres genealogiqties ". The Association supports M. De

lyAPPARENTs' suggestion, and recognises that for the progress of stock-

breeding, it is not only of advantage to have Herdbooks for all kinds of

animals, but that it is necessary to institute them in France with as

little delay as possible.

Breeding must be intensified, in order to make good the deficit due
to the loss and slaughter of stock, but attention should also be paid to

increasing the individual jneld, in order that greater productivity may
be obtained with fewer animals. In fact, the increase in individual yiela

is perhaps a more important and efficacious factor than the actual multi-

plication of the number of head.

This leads to an expression of opinion regarding the general organi-
sation of stock-breeding methods in France.

The creation of a strong organisation to supervise and direct stock-

raising in France is the only means of thoroughly and systematically

improving it. The Section is of opinion that a Stock-breeding Depart-
ment {Direction d'Elevage), or if preferred, a Department of Animal In-

dustries, should be established at the Ministry of Agriculture, ha^^ng un-

der its jurisdiction all matters relating to foreign trade in domestic an- i

imals, their breeding, exploitation, feeding, iiiiprovement, and hygiene.

Further, that this Department should -work on the lines adopted by the
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Bureaux of Animal Husbandry in the
, United States, and that it should

be called upon to give a strong impetus to all branches of stock-raising.
While awaiting the creation of this organization, and in order to pre-

pare the way, it would be well to appoint a Chief Stock-breeding Council

[conseil superiettr de I'Slevage) to study all questions, which like that of

the institution of Herdbcoks, are certain to have a decisive influence on

the raising and yield of the various races of animals.

The Section of Animal Husbandry {Section d'Economie des Animaux)
thus proposes that the Academy shall adopt the following resolutions :

—
(i) That herdbooks shall be instituted a],id extended as rapidly

as possible.

(2) That the period during which so-called original entries are

permitted shall be brief, that is to say, 5 years.

(3) That these herdbooks shall only be used for well-defined breeds

and those of real economic importance.

(4) That the statutes shall provide for the severe control of the

births and the careful marking of the animals.

(5) That the juries of the itinerant shows, who are already quali-

fied for judging bulls, shall always conclude several members of the Herd-
book Committee that are especially entrusted with the task of pronouncing

upon the admissibility of the animals shown. No animal may be en-

tered on the herdbook that has not the minimum marks required by the

said Committee.

(6) That, to insure the systematic improvement of the stock, stock-

breeding must be thoroughly organised in France by means of the crea-

tion of a Bureau of Animal Husbandry.
M. R. BerCtE states that all the opinions expressed by the Section

I

of Animal Husbandry and formulated in M. Dechambre's report, are al-

ready realised in the new Statutes and Regulations of the Committee

[of the Normandy Herdbook (i).

J890
- Native Horses and Cattle in China. —I.evine,C. O. (Canton christian College),

in The Journal of Heredity, Vol. XI, No. 4, pp. 147-155, figs. 4, bibliogr. of 13 works,

Washington, D. C, April, 1920.

Horses. — Horses, donkeys and mules have been little used in China,

I

except in the northern and western provinces, where they are used almost

I
exclu.sively as pack animals and for riding.

The southwest and western border of China and Tibet is the native

Ihome of the Chinese pony, which is known under the name of Tibetan

}or Chinese pony.

Up to the present time no horses have been raised in Kwangtung.

[Horses have been imported chiefly from Yunnan. The Tibetan pony
{is excellent for this region where it thrives well in this climate

;
its some-

Iwhat small size (it usually weighs about 500 lb.) is well suited to the nar-

row roads and the steep gradient bridges. It appears to keep quite free

(i) See No. of this Review [Ed.)
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from diseases and unsound constitution
;
the better horses are intelligent

and easily trained, provided they have not been improperly handled.

They have colours common among other horses : black, white, sorrel, bay,

tachete, grey, white, iron grey, with bay predominating.
The Mongolian horse is quite common in the nortli of China. It is

considerably larger than the Tibetan pony, weighing about 700 to 800 lb.,

or more. It is siipposed to be the ancestor of most of the modern breeds

of horses. It is raised in Mongolia in a semi-wild manner. It is strong
and swift, fairly free from diseases, but does not succeed well in Southern

China. It is the horse used in the annual races of Shanghai and Hong-
kong ;

in Canton there are only about 50 as compared with about 2^0 Ti-

betan ponies.
in Canton the demand for horses is rapidly increasing. The usual

concentrated feed for horses consists of maize, cooked rice (this is used

also for other classes of Uvestock), wheat bran and roughage such as green

grass and straw, which are usually cut up before feeding.

CaTTi^E. — Shantung, Chihli and Honan provinces in the north,

and Szechwan, Yunnan and Kwangsi in the southwest, produce cattle

in the largest numbers. Estimates would place the number of native

cattle at 50 million at least, and the average value of these at $30.00

(Mex.) a head. The export of cattle from China is small, but is ever in-

creasing ;
from 1915 to 1919, exportation has increased from 1000 to

100 000 cattle per year.

Shantung is one of the biggest cattle producing provinces in China.

Generally speaking, the Shantung cattle are large in build. The «

ox usually weighs from 600 to 1000 catties (i catty = 1.33 lb.), and has

well developed loins and limbs which lends the form an almost rectangular

shape. According to a native, a German missionary imported cows of

a foreign breed with which he undertook the improvement of cattle in this

locality ; this was the origin of the present day cattle. The fact which

demonstrates that the Shantung cattle are an improved type is the com-

paratively thin hide, and what is more, the tendency to early growth and

fattening. A large number of cattle now in Shantung were introduced

from Honan. Although they are called Shantung cattle, there is no

doubt that they originated in Central China ; they have gradually mi-

grated eastward from Honan, Shonsi, Shansi, and Kansu, which are si-

tuated in the centre of continental China. The Yellow River which passes ,

through these territories, makes the vicinity of its watercourse unfit for

cultivation owing to the tremendous overflow of the river which takes

place annually ;
the district forms as a result, one vast pasture land of

thick weeds, and the thriving industry of cattle raising is noticeable.

Usually, a farmer keeps from 5 to 6 cattle which when not at work
are turned loose on the fields. These are fed twice a day, morning and

evening, and the feed consists of about 21.28 lb., + 5.32 lb., of mixed

feed {" Kaoliang ", i. e. sorghum, beans and other similar feeds, mixed
with cut straw or hay). In the working season they are fed twice more

per day, at noon and in the evening. The straw fed is generally millet ;
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but wheat straw is also employed. In some places, dry peanut stems and
sweet potato vines are used. As cattle for beef, Shantung breeds are

far better than Korean or Mongolian cattle. At the time of the Ger-

man administration in Tsingtau, distinct efforts were made to improve
the cattle.

The methods of raising and feeding in Shantung are the same as those

generally employed in the whole of China. The feed, however, differs ac-

cording to the locality. In the Canton region the grain fed is usually
cooked rice and wheat bran. The cattle in this region are not as large
as those in Shantung; the average cow weighs 665 lb., the bull 1064 lb.,

and in exceptional cases have been noted to weigh as much as 1330 lb.

when fat.

In southern China, the cattle consist of the so-called Zebus, but the

hump and the fetlock are less developed compared with the Indian spe-
cies ; the females only have a comparatively insignificant hump.

The colour of the Chinese cattle varies from yellow red to a brown
red and almost pure black ; white and spotted cattle are rare because
the meat in these two cases is considered inferior. The amount of milk

obtained is so small, that the cows are seldom used for this purpose; the

fat content is very high, varying from 5 to 8 %.
On the Hongkong market are found :

— zebus from the region of

Swatow (Kwangtung) much appreciated as beef stock. The second place
is occupied by those from Wuchow and the third by those from Canton.

Cattle are sold by the head, and not by weigt, at the rate of $28 to

$50 (Mex.) for one zebu weighing from 600 to 800 lb.

The hills and mountain regions of China now being utilised only for

wood fuel purposes will furnish sufficient pasture for at least wtice as

many cattle as are being produced to-day in China. With the present

prices paid for milk in this country (12 to 18 cents local currency per lb.)

and for butter ($1.20 per lb.), there are few industries that offer better

opportunities than the breeding of dairy cows.

The buffalo in China has been chiefly employed as a draft animal
and later to be used for beef. In recent years in the south of China, the

buffaloes have begun to be used for milk, and there have actually been
cases of animals that give more than 12 lb., of milk per day, containing
from 10 to 15 % fat. Six buffalo cows raised at the Canton Christian

College have produced an average of more than 250 lb., of butter fat,

during a complete lactation period.
Out of the 3 methods of cattle improvement namely : selection

within the breed ; mating with outside improved breeds ; introduction of

pure bred animals and continuing to breed them pure ; the first method
is safest, but a somewhat slow process. The crossing of the zebu with

European breeds attempted in the Phihppines and in India has not proved
popular ; the cross produces better beef cattle, but lacks the hump, which
is so well adapted lor the yoke, and has less value for work purposes.

The introduction of pure bred European stock encounters numerous

difficulties, especially with regard to sanitary conditions ;
if practised,
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care must be taken not to introduce tuberculosis into China. The native

cattle are highly resistant and some o± the buffaloes are apparently im-

mune to this disease.

cATir-E 891 - Inheritance of Colour in Jersey Cattle, (i)
— hooper, j. j. in The journal of Dairy

Science, Vol. II, No. 4, pp. 290-292. Baltimore, July, 1919.

The author consulted the Registry books of the Amer'can Jersey
Cattle Club, and tabulated the colour markings of 1145 calves male and

female, and of their s'res and dams. These indicated that the following
were the dominant characteristics ; i) solid colour over mottling ; 2) black

tongue over white
; 3) black switch over white. There was a marked

tendency towards the combination of the charcteristics solid colour,

black tongue and black switch. The roan colour which was hitherto

fairly common amongst Jerseys was apparently dominant to the ordinary
colour.

892 - Calf Feeding Experiments with Crushed Oats and Whole Oats. — Department

. of Agriculture and Technical Instruction for Ireland, Vol. XX, No. 2, pp. 201 -20 -i, Du-

blin, 1920.

These experiments were carried out with a view to determining the

comparative value of crushed oats compared with whole oats fed to cal-

ves in conjunction with separated milk. Previous experiments showed

good results from a mixture composed of i part ground flax seed, 2 parts
maize meal, and 2 parts oat meal. Variations were introduced later, in

order to obtain a more economical mixture, In more recent trials, it

was found that calves can be reared successfully by feeaing the separated
milk alcine and supplying crushed oats and whole oats.

With the idea of controlling this method of feeding during 1918 and

1919, experiments were conducted at 21 centres. At each centre two

lots of calves were selected of uniform size, and I lot was fed on separated
milk supplemented with crushed oats, and the other on separated milk -f

whole oats. The total number of calves included in the test was 140 and

the experiment extended over 122 days ;
the average age of the calves

at the commencement of the test was 6 ^ Weeks.

Details regarding the live weight increase of both lots of calves on

similar rations are given as follows :

I<ot

i,ot I

I,ot II

Crushed Oats.

Whole Oats .

No.

of Calves

Average
weight

at beginning

Average
weight
at close

Average
increase

in 122 days

Average

daily gain

70

70

cwt. qrs. lb.

o

o

16

18

cwt. qrs. lb.

2 2

2 2

II

10

cwt. qrs. lb.

23

20

cwt. qrs. lb.

1-34

1.32

The difference in the results obtained from the 2 groups of calves is

almost negligible, although there appears to be a slight tendency in favour

(i) See R. Jan., 1920, No. 81. (Ed.)
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of the group "which received crushed oats. At one centre only, the use

of whole oats caused digestive troubles, and at another great difficulty

was experienced in getting the calves to eat this food. When whole oats

are fed to young calves, the quantity given at the commencement should

not exceed 2 oz. per day, and should be increased gradually.
The following useful conclusions may be drawn : the cooking of meal

is not necessary, and calves can be reared economically and successfully

solely on foods produced on the farm ; where facilities are lacking for the

crushing or bruising of oats, whole oats may be given instead.

893 - Yield and Composition of the Milk of the Moroccan Cow, — i^eroy, a. (Preparatetxr

de Physiologic, at the National Agronomic Institute), in L'Agronomie Coloniale, Bulle-

tin mensuel du Jardin Colonial, New Series, Year IV, No. 30, pp. 177-186 -|- figs. 2. Pa-

ris, May-June, 1920.

In Morocco there are i 200 000 head of cattle, among which We may
reckon nearly 250 000 cows producing milk every year.

These animals, which are of small size (1.20 metres high at the withers),
seem to belong to two distinct types, one with fawn coat passing into

black towards the head and legs, with black muzzle, curved horns direct-

ed slightly upwards, and one with a straw-coloured coat, muzzle without

pigment, white hoofs, lyre-shaped horns with white tips. In some di-

stricts (especially Meknes and Fez), there are piebald black and piebald
fawn cattle with white patches limited to the abdomen and root of the

tail. Most of the Moroccan cattle seem to be the result of the indiscri-

minate crossing of the first two types.
The author gives some details of the cattle breeding methods practised

by the natives, and especially of the milking (the calf being allowed to

take some of its mothers milk at the beginning and end of the operation).

The town herds are better tended and selected than the country
ones.

The lactation period of Moroccan cows lasts about 9 months but

in the case of exceptionally good cows, may last for i year). The milk

yield of town-bred cows is on an average, 1400 kg per lactation, that of

unselected animals bought at country markets may be as much as some

850 kg. Taking into account the amount of milk consumed by the calves,

the milk yield of the town cows may be estimated at 1650 kg., and
that of cows of rural origin at iioo. On an average 20.5 kg. of milk

is required to obtain I kg. of butter fat.

Compared with the milk of French cows, that of the Moroccan cows

:
has the same casein and lactose content, but usually is richer in fat-free

extract and butter fat.

The milk of the Moroccan cow is more acid when first milked, than

that of the French cow. For this reason, special care must be taken, if

it is kept more than 12 hours, otherwise it coagulates on boiling.

The author concludes from his study that, under existing circum-

stances, it is best to use Moroccan cows, rather than imported French

ones for supplying milk to the European citstomers in the towns, for

[893-893]
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the imported animals are subject to tuberculosis and piroplasmosis, to

both of which diseases the native cows are immune. By means of system-
atic selection, which is beginning to be practised by the natives, the

author hopes that it will be possible before long to create herds of milch

cows each producing, per lactation period, about 2000 litres of milk con-

taining 4 % of fat. To effect this, it would only be necessary to supply
the animals with food corresponding to thir live-weight and milk-yield,

and to endeavour to prevent the calves sucking their dams during milking.

SHEEP 894 - East Friesian Sheep at the Latium Stock-Breeding Station (i).
— Moreschi, b.

in Giornale d'ltalia agricolo, Year III, No. 25 p. i., Rome, July 4, 1920.

With the twofold object of trying whether it was possible to accli-

matise Friesian sheep to the Campagna Romana, and to cross them with

Italian breeds, the lyatium Stock-Breeding Institute bought, in 1916, 8 ewes

and one ram of this German breed, celebrated for milk and wool production.
In Friesia, the average milk yield of a ewe during a lactation period of 8

or 9 months is from 300 to 400 litres (some sheep give even as much as

6 or 7 litres of milk daily), while the annual 5deld of wool in the yolk
is from 4 to 5 kg. Friesian sheep mature early and are very prolific ;

the ewes bear many twins (as many as 8 % of the flock), and sometimes

three, four, or even five lambs are produced at a birth.

The results obtained from 1916 to 1919 are as follows :—

In 1 91 6, the Friesian sheep gave birth to 6 ewes which produced 5 ewe-lambs and

3 ram-lambs ; i male lamb and 2 ewes died.

In 191 7 » » » gave birth to 5 ewes which produced 3 ewe lambs and

4 ram lambs : 3 male lambs and i ram died.

in 1 91 8 » » » gave birth to 6 ewes, which produced i ewe-lamb and

7 ram-lambs ; 2 ewes, 4 rams, and i male lamb died.

ini9i9 » » » gave birth to 3 ewes, which produced i ewe-lamb and 4

ram lambs : 13 animals died.

Thus, at the end of 1919, there only remained 4 ewes, one of which

afterwards died in lambing. This high mortality was due to the attacks

of parasites. As the Friesian ram could no longer be used, a ram of the

gentile breed of Apulia was mated with the Friesian ewes.

The high proportion of twin births, 3 out of 6 in 1916, 2 out of 5 in 1917,

2 out of 6 in 1918, 2 out of 3 in 1919, proved that the breed preserved
its prolific qualities.

Prof. Giuliani, Director of the Latium Stock-Breeding Institute,

stated that a Friesian sheep gave at the beginning of the lactation per-

iod 3 kg., of milk a day; this is much less than the usual yield in its own

country. The milk of Friesian ewes reared on the Campagna Romana
contains from 4.5 to 6.5 % of fat.

The amount of wool washed on the sheep by dipping in summer is.

on an average, 2 kg., in the case of ewes, and 2.412 kg., in that of r?ms

The average of the lyatium flocks is 1.7 kg., per head. The wool of the

(i) See also R., July-Sept., 1919, No. 953- [Ed.)
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Friesian breed is of long staple, strong, rather elastic, but somewhat

coarse, slightly and irregularly curled.

The Friesian breed maintained ther precocity in lyatium ;
at birth,

the lambs weighed from 3 to 5 kg., and attained the weight of between

40 and 60 kg., in 6 months. At the age of eighteen months, the ewes weigh-
ed from 70 to 80 kg., and the rams i quintal, or even more. Cross

bred lambs born as a result of the mating of Friesian ewes with the ^^w-
tile Apulian ram, weighed at birth 3 to 5 kg., and after 8 weeks, 17. i,

20.4 and 21.9 kg., respectively ; their daily increase of weight being a

little less than % kg.
From these results it may be concluded th?t the Friesian breed, which

requires a damp and temperate climate, cannot be acclimatised in Ivatium,

and under the unfavourable conditions prevaihng there, 't soon loses its

characteristics.

If, however, breeders giving up the idea of rearing pure bred stock,

would cross Friesians with the native races, they would doubtless achieve

good results as regards milk-yield and size, and perhaps increase the pro-

ductivity of the Italian sheep.

895
- Beet Pulp for Fattening Lambs. — lyEADLEV, T. A.j in The Nebraska Farmer, Vol. 63

No. 14, p. 994. lyincoln, Nebr., April 3, 1920.

A ration of alfalfa, hay, dried hay, beet pulp, cottonseed cake and silage,

produced the largest gain and returned the most profit on a lot of 31
lambs in a 100 day feeding experiment with 12 different rations, recently

completed at the Scottsbluff Experiment Station.

Lot Number and Ration.

Average daily gain
per lamb

Pounds feed per 100
lbs. gain per lot :

Hay
Maize

CSC*

Dried Pulp

Silage

Beet Tops
Cost of feed per 100

lbs. gain . . . . $

Appraised value per
100 lbs . . . . . $

Net profit per lamb. $

Hay

Maize

Hay

Maize

CSC*

Hay

Dried

Pulp

Maize

Hay
Dried

Pulp

CSC*

Maize

Hay

Dried

Pulp

Hay
Dried

Pulp

CSC*

Hay

Dried

Pulp

CSC*

8

Hay
Dried

Pulp
CSC*

Silage

Hay

CSC*

Silage

Hay

Maize

Beet

Tops

12

Hay Hay

Pulp
C*^

CSC* Beet
Beet

Tops Tops

•313
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The following points are outstanding from the detailed results given
in the above table : Dried beet pulp when properly supplemented with
alfalfa hay and cottonseed cake is an excellent feed for fattening lambs.
Cottonseed cake added to the ration at the rate of one-third pound per
lamb daily in every case increased the daily gain and the net profits.

Silage added to the ration of hay, dried pulp and cottonseed cake in-

creased the daily gains, lowered the cost of gains and increased the net

profit psr lamb. Beet tops added to hay and maize ration produced
gains at a lower cost, and increased net profits. Beet tops added to hay,

'

dried pulp and cottonseed cake ration increased the daily gain shghtly,
increased the cost of gain and decreased the net profit. I,ot 7 shows an
increase in the amount of cottonseed cake from % to 14 Ih. per lamb

\

daily. ; slight increase in gain, but increase in cost of gains and lowering
of net profit.

896 - Goats and LevrOUX Cheese. - Bonafk. a. (Directeur des services agricoles de
'

rindre), in La Vie agricole et rurale. Year 3, No. 42, pp. 276-277, figs. 2. Paris, OctO'

ber 18, 1919.

The goat plays a very important part in the rural economy of the;

Department of Indre. It is found more or less everywhere, but most

frequently on the limestone plains of Champagne, where it takes its place
beside the sheep, large flocks of which belong to the large estates. Goats
to the number of 5, 10, 15 or rarely 20 heads, are, however, kept by the

owners of small holdings, and by agricultural labourers. The goat is

par excellence the animal of the poor as it can be managed by the family
without any outside help, and is a source of considerable profit.

It is of average size
;
its coat is usually brown with white at the ex-

tremities ; on the forehead is a brown stripe, that finishes at the muzzle,
and has wide white borders ;

horns are as a rule absent ; beards may be

present or absent (very variable).

Mated with the ram on November i, the females give birth, at the

beginning of April, to two kids, which they suckle for a fortnight ; the-

kids are then sold, and the milk is used for cheese making. Kids kept
for breeding are reared with the bottle and cows milk.

During the winter, the anim.als remain at the sheep-fold; their rations;

are composed of bran, dry forage, and a mash consisting of bran, beetroots, i

and boiled potatoes. f
^

In summer, after a small ration of forage and bran, which they eati

at the farm, the little herd is driven to the fields by the old men or the'

quite young children of the family, who are helped by a well-trained dog.

The goat browses on the sainfoin aftermath, or that of temporary pas-

tures
;
it requires succulent appetising food, and is not content with the

meagre pasturage that sufiices for sheep.

Milking is done twice a day, morning and evening ;
on exceptional

occasions, the goats are milked a third time, at midday.
The milk yield is rather small after the first time of kidding (this

takes place when the goat is about 14 months old), but it attains its nor
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nial amount after the goat is 3 years of age. From this time, the an-

imal gives at least 1.5 litres daily for 7 months (May to December); this

would mean a minimum of 210 cheeses per annum (allowing 1.5 litre of

milk for each cheese). When its milk-producing power decreases, towards'

the age of 9 to 10 years, the goat is no longer kept, but is sent to the butcher.

Alter each milking, the milk is put into earthenware vessels, taken

to the cellar, and as soon as it is cold, the rennet is added. For i litre

of milk, is used a piece of solici rennet the size of a pea, which is specially

prepared by the pharmacists and grocers of the district. The curd forms

in 24 hours in summer and in 48 in winter. It is placed to drain in a form

or cheese-basket that gives it the shape of a truncated pyramid, with a

square base. The curd is put into the form by degrees, a little at a time,

and no small amount of dexterity is required to ensure a homogeneous

paste. The cheese takes one day to drain ; next day, the exposed sur-

face is salted, and the following day, it is taken out of the form and salt-

ed all over. When covered with salt, the cheeses are put on a layer

of straw in a large wickerwork basket, and hung up in a well-ventilat-

ed room, where they can dry and acquire the proper consistency, or

else they are put on a wire-stand with compartments and placed in the

garden. The farmers wife turns the cheese every day, placing the bot-

tom surface uppermost.
After a week, the blue mould begins to make its appearance on the

surface of the cheese, and develops more or less rapidly according to the

surroundings. Sometimes it is necessary to remove the cheeses to a

damper place, and to wrap them for some hours in damp cloths.

The making of these c^Lceses is not regulated scientifically; after

some experiments, the most favourable conditions are found out.

A week after the appearance of the first blue specks, the fungus my-
celium is fully developed, and the cheese is ready for sale. It is not, how-

ever, fully ripe, but this is the best time for transporting it
; the rest

J is left to the consumer or cheese-monger. The cheeses are ripened by

being placed in earthenware receptacles that are first covered with a cloth

and later closed. In this new enviroment with limited air and a high

degree of humidity, the mucidineae grow more slowly, whereas the bac-

teria show great activity, the paste gradually becomes oily, and the flavour

develops. The process is permitted to continue for a longer or shorter

time according to the wishes of the customer.

When well-made, l^evroux cheese is one of the most highly prized

pat cheeses. Its fame exceeds that of the Berry variety, it figures largely at

the Paris restaurants, and the demand for it cannot be adequately satisfied.

It is estimated that there are 40 000 goats in the Department of In-

dre, and that an average of 9 million cheeses are produced annually. In

reality, however, more cheeses are made, for not infrequently, cows milk

is used to dilute the goats milk to a small extent.

The best cheeses come from Vineuil, I^evroux, Brion, Brittany, and

Champenoise, where there are great plains covered with sainfoin which

forms the staple food of the goats.

[806]

ea

tioii;



1030 GOATS PIGS

PIGS

As soon as the animals are put out to grass, or to brouse on the leaves

of the trees, the quality of the milk becomes inferior. The prices of the

goat and its products during the pre-war period and at the present time
are as follows :

Milk-yielding goat 35 80 to 100

Dry goat 5 15 to 20

Kids 4 to 7 10 to 30

White cheeses (salted and dried) 0.30 i

Blue cheeses (covered with mould) 0.35 1.20

Ripe cheeses (finished in earthemware pot) . 0.45 to 0.50 1.50

These figures would give a gross return of 250 to 300 fr. per head :

this means a high profit. It must, however, be remembered, that goats
need liberal feeding, careful supervision, and unremitting attention, which
it adequately recompensed, would mean a considerable outlay.

897
- An Experiment with Fattening Pigs to Compare Cooked with Raw Potatoes.
— Department of Agnciilkire and Technical Inshuchon for Ireland Journal, Vol. XX,
No. 2, pp. 190-193. Dublin, 1920.

The high cost of fuel, of manual labour, etc., has been the reason why
many farmers hesitate to undertake the fattening of pigs with cooked food,

especially potatoes, which however is a customary proceeding in Ire-

land. The Department of Agriculture has therefore undertaken a series

of tests in order to ascertain if it is possible to fatten pigs successfully on

a diet of raw potatoes. These tests were carried out at 5 centres, and
at each centre the pigs were divided into 2 lots, as for as possible ho-

mologous in appearance, and the total number of pigs was 34. The aver-

age age of the pigs at the commencement of the tests was 15 weeks and

the tests covered a period of no days.

Lot I were given cooked potatoes ; Lot 2 raw pulped potatoes. In

all other respects the two lots were treated alike The 2 lots consumed
the same quantitj'- of feed, and particulars regarding the live weight in-

crease are given as foUows :

I^t
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I Gurred in cooking the potatoes, and the following conclusions may be-drawn :

(i) At the present price of pork, a substantial profit is obtained by
I

the cooking of potatoes for fattening pigs.

(2) Moderately good results may be obtained from the use of raw

j potatoes; but in this case the fattening period is extended.

898 - Effect of Calcium on the Composition of the Eggs and Body of Laying Hens.
— BuCKNER, G. D., and Martin, J. H., in the Journal of Biological Chemi'itrv, Vol. XI,I,

No. 2, pp. 195-203. Baltimore M. D., Feb. 1920.

The authors have determined the effect produced by grit, oyster

shell, and limestone
, fed with the ordinary ration used for laying hens ;

and also the ultimate effect on the constitution of the hen, of the conti-

nued laying of eggs in the absence of calcium other than that contained

in the food.

Four lots of 10 white lyCghorn pullets each received the same ration,

namely : i) a dry mash composed of 6 parts maize meal + 3 parts bran +
3 parts middhngs + 5 parts meat meal + 4 parts charcoal

; 2) a grain
mixture of 16 parts wheat -\- 16 parts cracked maize + 8 parts oats.

These foods were supplemented : in Pen 2, with grit ; in Pen 3 with grit

and oyster shell ; in Pen 4 with grit and limestone ; Pen i served as a

control test. The experiment extended over 6 months.

A series of Tables shows : i) the analyses of the materials fed, the

mortality and egg record ;
the analyses of shells of eggs from the various

pens ; the analyses of the contents of eggs from the various pens ; the an-

alysis of a anormal hen compared with that of a hen in Pen 2 that had

collapsed and died ; the analyses of carcasses and leg bones of hens from
all lots, at the end of the experiment.

From a study of these figures the following conclusions may be drawn :
—

(i) Xaying hens whose supply of calcium is limited to that natur-

ally contained in the food, continue la3nng until there is a general deple-
tion of magnesium, phosphorous, and calcium in their bones and carcasses.

•

(2) As long as the hens permit the formation of an egg shell, the

contents thereof remain reasonably constant, thereby allowing an average

supply of calcium, magnesium and phosphorous sufficient for the normal

development of the embryo of the chicken.

(3) Ten weeks elapse before there is any noticeable change in the

general condition of hens receiving no mineral matter other than those

[naturally contained in the food ration such as that fed during these ex-

(periments.

(4) The lack of calcium is not the fimdamental cause of the forma-
tion of shell-less eggs.

(5) The percentages of calcium and phosphorus in the bones of the
hens in all lots were fairly constant, thus indicating a stable equiHbrium
between the 2 elements.

(6) The continued laying of eggs taking into account the calcium

restrictions, does not materially alter the percentage mineral composition
if the egg shells or their contents. There is, however, a gradual thinning
I the shell.

POULTRY
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(7) Under the conditions governing this experiment, the addi-

tion of limestone or oyster shell to the ration, increases the production
of eggs 69.4 % as shown by the average production of Pens i and 2 when

compared with that of Pens 3 and 4.

BEE-KEEPING 899 - Bec-Keepillg in Isolated Hives. — Robert-Aubert, in U Apiculture, Year 64,

No. 7, p. 155. Paris, July, 1920.

Bee-keepers, whose stock is attacked by foul-brood, are usually
those who take their honey too early and use composite hives arranged in

such a way that they always obtain relatively large quantities. Taking
the honey and replacing the frames of these hives for the bees to clean

are two operations that encourage the queen to lay at the very time when
she ought to be prevented from so doing. If the honey supply continues,

no harm is done, but if the honey-season is finished, which is generally
the case in districts where foul-brood is rife, there is a great risk that the

bees seeing their emptjdng frames, will let part of the brood die dh ac-

count of want of honey.
The author has substituted for this pernicious system one which 25

years' experience has proved most satisfactory. He uses lyAYENS hives

with 20, 22 and 25 frames. In May, he pays his first visit, cleans the

hives, divides any food that is left, and replaces useless frames wih sec-

tions containing bees-wax. Having done this, he does not open the hives

again until after September i, unless the season is a good one, in which

case, he visits them again, to take the honey from the side opposite the

brood. This operation takes place once every 3 years. In September, he

removes the superfluous honey, and as the bees only concern themselves

with the part of the hive where they are going to winter, this hardly
disturbs them at all, and the replacing of the frames to dry only gives

them one day's work.

The result of 25 years' bee-keeping with isolated hives according to

this simple method is that the honey supply has never failed and the

author has taken honey every year. The average yield in Oise during
these 25 years was from 22 to 25 kg., per hive per annum. His great

triumph is that, even in bad seasons, it has never been necessary to feed

the bees. The latter \\ere thus allowed to live naturally, they received

no food, the brood did not die, and there were no signs of foul-brood

M. ROBERT-AuBERT is of Opinion that if all bee-keepers followed

his example, many more hives could be kept and much larger quantities

of honey obtained without losing the brood. Bee-keepers who take too

much honey, whose broods, die, and who are obliged to feed their bees

on a large scale every year, are evidently in the wrong.

sERictTLTURE 9°° -
Ciossing Experiments with Varieties of Silkworm Having Bivoltine Females.

—
PiGOREsri, E- (R. Stazione bacologica sperimentale at Padua), in L'ltalia agricola,

Year 57, No. 5, pp. 129-146. Piacenza, May 15, 1920.

Breeds used in the experiments.
— The following 19 crosses were made:

Small, bivoltine, greenish-white female with males of an annual

breed viz., golden Chinese, white Japanese, yellow Ascoli and yellowji

Gran Sasso.

[898-900]
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White bivoltine female with annual males, viz., white Japanese, and

yt'llow Gran Sasso.

White, bivoltine female with gibbous caterpillars with annual males,

viz., golden Chinese, white Japanese, yellow AscoU, and yellow Gran Sasso.

Whdte, bivoltine Chinese female with annual males, viz., golden
Chinese, white Japanese, and yellow Ascoli.

Mixed white bivoltine female with annual males, viz., golden
Chinese, and white Japanese.

Yellow bivoltine female with annual males, viz., golden Chinese,
white Japanese, yellow Ascoli, and yellow Gran Sasso.

The results of the crosses were studied in loi small separate rearings,
each lot consisting of hybrids from the same laying.

Objects of the experiments.
— The characteristics of the cocoon were

investigated in these researches. The weight dimensions, form, amount
of silk and its properties were all studied.

The number of cocoons examined were :

for total weight 15 i73 cocoons

for size and shape 2 474 »

for weight of outer silk and fibrin i 479 »

for length of reelable silk and standard 1082 »

tor strength and elasticity (3 597 determinations) 351 »

The technique of the various determinations has been improved by
the author.

Results. — These are given in a series of tables and summarised as

follows :

In addition to the well-known fact that in crosses made with a bivoltine,
female bivoltism persists in all cases, the hybrids obtained by the author
showed parental characters as well as intermediate and non-intermediate
characters.

Of the intermediate characters, some occurred according to the aver-

age number calculated, others deviated from it more or less, sometimes

approaching nearer to the paternal or maternal characters respectively.
The non-intermediate characters ha ve slightly higher values than those

of the parentg, but smaller values.

The observations may be arranged in a schematic form as follows :

A. — Intermediate Characters.

(a) Attaining the average.
I. — Size. This was calculated by determining the long diameter.

The calculated average was 177 ;
the average ascertained was 176. Partly

by means of the observation of the calculated averages and the averages
found, and partly by noting the slight deviations of the latter from the

respective averages, the author concluded that the phenomenon was
constant.

He mentions special cases of crosses with a golden male, in most of

which the dimensions of the hybrid are not intermediate, but exceed those

of the parents.

[900]



1034 SERICUIvTURE

II. — SImpe. The method employed, which consists in indicat

ing the size by a sign or a series of numbers that express the ratio of the

diameters, necessitates the separate consideration of crosses between more
|

or less strangled cocoons, or between strangled and non-strangled cocoons,
such as in the present case, 'where a golden Chinese male was used. In

both cases, the value found coincided with the average calculated values.

III. — Percentage of crudefibrin in the raw silk. As a rule this amounts
to loi % of the general calculated average. This figure remains approxi-

mately the same in all the groups. Mention, however, should be made
of the case of crosses with a Japanese male, in which the percentage of-

ten exceeds the calculated amount, and in most cases exceeds the fibrin

percentage of the parent producing most fibrin.

IV. — Standard of the thread. Taking this as a whole, it may be

said that the standard proved to be 99 % of the average calculated, that

is to say it coincided with it. It should, hoMever, be observed that crosses

with Eastern breeds slightly lowered the standard, while crossing with

local breeds raised it.

(b) deviating from the average.

(bj) below the average, incHning towards the maternal characters.

I. — Weight of outer silk. This is much below the calculated aver-

age, being only 77 % of the .latter. This inferiority is constant and is

found however the crosses are arranged. The character thus tends to

approach the maternal character, and it is permissible to suppose that the

latter is dominant as regards the paternal chracter. It must, however,
be remembered that the breeding conditions may have exerted some un-

favourable eft'ect.

II. — Length of reelable silk. Taken as a whole, the value found

was 83 % of the calculated value. For the rest, what has already been said

about the weight of the outer silk holds good here also. This charao

ter may be regarded as depending on the previous one.

(b2) above the average, and tending towards the paternal character,

I. — Strength of thread. This is iii % of the calculated average.

This phenomenon is constantly observed in all the hybrids.
B. — KON-INTEEMEDIATE CHARACTERS.

(a) superior to the characters of each of the parents.
I. — Elasticity of thread. — This is observed in the majority of cases

and always in partial groupings. It may further be said that the ai:

rangement of the groups of hybrids according to the degree of elasticity

of the thread follows the order of the females as regards this character^

which shows the special influence of the females.

(b) . superior to tlte characters of the parents and approaching their sunii

I. — Colour. — Taking the total of the cases studied, this^ attained

84 % of the sum of the parents* character. The order of the succession
uj

of the groups of hybrids according to colour, does not reproduce that oi

their parents. It is not possible to speak with the same certainty as has

been done for the characters previously described, with regard to various

other characters such as vigour of larvae, live-weight of cocoons, and the num-

^.
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ber of double cocoons. The author is, however, able to state that the hy-
brids are chiefly affected by the vigour of the bivoltine race ; that the

live-weight of the cocoons largely depends upon paternal influence,

seeing that it was greater when the females were crossed with local males
than when the male parent belonged to an Eastern variety. The occurrence
of double cocoons was clearly reduced to one-half (from 12.9 to 7 %) by
crossing with an annual race.

901 - Note on the Description of Elephants.
— Schein (First-Class Veterinary Inspec- VARIOUS

tor), in the Bulletin economique de Vlndochine, Vol. XXIII, New Series, No. 140, animals

pp. 26-41, + figs. Hanoi-Haiphong, Jan. -Feb., 1920.

Few authors have written about elephants, and so far Veterinary

Captain Evans is the best authority. In addition he has had the advant-

age of studying and writing about the elephants of Burma, which largely
come from South Indo-China, Cambodia, and South Annam, and are

thus the brothers of those examined by the author. But he has not given
a method by which elephants may be described, and the author has filled

in this blank by the article under consideration.

The primitive races Moi's and others, could recognise an elephant
after not having seen it for a very considerable time, but they could not

give an accurate description of it. The author has followed the standard
method of listing the points of a horse. \ iz :

— Stud number and mark,
name, sex, skin and colouring, shape, head (nose, teeth, skull, ears), back,
tail, legs, hoofs, height, age, special points (approximately : very young,
young, adult, old, very old) . The author describes these points in detail,

and gives numerous illustrations. In addition, he gives a sample of a

scoring card for elephants, and diagrams of an elephant and the chief

parts, all of which will greatly simplify descriptive work in this con-

nection.

902 - Domestication of the African Elephant in the Belgian Congo, (Api Station) (i)—
IvEPLAE, E., in BiUletin agricole du Congo Beige, Vol. X, Nos. 1-4, pp. 207-269^ figs. 10.

Brussels, March-December, 191 9.

The Indian or Asiatic elephant {Elephas niaximus) seems to be des-

cended from the mammoth {E. frimigenius) , whereas it is supposed that
E. antiguus was the ancestor of the African elephant.

Although there is probably only one species of elephant in Africa,
a certain number of varieties, or sub-species, differing chiefly in the shape
of their ears, have been found in that continent.

These varieties, according to the publications of the British museum
of Natural History, are as follows:— (i) The Cape elephant {E. Ajri-
:anus capensis) ; (2) the western variety of the Cape elephant {E. a. to-

JDi xotis) ; (3) the Matabeleland elephant {E. a. Selousi) ; (4) the West Afri-

.;;i( :an elephant {E. a. cyclotis) ; (5) the elephant of the Masai {E. a. Kno-
'.kenhaueri) ; (6) the Aberdare elephant {E. a. Peeli) ; (7) the Lake Ru-

iolph elephant {E. a. Cavendishi) ; (8) the Abyssinian or E. Sudan elephant

;aji

;ai

lat

icte

lat

(i) .See i?.,May, 1919, No. 633. [Ed.)

[900-902]
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{E. a. oxyotis) ; (9) the elephant of N. Somaliland (E. a. Orleansi) ; (10) the

W. Sudan elephant (E. a. Rotschildi) . In the British Museum Handbooks
the dwarf Congo elephant (E. a. pumilio) and the I,ake Albert elephant

{E. a. albertensis) are also mentioned.

In the Belgian Congo, there are various zoo-geographical regions,
hence it is natural that different races of elephants should exist in the coun-

try. Hitherto, however, it has not been possible to determine them accu-

rately, owing to the necessary documents being somewhat difficult to

obtain. It is the same in all the other African Colonies, and the elephants
there have been relatively little studied.

The race living in the Lower Congo is most Ukely, according to

M. SCHOUTEDEN, Elepkas africanus cyclotis. It is hoped that, before

long, an opportunity of verifying the matter will present itself.

In the North of Uele, the Sudan elephant [E. a. oxyotis) is found.

E. a. Cottoni lives in the great forest and in Ituri, while near Lake Albert,
and as far as Semliki, E. Albertensis is met with ; this is probably the same
race as that found near Lake Edward.

At Katanga, there is a variety of which Uttle is known as yet. It

is not possible at present to identify it from museum material. The cir-

cumference of one of the fore-feet of an adult elephant killed in 1912,
near Nieuwdorp was 1.26 metres, which corresponds to a height of 2.52 m.
at the withers.

A very large elephant has been found near Lake Leopold II ; its

skull, which is a magnificent one, is at Tervueren, but fresh material for

study is awaited. Besides this giant race, there is also a dwarf variety,
E. a. Fratisseni, which lives in herds. Another variety of elephants, a

half-dwarf one, lives near Lake Albert ; in 19 16, the author had a male
and a female specimen shot for the Museum of Tervueren.

The author deals successively with the following matters : Trade in

elephants in Burma, their classification, food, diseases (pnemonia, colic,

cerebral congestion, heat-apoplexy and sun-stroke [the elephant being

by nature a nocturnal animal, cannot stand very high temperatures well] ;

anthrax, trypanosomiasis, a common disease in Burma which does not

seem to occur in Africa
; piroplasmosis, rare ; apthic stomatitis ; tetanus

and tuberculosis, rare ; the elephant seems immune to rinderpest) ; the

capture of elephants in British India (the author describes a hunt in

which he took part in Ceylon in 1910, when 17 wild elephants were cap-

tured) .

When the Api elephants are not working, they spend their day in

the following manner. They go out to feed at 5 in the morning, each

accompanied by a driver, and return about 5.30 p. m., when they are

given a little manioc, some potatoes, and a bunch of bananas.

On working-days, they begin their labours at 4 a. m. and if they
have to go far, to fetch tree trunks for instance, they set forth at midnight,
or at I or 2 in the morning. In any case, the elephants stop working at

II a. m., rest, bathe, and then graze all the afternoon.

^soaj
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The elephant-hunts, which were interrupted in 1914 by order of Com-
missioner Bertrand, used to last 2 months at a time, 3 elephants about

1.60 m. high being captured. The captives are allowed one year to get

accustomed to their new conditions, and then trained for 10 to 12 months,

when they are put to work with the others.

In 1918, I^ieut. MagnETTE drove a cart with 6 elephants to Buta

and back. The 700 kilometers were accomplished without accident,

but not without difficulties. There would be no trouble in using elephants

outside the Station of Api, provided they were gradually accustomed

to the new surroundings and persons.

FARM ENGINEERING

903
- ContinUOnS Knife Mowers. — I,arue, p., in La Vie agricole et rurale, Vol. 9,

No. 1'), pp. 334-335- Paris, Hay 8, 1920.

The mower knife works with an interrupted movement, the grass

being cut by the action of the blade edge passing between the teeth of the

comb. The action is similar to that of pruning shears, and needs more

power and is not as clean as that of the double-blades of garden shears

or tinman's sheard. But a satisfactory movement of the blades of shears

in the grass is not practicable.
M. J. d'HEUR, of Daubs (France), has evolved a set of continuous

action shears. To do this, he replaced the toothed cutter by a blade

having steel teeth set
"
en echelon

"
and with vertical cutting edges.

Two blades, moving in opposite directions one over the other, act as

clippers, cutting the grass.

Continuous movement is obtained by using an endless steel band,
, a sort of handsaw whose parallel blades move in the space between the

combs used in the machine. The band passes over a small pulley at

the end of the knife blades and is actuated by another pulley driven off

the road wheel of the machine.

A lateral roller assures the stability of the machine.

A single driving wheel is found to be very efficient and does away
with the need for a differential.

904
- A Seated Drag-Hoe — I^arue, p., in La vie agricoU et rurale, Vol. 9, No. 19, p. 333.

Paris, May 8, 1920.

In classical machinery for cultivating the soil, the working parts slid

through the earth, the machine was carried on wheels and the driver

walked behind.

M. Baii^or has constructed a tillage machine in which the working

parts rotate, the supports slide and the driver sits.

The whole machine representers a small disc harrow mounted on 2

runners with a steering runner behind. The depth is regulated by means
of a lever held by a ratchet.

Oblique weeder blades in front give stability and prepare the work
for the discs.

AGRICXXLTURAL

MACHINERY
AND

IMPLEMENTS
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905
- The Blanchard Improved Fore-Carriage.

— Dessaisaix, r., in journal d'Agricul-
ture pratique, Year 84, No. 22, p. 411. Figs. i. Paris, May 27, 1920.

The first model of M. Blanchard 's double brabant plough was ac-

tuated by a motor and two windlasses fixed over the back axle (i), but

many improvements and alterations have been made in the latest design
of machine put on the market under the name of the Agro (90, Rue Saint-

I^azare, Paris, 9^).

Blanchard Improved Fore-carriage.

The appended figure gives a general idea of the machine working
as a fore-carriage tractor, pulling a flexible-toothed cultivator provided
with a driving seat and all controls.

When pulling, the motor actuates the two driving wheels, whose tires

are provided withjgrips.
This machine is capable of hauling :

— An 11 toothed, cultivator, a

60 toothed harrow with roller, a mowing machine having a 1.5 m. blade,

a binder or a double brabant for light ploughing and stubble skimming.
The single cylinder motor (bore 96 mm. X stroke 120 mm.) develops

8 HP. at 1400 R.P.M. The cylinder is ribbed and is air cooled by a rotary
fan. A pulley is provided so that other machines may be driven by belt.

(i) See R. March, 1918, No. 333 (Ed).

[905]
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The wheels are 90 cm. in diameter, and tlie tyres are 0.8 cm. wide
The track can be increased from 70 to 80 cm.

With the windlass a cable 5 cm. in diameter is used, having a breaking
strain of 1500 kg. Each windlass holds 250 m. of cable whose anchorage
to the ground is maintained by a chain 8 m. long, held by 6 iron pegs.

Using the cable, the speed is about 2 m. p. h., and working as a tractor

from 2^/4 to 2 1/2 m. p. h. (reverse i 14 m. p. h.), depending on whether
the diameter of the wheels is increased by the grips or not.

906 - A Turbine Sorter for Seeds. — See No. 859 of this Review.

RURAL ECONOMICS

907
- Research Work of the Swiss Peasants' Secretariat on the Swiss Agricultural

Yields from 1914-1918.— Schweizerische Landwirtschaftliche Zeitschri/t, Year 47, Part 1 1
,

pp. 215-216; Partis, pp. 267-26S ;
Part 16, pp. g5o-35i ; Part 20, pp. 435-437;

Part 45, pp. 992-994; Part 46, pp. 1006-1008
; Part 47, pp. 1033-1034 ; Part. 48,

pp. 1049-1050 ;
Part. 49, pp. 1079-1080. Cf. also Untersuchun<;en betreffend die Rentabi-

litat der scheweiz. Landwirtsthaft, Bericht des schweizerischen Bauernsekreiariates an das

schweiz. Landwirtschaftsdepartemeni, Emtejahre 1915-1919, Vol?. 30-33. Berne, 1916-1919.

The Review of January, 1916, under this heading, contained several

extracts from the i6th. Report presented by the Swiss Peasants' Secre-

tariat to the Swiss Department of Public Economy. The present study
reviews briefly the principle distinctive economic results that characterise

the yields obtained by Swiss Agriculture during the war, in comparison
with preceding seasons.

Variations in the gross yiei,d per hectare op cui^tivated land
IN THE ivAST four SEASONS. — Table I gives the chief data relating to

the average gross yield per hectare worked out in figures for the investi-

gation farms whose accounts were audited by the Swiss Peasants' Se-

cretariat for the period March i, 1914 to February 28, 1915, and March i,

1917 to February 25, 1918.
In order to summarize the results, the general averages of 288, 259,

200, and 253 farms for the years 1914-15, 1915-16, 1916-17, 1917-18, res-

pectively are shown in Table I.

The influence of the size of these farms on the gross yield is remar-
kable. It will be of interest to give in Table II, in order to complete the

anal5rtical data of Table I, the results in round figures of the gross yields

per hectare, in order of importance, obtained during the four years in-

vestigated. As can be seen in Table I, the noteworthy increase in gross

yield per hectare during the war should be attributed to nearly all the pro-
ductive branches of the farm, but in different degrees.

The increase of cultivation depends in the first place on the greater
stocks of cereals, potatoes and forage present on the farm during the suc-

cessive years.

[905-901]
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Table II. — Variations in gross yield per hectare of cultivated ground
obtained for farms, ivith accounts audited by the Swiss Peasants' Secre-

taria and classified in their order of importance during the years 1914-15,

1915-16, 1916-17, 1917-18.

Year
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Pig breeding which suffered a decline in 1914, because of the lack of

concentrated food, has again developed during the following years and,

especially in the last one, has contribued greatly to increase the gross

receipts per hectare.

Production for home and market. — Production for the home
and market during the war, was particularly interesting for it shows

up the efforts made by the producers to supply the demands of the

market.

A considerable part of the yield was thus absorbed by the market,
whilst that taken for home consumption, although showing a large in-

crease mainly due to increased unit prices, was not wholly as important
as that absorbed by the market. This increase naturally varied with

the different products, and also for the different classes.

Table IV gives the averages for all the farms investigated during the

years in question.

Tabi,e IV. — Production, domestic consumption and the market

during the -war per hectare cultivated.

Year
Home consumption

per iiectare

Market production
per hectare

Gross yeld
per hectare

1901

1910
1913
19I4
1915
1916

1917

fr.

146.75

155-15

154-45

178.50

184.40

220.72
302.41

fr.

355-I5

58330
569.35
662.60

755-42

876.31
I 092.93

fr.

501.98

738.45
723.80

841.10
939.82

097.03

405-34

The data given in Table IV show that the home consumption of the

products has increased considerably since 1901, but, taking the unit prices
into account, this consumption has decreased in favour of production for

the market.

Net revenue obtained by Swiss agriculture during the war. —
The net revenue of the farm represents the interest on the capital invested,

whether it belongs to the cultivator or to the investor. It is calculated

by deducting from the gross 3neld, the cost of labour, the cash expen
diture, depreciation of stock, remuneration for the work, done by the

farmer and his family, and all products used on, or put into, the land.

In this calculation neither debts nor capital charges are entered. The
notable fluctuation of the net revenue during and previous to the war
indicates the need for a careful examination of the index of the projects
of Swiss agriculture since 1901.

[907]
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Table V gives the general averages for all the farms studied instead

of averages for groups of farms classed according to size, for it is important
that the general result should be kept in mind.

Tabi^E V. — Net revenue obtained

by Swiss farms associated with the Secretariat, in the years 1901-1917.

Year %
interest on capital
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the portion set apart as working capital, called in German
"
Pachterkapital

"

" tenant capital ,, which is taken as interest at 4 % on the estate.

In compiling the accounting statistics of the Secretariat this value is com-

pared with that of the inventory value as entered in the books, which

derives from previous purchases, costs of production, and work in view, etc.

The inventory value is taken as the average between that of the

amount of the inventory and the capitalisation value.

The capital is also increased by interest from funds. 'i

The progressive increase of the unit value of capitalisation since 1901
is illustrated in Table VI.

The value of capitalisation is, amongst the indices of the economic re-,

suit of Swiss agriculture, that which has most felt the influence of the eco-i

nomic system employed and the direction followed by production. This

is amply proved by the flourishing state of arable cultivation during the

la.st few years. The farms using a triennal rotation of crops, with un-

pastured clover fields on the Jura Mnts. derived the most benefit from,

fluctuations.

Grass and forage have benefited from the increased to the revenu*

from fruit farming, and forestry has shown a steady increase in its capital

value, especially during latter years. £

Tabi,e VI. — Unit value of capital and inventory as shoimi by the''

Swiss Secretariat for the year 1911-1917.
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cultural economy comparing the increase in the averages for the years

1914-17 to those of the pre-war years 1906-13 and giving the analytical
data regarding these changes.

The data given in Table VII show clearly that all the farms no mat-
ter what their system of agricultural economy or specialisation, have great-

ly increased the receipts. I,east of all conies dairy farming which has

progressed not so much owing to milk productions as to subsidiary bran-

ches of production.
The cost of labour and of the househoi^d. — The cost of manual

labour includes the wages, at a fixed rate, of permanent and casual labour

together with the cost to the farmer of his supervision and work as well
\

as that of his family.
The variation in cost of manual labour before and after the war

are shown in Table VIII.

Tabi,e VIII. Average cost of lahoiir in francs per hectare.

Year
Hectares

cultivated

Employers
working
Expenses

Coaf of liabour

and food

1 901

I910
1913
1915
1916

1917

25735
328.40
33123
343-62

370-89

470.81

185.50

224.30

22279
216.10

232-89

300.75

71-85

104.10

108.44

127.52

138.00

170.06

For the last year (1917-18) the increased cost of labour as compared
with that for 19 16- 17 is given in Table IX-

TabIvE IX. — Increase in labour costs in 1917-18.

Hectares

Cost per family

per

hectare

%
Cost

in wages

per hectare

3- 5 hectares

5-10 >)

10-15 « •

15-30 » .

over 30 »

Averages

fr.

148.70

86.17

49.24

34.62

35-25

67.86

33

27
19

23

39

S9

fr.

14.C9

35-03

25.16

28.76

27.82

3%.06

18

39
27
18

18

S3

[901]
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The average cost per working day, which was responsible for the in-

xeases in 1916 and 1917 is shown in Table X, and fnrther data regarding

abour costs are given in Tables XI and XII.

Table X. — Average cost per working day from 1901-1917 [in francs).

Year

,
: ii.

901

1910

913
*

915 • • •

pi6
917

|Co,,t of maintenance
of the

employer's
houseliold

Cost of wage-earners

2.96
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Economic revenue obtained from Swiss agricueture. — This

revenue is the total of all the income of the persons who collaborate in

agricultural production. It is interesting to note the influence of the wai
on this index of production which is the most important from an economic!;

standpoint. This index on account of its importance, is given for variouil'

sizes of farms in % of the active capital, and that per hectare cultivated

Tables XIII to XVI illustrate this and the distribution of revenue per per
son contributing to the production.

TabeE XIII. — Return on 100 fr. of working capital [in francs).

Size of

Farms

3—5 hectares

5-10 »

10-15 »

15-30 »

more than 30 »

Average . . .

1914 1915 1916 1917
Average
1903-1905

8.20

9,53

9.46

9.36

10.31

11.31

12.36
12.10

12.43

14.04

13.00

14.47

14.69

15.20

16.13

9.41 1S.34 14.61

17.41

18.69

17.86

18.45

19.09
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Tabi,e XV. — Distribution of the returns in % of the income,

amongst.the persons contributing to the production.

Classes of farms

Number

of

accoimts

Wages
and

main-

tenance

Employer
work and

super-

vision

Interest

on

loans

Return on
capital

invested in

tlie farm
by the
farmer

Rates

and

taxes

Total

( 1915

5 hect. , 1916

( 1917

10

15

-30

1915
1916

1917

( 1915
1916

( 1917

t 1915
< IQ16

f 1917

\
1915

3re than < 1916

f 1917

24
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Table XVII. -
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COS

Saskatchewan. — The Department of Agriculture has started a

book-keeping competition for crop statistics amongst its correspondents,
on the understanding that all those who enter must send their books up
for examination once a year.

The College of Agriculture gives couises in Agricultural book-keep-
ing, but that is all.

Ontario. —
Book-keeping in Ontario has not received much encour-

agement, and all that is done is to recommend its use as a necessity. The
Department of Agriculture distributes gratuitously a simple method of

book-keeping consisting of a register for receipts and expenses and an in-

ventory. The problem of ascertaining cost prices has not yet been taken
in hand.

The Department is now considering a thorough system of book-keep-
ing which will be distributed shortly to the farmers, who will thus be able

to collaborate in supplying data for '"Farm Business Survey Work".
The State Banks have also greatly helped, during the last few years

by supplying their agricultural clients with an amplified account book
in which to enter cash transactions relative to farm business.

Quebec .
— Two little books have been prepared, one containing a

simple system, and the other a more complete one. These are sent to

traders and farmers who have some knowledge of book-keeping. The
local agricultural officers distribute the books to the farmers and explain
how the accotmts should be kept ; they examine the books at the end of

the year. This method has given excellent results so far,

Nei0 Brunswick. — No definite plan has yet been adopted, but
district representatives have carried out some propaganda and are distri-

buting a book prepared by the Commission of Conservation.

Nova Scotia. — A course in agricultural book-keeping is held at

the Agricultural College. No other steps have been taken.

AGRICUiyrURAI, INDUSTRIES

Q09 - The Rapid Aging of Barbera Wine. — Martinotti, f., and Garino CANmA, E.
(R. Stazione enologica d'Asti), in Giornale vinicolo, Year XI,VI, No. 25, pp. 192-19 1.

Casale-Monferrato, June, 1920.

Although it can be said that the artificial aging of Barolo, Chianti,
and Barbaresco wines is an accomplished fact, this does not apply to other

types of wine. If, however, this treatment only saved 50 % of the time,
it would be of decided advantage.

The authors have tried the Monti process in their experiments in aging
Barbera wine. If the latter is cooled almost to freezing-point, a current
of filtered air passed through it repeatedly for a gven time, and subse-

quently exposed to a temperature of between 24 and 30^ C, a deposit is

formed, which is then removed. It is advisable to add 8 % of old wine.

Experiments were made as long ago as the spring of 1918, on wines

coming from Montaldo Scarampi, and Montegrosso d'Asti, the classical

districts of the Barbera vines. Three vintages were studied, those of 1915,

1916, and 1917.

'908-O49]
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In each case, 2 hectolitres of wine were placed in a demi-john and kept
in a refrigorator at —4° C. Much time was required in order to reach

the desired degree of cold. After this, the wine was aerated for 15 min.

on 8 consecutive days. Glass tubes with fractionating bulbs at the end I

were used, and the air was filtered through plugs of cottonwool, after having
first been bubbled through 95° alcohol. The refrigeration and aeration

produced a thick deposit which separated by decantation. The wine was

subsequently exposed for 2 months, June and July, to a temperature of

20-30° C, when a slight precipitate was again formed and removed. The
wine was put in the cellar and bottled in the spring of 1919.

Three lots were made every year : No. i, control, untreated
;
No 2,

refrigerated, aerated, and heated wine ; No. 3, the same test as No. 2,

with the addition of 4 % of old Barbera wine from the same districts.

In April 1920, the wines were analysed and tasted.

No. 2 of the 1915 vintage was a bright, ruby coloured wine, and more

mature by at least a year than the control, wheareas No 3, although of

the same colour, and apparently at least 2 years more mature than the

control, was inferior to No. 2.

No. 2 of the 1916 vintage seemed a little more mature than the control,

while No. 3 was the least delicate of the three, and perceptibly aged;
No. 2 of the 1917 vintage had a finer aroma and flavour than No. 3, and

its maturity was a little above the normal, approaching that of No. 3. As
No. I had altered during the experiments, it was neglected.

It should also be noted that the 1915 wine had the old "barolo" bou

quet of 12 year-old Barbera wines of this district.

In 1916, there was a great decrease in the total acidity, chiefly du(

to the breaking-down of the malic acid, with the formation of 2 gm. lacti

acid. This applies to lot No. 3 as compared with Nos. i and 2.

The authors, who intend making further experiments on Barbera,!

Valpolicella, and Gattinara wines, give the analyses which they have^f
already obtained in the course of their work. ''I

910 - The Effect of Phosphates on Alcoholic Fermentation. — Garino canina, in
Le.j,

Stazioni sperimentali acmrie italiane, Vol. lylll, Nos. 1-3, pp. 67-78,1 Diagr, Bibliography'

of 12 works. Modena, 1920.

That phosphorus is of great importance for grape ferments is shown
,;

by the fact that about 59 % of the ash of saccharomycetes consists
of^

phosphoric anhydride. Phosphorus is important to the technique of fer-IS

mentation in general, for in some rare cases, owing to the natural absence'
'

of phosphates, it may be the determining cause of the process. It plays
a special part in making

"
filtrati dolci", and sweet sparkling wines, in

which one or more substances are wanting which are necessary to the life

of the saccharomycetes. Wine contains from 125-510 mgm. Pg O5 per

litre, and generally, though not always, fine wines are rich in phosphorus.
Previous investigators have already tested the effect of tricalcium

phosphate, ammonium phosphate (Astruc); potassium phosphate (MeyER,
Ewon) ;

to the must the author proposed to make a contribution to the

study of the question by first investigating the action of phosphates upon

[909-910]
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the saccharoniycetes, and afterwards upon fermentation properly so-

called.

He used a culture medium composed of : 100 gm. saccharose + 2 gm.
tartaric acid +1.5 gm potassium carbonate -f 0.75 gm. potassium sul-

phate + 0.25 gm. magnesium sulphate + o.io gm. calcium chloride -\-

2.5 gm. asparagin + distilled water to make up 1000 gm. To this the author

added increasing amounts of potassium sulphate : from a minimum mole-

cular concentration of 0.000052 to a maximum gf 0.036. When the

fermentation was finished, he collected the saccaromycetes on a tarred

filter, weighed them, and analysed the* liquid filtrate.

The results are set forth in tables and illustrated by a diagram. On
examining them critically, it can be seen that phosphorus, even when added
in very small quantities, has a decided effect upon the development of the

saccharoniycetes. The maximum result was obtained with the molecular

concentration 0.0104 ; this corresponds to about i part per 1000 of bi-

potassium phosphate. »

The effect was less favourable when larger amounts were used. The

weight of the yeast also increased in proportion to that of the phosphorus
added. In confirmation of AsTRUcs' observation, those samples to which
the, phosphorus had been added had a high volatile acidity.

The author made a second series of experiments upon the action

of phosphates on alcoholic zymase using pure yeast that had been pre-

pared under strictly aseptic conditions. He found that the maximum
effect is obtained with 2 parts per 1000

;
this amount brings about fermen-

tation after 2 minutes. The degree of fermentation was in inverse pro-

portion to the amount of phosphate introduced.

The same experiments have been repeated with the prepared yeast
'jcimina

"
(called by the Germans "

Dauerhefe "), which has the same

properties as yeast-juice. The results confirmed those obtained with

living yeast.

These experiments prove the extreme importance of phosphorus,
even in minimum quantities, and show that experts had good reason for

advising the addition of ammonium and potassium phosphates to liquids
to be used for the preparation of yeast. This is especially advisable in

making sparkling wines, for insuificient pressure and effervescence in * hese
wines is sometimes due to lack of phosphates.

[910]
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DISEASES NOT DUE TO PARASITES
OR OF UNKNOWN ORIOm

911 - Alteration of Grapes, in Brazil. — Puttemans, a
,
in Bulletin de la Societe de Pa-

thologic vegetale de France, Vol. VII, Part i, pp. 34-36, i fig. Pari?, 1920.

The author draws attention to a disease attacking grapes is Brazil

X^^hich he previously recorded in 1906.
It makes its appearance in some years towards the end of November,

a little before the vintage, on the bunches of the « Isabelle » vine (Vitis !}

Lahrusca), which has long been cultivated on a large scale in the states

of Sao Paulo and Rio de Janeiro. Vines growing as espaliers against the

wall, and those in the vinej^ard suffer equally. On the infected bunches,
which are usually the finest and most compact, berries of a livid colour

are seen here and there, and these subsequently become dry and shrivel,

large wrinkles appearing on their surface. Some of the grapes surround-

ing these berrries show the same alteration and it would seem at first

sight that the disease is due to a parasite transmitted in contact from one

berry to another. The malady seems to be localised in the berry for if an

infected grape falls — which easily happens
— the pedicel shows -no

sign of alteration.

A more careful examination reveals the fact that the disease is due
to a want of equilibrium in growth produced by the too rapid swelling of

the grapes, which is not accompanied by the simultaneous lengthening
of the pedicels, or secondary ramifications of the bunch.

In fact, in the case of very compact bunches, the berries as they in-

crease in volume tend to recede from the centre of the bunch, and exert

a pull upon the pedicels which increases with the rajiid swelling of the gra-

pes. This pull, which is exerted simultaneously by several of the berries

of the small secondary bu.nches that form the large composite bunch, ,.

ends by detaching the former from the rachis. '^

Very frequently, the berries in the centre of the bunch, which usually

atrophy more or less, now grow in an almost normal manner, and this

tends to push the berries coveririg them still further from the centre.

In any case, the small secoiidary bunches borne by the principal

one, although nearly detached, still adhere by a strip o± tissue, and this

traumatism (change of colour and withering of the grapes) is ?11 the more

rapid when the detachment is almost complete, andatmosheric conditions

a,re favorable.

[911]
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As regards the damage done, it is not a rare thing to see a third, or

even half, of the small secondary bunches thus affected and if the disease

spreads to a large number of them, the yield maybe considerably reduced,

at any rate in certain seasons.

It seems that the phenomenon may be explained by the prevalence
of special climatic conditions at the time of the ripening of the fruit. In

November in Brasil, there are sometimes very rapid changes of temperature

amounting to as much as 40° C and the rainfall may exced 50 mm. in 24
hours. The abrupt change from heat to humidity may cause irregular

growth such as has been mentioned above.

A certain amount of thinning early in the season, as is usually prac-

tised with hothouse grapes in order to obtain fine table-fruit, is the only

remedy or palliative for this disease.

yi2 - The Destruction of the Elm by Poison-Gases in War. — Graffin, r,, in ComHes

rendus des seances de l'Academic d' Agriculture de France, Vo^. Vl, No. 24 (June 23-30

1920), p. 609. Paris, 1920.

The elm has proved extraordinarily susceptible to the injurious ef-

fects of poison-gases, more so indeed, than any other forest tree.

In the massif of the Argonne chain running from the Valley of the

Bar to the Meuse (Vouziers to Stenay), there are many dead elms that

show no trace of having been struck by missiles, or otherwise injured.

Elms are equally susceptible whether they are growing singly or in

a coppice, and their age makes no difference.

If a dead tree is found there to-day in a stand, the probabilities are

that it will prove to be an elm, although this comer of Argonne was not

bombarded until November, 1918, and then only for a short time, at the

season when the trees had shed their leaves.

DISEASES DUE TO FUNGI, BACTERIA
AND OTHER LOWER PI.ANTS

913
- Bacterium atrofaciens n. sp., Injurious to Wheat, in the United States

and in Canada. — Mc Culloch, ly., in journal of AgriculturalRc^ea rch, Vol. XVlII^
No. 10, pp. 343-552, pl. 2. Washington, D. C, Feb. 16, 1920.

In the course of examination of various collections of wheat of the

crops in 1917 and in 1918, a new bacterial wheat disease was discovered

in the United States (New York, Michigan, Kansas, Missouri, Minnesota,
North Dakota, South Dakota, Oklahoma) and in Alberta, Canada.

This disease affects the leaf, ear, and grain of wheat. On the ears,

the glumes show at the base a dull brownish black tinge. Sometimes,
this dark area extends over nearly the vthole surface of the glume ; but

usually only the lower third or less is darkened, and often no discolora-

tion is visible on the exterior. Glumes tl^t present a normal colour on
the outer surface may have the inner surface discoloured. In every case,

dissection of the spikelet reveals more signs of disease on the inner surfaces

than on the outer. Often a narrow dark line at the junction of the spike-
let and the rachis is the only ou.,ward sign of disease. The grain enclo-
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sed by diseased glumes shows varying degrees of undeveloptnent. The
fact that the grains are often well filled out seems to indicate that the di-

sease sometimes appears late in the course of growth. In diseased grain
the base varies in colour from a scarcely noticeable brown to charcoal

black. In the discoloured areas, bacteria are found in great abundance,
which have been isolated and pure cultures obtained. The organism in

question studied by the author from the point of view of cultural charac-

ters is considered to be the cause of the wheat disease in the pre-mentio-
ned regions. It was a hitherto undescribed organism, and it is here

designated as Bacterium atrofaciens. ,

Inociilations on young wheat plants have given rise to numerous
leaf infections. Fewer mature plants have been available for inoculation

of ears and besides this, weather conditions were somewhat unfavourable.

However, enough infections were effected to determine the positive patho-

genicity of the organism for glumes and kernels. The organism has also

been re-isolated from the glumes and kernels of inoculated ears, and a

second series of inoculations effected on the ears and spikelet leaves.

Infection was evident also in this second case and it was possible to re-iso-

late the bacteria once again.

914 - Self-Sown Wheat in Relation to the Spread of Rust, in Australia. — water-

house, \V. ly., in The Ai:ricultiiral Gozetie of New South Wales Vol. XXXI, Pt. pp. 3,

pp. 165-166. Sydney, May 2,. 1 9:^0.

Report of periodical observations made from June 1918 to March 1919,
in the Government Experiment Farms in New South Wales with a view
to securing evidence on the question as to how rust of wheat survives after

the heat of the Australian summer, and how the next year's crop comes
to be infected.

The summer of 1918-1919 was one of the hottest on record in the dis-

tricts under investigation ; drought conditions were general and no rust

epidemic was reported anvwhere in the State.

It* should be remembered the destructive rust of the wheat crop in

Australia is the black stem ru.st {Puccinia gramiiiis). A second form, known
as the brown spring rust (P. triticina) occurs, but it does not usually do
much damage.

In June, 1918, on the leaves, stems and ears of the self-sown -wheat,

and in abundance on the fields reserved for this crop, a large amount of

P. graminis in the uredo and teleuto stage Was found, as well as uredo-

spores of P. triticina. These uredospores were tested and proved viable.

Ko .sign of P. graminis was found on the cultivated crop ; although pustules
of P. triticina were plentiful on the seedling leaves.

At the end of August, 1918, the self-sown wheat was badly attacked

by rust, but on the leaves of th^ cultivated crops, only uredospore pustules
of P. triticina were found. One paddock that had previously contained

a self-sown wheat crop that had been attacked, and later on had been

ploughed, produced many wheat plants growing up between the furrows

attacked by both forms of rust ;
P. graminis and P. triticina.
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Towards the end of November, on the green parts of cultivated wheat,
viable ttredospores of both rusts were found, though practically no damage
had been done to the crop.

"
Volunteer

"
wheat, particularly around

haystacks, was red with P. graminis on all parts of the plants above ground .

The field under consideration had been ploughed, reploughed and culti-

vated, but in spite of this, a few stray "volunteer" wheat plants carry-

ing viable uredospores of both rusts were still to be found.

The latest inspection was made at the end of March, 1919. The .

summer had been exceptionally dry and very hot
; no second growth had

occurred, the stubble having been killed out by the dry weather in most

places. A light rain in February had encouraged germination of much
of the shed grain, but on these seedlings no rust was discovered. Only
in one place was rusted wheat found, this was in a paddock which had

laid fallow for nearly a year, ploughed a couple of months previously,
and at the time of this visit was being cross-ploughed and harrowed in

preparation for sowing the wheat. Here, in the centre of several much-

grazed tutts of wheat that had assumed a somewhat perennial nature,

were found uredo pustules on leaves, inner surface of sheaths and stems.

In the cases examined the rust proved to be the brown spring rust, but

it is by no means improbable that the black summer rust was also present
in some of the tufts. In an adjoining paddock, no rust pustules were

found on the early sown crop of wheat. Numerous pale patches were

observed on many of the seedling leaves.

While these observations are far from complete, they nevertheless

show the importance of self-sown wheat as an agency in the spread of

rust by means of the uredospores.

915 - Sphacelotheca Reiliana, New Maize Smut in Washington, U. S. — Dana,
B. P., and Zundel, G. ly., in Phytopatholoiiy, Vol. X, No. 6, pp. 328-330, figs. 4. Balti-

more, M. D., Jxine, 1920.

During the autumn of 1919, Sphacelotheca Reiliana (Kiihn) Clinton

was seen in the neighborhood of Pullman ;this smut is identical with

that found usually on Sorghum spp. but was not previously kifoWn to

occur in Washington.
Two widely separated fields were attacked, one field showing 40 %

of smutted plants.
"
Thayer's yellow dent

"
maize was the variety grown

in both cases, the seed having been selected from local stock for a number
of years.

Sori or smut masses were observed in ears and tassels only. In one

field the latter were most commonly affected, and in the other the reverse

was evident. In addition to this, some cases of sterility accompanied by

proliferation were observed both in the ears and male inflorescence giving
rise to abnormal and dwarfed development.

Occasionally a normal ear was produced on a plant showing a diseased

tassel. Many plants were on the contrary seen where the ear was smutted

and the tassel normal. However, in one field where a special study of

symptoms Was made, the ears were affected generally where smut masses

were noticed on the tassels.
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916 - Peronospora parasitica in Turnip Roots, Indiana, U. S. — Gardner, m.

W., in Phylopaihology, Vol. X, No. 6, pp. 3::i-3::j, pi. i. Baltimore, M.D., June, I'jzo.

Among turnip roots {Brassica Rapa) in storage and in the local market
in L,afayette, Indiana, an occasional root was found in February, igi8,

showing an internal region extending from the crown to the root with

a tissue varying in colour from a light brown to a distinct black, although

quite firm and turgid.

After cutting sections of one of the affected roots and placing the same
in a damp chamber in the refrigerator, upon the cut surfaces of the dis-

coloured tissue, there occurred a luxuriant development of conidiophores
and conidia of Peronospora parasitica.

A series of inoculations were made in the conidia of the seedlings of

turnip, B. campestris var. Napo-Brassica and radish. From these it was
observed that the turnip seedhngs were readily infected and showed abun-

dant sporulation of Peronospora on the cotyledons. No infection occurred

on B. campestris var. Napo-Brassica, nor on uninoculated turnips and

radishes used as controls.

The occurrence of living mycelium of Perenosporaceae in turnip
roots in late winter appears to indicate that it may also hibernate over

the winter in turnips which remain in the field.

917
- B/epharospora terrestris, a Phycomy cete Parasitic on White Lupin, and
New to Italy.

— Peyronel, B., in Rendiconti delle sedute della Reale Accademia dei

Lincei, Classe di Scienze fisiche, matematiche e natural!, ist. Half-year, 1920, Vol. XXIX,
Part. =;, pp. 194-197. Rome, 1920.

In December, 1919, some young plants of Lupinus atbus suffering

from rot of the roots and hyjx)cotyl region were sent for examination to

the Ph5rtopathological Station at Rome from the estates of Pantano and

Pratolongo (in the neighbourhood of I^ake Regillus). All that remained

of the root system was the tap-root and a few secondary roots, and there

was no sign of the root-tubercles. The entire surface of both the roots

and LUe lower part of the stem was of a dark-brown colour and soft to the

touch ; all the leaves, except a fev; at the top of the stem, were withered.

The author found by microscopic exammation of the affected parts
that the roots and nearly the whole hypocotyl were infected and completely

disintegrated by a mycelium wliich, from its morphological characters,

appeared to be that of phycomycete. In the cortical tissue of some quite

young plants, he discovered the oospores of the fungus.
With the object of increasiag the material for study, and of observing

the behaviour of the fungus, the author prepared two series of lupin cul-

tures in cylindrical pots without any drainage hole. As scon as the plants (

put out their first leaves, he watered them in such a way that the soil

was always covered with a layer of water 1-2 cm. deep. One sesies of the

seedlings he kept for a control ; am.ongst the others, he planted some

infected lupin plants (that had been kept in water). The result ot

the experiment was that the seedlings growing with the infected plants
all died, while the control seedlings remained perfectly healthy.
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In the root tissues of the dead plants, the author found only mycelium,
but in the cortical tissues, there was a large number of oogonia and ripe

oospores, the latter being identical with those present in the material

forwarded for examination.

On the submerged cotyledons of the dead seedlings, he subsequently
discovered a thick external mycelium floating on the water, and as mi-

croscopic investigation revealed, bearing large zoosporangia.
The observations hitherto made, allow of the identification of the

fungus in question as Phytophlhora terrestria Sherbakoff, found in Florida.

Before the author had discovered its identity with Ph. terrestria

he had been struck by the extraordinary similarity between the fungus
he was studying and Blepharospora camhivora Petri, now believed, as is

well-known, to be the specific agent of the
"
Ink Disease

"
of Chestnuts,

It is evident, according to the author, that the species described by Sher-
BAKOFF has all the characters of the genus Blepharospora as defined by
Petri, although it is very distinct from Bleph. camhivora. The author

proposes the name of Bleph. terrestris (Sherb.) Peyr. for the fungus examined

by him.

M. Peyuonel is induced to believe that the fungus in question is not

a recent importation from America, but a ubiquitous species already exis-

ting in Europe, and usually living as a saprophyte in very damp soils, but

capable, under favourable conditions, of adopting a parasitic mode of life.

No control measures can at present be suggested beyond the destruc-

tion of infected plants, and the disinfection of the soil with carbon bisulphide
or formalin. It is also advisable to grow a herbaceous plant, for some
such as a years cereal, that is immune to the disease, instead of lupins.

918 - Ustilago Coici's on Coix Lachryma-Jobi in the U. S. — Thomas, c.

C, iu PliyiopatJwloiiy, Vol. X, No.
i':-, pp. 331-33,', %s. i. Baltimore, M. D., June, 1920.

On a speciman of Coix Lachryma-Jobi, grown in the Plant Quarantine
Greenhouse of the United States Department of Agriculture obtained

from seed coming from Kalasungay, Mindanas (Philippine Islands), was

noticed towards the end of December, 1919, the appearance of
"
Coix smut"

{Ustilago Coicis Bref.), a disease not hitherto reported in North America.

Every grain affected is converted into a black spore mass, slightly,

increased in size, which, however, in^some cases may reach to almost double
the size of a normal grain. The grain may be badly deformed or it may
be almost normal in outward appearance. The spore mass is surrounded

by a membrane and is more or less hidden by glumes. The leaves and

portions of the culms adjoining the diseased grains are distorted and bent.

The life history of the parasite is unknown and it is difficult to say in

this case whether it was introduced by spores on the seeds or by dormant

mycelium within.

919 - Polyporus igniarius Injurious to the Vine, in Tunisia. — Kien, E., in

Revue de Viticulture, Year 27, Vol. EH, No. 1347, pp. 289-290. Paris, 1920.

nt^J
Numerous cases of the death or partial withering of vines at the prun-

ing season were observed in the neighbourhood ot Tunis in 1919, and still
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more frequently in 1920. The varieties chiefly affected were
"
Carignan

"

and
"
Ahcante ".

The author's investigations have shown that the diseased vines were

always infested by a mycelium which is probably that of Polyporus

igniarius, and the author recommends the disinfection of the pru-

ning-knife by passing it through a flame, before going from one vine to

another.

920 - Monilia fructigena. and M. cinerea, Brown Rot Diseases of Fruit

Trees {Pyrus and Prunus spp.) in Great Britain. — Wormald, h., in Annah

of Botany, Vol. XXXIV, No. 13^, pp. 143-171, pi. 2, bibliogr. of 30 works. I^oiidon,

April, 1920.

In Great Britain there are two species of Monilia parasitic on fruit

trees of the genera Pyrus and Prunus, namely, M. fructigena Pers., {=Scle
rotinia fructigena [Pers.] Schrot.), and M. cinerea Bon.

The two species are to be distinguished by the colour and size of the

pustules, by the dimensions of the conidia, by the mode of growth on ste-

rilised culture media, by the mode of branching of the germ tube of co-

nidium, and by the mode of parasitism. Wk
M. fructigena causes a fruit rot of apples, plums, and cherries and '^

on apple trees may produce cankers by invading, the branch through
the fruit,

M. cinerea occurs also on apple, plum and cherry trees and causes

disease as follows: — apple trees : blossom wilt and canker disease ;

—
plum trees : fruit rot, blossom wilt, canker, and wither tip of young
shoots

;

—
cherry trees : fruit rot, blossom wilt, and may kill twigs by

penetrating through the flowers.

In M. fructigena, conidia production is inhibited during winter; M.
cinerea on the other hand begins to develop new pustules about the begin-

ning of December and produces conidia freely during winter and spring.

The winter conidia of M. cinerea are considerably smaller than those

produced in the summer.
The form of M. cinerea parasitic on apple trees is biologically and phy-

siologically different from the form found on plum and cherry trees. M.
cinerea f . Mali produces an apple blossom wilt

; it readily secretes an enzyme
which oxidises tannins

;
M. cinerea i: Pruni, when plum blossoms are ino-

culated with conidia, this attacks only the flowers actually inoculated and

does not attack the axis of the inflorescence ;
it secretes the oxidising en-

zyme far less freely than the apple.
The oxidising ensyme is secreted freely by M. cinerea f. Mali when

growing in a liquid culture media, on diseased apples, and on diseased

apple spurs.
The American form of Monilia is more nearly related to M. cinerea

than to M. fructigena, but in cultures it can be distinguished from the

European form of M. cinerea by its mode of growth and by the numerous

fructifications produced on all the culture media on which it has been grown

up to the present time.
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921
- Pucciniopsis Caricae. Leaf Blight of the Papaya (Car/ca Papaj^a),
in Florida. — Stevens, H. K., in The Quarterh Bulletin of the State Plant Board of

Florida, Vol. IV, No. 3, pp. 98-100*, Gainesville, Flo. April, 1920.

A leaf blight of the papaya [Carica Papaya Ivinn., has recently been

reported at St. Cloud (Florida), where it was learned from the owner of

the plants attacked that the disease first made its appearance in 1920
and spread very rapidly. The disease was also observed on some of the

plants in a neighbouring farm.

This is not a new disease and has been previously reported in Porto

Rico, Cuba, British Guiana and Sanibel Island, Fla. This appears, how-

ever to be the first record of its presence on the mainland of Florida,

and it might prove to be a serious pest to the papaya in the southern part
of the State should the disease become widely distributed.

The disease, which is caused by P-ucciniopsis Caricae Barle, is easily

recognisable by the round black, pustular spots on the under surface of the

leaf which enclose the septate spores of the fungus. On the upper surface,

'the infected areas appear as small brown circular spots, distinctly outlined.

From a few to several hundred spots are likely to be present on a single

infected leaf.

Severe attacks will engender defoliation of the plants resulting in

death or a very much weakened plant.
If the disease is discovered in time, it can probably be easily control-

|led by the use of Bordeaux mixture. Three or four sprayings at intervals

of 10 days to 2 weeks apart on both sides of the leaves should be sufficient

to put down a mild attack. In cases of severe attacks, all of the older

I

infected leaves should be removed and destroyed. The remaining foliage

[should be thoroughly sprayed with Bordeaux mixture at weekly intervals,

until the new leaves that develop are entirely free from infection. If the

badly infected j)lant is a young one, it will be more economical to destroy
the same and re-commence with another healthy plant. All the seedlings

should be closely watched, especially if they are grown in the \ncinity

of old diseased plants. In such cases frequent application of Bordeaux
mixture will be necessary to protect then from disease.

When the disease appears, efforts should be made to eradicate it as

[quickly as possible.

I922
- On the Presence of Oak Oidium in Brazil. — puttemans, a., in Bulletin de la

Societe de Pathologie vegetale de France, Vol. VII, Part I, pp. 37-40. Paris, 1920.

In a garden of the town of Sao Paulo, the writer first observed oidium

Ion October i, 1912, on trees of Quercus pedunculata of about 15 years of

[age. The fungus was heavily parasitised by Cicinnoholus Cesatii.

A very large number of oaks growing in different public and private

[gardens were inspected the next day, and only in rare cases were they

[found to be attacked ;
a week later, however, oidium was distinctly visible

Ion most of these trees.

Shortly afterwards, M. Maubi^anc informed the author that he had

[found the same fungus at Campinas (about 100
'

km. from Sao Paulo) ;

in April 1913, the author him&elf saw it at Petropolis and Nova Friburgo
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MEANS
OF PREVENTION
AND CONTROL

(State of Rio Janeiro) on specimens of Q. pahistris Du Roi amongst others ;

about the same (Jate, M. Maublanc met jvith it also in Argentina.
It should be mentioned that, at Sao Paulo during the second half

of 1912, a damp period hot and very rainy succeeded one of abnormal
cold ;

this state of affairs was very favourable to the development of the

fungus, which under such conditions, causes serious injury, even to large
trees.

The sudden appearance of cidium in Brazil, five or six years after

it had been so common in Europe, is no doubt a proof that it was intro-

duced from that continent.

As for the mode of its introduction, the author does not think it likely
that the perithecia of the fungus were transported (i), for these organs
have always been extremely rare everywhere ; he also thinks that it is

impossible that the disease should have been introduced into Brazil by
young imported oaks, seeing that the oak is so easily propagated by the

acorns which the trees of the countr^^ produce in abundance.

Leaving out of account the transport of living ocean or windborne

conidia, which however might occur, there only remains to consider whet-

her, the common, conidial form of the fungus might not have been carried

by some fast ship. Experiments made regarding the duration of the ger-
minative power of oidium conidia, as compared with the time necessary

(8-9 days) for their transport to Brazil (port of Rio de Janeiro) from the

nearest infected region (Madeira, where oidium was reported in 1908),
have led the author to believe that as the germinative power of the conidia

has been known to last ten days, this form of the parasite could well have
been carried by a trans-Atlantic liner, and this might have occurred ve^y

many times during the four years between the discovery of the disease

in Madeira, and its appearance in Brazil.

INJURIOUS INSECTS AND OTHER EOWER AXIAIALS

923
- Coccinella sanguinea, a Beetle Preying on Aphids in Cuba. — Suarez

C, in Revista de Agricultura, Comercio y Trabajo, Year III, Vol. Ill, No. 2, p. 75. Ha-

vana, 1920.

Coccinella sanguinea, popularly known' as
"
cotorrita roja ", is a verjj

common beetle throughout the island of Cuba.

The author had the opportunity of observing the larvae feeding on

the aphids that attack various cultivated plants:
— Gossypium sp., Mei-

homia Iciocarpa. Hibiscus Sahdariffa, Citrus sp., etc. He found that the

insect reproduces itself throughout the year, but chiefly during period^
of drought when aphids are especially plentiful The author gives a shorl

morpho-biological description of the beetle from the egg to the adult stage

(i) R., Febmary, 1920, No. 264. [Ed.)

[9 8 3-9 8 3]
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924
- Coracias I'nd/ca, Beneficial Bird to Agriculture,, in India. — Fletcher, t. b.

and iNGLis, C. I^i"., in The Agricultural JourHal of India, Vol. XV, Pt. I, pp. 1-4,, i col.

pi. Calcutta, Jan. 1920.

The Indian Roller or Blue Jay {Coracias indica), occurs in consider-

able numbers throughout the Plains of India and Ceylon, and is easily

recognised when on the wing owing to the brilliant colour of its feathers.

The breeding season takes place in Bihar from March to the end of

June, and in January in Ceylon. The nest is made in a the holes of a

tree or building, and four or sometimes five eggs are laid.

Besides being an ornament to the landscape, C. indica is an extre-

mely useful bird, as its food consists almost entirely of large insects, such

as grasshoppers [Acridae), crickets {Gryllidae), and beetles [Coleoptera),

and occasionally small mice, frog snakes, or even toads.

An examination by C. W. Mason of the stomachs of 18 birds between

January and October at Pusa, led to the discovery of 412 insects eaten

by these birds ; 4 only were beneficial, iii injurious, and 297 neutral.

Of the injurious insects captured by C. indica, 52 were grasshoppers, 18

crickets, 22 caterpillars, mostly cutworms [Noctuidae), so that the benefit

obtained by the destruction of these injurious insects far more than counter-

balances the fact that very few beneficial insects were taken.

The bird is protected under the Wild Birds and Animals Protection

Act, throughout the whole year in Bihar, Orissa and in Delhi. In spite
of this, Europeans frequently shoot them especially in the neighbourhood
of military cantonments, for the sake of the brilliantly coloured wings.

925 - Prodenia litura and Cirphis loreyi. Caterpillars Injurious to Crops
of Northern Gujarat, India. — Jhaveri, T. N., in The AsricuUural journal of In-

dia* Vol. XV, Pt. 2, pp. 181-184. Calcutta, March, 1920.

In the early part of the monsoon of 1919 after the long and almost

unprecedented drought which had resulted in the famine of 1918-19, the

farmers were alarmed to find their crops of maize, Pennisetum typhoideum,

Paspalum scrobiculatum, and also chiUies and rice etc.
,
attacked by swarms

of smaU dark brown caterpillars which appeared likely to do very serious

damage.
These caterpillars, identified as Prodenia litura and Cirphis loreyi

—
recognised as well known pests capable of serious damage in many parts
of the tropical world — seemed in this case to be confined to the parts
of Gujarat where a light soil occurs. They were observed in Surat, Kaira,
and in the Panch Mahals andinBarodo, where although known previously,
had never been found in such abundant quantities.

The first s,ign of attack was usually a partial destruction of the lea-

ves ; sometimes on an examination of the latter, a group of caterpillars

was traced. In the case of cereals, they were often found in the funnel

composed of the leaf-sheaths round the central shoot of the plant.
The reason for the exceptional attack in 1919 can probably be attri-

buted to the absence of rain for a very long period.
The caterpillars pupate in the ground chiefly in the higher land, at

a depth of 2-3 in. Under conditions of normal moisture, it remains in

[834-835]
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his state from i to 6 weeks, but with the exceptional drought in 1919, it

is quite possible that the pupae may have remained much longer in their

concoons. At any rate, the first rains of the second week in June were

followed by a remarkably large emergence of moths which laid eggs on

many plants, but particularly on the early sown crops and on the grasses
which were just springing up. As each female moth laid about 500 eggs in

several small masses along a leaf, and as these eggs hatch in about 4 days,

it will be easily understood that by the end of June, the small caterpillars

were spreading over all the suitable crops growing at the time. As the

caterpillars developed, they were found feeding in the early morning, even-

ing and night. During the hot part of the day, the}^ were concealed in

the soil or at the base of the leaves of the plant attacked.

The majority of caterpillars which had made their appearance at the

end of June, disappeared in the third week of July ;
those which had be-

come fuUy developed retired to pupate in the soil
;
others were badly

attacked by tachnid flies. These latter parasites were found as small

maggots on the viscera of the caterpillars, while their eggs were noticed on

the surface. At this time, too, there was a good deal of heavy rain, and

on examination of the soil of the higher lands, the majority of pupae were

found to be in state of decomposition, probably as a result of the wet

conditions in which they found themselves. Partly, therefore, as a result

of the parasites, and partly on account of the rains, the much dreaded se-

cond brood, which should have appeared early in August, never gave
rise to the alarm which had hitherto prevailed.

The observations made in connection with the attack in 1919 have

larought to the fore a number of preventive measures which will if widely

practised, lead to successful results in the future. In the first place, the

land should be ploughed up before the advent of the rains, or still better,

as soon as the previous crop is harvested. By this means, the pupae in

the ground will be turned up and either dried out by exposure to the

sun or devoured by insectivorious boids. The moths, at least of C. loreyi

are moreover easily attracted to Hght, and if a numbrer of lamps are placed
in the fields, each standing in a tray of kerosine and water, or if some
£res made of brushwood are lighted for a few days after the first rains and
the corresponding emergence of the moths, a very large number will be

destroyed before they have had a chance to lay eggs.

Also it is equally advisable to delay for a few days the sowing of the

the crops. It is a frequent practice to sow immediately after the first

rains. This was done in 1919.. and the crops so treated were those most

attacked. Crops sown a fortnight later were, on the contrary hardly, at-

tacked at aU. In special cases, in addition to the precautions enume-
rated above, children may be employed to collect and burn the leaves on

which the egg masses are found and on which also the swarms of very

young caterpillars are feeding. In the case of seed beds or fields contain-

ing valuable crops, a trench should be dug round the seed bed or field

in which green plants can be put in the eveniig. The large caterpillars

sheltering in it can be destroyed the following morning.

[935]
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926 - Trachelus tabfdus. Black Grain-Stem Sawfly of Europe, Injurious to

Wheat and Other Cereals, Introduced into the United States. — Gahan a. b., in

United States Department of A'^riculture, Bulletin 834., pp. 1-18, tig. i, pi. z, bibliogr. of 56
work?. Wa=hington D. C, Hay 19, iq::o.

During the summer of 1918 it was discovered that another exotic insect

liable to cause considerable damage to agriculture, has become established

in America. A complaint was received by the Bureau of Entomology,
Washington, D C, from a correspondent at Gaithersburg (Maryland)

regarding the work of certain attacks which had caused serious damage
to ripening wheat, and steps were immediately taken to investigate the

outbreak with the result that this insect was identifield as Trachelus ta-

bidns (Fabricius) Jurine ; this sawfly belonging to the genus Cephidae
has alread}' been referred to in European literature (England), and goes

by the popular name of
"
black grain stem sawfly ".

In the Old World Continents, the species occurs throughout most
of central and southern Europe, south-eastern Asia, ad northern Africa.

In America, the insect was found, before 1918, in New Jersey, Vir-

giania, Delaware, Mar3dand, Pennsylvania and New York.

It is probable that the species has even now spread and is likely to

spread over a very wide area of the New Continent just as it did the Old.

Various cereals, especially wheat, but also barley and r^'e, have been

attacked, and the Russian records are more specific and confirm this

statement.

In America onl}- wheat and rye have thus far been recorded ; it ap-

pears certain that wheat is the food plant preferred. It is not impro-
bable that Tr. tahidus also attacks plants other than those mentioned.

The author gives the synonym}- of the insect, and describes the adult

and the hibernating larva, and also makes preliminary observations with
reference to the life history of the sawfly.

The larvae burrow downwards through the stem pith hollowing it

out to the base ; before preparing to hibernate, this larva severs the stem
from the inside at or \e.iy near the surface of the ground, leaving the epi-
dermis of the straw intact sufiicient to allow it to stand erect ;

the first

slight bending of the ripened straw causes it to snap off and fall, having
the same effect as a strong wind.

An efficacious chalcidoid parasite of Tr. tahidus has been notified in

America
; reared from a species which has apparently never been describ-

ed, belonging to the genus Pleurotropis.
It is recommended to plough in the stubble containing the larvae so

deeply that the maturing adult will be unable to escape. Wheat, barley
and rye should be followed by some crop which will not serve as a host

plant, such as maize or market crops.

927 - Cephas cincius. Hymenopteron Injurious to Wheat, Rye and other
Cereals in the United States. — Ainslie C. X., in United States Department of Agricul-

ture, Bu Ictin 841, pp. 1-27, figs. 16, Washington. D. C, May 7, igzo.

The Western Grass-stem Sawfly (Cephus cinctus Norton), an indi-

j

genous species of the (United States is becoming a serious menace to the

[grain crops in the Northwestern States.
"

[926-921]
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It appear that various species of Elymus and Agropyron have been

the original host plants of the larvae. Since their feeding habits have

been modified by changing agricultural conditions, to the host plants al-

ready mentioned may be added the following : Hordeum juhatmn, Bromus

inermis, Phleum pratense, Deschampsia sp., Calamagrostis spp., Festuca

sp., wheat, durum, spelt, rye and probably barley. On wild Gramineae

and on wheat, the insect has also been observed in North-west Canada.

The egg is always laid in the stem of the host plant either in the hollow

of the stem, or in a split made by the saw of the insect. The larva when
it escapes from the egg begins almost at once to feed upon the parenchy-
matous tissue by which it is surrounded in the interior of the stem, exca-

vating for itself a gallery both above and below the spot where the egg

formerly lay. When mature the larva makes for the extreme base of the

stem, where it does not delay in beginning its preparations for hibernation.

Usually at or slightly above ground level, it cuts round and inside the

stem; but never severs the stem completely, although this is so weakened

that the upper part of the stem above the cut, bent, over by the wind,

breaks off altogether when dry. After cutting its characteristic groove
within the stem, the larva continues to remain there and forces a mass

of debris into the bore just below the groove and in this manner plugs

the upper end of the stubble that is to be left in the ground after the

upper stalk has been broken away. In this way, the larva moves freely

until the time of pupation arrives the following summer.

Under normal conditions, when C. cinctus lived exclusively in grass

stems, the larvae were attacked with varying degrees of success by two

or more species of parasites which apparently had not followed the sawfly

during its course on the wheat and on other coltivated grasses. The

most common parasite 's the chalcid Pleurofropis utahensis, Cwfd.
;
the

braconid Microbacon cephi Gahan also attacks the larvae in grass stems.

The most effective artificial means of control that can be suggested.

at present is perhaps deep ploughing and burying at least 5 to 6 in.,

deep the stubble attacked by the larvae, to hinder the adults emerging.
The ground should in addition to this be adequately rolled.

In certain parts of the United States, the occurence of C. cinctus

appears to have been confused with that of its congener C. pygmaeus Iv.,

a stem borer injurious to wheat and probably imported from Europe only

a few years previous to the first mention of C. cinctus in the United States.

The habits of the two species r.re very similar. As for as it is now known
C. Pygmaeus is not found west of the Mississipi ; while C. cinctus has oft,

en been found west of this river.

928 - Schoenobius incertellus, Chilo suppressal/s, and Cnapha/ocro-
cis medinalis, Microlepidoptera Injurious to Rice in Indo-China. — Vincens,

F., in Bulletin agricole de I'lnstitut srientifique de Salmon, Year II, No. .%, pp. 97-105,

2 plates. Saigon, April, 1920.

The author describes the lepidoptera most commonly found in the Co-

chin-China rice-fields, which are especially frequented by Schoenobius

[219-928]
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incertellus Wlk, Chilo suppressalis Wlk, and Cnaphalocrocis medinalis

Guenee (fam. Pyralidae).
Of the three, Sch. incertellus and Ch. suppressalis alone do appre-

ciable injury to rice. Both of them, when in the caterpillar stage, des-

troy the green shoots, causing abortion in many panicles, but whereas
Sch. incertellus attacks the whole rice-field, Ch. suppressalis concentrates

: its efforts on circular patches which increase little in size. Sch. incer-

tellus over-winters at the base of the stubble left standing after the har-

vest, and Ch. suppressalis lives and reproduces itself on the wild herbaceous

plants growing in the rice-field after the crop has been harvested.

To lessen the damage wrought by these two insects, the author ad-

vises the following measures.

ia) The cutting-down and burning of the weeds that have sprung
up in the rice-field and the surrounding fields. This should be done before

sowing and planting out.

(ft)
The lighting at intervals (during the vegetative period of the

rice) of large fires of brushwood on moonless nights, when the presence
of the adult forms of Sch. incertelhis has been observed in the rice-field.

The uprooting and burning of all infected rice-plants forming large yellow

patches in the field should be carried out.

(c) After the harvest, the straw remaining in the field should be
burnt and the soil lightly hoed, in order to break up and aerate the surface

soil, and uncover the lower parts of the stubble that the fire has not reached.

Although Ch. medinalis is more frequently met with than the other

two insects in Cochin-China rice-fields, fortunately it does but little harm,
owing probably to the attacks of its numerous parasites. The caterpil-
lars attack the laminae of the rice leaves making longitudinal furrows

throughout their length ; along these they devour the green tissues only

sparing the lower epidermis. The leaves thus look as if they were striped

longitudinally ; later, they are badly torn parallel to the vein, which tends
to rupture the delicate, exposed epidermis. It is clear that leaves thus

deprived of much of their chlorophyll tissue make less starch, and that

the culms bearing them will produce panicles consisting of grains with a

lower starch content, but it would be necessary for the insects to be un-

usually plantiful for them to cause any loss that is really appreciable at

the harvest.

Hence, the losses caused by Cn. medinalis are too limited for it to be
worth while controlling this insect. As however, the adults are attracted

by light, a certain number are always destroyed by the fires lighted to kill

the adult forms of Sch. incertellus.

929 - Nezara viridula. The Southern Green Stink Bug, Injurious to Cultivated
Plants in Florida (i).

— drake, C. J., in The Quarterly Bulletin of the State Plant

Board of Florida, Vol. IV, No. 3, pp. 41-91, figs. 33, Gainesville, Fla, April, 1920.

It often happens that Nezara viridula, L., becomes a serious pest
to cultivated plants in Florida. Its depredations are also well known

j

(i) See also R., Feb., 1913, No. 194 ; R., May, 1913, No. 609 ; R., Mar., 1917, No. 298 :

R. Aug. 1918, No. 927. (Ed.)

[928-939]
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in other southern States, but particularly in the Gulf States. The in-

sect is of foreign origin and is almost universally distributed throughout
the tropical and sub-tropical regions of the entire world. Its ravages *

have also been reported in Australia, India, West Indies, Austria and other

countries.

Both nymphs and adults of A^. viridula obtain food by puncturing the

tissues of plants and then extracting plant juices. All parts of the plant
are attacked, but tender young shoots and maturing fruit are much pre-
ferred.

Amongst the numerous plants attacked are tomato potato, sweet

potato, beans, Vigna sinensis, Raphamis sp., Brassica spp.. Hibiscus escu-

lenhis, etc. In autumn and early winter, the insect sometimes becom-
es a serious pest in citrus groves, feeding especially upon the fruit, young
seedlings and young shoots of older trees. Similar infestations have been

reported for pecan groves {Carya Pecan).
From observations made at Gainesville, Florida, it was ascertained

that hibernation is imperfect, and about one-half of the individuals remain

upon plants in the field throughout the winter months ;
no breeding ta-

kes place during this period. Eggs have been found out of doors the

second week of April and as late as December 12. The eggs are depo-
sited in clusters, mostly on the under surface of the leaves. Some fe-

males deposited no e^gs, while others laid one, two or, even three egg clus-

ters. One single female laid 212 eggs, three clusters of 78, 70 and 64 eggs

respectively. No eggs w^re found in her ovaries at death. In the field,

40 egg clusters collected consecutively, contained an average of a little

ove r88 egg? per cluster. Each cluster consisted of from 46 to 126 eggs.
The minimum period for incubation was 4 days. The minimum time

for the 5 nymphal stages was 24 days, which points to the conclusion

that only 28 days is required from the time the eggs are laid until the

adult stage is reached. Field records indicate that there are 4 genera-
tions annually at Gainesville and probably 5 in the southern portion
of Florida. Development was more rapid during the summer than in

.^

either spring or autumn, the temperature having an important bearing

upon the period of development of both eggs and nymphs.
Six predaceous enemies have been recorded in the field, the bug,

Euthyrhynchus floridanus being the most important. Three parasites ,

of the adult and 2 egg parasites have been reared. Out of 800 adults

of N. viridula, collected in the field during the latter part of May and "

the beginning of June, 38 % were killed by two dipterous parasites,

31 % by the tachinid fly, Trichopoda pennipes, and the rest by Sarcopkaga
sternodontis. The egg parasites were not common at Gainesville ;

and
are represented by species as yet undescribed.

In most cases, parasitised specimens of A^. viridula failed to deposit

eggs before they died. Breeding experiments conducted in the insectary

show that, if the eggs are nearly or fully developed within the ovaries

of N. viridula when the eggs of Tr. pennipes are deposited on her body,
a female will sometimes deposit eggs after being parasitised. In this

[929]
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case, not more than one egg cluster is laid before the insect is destroyed.

Pairs have been collected while feeding and copulating in the field during
the late afternoon, and both sexes died from the effects of parasitism the

-ensueing night.
When ii^iportant crops are infested, hand collecting seems to be the

iDest control method. The cutting of the cover or soiling crop will usually

keep the insects under control in citrus groves, also in pecan groves.

In cases of severe attacks in citrus groves, it has been demonstrated

that hand collecting with large nets can be done successfully and profi-

tably. In using such nets, the work should be done in the early morning
or on cool days, when the temperature is below 70° F. At a higher tempe-

rature, many of the adult bugs will save themselves by taking flight before

they drop into the nets.

Amongst the wild and cultivated plants, the insects generally show

a decided preference for leguminous and cruciferous plants. During the

autumn, winter (individuals that do not seek protection to hibernate) and

arly spring, the bugs often congregate upon crucifers such as Raphanus
ipp., Brassica oleracea var. acephala, B. chinensis, B. Napus, B. Rapa, etc.

6ome of these plants might serve as a valuable trap crop during these

easons. Experiments at Gainesville, during the summer, show that

Raphanus and B. oleracea var. acephala, both growing in the same row,

ill serve as a trap crop to protect tomatoes.

The seed should be sown about November i, so that Raphanus will

[be forming pods while the fruit of the tomato is developing and ripening.

|The insects should be collected bj' hand.

Leguminous plants [Vigna sinensis, Crotalaria usaramoensis, haricots,

tc.) are much preferred to other plants in the summer and early autumn,

[especially during the pod formation period. Probably C. usaramoensis

[offers
one of the greatest possibilities as a trap and propagating centre

jfor
the natural enemies of the bug, during the summer. The plant itself

Is probably not more or perhaps as attractive to the bugs as T^. sinensis

put the blossoms are very alluring to the Nezara parasites. The principal

parasite, Tr. pennipes ti evidently a constant visitor to the flowers of

usaramoensis. From 10 to 80 % of the specimens of Nezara coUect-

d on C. usaramoensis bore eggs of Tr. pennipes. For this reason, it

[seems evident that this plant should be grown during summer and thus

ncrease the number of parasites. The long blooming and pod-for-
ation period adds much to the value of this leguminous plant as a trap
nd propagating centre for the natural enemies of N. viridula.

'^

p3o
- Some Lepidopterous Pests of Sugar Cane in Queensland. — Jarvis e., in Queens-

I land Bureau of Suzar Experiment Statwns, Division of Entomology, Bulletin No. 9, pp. 5-

! 16. pi. I. Brisbane, 1920.

I
The author records the presence in North Queensland of a few Lepi-

loptera notified as injurious in the larval stage, to the leaves of the sugar
!:ane. These include :

i) Cirphis loreyi Dup. ; 2) Mods frugalis F. ; 3) Melanitis leda h.)

.) Padraona hypomoloma Lower ; 5) Undetermined species of Fam. Psy-

[939-930]
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chidae near gen. Hyalarcta ; (6) Anthela acuta Walker ,"(7) Ophiusa melicerte^

Drury.
The author gives a concise description of these insects in conjunction

with biological data ; he also mentions advisable methods of control

of certain species.

931 - Maculolachnus rosae, an Aphis Injurious to Rose-Bushes in France. —
Gaumont, ly., in Bulletin de la Societe entomolo^iqiie de France, igzo. No. 2, pp. 26-31, ;

Figs. 4. Paris, 1920.
'-

Cultivated and wild rose-bushes are not only attacked by the common'
and very destructive aphis, Macrosiphum [Siphonophora) rosae 1^., but alsa

by another which, according to the author, has as yet been little studied.

This insect belongs to the group Lachnina, described under the mame
of Lachnus rosae by Choi^odkowsky as a parasite of rose-bush roots

in Thuringia.
The author foud this aphis in 1915 and 1918 on wild roses near Wes-

serling (^Upper Alsace), and was able to follow its entire life-cvele, which

he describes in the present article. It is often found on cultivated roses

in the centre of France around Montargis. M. IVIarchai, observed it m
1910, at Fontenay-aux- Roses (Seine).

The injury caused by this insect is quite as serious, though not as ap-

parent, as that done by Macrosiphum {Siphonophora) rosae, Sprays con-

taining nicotine are very useful in the control of these pests. 5

On account of the systematic characters of this aphis, the author

considers it is necessary to establish a new genus for it. It will therefore

be known as Maculolachnus rosae (Cholodk).

932
- Aspidiotus uvae, Grape Scale in California. — Essig, E. o., in Monthly

Bulletin of the Department of Agriculture, State of California, Vol. IX, Nos. 1-2, pp. 37-39 >

figs. 2.Sacramento, California, Jan. -Feb., 1920.

There appears to be no published record of the occurence of grape
scale {Aspidiotus uvae Comst), in California. Specimens were collected

from the American vine of the Catawba variety at Oakland, November
'|^,

7, 1919. The scales of this pest were abundant upon the old canes as well

as on the one year old wood, and were usually hidden under the bark

of the host plant.
Various other scale insects have been notified as attacking grapes in

Cahfornia, namely: A. hederae Vail., A. camelliae Sign., A. perniciosus

Comst., Icerya purchasi Mask., Pseudococcus bakeri Essig, Ps. citri Risso,

Ps. longispinus Targ., Pulvinaria vitis L., Coccus hesperidum L., Lecanium

corni Bouche, L. persicae Fabr., L. pruinosum Coq., Saissetia oleae Bern.,

Chrysomphalus aurantii Mask., Lepidosaphes ulmi I/.

Although the scale insects found attacking the grape appear to be

numerous, practically none of them are of any importance in commercial

viticulture, but some are at times very troublesome in small household

vineyards.

[930-933]
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933 - Anomala undulata, Injurious Beetle on, the Mango {Mangifera in-

dica), in Florida. — Moznette, G. F., in The Quarterly Bulletin of State Plant Board of

Florid:, Vol. IV , No. 3., pp. 95-98, figs. i. Gainesville, Fla., April, 1920.

When the mango is in bloom it may be visited by swarms of the be-

etle Anomala tmdulaia Mels. which when present in considerable numbers

may cause serious damage to the plant. Up till now, this species has at-

tracted attention of growers in the Dade County south of Miami (Florida).
The insect was first brought to the authors' notice in February,

igig, when a grower at Ivarkins, Florida, reported the serious damage,
caused by Man^ifera indica to his own mango blossonis. Upon exa-

mination, the author discovered that the flowers were severely attacked,
the insect having damaged all portions of the blossom in many cases com-

pletelj- encircling the same or cutting it entirely off. Usually, however,
the beetles confined their attacks to the floral clusters about the spikes.
The beetles were often seen to congregate at the base of the floral spikes
where they gnawed away the outer tissues, in some cases, gathering at

the tops of the spikes, destroying everything that came into their path.

During the day, the adult beetles were to be found in a quiescent

stage in holes in the soil from whence they passed in the early morn-

ing up the trees, feeding on the blossoms.

To give an idea of the abundance of these beetles observed feeding
on the mango, the author states that at lyarkins, under a tree that had
been shaken only once, approximately 1300 adult beetles were collected.

The larvae feed probably on the roots of some native or cultivated plant.

Up to the present, the author has been unable to find either the larval form
•or the host plant.

The author has also noticed this species feeding on avocado blossom

{Persea gratissima). The species had also been found distinctly injurious
to beans at Redlands (Florida), and engendered defoliation. In addition
to this, the same beetle has been recorded as infesting a variety plants of

both herbaceous and woody.
The best means of control as regards the mango, consists in spraying

"the blossom spikes with either powdered arsenite of zinc or arsenate of lead
•diluted with : Bordeaux mixture and sufficient soap to assist in the wider
•diffusion of the combination spray.

934
- Ehrhornia cupressi, Coccidae Injurious to Cupressus tnacroca.rpa.
in California. — Herbert, F. B., in United ^dates Department of Aiiriculiurc, Bulkii n

838, pp. 1-22, figs. 5, pi. 6. Washington, D. C, June 5, 1920..

Cupressus macrocarpa is one of the most popular shade and orna-

!
mental trees in California It is planted separately or in hedgerows and

; often trimmed into set shapes ; due to its well developed and thick habits
it makes a good wind-break in exposed areas. It is used expecially along
the coast and in the sandy citrus areas of San Bernardino County. It

is also cultivated as an ornamental tree in many other parts of the world.
The cypress bark scale, Ehrhornia cupressi attacks a large number of

1 trees in California, causing serious damage, particularly to the thickly

[933-934]
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planted hedgerows and windbreaks. In the San Francisco Bay region
this insect ranks first among the pests of C. macrocarpa.

It was found in the course of thorough investigation that tnt his scale

insect was not originally found on C. macrocarpa, but on Lihocedrus

decurrens which occurs in the mountains of California, Nevada, and southern

Oregon. From this host plant it has probably spread to C. macrocarpa
by the transport seedlings of L. decurrens or timber to the regions infested.

The characteristic injury caused by this insect begins to makes its

appearance on one or two branches and slowly spreads to the rest of the

tree. The leaves turn first yellow, then red or brown, giving the tree a

dilapidated appearance. After a few years the whole tree dies.

The scale does not depend solely on C. macrocarpa and L. decurrens

for food, but also attacks C. arizonica, and C. guadalupensis . At Santa
Rosa (Calif), a dead male was found on a Cedrus Deodara.

The larvae after they are hatched consist of small oval bodies, pale

yellow in colour, and active only for a short time after hatching. They
attach themselves to crevices in the bark, and are soon enveloped in a

white cottony secretion. As they reach maturity they become reddish-

brown in colour and nearly spherical in shape.

Oviposition begins in the spring and continues throughout the sum-
mer. The eggs hatch into larvae in less than an hour and soon attach them-
selves to the host. The females reach the adult stage in the autumn,
then hibernate, and start laying in the spring. The males appear towards
the end of autumn for mating purposes and then die.

Various insects are acknowledged as parasites of the bark scale,

none of which however are sufficiently abundant to be a really efficient

means of control. Consequently remedial measures have to be adopted, s?

According to the results obtained as the result of spray tests, a 12 ^ % |*

solution of a " miscible oil
"
spray (i) (33*^ Baume) is recommended. The *•

proportions are as follows : i part miscible oil to 7 parts water. To ob-

tain complete control, it is necessary to spray twice, one in August and once

in the latter part of September. M

935 - Infestation of the White Pine Aphid, Lachnus strobi on Pinus Strobus
in Massachusetts, U. S. A. — Peirson, H. B., in Psyche, Vol. XXVII, No5. 2-3

pp. 62-63. Boston, Mass., April-June, 1920.

Whilst in the Harvard Forest, Petersham, (Massachusetts), the at-

tention of the author was called to a somewhat isolated clump of white-

pine trees {Pinus Strobus), 40 to 50 years old, which were dying.
On two sides of the clump, which consisted of a dozen trees were

yoimg white pine plantations.
A careful examination showed that the trees were being killed as the

result of an extremely heavy infestation of black aphids which upon iden-

tification proved to be Lachnus strobi Fitch., the White Pine Aphid.

Many of the larger limbs were barren of foHage, whereas on others the

(i) Soapy emulsions diluted with water. Cf. Sanderson A. D. Insect Pests of Farm^
Garden and Orchard, New York, 191 2, p. 50. (Ed.)

[934-935] •
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foliage was brown, the individual needles each showing many puncture
marks made by the aphid when feeding.

The tree were first examined on October 10, 1919, at which time the

aphids were laying their eggs on the green needles, in a series of straight

lines, generally consisting of 5 or 6 eggs per line, but it was not at all

uncommon also to find 10 or 15 attached end to end.

As many as 27 eggs were found on a single needle. At this particu-
lar period, large numbers of the aphids were still feeding, and these had

congregated on the needles and small twigs. The survival of the insects

in spite of heavy rains and low temperatures was remarkable; subsequent

investigations showed them feeding up till about November i.

936 - Pityophthorus bassetti n. sp. and P. occidentalis n. sp., Coleoptera
Parasites of Picea Engelmanni in Colorado, United States. — Blackman,
M. W., in Psyche, Vol. XXVII, N. i, pp. 1-5, figs, i. pi. i, Boston, Mass, 1920.

Morphological details of two new species of Pityophthorus : P. bassetti

and P. occidentalis
, parasitic on Picea Engelmanni, according to observations

made in 1915 at Pitkin, Colorado.

P. bassetti can be obtained by breeding according to report, and will

also breed successfully in Abies balsamea.

In the case of P. Engelmanni, the 1 rvae bore into the bark within

touching the sapwood ;
while in A . balsamea on the contrary, the larvae

mines are excavated partly from the sapwood.

[9a5-936]
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937 - The Antimalarial Role of Livestock and Poultry.— i,egendre, j., in Cimptes rendu a rural
de VAcademic des Sciences, Vol. CI^XX, Xo. 12, pp. 766-769, Paris, March 22, 1920. HYGIENK

Observations made in Tonkin, Madagascar and in France which
confirm the important part played by livestock from the point of view of

mosquito bites (i).

The horse, and as a general rule, most mammiferous animals are more

, readily attacked by mosquitoes than human beings ;
rabbits are prefer-

red to pigs ; poultry are only occa.sionally attacked. Domestic animals at-

tract mosquitoes and therefore guard human beings from malarial

infection.

The important efficacious role played by the rabbit from this point of

view is decidedly worthy of attention, owing to the fact that if it is not pos-
sible always to breed big stock, there is never any hindrance to rabbit breed-

ing. Poultry keeping has no value in this respect ;
not only do the mosqui-

toes avoid poultry, but the eggs are never even laid in the drinking troughs.

93S - The Action of Radium Emanation on the Vitamines of Yeast. — Sugiura,i,.

and Benedict, S. R., in Journal of Biological Chemisiry, Vol. XXXIX, No. 3, pp. 421-433,

diagr. i. Bnltimore M. D. October igiQ.

As a result of practical experiments with white rats, the authors have
come to the conclusion that growth-promoting factors may be inactivated

'partially b)^ means of exposure to radium emanation. It is possible that

the therapeutic effect of radium upon neoplasms may be due in part, at

(i) See analogous observations made by M. Roubaud
; R., Jan. iQ2o, No. i (Ed.)

[Abstracts Nos. 93T-938]
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least, to this destruction of growth-promoting substance. In these experi-
ments it was found that 2 % of yeast content added to the synthetic ra-

tion (consisting in feeds composed of a single chemical substance) seemed to

be sufficient to promote normal growth in young rats.-

XPERIMENTAL
AND

ANALYTICAL
WORK

939 - Resolution and Scheme of a Convention with Regard to the Creation of an
International Scientific Commission on Food Supplies.

— Commission Scientifiquc

Interalliee du Ruvitaillemcnt, pp i-ii. Bmssels, 191').

When peace was signed, the Allied Food Commission which was
founded to advise the Allied Governments on all problems of food supply

arising from the war, naturally ceased to exist, and when, in the last

quarter of 1919 the final reports had been published, the organisation
was dissolved (i).

However, the Delegates present at the meeting held in Brussels on

May 22, 1919, in accordance with a resolution adopted at the Rome-Naples
meeting, held in December, 19 18, again decided to call the attention of the

various Governments to the utility of retaining an international institu-

tion, whose task would be to establish scientific relations between the

various organisations engaged in the study of problems relating to food.

This institution would have the following aims :
—

(i) To study the production and distribution of foods for human and
animal consumption.

(2) To gather data and statistics with regard to the needs of man un-

der all conditions as regards age, sex, work, climate, social conditions, etc.

as well as data on the relationship between various diseases and deficien-

cies of food whether qualitative or quantitative.

(3) To ascertain the chemical composition and calorific value of foods.

(4) To popularise and spread information relating to the best me-
thods of using natural food supplies for human consumption.

As far as possible, the proposed international organisation would co-

operate with institutions already in existence for the purposes above

named.
In addition, according to the scheme of the convention for the founda-

tion of an International Commission, presented by Dr. Rui^OT, Belgian De-

legate, and M. Ai,quier, Head of the Permanent Central Secretariat of the

Inter-allied Commission and passed on May 29, 1919, the Allied Food Com-
mission should be recognised by the adhering Powers as the Official head-

quarters of scientific study and research on alimentation, in order to co-

ordinate and assist all sciences relating to food and facilitate practical

applications ;
it would be supported by contributions from adherent States.

Each State would appoint one or more delegates to the Commission, the

delegates to be assisted by a national secretariat.

A permanent Central Secretariat would be formed to maintain close

(i) Commission Scientifique Interalliee du Ravitaillement. Rapport General. lyes

Ressource etles Besoins Alimentaires derf Pays Allies. Rapports I el Annexes IT el in.

Paris-Rome, Oct.-Dec. 191 8. lE-'.)

[9.18-939]
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L6

contact between all Administrations, Institutions and Associations having
the same objective as the Commisson,

In brief, the functions of the Commission should be :
—

{a) To collect and study all information of a scientific, practical and
administrative nature concerning, on the one hand, the human food sup-

ply and on the other the production and distribution of foods.

(b) To consider the standardisation of scientific methods and of unit

systems of food production and utilisation, and to consider the choice

of a unit method by which scientific work of this kind can be compared.

(c) To encourage systematic investigation in the adherent States

and to initiate scientific missions.

(d) To contribute, with the help of the competent Administrations,
Institutions and Associations, to the development, teaching, and propaga-
tion of science applied to feeding problems and to issue useful publications
to this end.

(e) To enable all States represented on the Commission to profit to

the fullest extent from the practical results obtained by science, so that

each State can take measures when and where necessary for the common
good.

The resolutions passed by the Commission are in no way binding on

any of the participant States.

CROPS *AND CUl.TIVATION

940 -
Predicting Minimum Temperatures from Hygrometric Data. — warren smith, agricdltdral

in Monthly Weather Review Supplement 'i^o. 16, pp. G 19, figs. 2\. Washington, 1920. meteorology

In the Monthly Weather Review for August, 1917, the author discussed

the prediction of minimum temperatures on radiation nights by the use

of the folloi^ing linear equation

y = a + b R,

[using
R as representing the evening relative humidity and y as the variation

jof
the night minimum temperature from the evening dewpoint. This equa-

tion was applied to hygrometric data obtained at special fruit stations in

[Ohio,
and the results were found to be very satisfactory. According to

[the
records kept at other stations after an attempt to use this equation,

:he results were not entirely satisfactory. In such cases in reporting the

ivening relative humidity and the variation of the minimum temperature
:rom the evening dewpoint, it was found that the dots were arranged in the

prm of a curve, instead of along a straight line, hence the impossibility of

|ipplying the linear equation
The next step taken by the author was to determine the coefficients of

[equation
for a parabola curve. The equation of a parabola may be written

hus :

y==a + bx + cx2

md in order to facilitate matters, the equation might be written as follows :

v = x + by + cz

[939-940]
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in which x y and z are the coefficients to be determined
;
h is the evening

relative humidity, c = the square relative humidity, and %i = the varia-

tion of the minimum temperature from the evening dewpoint.
With a view to working out the formula for predicting the minimum

temperature the first step is to chart the available data on squared paper
on which the evening relative humidity is indicated at the bottom of the

diagram, and differences between the dewpoint temperature and the mi-

nimum are noted at a prescribed point. A dot is entered on the diagram
for each day covered by the record. If the dots arrange themselves in a

straight line, the linear equation will be y = a -\- h R, and this has already

proved successful in Ohio. If on the other hand the dots form a curve, the

data may be represented by the parabola curve formula.

A judicious selection is made of certain
"
star

"
points as for example

points I, 2, and 3 in figure 2 of the article reviewed. At i,the relative hu-

midity is 5 %, and the variation of the minimum temperature from the

dewpoint equals 48°. At. 2 the relative humidity is 15% and the varia-

tion 280.

At 3 the relative humidity is 40 % and the variation 9°.

With these data the normal equations are written as in the following
table :

—

5 48
^

25

15 -7 225

40 9 1 600

From this table, the three equatons for solving the unknown factorjj

X, y, and z are expressed as follows :

(1) X + b^y + Cj z =
Vj y

(2) s: 4- b^ + c, z = Vj

(3) X + bgV + (^3
Z =

V3

The coefficients h^, h^ and h^ represent the 3 values of h in Table i, vii

5, 15 and 50 ;
the values of c and v are the corres^Donding values of

theS'J

factors in the given Table.

To determine the values x,y andz, it is preferable to adopt the "
direc

solution method
"

Insert the values under b, v and c in equations (1) (2) and (3) and sol|

for z as follows:—

(i) X + 5y + 25Z = 4S

(2)
X -\- i3y 4- 225Z = 27

(3) X + 4oy + 1600Z = 9.

Subtracting equation (2) from equation (i) we get

(4)
— joy — 200Z = 21

Subtracting (3) from (2) we have

(5)
— 25y — 1375Z = 18

[94 0]

l%t

W^.
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Multiplying (4) by 5 and (5) by 2, we get, respectively

(6)
— 5oy — loooz = 105

(7)
— 5oy — 2750J' = 36

Subtracting (7) from equation (6) we have

(8) 1750 z = 6y

z = 0,03943.

The next step will be to substitute the value of z in equation (4) or (5)

and solve for y. ,

Substituting in (4) we get :
—

(9)
— 10 y -- (200 X 0.03943) = 21

— 10 y = 21 + 7.886
— 10 y = 28.886.

y = — 2.8886

Substituting in f5) it becomes

(10)
— 25 y — (1375 X 0.03943) = 18

— 25 y = 18 + 54.21625— 25 y = 72.21625

y = 2.88865

Substituting the values of y and z in equations (i), (2) and (3) we get
the following:

—
(17) X + ( 5 X —

2.886) + 25 X 0.03943) = 48

(12) X + (15 X —
2.886) + (225 X 0.03943) = 27

(13) X + {40 X —
2.886) + (1600 X 0.03943) =

9.

Carrying out the calculation, we have for each equation, respectively

X = 61.45725

X = 61.45725

X = 61.456 or an aveiage oi

X = 61.457.

By using these values, we find that :
—

X = 61.46

y = — 2.89

z = 0.0394

According to the equation

V = X -{- by -\- cz.

;he probable variation of the minimum temperature from the evening dew-
i3oint {v) can be determined on radiation nights with a fair degree of accu-

The parabolic curve will be traced on the diagram by utilising the

)oints already selected and calculating others by this equation. For a re-

ative humidity of 10 %, for example, by inserting the known values of

and c, and the above-determined values for x y and z it becomes

(t4)' V = 61.45 + (lox
—

2.89) + (100 X 0.0394).

.nd working out the calculation, we find that

V =
36.5'^

[940]
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By the same method the value of v for other relative humidity figures

is calculated, and then the curve AB can be drawn.

If trials fail to give a satisfactory parabolic curve, it will be evident

that sufficient care was not taken and that 'the graph is not a parabola but

some other curve.

For El Paso (Texas), the parobolic curve in fig. 2 in the article under*

consideration corresponds exactly with the calculations.

Having discovered the particular dependable formula, the practical

work will be facilitated by computing a table giving the necessary values

of the minimum temperature based on the known values of b and the dew- >

point as indicated in the following table.

El Paso, Texas.

V = X + by + cz

X = 61,457 y = - 2,889 z = 0,03943.

b
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An exhaustive study was made by the author to see whether better

results could be obtained by using some other hygrometric factors (instead
of relative, humidity).

Definite results were only obtained when the factor showing the depres-
sion of the dewpoint below the current temperature was used and was com-

pared with the variation of the minimum temperature from the dewpoint,
and it is hoped that this method may prove useful in connection with fore-

casts.

941
- Effect of the Relative Length of Day and Light and other Factors of Environment
on Growth and Reproduction in Plants. — garner, w. w. and allard, h. a., in jour-

nal of A-^riaiUural Research, Vol. XVIII, No. 11, pp. 553-606, tables 14, pi. 16, bibliogr.

of 26 publications. Washington D. C, March i, 1920.

Results of experiments concerned chiefly with the effect of daily du-

ration of the light exposure on the general growth and development of

plants.
A darkened chamber was employed in which the plants growing in

small boxes were readily handled.

In the various tests, the length of exposure to light varied from a mi-

ninmm of 5 hours per day to a maximum of 12 hours. For the 5 hours

exposure, the plants were placed in the dark house at 3p.m. and left there

until 10 a. m. the following day; for the 7 hour exposure to light, plants re-

mained in the dark from 4 p. m. until 9. a. m. and for the 12-hour exposure
from 6 p. ni. to 6 a. m. In certain special cases the plants were kept in the

dark house from 10 a. m. to 2 p. m.
In the course of experiment, the plants were exposed to the light :

—
i) from the germination of the seed or in the earlier stages of growth,

and continued until maturity ;

2) till the flowering period ;

3) after the flowering period until maturity.
The following species were employed in these tests :

—
Soja max Hi.

(Piper) ;
Nicotiana Tahacuni and N. riistica ly., Aster linariifolius ly., Mi-

kania scandens L., Phaseolus vulgaris L,, Ambrosia artemisiifolia L- ;

Raphanus sativus ly. ; Daucus Carota ly., Lachica sativa ly.. Hibiscus Moschen-
tos ly. ;

Brassica olcracea capitata ly. : Viola fimbriatula S. M.
; Solidago

juncea Ait.

In addition to the experiments with the dark house, a series of plant-

ings were made at intervals of approximately 3 days in order that the
effects produced by different dates of planting might be compared with
those produced by artificially shortening the length of the daily exposure
to light.

lyENGTH OF DAIIvY LIGHT EXPOSURE IN RELATION TO VEGETATIVE DE-
VELOPMENT. — In general, the extent of growth was proportional to the

length of the daily exposure to light.

The following Table demonstrates this biometric relationship fo soy-
beans and the aster.

Apart from the reductions in rate of growth and slight chlorosis, the

tobacco, soybeans, and aster showed no ill effects, physiologically speak-

[940-941]
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Length of daily exposure

Average beigat of plants

Soybeans

Mandarin Peking Tokyo Biloxi
Aster

Inches

lo a. m. to 3 p. m., 5 hours

(i) 6 to 7

9 a. m. to 4 p. 111., 7 hours

(11) 9 to 10

Sunrise to 10 a. m. and 2

p. m. till dark, 8 1/2 to 11

hours (III) .......
6 a. m. to 6 p. m., 12 hours

(IV) 14 to 15

Full daylight, 13V2 to 15

hours (V) i8 to 20

Inches

5 to 6

8

20 to 26

14 to 15

40 to 44

Inches

7 to 8

7 to 8

24 to 25

17 to 18

42 to 44

Inches

6 to 7

II

38 to 40

23 to 24

54 to 58

Inches

I

8 to 10

II to 12

8 to 10

14 to 15

ing, from the reduced length of illumination ; Hibiscus, however, was not

able to make any appreciable growth when this period was reduced to 9

hours, and Lactuca was much more seriously affected.

I^ENGTH OF DAILY LIGHT EXPOSURE IN RELATION TO SEXUAL REPRO-
DUCTION. — The results obtained with soybeans are particularly interest-

ing. This included 4 varieties ranging from early to very late in maturing.
The average number of days from germination to flowering was approxi-

mately 27, 56, 70 and 105 respectively for the Mandarin, Peking, Tokyo
and Biloxi.

Len^jth of daily exposure

Time from germination to flowering (Days)

Mandarin Peking Tokyo Bilosi

5 hours (I).

8 hours (II).

Do

81/2 to II hours (III)

12 hours (IV).

12^2 to 15 hours (V).
Do

23
21

21

26
28

23
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As regards the tobacco, the contrast in behaviour between the Connec-
ticut Broadleaf and Maryland Mammoth, and Stewart yo-heai Cuban varie-

ties is very striking. Neither sexual reproduction nor the vegetative per-
iod in the Connecticut Broadleaf is materially affected by changes in

length of exposure to light, either lasting 12-15 hours or limited to 7
hours.

The Maryland variety can only be forced into flowering during the sum-
mer months by artificial shortening of the.duration of the daily exposure to

light. If this lasts 12 hours, this occurs after 75-85 days, and if reduced to

7 hours, after 52-59 days. The Cuban variety was affected in a similar way,
while Nicotiana rusiica shows no material change

From the studies undertaken by the author, it has been found that in a

number of species, the plant can only attain the flowering and fruiting

stages when the length of day falls within certain limits, and, consequently,
these stages are reached only during certain seasons of the year. In the

latitude of Washington where the tests were made, some species and varie-

ties respond to relatively long days. The Mandarin soybean demonstrates
this fact in that the time required by it to reach the flowering period can-

not be greatly reduced by shortening the length of artificial exposure to

light. On the other hand, certain varieties respond to relatively short days,
for example, the Biloxi soybean is a dintinctively "short day" variety and
the Maryland Mammoth Tobacco flowered only during the summer months
when submitted to artificial light during part of the day, etc. Still further

species appeared indifferent to the length of exposure.
In the absence of the favourable length of day for sexual reproduction,

vegetative development may continue more or less indefinitely, thus lead-

ing at times to the phenomenon of gigantism : Lodewijks discovered a

giant type of Sumatra tobacco, grown under the influence of the 12-hour

equatorial day, which may reach the height of 24 ft., either without flower-

ing or forming only a very limited number of flowers and seeds. These
forms of gigantism disappear if the plant is brought under the influence of

short days such as prevail in the temperate zone during winter. For ex-

ample, the Maryland Mammoth tobacco retains a normal appearance during
winter.

On the other hand, under the influence of a suitable length of exposure
to light, precocious flowering and fruiting may be induced, and certain va-

rieties may act as early or late maturing.
The relationships existing between annuals, biennials and perennials

are dependent to a large extent on the length of day in the locality

concerned, and by artificial regulation of this factor, the normal annuals

may complete two cycles of alternate vegetative and reproductive activity
in a single season. For example : the Biloxi soybean, was kept in the dark
house up till the flowering period, and consequently, when restored to

normal conditions, the seed pods ripened rapidly, the leaves faded as if the

plants were dying ;
the effect of the long summer days was to encourage

the development of new shoots which flowered in the early part of

September.

[041]
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Experiments reported indicate that light iutensitj^ is of secondary

importance so far as concerns the attainment cf the flowering stage.

Effect of shading soybeans.

Treatment
Average

Height

Air-dry

weight

per stalk

defoliated

Yield Yield

of beaus of hulls

per stalk per stalk

Percentage

ol beaus

hi seedoods

Date

of

flowering

Plants shaded . .

Plants not shaded
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in which Y is the biological value ; x^, x^, x^, a;*... are the various weather ele-

ments (mean temperature, total precipitation, percentage of sunshine, etc.)

expressed numerically; a, h^, h^, h^, &4...are numerical quantities, having a

constant value for a given equation to be determined from the data.

The equation may first be simplified by the elimination of a as follows :

the normal equation for a (obtained by multiplying each of the equations
under consideration by the coefficient of a, in this case unity, and taking
the sum) may be expressed thus :

—

S Y = n a
-[-
S bi xi -{- S b2 X2 + S b3 X3 4- S b4 X4 + (2)

from which

SJ^ _ Sbixi _ Sbzxz _ Sb3X3 _ Sb4X4
^^^

n n u n n

Substituting this value in the original equation gives :
—

(^4
+
^')l>4+

(41

y Y y xi .

Now as Y ——
, X — ^—

,
are in each case the differences

n n —

between the values for the individual years, and the average values of the

same quantities, that is to say, are the departures from the means. Design-

ating these departures by y, D^, D^, D3, D4 ( v = departure from average

yield ; Dj = departure from mean temperature, October to November etc.)

we have for the final form of the equation :
—

y = bi Di +' ba D2 + b3 D3 + b4 D4 -f (5)

From equation (5), the normal equations become:—

SDiy = bi VDi«+b2SDiD2+b3SDiD3+
X D2 y = bi V Di D2 -f b2 V D22 + b3 V D2 D3 +
^ D3 y = bi y Di D3 + b2 V D2 D3 + bs 2 D32 +

It is then necessary to prepare tables of the data used, together with

the cfepartures, squares of departure, and products of departures appearing
in the normal equations. These equations should be solved simultaneously
for the values of

h-^, h^, h^, b^. Where the number of equations exceeds 3,

the solution is more easily performed by writing the required values in the

form of determinants, and reducing these to the second order, before ex-

panding.
This method possesses distinct advantages over that of partial corre-

lation coefficients, especially as regards the effect of the several factors con-

sidered, ex2:»ressed directly in an equation from which a general idea is

at once obtained as to the relative importance of each of the factors under

consideration.

Winter wheat in Ohio is sown in September and harvested in July.

Being given, however, the length of the growing season and the multipficity

[943]
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of factors that may be expected to affect the growth of wheat, the author

compares the relative values of weather factors, affecting the condition of

winter wheat from sowing to harvest:— (i) from sowing time to Decem-
ber I ; (2) from December i to April i, (3) from April i to May i

; (4) from

May I to June i.

10 26 27

Year

a

n2
a M
o
a u

u

^ B
° ?

0)

a.

U^

OJ o

o

ft

to

03

ft

11

J3

O <U

z-S
>:- s

.a
o

ft

J3

a

'I

D, D, r>3

ft

^ o

O

D, Y,

Y-Y,

%

1893

1894

1895

1896

1807

1898

1890

1900

1901

1902

1903

1904

1905

1906

1907

igo8

1909

1910

1911

1912

1913

1914

1915

1916

1917

Sum. .

Mean. .

92

93

74

101

102

83

86

75

98

80

76

98

97

84

62

95

91

83

95

99

94

85

87

83

2113

88.0

+ 4

+ 5

—
14

+ 13

+ 14— 5

—^ 2

— 13

+ 10

— 8

— 12

+ 10

+ 9
— 4— 26

+ 7

+ 3—
5

+ 7

+ II

+ 6

—
3— I

—
5

+ I

46

46

44

47

50

46

50

51

46

52

46

46

46

47

44

48

49

46

46

48

49

."iO

50

48

43

II84

47-4

+ 9 67.5

2.70

+ 0.2 5.8

125.0

5.00

+ 1.3
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in some cases opposite effects have been notified. This is thought to be

due to the fact that at certain critical stages of growth the vigour prevents
a heavy yield of seed.

In every case, after examination of each month's record and at reco-

gnised fixed intervals, a diversity of fairly low correlations will be noted in

the various localities. The existence of the critical stages having been esta-

blished, the results are not surprising. These stages may extend over a

single season, and as these may occur at quite different times, even within

limited areas, the same meteorological phenomenon can determine very
different effects according to the condition of development of the plant
under inspection.

After due consideration of these points, the author examined the data

(meteorological and yield) in Fulton County for the following periods :

April 6 to 15 ; April 16 to 25 ; April 26 to May 5 ; May 6 to 15 ; May 16

to 25 ; MsLj 26 to June 4 ; June 5 to 14 ; June 15 to 24; June 25 to July 4.

The resulting regression equation obtained for the 3 thermic values

(^2 ^3 and /g) was as follows:

Y = 0.53 -|- 0.1.1 X2— 0.51x3+ 0.52 X8.

The reason for these high coefficients may be attributed to the fact that

the above mentioned peiiods (after due investigation) coincide with the

critical stages of growth of the winter wheat, namely :
—

i) April 16 to 25 corresponds with the latter part of the tillering

stage ; in order therefore to en.sure good stooling in the Fulton County,

relatively warm weather is needed ;
hence the existence of a positive

correlation between temperature and yield at this period ;

2) April 26 to May 5 corresponds with the beginning of the rapid

growth in height and formation of intemodes (jointing stage) ;
at this time,

cool weather is essential to avoid excessive vigour which would be Hablel

to have a detrimental effect on the grain yield ;
hence the large negative

relation
;

3) June 15 to 24 corresponds to the stage and to the early stages in

the caryopsis development. If this process is normal, warm weather is

desirable ; hence the existence of a distinctly positive correlation.

Results obtained in the Counties of Madison, Franklin and Pickaway
'n Central Ohio (much further south than Fulton County) confirm the possi-
bilities of limiting the grouping of values to short periods (decades)

Y = 2.97— 0.46x1— 0.58x24- 0.42x34- 0.33x4
— 1-97x5 (7j

in which x^
= temperature. May i-ii

; x^ = temperature. May 22-31 ;

ATg
= temperature, Jime i-io ; ^^4

= temperature, June 21-30 ; x^
=

precipi

tation, May 12-21.

The first decade of May corresponds with the jointing period, and in

this case a very marked negative relation exists as in Fulton County. The
same may be said for the period, which in central Ohio, occurs in the early

part of June ; in this case as in Fulton there is a distinct positive correla-

tion.

[943]
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On the other hand, in central Ohio, situated much further south, in a

warmer chmate, there is a negative relation at the flowering period while

Fulton County where the climate is cooler, fails to show this relation defi-

nitely.

The following general conclusions may thus be drawn :
—

i) For the State of Ohio, as a whole, a warm March and June, and a

cool and dry May, are favourable conditions for a high yield of winter

wheat
;

all other monthly temperature and precipitation values may be

disregarded ;

2) certain periods appear to correspond with critical stages in growth,

particularly as regards temperature ;
e. g. April, May and June ;

3) in Northern Ohio (Fulton County) and in central Ohio, the weather

should be cool during the jointing stage and warm when the ear is

forming ;

4) in Fulton County, during the last part of the stooling process it

should be warm ;
it should be cool in central Ohio during flowering, and

warm when the grain is ripening ;

5) in Fulton County and probably also in other counties subject to

heavy snow falls, where the snow remains long on the ground it is decidedly
detrimental.

943 - The Effect of Weather on Alfalfa Hay and Alfalfa Seed Growing in Western
South Dakota and in Utah, U. S. — I. Johnson, H. N ., in Monthly Weather Review, Vol.

XL VII, No. 5, PP- 325-329 + 3 fig^-
— n Alter, J. C, Ibid, pp. 330-332. Washington,

May 1919.

I. — The climate of western South Dakota is especially favorable for

growing alfalfa
;
as 73 % of the annual rainfall (15 to 20 in.), falls during the

period from the beginning of April till the end of September ; the percentage
of sunshine is high, end extends over a long period, the rate of evapor-
ation is comparatively low and moderate temperatures usually prevail.

The soil is deep, rich, and retains moisture well. Alfalfa needs a con-

siderable amount of water during the growing period, but fair weather while

the hay crop is being harvested. Special weather forecasts are issued dur-

ing the cropping season in the interests of farmers which enable them to

determine how much hay can be cut and cured before the rain is likely

to occur.

Seed is usually produced from the second crop when the season is r«ia-

tively dry. If there is considerable rainfall, the second crop is also utilised

for hay, and a third crop is frequently possible. If it is too dry after the

first crop has been harvested, growth is checked, and there is a danger of

frost injury to seed in the early autumn.
A frost-warning service is therefore established and is widely utilised

by seed growers.
II. — The first crop of alfalfa is usually cut for hay in Utah, and the

second crop is allowed to run to seed. The seed crop should have sufficient

moisture during its early growth to produce a vigorous healthy plant, but

the weather should be dr}'^ and not too warm while the plants are in bloom.

[943-943]
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The dry spell must not be too extended, however, as the seed must have
sufficient moisture while setting to give normal size and Weight.

Definite comparisons with the yield show that the best results are ob-

tained when the spring temperature averages from 30 to 50 F. a day above

normal, and from 2° to 4° F a day below normal.

It takes nearly twice as long to grow and mature a seed crop as it does

a hay crop. Seed is usually ready for harvest in Utah one or two weeks in

advance of the first autunm frosts. Temperatures of 26^ to 280F will se-

riously damage partially ripe and unripe seed burrs : hence the importance
of minimum temperature forecasts, especially in years when the formation

and development of the seeds has been hindered for some reason or other.

The usual practice is to cut as large an area as possible on the receipt
of frost warnings, but the first cold period is often followed by several

weeks of fine ripening weather.

The use offirrigation and mulches has been fairly well demonstrated in

many districts, and efforts should be made to protect the plants from frost

damage without cutting, as soon as the warning is received.

The cost is entirelj^ compensated for by the value of the seed and the

consequent high prices obtained for the grain produced.

944
- Effect of Climate of Tonkin on the Yield of Different Varieties of Coffee. —
•See No. 9S5 ol this KeviL-u.'. (Ed.)

945 - Resume of Work Connected with the Relations Existing between Soil and Water
Content. — Keex, B. \. (Goldsmiths' Coinpauys .Soil Physicist, Rothaiustod Rxperi-

niental Statioi>) in The Journal of Agricultural Science, Vol. X, Pt I, pp. 44-61 , tables 1 3,

figs. 2. Cambridge, Jan., 1920.

The relations existing between soil and its moisture content are sub-*

ject to so many variable factors that separation for purposes of discu::sion

is only possible in a very general way. According to the author, the former

classification of soil water as : (i) hj-groscopic moisture
; (2) capillary wa-

''^sr
; (3) gravitation water, is too empirical for a theoretical basis in connec-

tion with colloidal hypothesis. In this paper, therefore, results are specially
noted as given in the comparatively few recent papers in which the col-

loidal hypothesis is accepted, although those dealing with the old theory
are also mentioned.

Investigations are reviewed under the following headings :

tf I. Soil moisture in general.
—

(a) The maximum water capacity and pore

space ; {b) the permeability of soil
; (c) capillary effects and the

"
Water

retaining capacity "; {d) capillary movement of soil water ; {e) hygroscopic
moisture in soils. From the numerous experiments carried out by soil ex-

perts special attention can be given to the results obtained by Crump,

showing that the organic material has considerable influence on the total

amount of water held. Over the whole of the experiments, it was found that

the ratio water content was very nearly constant for any one type of soil.

This constanc}^ persisted when var5ang depths of soil were separately exa-^

mined, in spite of the considerable difference in actual.moisture content.

Also, it was noted that capillary effects are very dependant upon the nature

[943-9-15]
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of the surface pore spaces (i). The flocculated structure induced, by acidrj

and lime, and the deflocculation with alkalis were shown directly to affect

such physical factors as the drainage conditions, aeration, and the capacity
of the soil to hold the soil solution, and control its movement through the
soil (Patten and Waggamann),

With regard to the hygroscopic moisture, the author suggests that the

subject could be profitably re-opened in the light of present knowledge of

colloidal phenomena. Reference is made to the historical summary of work
of hygroscopicity given by Alway, Kleine and Mc Dole (2).

II. Attempts to obtain a more complete theory of soil moisture relations. —
Investigations have followed, in the main, two lines, those on the'

'

wilting
coefficient

"
and on the

"
moisture equivalent ", and the latter gives a bet-

ter quantitative comparison of soils than the water retaining capacity men-
tioned above. Experiments by Shull with Xanthimn seeds, point to

the fact that the wilting coefficient must be regarded as a measure of the
water in the plant, and not in the soil at the time of wilt, and the cause of

wilting is due to the slow movement of soil moisture.

III. Surface forces in soils and the colloidal hypothesis.
— The point which

needs emphasis in all studies of soil solutions (3), is the recognition that the

system soil -f solution must be treated as a whole. In this section, the

papers discussed are characterised accordingly. Experiments show the

importance of emphasizing the above point. A change in the moisture con-

tent is reflected in the resulting alteration of all the complex variables in-

volved. Conclusions based on an examination of soil solution after it

has been removed from the soil, cannot be regarded as necessarily quanti-
tative, and it is open to doubt whether they are always qualitative. Hence
the advisability of study from the colloidal point of view.

946
- Soil alkali (4).

—
Harris, F. S. Circular '^o. 41, IHah Agricultural College Experiment

Station, pp. 1-8. Logan, Utah, Jan., igco.

In general it may be said that soils containing more than 0.5 % sol-

uble salts where the larger part is composed of chlorides, carbonates or

nitrates, and i % where sulphates predominate, are unsuitable for crop
production without reclamation. These figures are of course modified by
many conditions.

The crops to raise on alkali land depend on the degree of salinity of

the soil, the uses that can be made of the crops, the markets, and other eco-

nomic conditions as well as the climatic factors. Among the ordinary farm

crops the smaller grains can usually be raised to about the best advantage,
As a type of cropping for Utah alkali land, three crops were found suitable,

used in rotation on damp medium alkah, namely:— sweet clover, sugar

(1) See R., 1920, N. 3S7. (Ed.)

(2) vSee R. 1917, No. 1114 and R., 1918, N" 128, and Journal of Agricultural Research,
No. II (1917), p. 247.)

(3) See Soil Conditions and PLint GroiDlh 3rcl edition, 1917, p. 104 bj' H. J. Russell (Lonsj.

man?). (Ed.)

(4) See R., May 1919, No. 564. [Ed.).

[945-916]
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beets, and barley. lyCgumes as a class do not do well and maize and

potatoes are also not usually successful.

To prevent alkali from becoming more serious, the author suggests :

(i) The cutting ojEf of seepage water from higher land ; (2) reduction of evapo-
ration from the surface land by cultivation and a consequent rise of salts

from lower depths ; (3) constant cropping ; (4) the use of manure to reduce

surface evaporation ; (5) ,the proper use of irrigation water.

Native vegetation and a chemical analysis of the soil to a depth of at

least 6 feet make an excellent combination in determining the degree of

contamination of alkali land.

947
- Soil Reaction as Influenced by Green Manures (i).

— Howard,!,, p. (Rhode island

Agricultural ICxperimcntal Station), in Soil Science. Vol IX No, i, pp. 27-29, tables 7,

Bibliogr. of 15 publications. Baltimore, Jan. 1920.

A brief review by the author of the literature dealing with the practice
of green manuring serves to indicate that the quantitative evidence for and

against this question is very limited. This is followed by results of work
on soil samples collected at various periods during the season at Rhode Is-

land Station 1915 and 1916, showing the changes in acidity, and also in

organic matter on a legume and non-legume plat. Samples were taken

at frequent intervals from the date of ploughing, and lime measurements
then made.

This work showed that variations are maintained in dried soils as

manifested in their abilitj^ to retain different amounts of ammonia.
The net result over the period of 2 years indicates a decreased acidity

except in the legume plat and suggests that the rye caused an increased

requirement of 33 lb., while the legume caused an increase of 370. It should

be noted that the last application of lime was made in 1914 in i ton of

finely ground limestone per acre when considering net changes in lime re-

quirement during 1915 and 1916.
With regard to hydrogen-ion concentration in soils (i) it is significant

that with the rye plat the variations follow in a general way the fluctua-

tions in lime requirement.
In the uncropped soils treated in the laboratory with an equal weight

of green rye as compared with clover, the rye increased the lime require-
ment 300 to 400 lb., or about twice as much as the clover, and the increase

was maintained from July to December.
The author considers it advisable to state that these results were

scarcely an index of the net cumulative effect exerted by the cover

crops through & longer period of time.

948 - Formation of Nitrate in a Soil Following the Growth of Red Clover and of Ti

mothy.— Lyon, T. L., Bizzeli., J. A. and Wilson, B. D., in Soi/Saewcc, Vol. IX. No. i,

pp. 53-64. Tables 8, Bibliogr. of lo publications. Baltimore, Jan. 1920.

The authors first give a brief review of former experiments, but state

that the results reported leave some doubt whether the legumes used in-

(i) See i?., June 1918, No. 626, and i?., July 191 8, No. 739- (Ed.]
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.creased the nitrifying power of the soil for dried blood, as compared with

the influence of non legumes, except when crop residues alone were concern-

ed, and favour of the legumes was unanimously expressed. The authors

deal with the question in a new way and the experiment described involved

the leaching of soil on which different c^ops were growing.
Twelve cylinders were fitted with soil of medium fertility and good drain-

age qualities, limed and fertilised with acid phosphates, muriate of potash
and dried blood. Six were planted with timothy and six with red clover. The
soil of all the cans was inoculated with a pure culture of Bacillus radicicola

from clover nodules. Each also received looo cc. of an infusion made by
stirring i lb., garden soil with 3 litres of tap water to insure an active nitrify-

ing flora.

During the growing period, the soil was leached with distilled water

periodically. After these crops were removed, the soil was allowed to re-

main in fallow for a month Oats and maize were then planted, but cylin-

ders kept free from vegetation. lycaching was continued from time to

time and nitrogen determinations made in every case.

The experiment brings out certain data which may be significant.

Under the same conditions of soil and treatment, clover caused a greater

production of available nitrogen than timothy. The effect is shown in the

nitrate content of the drainage water and the total nitrogen content of

the oats and maize. Furthermore, only a minor part of the total nitrogen

probably remaining in the roots of the clover crop was nitrified before the

rate of nitrate production in the clover soil fell to that of the timothy soil.

949 - The Washing out of Nitrates by Drainage Water from Uncropped and Unma-
nured Land(i). — Russell, E. J. and Richards, E. H. (Rothaxnsted Experimental

Station}, in The Jourmil of Ap.ricultural Science, Vol. X, Pt I, pp. 22-43. tables 7. figs. 6.

Cambridge, Jan. 1920.

The authors have based their work on analyses made by the late

N. H. J. Mii,i,ER. In 1870 the famous drain gauges were constructed at

Rothamsted by L,awes and Gilbert, and a series of measurements were begun
of the amount and nitrate content of water draining through uncropped and
unmanured land. The soil in the gauges is still in its natural condition.

Broadly speaking results show that uncropped land steadily and per-

sistently loses nitrogen in the form of nitrates. If the curve showing the

rate of fall continued its present course and without further slowing down,
no less than 150 years would be needed for exhaustion of the nitrogen. So
far as can be ascertained the nitrogen lost from the soil appears wholly as

nitrate in the drainage water. Measurements of the amount of nitrate washed
out from the gauges and its relation to external conditions between the years

1877 and 1915 in 4 year periods show that the quantity of nitrogen as nitrate

washed out for every inch of rain was till 1901 i.o to 1.2 lb., per acre, and

since then fell to 0.73 lb.

Rainfall obviously shows a closer relationship than any other single

factors to the nitrate in drainage water. The relationship between the

(i) See R., Jan. 191.7, No. 8. {Ed.)
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amounts of rainfall and percolation, and the washing out of nitrates, show
that this is more marked in summer than in winter, according to the figures

as plotted for individual months. Further figures showing the effect of

very dry years and very wet years on losses of nitrates from soil, signify

that these losses are nearly proportional to the rainfall. Closer inspection
of the data, however, shows that exceptional seasons have after effects

which persist the following season.

The effect of temperature is less obvious, but a relationship is seen

between the nitrate in the drainage water and the sunshine of the preced-

ing summer. The loss tends to be higher after a hot summer than after

a cold one.

The curve showing the rate of washing out of nitrate from the soils of

the drainage gauge is very different from the curve for the rate of accumul-

ation of nitrate in soils under fallow conditions. Records show that the loss

exceeds 30 lb., per acre in the latter case, compared with 20 lb., from the

drainage gauges. The chief difference between the field soil and the gauges

apparently lies in the fact that the field soil, even though unmanured and

lying fallow for one year, receives annual additions of easily decomposable

organic matter in the form of weeds and stubble of the preceeding years'

crop, while the soil of the drain gauge does not. At the present time the

figures are :

Percentage of nitrogen
iu top 9 inches

Drain gauge
Broadbalk unmanured plot

0.099

0.088

Lb., per acre {top 9 inches)
*!

/
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cliloriiie found in the drainage water should equal that found in rain

water for the same period. A table shows how complete is the agreement,
the average per annum of chlorine per acre in rain water = 16.35 lb.,

and also the same figure is given for the amount in drainage soil (20 inch.

gauge).
Records prove that the nitrate in drainage water accounts for practic-

alty all the nitrogen lost from the soil, and the chief, if not the sole action,
in this soil, where there is no manure, crop residues or fresh supply of organic
matter, is the production of nitrate. The nitrogen cycle becomes more
complex when organic matter is added.

950
- Loss of Nitrogen in the Soil due to Sprint; Rains, waibtjll, m., in Landtmamien,
Tidskriit lor L'tihlliiuin, Vol. XIII No. 26, pp. 422-423. Stockholm, June 26, 1920.

The present article gives the results of a series of experiments made at

the Agricultural Station at Alnarp (Sweden) with a view to establishing
the extent to which the heavy spring rains cause soil erosion and wash
away the nitrates.

The nitrate content of the drainage water was determined in the

following plots under rotations : (i) Spring cereals (barley, oats, and
wheat-rye mixture) given no nitrogenous fertilisers, on sandy clay soil ; (2)

sugar-beet treated at the beginning of May with 160 kg., of calcium nitrate

on the surface
; (3) Pansar wheat treated at the beginning of April with

100 kg., of calcium nitrate on the surface
; (4) field peas treated at the

beginning of April with 60 kg., of calcium nitrate in sandy-clay soil , (5)

forage crops, not manured, on sandy-clay soil. The total area of the

plots was about 60 hectares, the soil was slightly alkaline, and the subsoil,
of drift clay, was almost always calcareous.

The rains during April and May of that year were very heavy,
especially, in May, the average fall per month being 266 mm. (about
ID inches), which is double the average ; the worst days were May 6 with

29 mm. and May 25 with 59 mm. #

The following table gives the number of grammes of nitrogen per hec-
tolitre of drainage water from the various plots :

—

May 15

Maj' 26

Spring cereals Beet Wheat Peas Fodder

1.85

1.90

1.9

1.8

1-5

0.75

1.4

1.4

undetermined

0.7

The quantity of nitrate, washed away in this water from i kg. of soil

was, in kg. per hectare :

Spring cereals 37 kg.

Beet .... 36 »

Wheat ... 15 »

Peas .... 28 »
,

Forage crops .93 »

= 280 kg., of calcium nitrate

= 280 » » » »

= 110 » »
»,

»

= 210 » » » »

= 70 " " '' »

[949-950]



1096 soil, PHYSICS, CHEMISTRY AND MICROBIOI^OGY

It will be seen that the greatest loss was sustained by sugar-beet and .

the spring cereals, followed closely by peas. Wheat sustained a smaller loss

and forage crops still less. All the losses are considerable, however, and
must have a bad influence on the crops. But, in order to answer this

question, the nitric nitrogen content of the soil must be a'certained.

Towards this end the author compares the nitric nitrogen content in

1920 with the averages for 1907-1911. The following table gives the

average content per million parts in the soil for the period 1907-1911,
and for the year 1920.

Plot
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taining moisture much in excess of the physical optimum, protozoa exist

mainly in a non-trophic state and are characterised by simple, hardy forms,

capable of encystation, or otherwise, to withstand extremes.

In soils i aturated with water for several hours, or in standing water,

the limited numbers found have very little importance from the standpoint
of soil fertility. In fresh water the fauna was much more varied than in

the soil, and included rotifers, crustaceans, diatoms, suctoria, sponges, etc.

Much controversy has arisen concerning the question in general but

under certain conditions it cannot be denied that protozoa might be able to

decrease the fertility of a soil by destroying the beneficial soil bacteria.

In the plates ap^iended to this paper the more common soil protozoa
and algae are roughly pictured.

952 - Ectotrophic Mycorhizal Connections between Boletineae and Certain Trees.

(i).
— Peyronel, B, ill Le Stazioni sperimentali agyaric italiane. Vol. Ill, Parts 1-3.,

pp. 2 1-31, Hodena, 1920.
'

Much has been written on the subject of mycorhizae, but as Neger
says, the results obtained are not proportionate to the labour expended.

\Researches have been chiefly directed to the h.ViVi\{co\o^^s Tuberales, Hy-
meniales, and Gasterales, and to the Hyphomycetes and Mucorineae of the

forest soil, as being the possible source of the ectotrophic mycorhizae.

Many writers have regarded mycorhizae as the mycelium of humicolous

Hyinenomyceles, because a number of Agaricineae and Boletineae only grow
in the neighbourhood of certain forest trees. The researches of Muller
and M.^NGiN have proved that, in the mycelium of some of the ectotrophic

mycorhizae of forest trees, there occur the fibuliform connections regarded
as peculiar to Basidiomycetes.

The author had already stated that many species of cap-fungi are found

growing at the foot of trees with ectotrophic mycorhizae, whereas except
for a chance group of meadow and dung fungi, they are never seen near

trees without mycorhizae, or with endotrophic mycorhizae.
There is, however, but little direct and trustworthy information re-

garding the genetic relation between humicolous Hymenomycetes and ecto-

trophic mycorhizae.
The distribution of these Hymenomycetes in the Vaudois valleys has

convinced the author that a large number of these fungi, especially Agari-
cineae and Boletineae, are connected with trees.

The dry season had greatly hindered the development of cap-fungi,
but the few observations the author was able to make convinced him of

the existence of mycorhizal connections between Zarzxiieczf^wa and Boletinns

cavipes, Boletis elegans, and B. laricinus on the one hand, and between Po-

.pulus tremula and Boletus rufus on the other. The best opportunity for the

study of these connections occurs when the fungus fructifications grow on
the edge of a flat stone, lightly covered with soil. The author cut out a

fairly large clod of earth and removed it on a shovel to the laboratory.
There he carefully examined the m^^corhizae under the microscope, follow-

AGRICULTDRAL
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(i) See also R. Sept. 191 5. (Ed.)
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iiig the mycelial hyphae from their point of origin to the place where they

pass into the stipe of the receptacle, or into the club-shaped fructifications.

Boletinus cavipes is a very good subject for study, on account of the thick-

ness of its hyphae.
The best places to make observations are the sides of foot-paths, and

the borders of streams flowing near larches and aspens. Ivittle can be done
where the soil is rich in humus.

The ectotrophic mycorhizae of Larix decidua produced by the three

above-mentioned Boletineae have the same appearance and structure. In

direct light, the mycelium is white, whilst the hyphae are hyaline, thin,

and septate, as is shown by the microscope, and ar^very much alike in

all three species of fungus.
The author did not find on the roots of Popuhis tremula the distinctly

coraliferous ramifications of the mycorhizae that occur on the larch, but the

mycelium of B. rtifiis which produces them has the same characters as

that of the three species of fungi producing mycorhizae on the larch.

953 - Certain Relationships Between the Flowers and Fruits of the Lemon. —
REED H. S. (Professor of Plant Phj'scology, University of California), iu the Journal

of Agricultural Research, Vol. XVII, No. 4, pp. 153-165, tables 10 + i fig. Washington
D. C, July 15, 1 91 9.

The author attempts to discuss :— i) the seasonal distribution of the

fruit buds ; 2) the size and productiveness of the inflorescences
; 3) tha

time required for the growth of fruit and the relation of this time to the

season at which the buds appear ; 4) the numerical ratio of flower buds

to mature fruit.

A small group of Lisbon lennon trees were selected for study, and

these occupied a large industrial orchard and received no special tre at-

ment during the 2 years when the observations were being made.

Approximately 66 % of the fruit buds appeared during March and

April ; 13 % in November ; 17 % between April and November, and about

3 % during the winter months.

The distribution of buds on an inflorence showed no tendancy to fol-

low the normal curve of errors. Few-flowered inflorescences predominated
numerically over many-flowered inflorescences. A bud on a small in-

florescence had a greater chance of developing into a mature fruit than

one ofi a large inflorescence. The competition between individual buds

on larger inflorescences seemed to be too severe to allow all to survive.

The time required for the fruit to reach maturitj^ varied from 7 to

14 months according to conditions. Fruit which was set in May, June,
and July reached maturity soonest. The season at which fruit was set

appeared to influence, but not wholly determine the time which was*

required for maturity.
The records for 4440 buds showed that 51.98 % set fruit, 21.71 %

reached a diameter only of ^/^ inch, and 6.62 % reached the stage of ma-

turity.

A fruit set in the spring had the best chance of survival and of re-

[953-953]
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aching maturity. The chances of reaching maturity diminislied as the

season advanced.

954
- Ripsning of Pears and Apples as Modified by Extreme Temperatures.

— Ovkr-

HOLSTER, IC. ly. and Taylor, K.. II., in The Botanical Gazette, Vol. lyXIX, No. 4, pp. 272-296

tables 5, bibliogr. of 8 publications. Chicago, April 1920.

This work was undertaken as a result of previous experiments carried

out by Shamet, (i) who beHeved that it was the high relative humidity which

was the controlling factor in retarding the ripening of pears, but the factor

of high temperatures was also present. Hence an experiment was outlined

by the authors to endeavour to determine whether high temperatures, or

humidity, or both, where responsible. Bartlett, and Easter Pears, and Yel-

low Newton apple were chosen for investigation purposes. Comparative
results showed that temperatures between 87.7° F and hqoF caused an ap-

preciable dela}^ in ripening of green first crop Bartlett pears. This was direc-

tly proportional to the increased degree of heat within the limits of 87° to

1040F. Second crop pears placed at a temperature of loio F, and surrounded

by a relative humidity of below 50 %, remained unripe 4 weeks after

similar pears had become fully ripe at room temperature and humidity
The flavour of pears subjected to temperatures higher than 850F showed

slight acidity and lack of juice.

There was a comparatively large loss from rot with fruit kept at high,,

temperatures -\- high relative humidity.
If the pears have nearly reached a stage of complete ripeness, the

temperatures above 700F do not check the ripening process, but the

ripening and breakdown are more rapid with each appreciable rise in

temperature. Unripe Easter pears behaved in the same way.

Experiments with the apples showed that ripening is not delayed

by temperatures above 320F and then takes place with increased rapidity.

This is true with temperatures up to a point which result in the disorgan-
isation of the protoplasmic contents of the cells.

The authors suggest that these results indicate that the pears might
be allowed to remain on the trees somewhat longer in an excessively hot

[season than with a normal season, and that in the case of apples, the neces-

sity of quickly cooling after harvesting is emphasized.

955
- Chemical Analysis of Carob Bean 1 Condit, i. f., The Carob in Caiiiomia, in

College of Agriculture, Agricultural Experiment Station, Berkeley, California, Bulletin

Nf)3o<;, pp. 431 -440, figs. 5. Berkeley. 191 9.
— II. Jaffa, M. H., and .\lbro, F. \V.,Xutritive

Value of the Carob Beau, Ibid., pp. 441-452. figs. 2. bibliogr. ol 23 works.

Th Division of Nutrition has completed the anah^ses of a number of

samples of carob beans, from various sources and the results showing the

percentage composition of the pods and seeds are presented herewith.

(i) See R., August 1917, No. 771. {Ed.)
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I. Pods and Seeds.

PLANT
BKrEDlNG

Sugars ^^.,,-—"«fc^ _^^—-. Nitrogen
r Crude

.
Water Ash Protein ^^^ ^ Sucrose J^^^ fibre

O/ 0/ 0/ O/ 0/ 0/ 0/ 0//o /o /o /o /o /o /o /o

Minimum 9.12 1.57 3.26 i.oo 3.25 6.39 26.99 4.98
Maximum 19.81 3.46 15.22 3.82 18.69 4i-56 43.57 17.42

Average .' 13-28 2.57 6.75 2.17 11.08 i'j.44 39.80 9.29

II. Pods.

Minimum 3.70 1.75 2.C2 0.22 3.00 7.02 24.48 3.14

Maximum ...... 24.70 3.87 7.18 4.02 20.54 43.62 48.36 15.31

Average 11.50 2.72 4.50 2.37 11.24 23.17 36.30 8.78

III. Pods. Calculated to Water Free Basis.

Minimtun — 1.96 227 0.26 3.98 7.82 26.69 340
Maximum — 4.10 7.72 4.51 25.07 47.56 51.30 15.90

Average —•

3.09 5.03 2.62 12.61 26.45 40.56 9.78

IV. Seeds.

Minimum 8. 89 2.32 14.44 1.83
— — 55.66 6.90

Maximum 13.63 3.60 19.69 3.06 — — 62.54 8. 34

Average . 11.74 3.18 16.46 2.50 — — 58.61 7.50

The nitrogen free extract and non sucrose content of the pods proves
the presence of other carbohydrate compounds than sugar in the carob, but

the exact nature of these compounds is as yet unknown, save for the fact

that about i % of amide has been discovered '

956 - Riccio Wheat (Winter A.wnless Very Early Variety).
— Stkajipklli, .\ in

Italia rtcmoZ«, Year LVII, No. 7 p. 208 + i plate. I'iacenza, July 15, 1920.

Another excellent, very late type (i) of the hybrid Wilnemina Tarve X
Rieti is No. 76 m. This was also crossed in 1913 with Akagomughi, and

among the varieties obtained, was No. 560-1916, which received the name
of

"
Riccio ".

It has the following characters :

Ear red, awned, square, slightly inflated, maximum density 36, aver-

age number of fertile .spikelets 21, minimum 10, maximum 23.

Spikelets with ^-5 fertile flowers, and 6 in the centre of ear ; average
number of caryopses per ear about 70, maximum 85.

Glumes oval-inflated, truncated, keeled, with 3 almost equal ribs brown
red at the edge, short rostrum.

Paleae ovate-lanceolate, surmounted by a rostrum that becomes a small|
awn (5-10 mm) in the last spikelets near the top of the ear.

Caryopses oval, slightly globular, a little asymmetrical, of a fine wheat

yellow ; their size varies with their position in the ear; lobes circular in sec-

I

oc

(i) See R., July-August, 1920 No. 732. {Ed.)
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tion, central side convex; average length 5.8 mm.; average breadth 3.5 mm.;
dorso-ventral diameter 2-8 mm.

; weight of 1000 caryopses 36.87 gm.
Fracture starchy, glutinous.

Culms, strong, hardly 85-90 cm. in height.

Tillering poor.

Ripening very early : in 1917 harvesting began on June 12, in 1918 on

June 14, and in 1919, the wheat was ripe on June 30, whereas
"
Rieti

''

was. harvested on July 15
Yield : 31-60 quintals per hectare in 1919
As Ardito and Riccio are very early wheats, catch-crops can be more

easily grown than with later varieties, but the)^ were specially created lor

soils inclined to drought, where the grain is subject to scald.

957
- Natural Wheat Rye Hybrids in the United States.— IvEighty, c. j ., in The

Journal of Hcredily, \'o\. XI, No. 3, pp. 1:19-136, figs. 4 Washington March, iQro.

In 19 18 the author discovered 19 natural wheat-rye hybrids on Arling-
ton Experimental Farm, and others at the Virginia Agricultural Experi-
ment Station.

At Arlington, in order to reduce the chances of cross-pollination between
the different varieties of rye, in the intervening spaces between the

rye plots different varieties of wheat were sown. At the flowering stage
the wind carried the pollen from a rye plot like a dust cloud that could be
followed by the eye for a considerable distance, and coming into contact

with the wheat plots.

It is in this way that quite frequently natural wheat-rj^e crosses occur
in which the rye is invariably the pollen parent.

Characteristics of the hybrids. — The hybrids were always taller

than the surrounding wheat plants, but always slightly shorter than the rye.
The "

height
"
may be taken then as intermediate.

The spikelets were nearly always from i to 3 cm. longer than those of

wheat, and the number of rachis nodes was usually from ^/g to % greater
than in wheat. Here again the hybrids appear to be intermediate.

All xye varieties were awned and so the characters found were what
would be expected in F^ hybrids between wheat and rye.

The peduncle of the rye is usually rough and pubescent or hairy for

some distance below its junction with the spike or head. It is also solid for

the same distance downwards. Plants with entirely smooth peduncle are

occasionally found.

Wheat has on the other hand a smooth, hollow peduncle of a greater
diameter than that of the rye.

The h^'brids, with the exception of three possessed more or less rough
and pubescent peduncles, but less so than is usual with the rye parent.
Tlie three exceptions had h.wever smooth peduncles a~ in wheat: As

regards the diameter, this seemed to present intermediate characteristics

and as a rule there was stro, g evidence cf both wheat and rye parentage
in the ],eduncles of hybrid-. Wheat-rye hybrids are usually sterile.

Amongst the 19 plants found by the author at Arlington, 7 only pro-
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duced one or more kernels ; it is inevitable that the plants here described

are first generation hybrids (/•\) produced by natural fertilisation of

wheat flowers with rye poUen.

Forty seeds were produced by the 19 hybrids plants (about i % set

seed). Vigorous plants" of 1\, are being grown from a portion of this seed.

The natural hybridisation of wheat and rye is now known to have

occurred in 5 different localities of the United States :
— in Northern and

South-western Virginia, in Tennessee, in Georgia, and in Oklahoma.

958 - Studies in the Heritable Characters of Maize "
Brachytic Culms". — kempton.

J. H.., in The Journal of Heredity, Vol. S.1, No. 3, pp. 111-115, figs. 3. Washington

T>. C, March, 1920.

This variation consists of a shortening of the internodes on the main

culm and "lateral branches without a corresponding reduction in num-
ber and size of other organs. It made its appearance in 1917 in the F^

progeny of the Chinese X Algerian hybrid designated Dh 416. Approx-

mately one quarter of the plants were brachytic, with shortened inter-

nodes (5 brachytic and 21 normal). One of the 5 brachytic plants was

self-poUinated, and the resulting progeny were all brachytic, whilst the

progeny of a normal plant also self-pollinated were all of normal stature.

The following table shows measurements of plants giving an idea

of the existing differences between normal and abnormal (brachytic)

progenies :
—

Height of plant in decimetres ,
•

Number of leaves above the ear .

Total number of leaves

Husk leaves

Number of branches in the tassel

I^ength of the upper car in cm.

Total ear length in cm. . . .

Number of rows on upper ear. .

Diameter of culm in iGlli inches

Length of 4*^ leaf

Width of 4th leaf

Brachytic

8.66

3.20

22.90
0.06

15-30

14.20

27.60

16.30

20.50
62.60

9.20

Normal

± o.io

± 0.8

± 0.19

J2 0.02

± 0.64

± 0.27

± 0-98

± 0.26

± 0.35

j; 6.20

± 1.40

14.40 :jj 0.24

3-37 ± o 09
20.So + 0.27

0.58 ± 0.13

25.90 ± i.oi

16.40 ± 0.23
28.10 ± 0.71
21.20 i 0.30

12.40 i 0.21

64.40 3^: 8.90

12.30 ± 1.50

It will be seen from this table that the brachytic strain exceeds the

normal in the diameter of the culm and the total number of nodes, while

the size of the leaves is about the same.

The upper ear is somewhat shorter, but the total ear length is ap-

proximately the same in the two strains.

Eleven ears from brachytic plants were artificially pollinated and the

progenies produced exclusively brachytic plants, their mean height being

8.8 dm. When crossed with plants of normal stature, the F^ was as

tall or taller than the normal parent, and in F\ both normal and bra-

chytic plants were secured in the famiUar 3 : i Mendelian proportion.

[957-958]



PLANT BREEDING IIO3

959 - On the Genetics of "
Rogues" Anjong Culinary Peas (P/sum sativum). —

Bateson, W., and Tellew, C, in Proceedings of the Royal Society, Scries B., Vol. 91,

No. B. 638, p. 1S6-195. lyondou, May 12, 1920.

In 1915, the authors described abnormal specimens of Pisum saii-

vum distinguished by the following characteristics :
—

i) Rogues arise sporadically from self-fertilised seeds of various

races of typical high-class peas.

2) These rogues are characterised by pointed leaflets and upward
curving pods. The leaves, stipules, leaflets, sepals, petal'^, and carpels-

are much more elongated in shape than those of the normal type, and

the seeds are on an average slightly smaller. Taken as a whole, as regards
habit and appearance generally, such plants contrast greatly with the

rest of the plants in the plantations.

3) Rogues self-fertilised produce rogues exclusively.

4) Rogues crossed with normal types give F^ plants which as

seedlings appear normal, but at an early stage change to rogues, produc-

ing stipules, leaves, and eventually pods, like those of rogues.

5) The offspring produced by the self-fertilisation of these F^

plants are exclusively rogues.
In the variety chiefly studied — "

Suttons Early Giant ",
—

plants inter-

mediate between types and rogues are not uncommon. In them a change
in the foliar parts occurs like that described in the F^ plants : but the

•complete transformation from the normal to the rogue may be deferred

to a nmch higher level than at the usual first flowering node point.

On such plants the shape of the pods also often changes progressively,
lower pods being straighter and upper pods curved like those of rogues.

In recording breeding results, the authors have identified two groups :

i) those in which none of the leaflets have points ;
these give on

self-fertilisation what is called A families consisting predominantly of

normal plants ;

2) those in which pointed leaflets sooner or later appear ;
in this

case self-fertilisation gives B families containing predominantly rogues.
The present study has been devoted chiefly to genetic peculiarities

connected with the gradual and regular assumption of the rogue char-

acters by the intermediate plants which sooner or later acquire pointed
leaflets.

Having established the fact that in the B families, the non-pointed

plants come chiefl}^ from the bottom pods, the following experiments
v/ere made :

i) Choosing a number of intermediate plants, thought likely to

throw B families, each flower was emasculated in turn, as far as possi-

ble pollinating them from rogue-free types. The seeds from each pod
were sown separately.

It was expected to find that the non-pointed types would come al-

most exclusively from the lowest pods. This expectation, however, was
not borne out by the result, for the proportioii of non-pointed among
the egg-cells did not diminish noticeably up to the tenth flower.
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With the same plants, self-fertilised (intermediate types), it was dis-

tinctly difficult to obtain a non-pointed plant from flowers higher than
the fourth flower.

How can this be explained ?

2) Tests were accordingly instituted, using pollen of the succes-

sive flowers of the intermediate plants and trying it on the ovules of ty-

pes. Here again the seeds from each pod were sown separately. Com-

pared with the preceding case it may be noted that the proportion of non-

pointed decreases rapidly from about the third flower.

The results are set out in the adjoining Table where the propor-
tion of gametes possessing the normal type characters varies with the

male and female sides.

According to the data, the authors admit that up to about the loth

flowering node, rather more than 50 % carry the type characters, or at

least the non-pointed character, above which the proportion declines.

Of the pollen in the two lowest 'flowers, only about 20 % is type-bearing,
and the proportion diminishes rapidly in each successive flower above
this level.

si

0°
o'

'A

Cross-fertilised

Type father

Non
pointed

Pointed Ratio

Type mother

Non
pointed

Pointed Ratio

Self-fertilised

Non
pointed

Pointed Ratio
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6
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961 - Studies on the Suckering Habit of Reciprocal Tobacco Crosses :
— Little Dutch

X Cuban. — Johnson J., in Genetics, Vol. IV, No. 4, pp. 307-340, figs. 2, pi. 8. Prin-

ceton, New Jersej', July, 191 g.

The two varieties lyittle Dutch and Cuban were employed as a base

for a series of reciprocal crosses. The former has leaves relatively nar-

row and is distinctly errect ; the number of branches ranges from 4 to 6

and these are small in comparison with most varieties of tobacco ;
the

number of suckers is also very limited
;
the mean being 4.55 ± 0.7 with

a mean weight of 22.2 i 1.08 decigrams.' The branches are thicker in the

Cuban type ; the mean being 18.32 ± 0.16, and weight 49.63 ^ 1.14 dgm.
There appears then to to be a difference of about 13.7 suckers in the

two types, and 22.43 dgm. weight in favour of the Cuban type.

Inheritance of number of suckers. — The average number of

suckers of the two parents for 1917 is 11.4 agreeing very closely with the

mean found for the F^ generation which is 11.28 ^t 0-22 in one case, and

II.6 2b 0.24 in the reciprocal. The standard deviation and coefficient

of variability show, however, that the F^ is somewhat more variable

than the parents, and F.j is even more so. The standard deviation for

the Ivittle Dutch is only 0.75 ± 0.05 and of Cuban 1.64 + o.ii, while

that of the F^ is 2.26 + 0.15 as compared with 4.07 ± 0.14 for F.^.

The F^ and succeeding generations show in a more striking manner
the marked segregation which has occurred. Families have been pro-
duced which range in means from 4. 11 J^ .09 suckers (42 J 11) to a

family with a mean of 15.40 i -33 suckers (42 V). Furthermore the

standard deviations show that families like 42 J 11 and 42 An, have de-

viations of only 0.98 ± .065 and' 1.22 ± 0.08 resjpectively, and other

families however, as 42 G 21 and 42 M show a standard deviation of 4.03

± 0.27 and 4.81 ±: 0.23 respectively.
Inheritance of weight of suckers. — According to the results

obtained in 1917, the data indicate that the mean weight "of the Dittle

Dutch suckers is 9.4 ± 0.62 as compared with 46.4 i 1.41 for the Cuban.

The mean weight of F^ and its reciprocal are very close and com-

pare quite favourably with the average of the two parents, showing how-

ever, some heterosis ; Dittle Dutch 9 X Cuban -^ 30-5 ± '^•^9 ^^^ ^^"

ban $ X lyittle Dutch 5 30-i ± t-25. The F^, and its reciprocal is on
the average midway between the two parents, and in the F^ and succeed-

ing generations, the segregation in regard to suckering habit is definitely

shown.

In Fg, strain 42 An possessed a mean weight of 14.3 i 0.82, and

strain 42 G21, a mean of 48.8 ± 1.61.

Fi is apparently only slightlj^ more variable than the average of the

parents, and Fg shows some increase in variability, but not as much as

expected.

Correlation. — The preceding data indicate a marked correlation

between the number and weight of suckers per plant.
Table I shows the distribution and correlation of these characters

n 374 plants of the ^3 generation of Lrittle Dutch X Cuban (1917).
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Tabi<e I. — Correlation between number of suckers and iveight

of suckers in Little Dutch Cuban F».

Class centres of No. of suckers
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CHREALS
AND POLSE

CROPS

Amongst ratios in these various forms and characters, nothing
satisfactory has yet been obtained which could in any way be made to

conform to typical Mendelian ratios. This does not however prove that
the characters are not conforming to Mendehan principles. The assump-
tion of multiple factors and continuous variation as propounded by Nils-
sohn-Ehle (1908-1909) and East (1910) can be made to explain the
facts as they occur.

From the available data, little can yet be ascertained by entering
into a discussion as to the number of pjobable genes involved ; there are

undoubtely a large number of factors concerned.

962 - Selection of Hevea at the Agricultural Experiment Station of Bencat, Cochin-

China. — See No. 978 ol this Review. {Ed.)

963 - Apple Tree Crossing {Ma/us). — See No. 988 oi this Review. {Ed.)

964 - Bud Variations of Grape Fruit. — Shamel, a. D., in The Journal of Heredity,

Vol XI. No. 4, pp. 157-159, figs. 4 Washington, D. C, April, 1920.

. Description of a bud variation of grapefruit studied by the author

since 1919 discovered, in an orchard containing the
"
Marsh

"
variety.

Apart from the pink flesh colour of the skin and rind, the fruit appeared |
identical in size and shape to the normal fruits. Buds have been taken
for propagation purposes from this branch, but no trees grown from such

buds, have yet fructified. The case is an interesting one for the purpose
of completing the existing evidence as to the origin of other varieties of

the citrus bearing pink-flesh, red, ruby etc. coloured fruit different from

that^of established varieties bearing fruit possessing the normal colour.

965 - Indo-Chinese Rices :
—

Selection, Cultivation and Hulling of Rice in Indo-

China. — I. C.\pus (President of the Rice Section of the 191 8 Congress of Colonial Agri-

culture), in Annales de Geographie, Vol. XXVII, No. 145, pp. 26-42. Paris, January, 15,

1 91 8. — II. C.'i.RLE, E. (Inspecteur de.s Seri^ices agricoles attache au Laboratoire de

Genetique de I'lnstitut Scientifique de I'ladochine) , in Bulletin agricole de I'Institut

Scientifique de Saigon, Year II, No. 8, pp. 245-247. Saigon, August, 1920.

For a long time, there has been an annual decrease, to the value of !

some millions of francs, in the amount of rice exported from Indo-China.

This is due to the fact that the varieties of rice grown in that country
have proved inferior to the best commercial products of Burma, the Uni-

ed States, Italy, Japan, and even the Dutch Indies and British India.

Indo-China now ranks second among the rice-exporting countries (i).

(i) According to the Annuaire International de Stafistique agricole, 1917-1918, of the

International Institute of Agriculture, Rome, 1920, the worlds' average annual production

of paddy for the lo-year period 1909-1918 (1909-1910 to 1918-1919) was 729 298 470 quin-

als. Indo-China takes the fifth place among the rice-growing countries (coming after China,

British India, Japan, and the Dutch Indies), with 52 224 813 quintals ;
the annual average

rose to 54069 649 quintals from 1914 to 1918 (inclusive). It ranks second as a rice export-

ing country (after British India) with an average annual export of 9 966 269 quintals of hulled

rice and of 289 765 quintals of unhuUed rice during the period 1909-1918.

With regard to the exportation of Cochin-Chinese rice, M. Nguyen-Xuan Giac, in
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The causes of the inferiority of Indo-Chinese rice have been known
for some time, but as yet it has been impossible to remedy them, in spite
of a series of measures which the author describes.

The initial mistake is made at the actual centres of rice-growing,
where varieties differing in shape, volume, weight, consistency, etc., are

all commerciall3^ shown by the same name, which is that of the district.

The mixture of these heterogeneous varieties is afterwards increased and
made worse by the means of buying the paddy and transporting it to the

collecting works at Cholon. The Chinese are the middlemen between
the Annamite rice-grower and the Cholon mills, and as long as their influence

on the factories and the trade continues, no improvement by means of

seed selection is possible. The conduct of the Chinaman, with the view
of supplying his compatriots with food, militates against this selection.

There are in the interior of the country, countless agents, who buy rice in

small quantities mix, it in their junks, and pay the same price for average
quality grain. If a rice-grower had selected his seed, the Chinese agent
would not pay him sufficient to encourage his efforts, for this rice would

only be mixed with other varieties, and sold at the average price. The
rice cultivator has therefore no reason to worry about the quality of rice

he sells but only its quantity.
At the Cholon rice-factories the grain, when bought, is again mixed

before being milled.

The author agrees with M. Paris, the former President of the Cochin-
China Chamber of Agriculture, that the only possible way of improving

his work, Le Regime economiqae de la Cochinchine (Ernest Sagot and Co., 19, jRue Cujas ,

Paris, 1920) pp. 96, writes as follows:—
Until 1878, the only kinds of rice reserved for exportation were cargo rices, mixtures of

broken grains and paddy which formed as much as 50 % .

Exported in this manner, Cochin-Chinese rices underwent a noticeable depreciation on

foreign markets, especially those of Japan and the Indies. The Government, in consequence
of the energetic campaign initiated by the Saigon Chamber of Commerce, passed a reso-

lution in 1 878 fixing at 1 5 % the maximum amount of paddy that might be mixed with cargo-
rice.

China is the best customer of Cochin-China. Formerly, the Chinese exported from that

country an enormous amount of paddy which they themselves hulled. On accoimt of the

numerous complaints of French merchants and traders, a first export super-tax of 0.03 cents

per 100 kg. was levied in 1882 on paddy and on cargo-rices containing over 38 % of paddy,
and in i8g6, this was raised to 0.125 piastre per loo kg. The result of these measures was
a considerable decrease in the amount of paddy exported to China ; from 1 63 000 metric tons

in
1^95.

it fell to 72 000 tons the following year. Ini9i5, the total export from China was
350 099 tons. After China, France is one of the chief markets for Cochin-Chinese rice.

Since 1 891, in order to favour the rice of the Colony, foreign paddy, broken rice, and foreign
rices has to pay a tax of 5, 6, and 8 francs respectively on their entrance into France. The
amount of Cochin-Chinese rices exported into France rose from 8547 metric tons in 1890 to

23 22S tons the following year, and was 212 610 tons in 1915. The total figures for the rice

exported to France include very little paddy, or cargo-rice ; out of 212 616 tons in 191 5r

there were only 32 134 tons of paddy, 151 7 tons cargo rice, 91 700 tons of hulled rice, and

87265 of broken rice, and rice flours. (Ed.)
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the quality of the exported rice, is by building one or more large European
factories, where ihe grain can bs sorted before being sent to Europe
Naturally, however, the factory owner will continue to be reluctant to

set up a supplementary plant consisting of a series of sorters and sifters

for enormous quantities of padd}--, so long as, owing to the low- price of

Cholon rice, it is readily bought for export to China and the countries

of the Far East, where most of it is sent.

This price will not induce the creation for Europe of standard varie-

ties, selling less easily on account of their cost. We have here a vicious

circle, from which, according to M. Paris and the author, there is no escape,

except b}' establishing regional rice-factories with French capital, which
will work for the Paris market. At the same time, in the rice fields

themselves, seed selection must be practised.
It must not be thought that all the Indo-Chinese varieties of rice

are universall}^ of inferior quality ; some of them are considered equal to

the best trade varieties, and in the rice-factories of Havre (France) Ton-
kin rice may be found that surpasses the best kinds from Java.

The writer concludes that :
—

(i) The commercial varieties of Indo-Chinese rice can and onght
to be improved by changes to be made in the present system, with a view
to improving cultivation methods, in order [a) to standardise and fix the

best known sorts, (&) to alter the defective arrangements for selling rice

and transporting it from the fields to the store-houses, and (c) to complete
the factory equipment and thiis ensure the sorting of industrial varieties

(2) These improvements are inter-connected, and interdependent ;

they must be carried out simultaneously.

(3) The profit that rice-cultivators could obtain from these impro-
vements can be gauged by comparing the different prices of the competing
varieties. In normal times, the loss on Indo-Chinese rices (paddy, cargo
and hulled rice), imported into France alone, is not less than 13 million

francs.

The author then considers in detail the improvement by the choice

of seed, individual selection of the seed, and the manner in which it should

be carried out. He then studies the improvement of the crops, systema-
tic rotation, and fertilisers, etc. The Annamite scarcely ever manures his

rice, but depends upon the rich alluvium deposited by the irrigation water,
and upon the fertilising substances contained in the rain (i).

The author believes that by selection and b}^ improving the cultiva-

tion methods, the rice production of Indo-China might be increased

at least 20 %. Since Cochin-China alone produces annually more than
2 million metric tons of paddy on i ^^ million hectares, the annual

gain would be 400.000 tons in quantity, and 4 million francs in value.

The present production of the whole Indo-Chinese Union, which now
amounts to about 5 million metric tons, would be increased by i million

(i) See " The Economic Value of Tropical Rains" by the same author summarised in
\

if., May, 1914, No. 408. {Ed.)
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tons, worth at the normal price of paddy in the field, lO million francs.

This sum can rightly be regarded as lost at present and if it is added
to the 13 million francs mentioned above, a total of 23 million francs

annually is obtained. These figures show the great importanoe of the

question.
II. M. Carle, like the preceding author, asserts that Cochin-China

possesses varieties of rice rivalling in quality the best kinds produced
in Burma, Java, and Japan ; the latter are, however, always sold on the

European markets at a higher price than the so-called
"
Saigon rice,"

which is the term used on those markets for all the Cochin-Chinese rice

exported before the war as cargo-rice.
Cochin-China varieties of rice are regarded, as a whole, as of inferior

quality, and a large amount of the stock exported is used in the manu-
facture of alcohol.

The factors to which this depreciation is to be attributed are of

various kinds :
—

(i) The variation in quality of the same variety from one season

to another, due to too little, or too much water.

(2) The small amount of care taken by the natives at harvest-

time, which renders it impossible to obtain pure varieties with homogenous
grain .

(3) As the stubble is not dug up at once after the harvest, but

only when the rains begin, the seeds that have fallen during the harvest

germinate, and the seedlings grow up with those of the freshly-sown va-

riety.

(4) Another more serious mixing of the rice takes place when it

comes into the hands of the first buyer, who is usually a Chinese.

The author expatiates on this fourth point, which has already been
dealt with above. He comes to the same conclusions as M. Capus, and
mentions M. Gressier's modern French factor>^ which has ali^ady ob-
tained excellent results, but its success should be assured by the previous
solution of the provisioning question.

M. Gressier, who ow s large rice-fields in the Province of Soctrang,
first worked for many 3'ears at their progressive and systematic manage-
ment ; having greatly improved the cultural conditions, he succeeded
in obtaining more regular crops of better qualities of rice. The suppres-
sion of the Chinese middle-man ensured the success of his hulling factory.
The factory inst'alled in 1912, is working under excellent conditions.

It first treated the paddy grown on the several thousand hectares belong-
ing to M. Gressier, but gradually its work was extended, thanks to the

purchases effected in the surrounding districts, and to the fact that a

higher price was paid for good varieties than for inferior types. M. Gres-
sier sells selected seed to growers with an undertaking to buy the crop
raised from it. His example has excited a certain amount of emulation
in native circles.

It is much to be wished that M. Gressier's initiative should be fol-

lowed in all the western region. As soon as there are some twenty small

[965]



1 112 CEREALS AND PULSE CROPS

factories scattered throughout this district, the padd^/ trade will no longer
be in the hands of Chinese, and it will then be possible to supply the JParis

market with the finest types of table rice.

In the meanwhile, the Direction of the Agricultural Services through
the n:edium of the Indo-Chinese Economic Agenc}' at Paris, with which
this Service is in constant connection, has already made known some va-

rieties of rice. If they were introduced into France under their true name,
they would very soon be classified on the markets, though hitherto,

Paris merchants have simply assimilated and mixed them with foreign
varieties.

Two or three consignments of rice of the Hueky variety, grown from
seed suppHed by the Cantho Agricultural Station, and prepared at the

Gressier factor}', have been most favourably received at Marseilles. These

consignments should be repeated on a larger scale, but, unfortunately,
on account of the difiiculties of transport during the War, this has hitherto

been impossible.
The Director of the Indo-Chinese Economic Agency in Paris* has set

himself the task of making the choice varieties of Cochin-China rice better

known, and obtaining a proper price for them.
The French rice factories of Cholon (which have been purchased

by Messrs Rauj^y and Vili.E and their associates) , and the GressiKR fac-

tory- at Soctrang, are now better provided than in the past with the means
of dealing with consignments of pure paddy, and on their side, intend to

use every effort to supply the Paris market with a constant sypply of the

best rice.

966 - Darso.— Beeson, M. a., and Daane, A. (Department of Agronomy), in Bulletin No. 127

Agricultural Experiment Station, Stillwater Oklahoma, Sept. 1919.

Darso is a new sorghum developed and named at the Oklahoma Ex-

Experiment Station. Owing to the possibility of its becoming a valuable

addition to the grain sorghums, because of its earliness, and dwarfness,
selection work has been carried on at this Station for high grain yielding

quality and improvement of other characteristics.

Darso is of unknown origin but probably a cross between a non-sac-

charine sorghum and a saccharine sorghum. It is leafy, stocky, red seeded,

drought resistant, early maturing, and very uniform in height.

Comparison Tables show that the forage darso, contains a higher'

percentage of sugars in the juice than the Black hulled White Kafir or

feterita, namely, 5.79 % compared with 2.49, and 4.73% respectively

(as sampled) and 17.85 % compared with 7.78 and 8.85 % (moisture free).

A preliminary report of a feeding experiment indicates that darso

does not seem to be quite so useful a feed as kafir fo:- hogs. The animal

Husbandry Department of the Experiment Station is continuing the in-

vestigations.
The six year's average yield (bushels per acre) is shown as follows :

Darso 19.4
— Black Hulled White Kafir, 16.4

— Feterita, 13.91
— Dwarf

Hegari Kafir 12.7, (4 years average)
— Shrock Kafir 12. i (2 years average
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White Milo, 5.2 (4 years average). These plants took 103
—

115
—

99
108 — 116 —

104 days to mature, respectively.

Comparison between compositions of Darso and Kafir.

Variety

Darso
Kafir

Darso

Kafir

Water

70.99

71.80

11-75
10.08

Ash Protein Fibre
Ether
Extract

Stalks (Green)

2. II 1.28 7.29
2.82 1.30 7.32

Etaiii

1.60
! 10.94

I 3.44

1.56 ; 10.19
I

2.39

17.70
10.08

65-53

72.66

Fat.

0.63
0.68

3-74

3.20

Darso is able to withstand relatively long periods of drought better

than kafir. The cultural methods are practically the same as for the
other grain sorghums but as it matures in about 100 days, it can be planted
later than most of the grain sorghums, and still give relatively good yields.
The grain usually keeps better when stored in the head than when threshed

lyong narrow cribs are to be preferred for this purpose rather than storing
threshed grain in bins.

Reports from farmers who have cultivated darso in a limited way
during the past few years, indicate that this crop may be of value to the
south-west.

967 - Potato Production — Stewakt. G., in Utah Agricultural Experiment Station,

Circular No. 40, pp. 1-54. tables 6, figs. 20. Logan, Utah, July 1919.

The author give details of distribution, description of the plant, place
in cropping system, general cultivation grading, storage, marketing and
utilisation. It is noted that too hot a climate is adverse to successful

cultivation and it is therefore confined to the northernmost States of Amer-
ica. A cool moist climate is largely responsible for Europe's high acre yields
combined with intensive farming, seed selection, and thorough rotation,
and the careful use of fertilisers.

A diagram is given which shows the average acre yield and average farm
price of potatoes in the United States 1866 to 1917. The annual production
is 350 to 400 million bushels.

It is advised to leave at least five or six years between potato crops
on the same land. After alfalfa, after maize planted on alfalfa stubble,
after sugar beets, and after beans, are good places to plant potatoes
according to the particular districts under inspection by the author.
The application of farmyard manure should supplement rotation.

The fact that potatoes thrive best on sandy^ loam soils is adequately
supported by the authors experiences.

FIBRE CROPS
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968 - Notes on Manioc in Indo-China. — I. Balencie, H., Notes on the cultivation of

Manioc made at Agricultural Experiment Station at B^u-cat of the Economic Service

of Cochin-Chine, in the Bulletin economique de V Indochine, Yr. XXIII, New Series,

No. 141, ;pp. 272-275. Hanoi-Haiphong, March-April, 1920. — II. Prudhomme, E.,

Note on the Composition of Six varieties of Cambodian Manioc in the Bulletin agricole

de rinstitut Scientifique de Saigon. Vol. II. No. 7, pp. 196-199. Saigon, July, 1920.

I. — Experimental crops of manioc were grown at the B§u-cat Agri-
cultural Station, firstly in soil which was light and poor, secondly without

manure, after two ploughings and harrowings, then planting in ridges
1,60 metres apart, (i metre at the base and 30 cm. high) 20 cm.-cuttings
at the beginning of the rainy season, so that (growth lasting from 18 to

20 months), the crop could be harvested during the dry season. The cut-

tings were planted, in the centre of the ridges and i metre apart. The

only work then necessary was earthing up and weeding.
The results obtained are shown in the following table.

Variety

A

Native variety

Manioc annamite

B

Varieties from Riunion

Manioc Bouquet
Camanioc . . .

Weight
of tubets

1917

28860
30391

Javanese varieties

Aiping Paraguay No. 5

Aiping maugi
Buitenzorg A
Cassave Begog No. 9

Cassave Saona No. 10

Cassave Pedro preto var. Mandioca
Zaailing

14 080

Weight
of tubers

1918

Kg.

4590

23 700
25400

12 500
33 333
20 000

13786
24 333
12 500
27030

Starch

per cent.

Kg.

20.250

22.540
20.000

23.000
22.000

33.000

33.000
29.000

25.000
26.000

weight

Kg.

929-475

5 341.980
5 080.000

2 875.000
7 333-260
6 600.000

4 135.800

7 056.570
3 150.000
6 811.560

These results were obtained without the application of fertilisers

and it is obvious that the addition of fertilisers would increase the yield.

It was found by analysis that the amount of prussic acid in the tub-

ers of the different varieties tested is not sufficient to be injurious, so that

they can be used for human or animal consumption without danger.
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II. — Results of the analysis made at the
"

Jardin Colonial
"

at

Nogent-sur-Marne, France, of 6 varieties of dried manioc seeds sent from

Cambodia by M, De Flacourt, Chief of the Agricultural and Commercial

Services of Cambodia.

These 6 specimens came from varieties created recently by selec-

tion from a seed bed of one of the three local vaiieties usually cultivated.

Of these six types, two. No. 158A and No. 156A, are particularly interest-

ing because of their high nitrogen content and their low fibre content.

M. De Fi^acourt states that they are very early and give excel-

lent yields.

969 - Sunflower as Silage.
— See No. 1008 of tWs Review. (Ed.) forage crops

MEADOWS

970 - Pithecolobium Saman, a Tropical Tree Producing Fruit that Can be Used -^^^ pastttres

as Cattle Food in the Dry Season.— Salomon, x., Vernet, g. and ngxjyen-Duc-i<ong,

in Bulletin agricole de VInstitut Scientifiqiie de Saigon, Year II, No. 7, PP- 193-196. Sai-

gon, July, 1920.

Stock-feeding during the dry season is a most important problem
in Indo-China. MM. Vieillard and Tran-Van-Huu have lately published
a paper on this subject, in which they have shown how necessary it is

to grow specially cultivated crops during the dry season in that country.

The authors have contributed to the solution of the question by

studying the fruit of Pithecolobium Saman Benth., a leguminous plant

belonging to the Sub-Order Mimoseae. This tree is especially valuable

in Cochin-China, because its fruiting-season begins in December and lasts

till the end of March, that is to say, during the very months when there

is a scarcity of grass in the Colony.
The fruits are shaped like a large bean, and have an average length

of 17 cm.
; they are very dark brown when dry and much resemble those

of the carob-tree, though the}^ are narrower. The pods contain 18 seeds

forming 19.82 % of the total weight; the integuments weigh 80.18 %.
The average composition of the entire fruit (integuments and seeds)

is as follows :
—

Jloisture 30.52 %
Nitrogenous matter 13.08 »

Fats 1.45 »

Sugar and Starch 36.14 »

Fibre 15.90 »

Ash. 2.66 ;>

Undetermined 0.25 »

100.00 '^'0

The feeding value of the fruit of P. Saman is thus high.
The seeds are very hard, but experiment has shown that they are

digested, and that those present in the dung had all been disintegrated

during their passage through the alimentary canal.

These fruits are readily eaten by herbivorons animals (horses and

cattle). No toxic symptoms were ever observ-ed in the case of the ani-

[968-970]



Hl6 MEADOWS AND PASTURES

mals in the Saigon Botanic Garden, even after the ingestion of large ra-

tions of the fruits.

P. Saman seems to do well in many soils, and would be of great use

to planters as a stock-feed during the dry season. It grows into a large
tree

;
those in the vSaigon Botanic Garden, are 45 years of age, their trunks

have an average girth of 2.70 m., at i m., from the ground ;
the average

diameter of the crown is 30 m., and the fruit yield is large.

Planted 20 m., apart in all directions (i. e., 25 trees per hectare), these

trees could also act as a shade to other crops.

971 - The Prairies of Madagascar.— Perrier de la Bathie, H., in. the Bulletin economi-

que de Madagascar, Vol. XVII, Nos. i and 2 ist and 2nd quarters, 1920, pp. 1-16. Ta-

nanarive, 1920.

The prairies of Madagascar are composed of gramineae which have

replaced the trees formerly destroyed by brush-fires. In fact, nearly all

the forests on the island have thus been destroyed. The natives, in

course of time, have destroyed the virgin forest, there they cut and
burned clearings and started a temporary cultivation on the ashes

;
then

by repeated brush-fires burning the vegetation, immense spaces have

finally been left completely bare, the end of the process being the exposure
of the hard rock, laterite in particular, by unimpeded erosion. The prai-
rie has taken the place of trees and shrubs, and each phase in the denud-

ation of the soil corresponds to a particular type of prairie, characterised

by special types of grasses. By ancestral custom the natives still con-

tinue to burn the prairie stubble when it is dry. This annual custom
of burning finally destroyed all annuals or plants having superficial,

rhizomes, leaving onh' species that can live under such conditions (i. e.,

grasses with deep, perennial roots, and hard and tough culms.) In

consequence, in the central regions, where the prairies can hardly be
utilised for feeding cattle, the grasses constitute but poor pastures on^
which the cattle often remain thin and sometimes die of star\'ation.

Cattle breeding, however, is one of the principal resources of Mada-

gascar (i). The prairies cover, in consequence of the aforementioned

methods of the natives, ^/4 of the area of the Island. It is then of great
interest to study the types of flora on these prairies and to find means of,

improving them and making them of more use as pasturage. This the]
author has done, and gives his observations in the present note.

Although the usual plants of the prairies are either cosmopolitan 1

or common to tropical countries and thus not very sensitive to changes |

of climate or altitude, there are certain differences in the botanical com-

position of the prairies in different parts of the island, and the species
which are common to these parts behave differently according to placej
and vegetation.

The author has also studied separetely the prairies of the eastern"

slopes, the central plateau, and the western slopes, and has made a list

of the species which constitute, in the fire areas, the prairies of each of

(i) See B. Jan. 1919, pp. i-ii. [Ed.)
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these regions and he has tabulated also those species which are good for

fodder, messicoles, ruderals and authochtones, and grow around the prai-

ries, but are prevented by the fires from entering them.

After having studied in detail the three regions of Madagascar, from

these points of view, the author draws the following conclusions :
—

In all this area, which comprises ^j^ of the whole area of the island,

there are only about 20 species. The reason for this is that only those

species able to withstand fire have become dominant and can thus be found

everywhere in the island wher. burning is practised.

It is fortunate three of these species make good fodder, viz.,
" vero

"

{Andropogon rufus)
"
rambonalika

"
[Pennisetum setosum) and

"
ahitrom-

bilahy
"

{Chrysopogon sp.), as well as two mediocre species
"
danga

*

{Heteropogon contorkis) and
"
mafiloha

"
{Andropogon intermedius) .

In addition, no species is 'actually harmful to cattle, but the seeds

of the '

danga
"
and one or two others give rise to a skin disease and loss

of wool, and for this reason there is very little sheep breeding.
The great fault of these prairies is that they rarely have the charac-

teristics of meadows, even in the best regions of the island, and they are

not able to nourish 'more than a limited number of cattle. In the west

as much as 5 to 6 hectares are necessary per head of cattle.

All the bad parts of the prairie can easily be modified by simply

applying manure to the most sterile soils, then ploughing, followed by
the sowing of a good type of fodder chosen from those which have been

a long time in the island. Afterwards it will only be necessary, in order

to maintain these species indefinitely, to cultivate it by the usual methods
and stop the 'practice of burning.

The good forage species which the fires have prevented from spreading
over the prairies, abound in the other parts of the island. It will thus

Tdc sufficient to choose those which best suit the soils in order to produce
this or that kind of fodder and so to create the various kinds of pasturage
In this way the pastures would nourish 20 times more cattle than the

present prairie .

Apart from the forests destroyed by fire, and those that will be des-

troyed, if care is not taken, the fires are harmfrl in many respects. They
are ruining the ..pastures, stopping all shrub and tree plantation and

preventing all the moral and social progress which comes from permanent
cultivation and the increase in the value of the soil. Nevertheless, it is

impossible and even dangerous to try to stop them at present. The

suppression of the fires is none the less an aim that should be kept in view.

The establishment of native ownership, which is the onty way to make
the natives take an interest in increasing the value of the soil, the aba^i-

donment of extensive methods of cultivation and cattle-breeding and the

consequent improvement in methods of cultivation and breeding, will

quickly compel theifl to stop the fires, by leading to a complete utilisa-

tion of all prairie products. Besides, an integral part of the progress

remaining to be accomplished should be to turn the island into a great
and beautiful country of cultivation and cattle-breeding.
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FiBEE CROPS 972 - Cotton Growing in Mesopotamia. — Bulletin of the imperial institute, Vol. XVIII,

No. I, pp. 73-82, lyOndon, Jan. -March, 1920.

The soil in Mesopotamia is sandy, but fertile. The climate varies

from extreme heat (ranging between 78° and II5°F -with a mean of about

goo
—ioo°F in July and August to a degree of cold in winter comparatively

rare in corresponding latitudes (ranging between 37° and 62° F with a mean
of about 470 to 550 F in December and January).

The rainfall is not sufficient for the requirements of agriculture, and

irrigation must therefore be practised. The mean annual precipitation
amounts to only about 10 inches, but considerable variation occurs from

year to year, the rainfall in 1894 for example being as much as 22 inches,

whereas in igoi it was only 1.6 inches. The typical soil of Mesopota"-
mia is a light calcareous loam which contains about the same amount
of nitrogen as the average soils of Egypt, and sufficient potash and phos-

phoric acid to maintain the growth of cotton without the application of

manures.

The region between the Tigris and Euphrates is liable to inundation

over a wide area covered by the tributaries. From Bagdad to the sea

coast, the Tigris has a slope of 1/130 000, and has deposited its coarser

mud within the first 150 miles. This has rendered the upper reaches of

the river exceptionally fertile. At about 50 miles below Bagdad, the

deposits begin to become finer and salted, and this continues to the sea.

The latter soils are sometimes too salt for agriculture, and are iBuch

inferior to the friable deposits of the north and south of Bagdad, which

are eminently adapted for cultivation under irrigation. The salt lands

should, however, be easily reclaimable, provided that a sufficient supply
of water is available.

Cotton has been grown in Mesopotamia to some extent from very
ancient timies, and is now cultivated b}^ the Arabs in small quantities

along the banks of both the rivers for local use. The plants are usually

grown in conjunction with food crops. The native cotton which is appa-

rently derived from Gossypium herbaceum is of variable quality, but on

the average approaches the
"
middling

"
American grade. Attempts

have been made from time to time to grow Egyptian varieties, aiM small

quantities of these cottons are now cultivated at Amara, Bassra and other

places. On the banks of the Diala, another variety is grown which resem-j
bles the Indian types of G. herbaceum.

Mesopotamia possesses a soil and climate favourable to the pro-
duction of large jdelds of excellent cotton.

The development of the industry is at present restricted, however,]

by the smallness of the population, and the need for irrigation andj
drainage. It is also necessary that transport facilities should be impro-
ved, agricultural machinery introduced, and instruction given to the !

natives in the methods of cultivating and harvesting the crop.
In 1917, Captain R. Thomas was appointed as Cotton Expert for

Mesopotamia, and experiments were forthwith conducted at Karradab
on the outskirts of Bagdad with divers varieties of cotton ; further
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experiments are still in progress. The British Cotton Growing Associa-

tion proposes to establish a number of model plantations as large scale

demonstration and seed farms.

It is estimated that there are at present about 300 000 acres on the

banks of the Tigris and Euphrates which could be irrigated from the ri-

vers themselves by means of mechanical appliances ; about 80 000 acres

are capable ot canal irrigation for summer crops on the banks of the Diala

river above Bagdad, and about 120 000 acres on the Euphrates com-
manded by the Hindia barrage. Assuming that cotton will be grown in

rotation with other crops, and that it would occupy only one-third of the
total area, in any one year, there is a total of 150 000 to 200 000 acres

which would be cultivated annually.

973
- Malachra capitata and its Fibre.— Cayla, v., in L'A^ronomie Coloniale, Year V,
No. 32, pp. 33-35- Paris, August, 1920.

The author had the opportunity of seeing, in Guiana, some cultural

experiments with two species of Malachra (fam. Malvaceae, tribe Ure-

neae), viz. M. capitata ly. and M. radiata, which grow wild in the Savannahs.

They were first tested at the I^andbouw proefstation at Paramaribo, but
it is only since the end of 1918 that a cultural experiment on several acres

has been carried out at the Kleinhorp Station on the banks of the Cot-

tica near its junction with the Commewijne.
Like all the plantations of the low, alluvial land of Dutch Guiana, the

cultivated land at Kleinhoop is banked up into polders ; part of it is

planted with commercial cacao trees. Although the riverwater is brak-

ish, the polders and their dykes are kept in such good condition that
the cultivated soil is entirely free from salt. On this sandy loam soil,

M. Drost, the Director of the Cultural section of the Agricultural Ser-

vices, obtained the first results which, although still incomplete, are now
reported by the author.

Of the two species, M. capitata is the more important ;
it attains

the height of from 2.50 to 5 m., while M. radiata is not more than 1.5
to 2 m. high. Hence, the fibres of the latter are shorter than those of

M. radiata.

Wlien these plants are cultivated they are only sown once, as they
re-sow themselves afterwards. In order for them to grow well, it is,

however, necessary to keep the ground very clean, and to thin out the crop

i|in

the third year.

j

From 5 to 6 months after sowing, Malachra is large enough to produce
saleable fibre. It is then cut, and 2 crops can be obtained a year.

The plant appears to grow well in any soil, provided it is not too

clayey, and that it is free from salt
; but it has to be carefully hoed,

.

'

without however exposing the base of the stem.

The average fibre yield obtained in the experiments was from 25 to

i.40 gm. of tow per plant (a maximum of 65 gm. has been obtained).
M. Drost does not think that more than lo to 15 gm. of fibres 2 m. long

I

could be expected from ordinary crops ; he counts on getting 1250 kg.,
iof tow per hectare. The fibre is prepared by merely retting it for 12 hours.

.
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Thanks to the Director of the Xogeut-sur-Marne Colonial Garden, a

sample of the fibre brought back by the author was examined by
M. Daxtzer, professor at the Conservatoire des Arts et Metiers.

He found Malachra fibre to bs very similar to jute, but its tensile

strength is only about ^/^ that of the latter, and it is less flexible
;
the

length of the tow is only '/g of that of jute. Malachra fibre resembles
the fibre of Da {Hibiscus cannabimis) and of Paka {Urena lohata) ; it

could be used for the same purposes as jute of inferior quality.
Malachra capitata could be cultivated with advantage in the French

Colonies.

974
- Carludovica palmata and the Manufacture of Panama Hats.— cayla, v.,
in UAgronomic Coloniale, Bulletin mensnel du Jardin Colonial, 'Sew Series, Year V, 1920-

1921, No. 31, pp. 21-23. Paris, July, 1920.

Carludovica palmata R. and P. (fam. Cyclanthaceae, intermediate bet-

ween the palms and the Pandaneae), is a tree bf Equatorial America
that occurs from the Xorth-West of Brazil to Central America. As is

well-known, its leaves, when specially treated, are used for making the

so-called
" Panama ", or

"
Guayaquil", hats.

Until lately, this industry was entirely confined to Central America,
but recently, according to a report by the French Vice-Consul at Port-of-

Spain (Trinidad), C. palmata has been introduced into the British Lesser

Antilles, and British Guiana. The tree is said to grow well in Grenada,
and hats are already being made in Jamaica.

C. palmata is also cultivated in the two Dutch Colonies of Cura9ao
and Surinam. The production of the latter colony^ is of little importance,

being limited to the Station of Paramaribo, which supplies leaves to a

school of girls, who make them into hats. The author hcs visited the

plantations, and gives information as regards the cultivation of the tree

and the preparation of the leaves.

Carludovica is grown either from seeds or cuttings ;
it prefers the soil

of ancient forests, requires shade when planted, and is not much affected

by the excessive moisture of the soil. The leaves can be used in 5 years
if the trees have been grown from seeds, or in 2 if cuttings were planted.
In order for the plant to flourish, half the leaves only must be taken each]
year, which gives a total varying from 14-20. Dr. G. Stahei,, of Parama-3

ribo, reckon an average of 14 leaves.

Before the leaf is expanded, it is cut at the base of the petiole ;
it

then has the form of a much elongated spindle. The sheath is cut longi-

tudinally in such a way that the knife slightly pares the hinges of the folds

of the palmate lamina, which in the inside is folded in accordion -pleating.
In this way, a series of parallel strips 2 to 2 cm. wide, and 55 to 60 cm.

long are obtained ; these remain attached to the petiole. The strips are

subjected to a combing process, that reduces their width to about ^/j©

of the original width ; they are then bleached chemically and finally

dried. All this work is done by women and children.

It is calculated that 1000 Carludovica trees can be planted on i hec-
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tare. When adult, they can furnish 7 to 10 leaves annually, so that the

return per hectare is very small.

The author thinks that the cultivation of C. palmata should be left

to private families ;
it can only form a subsidiary industry to be under-

taken by the owners of small plantations. It is particularly suited to the

natives and their families. In this way, however, excellent hats of fine

quality could be made in those regions of the French Colonies where C.pal-

mata grows.

975
- Olive Trees and Olive Oil in Tunisie. — See No. 1029 of this Revieti). {Ed.)

976 - The Future of Rubber Plantations. —• Bulletin de VAssociation des Planieurs de

Caoutchouc, VoL Vll, No. 7, pp. 251-253. Antwerp, July, 1920.

Rubber plantations, as well as the rubber industrv' and trade, are at

present passing through a crisis which arouses feelings of anxiety and even

apprehension in all concerned. How^ever, according to the author, there

is no cause for anxiety, for all that is needed is a judicious change in the

methods of working the hevea plantations. The owners must acquaint
themselves with this change, w-hich is inevitable, but will bring about a

new state of affairs more in harmony with present conditions.

The existiug crisis is due to the fact that plantations were suddenly
made on a large scale, without previous and conclusive experiments, and
hence without any systematic method. At the beginning of the planta-
tion period in the Far East, the sole idea of the promotors was to plant
with the greatest speed the largest areas possible, without paying sufii-

cient heed to practical, economic questions of which the following are

some of the most important :
—

(i) lyabour available.

(2) Cost of labour, and the hygienic measures to be adopted
with regard to the agricultural workers (i).

(3) The character and drainage of the ground, and the choice of

suitable soils for plantations.

(4) The upkeep of this land.

(5) How far apart the trees should be planted in order to ensure

normal development and encourage growth.

(6) The most economical methods of tapping, so as to obtain the

highest yield without injury to the trees.

(7) The coagulation methods most likely to produce rubber of the

best quality.

(8) Pruning the trees.

(i) In the same number of the Bulletin de VAssoc, des Planieurs de Caoutchouc, on page 263,

the following observation on Malaria in the Straits Settlements is made :
— " Active measures

are being taken in these Settlements to strengthen the hands of the Medical Officers and to

I

coordinate their efforts in controlling the mosquito. In Negri Sembilan, over 11 790 persons

died of malaria in six j'ears, and there are more than 98 000 cases of malaria in the State an-

1: nually. As it is calculated that each case represents at least five days illness, this disease

!
costs the planters every year 496 165 days of work. It should be noted that the labour quest-

ion practically resolves itself into a medical one.
"

(Ed.)
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(9) The establishment of nurseries, and the choice of the best seed

for sowing.

(10) The selection and clearing of the land
;
the removal of all old

stumps which would afterwards cause much trouble as the centres of

fungoid diseases.

Apart from these questions, which are still being studied, no definite

data exist as to the rate of growth of the trees. Large areas have been

planted without any attention having been paid to these matters, and it

is calculated that there are now 2 450 000 acres under hevea in the Far

East, the annual yield of rubber amounting to 350 000 tons.

Rubber is the onh' raw material of which the price has not risen on
account of the war, owing to the fact that hevea exploitation has suffered

relatively little from the war itself, which can be readily understood,

seeing that the countries where it is grown are so far from the war zones.

Owing to the freightage crisis, and the impossibility of selling rubber

to central Europe or Russia, large stocks accumulated in Asia, and sub-

sequently found their way by degrees to the European markets. In

spite of the extraordinary^ development of the motor car industry in both

America and Europe, these stocks decreased but slowly, and there are in

lyondon at the present time 20 000 tons of rubber as against 13 000 in 1919.
It must not, however, be supposed that the production exceeds the demand.
It should be remembered, that only the United States and certain European
countries are now making up the arrears of some years. As soon as Central

Europe and Russia again begin to buy rubber, not onty will equilibrium
be quickly established, but it is to be feared that even taking into account

wild rubber, the supplies wiU soon be far below requirements.

Although the great hopes entertained ten years ago of the future

of rubber plantations in the East will not be wholly realised, owing to

the circumstance that important factors have since revealed themselves

which were then not taken into account, there is, however, no reason for

pessimism. It is true that the production of the plantations is now de-

creasing on account of too early and intensive tapping which has exhausted

those heveas that are 20 3'ears old, the density of the plantations, and
want of care and method. Indeed, the total export of rubber from the

Straits Settlements from January until the end of May, 1920, was only

67 772 tons, as against 77 666 for the same period in 1919 ; yet it is clear

that the demand will continue to increase (at least 15 to 20 % .^nnuaUy),
so that the inevitable high prices will make up for the smaller quantity
sold. It is easy to foresee that the price of the raw material will soon

begin to soar. If the demand increases, and continues to do so, it is

on account of the extraordinary number of purposes to which rubber can
:j

be applied (i) and especially of the requirements of mechanical traction.
J

(i) The progress in technique encourages the industrial use of rubber. We should here]

mention in this connection, a new process of vulcanising rubber, described in the BiU-

letin de r Association des Planteurs de Caoutchouc, Vol. \T;i, No. 7, p. 263. Antwerp, July,.

1920. Hitherto, rubber has been vulcanised by melting it with sulphur at a temperaturej

[916]
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It may be roughly estimated, that -/g of the rubber produced is ab-

sorbed by motor traction. It is calculated that the United States alone

turned out i 600 000 motor-cars and 400 000 motor-lorries in 1920 ;
the

number of motor vehicles at present in use in the United States is esti-

mated at 7 000 000, and the annual increase at i 000 000. In order to

equip all the existing vehicles and those in course of construction, the

consumption pf rubber in the United vStates will increase 25 % annually.
What technical changes should the owners introduce into their plant-

ation ? In principle, all the experts are agreed that it is necessary to

give up tapping 4 year-old trees and to wait until the heveas have attained

a reasonable girth, in order not to check their growth by a too early re-

moval of their young bark and latex, whicli at that time contains an in-

suihcient amount of rubber (i).

The trees must not be so thickly planted as to deprive them of the

air and sunshine necessary to their growth (2). The injury already done
cannot be remedied by late thinning out

; further, the useless trees which
are subsequently removed have impoverished the soil to the detriment
of those remaining (3). As a matter of fact, i acre of plantation ought
not to contain more than 30 to 35 well-grown trees (4).

During the winter (when the leaves fall), tapping should be entirely

suspended to rest the trees, which produce very little latex at this

season.

In order to get plantations into good condition that have been badly

managed, and where the bark has been destroyed by intensive tapping,
the trees should only be tapped everj^ other day (5) and all plants suffer-

ot 138" C, which has prevented the addition of any substances liable to be destroyed by this

high temperature. A new process has been invented by Pkachey, of the Manchester

Technical School (England), in which vulcanisation is effected in the cold, by means of sul-

phuretted hydrogen and sulphur dioxide, which react and produce water and free sulphur.
The raw rubber whether solid or in solution, is treated simultaneously by the two gases, and
the sulphur liberated by the reaction vulcanises the rubber. If sawdust, scraps of paper,
or leather are added, the mixture is vulcanised. This new discovery seems likely to open
a new' and very large Held for the use of rubber. Rubber could be used for making lino-

leum, wall-hangings, etc., and for various articles of artificial leather, not to mention rubber
boots (which could be made seamless, in one piece) , and felt. This new process could also be
used in the manufacture of pneumatic tyres. {Ed.)

(i) M. E. GiRARD considers that tapping should be deferred, if possible, until the heveas

are from 7 to 8 years of age, and have attained a minimum circumference of 60 cm. (an aver-

age of 70-75 cm. at 1 metre from the ground. See R., Jan., 1920, No. 50. (Ed.)

(2) and (3) Since 191 3, M. Girard has reduced the density of the Susannah planta-
tion to 100 trees per hectare (before that date, there were 200 per hectare), and in 191 5

he made new plantations with very large spaces between the trees, i. e., 18 m. in all direct-

ions (30 heveas per hectare) with a catch-crop of coffee-plants. See R., Feb., 191 9, No. 205,
and Jan., 1920, No. 50. (Ed.)

(4) See M. Cramer's article on experiments in thinning a hevea plantation in Java, in

R., June, 1920, No. 644. (Ed.)

(5) As regards tapping methods, see M. Girard's article in R., Jan., 1920, No. 50. (Ed.)
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ing from
"
brown bast

"
(i) should be scraped and cleaned

; dense plan-
tations ought to be thinned, old stumps removed, and floods prevented
by adequate drainage, for excessive damp encourages the development
of moss, fungoid diseases, and various pests.

It is well to consider that the life of well-tended heveas is from 30
to 35 years, and every year new plantations should be made according
to the latest approved methods.

977 - The Growth of Heyea brasiliensis in the Philippme Islands.— Yates, h.s.

(Botanical Sectionof the Biological I<abjratory, Bureau of .Science, I\£auila), in T/u' Phi-

lippine Journal of Science, Vol. XIV, No. 5, pp. 501-503, tables 16. Manila, May 1 01 <).

The author states that it has been demonstrated that rubber will

grow and yield satisfactory returns in the Thilippine Islands. The re-

sults of a number of girth measurements of trees of various sizes are given
with data regarding climatic and soil conditions in the southern part of the

Philippine Archipelago compared with that recorded in other countries,

especially the Orient, where Para rubber is now being successfully cultiva-

ted. The suitability of the former region is indicated for Hevea culture.

The rate of growth of Hevea hrasiliensis is also compared between

these countries. It certainly finds its optimum habitat in regions at com-

paratively low elevations, possessing a climate with a rainfall not much
below 2000 mm., evenly distributed throughout the year, and with a

temperature rarely, if ever, falling much below 19 or 20°C, at least for any
extended period. The humidity should also be fairly high.

It is probable that the retardive effect of altitude upon rubber is

related to the lower temperatures prevailing at higher elevations. Ac-

cording to the Table giving the results of an Experiment in Malaya to

show the effect of altitude upon the growth of Hevea, a considerable re-

duction in the rate of growth as elevation is increased
, should be noted.

,^

Generally speaking Para rubber may be said to do well on any soil
that,;|

will support a heavy forest growth, provided drainage is good, but heavy

clay soil is not so suitable as loam or sand.

Measurements of trees at present growing in the Philippines show a rate .1

of growth comparing favourably with records in Ceylon and Malaya. The ave-

rage yearly increment of all trees measured appears to be about 2.4 inches.
'

The yield obtained from trees now being tapped is very satisfactor)^

and compares well with the above mentioned countries.

978 - Experiments on//eKeaAra5/7/e/7s/sonGreySoil(2)in Cochin-China. — de-J

VRAiGNE, Cr. (Chief of the Ivcononiic .Service of Cochin-Chiual, in Bulletin economi(]ne\

de rindochine, New Series, Year XXIII, No. 142, pp. 275-405 plan, i + diagr.,^

tables 3, numerous figures, graphs, and photos. Hanoi-Haiphong, May-June, 1920.

The results of experiments extending over the 3 years, 1917-1919,'
at the Bencat Agricultural Experiment Station, Cochin-China. ;

(i)
" Brown bast

"
is a very common hevea disease in all the hevea plantations of the'

Far-East. Experts are not agreed as to the causes of the malady, as they have not j'et beeni

thoroughly determined. {Ed.)

(2) For the nature and distribution of the "red soils
" and "

grej' soils
"

of Indo-China

See R., Feb., 1919, No. 205. {Ed.)

[9T6-978]
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The following is the analysis of an average soil sample taken from

the diagonals of the 16 hectares under heveas at the Station :
—

Composition per 1000 parts of crude soil dried at looPC.

Physical analysis

I Coarse sand per 1000 parts of dry soil

Fine sand

Organic remains

Clay

Humus
Undetermined

Chemical analysis :

Nitrogen per i 000 parts dry soil

Phosphoric acid as P^ O^ . . •

Potassium as K^O
I,ime as CaO

Magnesia as MgO
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of equal length, the half herring-bone-cut over % the spiral gave the best ..

results.

Inclination of incisions. — The experiments were made on trees plant-
ed in 1900 in avenues 6 m. apart, those on one side being tapped from

right to left, the others from left to right. The direction of the incisions

was altered twice, and it was always found that the best results as regards

yield were obtained with incisions from left to right.

Alternation of tapping.
—

Experiments made on trees planted in 1912,
and tapped for the first time in 1920. The best results have hitherto

been obtained (both as regards yield per tree and per hectare) by tapjiing

every day. A decrease of 50 % in the yield of dry rubber occurred in

the series of trees tapped alternately.

In the case of daily tapping, the bark destroyed amounts to 40 pm.

per annum ;
with alternate tapping, only 20 cm. should theoretically be

destroyed, as the tree is tapped half as many times. As a matter of fact,

however, 30 cm. is destroyed, owing to the greater desiccation of the sur-

face of the incision, which obliges the tapper to remove a thicker

layer (i). .;;

The author has drawn up a complementary programme for the study
of alternation which was to be put into execution n 1920 in the plant-

ation belonging to the Ongiem Prison (Maison Correctionelle), adjoining
the Agricultural Station. He intends to publish the results obtained 'at

the end of each year.

Tapping rotations. — The tapping methods now on trial at Bencat

are the following :
—

(i) ^/j spiral with one cut (complete rotation in 10 years with

^/g of the circumference in 2 years, or in 5 years with ^/g of the circum-

ference of the tree every year) ;

(2) ^/g spiral with 2 superimposed cuts (rotation in 5 years with

^/s of the circumference ever}' j^ear) ;

(3) ^ spiral with i cut (rotation in 8 3'ears, with ^^ of the circum-

ference of the tree every year) ;

(4) V2 spiral with i cut (rotation in 6 years, with ^ the circum-

ference of the tree in 3 years) ;

(5) Half herring-bone incision on half the tree (rotation in 6 3'ears

with Yo circumference of tree in 3 years).
The coolies should never destroy more than 40 cm., of bark per cut

per year ; good tappers, tapping every day, only remove from 30 to 35 cm.,

annually.

(i) The same observation as that made in the previous note : M. E. Oirard and many J

other experts advise wide-spacing, later working, and the substitution of moderate and al"<

ternate tappings for intensive methods. This advice takes into account the future suc^

cess of the plantation, the time for which it can be worked, and the total rubber yield through-

out a long series of years. See especially, R., Feb., 1919, No. 205, and R., Jan., 1920,

No. 50. {Ed.)

[918]
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The appearance and growth of the trees. — So far, the different tapping
methods tested at the Station have not exhausted the trees, and their

yield in dry rubber increases every year.

ill 1 9 1 7 the average yield per tree was 0058 kg.
» 1918 » » » » » » 1-634 "

» 1919 » » '1 » " ) 2.376 »

Trees with heavy yield.
— As some trees planted in igoo were remark-

able for the very large amount of rubber they produced, they were each

numbered, their rubber collected, prepared, and weighed separately, in

order to study the regularity and continuity of these exceptional yields.

The seeds of these trees are carefully collected, and sown in a separate

uurser>'. The following Table gives the production in 19 18.

Exceptionally High Yields of Certain Heveas.

No.

of trees

103 • •

119 . .

123 . .

138 . .

147 . .

173 • •

176 . .

185 . .

188 . .

195 • •

Total

Year igi8

344 days tapping at 40 cm. above
the ground

Weight of rubber obtained

in kg.

8.403
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979 - Some Preliminary Experiments on Alternate Tapping of Heveas in Cochin-

China. — Vernet, G., in the Bulletin de VInstitut Scientifique de Saigon, Year II, No. 8,

pp. 227-236. Saigon, Aug., 1920.

The author has started work on the
"
grey earths

"
(i) following on

the studies of M. Girard {Note stir la culture de I'hevea en Cochinchine) (2),

which dealt with red earths.

The author used trees in the plantation of MM. Guery and Paris

at Tan-thanh-D6ng.
M. GuERY experimented on the tapping of sectors of varjdng import-

ance where exploitation had begun at various intervals of time. The
author found in December, 1919, that it was not wise suddenly to change
the sectors tapped as the trees had been worked for several years and the

tappings had reached the basal portion of the tree
; tapping thus should

not be deferred until the moihent when yield is small. Moreover, by
alternate tapping during the dry season the bark remaining on the low

part of the trunk, the best results are obtained. In fact, this enables the

trees to be prepared for alternate tapping, and makes it possible to see

the influence of interrupting tapping on sectors of equal importance.
The general plan followed was :

—
(.1) In December, 1919, a comparative study of the growth and

yield of the trees under unchanged conditions.

(Z?)
From January to April, 1920, a stud}^ of the influence of al-

ternate tapping on trees in sections worked in a similar way.

(C) From April onwards a study of the influence of alternate fol-

lowing tapping on sectors of varying importance.

During these experiments comparison was always made with trees ^
tapped daily, with incisions covering 14 of the circumference.

The author gives the results pf the two first periods of the series of

investigations.

A) Study of the growth and yiei.d of the trees intended for

THE EXPERIMENTS. — The author made use of strips in his studies and

doubles his experiments so as to permit of establishing comparable averages.
Rows 1-6, used as controls, gave at the end of December an average

daily yield per tree of 3.84 gm. of dry rubber. The heveas were from

40.9 cm. to 1.5 m., in girth just above the ground.
Rows 2 and 5 tapped every day in December, but destined for alter-

nate tapping (i month in 2) gave 3.88 gm., per day per tree in December,
the average girth being from 42 cm., to 1.5 m.

Rows 3 and 4, tapped each day in December, but destined to be tap-

ped I month in 3, yielded 3.62 gm. per tree per day. Girth 41.2 cm., to

1.5 m. When the experiments were begin the average jdeld was from

3.62 to 3.88 gm., per tree per daj^ and the average increase in girth

was from 40.9 to 42 cm., which was sufficiently close to permit of a compa-
ative study.

r

(i) For information on the red and grey earths of Cochin-China see R., Feb., 1920,

No. 205. {Ed.).

(2) See R., Feb., 1919, No. 205, and R., Jan. 1920, No. 50. [Ed.).

[9T9] ^
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{B) Influence op ai^ternate tapping on the yiei.d oe sections
OF SIMILAR IMPORTANCE. — The following table gives the influence of

alternation on the rubber yield per day of tapping as compared with
controls tapped continuously :

—



1 130 RUBBER GUM AND RESIN PLANTS

980 - Alternate Tapping (i).
— Bulletin de V Association des PUintciirs dc Caoutchouc,

Vol. VII, No. 8, pp. 285. Antwerp, August, 1920.

A circular published by the Rubber Growers' Association and dealing
with two most important questions, the scarcity of labour in the plant-
ations of the Far East, and the alternate tapping of heveas.

The labour crisis is serious in all the rubber-producing regions of

Malaya, and throughout the East, with the exception of Ceylon ;
it is

rendered more acute by the dearth of food materials, for the different

Governments insist upon the production of these, which still further

reduces the number of labourers required for the hevea plantations. The
demand for coolies exceeds the supply, and wages are rising in an alarm-

ing manner. •

Giving the existing state of affairs, no opposition can be aroused

by the suggestion of tapping the trees only every two days, but this met-

hod is further justified by the fact that there is not too much healthy
bark on the accessible parts af the trees in the plantations. In Ceylon,
on the other hand, where the condition of the bark is better than else-

where, alternate tapping is practised on most of the estates.

If the bark is used up more rapidly than it can be replaced by nature,
the plantations are living on their capital. .

A certain number of trees have disappeared and some of the bark
Ij

that had been spared has already been lost, owing to various diseases %
of which the most important is

" brown bast ". The exact cause of this ma-
\

lady is unknown, and no control measures have yet been devised. Trees

tapped every two days would be less exposed to
"
brown bast ", than

those tapped every day ;
this is a fact which should be taken into con-

sideration.

The Council of the Rubber Grower's Association, after carefully

considering the matter, advise all companies and owners of hevea plant-
ations to consider whether it would not be possible to remedy the scar-

city of labour by reducing the destruction of the bark either by tapping

every two days (without lengthening the cut), or by giving complete
rest to sections of the plantations where the bark-reserves are percept-

ibly diminishing.
As regards the price of rubber, if a smaller amount arrived on the

market, prices would be bound to rise;

981 - "
Change-over Tapping,, Method Adopted for Rubber in Ceylon.

— fetch, t.,

in Department of Agriculture, Ceylon, Bulletin No. 47. Colombo, March, 1920.

In
"
change over

"
systems, tapping is periodically transferred from

one side of the tree to the other, resting each side at intervals. This

system began to be adopted in Ceylon in 1913. Tapping was made on^
the half and quarter method.

(i) For methods of tapping; relation between the production of rubber and the destruc-

tion of the bark ; influence of tapping in the duration of hevea trees
;

choice of tapping me-

thods, see R., Jan., 1920, No. 50. {Ed.)

[980-981]
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The following results relate to the comparative experiment conducted
at the Experiment Station, Peradeniya from 1914 to 1918 relative to the

change-over tapping at an interval of 3 months on alternate days on the

«
quarter and on the half (the control experiments made it possible to ascer-

tain the effect thereby obtained compared with tapping continuously).

i) A slightly increased yield was obtained by change-over tapping
when tapping on quarters, but no increase when tapping on halves.

2) Six months after tapping, bark renewal was better in change-over
than in continuous tapping on quarters, but there was no difference in the
case of tapping on halves.

3) The weight of rubber obtained from a given volume of latex is,

on the average, the same, whether the tapping is continuous or change-over.

9S2 - The Camphor Tree in Algeria and on the Mediterranean Coast. — Trabut, in

Revue Horticole de I'Algerie, Year XXIV, No?. 3, 4, 3, pp. 61-63. Algiers, March-April-
May, 1920.

Since 1892, the author has been making great efforts to plant camphor
trees in Algeria, with a view to extracting camphor, not from the wood,
but from the lea.ves. He has introduced camphor trees from Formosa
(Japan) which are flourishing, and whose leaves contain an average of

1.5 % of camphor during winter.

Certain persons who deny the truth of the author's statements have-

however, prevented him from suceeding in getting large camphor plant-
ations established to take the place of those of cork-oak in the very damp
localities on the coast of East Algeria, where the cork, oviing to the cli-

mate, is
"

fat
"
and of no commercial value.

There is now no doubt as to the camphor content of the trees grown
in Algeria and on the Cote d'Azur. In 1919, several hectares of the Dou-
mia Forest were planted with camphor trees from the Algiers Experiment
Garden, by the Forestry service, with the cooperation of the

"
Comite des

Matieres premieres".
The tree grows quite well on the forest soils of the coast, and very

fine specimens are to be seen in many places, such as Algiers, Blida, Bou-

gie, El-Milia and El-Hanser.

The author estimates that a plantation 25 years old would easily

yield 30 tons of twigs per hectare. As the analyses alw ays show over i %
of camphor, even taking this minimum, 300 kg., of camphor would be
obtained per hectare, and nearly the same amount of camphor oil. The
return per hectare, would therefore be very large, seeing the high prices

camphor now fetches, and probably will continue to command for some
years to come (i).

It is therefore well worth while to develop the cultivation of camphor
trees in Algeria and along the entire Mediterranean coast, all the more so

(i) See for the increase in the price of camphor, M. Cayla's article on L'elat actiiel de

la production du camphrc, cssais de culture du caniphricr (" The present condition of the pro-
duction of camphor, experiments in cultivating the camphor tree "), R., May 1920, No. 528.

(Ed.)

[981-98;?]
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since the Japanese industry continues to absorb increasingly large quanti-
ties of the camphor produced in Japan, and artificial camphor, which
is also used by the trade, will continue to fetch a high price, since more
than 2 litres of spirits of turpentine are needed to make i kg., of artificial

camphor, and the preparation of the latter is a very troublesome ope-
ration.

SUGAR CROP 983
- The Improvement of the Sugar-Cane.

— 1. Boname (fomier Director of the Mau-
ritius Agricultural station) ,

Methods of obtaining new varieties of Cugar-Cane, an article

published by H. G. Wery in his work entitled
"

I^' Organisation scientifique de I'agricul-

ture aux colonies ", in Annalcs de Vlnsiitnl National Agronomiqiic {Ecolc supericutc dc

V Agriculture) Series 2, Vol., XIY, pp. 75-84. Paris, 1919. — II. Wery, G. (from an ar-

ticle communicated b}' M. \'ieili,ard, Directeur du I,aboratoire de Genetique de I'lnstitut

Scientifique de I'lndochine) Ibid., pp. 78-71.
— III. Ekelens, F. A., Improvement of

the Sugar-Caue in Java and Cochin-China, in Bulletin agricole de I'histitut Scientifique

de Sais,on, Year II ls"o. 6, pp. 167-180. .Saigon, June, 1920.

I. Methods of obtaining new varieties of sugar-cane.
— It has been

found in all the colonies that the old varieties of sugar-cane, after having

yielded a longer or shorter series of large, profitable crops, becoliie gra-

dually less productive, until in spite of every effort and the use of suitable

fertilisers, the yield hardly covers the cultural expenses.
Whether this is due to actual degeneration, or to decreased vitality

which renders the plant more susceptible to the attacks of various di-

seases that increase in virulence, the fact remains, and one of the chief

aims of the planter is to obtain new varieties to replace the sugar-canes
he sees gradually perishing.

Formerly, only one variety of sugar-cane was grown in the principal

sugar-producing colonies (the white Otaiti or Bourbon variety). Its yield,

however, became so irregular, that others were introduced, which frequently

have given rise to periods of prosperit}^ for the sugar industry. This

fortunate turn of affairs was often only temporary, for the new canes

introduced proved exacting as regards the soil, and degenerated in their

turn, sometimes very rapidly.

A. Seed-bed canes and selection. — When SoiyTWEDET, in Java in 1887
demonstrated the possibility of obtaining new varieties of sugar-cane
from seed, this problem was considered solved, and it was supposed that 1

it was only necessary to sow cane seeds in order to obtain an inexliaust-

ible supply of good varieties that could be used as occasion arose.

Though the first results have not entirely confirmed this belief, they have

nevertheless proved that it is possible thus to raise new varieties, some of

which hove already been substituted with advantage for the old kinds

hitherto cultivated.

Sugar-canes obtained from direct sowing are always different from

the parent plants, and are usually inferior to them. Variation, however,

occurs, and this is reckoned as a means of procuring occasionally a

variety possessing the cultural and industrial qualities required in sugar-

cane grown on a large scale. From the beginning, many thousands of

[983-983]
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plants have been procured, but those remaining after strict selection are

but few in number.

The flowers of the sugar-cane do not all produce fertile seeds, the

fertility of which depends on the variety and the season, whereas va-

rieties obtained from direct sowing show an increasing tendency to bear

good seed.

The author gives a detailed description of the method of collecting

and sowing the seed, the cultivation and care of the young plants, and
the selection of the sugar-cane.

As only a very small number of high quality plants are obtained by
direct sowing, it was thought that hybridisation, or rather the crossing
of different varieties, would give better results. The probabilities of self -

fertilisation, or of crossing, vary to a certain extent according to the

method adopted for the pollination of the seeds.

Self-fertilisation can always be ensured by covering the panicle be-

fore it is ripe with a muslin bag. Crossing can be carried out under the

same conditions by opening the bag and shaking foreign pollen over the

pistils when they are fully developed. It can also be secured in the field

by mixing varieties that flower at the same time, or by planting (as is

done in Java) alternate rows of different varieties of sugar-cane that

flower at the same date. In both these last cases, no muslin bags are

required.
It would be very useful to be able to detect the dominant character

of the male or female plant of a known variety, and to transmit it by
means of artificial pollination. If, however, it were possible to discover

the dominant character, its transmission would remain most problematical,
for the characters of varieties of sugar-cane are not transmitted to the

seed by direct descent. No definite results in this direction have been

attained in the crossing experiments.
In Barbadoes, in 1904, however, IvEJwton Brain suceeded for

the first time in effecting certain cross-fertilisation. This was done by
dissecting the flower under a lens, removing the stamens before they reached

maturity, and dusting the stigmas at the right moment with foreign

pollen. This is an exceedingly delicate operation in the case of the sugar-
cane for the reasons set forth by the author. It thus appears that prac-

tically the best means of obtaining sugar-canes from seed is by the usual

methods requiring no special technique, and giving large number of plants
that can be systematically selected. The quantitj^ of plants thus ob-

tained compensates for the possibly low percentage of individuals of su-

perior quality.

The directly-sown canes are distinguished by a number preceded by
the initial of the country from which they came : ly for I,ouisiana, J. for

Java, M. for Mauritius, H for Hauriu, D for Demerara, T for Trinidad,
B for Barbadoes, etc.

It should be observed that a cane which is very ordinary in its own

country, may develop new qualities when imported, but that the reverse

has also occurred. Hence, while it is necessary to try and get the best

[983]
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varieties, new kinds of sugar-cane must always be experimentally culti-

vated, before being distributed and grown on a large scale.

In short, the results of the experiments are important, and have been

confirmed by the success of crops of sugar-canes that have grown from
1^

seed, and have largely taken the place of the old varieties in some colonies. ^
Compared with the latter, they have a more marked tendency to

flower and set fertile seed, which is an advantage as far as .sowing is con-

cerned but not from the cultural point of view. Further, there is some-

times a difficult}^ in finding a sufficient number of shoots or tops ; flowering
arrests the growth of the stem

; and the new varieties are often more sus-

ceptible to the climate, etc. Cultural experiments should be carried

out in all plantations of fair size, in order to obtain good new varieties

that can replace the old ones as soon as they begin to deteriorate.

B. Mutations. — Sometimes one stem in a tuft of sugar-canes is

found to* be different from the others. This shoot variation or mutation
is generall}' quite easily reproduced by taking a cutting. A wise choice

of shoots, as well as selection, will often make it possible to take advant-

age of a nuitation.

C. Selection with a view to increasing sugar content. — The author

quotes the experiments made in Barbadoes, Java, and Mauritius, and
describes the technique employed. These experiments did not, however,

give any very important results.

II. Pasoeroeau Station for Sugar-Cane Cuetivation. — This

is certainly the most complete scientific Institution in the world for the

study of the sugar-cane or perhaps of any other crop. It has published
several important books and pamphlets the last of which consists of 6 oc-

tavo volumes forming an Encyclopaedia of the Javanese sugar-cane.
The Station, founded in 1887, is wholly independent of the Govern-

ment. Like the Pakalonga Machinery and Technology Stations, it belongs
to the Sugar-Cane Planters' Syndicate, which represents 157 plantations
of an average of 1000 botiw (709 hectares, i bouw = 0.7096 hectares).

The author describes the administrative and financial organisation of

the Station.

In addition to the offices, archives, and libraries, the Station includ-

es :
—

(i) A laboratory for physical soil-analysis ; (2) a laboratory for

chemical soil-analysis ; (3) a botanical laboratory ; (4) a lecture theatre

for courses of lectures to planters ; (5) a laboratory for the study of cer-

tain questions relating to sugar-cane cultivation and the industry ; (6) a

laboratory of sugar-cane bacteriology ; (7) a laboratory of soil bacte-

riology ; (8) an entomological laboratory ; (9) a laboratory for testing

sugar-cane juice ; (10) an electrocultural plant (so far no results) ; (11) a

shed where methods of rat destruction are studied ; (12) a set of vats
.;^

for making sugar according to native methods (for using sugar-canes
'

grown at the Station bvit not reserved for selection).

III. The Improvement of Sugar-Canes in Java (and in Cochin- I

China. — A. Java.
— At present there are over 200 varieties at the Pa-

soeroeau Experiment Station.

[983]
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Many h3^brids have been tested, especially those obtained in the first

instance from the very strong, wild sugar-canes known in the West In-

dies under the name of
"
Glabah

"
{Saccharum- spontanemn 1^.). Of the

countless individuals tested, many have been rejected, and there are only
a few which can be said to be really of great value. The series of ex-

periments which are always going on, is moreover endless.

Amongst the best and most highly prized varieties, the author
mentions the following (according to J. van HarreveIvD) : E. K. 28 '.

247 B ;
D. J. 52 ;

100 POJ ; E. K. 2 ;
F 90 ; S W 3 ; Cheribon noir

; Ejep 24.
These varieties covered 91 % of the total area under sugar-cane in Java
in 1919-1920.

The first hybrid of any value was 100 POJ, which is the result of a

cross made in 1893 between the dark-red Borneo sugar-cane and the

Ivuzier variety ; 247 B is a cross Cheribon X Canne morte. Four other

hybrids should be mentioned : DI 52 and vS W 3. (= Batjan x Cheri-

bon), 36 POJ and 139 POJ ("crosses between
"
Cunnee

"
from British

India and improved varieties).

A graph constructed by M. Ph. van Harreveld shows that the su-

gar production has been more than quintupled in the 77 years from 1840
to 1917, as it has increased from 23 piculs to 130 pictds per lomc (i).

As the varieties are increasing, it is necessary to find characters

which allow them to be distinguished from one another as exactly as pos-
sible. At present, the following order has been adopted in the descrip-
tion of the varieties :

—

i) Stalk :
— Colour, shape, wax-coating, hairs.

2) Internodes :
—

Size, shape, appearance.

3) Nodes :
— Shape,

"
verules ", hairs, number of rows of buds.

4) lycaves and sheath :— Shape, appearance, colour, hairs, etc.

5) Tuft :
— Shape and character.

6) Juice :— Composition.

7) vStem :— Number and appearance of shoots.

As soon as new varieties have been obtained, their value must be
ascertained by truly comparative methods. The first experiments are

undertaken in order to eliminate the unfit, each variety being tested in a

separate plot ; then follow the orientation tests. These preliminary
trials being completed, the value of the best varieties is tested

"
by division

experiments ". In these, the compartments reserved for the variety A
under study alternate with those planted with the variety B, with which
it is to be compared : the so-called

"
touchstone ". In this way a kind

of chess-board with alternate squares, usually 24 in number, is obtained :
—

a
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As many as 3 varieties, A, B, and C can be compared, but this is

the maximum ;
then there are 36 divisions for the new varieties and 12 for

"
the touchstone variety ".

A
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the probable error is not regarded as of importance ; before arriving at

a definite conclusion, it is, however, necessary to refer to the Experiment
Garden memorandum-book in which all the data of the experiments
will have been carefully entered.

The method described is not only employed in the selection of va-

rieties, but also for resting fertilisers, the effects of irrigation, cultural

systems, etc. The author gives instances of its use in the case of ferti-

lisers, and also deals with the methods of soil analysis in Java, giving
an instance of its application to Cochin-Chinese soils which he sent to the

Pasoeroean Station for analysis.

B. Cochin-China (i).
— The author sent to Java samples of the

varieties of sugar-cane most cultivated in Cochin-China. The informa-

tion given to him by M. Ph. van HarrevELD was as follows :— "
Chi-

nese
"
Cane No. i :

— Slender Japanese Variety which, on account of its

vigour, resists cold clin^ates better than thick varieties ; resembles the

Hong-Kong
"
Tek-cha

"
cane, which the Pasoeroean Station has already

in its collection.
"
Yellow cane No. 2

" :— this is the lyahaina variety, largely grown
in Hawaii and used in Java in the Panorogo districts under the name
of "Mata-ete" (2)." Red Cane No. 3

"
;
— this is probably the variety known in Tengger

as
"
Teboe Baloeng ". It was gathered in November at Poespo, near

Tosari.

"White Cane No. 4":— Probably the White Djapara.
" Red Cane No' 4

"
:
—

Closely allied to a variety received at the

Station in 1904, and sent from the Ketegan sugar-factory under the wrong
name of Ardjoeno ;

this cane had the typical double nodes.

Of this collection, Nos. 2, 3, and 4 were sent to the mountains to re-

move them from any danger of contracting the
"
sereh

"
disease.

The author concludes that Cochin-China possesses valuable species
of sugar-cane which, however, have to be found, selected, improved, and
studied from the cultural point of view, in order to obtain the highest pos-
sible sugar yield, from them.

984 - Sugar Maize. — See No. \o2%oi this Review.

9S5 - The Cultivation of Different Varieties of Coffee Plant in Tonkin. — borel m.,

in Les Cahiers Coloniaux, Inslitut Colonial de Marseille,
"
L'expansion colonialc ", New

Series, No. 23, pp. 27-28. Marseilles, August, 1920.

Contrary to what i5 maintained by some authors, th^ author states
'

that coffee-growing is a paying industry in Indo-China, except at an un-

I

usual time like the present, when the value of the -piastre is extremely high.

fHe, however, considers that Coffea rohusia is not suited to Tonkin. In

(i) For Sugar-growing in Cochin-China, see M. Quesnels' report to the Colonial Agri-

cultural Congress in Palis, 191 8, of which an abstract is given in 7?., Nov., 191 8, No. 11 90. (Ed.)

(2) A Javan.'Se name denoting that the diseased sugar-cane resembles a plant ol citro-

nella or ol sweet vernal grass {Antlioxanllium odoyatimi) {Aiilhurs^ note)
— See R. Oct. iyi7.

•No. y.-,3. [Ed.)

[983-985]
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fact, from its not being able to stand occasional cold winters, it is useless

to grow it there, although it ma^^ do well in Cochin-China and South An-
nam. The author has been trying for 12 years to cultivate it in Tonkin
but has finally resolved to up-root the 6000 plants he had at Da-Han,

although they are in excellent condition, and only to keep a few individuals

to serve as a control, like those in his plantation at Bavi.

Coffea liheria, like Cofjea rohusta, is not a variety for Tonkin. While

the average yield of C. arabica at Da-Han, and Bavi, was 500 gm., per

plant, that of C. robusta never exceeded 150 gm. At the last picking,
2 kg., were obtained from C. excelsa {Chari) ; 900 gm., from C. arabica,

and 150 gm., from C. robusta. All the varieties had, however, received the

same care.

It nmst not be supposed from these figures that Excelsa is an ideal

variety ; its berries are most susceptible to the cold January fogs, for as
.]

they are not ripe before July, they are not fully developed so early in the

winter. The 1919 crop was good, thanks to the mild winter, but other ^
years, the yield was only 600 gm., to i kg., in the Da-Han plantation, where

the plants received the same attention as the Arabica variety. It should'

be mentioned that there are only 500 Excelsa plants per hectare, as

against 1000 Arabicas.

986 - Cinchona Bark from East Africa and the Cameroons.— Bulletin 01 the imperial,

IiKtitut'c, Vol. X\'11I, Xo. I, pp. Z2-z=). L,ondoii, Jan. -A.'areh. 1920.

In addition to Java, India and Ceylon whence cinchona bark is now

chiefly obtained. Cinchona trees have been introduced into other parts

of the tropics. Samples of bark from the former German Colony in East"

Africa and from the Cameroons have been received and examined at the

Imperial Institute, and these are described in the present article.

Cinchona chips from East Africa. — The manufacturers to whom!

the first samples of East African bark were submitted for evaluation inll^

1918 expressed a desire to purchase a shipment of the bark, and in i9i9Ma
a consignment was forwarded to the Imperial Institute by the Acting
Administrator of the former German East Africa. The consignment con-j

sisted of 52 bags of cinchona chips which were apparenth^ derived fro

Cinchona succirubra and i bag of quills (net weight 60 lb.), which mor
resembled the C. Ledgeriana tj^pe of bark.

A chemical examination of these samples gave the following results

chips Quills

Moisture '

Total alkaloids

Ouinine (i)

(i) Equivalent to crystalline quinine sulphate.

%
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present consignment, whilst the yield was comparatively the same for

both years from the quills resembling the C. Ledgeriana bark.

The results of the investigation confirm the view that cinchona bark

of good quality can be grown in East Africa, although the samples of C.

succirubra have shown variation in the amounts of total alkaloid and qui-
nine present. It would therefore appear desirable to take steps to extend

the plantations of cinchona trees, particularly of the C. Ledgeriana type,
with a view to the production of the bark for British manufactures.

Cameroons. — Cinchona has been produced .from experimental

plantations established by the Germans at Buea in the Cameroons, and 4

samples of bark from these plantations were received from the Government
of Nigeria for examination at the Imperial Institute in igi8.

The bark had been stripped from the trees and dried in the sun.

Sample No. i was collected from trees growing at an elevation of about

3000 ft.; samples Nos. 2 and 3 were from a plantation about 200 ft. higher

up the Cameroon mountain, and No. 4 was from a plantation at a still

higher altitude. The 4 samples were similar in appearance, and consisted

of quilled pieces of natural bark
;
the outer surface was in many cases

covered with lichen
; the inner surface was dark reddish brown and the

fracture was light brown.
The barks were analj^sed at the Imperial Institute with the following

results :
—

Total alkaloids

Moisture . •

0. 2
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VARIOUS CROPS 987
- Broom as a Paper-Making Material. •—

Bi.m,'F, , in Jorunald'agriculture pratique,

Year, 8 \, Vol. 33, New Series, Xo. 8, pp. 1 50-1 51, antl No. 9, pp. 173-174. Paris, Feb., 1920.

M. Ardouln-Dumazet has recently drawn attention to the possibiHty
of utiHsing broom [Saroihamnns scoparhis) as a paper-making material (i).

N. Roger took up this question in 1903, and- the investigations made also

by the author in 1912, 1913 and 1914, and the communication which he
received from Prince Borghese with respect to the trials conducted in

Italy, have led him to the conclusion that the attention of farmers and
manufacturers should be directed towards this use of broom.

The author first deals with methods of cultivation, a matter which

should be considered, as the production from wild plants would be insuf-

ficient.

As regards sowing, the seed should be collected before it is ripe and

left to dry in a well ventilated place. In the spring the seed should be

sown very thinly in a field of oats, and in small holes i m. apart, putting
2 or 4 seeds in each hole. L,ater the seedUngs are thinned out to i plant

per hole. In the spring of the third year, the plants are cut back to a

height of 30 cm., to encourage sucker growth ; the numerous branches

which thus develop are cut each year and utilised for industrial purposes.
It is possible to obtain 10 000 plants per hectare in this way and to

cut as many as 3 times from the second year onwards with a constant yield

for 20 years. According to the data recorded in Italy, the average yield

per annum is from 200 to 230 quintals per hectare. It is estimated that

12 000 quintals of green broom yield 6000 quintals after drying, and that

this quantity will provide 4200 quintals of paper pulp.
After drying and dressing, the dried broom is passed into a cold, al-

kaline bath containing either a mixture of sodium carbonate and milk

of lime, potash, or some other alkaline substance in suitable proportions
to give the same results as the caustic soda. After 3 or 4 days, the disag-

gregated branches are taken out of the bath, carefully washed and put
into another bath containing i to 2 % chloride of lime. The stems re-

main in this bath for 2 or 3 days until they become very soft
; they are then

j

taken out and plunged into a cleansing bath containing a small quantity]
of sulphuric acid or sodium hyposulphite.

After this treatment, the broom is crushed in order to obtain the re-

quired fineness of pulp.
The liquid from the baths containing either alkaline soda, potash^

or other alkalis, retain the chlorophyll, and dissolve the gums and resins,!

a part of which is saponified and a part set free. By adding fats or
oil]

to this liquid, a good-quality soap may be obtained. In short, the manu-

facture of paper according to this method includes the following opera-

tions :
—

Cutting ; beating ; soaking for 6 to 7 days ; further grinding '. \

expression in a hydraulic press (to eliminate water, chlorophyll and other

by-products) ; separation and washine n the so-called
"
hoUandaise No. 2

"

machine
;
and finally grinding.

(i) Journal d'Ai;r!Cu!turn pratique, No. 45, Dec. 11 1919.

[987]
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To treat 16 to 20 quintals of dried broom in one day, and obtain a

yield calculated at 12 to 14 quintals of paper pulp, the following plant is

necessary :— 2 cutters, 3 cylinder crushers, 2 hj^draulic presses, 4
"
hollan-

daise
"

machines, and 2 grinding machines.

Apart from the residue formed in the alkaline liquid, the infusion

leaves a definite residue composed of chlorophyll and gum which will yield

38 kg. of good-quality soap per quintal of pulp.

Considering that with maceration and steeping, a yield of as much
as 75 % is obtained from fibrous vegetable materials (straw, bamboo, etc.),

it is evident that the utilisation of broom as a source of pulp supply
constitutes a valuable supplement to forest trees whose exploitation
will only be possible after a considerable time (i).

988 - The Origin of the Cider Apples Cultivated in Normandy and Brittany.
— Che- fruit

VALiER, A. in the Comptes rendiis de VAcadcmle dcs Sciences, Vol. CI,XXI, No. 11, pp. 521- GROWING

523. Paris, Sept. 13, 1920.

There used to exist, according to certain authors, several thousand
varieties of cider apples in France, but their origin is little known. Up to

the end of the last century the existence of only one species was known
, viz ,

Malus communis Lamk., which combined the qualities of the wild and
the cultivated apple, but not including those from the Eastern Asiatic and
North American Mains, which are very different species. Under the present
state of scientific knowledge it appears necessary to split Malus communis ,

into four elementary types which can be crossed and produce numerous
fertile races from which the different ctiltivated species originate. These

J are M. acerba Merat. the M. dasyphylla Borkh. and M. praecox Borkh.
i (the last two being often combined under the name M. pumila Mill.), and
M. prunifolia.

The species M. acerba was created in 1815 by Merat for the apple
trees which grow wild in nearly all the European forests. It had already
been classified asM. sylvestris Miller (1759) and M. spinosa Roussel (1806).
The latter, being the oldest name, should be retained.

It is generally supposed that French cider apples have been derived
from M. acerba and the eating apples from M. dasyphylla. However, the

author, after examining numerous specimens of cider apples in the west
of France concluded that they have all sprung from M. dasyphylla.

M. acerba has grown wild in the forest of Europe since very ancient

times. Apparently it was the only species used for making cider up to the
IX century ; it was not cultivated but the apples were gathered in the woods.
The good Normandy cider apples sprung from grafts brought from the
north of Spain (Biscay and Asturia), and persisted a long time. It was
between the XlVth and XVIIth centuries that the cultivation of the cider

apple extended to a large part of Normandy and Britany. The species
introduced from Spain was M. dasyphylla, which originated in Armenia
and Turkestan, where G. Capus found it in 1881, growing wild in the fo-

(i) Another species of broom {Spartium junceum) has been used as a paper-making ma-
tetial. vSee R., Feb., 1920, No. 204. [Ed,].
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rests ;
its cultivation has spread around the Mediterranean basin from

the earhest times.

M. praecox is the
" Pommier Paradis

"
or

" Pommier Saint Jean,"
wliich is used by horticulturists as a stock to obtain the dwarf garden va-

rieties. It originally came from Southern Russia and from Asia Minor,
and appears to have been introduced into Europe at the time of the Cru-

sades.

M. prunifolia is a native of Central Asia and its cultivation has spread,|
on the one hand towards Russia and Siberia, and on the other towards|
China and Japan (i).

The four species cited and their various descendants, about which

little is known as j^et, transformed by cultivation and inter hybridisation,

have furnished many varieties of cultivated apples.

Occasionally the nurseries show recessives presenting almost pure

parental characters. M. baccata Borkh. and other microcarpous Asiatic

species, when crossed with the modern cultivated varieties have yielded

new ones able to withstand cold and which are increasingly cultivated

in Canada. But these have not yet been tried in the mountains or the

North-West of France, although they offer good prospects for these regions.

989 - Wild Apples at Tran-Nihn, Laos (2).
— Mieville, R.,in the Bulletin arricolc dc

rinstitut Scientifique de Sai.'on, Vol. II, No. r, PP- 204-211. Saigon, July, 1920.

There are many species of wild apple at Tran-Ninh and complete

specimens have been sent to M. A. Chkvalier (Director of the Institut

Scientifique de Saigon) with a view to their botanical determination.

The author gives the main characteristics of four species :
—

Species I {Sample iV^. 7).
— First branches commence 2 m., above

the ground when grown in the open air, and in the forest 8 m., above

the ground. Wood hard and 3'ellow amber in colour, grain fine and close. ^
In 1920, flowering commenced on March i, and lasted 8 daj^s. The

fruit was ripe at the beginning of October, and picking lasted one month.

The apples are round, bell-shaped near the stalk, yellow, and possess
a pleasant odour ; the fish is too bitter for use at the table, but when su-

gared and roasted it is quite good. These apples make excellent cider.
^

The trees are very productive, mature specimens giving 500 kg., of fruit

at the rate of 15 apples per kg. (66 gm., per apple).
Species II [Sample Nos. 10 and ii)-

— Trees as much as 12 m.,

high, in 1919, commence flowering on March 20 ; ripening begins at the

(i) See R., July-Aug., 1920, Nos. 760 and 761. (Ed.)

(2) The question of the cu.tivation of European fruit trees in Indo-China is being

followed up by MM. Chevalier and Kieville. Already these auUiors have published!

several articles on this subject:— Fruit cultivation in Indo China, i?., July Sept., 1919,1

No. 90S. The cider apple of the high plateaux of IndoChina. Ibid., No. 909. Research!

on the Amygdalaceae and hardy apples of Indo-China and south China, R. July-Aug. 1920,1

No. 760. "See also the note by H. Rj:tif on Fruit tr,;es of, Tonkin, R., Jan., 1920,

No. 58. {Ed.)

[988-989]

I'



FRUIT GROWING "43

end of October and lasts one month. Fruit round, larger than the pre-

ceeding ones, and giving 12 apples per kg. (83 gm. per apple).

Species III {Sample No. 13)
— Fruit like a quince in form. Flowered

in 1920 between IMarch 20 and 27. but no fruit was set on the old trees.

Species IV {Sample No. 14).
— Fruit elongated, yellow, and perfumed.

Ripening from the end of October to the end of November.
As regards fertilisation, the late varieties of fruit whose flowers are

subject to rainstorms, give very irregular yields.

The wild apple exists at Cliapa, in the province of I^ao-Kay, and

thus grows at an altitude of 1400 metres ; at Tran-Ninh it grows at 1200-

1300 metres. It grows very scattered ;
its natural habitat seems to be

in the forests but it is also found around the Pagodas, probably planted
there by the Bonzes. At the Agricultural Station of Xieng-Khouang,
an orchard was started from seedlings. The best time for this is February,
when there is no fear of frost. The seeds, covered with fine earth to a

depth of I to 2 cm., take roughly one month to spring up in the open,

provided they are watered lightly and regularly. When the seedlings

reached 30 cm., in height, they are transplanted to the nurseries 50-70 cm.,

apart. As they fear the sun they must be shaded while young or sprayed
with lime-wash

;
the suckers should be cut off.

Final planting can take place in the second year, in December or

January after a preliminary lime-wash to protect the thin bark from the

sun. They are pruned at a height of 2 m., in order to help the fruit-

ing branches to develop. The trees begin to yield fruit about their loth

or 12th year.
The author has not succeeded in grafting the wild apple with French

varieties.

He has made excellent ciders, both dry and foaming, from the wild

apples of 'Iran-Ninh, and describes the method of preparation. The

apples can also be dried according to the author's method (i), a hundred

kg., of fresh fruit giving 20 kg., of dry slices. Dried apples may also be used

for cider-making, but the result is not as successful as when fresh fruit

is used.

The author suggests that the planting of wild apple trees along the

roads of the higher regions of Indo-China should be given a trial by the

j

Administration, in a way similar to that employed in Normandy and in

(several departments of France.

990 - Parthenocarpy in the Apple-Tree.
— manaresi, a. and romagnoli, g., in // Coi-

livatorc, Year 66, No. 22, pp. 521-525, figs. 3, Casale Honferrato, August 10, iy2o.

It is well known that the fruit of the apple-tree, like that of the pear
and some other trees, can develop without fertilisation having taken place.

vSuch fruit not only differs from the normal product in being seedless, but

in its shape, which is frequently characteristic, thus enabling it to be dis-

tinguished during the early stages of growth.

(i) See R., Jan., 1920, No. 121. [Ed.)
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Parthenocarpy is of direct practical interest, for seedless varieties

are the best to cultivate, being less subject to those external factors that

may hinder or prevent regular fertilisation.

Seedless fruit cannot, however, be obtained from
'

all varieties of

fruit-trees. R. EwERT (Bliitenbiologie und Tragbarkeit unserer Obsta-

baume, in Landwirtschaftliche Jahrbucher, Vol. XXXV, Parts 1-2, pp. 259-

257, 1906 ; Die Parthenokarpie oder Jungfernfruchtigkeit der Obstbaume,

Berlin, 1907 ; Neuere Untersuchungen liber Parthenokarpie bei Obstbau-

men und einigen anderen fruchttragenden Gewachsen, in Landwirtschaftliche

Jahrhiicher, Vol. XXXVIII, Parts 5-6, pp. 767-839, 1919) recognised the

parthenocarpy of the Cellini and Charlamowski varieties (Borowitski x Du-

chesse d'Oldenbourg) ;
Mr. TvESijE (Gordon Corrie, in The Journal of He-

redity, Vol. VII, pp. 365-369, Washington, 1916) adds the Lord Derby
variety, and Sig. Manaresi (Contributo alio studio della partenocarpia
nel pero e nel melo, in Bollettino dell' Associazione orticola professionale

italiana, No. 6, San Remo, June, 19 15) adds yellow Belfiore. Amongst
varieties with incomplete parthenocarpy, M. EwERT classes Golden Winter

Pearmain and Summer Calville de Fraas, but Sig. Manaresi has shown

that, in all probability, the former should be omitted from the list. Ac-

cording to Mr. Ewart, no parthenocarpy exists in the following varieties: —
Cox's Orange, White Astrakan, Bismarck, White Winter Calville, Hawthorn-

den, L,angton Incomparable, Emperor Alexander, Lord Suffield, Cox

Pomone, Downton Poppina, London Poppina, Baumann Reinette, R
Burchardt, R. de Landsberg, Skihankowoi ;

and according to vSig. Mana-
REESi's investigations, Antonowka and Reinette of Champagne.

The authors have continued the search for parthenocarpic varieties

of apple-trees, and carried out experiments in 1915 and 1916, partly in

the Garden of the Royal Agricultural College at Bologna, and partly in

an orchard belonging to the Bologna Horticultural Establishment of

BoNFiGiviOEi and Son. These experiments were made in the manner advis-

ed by M. EwERT : the fertihsation of the ovules was prevented by cover-

ing the stigmata of the flowers some days before they opened, with a so-

lution of sodium silicate or some other substance which by its mechanical

and chemical action completely hinders the germination of the pollen.

It is sufficient to carry out this operation on a small number of the flowers, «
choosing the finest and earliest, and removing the others, as well as

all later formed blossoms. Near the tree thus treated, there will be

one or more specimens with intact flowers, wliich can thus serve as

controls.

The results of these experiments were as follows :
— The varieties

Francescona and Graham's Royal Jubilee are parthenocarpic ;
Starr and

Stump are partially parthenocarpic ; there is no parthenocarpy in Calville,

Fanquet, Honey, Noire de David, Red Pearmain, Prefet Goully, Quetier,

Rambour de Winnitza, Reinette, and Zolotoi Kourski.

In order for these results to be of general application, they will have -I

to be confirmed by experiments carried out in other years and different

places, as they are not everywhere the same.
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991 - Observation on the Apricot and Some Other Trees of Eastern Morocco. — du-

CEi>LiER, ly. (Prof, at the Kaisou-Carrce School of Agriculture, Algiers), iu Revue Horticole

d'AlrJrie, Year XXIV^, Nos. 3-4-5, pp. 45-51, figs. 38 Algiers, Karch-April-May, 1920

In some parts of East Morocco, apricot trees attain an unusual size,

some of them measuring over 3 m., in girth ; the author himself saw one

with a diameter of i metre.

The author suggests the formation of orchards and the planting of

row of. different trees on either side of the roads in damp or irrigated di-

stricts. Amongst the local species most adapted to this purpose are the
"
betaum," nettle tree, carob, white poplar, olive, tamarisk, and date palm.

The orchards would not only produce a large quantity of apricots
i that could be used fresh, but would support a canning industry. Apricot

paste, fruit preserves (such as are made at Orleansville and Relizane),

and dried apricots could all be made, thanks to the dryness and heat that

prevail in Eastern Morocco at the end of May and in June, which is the

time when the fruit ripens.

The author also gives the results of his observations on apricots in

1916-17, with the ob'ect of drawing the attention of fruit-growers to the

present condition of the different varieties.

As grafting is never practised by the natives, the number of varieties

is considerable, and some of the fruit is remarkably beautiful and fine.

In the markets (esepcially at Taourirt, for instance), there are fruits of

every shape (spherical, oval, flattened) and of variable size, from the
" mech mech "

which are not much larger than billiard-balls, to apricots
that would be in no wise inferior to the best improved French varieties,

if more attention were given to the trees. The bright colouring of certain

fruits is most striking ; the colour and flavour of the pulp is also very
variable.

The existence of these differently shaped fruits greatly increases the

interest of the study of the apricot in Eastern Morocco, where the systema-
tic choice of native varieties, without in any ways,interfering with the expe-
riments in, improving existing varieties which are habitually carried out

i
in new countries, would no doubt lead to the production of more uniform

fruits, and at the same time, improve their quality, as the soils of certain

valleys, amongst others of Oued Za, are very suited to the cultivation

of the apricot-tree, and also to that of the fig.

The fig is still more commonly grown than the apricot. In the Oued
Za valley, magnificent and very distinct varieties are to be seen. The .

fruit is delicious and is of all possible colours and shapes :— Ribbed,

green or violet, plum, yellowish-green, glaucous ; elongated, pear-shaped,

spherical, conical, flattened, etc. The fig-tree is worth careful study, in

order to make known its best varieties. Its fruit begins to ripen at a time

when the apricot crop is partly over, therefore the two kinds of trees could

be worked in together, and would be a source of considerable revenue

to the districts.

Other fruit-trees, such as olives, vines, pears, etc., are also worthy
of interest.

[991]
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The author gives a botanical description of the varieties of apricots
based chiefly on the characters of the stone. He mentions the observa-

tions of numerous writers which form an extensive bibHography.
The cultivation of fruit-trees, especially of the apricot, ought to be

greatly extended in Eastern Morocco. Apricot-growing is necessarily
limited by the water-supply, although the tree is not dependent on irriga-

tion, in fact being often cultivated without it in the mountains of Al-

geria ; in the plains, one or two waterings suffice. The climatic condition

must, however, be taken into consideration, for early flowering makes the

apricot very susceptible to frost.

The cultivation of the apricot is very remunerative, and it is not more
difficult to grow than other fruit-trees, such as the orange, or the Japanese
medlar. Further, there will always be a ready sale for the delicious pre-

serves, etc. made from the fruit.

992 - Pithecolobium Saman, Forage Tree for Tropical Countries.— See No 970

ol this Rcvic'oJ. (Ed.)

VINE gQ3 - First List of Vines with Female Flowers. — Sannino, f. a., in Rivista di Ampc. '•\

GROWING
lo'^rLijia, Year I, No. 13, pp. iSy-iiji. Alba-Iyivorno, July i, 1920.

Most of the vines cultivated for their grapes are hermaphrodite, and
those with female flowers are in the minority.

The two kinds of flowers are distinguished by their stamens, which
are long and almost straight in hermaphrodite flowers, and short and
folded over the ovary in female flowers. Further, the anthers of the for-

mer contain much fertile pollen ;
those of the latter contain little pollen

and that is .sterile.

Amongst vines growing from seed, like wild vines, plants with male
flowers are also found. They are without a central ovary but their stamens

resemble those of hermaphrodite flowers. It is known that such vines bear

clusters but no grapes, as fruit-dropping is the sure and inevitable rule.

Vines with hermaphrodite flowers are little if at all subject to non-

setting, for if their flowers are not fertilised by fertile pollen from other

vines (which is the most common form of cross-pollination), they are fer-

tilised by their own (direct fertilisation).

The non-setting of vines with hermaphrodite flowers is due to sterile

pollen, is spite of the conformation of the flowers, as the author observed

at Catania, in the case of sterile stocks of
"
Catarratto ".

Vines with female flowers are subject to non-setting in rainy years,

because they are not fertilised by the pollen of other varieties, and their

own pollen is sterile. Non-setting may also take place in fine weather,

should the female flowers open much later than other flowers with fertile

pollen. Such is the case with a nameless variety that the author found

in flower in 1893, at Mercato S. Severino (Salerno), early in July, when
the grapes of the other vines were already of considerable size.

A list of vires with female flowers is not without practical utility,

for in the greater number of cases, such vines are subject to non-setting
to a greater or less extent, and thus their yield is variable. Therefore,
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the author considers it worth while to publish this first list, compiled
from the RovasEnda collection and from the other vines at the Alba

Vine-growing School. The list is not complete ;
the Vitis Labrusca direct

bearers are still wanting as well as many recent direct bearers obtained

by artificial crossing in the experiments of M. CoUderc and other French
and Italian investigators.

This list becomes of additional importance, when the structure of the

flowers is correlated 'with setting and non-setting, and with the extent

of the latter.

Cases of non-setting are not very common in hermaphrodite flowers,

but it occurs not only in
"
Catarratto

"
in Sicily, but also in

"
Cabaret,'

.especially when this variety is grown on its own roots.

In the study of vines, the characters of the flowers are some of the

most constant characters of the plant ; for this reason, a vine with female

flowers, when propagated by cuttings, layering, or grafting, will always
bear female flowers. This fact will be very useful in distinguishing a vine

with female flowers, which cannot be mistaken for others bearing herma-

phrodite blossoms.

The list in question is given below :
—

Agon Mastos

Aibatly Isium

Aleatico de Corcega
Alionza de Bolonia

Aluk

Augibi

Augibi de granos redondos

Bakator

Baslarda de Madera

Bellino

Bianca grossa

Bicane

Blanc d'Ambre

Bragere blanc

Campanella del Vesuvio

Catarratto

Catalanesca bianca

Catalanesca esferica

Cavarara

Crasola de Favara

Chasselas de Pondichery
Chasselas General Eamamiora
Ciaouss

Coarna Neagra
Cola Giovanni du Vesuve

Cross n. 10 Pirovano

Diamanttraube
' Dzolikoori

Due de Magenta
Durabale

1

Forcella

Forlonio di Basilicata

Granella

Gentile negra de Fermo
Greca rosea

Gros Guillaunie de Nantes

Gros negro oval

Gros Ribier

Huevo de gato

Kakour bigasse

Eambrusco de Sorbara extra

I/Ucone bianco

Madeleine angevine

Maddalena reale Pirovano

Malvasia de Asti

Malvasia de Candia

Malvasia negra

Malvasia negra de Nizza Monferrato

Malvasia negra precoz

Malvasia negra de Pinerolo

MalvasiaMe la Chartreuse

Malvasia de la Drome
Marechal Bosquet

Mallarquin

Mercoff

Montepulciano del Pianionte

Morillon panache
Moscatel de Naples
Moscatel negr'o

Muscadet du Tarn

[993]



1 148 \'INE GROWING

Negru Vertor

Neinorin blanc

Nera ovale Garnerone

Nuciddaricu de Milazzo

Occhio di Pernice

Olivella

Olivette negra

Olivette noire hative

Paloppu bianco

Pepin d'Hispahan rouge

Perrone

Precoz de Capiat

Petrisi negro de Milazzo

Piccolit de Treviso

Pis de Chevre blanc

Poulsard negio

Pumestra

Pumestra niura

Rattagliau

Rcgina de Cerdeua

Raisin Prune

Rossera

Rossetto

Sanginella

Sarfejer de Weszpriu

Spat Malvasier

Semis Beson

Sin nombre

Scrosera d'Alexandrie

Sultana

Taggia blanca

Terret bourret

Trebbiano de Rome
Treggia di I'inalborgo

Van der I,ahn

Vetrancone noir de Vcsitvc

Villa Pasini

Vulpea
Zeddo faux de Pin'erolo

The
"
uva molle

"
is a white table-grape that keeps a long time

and is grown at JMontaldo Roero (Alba district) and in two or three

adjoining communes. It is not mentioned either in RovasEnda's Saggio
di tm'ampclografia universale, nor in the French edition of the work,

although it figures in a short list compiled by Rovasenda on the occa-

sion of a Meeting of the provincial Ampelographical Committee held at

Alba in 1875, where it is entered under the name of
"
uva molle."

The so-called "uva molle
"

variety is interesting, because it has fe-

male flowers with sterile pollen that will not germinate in a 10 % sugar-

solution, as the author observed in the spring of 1920- The vine gives
a certain crop, if it flowers in fine weather, as the vine-growers of MontaldO'
Roero know. This year, it flowered early during beautiful weather, and
on June 4, the clusters had already formed, there being no sign of fruit-

dropping.

994 - Italian Riesling and Rhenish Riesling.
— Sannino, p. a., in the lUvista di Ampc-

loj/afia, Year I, No. 12, pp. 17.5-174. Alba-Iyivorno, June 15, 1920.

After 1893, many vineyards in Venetia, especially in the Province

of Treviso, were planted with low, specialised \'ines. Those growing on
the plain have now disappeared ; som.e were pulled up, and others thinned

out, or grown higher.
French and German vines were planted nearly everywhere, amongst

those most grown, being the Italian Riesling or Walschriesling of the Ger-

mans and Austrians. This is a rather weak vine, but produces a heavy

crop of sweet grapes ripening at the third early period of Pui,i,iAT, and
in Venetia, at the beginning of October. In rainy years, its ripening
is delayed, but its sugar content never falls below 18 %.

The Italian Riesling wine, is straw-coloured or light yellow, according
as to whether it is made from mu.st alone, or from must with the addi-

M
"f

i
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tion of the grape-skins ;
it has a good vinous smell, and a dry, slightly

bitter taste. It is rich in extract, and has the right amount of acidity.

Mixed with Verdiso wine, it increases the alcohol content of the latter

and perceptibly improves it. A fine wine, aging when bottled, is also

made from Italian Riesling grapes, but owing to its deficiency in the cha-

racteristic bouquet and necessary flavour, it does not rank high amongst
other white wines of good quality. These defects may perhaps be due
to the soil, which in the

"
Trevigiano," contains little or no calcium car-

bonate.

The Rhenish Riesling produces better wine on the same soil. As its

name denotes, it comes from the banks of the Rhine, and some of the finest

white wines are made from its grapes. In the Venetian vineyards of Ita-

lian Riesling vines, there are always some stocks of the Rhenish Riesling

variety. Tbtse are distinguished by their great vigour the colour of the

woody shoots, which are brownish-red, whereas they are yellow in the

Italian vines. The greatest differences occur in the buds, leaves, and ber-

ries. In the Rhen'sh Rieshng, the small leaves of the tip of the herbaceous

shoot are violet-red, and in the Italian Riesling they are greenish-yellow.
The leaves of the Rhenish variety are dark-green, thick, vesicular, entire

or trilobate, rounded, with a red centre to the veins and thick down on

the upper surface. The leaves of the Italian vine are pale-green, thin,

smooth, with five lobes, sharp teeth and have a thin down on the lower

surface.

Putting aside the differences in the bunches, there are two points
about the berries that prevent the vines being confused. The grape of

the Rlienish Riesling has a greenish skin turning golden-yellow where
most opposed to the sun, and it is covered all over with numerous dark
dots. The skin of the Italian Riesling is only yellow at one spot, the pistil,

exactly opposite to the point of the insertionof the peduncle. The pulp
of the Rhenish grape is fleshy, and it has a slight, very pleasant odour ;

the flesh of the Italian grape is soft and devoid of aroma.

These differences are clearly pointed out by Moi,on [Ampelografia,
Vol. 2, pp. 1036-1039), and are shown by the two fine, accurate plates in

R. and F. Goethe's Atlas (Pi. V and PI. XIX) the dots on the berry in the

one case and not in the other, prevent pickers, who know nothing of the

leaf-characters, from making any mistake between the two varieties at

the vintage-time.

The Rhenish Riesling has not been as popular in Italy as the Italian

Riesling, though it produces a better wine. In
"
Trevigiano ", and other

Northern provinces, it is little or not at all grown. It should, however,
be preferred to the Italian variety in districts, like the hills of Broni (Pa-

via), where the soil is calcareous.

The Rhenish vine is equally productive when grown with spurs, there-

fore an attempt should be made to prune it in the form of horizontal

cordons with spurs, which are much more satisfactory than the tree-like

forms, or long canes.
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Both varieties of vine are subject to grey mould in the grapes caused

by Botrytis cinerea ; they should therefore be grown in exposed, well-

ventilated, and dry places.

Root-rot, due to Dematophora, was very prevalent at Conegliano,
in a vineyard of Italian and Rhenish Riesling vines situated on the plain.

It, however, only attacked the former variety, the Rhenish vines remaining

perfectly healthy and growing vigorously. This strong growth of the

Rlienish Riesling, which ripens some days earlier than the Italian Riesling,

has been observed wherever the former is cultivated.

995 - The Tokay Vines Cultivated in Italy.
— Sannino, f. a., in Rivista di Ampeioj,fatia>

Year I, No. II, pp. 157-158. Alba-Iyivorno, June, i, 1920.

The importation of foreign vines into Italy has contributed greatly
to the confusion of the nomenclature.

A white vine, found by the author in many localities between the

Piave and the Tagliamento, is very widely grown in Venetia under tlie

name of Tokay.
One of the first Tokay \ines notified is at Portogruaro where,

on the estate of the Duke della Grazia, an excellent wine is made from

the grapes. It is white, and contains over 11 % alcohol, but it soon be-

comes ropy. The wine is obtained by fermenting the must alone, therefore

the author advises the addition of tannin, and subsequently of gelatine ;

by these means, satisfactory results are obtained, even in consecutive

years.

On visiting the estate in September, the author found that the vines

are planted in radiating lines, in vineyards situated on the banks of the

canals uniting the Portogruaro district with the Venetian lagoon. The
vines are the same variaties as those cultivated in the Conegliano district,

where they go by the name of
"
Tokay." The author was informed that

they had been brought.by Hungarian horse-dealers who, even after 1866,

visited the markets of Venetia.

Having been taken to Alba, in 191 1, this vine, under the name of

SauY'ignon, was cultivated in the Rovasenda collection, and was found

by the author to be identical with the Venetian variety known as
"
Tokay."

In order to prevent mistakes, it should, however, be called by the name
it received at Alba.

In Venetia, the Sauvignon variety is both strong and hardy, producing
a large crop of excellent grapes. If it be remembered that, at Portogruaro
on the edge of the marshes, this vine when grown high and well pruned
like vines on radiating cordons, yields an excellent wine, it will readily

be understood how profitable it would be to extend its cultivation, not

only to the plain where the Verdiso grapes grow badly and are very

subject to mildew, but also to the hill-sides. It is always best to grow it

in radiating lines.

Another Tokay grown in Venetia and other provinces of Italy is

Furmint, which really comes from Hungary, where it produces the Tokay
wines. There is a good coloured plate of Furmint (No. 13 in H. and R.
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GoETHEs' Atlas) which gives the most striking characters of its hairy leaf

with its invohite edges, folded over on the upper surface, thus revealing
the soft velvet of the lower side -without the necessity of turning over the

lamina. Furmint ought to be grown in Venetia, if only for the prepara-
tion of

"
vini santi," which are very similar to Tohay.

The great defect of Furmint is that its has close-set bunches of small

acid berries. It would therefore be well to choose cuttings from the shoots

with the best bunches and, if possible, those free from this drawback. It

is necessary to use plenty of superphosphates in the fertilisers.

In Venetia, the grey Pinot variety is also cultivated under the name
of Tokay, and this name is used in Switzerland, Savoy, and Piedmont ;

it is also found in the Luxembourg Catalogue, and in the Catalogue of Mar-

quis Incisa. It is better, however, to keep the old name of grey Pinot

for this vine.

In Venetia, it produces heavy crops of grapes with a large sugar con-

tent. When grown in radiating lines on the plain near ,Sacile, it bears

a large quantity of grapes with over 20 % of sugar.

LIVESTOCK AND BREEDING

gg6 - The Loco Weed Disease. — marsh, C. D. (Physiologist, Pathological Division hygiene

Bureau of Animal Industry), in U. S. Department of Agriculture, Farmer's Bulletin

No. 1054, PP- I-I9) fige. II. Washington, D. C. July, 1919. ;

The loco-weeds are leguminous plants growing in the arid and semi-

arid regions of the west of the United States. They cause heavy losses

amongst horses, cattle and sheep. The characteristic symptoms of loco

poisoning are
; stupefication, irregularities in gait and mastication, paral-

ysis, emaciation and eventually abstinence from all food, and then death.

These symptoms are more marked with horses and cattle than with sheep.
I.oco is generally supposed to predispose to abortion.

Three distinct species of locoweeds are known :
— " white loco

"

{Oxytropis Lamberti), "purple loco" {Astragalus mollissimus), and "blue
loco

"
[A. diphysus). The second affects horses

;
the third affects chiefly

horses, but also cattle and sheep ;
the first causes heav}^ losses of all 3 classes

of animals.

While it is reasonably certain that other plants give rise to loco weed
i disease, the 3 already mentioned are responsible for most of the losses.

lyocoed animals may be cured by careful feeding (as for example with

alfalfa and grain), but the cure is hastened by the use of Fowi.Er's solution

(daily doses of 4 to 6 drams or 20 c. c. for not less than one month) ;

and strychnin given in hypodermic doses to cattle (9 to 12 mg. daily for

one month or more).

lyocoweeds may be destroyed by digging, to accomphsh which it is

necessary to cut the root 2 or 3 inches belo^^ ground level. It is advisable

to keep the stock away from badly infested areas until the grass is

started.
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997 - "Coffee Bean" {Daubenionia longifolia) 2Xit Astragalus ieirapie-
rus, Sheep Poisoning Leguminosae.

— The Producer, Voi. ii, No. i, pp. 31-32,

figs. 2. Denver, June, 1920.

The discovery of a new sheep poisoning plant from the southern

States of North America identified as Dauhentonia longifoUa
"

coffee bean
"

has been notified.

The second species noticed, namely, Astragalus tetraptcrus, related to

the locoes, has so far been observed only in the foothills of southern Utah

and western Nevada, where it occurs in scattered patches, and never in

large quantities. The animal staggers as it walks, and the plant is injurious
to cattle, sheep and probably also to horses.

The symptoms caused by eating this poisonous weed are not espe-

cially characteristic.

When other forage is lacking, the best preventive is to remove the

animals to pasture where they can get abundant feed.

998 - " Horse Sickness
"

in the Belgian Congo. — van Saceghen, r. (Directeur du

lyaboratoire de medicine veterinaire de Zambi, I^ower Congo), in Bulletin agricole du

Conio beige, Vol. X,' Nos. 1-4, pp. 162-172. Brussels, March-December, 191 9.
"
Horse sickness

"
has been known for over a century in South Africa,

especially in Cape Colony, as well as in German West Africa, and in Rho-

desia, where it has destroyed as many as 90 % of the equine population.
In 1917, this disease made its appearance in the Horsebreeding Section of

the Agricultural College at Zambi (lyower Congo).
The horse is the animal most attacked, mules and hinnies being less

susceptible, whilst the donkey enjoys a still greater degree of immunity.
The malady produces fever in goats and sheep ;

it does npt, however,
affect man. The pathenogenetic agent is ultramicroscopic, and is found

not only in the blood, but also in the exudates and bronchial secretions.

Blood from the heart of a foetus borne by a mother suffering from
"
horse

sickness
"
can induce the disease.

The virus is one of the polyvalent type. According to ThEiIvER

and Koch, the disease is inoculated by Anopheles and Stegomia ; Reinecke
believes that it is spread by means of ticks. Wii,i.iAM found epizootic"
horse-sickness

"
in a district where the only hematophagous insect was

Lyperiosa niinnta ; Schuberg and Kuhn have produced the disease in

horses by means of Stomoxis,

Some days before death, the temperature of the infected animal rises

to from 40 to 40.9" C. The animal is depressed ; the mucous membranes
are much congested, there is great difficulty in breathing, and in some cases

a frothy mucus like beaten-up white of egg issues from the nostrils. The
oedemata of the head and lips are very irregular. The animal does not

lose its appetite, but death is occasioned by suffocation.

Post-mortem examination reveals that the blood is black and asphyxia,
and infiltrations of an amber-coloured, gelatinous liquid are found in the

interstices of the muscles ;'very often a large quatitity, sometimes several

litres, of amber liquid is found in the pleural cavity. The pericardium,
which is greatly distended, is surrounded at the base with a gelatinous
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amber substance, which is also found in the coronal veins, and on the

valves of the heart. The most constant lesion is that affecting the mucous
membrane of the right cul-de-sac of the stomach and the pylorus ;

this

membrane is very hemorrhagic, and covered with large discoloured patches
or ecchymoses. The mucous membranes of the colon and caecum are

likewise very hemorrhagic.
The author is of opinion that the malady was spread in the Belgian

Congo by sheep infected with " heart-water „ and introduced from Angola
in 1917. This is rendered probable by the fact that previous to the impor-
tation of these animals,

"
horse-sickness

"
was unknown. Further, if

20 cc. of pericardial fluid taken from a sheep showing symptoms of
"
heart-

water
"

are injected into a horse, the latter dies with all the symptoms
and lesions that characterise "horse-sickness." Edington and Morton
CouTTs beheve the diseases to be identical, but Theii^EE and vStockmann

do not think that the same virus is the etiological cause. The author,

however, is convinced, and his experiments confirm his belief, that
"
horse-

sickness
"
and

"
heart-water

"
are two varieties of the same virus, of which

there are distinct races and varieties. Equidae entirely hyperimmunised
to one form, can fall victims to another. The horse would be as susceptible
to

"
heart-water

"
as to

"
horse-sickness ", but in its passage through

Equidae, the heart-water virtis would lose much of its virulence for rumi-

nants.

According to Coutburg, the tick transmitting the disease is Amhlyom-
nia hebraeum, which does not exist in Zambi.

The author believes that the disease is spread not only by Anopheles,

Stegomia Lyperosia, and Stomdxis, but also by other blood-sucking para-

vsites, and amongst them, a Nemocera of the genus Culicoides, which is

only seen in the early morning, and Tabanus.

The horse is the animal most susceptible to the malady. Senegal
horses are more resistant than others.

Mules bred from a Belgian mare are less resistant than those with

a Senegal mare for a mother.

Swine, rabbits, and guinea-pigs do not contract the disease.

There is only one treatment, and that is a preventive consisting
of strong doses of concentrated camphorated oils

; 10 to 20 gm. of camphor
administered in the form of a subcutaneous injection have given good
results, especially in chronic cases.

It appears that an animal can be rendered immune by progressive

injections of serum taken from a horse that has succumbed to
"
horse-

sickness." The serum must be mixed with half its own volume of glycerin,

!
and submitted for 12 hours to the action of a quarter of its volume of ether.

009 - Anti Infection Power and Bacteriotropic Action of Anti Streptococcic Serums

Prepared from Living or Dead Bacteria. — Cakpano, m. (r;irector of the Military

Bacteriological I<aburaU)ry of Rome), in AiiiKili d' I'^iene, Year XXX, Nos. y^, pp. 164"

168. Rome, March- April, 1920.

The preparation of the anti-streptococcic serum used for the immun-
isation of horses presents many difficulties when living cultures of virulent
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forms are employed. This is due to the fact that sometimes, for reasons

at present not wholly understood (fall of external temperature, fatigue,

contusions, etc.), the animals become seriously ill after inoculation, and may
actually die of true septcaemia, even when they are

"
serum-producers

"

that have attained a high degree of immunity.

Seeing that cultures of streptococci killed by heat are, on the contrary,
well tolerated by horses, the author proposed do discover whether they
could not be used instead of living cultures in making anti-streptococci c

serum. They therefore made two serums with cultures of living and of

dead bacteria respectively, and studfed their anti-infection effect on

rabbits.

The results clearly showed that the serum prepared from living cul-

tures had a stronger immunising effect than that made from dead strepto-
cocci. On the other hand, the hacteriotropic power of the two serums was

nearly equal. The opsonic index of the serum prepared with dead bacteria

was 3.72, as against 4.86 in the case of that made from living bacteria.

From his experiments taken as a whole, the author draws the follow-

ing conclusions :
—

(i) The hacteriotropic action of anti-streptococcic serum prepared
from dead bacteria is almost the same as that of serum obtained from liv-

ing streptococci.

(2) The anti-infection action of antistreptococcic serum obtained

by immunising the serum-producing animal with living bacteria is much

stronger than that of serum prepared from dead streptococci ;
for this

reason, although the former method is attended with the great difficulties

inseparable from the use of living cultures, it is nmch to be preferred to

the latter, on account of the greater efficacy of the product.

(3) Between the hacteriotropic action and the anti-infection power
of the anti-streptococcic serum, no complete parallelism therefore exists,

hence a bad opinion of the protective power of the serum itself would
be formed if its hacteriotropic properties alone were taken into

account.

1000 - Warble Flies: Hypoderma lineatum and //. bovis (i).
— Hadwen,

S. (Chief Animal Patholotjist Ottawa, Ontario) in tlie Department of Agriculture, Ca-

mdz, Heilih of Aniiniis Branch, Scientific Series, No. 27, pp. 1-24, pi. 4-figs. 29. Ottawa.

July, 1 91 9.

The object of the experiments was to discover expedients to reduce

the number of Warble Flies, and, consequently, .the damage they occasion.

Investigations were started in 1911 at Agassiz, British Columbia,

and a summary is here given of the subject matter of a series of papers

published by the author. The magnitude of the still unsolved problem
is indicated. A description is given of both Hypoderma lineatum and
H. bovis including seasonal prevalence, oviposition and its psychic effect

on animals, and methods of penetration.
\

(i) See R, Feb. 1913, No. 144 ;
R. June 1914, No. 534 ;

R. Sept. 1914, No. 830.
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Experiments made with the larvae of H. lineatum showed that they
choose the easiest and most non-vascular tissues in their migrations (i)

and it would seem probable that even when they are newly hatched, they
would have the same habits that they adopt in later migrations. If this

is correct, probably they gain entrance to the oesophagus in the region
of the throat. The greatest number were found in the gullets during
December, and they gradually diminished until March, and then disap-

peared from this region. In tracing their subsequent migration, direct

€\'idence has been secured that the larvae make use of the posterior foramen
to gain entrance to the neural canal, and are found in the soft areolar

tissue which surrounds the dura mater. The larva evidently makes use

of the canal as an easy means of access to the lumbar region. Ko larvae

have been discovered in muscular tissue; they follow connective tissue

exclusively. The mature larvae leave the animals backs from the early

part of the year up to the first days of July.
The periods for the 2 species have not been fully worked ont, but

judging from records of the pupal period and the time of year the flies

are on wing, H. lineatum begins to emerge in February and finishes about

May 1st. (eggs are laid during May). H. bovis begins about May ist. and
ends approximately on July ist. The average pupal period is 32.5 da5^s

and for H. lineatum, a little less.

In other countries no doubt variations in life history will be noticed,

but the period spent by the larvae within the host must be of the same
duration

,owing to the uniform animal's tem.peratures.
Advice is given to house animals during the heat of the day to prevent

flies laying upon them. Warble grubs should be squeezed out as early
as possible during the year to lessen the damage to animals and their

hides.

Co-operative measures are essential if the total eradication of the

pest is attempted.

1001 - The Prevention and Treatment of Aphthic Fever by the Serum or Blood of

Animals Having Recovered from the Disease. — i^ebailly, c, in Comptes rendus

de VAcademie des Sciences, Vol. CI^XXI, No. 12, pp. 555-556. Paris, September 20, 1920.

It has long been experimentally known that anti-aphthic serum is ef-

ficacious in the treatment of aphthic fever (I,oeffi.ER, Roux, Nocard, and

Vallee) ; the method is, however, not generally adopted, on account of

the difficulty of preparing a sufficient amount of very active serum. Serums
obtained with difiiculty by dint of hyper-immunising animals by means of

apthic virus or blood, have to be used in large doses, and are not much more
active than the serum of animals that have been cured of the diseases.

The latter serum has been used by the author M. Bertin, and several other

verterinary surgeons.
The serum was obtained by bleeding 5 animals that had recovered some

ten da5'-s before from a serious attack of the disease. From 3 to 6 litres of

(i) See R., Match 1914, Xo. 251 ; R., Kay 1914, Xo. 44.5. {Ed.)
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blood were taken from each animal. The serums were mixed and put into

graduated bottles (each division marking 100 cc.) i gm., of carbolic acid

being added to every 800 cc. of serum.

For convenience sake, blood was generally used in place of serum;
in the above-mentioned bottles was put a solution consisting of 50 cc. water

5 gm. sodium chloride + 5 gm. sodium citrate + i gm- carbolic acid, and
blood to make up 800 cc.

;
this solution was carefully mixed. The blood thus

prepared had to be injected within 48 hours.

More than 500 animals, nearly all cattle, were treated, some with blood
and others with serum.

The results obtained were exceedingly good, both from the preventive
and curative standpoints. No case of death occurred, but the immunity
was of short duration. The amount of the mixture varies from to to 200 cc.

according to the age of the animals, the strongest dose being for adults.

After 8 days, the sub-cutaneous injection should be repeated.
Slow intra-veinous injection of the serum is most efficacious.

1002 - Virulence of the Milk of Animals Suffering from Aphthic Fever. — i^ebailly

C, in Compics rendus de VAcademic des Sciences, Vol. CI^XX, No. 6, pp. 372-375. Paris,

August 9, 1920.

It has long been known that the milk of animals suffering from apthic
fever is contaminated with the virus of the disease. This was attributed to

the presence of vesicles on the teats, which frequently occurs, and to their

rupture during the operation of milking. Terni has observed that the aph-
thic virus is carried off by the milk.

The authors' experiments have shown that the virulence of the milk
is a very early symptom of aphthic fever ; before any other sign of the di-

sease manifests itself, and while the health of the animal appears in no wise

affected, its milk is already virulent.

The passage of the virus into the milk is the chief cause of the spread
of the disease and of the mortaUty among young animals ; it explains oc-

currences that would otherwise be most mysterious. On visiting the cen-

tre of the epidemic, the observer cannot fail to be struck by the fact (which
seems paradoxical at first sight) that the first cases of aphthic fever are those

of young calves, shut up in the shed and never going out. These animals]
are attacked by a rapidly progressive malady, and die suddenly although

aphthic fever has only just made its appearance on the milch cows, or is

not even recognised till the next day, when the vesicles break out. As a

matter of fact, this eruption, though generally regarded as an initial symp-j
torn, really indicates an advanced stage of the disease, and is the forerun-

ner of .comphcations due to secondary infection. The same remark ap-j

plies to the disease in the case of pigs. The large amount of virus introduced]
into the digestive system by the ingestion of the milk explains the acute]
nature of the attack on young animals and their sudden death even before;

the appearance of the vesicles. The virulence of the milk develops at a]

very early stage, and is parallel to that of the blood during the time when thej

temperature of the animal is rising. J| n^
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These facts explain the discouraging results obtained by breeders who
have taken the trouble of boiling the milk given to calves and pigs ; this

precaution was excellent but it was deferred until too late.

On certain farms, disastrous results ensue from the practice of using
the unboiled milk of cows supposed to be healthy. When aphthic fever

breaks out among stock, there are always some individuals which, though
apparently uninfected, are yet in the fever stage of the disease. Their

milk contains the virus (at that moment at the height of its activity), and
the animals fed with this milk at once contract the disease.

The great mortaUty among calves during the prevalence of epidemics
of aphthic fever can only be prevented by using a thermometer, in order

to detect the first symptoms of the disease, and by boiling the milk and ste-

rilising all vessels with boiling water.

1003 - Uterine Disease in Cows. The Extent to which They are Due to the Bang-Stribolt

Bacillus. —-RrvABELLA S. (Royal Veterinary College of Modena), in La Clinica veteri-

naria. Year XI^III, Nos. 13-14, pp. 329-349, Bibliography of 29 publications. Milan, July

15-30, 1920.

Inflammation of the uterus is one of the most common causes of steri-

lity and abortion in domestic animals. In order to diagnose the symptoms
with certainty and accuracy the author proposes [La Clinica veterinaria,

1917, Nos. 12 and 13) a c>i;ological examination of the uterine secretion col-

lected in vivo from the animal with special precaution and according to a

new method.
In the present article, the author describes a series of experiments made

for the purpose of comparing the results of his method of diagnosis with

those of methods based exclusively upon bacteriology and serology, in

order to determine whether the lesions of the uterus are always accom-

panied by the Bang-Stribolt bacillus.

Out of more than 100 cows examined, 76 were proved by cytological
examination of the uterine secretion to be suffering from disease of the

uterus. This diagnosis was confirmed in the case of some cows by means of

microscopic examination, and in that of others by careful observation of

the symptoms. Of these 76 cows, only 10 gave a positive result to the agglu-
tinaton test for the Bang-Stribolt bacillus. Thus, it would appear that this

micro-organism is only the cause of uterine disease in a very hmited num-
ber of cases.

This supposition agrees with the observations of Prof. Stazzi upon the

distribution and gravity of cases of abortion and vaginitis in the various re-

gions of Itah^ He noticed that epizootic abortion due to the Bang-Stribot
bacillus is a disease peculiar to large farms,. where cattle breeding is inten-

sive, and the animals are kept in the sheds and stall-fed throughout the year.

1004 - Treatment of Surra in Camels by Intravenous Injections of Tartar Emetic. —
Cross H. E. (Camel Specialist, Sohawa, Punjab, in AgriculHtral Research Institute, Pusa,

Bulletin No. 95, pi. 4. Calcutta, 1920.

In 1917, the author treated and cured 6 camels attacked by surra by
means of intravenous injections of a i % solution of tartar emetic.
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Taking into account the fact that only a small number of animals were
treated, it may however be concluded that- tartar emetic gives promise of

success. The method of treatment is described and stress is laid on the

following points : i) that the solution should not be injected subcutaneously
but into the vein to prevent sloughing ; i) that injections should be given
during the intervals between the paroxj^sms ; 3) that a 60 cc. of a i % solu-

tion can be safely given to fully grown camels if the amount is given in 4
injections with a 2 or 3 hours interval between each

;
a single dose results

in death.

1005
- Study on Avian Plague.

— Jouan, C. and Staub, a., in the Annales de I'lnstitut

Pasteur, Vol. XXXIV, No. 5, pp. 343-357, Bibliography of 24 publications. Paris,

1920.

Avian plague which was recognised in 1880 bj- Rivolta and Delprato,
began to be studied in 190 1 b}^ Centanni, and then by Maggiore and

Vai,enti, Lode and Gruber, Dubois and other investigators.
In 1916, the results obtained from these researches were that fowls

pheasants, parrots, and goslings less than 6 months old were all found to be

susceptible to the disease. Adult geese contracted it only if inoculated with
virus under the dura mater. An epidemic was observed among wild ducks

[Anitra germana). The virus passes through Bereefeld and Chamber-
land filters and Bechholds ultra-filter. According to these experim-
ents, the size of the pathenogenetic agent is 2.4 million parts of a

millimetre
; a subcutaneous inoculation of i/io 000 000 c. c. or even less is

often sufficient to produce death. In the case of the fowl, the blood and
all the organs, as well as the contents of the intestine, contain the virus ;

in that of the gosling, the blood and brain contain it for the 3 first days
after inoculation ;

in the adult goose only the brain.

It is generally acknowledged that the blood corpuscles contain more
virus than the serum

;
in fact if fresh globules are added to virulent serum,

the latter yield up some of its virus to them.
In its resistance when in glycerin this virus resembles the pathoge

netic agents of rabies, small pox and syphilis, though from the effect of
j

saponin, which does not act upon bacteria, but destroys trypanosomes, etc.,

it would seem to be a protozoon.
With regard to resistance to heat, the virus is killed after 5 minutes

heating at 6o°C, according to some observers ;
but others state that it can

withstand 70°C, and is destroyed by 80*^0. When in the brain, the virus is

said to resist 4 hours' heating at 65-800C.

Hitherto, all attempts at vaccination with heated virus have failed.

Fowls however, have been inoculated with the brain of an infected gosling,
dried in a vessel full of caustic potash.

Serum from a fowl that has recovered from the disease destroys the

virus in vitro, and protects fowls from infection. Sheep inoculated with the

virus provide a serum. of little activity.

The authors have found that blood retains its virulence for a long time

in closed flasks : viz. from 12 to 18 months in the refrigerator, for 25 days at

a temperature of 37°C. Entire bood is very rich in virus; i/ii 000 000 cc. of
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it kills an animal quickly ; the brain contains the same amount of virus, but
there is a little less in the pericardiac fluid.

Twenty-four hours after inoculation, fowls show signs of depression,

they ruffle up their feathers, close their eyes, and their temperature rises

to 43.5" or 44°C. Than the temperature falls, somnolence increases, and the
birds die (37-380C) without any symptoms of nervous disturbance.

The authors have succeeded in transmitting the pest from pigeon to

pigeon after transmitting it consecutively 4 times, beginning with a young
bird 3 to 4 weeks old and finishing with an adult pigeon. The fifth pigeon
was very seriously ill, but the sixth pigeon, and a fowl inoculated with por-
tions of its brain and some of its blood taken on the 12th day when it appear-
ed to have recovered, were not killed.

Towards the fourth day after intramuscular or intracerebral inocula-

tion, the pigeon shows signs of nervous derangement ; it cannot keep its

balance, which is a sign that the virus is chiefl}' lodged in the encephalus.
In spite of this, however, all the subjects of the experiment did not succumb.

According to the authors, infection can be produced by merely introduc-

ing the virulent blood into the oesophagus, or even sprinkling it over some

grains of food
; experiments proving these facts are cited. It is probable

that the excrement on tiie ground where the fowls range is a source of con-

tagion.
The following data indicate the heat resistance of the virus :

—
At 44°C., after 24 hours, the vicus is not killed, but is less active.

At 460C., after 2 days, the virus is not killed.

At 470C., after 3 days, the virus is killed.

At 550 C, after 3
'^ hour, the virus is not kiUed.

At 55°C., after i hour, th virus is killed

At 600C., 10 minutes suffice to destroy the virus.

When virus killed b}- heat was used for inoculation, it was found that
virulent blood kept for 3 days at 460-470C., and introduced in sufficient

quantity (10 cc.) into the mucsles was able to confer immunity.
Considerable resistance, if not complete immunity, was obtained b}'' the,

inoculation of heated virus, or by sero-vaccination.

Experiments are described which prove that inoculated and lw;*!er-

I
immunised fowls furnish an active and antibacterial serum, which is best

[obtained by means of intravenous inoculation.

If a mixture of serum and virulent blood is used, the inoculated ani-

mals are not ill, but after 10 days they succumb to a virulent test. In
'

order to prevent this destructive action of the serum upon the virus, the

I

authors thought of impregnating the latter with the anti-bodies of the serum .

•The serum,on being heated at 56«C., for half an hour still destroyed the \n

jrus. They then removed the alexine present in the virulent blood, and which
had the power of re-acting on the serum. In order to effect this, rabbit

blood-corpuscules were used that had been washed and restored to the or-

iginal volume of the blood. In order to remove the alexine in 8 cc. of fowl

serum, 3 cc. of blood must be taken from a rabbit, and the corpuscles
washed 3 times, theiast water being replaced by the 5 cc. of fowl serum,
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with which the corpuscles are emulsified. After contact for 30 minutes at

330C all the alexine will have disappeared from the serum.

If it is a case of the entire blood of avian plague (not onl}" the serum,
for each 8 cc. of virulent blood freed from fibrin, the corpuscles in 2 cc. of

rabbit blood should be taken. In order to be more certain the author used

3 cc. and thus obtained a virus free from alexine, which after being mixed
with blood taken from a h^'per-immunised fowl and heated to 560C., can be

emplo3'ed for inoculation after contact for 24 hours at 33°C.
After experimenting with different proportions of serum and virus, it

was found that it was possible to inoculate fowls with this mixture, but

the authors do not deny that the process should be improved still further.

All their attempts at cultivating the virus b}^ the usual methods prov-

ing vain, the}' experimented with yolk of egg, and found that the virus de-

veloped in an incubated egg when the incubation had continued for at least

3 da3's ; this may perhaps be due to some change in the egg which is favour-

able to the growth of the virus.

FEEDS
AND

FEEDING

1006 - Comparative Return of Albumen and Carbohydrates.
— gouin, a. and

Andouard, p., in Bulletin de la Sociite scientifique d'Hygiene alimentaire, vol. VIII,

No, 6,pp. 376-378. Palis, 1920.

Physiologists are still engaged in discussing the question whether al-

bumen on account of its complicated structure does not require a much lar-

ger expenditure of energy' in its digestion than starch and sugars. If this

be the case, as is maintained by ChauvEAU, its nutritive return would be con-

siderably diminished. Although the authors' experiments were not under-

taken for the special puq^ose of deciding the matter they yet afford some

useful data.

In the many years during which they have drawn up the nutritive ba-

lance for calves fed on maximum rations, the composition of the latter was

ven," varied. The nutritive ratio of the feed in some cases varied from i

to 3.5, and in others as much as i to 8.

The amount of the nutritive principles ingested remained, however,

always the same, which would seem to show that the digestion of albumen^

is no slower than that of carbohydrates. The animals grew as rapidly on,

the one diet as on the other. The sum of the nutritive principles absorbe

in growing and for the maintenance of the body never changed, however;

much the rations varied.

Numerous experiments with pigs, which, however, were not carried ou
with the same accuracy, confirmed the results of the experiments on

cattle.]

In their experimental piggery, they carried out as intensive a sj'stem o

breeding as possible, the animals from the beginning being given as nmch a:

they could eat. The rations consisted entirely of concentrated feeds, ofte:

diluted with a little skim milk. The pigs were weighed every week.

For a long time, the authors thought it best only to give the pigs th

full amount of nitrogen required for flesh-formation and the reconstruction

of waste tissue. The nutritive balances for 5 consecutive months showed

that the animals had never received less than was needed for these purposes.
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For the rest of their vital expenses, these being b}' far the most important,

they drew with equal success upon the starch or sugars.
In the case of very young animals, the nutritive ratio was as 1:5;

later, it rapidty widened and ended by being i : 10 or even more.

As starchy substances and sugars were not available for stock-feeding

during the war the authors were obliged to have recourse to 2 cakes viz.

groundnut cake which contains excess nitrogen and has a nutritive ratio

cf I : I at most, and palm-nut cake of which the ratio is i : 4,5.

As a rule, the pigs did not eat palm-nut cake very readily ;
in order to

induce them to consume the enormous rations required by intensive breed-

ing, it was necessar}^ to mix the cakes, giving half of each. Then the nutri-

tive ratio fell to 1:3, when the average with starchy food had previously
been 1:8. The average daity gain in weight of the 26 pigs raised from 19 10

to 1916 with this wide ration was as follows :

Pigs weighing iS to 30 kg 605 gm
Pigs weigliing 30 to 100 » 720 »

or a daily gain, for each pig weighing 18 to 100 kg,, of 700 gm. The daily
increase in weight of the 11 animals which had to be fed on a very narrow
nutritive ratio from 19 17 to the beginning of 1920 was as follows :

Pigs weighing 18 to 30 kg 536 gm.

Pigs weighing 30 to 100 » 718 »

or an average gain of 684 gm.
Although when the pigs were very young, lower results where obtained

with nitrogen than with starch, the authors are of opinion that no decisive

conclusion can be drawn from this fact.

On the other hand, it seems certain that, in spite of the difficulties en-

tailed in the digestion of nitrogenous substances, omnivorous and herbivo-

rous animals alike are able to make use of the same amount of nutritive

principles, whether the food contains excess nitrogen, or only the necessary
amount, and that the nutritive return is the same in both cases.

These experiments on young animals and these nutritive balances,

clearly prove that for the maintenance of the body and provision for

growth, the value of albumen is not below that of starch and sugars.

1007 - Some Feeding Experiments with Dried Blood in Great Britain. — Newman,
L. F., in The Joilmal of the Minister of Agriculture, Vol. XXVII, No. 3, pp. 266-271.

I IvOndon, June 1920.

In recent years, several firms have placed dried blood on the market as

animal food, and considerable claims have been made as to the value of

this preparation when used as part of a fattening animals rations. It was
therefore considered desirable by the Food Investigation Board to institute

a series of trials in which blood was the main source of nitrogen.
Dried blood, when properly prepared, is a dry powder with a little

sm;ll, a pleasant meaty taste, and a salt flavour.

A number of trials have been carried out by dii^erent investigators on
dried blood, and the results have indicated that it possesses considerable

food value whe added to a mixed diet, but it was decided to restrict the
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experiment to the effect of blood as an addition to a carbohydrate diet.

For this purpose two series of experiments were arranged : i) blood as an
addition to maize meal

; 2) blood as an addition to wheat offals.

Iwenty-eight pigs were selected and divided into 4 lots of 7 pigs each,
e:.ch lot being arranged to average, as nearly as possible, the same live

weight.
Experiment I. — The 4 lots were fed as follows :

— I wheat oft'als

only ;
II maize meal only ; III, wheat offals and dried blood

;
IV maize

meal and dried blood. In addition, each pig received ^ oz. bone meal

daily. The amount of blood fed to each pig in Lots III and IV was 2 oz.,

per day to begin with, rising gradually to 6 oz., per pig per day, an average
of 4 oz., per day ;

an extra 5 lb., per pen was allowed so as to bring the total

to 1.25 cwt., in all for both lots of blood-fed pigs. Each lot received

altogether 1.25 cwt., of blood during the 11 weeks of the experiment.
In both diets, the blood-fed pigs were much livelier and more hungry

than the controls. The pigs were weighed at weekly intervals and after

II weeks feeding gave the following results :
—

The pigs in lyot II showed very little appetite, and after a week or two
took their ration of plain maize meal only with reluctance and when

pressed by hunger ; this explains their decrease in weight.
Experiment II. — To ascertain if the addition of a small amount

of fresh vegetable food, might possibly affect the general metabolism of the

animals.

The pigs in I^ot II were divided into 2 pens, and one pen received a

single kohl-rabi plant per pig per day, in addition to the diet, for another

period of 4 weeks. With the exception of I^ot III, when there was no
marked difference in weight between the 2 pens, the other 3 lots gave
evidence of a distinct difference in weight between the pens wliich received

vegetable food compared with the control.

Conclusions. — The results obtained indicate that the addition of

blood to an ordinary farm ration of wheat offals may cause a very consider-

able gain in weight compared with the results obtained from a farm diet

of offals only, while the addition of blood to plain maize meal gives an in-

crease equal to results obtained from feeding offals onlj'. (These results

with maize meal alone compare exactly with those obtained bj' American
observers who undertook experimental work of feeding maize to pigs as

a comparison with maize -f- casein).

[lOOT]
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The addition of a small quantity of fresh vegetables to the diet showed
a very considerable gain against an ordinary ration, but their use app-
eared to be unnecessary when a full diet of wheat offal plus blood was
fed.

The author adds that this part of the experiment is tentative only,
and requires further trial with a larger number of pigs before any definite

conclusions can be drawn.

1008 - Sunflower Silage.
—

Neidig, R. E., aud Vance, 1,. E. in Jownal of Atsricultural

Research, Vol. XVill, No. 6, pp. 325-327. Washington, D. C, Dec. 15, 1919.

In many parts of the Pacific Northwest, the selection of a suitable crop
for silage purposes is a matter of some difficulty because of the variable cli-

matic conditions. New crops that are more or less resistant to drought
and that will ^deld a hea\"3" crop of green material are greatly desired for

this purpose. The results obtained by Arnett and Tretsven in 19 17 on
sunflower silage were so encouraging that the Idaho Experiment Station

started to grow for silage. During the earty part of September, 19 18, the

sunflowers were cut and made into silage, and it was with the said silage
that the authors undertook chemical experiments with special attention

paid to the acid formation. As the crop of sunflowers was not sufficient to

entirely fill the silo, maize was added in adequate quantities. The samples
of silage were taken in January: Sample i was taken at a depth of 2 ft:

the silage was dark in colour and had a strong, disagreeable odour
;
Sam-

ple 2 was taken at a depth of 6 ft., was lighter in colour with only a

slight disagreeable odour
; Sample 3 was taken at a depth of 9 ft., and

possessed ail the appearances of having undergone normal silage fermen-

tation.

The authors determined the kind and amount of acids found in

each sample, with a view to establishing the type of fermentation in each
case.

The acid fermentation of No. i does not appear to be normal, for butyric
acid is present in a large quantity, while onty a trace of lactic acid is

found. Sample 2 also contains butyric acid and therefore can not be clas-

sed as first grade silage. Sample 3, however, showed an acid fermentation
similar to that found in good maize silage. The abnormal fermentation of

Samples i and 2 is no doubt due to the fact that 10 days elapsed between
the filling of the silo with sunflowers, which allowed air to penetrate the

silage. The results with Sample 3, sliow^ that under proper conditions,
sunflowers will produce an excellent silage : The chemical analyses of the

3 Samples are given as follows (se^ Table p. 1164) :

The composition of sunflower silage compares very favourably with
that of maize silage. No data are at present available on the digestion coef-

ficients of the sunflower silage. Practical feeding, however, indicates that
it is equal to maize silage for many purposes, and may quite well be used as a

good substitute in districts where maize can not be grown.
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HORSES

Composition of Sunflower and Maize Silage.

Kind of Silage Water Ash Protein
Crude
fibre

Nitrogen
free

e's tract

Ether
extract

Sunflower, Sample number
I

2

3

Average ....

Maize (average of 121 analyses)
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' chest and height varied from 2.05 to 2.1 in the mule, and from 2 to 2.17 in

the ass.

Radii of the fore leg: Length of shoulder. — In the horse, the

length of the shoulder measured from the extremity of the withers to the

I point of the fore-leg is about i head, varying between 5 cm. more and 5 cm.
• less. The shoulder length of the mule is" a little less than the head length,

biit is longer than in the ass, thus approaching more nearly that of the horse.

Slope of shoulders. — A shoulder is oblique when it forms an angle of

about 55° with the horizontal. In 11 out of 21 nwiles measured by the au-

thor, the slope of the shoulder was from 50 to 59O; in 9, it was from 64 to

090, and in i, it was 70". The proportion of mules with sloping shoulders
* was in this case 52.3 %, i. e., more than half.

j Length of fore-limb.
— In the horse, the distance from the point of the

shoulder to the point of the elbow is about -j^ of the head length.

In the mule, the author found a length of arm varying from Ys to 3/5 of

the head, and in the ass an arm length equal to 3
'^

of the head. The length
of the arm of the mule approaches that of the arm of the ass, one of the up-

per radii being shortened.

The inclination of the arm. — According to the author, this varies in

the mule from 30 to 46^. the scapula-humeral angle varies from 92 to iii^.

As a rule, the slope of the arm is inversely proportional to that of the

shoulder, but great variability is met with.

The length of the two upper radii of the fore-limb (the shoulder measure-
ments resembling those of the horse, and the arm. measurements those of

the ass), together with variable slope of the arm, indicate a juxtaposition
of characters.

Length of fore-arm and cannon-bone. — In a horse of average propor-
tions, the distance from the point of the elbow to the knee-joint is equi-
valent to the distance of the knee-joint from the ground, and these two mea-
surements added together are ^/^ of the head.

In horses that stand high, especially race-horses, the second measure-
ment is generally" 3 to 5 cm., more than the first, whereas in other horses,

especially work-horses, the reverse is the case. The measurements taken b}'

M. lyESBRE show that the pre-brachial length, although not absolute^ in-

variable, remains nearly ^/^ of the head, and that it is the metacarpo-
digital measurement that is especially changeable.

The author found that the pre-brachial measurement of the mule
is always less (variation from 2 to 5 cm ; equality in 2 cases out of 21) than
that of the metacarpo-digital ;

in most cases, it is ^3 of the head, and only
in ver}^ few cases does it attain

3/^

In the mule, in most cases, the cannon-bone region is 14 the length oj
the head

; sometimes, however, it exceeds the half by from 6 to 10 cm. The

metacarpo-digital region is generally
^
/^ the length of the head.

The fore-arm region in the ass is about
^/-^

of the head, and that of the

cannon-bone is half the length of the head, as in the case of the mule. The

metacarpo-digital region is ^,4 of the head.

[lOlO]
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As regards its fore-arm, the muk is intermediate between the ass and
the horse and, in some cases, nearer to the horse. In all three animals, the

metacarpo-digital region is about ^/4 of the head.

Radii of the hind-limb. — In the horse, M. I^ESBre reckons at about ^/g

of the head the distance : (i) From the knee-cap to the haunch
; (2) from

the knee-cap to the point of the croup ; (3) from the knee-cap to the point
of the hock.

The vertical height of the point of the hock he reckons to be, on an ave-

rage, ^^/ao of the head, and the distance between the point of the hock
and the spur to be ^/^ of the head or 2 or 3 cm,, less.

The measurements taken by the author show that in the mule : (i) The
distance from the knee-cap to the point of the croup is usually the same as

that from the knee-cap to the haunch
; but in 11 cases out of 21, the latter

is from i to lO cm., longer; (2) the distance from the knee-cap to the

point of the croup is generally ^/j of the head ; (3) the distance between the

knee-cap and the haunch varies betw-een ^/^ and ^/^ of the head
; (4) the

distance between the point of the hock and the spur is about ^/^ of the head
;

(5) the distance between the knee-cap and the point of the hock varies bet-

ween ^/^ and ^/6 of the head
; (6) the vertical height of the point of the hock

above the ground is ver}- variable
;
in 2 cases out of 21, it was equivalent

to the length of the head, in other cases, it was ^5, ^/q, ^Ii or even ^^/^.^ of

the length of the head
; (7) the slope of the thigh is more accentuated than

in the horse.

Tn the donk y : (i) The distance from the knee-cap to the point of the

croup, and from the knee-cap to the haunch was equal in 2 cases out of 3

(^/e of the head) ; (2) the distance from the knee-cap to the point of the croup
was ^/4 and ^/g of the head

; (3; the distance from the point of the hock to

the spur was ^,'3
and ^1^ of the head

; (4) the distance from the knee-cap to

the point of the hock was ^/^ and ^/g of the head
; (5) the vertical height

above the ground of the hock was equal to the length of the head, ^except
in one case, when it was */g of it.

These last measurements vary very greatly in the mule, but they more

nearly approach those of the donkey than of the horse for the upper radii

are shorter in both mule and donkey ;
this also holds good for the arm.

Length of body.
— In the horse, the length of the body measured from

the point of the shoulder to the point of the croup should (according to BouR-

GEivAT) equal the height of the withers (2 ^ heads) M. Lesbre has shown
that most fine horses are longer than they are high (2 ^,\o heads) and that

the length from the point of the shoulder to point of the ischium varies from

2.45 heads to 2.75 heads.

The author's measurements show that, as a rule, mules are longer than

they are high and that the length from the point of the shoulder to the point
of the ischium varies from 2.3 heads to 2.7 heads. In small asses (those
from Africa) the difference between the length of body and height is a lit-

tle accentuated.

IvENGTH OF NECK. — In this the mule more closely resembles the horse

than the ass.

[KtIO]
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Girth of chest. — The proportion between chest girth and height is

much less in the mule than in the horse.

Croup. Distance from scapula to ieium. — In the mule, as in the ass,

the croup is nearly always wider than it is long ;
in the mule its length va-

ries between ^/g and ^/g of the head
;
in the ass, it is as much as ^/g t)f the

head. The croup of the mule is usually more sloping than that of the horse,

without however always being sharp. The scapula-ilial distance always
exceeds the head length.

Circumference of cannon -bone. —- This, in the mule, is about ^/g or

^/lo of the chest circumference. In the ass, it is rather more (about ^j^).

* *

It would appear from an examination of these measurements that in

the mule there are certain characters intermediate between those of the ass

and horse (fusion of characters of parents), whereas others belong either

to the horse or the ass (juxtaposition). There is great variability. To try
to assign fixed morphological characters to the mule would be to show igno-
rance of the laws of heredity.

The mule has 2 and sometimes 3 chestnuts, which are always less de-

veloped on the hind-legs.
The fore hoofs are generally intermediate between those of the horse

and ass, and are more rounded than the hoofs of the latter. The hind hoofs

resemble those of the ass.

The hair is more developed in the mule than in the ass
;
this is especially

the case in the tail. The mane and tails of some mules differ little from
those of horses.

The sharp croup known as the mule's croup (even when it ocburs in

horses) is found in the majority of mules, but some have rounded croups.
The author found sharp croups in 53 % and rounded croups in 45 % of the

mules examined
;
those with rounded croups were almost all of French

origin.

The back of the mule is nearly always straight, being convex only in

rare cases, and the author met with 2 young animals, 4 and 6 years of age

respectively that had the defect of being saddle-backed The eye is not

always as covered as that of the ass, therefore it is an exaggeration to

say that the mule has a gloomy, unintelligent expression.
Th(* mule has a good memory for places ;

when well-trained and pro-

perl}" treated it is not obstinate, and is a most useful animal. It, however,
is more irritable and less good-tempered than the horse.

|, j

ion -
Investigations on the Hair of Different Breeds of Cattle. — Cajiek, j. (Ve- cattle

terinary Institute and Institute of Animal Industry ol the Polytechnic High School

Prague), in The Journal of Agricultural Science, Vol. X, Pt. i, pp. 12-21, bibliogr. of

12 publications Cambridge, Jan. 1920.

Investigations have recentty been made under the direction of Prof.

Kasparek in connection with relations existing between certain cha-

racteristics concerning the t^^pe of hair produced, and the age, quality and
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breed of the cattle. As a result of bis investigations, Kasparek came to

the following conclusions :

The hair of bulls has usualh' a thicker fibrous layer than that of cows. The cross

section is different according to sex.

2) There is no relationship between the colour of hair and the development of the

fibrous layer and the medulla, but exception must be made with white hair, which in both

sexes has a medulla of greater diameter than coloured hair.

3) The hair of prairie and valley cattle has a more stronglj' developed fibrous layer

than that of mountain cattle.

4) The nature and form of the hair is closely convected with tbe breed of cattle

involved.

5) Therelationshipbetween the diameter of the medulla to the cortex which is a charac-

teristic of the original stock, remains unchanged, even when the animals are transfered to other

cotmtries, and is not influenced by insufficient feeding and selective breeding. It is supposed
that the relation between the medulla and cortex in cross bred animals of two heterogeneous

breeds shows the dominant or recessive characters just as much as other morphological and

physiological characters.

6) There seems to be no fixed law which establishes a relation between the diameter

of the hair and the breed of cattle.

The author made further investigations with a view to determining
the length, width and ash content of hair in diffeient animals according to

their sex and breed.

The hair of the following breeds was investigated : Lowland animals, *i\

black chequered and red chequered Dutch cows
;
red chequered East Fries- *

land cows
;
shorthorn brown Alpine cattle

;
Montafons and Swiss breeds,

shortheaded dark red Pinzgauer ;
Frontosus breed, and roan coloured and

light-coloured Simmentaler cattle frrom Bohemia. Other additional stu-

dies were made which refer to the crossbreed Bernese X Hanak (red

chequered t^^pe from Moravia). The hair was collected in November,
December and January, at which time the greater part of the covering
hair had already developed, and was taken from the same parts of the body
in every case. One hundred hairs were examined from each type, and the

measurements and characteristics ascertained.

Measurements of the length of hair :

East Friesland Breed, The average length of hair was : [a) Red
hair: in 4 cows, 2.58 to 3.15 cm.; in 6 head of young cattle 6 months
to 2 years old., 4.16 to 5.93 cm.

[b) white hair : with one exception,
shorter than the red ones, 2.96 to 6.09 cm.

Dutchbreed cattle: [a) black chequered (i) black hair in

5 cows : 3.05 cm., in i cow 7 years old
; 1.84 cm., in i heifer 2 years old.

5.50 cm., in I bull 4 years old. 3.82 cm. : (2) white hair, i cow (7 years)
cm. 1.71 cm., heifer (2 years) 4.68 cm., i bijll (4 years) 3.30 cm., (b)

Redchequered (i) red hair : 3 cows, 1.98 to 2.90 cm. ;
i cow (4 j^ears)

2.91 cm.
;

I heifer (2 years) 4.65 cm.
;

ditto (i year) 5.06 cm.
;
ditto

(6 months) 2.74 cm, ;
i bull (4 years) 3.49 cm.

;
ditto (2 years) 5.70 cm.
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(2) white hair, i cow (4 years) 2.61 cm,, i heifer (i year) 4.21 cm., ditto

(6 months) 2.58 cm.,; i bull (4 years) 2.10, ditto (2 years) 5.20 cm.

Bernese-Han ac chequered cattle: Average length of red

hair in 15 cows was 2.12 to 3.33 cm.
;
for white hair 1.75 to 3.25 cm.

Simmentaler Breed: The white hairs were shorter than
the red.

Montafon Breed. 10 cows average length 2.83, 11 heifers

(from 3 months to 2 years old), 3.15 to 4.76, 4 steers 3.19, 2 oxen

(6 years) 2.72.

Swiss Breed: I^ength of the hair varies between 2.26 to 3.18 cm.
in 6 cows

;
in a steer (2 years) 3.96 cm.

Pinzgau Breed: Average length in 3 cows 1.86 to 2.93 cm.
;
in a

heifer (3 years) 3.85 cm.

Measurements of the thickness of hair. — In the determination of the

diameter, the measurements were made at a magnification X 80, and the

relation of diameter to length of hair.

The results show that there is no regular relation between diameter

and length. The longer hair, is as a rule, thicker and stouter, and in short

hair, the diameter is proportionately greater than in long hair.

Ash content of hair. — Ninety-three analyses were made on white,
black and coloured hair taken from various breeds of different age and sex.

Results show : (i) that the ash content of hair is not characteristic for a given
breed

; (2) that the white hair, is on the whole less rich in inorganic mate-
rial than coloured

; (3) that the more intensely coloured hairs contain the

greatest proportion of ash. Similar results were obtained as regards sex :

the hair of bulls of all breeds was richer in ash than the hair of cows of the

same age, and the hair of oxen had the same amount of ash as that of cows
The following conclusions have been drawn as a result of these inves-

tigations :

(i) The maxirrium length of hair in pure bred animals is found to be
between the ages of 6 months to 2 years. Older animals have shorter hair.

The hair of bulls is always longer than that of cows and oxen of the same

age. In a given animal the white hairs are shorter than the coloured ones
;

there is a large variation in the measurements of the coloured hairs in the

individual animal.

(2) Young cattle up to the age of 3 months have the thinnest hair.

After this period, the thickness of the hair is the same as that of adult ani-

mals. Bulls have always thicker hair than cows and heifers of the same age.
The white hair of a given animal is thinner than that of the coloured

hair.

(3) The relation of thickness of hair to length is not always the same
With short hairs, the diameter is relatively greater than with long ones.

(iinm p1"pt
With bulls the ratio — —- is smaller than in heifers and cows of the

length
same age.

(4) The ash content of hair is not constant.' It depends on pigmen-
tation, age, sex, and possibly also on feeding.

[1011]
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1012 - Conformation and its Relations to Milk Producing Capacity in Jersey
Cattl3 (i).

—• GowEN, J. W. (Maine Experiment Station Qrono Maine), in The Journal

of Dairy Science, Vol. Ill, No. i, pp. 1-32, tables 723, Bibliogr. of 14 publications,

Baltimore. Jan. 1920.

This paper presents a bionietrical analysis of the relation of conforma-

tion to the milk producing capacity of the Jersey cow. The stud}^ is based

on the material collected by the American Jerse^^ Cattle Club in its Registry

of Merit work compiled by R. M. Gow. The mean conformation as

measured by score is given for the cow as a whole and for the parts into which

it is divided. In this group under investigation the score was 89.848 -f 0.073.

The variation of the different bod}' parts is compared by means ot

standard deviation and the coefficient of variation. The most variable part
of the body included the eyes, horns and muzzle, and the least variable,

the size of the body. Bone material was in general found to vary slightly

less than the scores assigned to parts of the body depending chiefly on

variations in bone length. The variation of the udder parts was found to

beat the lower end of the range of variation of other soft parts of the body
Correlation coefficients for milk 3'ield with the conformation as a whole and

for the various parts were determined and ranged from — 0.0697 i 0.0165
to 0.1941 ^ 0.0160. Out of the nineteen correlations the total score had the

highest correlation wdth milk 3-ield. The parts of the conformation hav-

ing a distinctly significant relation to milk production of the cow were the

milk veins, size and condition of udder, size and shape of rear udder, shape
and size of barrel and the general appearance of the cow.

A 7-day test has a correlation coefficient with the year milk yield of

the cow of approximately 2 ^2 times that of the conformation, as a whole or

in part. The short test consequent^ is superior to the conformation as

a guide to milk production.

1013 - Feeding Experiments with Calves in New Zealand.— Bruce, t. L. (Superintendent

01 Experimental Farm), in The New Zealand Journal of Agriculture, Vol. XX, No. 5

pp. 289-298, figs 10. Wellington, May 20, 1920.

With the object of obtaining reliable data as to what extent supple-

mentar}- foods (mainly home-grown) can be profitably substituted for milk

and whej-, a scheme of feeding tests, combined with the best practice in

calf-rearing generall}-, was undertaken at the Ruakura and Weraroa Expe-
rimental Farmis in 1919. In each case 16 calves were divided into 4 groups
of 4 each and fed stricth- on the respective dietary assigned to each grouj)

for 17 weeks. The results were satisfactory ; there have been no deaths,

and the calves are in excellent health.

At Ruakura, the calves comprised 12 Shorthorns, 4 Shorthorn x

Jersey crossbreds
;
at Weraroa the calves used were crossbreds comprising

Fresian x Jersey, Shorthorn x Jersey, Ayrshire X Jersey, Fresian X
Shorthorn, Guernsey X Jersey and also grade Jerseys.

The substitute feeds at Ruakura were prepared as follows :

(i) See i?..Feb. 1917, No. 167; and R., April 1917, N©. 346.
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Group I :— Whole linseed flour soaked overnight in water and boiled

for 20 minutes next day ;
flour mixed with a Httle. water and added

5 minutes before boiling is completed.

Group II :

—
Boiling water added to linseed meal and bean meal, the

whole covered up for 24 hours.

Group III:— Oat meal, and crushed linseed made into porridge and

mixed hot with skim-milk.

Group IV:— Dry crushed linseed stirred into the skim-milk im-

mediately before feeding.

Table I. — Results of Feeding Tests ai Ruakura.

a
o Feeding formula per head per day Weights and gains

Cost

of food

per head

For 2 weeks :

Whole milk 8 lb.

For 15 weeks :

Whole linseed .... 8 oz.

Flour 2 oz.

Skimmed milk .... 15 lb.

lb.

Total first weight 301
Total final weight 1071
Total gain 770
Average daily gain per calf. i.6i

£. s. d.

I 14 II

II

For 2 weeks :

Whole milk 8 lb.

For 2 weeks :

Linseed meal . . . -7^/2 oz.

Bean meal 12 oz.

Skimmed milk .... 8 lb.

For 1 3 weeks :

Ditto minus skimmed milk . .

Total first weight 302
Total final weight .... 952
Total gain 650
Average daily gain per calf. 1.36

I 8 -1

III

For 2 weeks :

Whole milk 8 lb.

For 1 5 weeks :

Oatmeal 8 oz.

Crushed linseed ... 9 oz.

Skimmed milk .... 15 lb.

Total first weight 303
Total final weight 1036
Total gain 733
Average daily gain per calf 1.54

1 19 6%

(For

2 weeks :

Whole milk . .

IV < For 15 weeks :

I
Crushed Unseed

' Skimmed milk .

9

15

lb.

oz.

lb.

Total first weight 301
Total final weight 1148
Total gain 847
Average daily gain per calf . 1.77

I 14 7

From the foregoing Table it is evident that the dry crushed linseed

[added to skimmed milk gave the highest daily increase in weight. A con-
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siderable amount of difficulty was experienced in getting the calves to tak<^

bean and linseed meals (Gr. II), but it was found that after 24 hours the food

had a sour smell.

The substitute feed at Weraroa was prepared as follows :
—

Group I. — lyinseed soaked o\ ernight in 2 %^ pints of water, boiled next

day for 20 minutes, adding flour (previously mixed to a smooth paste with

cold water), 5 minutes before boiling is completed.

Group II. — Crushed oats fed dry.

Group III. — lyinseed boiled to a jelly in water.

Table II. — Results of Feeding Tests at Weraroa.

o
Feediuy formula per head per day Weights and gaius

Cost

of f jod

per head

For 2 weeks :

Whole milk 8 lb.

For 7 weeks :

Skimmed milk. ... 16 lb.

For 1 8 weeks :

Flour 4 oz.

Linseed meal .... 3 oz.

For 2 weeks :

Whole milk 8 lb.

For 2 weeks :

Skimmed milk ... 16 lb.

For 1 3 weeks :

Crushed oats .... i lb.

For 2 weeks :

Whole milk 8 lb.

For 1 5 weeks :

Skimmed milk ... 16 lb.

Linseed gruel ... i qt.

lb. £ s d

Total final weight (17 weeks). 979

Total gain 718

Average daily gain per calf . 1.5

17 3 V2

II

lb. £ s d

Total final weight 1102 ' 19 id/a'
j

Total gain 822

Average daily gain per calf. 1.7

lb.

Ill

I

Total final weight 1032

Total gain 770
Average daily gain per calf . i .6

£ s d

I 7 3

IV

/ For I week :
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Group IV. — Boiling water added to linseed meal, plus bean meal, the

whole mixed and covered for 24 hours.

From these results, the author concludes that the most important and

essential factors in calf rearing (apart from the diet) f re : a clean new grass

paddock ;
a good supply of fresh drinking water

;
clean feeding utensils.

There is no doubt that the absence of scour among the calves was largely-

due to the latter precaution.

1014 - Notes on Breeding Wool-Producing Sheep in Madagascar. — carougeen sheep

(Chef du Service veterinaire), in JSM-//rfi« cconomique de Madai^ascar, Year XVII, Nos. i

and 2 (1st. and 2 nd, half-years of 1920), pp. 95-105 -j- i map. Tananarive 1920.

Notes assembled by the author whilst passing in review the different

experiments that have been made on the introduction of sheep wool-produc-

ing sheep into Madagascar, and during his study of the question of establish-

ing and developing this industry in the centre of the island, and in the

southern regions of the island which are adapted to it.

In the third part of his article, the author mentions a report by M.

RoQUETTE, Veterinary Surgeon, which shows that the extreme south of

Madagascar is an excellent region for sheep-breeding. . There exists in this

zone, a fat-tailed, woolless breed that is perfectly acclimatized and capable
of rapid improvement by crossing with wool-producing rams from Europe.
The hybrids, after a few generations, have fine fleeces.

In the fourth part of his article, the author describes M. Jaussaud's

experiment on the acclimatisation of Crau merinos at Tulear (south-west
of Madagascar); This experiment proves that it would be well worth while

to raise sheep for the frozen-meat trade (the meat of the crosses is excellent)

Sheep, however, only do really well in dry seasons
;
in damp, or marshy,

places, the mortality among them may be very great.

1015 - Increase in the Weight and Quantitative and Qualitative Changes in the Wool
of Lambs Having Undergone the Operation of Unilateral Thyroidectomy With or

Without Castration.— Agnoletti, G. (Istituto di Fisiologia sperimentale della R. Scuola

Superiore di Medicina veterinaria, Milan), in La Clinica veterinaria, Year XEIHi
Xos. lo-ii, pp. 245-269, Bibliography of 9 works. Milan, May 31, and June 15, 1920.

With the intention of continuing Prof. PugliESE's studies [Biochimica e

Terapia sperimentali, Parts 3 to 6) on the correlations between the internal

secretary glands and growth phenomena, the author studied the correla-

tions between the testicle and the thyroid and between their behaviour and
that of the other endocrinal glands. The author experimented on Iambs
so as to be able to investigate both the phenomena of growth and those

of the nutrition of the wool.

The experiment lasted from June 13,1919, to January 10, 1920, and
was made upon 4 lots each containing 2 lambs.

I) Male lamb of the Bergatnasque breed ; the right thyroid was removed one week after^

weaning. Control lamb not operated upon.

II) Eamb of the Valtelin breed
;
the rigbt thyroid gland was removed, with castration>

2 weeks after weaning. The control lamb was castrated at the same time.
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III) l,anib of the Bergamasque breed ; castrated, with removal of thyroid gland, 5 days

after weaning. Control lamb castrated at same time.

IV) I^amb of Bergamasque breed (male) ; I^amb of Bergamasque breed (female).

The results obtained are summarised in the appended Tables.

,
Table I. — Increase in Weight and Yield of Wool.

Treadment
Initial

weight

Final

weiglit

Increase

in weight

in 212 days

Increase

0//o

Wool

produced

II

III

Bergamasque lamb (male)

right thyroid gland rem-

oved

Control

Valtelin lamb : castration

and removal of right thyr-
oid ,

Castrated Valtelin lamb .

Bergamasque lamb : castr-

ation and removal of right

thyroid

IV

'

Castrated Valtelin lamb.

\ Bergamasque ram lamb .

/ Bergamasque ewe lamb .

I .

kg

1315
15

16

18.6

9.8

II.6

19-5

19-5

kg

239
24.6

28.9

29.7

22.3

22.3

31-5

30.5

kg
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Table II. — Characters of the Wool.

(The 3 numbers of each of the 5 cohunns refer respectively to the wool of the flank, side,
and shoulder.)

o
i-r

Breed and treatment
j

Strengtii

of lambs sr.

Elas ticity Diameter
I

mm.
I

u,

I,ength

cm.

Curls.

per

strand

Ivan-

olin

%

Bergamasque lamb :

'

thyroid removed . ,10-10-1113-13-13 34-31-31
Control

II -1 1.5-1 1.3 30-32-31

II

Valtelin : castration

and removal of thy-
roid

ii-ii-xit 9-9-940-37-37, 9 -10 -9.637-34-32

20-21-20 15-15-15
Castrated Valtelin .24—24-22 [11—13—11

43-43-43 I4-5-I53-I4-5 43-42-43

III

Bergamasque castr-

ation and removal
of thyroid . . .

Castrated Bergamas-
que

52-49-55 13 -13 5-13-2 32-3^-35

5-7
6.8

^5
6.8

11-11-11114-15-13,31-40-37, 9.6-10.3-10 1 35-33-35 7-7

I 5-15-1 5 ii-ii-i I 40-46-43 9.2- 9-3- 9-3 30-30-34 8.4

IV

Bergamasque ram
lamb ,20-2i-i8|i3-i2-i2 46-47-49J 9.7-10.3-10.333-34-33 —

Bergamasque ewe
\

\

'

\

lamb 20-21-20 1 7-1 7-1 6 49-47-47 1 1.5-1 1.4-1 1.5 34-33-34; —

The strength and elasticity are determined 40 tests per sample, the initial tension being

0.2 gm. The length is determined from 25 tests; the munber of curls from 20 tests.

Table III. — Weight in grammes of the various organs.

o

Breeds of lambs

and treatment

JLeft

thyroid

( Bergamasque : thyroid re-

I ', moved
f Control

I

1 Valterlin : castration and
II ; removal of thyroid .

• •

'

Castrated Valtelin. . • .

I

( Bergamasque ; castration

III - and removal of thyroid .

'

Castrated Bergamasque . .

^ \ Bergamasque ram lamb .

^ Bergamasque ewe lamb .

0.977

0.932

1. 710

1.097

0.682

0.572

0.997

1.007

Right

thyroid

0-934

1.094

0.582

0.999

0.997

Hypo-

physis

Sur-renal

body
Brain Thymus

0.037

0.067

0.055
0.060

0.065

0.071

0.137

0.107

2.487

2.824

1.907

2.467

1-537

1.501

2.579

1.867

80

85

83
80

9.6

14.0

18.5

23.1

83 10.2

85 15.1

85
—

80 —
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POULTRY 1016 - Results of the VI and VII Irish Egg Laying Competitions. — The journal of the

Department of A'^riculturc and Technical Insfruction for Ireland, \o\. yiTS., No. 1, pp.

25-41, Vol. XX, No. I, pp 20-38. Dublin 191 8 and iqiq.

These competitions were conducted by the Department of Agriculture
and Technical Instruction for Ireland and were held rt the Munster Insti-

tute, Cork.

Competition VI. — ist October 1917 to 31st August, igi8. The

following foods were used tor the 210 birds entered :
— Bran and

pollard, 21 14 cwt — Maize meal, 17 cwt. — Dried grains, 3 cwt. — Dried

yeast. 2
^,'4 cwt — Palm Nut Meal, 5 ^4 cwt. — Fish Meal, 15 14 cwt- —

— Oats. 61 y^ cwt.Cracked maize, 10 cwt. — Small wheat, 4 ^ cwt.

Crushed Oats, 12 Y^ cwt. — Potatoes, 43 ^ cwt. — Meat Meal, 14 cwt. —
Dry Mash, 11 cwt.

The soft mash was fed as usual each afternoon, grain being given in

the forenoon, and is the most economical for farm use. The total cost

of food for the 4 periods of the competition amounted to £ 161.3s.6d. To
this may be added £. 12, the value of grit and cultivated greens used. Ihe

average cost per bird is threfore i6s 6d.

The total number and value of eggs from the pens are grouped as fol-

lows : White Wyandottes — 1286 — 1256 — 1250 — 1213 — 1208 (6 hens

per group). These took the leading place, and were followed by \¥hite

Deghorns 1174. The two groups lowest on the lists show 760 and 751
for White Wyandottes (Nos. 25, 26 in order of Merit).

Competition VII. — The following foods were used for the 306 compet-

ing birds :
— Bran and pollard, 2855 lb. — Maize meal, 2888 lb. — Dried

grains, 567 lb. — Dried yeast, 578 lb. — Palm nut meal, 39 lb. — Wheat

(damaged) 1506.
— Oats, 9728 lb. — Barle}^ meal, 1520 lb. — Rice (da-

maged), 262 lb. — ^ish meal, 3142 lb. — Dry Mash 78631b.
— Potatoes,

564 St. The total cost of food for the four periods amounted to £. 303,17s.

including cost for grit, shell, and cultivated greens.
The general results are given and the comparison with former years

in labukr form. The winning pen of Wj^andottes heads the list with 1359

eggs. The pen of White Deghorns holding third place with a total, of 1347.
The last place is occupied by Rhode Island Reds, 776 (No. 36. Order of

Merit).

Eleven months ending
Aug. 31 "
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10 1 7 -Effects of Feeding Siik-worms on Mulberry Leaves Exposed to the Thick Dust sericulture

of Main Roads. — Fuschini, C. (Chair of Silkworm-Rearing of the R. Istituto Agrario

di Perugia), iu Informazioni seriche, Year VII, No. 13, p. 198. Rome, July 5,

1020.

Since 1915, private silk-worm breeders and the members of agricul-

tural institutions have asked the author for his opinion on the sub-

ject of planting mulberry trees along main roads, and as to how far the silk-

worms would suffer should the dust be deposited thickly on the leaves. A
first series of experiments had already convinced the author that it was ne-

cessary to direct the attention of silk-worm breeders to t;he bad effects that

might be expected if such leaves were fed to the insects
;
and now, af-

ter 3 years of experimental research on the subject, he has arrived at the

following conclusions :
—

(i) Mulberry leaves exposed to the thick dust of main roads are

injurious, if fed to silkworms.

(2) The injury caused is proportional to the quantity of leaves given
and. to the amount of dust upon them. The effect of the dusty leaves is to

decrease the yield of cocoons (the decrease may be as much as about % of

the normal production) and to render the quality of the silk inferior, to

the extent of causing loss to silkworm breeders and silk-spinners.

(3) These bad effects can, however, be prevented by carefully wash-

ing the leaves in ordinary water or by spraying them thorougly with ordi-

nary- water, employing sprayers such as are used for the control of mildew.

The leaves should be allowed to dry a little before being given to the silk-

worms.

(4) The slower somatic growth of larvae fed on dusty leaves appears
to be traceable to the imperfect utilisation of the nutritive elements of the

leaves, on account of the dust absorbing a certain amount of gastric juice,

which is therefore prevented from acting with equal intensity upon the

whole contents of the stomach.

(5) Whilst awaiting the results of further experiments dealing with

the latter part of the question, the author thinks it well to discourage the

plantation of mulberry trees along main roads, especially those frequently
used by motor-cars, which owing to their rapid motion, raise great clouds

of dust.

1018 -Training Camels. — Droandi, I., in AgricuUura Coloniale, year XIV, No. 5, various

pp. 201-218, I pi. Florence, May, 1920. animal

As a general rule, camel-breeders raise the males for work ind the fe-

males for breeding purposes ; it is only under exceptional conditions that

the females are used for beasts of burden, or for riding. Sterile females

however, are sent to the butcher's or used for work.

Those Nigerian tribes that employ female camels as mounts are an excep-
tion to the rule ; they divide the females into 2 classes : females that have

teen made sterile (" seiddh "), and females in the fourth to fifth months of

gestation (" naya ").

As the female camels habitually enjo}^ liberty and are well-fed, cases

of abortion are reduced to a minimum. The young are suckled under the
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most favourable conditions, and as the stallions are chosen with the great-
est care, the offspring grow well and their strength is insured.

Male camels are born with the characteristic callosities of the camel,
which are in fact all congenital, although some writers (H. Woi^ff, Bla-

CHe;re) regard the sternum callosity alone as congenital.

The young camel is weaned shortly before it is a year old, that is to say,

when its mother is again about to be fertilised. From this time, it hves

solely on grass. Sometimes camel-breeders collect the yearlings into herds

and keep them separate from the herds of the adult camels. At 3 years
of age, the young s^mel is ready to be trained.

There are several breeds of camels, those called
" mehara ", and only

used for riding (such as the animals raised by the Touaregs and Schiambas),
those supplying exclusively beasts of burden, and those that can serve

either as pack-camels, or saddle-camels : the best animals are used for the

latter purpose, and become "
running camels

"

The characters distinguishing running camels are :
— Very light head,

carried high and horizontally; eye large and gentle; long neck; wide, sloping
shoulders ; withers high, spare, horizontal, long ; haunches strong, sloping
backwards ; legs thin, with prominent tendons and masses of muscle

;

thigh wide, flat, long ; hocks low ; perfect balance
;
coat white, skin fine ;

hair short.

Training only lasts a few months, after which (in countries where it

is customary) the camels are generally castrated
;
this operation is always

advisable, as it renders the animals more elegant and slim in shape. Camels

when broken in are gradually accustomed to work.

The first part of the taming process consists in accustoming the young
camel to the presence of man, which, however, begins at birth ;

in fact, in

order to secure part of the camel's milk, the keepers bind some of the teats,

or pass a string round the udder. In districts where the attacks of wild

beasts are to be expected (e. g., in Erythrea, where hyenas attack the camel,

the camels are collected in the evening and to prevent their escaping, their

fore-limbs are fettered, and they are forced to lie down.

The second stage of domestication commences by teaching the animal

to lie down and rise at the word of command; this is done by taking ad-

vantage of the greediness of the camel and tempting him with a handful

or fresh grass, barley, or durra. When this is done a long stout rope is

fixed to the bar of the camel or to the halter
;
the tamer holds the other

end of the rope, and leads the animal to places whither it goes unwillingly
or with fear, such as the most crowded and noisy parts of the town, beneath

trees, on where it is more or less difficult to pass. When the camel has leant

to follow his driver readily, to get up and lie down when told, to pass quiet-

ly through a crowd, to have no fear of noises, and to remain at a distance

from its companions without groaning, it is said to be tamed. The taming

process is the same for pack-camels and riding-camels, but the latter have

to do all the manoeuvres without groaning. On the other hand, the train-

ing the camel receives depends on work it has to do.
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The training of Pack Camels. — When the animal has been tamed
in the manner described above, its pack is put on while it is in decubitus

sternal, and in such as way that it gets accustomed to support the load for

some hours. Once this is done, on the following days the camel is made to

get up, walk and eat with the pack on its back, and is walked about just

in the same mannr as during the first taming-stage. Then, when the cara-

van starts, the driver's place is taken by an old quiet camel, to whose tail

the halter of the young animal is tied ; the first journey is performed with

an empty pack. For a good result to be obtained it is best for the caravan

to go a long way. When the young camel is used to its pack, and to the

discipline of the march, it is first given a light load and afterwards its bur-

den is increased in proportion as it grows stronger.

"Training riding camels. — The author reproduces the rules, follow-

ed by the Touaregs and Meharists of the higher districts quoted by MM.
Venel and Boucher in their

"
Guide de I'officier meh'irisie, and then he

describes less gentle and progressive methods employed by the Scherof ,

Bischiari, and Beni-Amer tribes.

The animal to be trained is provided with a halter which is very tight

round its muzzle, so that it can neither open its mouth nor scream. Two

ropes are attached to the halter, one on each side ; these are fixed to the

ground by means of stakes placed 2 metres apart and this obliges the an-

imal which is kneeling down and unable to move, to keep its head down.

The camel remains for 3 days in this position, without eating or drinking.

On the fourth day, it is untied by two men who each take one of the ro-

pes ; the halter is loosened from the muzzle and the animal is given food

and water. Then it is led about by the two men and finally taken back to

its place to be tied up again. This is done for several days, until the camel

is accustomed to be handled, then it is untied for 3 or 4 hours daily and put
out to grass, but it is still hobbled. Subsequently, the camel is saddled.

When it is used to the saddle, it is necessary to accustom it to the

rider. The camel is held by one man only while the rider mounts ;
he re-

mains in the saddle for a longer time each day, and after a few days takes

the reins himself
,"
the reins are the 2 ropes of the halter which always re-

mains tight round the muzzle during exercise. For some time the young
camel is guided by 2 reins, but later on only one is used. This single rope
is attacked to the left side, and the animal learns to turn to the right or the

left, according to the movement of the rider's hand, coupled with a slight

pull of the rein. When the training is finished a ring is put into the camel's

nose and a thin cord attached to it, this acts as a curb. The camel is not

guided by the reins alone, but also by a long curved stick with which it

is struck on the neck, but this has no effect if it is often used.

It is only when the camel is quite broken to the saddle, accustomed to

obey orders, and no longer thinks of returning to its companions, that it

is trained to run. First a well-trained animal must be procured, and the

two camels are taught to walk together in step, the young one being led

by its driver. Then it is taught to amble along in company with the other

c^mel, the distance being increased every day, and afterwards it is
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accustomed to keep up the same pace bearing a rider on its back. Finally
it is exercised alone.

The Beni-Amers breed pack-camels almost exclusively ; onl}^ verj- spe-
cial animals are set apart for riding-purposes, and these have no real train-

ing. The 5'oung camel is tied behind an old riding-camel, and exercised

in running ; then, without further preparation, it is saddled and mounted
;

recourse is often had to a stick in order to make it obey. Such a method of

training is very faulty it turns out nois}^ obstinate beasts that refuse to

be separated from their companions, though otherwise these camels have
often good points, being weU-shaped and strong.

In the Agordat region, the author has nearly always seen the young
camel with a rope round its neck ; this rope is attached to the neck of an
old camel with an expert : ider on its back. The young camel is made to

run along tied in this fashion for at least 2 hours for several days. There a

child mounts astride on its back, and holds on by the hair of the humps.
When the camel has learnt a proper pace and is accustomed to a rider, it is

saddled and guided by reins but alwa^'s in the campany of its saddle-com-

panion. Finally a man is substituted for the child, and once in the saddle,

he soon teaches the young camel to go alone, to obej^ and above all to keep
the same even pace.

1019 - Castration of the Camel. — Droandi, I., in UAgricultura coloniak, Year XIV,
No. 7, pp. 289-301, tigs. 4 Florence, July, 1920.

In the coastal regions of T ipolitania, neither horses nor camels are

castrated, and as no care is taken in selecting animals for breeding, these

districts possess no special tj'pe of camel proper to them. On the other

hand, in the Central regions and especialh' among the Touaregs, castra-

tion is much practised, only males with exceptional qualities being kept
entire. Therefore, there is a characteristic type of Touareg camel, and
these people alone have succeeded in producing the riding-camel or
"
mehari ".

The author describes the method of castration (extirpation of the tes-

ticles) that he saw practised b}^ the Touaregs and gives his opinion as to the

best means of performing the operation. He advises the castration of all

male camels not required for breeding purposes ; this is best done in the

spring, because at- that season, the animals are in good condition and not

suffering from cold, or tormented by ticks, flies, or other insects. He de-

scribes the operation which consists in Umited twisting of the seminal cord,

and advises that the wounds be stitched.

FARM ENGINEERING

^GRICTTLTURAL

MACHINERY
AND

IMPLEMENTS

1020 - The Use of Tractors in Cochin-China. — Hagen, r., in the Bulletin de rinstitut

scientifique de Saigon, Vol. II, No. 8, pp. 225-227. Saigon, Aug., 1920.

An article by the author has already been published in the Review (i).

dealing with " Motorculture in the Colonies ". In this article he gives the

(i) See R., June, 1920, No. 685. {Ed.
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results of the first agricultural experiments made with the machinery of

the Agricultural Section of the Institut Scientifique.

Caterpillar tractors on the rice farms at Nang-Ren. — The work was

done at the end of the dry season of 1919-1920, from April 16-30, 1920.

The ground was full of cracks, very hard, and covered with rushes and other

herbage. With a 3-furrow plough, u- ing a helic ,1 mould board, an

average depth of 15-20 cm., was worked. The earth was completely turned

and all vegetation buried, Using second speed (6 km., per hour( 20 ares

can be covered per hour, only half the available power being used.

The planters of the region stated that the results were very eood both

in cultivated land and in virgin soil covered with thick herbage, the 1 erbage

being destroyed.

Moreover, the rice crabs and rats are exposed, enabling the coolies to

kill them.

The staff of each outEt consisted of the tractor driver, the plough
driver and an assistant driver in charge of the hauling.

Tractor with tivo driving wheels. — Very good results have been obtained

in the western rice fields (at Soctrang) with the tractor having two driving

wheels and a plough with a cylindrical mould-board. The work is much
better 1han hat do e by natives;' m chanical cultivation is certainly

worth while
;
the chief difficulty to be overcome is the grip on the soil,

which though almost perfect on ground lightly covered with vegetation,

when the ground is bare, wet, and stiff, conical grips should be fixed on

to the wheels.

The working speed during ploughing was 1.5 to i.o km., per hour,

the depth maintained was 8 to 10 cm., and the petrol consumption was 5 to

6 litres per hour.

Banking up rice. — The method employed for banking-up rice is to

turn up the humus and herbage over a track 2.60 metres in width with a

tractor hauled plough, then to ridge up the clay sub-soil with a simple Bra-

bant plough with a hehcal mould-board, otherwise the furrow will not be

deep enough. The earth is now in fair clods ready for the final work, which

is done by the coolies.

Various trials of tractors. — Tractors are also used for drawing wa-

gons unloaded or loaded with padd}-, or towing boats. The author stated

that, the rainy season having started, these tractors continued to work

in 30 cm. of water.

102 1 - Automatic Weighing and Felling Machine.— bertarelu, e., in the /. /. /. Rasse-

<^na dcUa produzione italiana, Nnmcro spccialmente dediaito all'Aqricoltura aWAlimenta-

zione ed alle Industrie derivanti, Vol. IV, Sect. D. No. 6, p. 29, figs 2. Milan, June, 1920.

The determination of' the weight of food products packed in boxes,

bottles etc., and sold according to a declared weight is usually performed

mechanically by fillers which measure volume and not weight. Thus, er-

rors constantly occur, due to temperature, climatic conditions, etc. In the

present article, a weighing and filling machine, to overcome these difficul-

ties, designed by M. G. Cerlini of Parma, is described.
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The maclaine consists of a movable stand a which acts as a weighbridge
on which the box or boxes are put ;

above it is a hopper h made of acid-

proof bronze. The weighbridge is adjustable to the desired weight and
as soon as the correct amount of produce has been fed from the hopper into

the box below, the weighbridge a tilts and in so doing the revolving axle

closes an electric circuit, through the switch box at c.

4,

1

FARM
BUILDINGS

The closure of the circuit brings into action an electro-magnet d whicn

attracts the metal rod h and releases at once the bell-crank which in turn

operates on a spring catch which causes a double valve to fall, like a gml

lotine, across the mouth of the hopper, thus stopping the fede at once. A
switch (/) cuts off the current, the machine returns to normal, and is again

ready for use.

The amount of electric current required is very small and the machine

reduces manual labour to a minimum.

^^'oRK]VIAN, J. yi.,

79, PI. 34, plans 7,

I022 - Construction and Fire Protection of Cotton Warehouses. -

in the United States Department of Agricidture, Bulletin's". 8oi, pp i

Washington, 15 Dec. 191 9.

The article includes the primary factors in warehouse design, and gives

instructive details of the fire-resistive, slow burning, semi-slow burning,

frame and iron-clad constructions now in use in the cotton warehouses in

the United States. Useful plans are given illustrating the various construc-
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tions as a basis for warehouse planning, and plates indicate the degree
of success with which certain types have withstood the tests of fire.

Fire resistive construction is advised for warehouses several stories

high, but the slow burning construction is sufficient for a single story ware-

house.

An inexpensive method suggested of securing protection from exte-

rior exposures is to use masonry for the exposed walls, and frame construc-

tion for walls not exposed.

RURAL ECONOMICS

1023
- The Cost of a Vineyard in 1920 in Certain Regions of France. — charoulet, a,.

in La Feuille vinicole de la Gironde, Year LXV, No. 9, p. i, March 4; No. 10, p. 2,

March 11
;
No. 17, p. 2, April 29. Bordeaux, 1920.

In the Libournais district. — In this article M. Charoulet discusses

the cost of a hectare of vineyard three years old, the cost of upkeep during
the years following, and the yield.

First year Fr.

Per hectare of fallow or under cereals. 8 000.00

Digging up before planting 3 500.0c

Manuring (night-soil of farmyard manure) i 500.00

Superphosphate : 800 kg., at 30 fr., per 100 kg 240.00

Plants : 5 400 at 80 fr. per 100 4 320.00

Planting •_
600.00

Weeding and labour 200.00

3 sulphate sprays and labour 80.00

18 440.00

Interest on 18 440 fr., at 6 °o i 106.00

Total cost per hectare ... 19 546.00

Second year Fr.

Carried forward 19 546.00

Preparation 450.00

Sulphating and sulphuring 250.00

Replacement of I/20 of non-sprouters, 270 plants at 80 fr., per

100 216.00

Labour for replacing plants 24.00

Interest on 19 546 fr., at 6 % i 172.00

Total cost per hectare at end oi second year . . . 21 658.00

Third year Fr.

Carried forward 21 658.00

Preparation 450.00

Replacements 80.00

Staking : 5 400 stakes at 400 fr. per i 000 2 160.00

Iron wire. 3 rows No. 15, 480 kg., per hectare at 180 fr.,

per 100 kg 864.00

Pointing, stringing, supporting 250.00

Willows for arching, labour 30.00

Labour on stringing and wiring 250.00

[1033-1023]
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Four sulphatings :

Spray mixture 495.00

lyabour 320.00

815.00

Three sulphurings, sulphur, labour 130.00

Interest on 21 658 fr. at 6 % i 300.00

Total cost at end of third year . . . 27 987.00

Deduct : net gain 10 casks at 300 fr., per cask 3000.00

Balance ... 24 987.00

Thus one hectare of vineyard cost, by the end of the third year, 24.987
fr., so that amount cultivated by the farmer, namely, five hectares has cost

124 935 fr.

Expenses per year
from the 4t!) year Fr.

Replacements of dead plants 200.00

Feed for one horse or ox 3 000.00

Preparation 2 500.00

Sulphating :

120 barrels at 5 kg. := 600 kg., sulphate at 190 fr., per 100 kg. ... i 149.00

300 kg., lime at 30 fr., per 100 kg 90.00

I^abour : 5 fr., per cask 600.00

Sulphur sprays :

400 kg., sulphur at no fr., per kg 440.00

I^abour 100.00

Replacement of stakes, etc 200.00

Harness, shoeing etc. 600.00

Rushes : 20 trusses at 2.50 fr. , 50.00

Superphosphate 600 kg., to the hectare, i. e. 3,000 kg., at 27 fr. per

100 kg.^ . 810.00

Manuring, etc 500.00

Vintage : 25 fr., per cask 2 250.00

Two drawings (delivery March) 180.00

Taxes, Insurance, accidents, hail, etc. , 2 000.00

Interest on 124 935 fi., at 6 % "^ 7496.00

22 156.00

The minimum expenses in the fourth and following years average,
is then 22 156 fr. per annum, exclusive of the owner's time given to

management.
The average yield of 5 hectares is 90 casks, which at 300 fr., per cask

totals 27,000 fr., and at 400 fr., per cask totals 36000 fr. Thus by selling

at 400 fr., the cask, a gross profit of 13 844 fr., is made. Apart from the

average net profit, account must be taken of sprays, casks, utensils,

packing, transport, loss, disease, etc. which is by no means small.

In 191 7- 18- 1 9 those who did not suffer from hailstorms notably bene-

fited, but they had suffered badly before from long periods of oidium, phyl-
loxera, mildew, black-rot, frosts, hailstorms, trade depression, etc.

The following table shows the increase in the working expenses of the

vine growers from 1914-1919.

[1023] t
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1914 1919

Manual labour per daj' 3 10

Cost of ploughing per day 8 25

100 kg., sulphur 18 120

100 kg., copper sulphate 50 185

Iron sulphate 5 25

Rushes 0.75 2.50

Willows. 4 20

Fodder 12 80

Straw 7 40

Plants, per thousand . . 60 800

1914 1919

Horse i 000 4 000

Cart 400 2 000

Pig, per 100 kilos .... 120 i 100

Boots 20 80

Clothes 100 400

Meat (per pound) .... i 4

Superphosphate (100 kg.) . 6 27
Sabots 125 lO

Oxen
'

. . . . 600 4 000

Casks 14 180

InBlayais.
— The cost of vine-growing over an area of about 11 hectares

worked by three vine-growers, living with their wives on the property, and

having a horse and wagons ;
—

Cost in 1914.

Cultivation (pruning, training, etc.) ;

Two hoeings and twice ridging ;

Two hoeings ;

Raising, thinning out and topping ;

Four sulphatings ;

Three sulphurings.
At 75 fr., per day 2250.00 Pr^

Cost of 500 kg. of copper sulphate at 60 fr., per 100 kg 300.00
Cost of 1000 kg., of sulphur at 20 fr., per 100 kg. 200.00

Cost of manure, fertilisers, rushes, willows 400.00

Vintage, 20 cutters and 10 men for 15 days, food included 2000.00
Horse feed at 2 fr., per diem for 365 days 730. §
Wine given to the vine growers, 2 casks per family (3 families) 6 casks

at 70 ir., per cask 420.00

Repairs and upkeep 300.00
Taxes and insurance 400.00
Rent of vineyard or interest on capital : 60 000 fr. at 5 % 3 000.00

Total ... 10 000.00

Cost in 1920.
Cultivation (pruning, training, etc.) ;

Two hoeings and ridging twice ;

Two hoeings ;

Raising, thinning out and topping ;

Four sulphatings.
At 250 fr. per day .•

• • 7 500.00
Cost of 500 kg., of copper sulphate at 60 fr., per 100 kg 850.00
Cost of 1000 kg., of sulphur at 20 fr., per 100 kg. . .

•

i 000.00
Cost of manure, fertiliser, rushes, willows i 200.00

Vintage time, 20 cutters and 10 labourers lor 15 days feeding included ... 5 000.00

Horse feed at 10 fr., per diem for 365 days 3 650.00
Wine given to the growers : 1/4 cask per diem at 300 fr., per cask, 7 1/2 casks . 2 250.00

Repairs and upkeep i 000.00

Taxes and insurance 500.00
Rent of vineyard or interest on capital : 120 ot)o fr., at 6 % 7200.00

Total .

Fr.

30 150.00
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The Vineyards of Burgundy (Cote de Beaune) .
— The vineyards of

3urgundy generally are very much subdivided and there are very few home-
steads and vineyards combined, so that advantages such as exist on large
farms are rare. The owners of these small vineyards do most of their

own work, and during the busy season obtain help from those whose vi-

neyards are not big enough to demand their whole attention. The cultiva-

tion of these small holdings is certainly the most advantageous ; there is

no great expenditure of money, and it is to the direct interest of the

grower to obtain the maximum yield at the minimum cost. The large

properties are put either into the hands of middlemen, or kept under direct

management which, although more troublesome, gives better results. In
order to obtain a good idea of the cost of working a lo-hectare vineyard
all the various factors concerned in its maintenance must be consider d.

If it is admitted that the vineyard has a life of about 30 years, 33 ares

must be reconstituted annually, i hectare of i, 2, and 3 year-old vines, is

not in bearing, 8 hectares are yielding and 67 ares are resting.
Reconstruction. — This entails the following expenses :

Fr.

Digging up : 33 ares at 1000 fr., per hectare 330.00
Grafts : 3300 grafts for 33 ares at 600 fr., per 1000 i 980.00

Staking: 560 stakes at 0.75 fr., each. 420.00
Iron wire : 300 kg., at '200 fr., per kg. 600.00

I 020.00
Manual labour for 8 daj's at 12.50 fr., per diem 100.00

Total cost of 33 ares, ... 3 430.00
Cost of I hectare roughly . . . 10.000.00

Exploitation.
— The "

pinot
"

vines of Bourgogne need particular
attention because of the nature of the variety, the cHmate and the quantity
of the product.

Pruning starts with the first fine days in February, followed by till-

age (3 or 4 times per year) , training, which is done by removing the shoots

growing on old wood, tying up, and topping. Next comes spraying with

copper sulphate and manuring.
The cost of the 9 productive and non-productive hectares are as follows :

Fr.

Pruning i 625.00

Cultivation
; going over by hand 4 times 2 550.00

Cultivation
; ploughing four times 2 880.00

Training ;
female labour 880.00

Tying and topping ; female labour i 440.00

Sulphuring ; manual labour, 2 treatments 375.00

Sulphur ; 50 kg., per hectare at about 100 fr., per kg 500.00

Sulphating ; manual labour, 3 treatments i 050.00

Sulphate, 500 kg., at 200 fr. i 000.00

lyime or sulphur, 330 kg., at 30 Ir 100.00——— I 100.00

Manures, fertilisers, Y4 manuring . . y i 800.00

Transport of materials, manure, etc i 000.00

Total cost for 9 hectares ... 15 200.00

Cost per hectare i 700.00

[1023]
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The figures just stated are purely theoretical, and in practice they
shotild be increased by at least ^ and, because of the scarcity of labour,

the staff must be kept at full strength during the slack season, when only

odd-jobs can be done. Nor has the cost of repairs to the tools, sprayers,

and wagons, or the insurance taxes, or general treatment been included.

In short, it may be stated that the total cost per hectare is as follows :

I. - Cost of reconstruction (theoretical)

Increased by Y3
Total

II. — Cost of exploitation
Increased by ^/3 . • •

Total

III.

Fr.

10 000

3 300

13 300

Fr.

1 700

560

2 260

Fr.

I 000Interest on Capital at 5 %
The value of the land for money interest and amortisation of the

invested capital is calculated on an average of 20,000 fr., per vineyard of

the best vintages, a value exceeded in the past but not guaranteed to day
for an immediate liquidation.

The yield of the large Burgundy vineyards under favourable circSim-

stances hardl}^ ever averages more than 13 hectolitres of wine per hectare.

AGRICLTIvTURAIv INDUSTRIES

1024 - Detection of Cider in Wine. — Garino-Canina (R. Stazione enologica sperimen-
tale d'Asti), in the Giornale vinicolo italiano, Year XI^VI, Nos. 20-21, pp. 164-166.
Casale Monferrato, June 6, 1920.

The author first briefly treats of the physiological and diagnostic pro-

perties of the gummy, pectic substances common to all fermented bever-

ages, and in order to show how the presence of cider may be detected in

wine, he describes the methods used by Scurti, A. Muntz and E. I^aine for

determining them. Afterwards he gives the data of his analyses of both

grape and apple musts.

Table I. — Analyses of grape musts.

Favorita must 1919
Ordinary red wine 1919

» » of the south 1919
Old red wine 1915
Fine red wine (Barbera) 1919

Dry white wine . 1919
Sweet » » 1919
Red Piquette

Alcohol
Dry

Extract

Gummy
and
pectic

substances
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Table II gives the composition of sweet and of acid apple must ob-

tained from 10 kg., of apples that were cut into quarters, left to stand for

24 hours, and then well pounded with a wooden pestle before being pressed.

Table II. — Analysis of apple must.

Density of must at ^5/ig i .0466

Reducing sugars gm., per 1000 . 83.20

Saccarose 12.40
Extract 3C'-oo

Extract, sugars deducted . . . • 125.00
Pectic substances ..... - . 0.990
Ash 2.40

Total acidity in cc. N/i per 1000 . . 73.50
Combined acidity per 1000. . . . 23.00
Total tartric acid 0.00

» malic » - 90.20
» tannic » 0.30

Total nitrogen (N) 0.112
Total phosphorus (PO*) o.ioo

A certain portion of this must, after being thoroughly sterilised, was
sown with yeast that had been selected for Champagne, on November, 23,

1919 ;
12 days later it was filtered once, and on analysis, gave the results

set forth in Table III.

It is not possible to make a serious comparison based on the pectic and

gummy substances alone, for as may be seen, they are present in very small

quantities. Tartaric acid, though not occurring naturally in apple-must,

may have been added, by way of adulteration, and the saccharose after-

wards found in apple must becomes inverted later and disappears during
the fermentation process.

Density of cider at ^S/ig 0.9993
» » distilled cider .... 0.9915

Residue brought up to volume • 1.0084
Alcohol in volume % 6

Extract in gm., per 1000 ... 20.16

Reducing sugars in gm., 1000 0.97
» » after inversion • 1.55

Dry extract in gm., per 1000 . . 18.61

Pectic substances 0.960
Ash in gm., per 1000 .

•

2.15

Total acidity in cc. N/i per 1000 . 80
» volatile acidity 3.65
» combined acidity 27.00

Total tartaric acid ....... 0.00
I) malic » 73-00
» lactic I) 4.60
» tannic » 0.25
» succinic » 7.80

Total nitrogen (N) 0.0999
Total phosphorus (P04) o.ioo

The author thinks that the best method to adopt in these investiga-

tions is the one used b}^ MM. Medingen and Michel ; 15 cc. of wine are test-

ed b^^ adding a concentrated solution of nitrates of sodium and potassium.
If there is cider present, the liquid assumes a colour varying from dark-

green to blackish-brown, and after a short time, blackish flashes appear ;

these are insoluble in water and alcohol but soluble in alkalis, in which

they produce a red coloration.

In white wines made from grapes, this treatment gives rise to a colora-

tion varying from orange-yellow to dark-yellow, but no precipitate is form-

ed. Sulphurous acid retards the reaction, which, however, appears more

clearly after a certain time. Pasteurisation is without any effect.

[1084]
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This test is less decisive in the case of red wines, owing to the colour-

ing matter present, which on being acted upon by strong acid, makes the

wine turbid, and produces a brown deposit, thus masking the colour reac-

tion to a large extent.

1025
- Cider from Wild Apples of Tran-Ninh (Laos Indo-China).

— See No. 989 of

this Review. »•

1026 - The Use of Rice in Distilling and Brewing. — Samuel, M. (Chef de fabrication^ la

Societe Frangaise des Distilleries d'Indochine), in the Bulletin agricole de I'lnstitut Scien-

tifique de Saigon, Year II, No. 4, pp. 109-116, plates 2. Saigon, April, 1920.

In those countries of the Far Ea.st where rice is grown, this cereal is

used as raw material for the manufacture of alcoholic beverages, especially

brandy, sake (Japanese beer), choum-choum (Indo-Chinese brandy) etc.

European manufacturers have installed themselves side by side with na-

tive producers, whose methods are always of an empirical nature.

The author makes a comparative study of the native methods and

modern methods. He also studies the products obtained by both :
—

Alcohol and its by-products (rice-vinegar, acetone, and butyl alcohol),

and discusses the question of using rice in brewing pale ales. The rice

is employed as a substitute for malt, and sometimes replaces it to the ex-

tent of nearly 30 %.

1027
- Beet Syrup. — GREOoraE, a. (Directeur de la Station de Chimie et de Physique

agricoles de Gembloux), in Annalcs de Gembloux, Year 26, Part 6, pp. 265-271. Brus-

sels, June, 1920.

The author advocates a more extensive use of beet syrup, which is a

very nutritive, tasty, wholesome and economical article of food. It would be

possible, with suitable methods, to obtain 12 000 kg., of syrup per hectare

of beets. At first the slightly bitter taste of the syrup is not very agree-

able, but persons soon get accustomed to it.

The manufacture of beet syrup is not a new thing, it has long been made
in those districts where apple syrup is used and is employed as a substi-

tute for the latter. This is especially the case in the Province of Liege and
in Westphalia, but as a rule it has remained a small industry that is little

studied, and badly provided with apparatus.
The syrup factories at present use the sugar beet, which, in the author's

opinion, is a great mistake as the raw material should consist of the semi-

sugar beet, which has a high yield and produces a non-crystallisable syrup

containing manj^ impurities, especially pectic substances that give its

special character to the product and at the same time, increase the out-

put. Further the semi-sugar beet furnishes more than twice as much pulp

per unit of surface than the sugar-beet, and its pulp, which is easily dried,

is an excellent stock feed.

In making the syrup, it is necessary as far a.s possible, to prevent the

cell contents (probably albumen) from finding their way into the syrup, as

they impart to it a bitter flavour. In order to obtain syrups rich in pectic

[1024-I031]
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substances, the beets must be boiled and the juice extracted by
pressure.

Two processes are used. In one, the beets after being well cleaned,
are cooked in a small quantity of water, then cut into pieces by a machine,
and the mass is finally passed through the press. In the other, the roots

are cut up into long narrow pieces or thin slices which are then boiled in

water and subjected to pressure. The author remarks that the second pro-
cess is probably preferable from the point of view of the quality of the

product.
In the experiments it was found that by a second treatment of the re-

sidue of the first pressing and the addition of the juice from the first boil-

ing, the yield of raw material is increased about 2.5 %. If this method is

adopted, it is clear that the second extraction mentioned above will give
a better result, and less of the cell contents will pass into the juice.

With a view to leaving behind in the pulp the nitrogenous substances

causing the bitterness of the syrup, the author suggests trying the method

employed by Steffen in sugar-making, that is to say, to allow the pieces
or thin slices to fall directly into the boiling juice as the}^ leave the

rootcutter. In this manner the nitrogenous substances coagulate
better.

With regard to a press, a hydraulic press, or one of the automatic

mechanical presses now used for grapes can be employed.
In order to obtain a really fine product, the juice obtained should be

purified in order to remove the pulp fragments, a small quantity of which
is sometimes present, and also such soil as has not been completely washed
off the roots. For this purpose a continuous centrifugal machine of the

type of the BourGmeister and Wain cream-separators might be

tried.

The juice should be evaporated by direct heating. This sUght cara-

melling produced under these conditions is necessary to give the syrup its

characteristic taste and aroma. A triple effect evaporator would perhaps

give a product of better appearance, but less tasty. But the impure li-

quid is very effeivescent, and treatment in a triple effect evaporator is

not without difficulties.

In his experiments, the author used an apparatus calculated to hasten

evaporation, while keeping the temperature of the Hquid lower. At the

same time, effervescence was prevented. This apparatus, of which the ob-

ject was to increase the evaporating surface, was simply composed of an

endless chain made of sheet-iron plates united by rings. The chain was
mounted on a drum rotated by a handle, the free end being plunged into

the liquid. Evaporation,when effected in this manner, takes less time, and
the quality of the syrup is greatly improved.

The yield of syrup naturally varies with the quality of the beets used,

the way they are treated, and also the concentration of the final product.
It may be as much as 17 % of the raw material.

The S3^rup is put into little bowls, or earthen- A^are pots. If sufficiently

concentrated, it keeps indefinitely and even improves with age.

[I03T]



INDUSTRIES DEPENDING ON PI,ANT PRODUCTS II9I

1028 - Maize Sugar (i).
— Vieellard, p. (Directeur du I^aboratoire de Genetiquede ^I^;lS-

titut Scientifique de rindochiue) and Tran-Van-Huu (Assistant at the Same Labora-

tory), in the Bulletin a^ricole de I'Jnstiiut Scientifique de Saigon, Year II, No. 4, pp. io5-

108. Saigon, April, 1920.

The question of maize sugar has been studied since the beginning
of the twentielth century in the United States, and it has also been inves-

tigated in India and South Africa. The prehminary experiments carried

out in these countiries have shown that simply by removing the female

ears at the moment when the seeds are about to become milky, the stem

becomes full of sweet sap containing from 9 to 14 % of sugar, though

normally there is but very little glucose and no saccharose in the stem

of the maize.

The authors have made experiments which confirm these data. They
consider that the sugar represents the reserve products elaborated by the

plant, and that the removal of the ears prevents the sugar being trans-

formed into starch in the grain.

The author's experiments were carried out at the Phumy Selection

Garden, and were made on maize sown by M. CarlE for selection ;
there-

fore, in order not to interfere with his work, only 4 or 5 stems per lot

were used. The dates of the removal of the heads and of the harvest

were chosen so as to allow from 7 to 34 days' interval, according to the

lot, between these operations.
The analyses were made by M. Vernet, Director of the Chemical

Ivaboratory at Saigon, as soon as possible after the harvest (in the case

of lot 3, six days were allowed to elapse between the gathering of the

stalks and their being sent for analysis, which would perhaps explain
certain anomalies).

The accompanying table which gives the results of the analyses clas-

sified in ascending order of the interval between the removal of the heads

and harvest, shows that if the maize stem 5nelds much less sugary juice

than the sugar-cane (the yield being only 38 to 48 % in the case of the

former, as against 80 % in that of the latter) the bagasse contains a very

large amount of sugar that could be extracted by maceration or diffusion.

The total yield of saccharose, as compared with the weight of the stem

stripped of its leaves, varies from 7.25 to 10.27 %, whereas that of the

glucose varies from 1.33 to 3.11 %.
If the saccharose were extracted by the ordinary processes employed

in sugar-factories, only % of the amount would be obtained, since the large

quantities of ash and glucose present would prevent the crystallisation of

the sugar. It is, however, quite possible that new processes could be

devised.

Further, these difficulties would not exist, if it were a question of

manufacturing alcohol
;
for this purpose, the total sugar content, saccha-

rose 4- glucose would alone have to be considered.

The total sugar obtained by the authors from the fifth lot amounted
to 13.38 % of the weight of the stem.s. It may be that the optimum

(i) See R., Dec, 1914, No. 1104 and R., May, 191 5, No. 540. {Ed.)

[1028]
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interval between the rempval of the female heads and the harvest is longer
than 34 days, and that a still larger yield might be obtained by prolonging
it. The authors intend to continue their experiments.

Results of the Analysis.

I<OT.I r,OT 2 Lot 3 Lot 4 I,OT 5

Name of Variety
Date of sowing
Date of removal of ears ....

i

Sowing and
harvest . .

Removal of ears

and harvest.

Study of the stem.

Average weight of stripped
stem

Average weight of leaves. . . .

Proportion of weight of leaves

to total weight %
\^^eight of sap extracted % . .

Weight of bagasse %
'

I,oss of weight of bagasse at
j

io9° % I

Study of sap

Density brought up 15° . . .

Dry extract %
Ash % .

Saccharose %
Glucose %
Glucose coefficient

Quotient of purity .....

Sugars calculated in proportion
to the weight of the stems

Saccharose

Glucose

in the extracted

sap %
remaining in the ba-

gasse % - • . .

( Total %
/ in the e.-stracted

\
sap %

; remaining in the

1 refuse % . . . .

Kontum

20/1 1/19

29/1/20

77

7

0.322

0.428

56
38.02

6i.g8

66

1054
13-23

0.97

. 911
2.25

2473
68.85

346

3-79

7-25

0.85

0.94

Total %. •.

Total sugar o-l

Theoretical yield of alcohol at

100° %

[1088]

1.79

9.04

5-51

Kontum

20/1 1/19

29/1/20

84

14

0.295

0.165

66
35-77

64.23

58

1058
14.04

1.278

9.84
1.68

17. II

67.67

3-52

4.28

7.80

0.60

0-73

1-33

9-13

5-58

Saigon

25/10/19

7/1/20

93

19

0-356

0.105

23

33-84
66.16

65

1061

8.75
1.62

18.55

56.81

2.96

4-45

7-41

0.55

0.82

1-37

8.78

5-36

Saigon Gelemenado

25/10/19 i 28/10/19

7/1/20 i 6/1/20

100

26

0.463

0.240

34

48.73

51-27

52

1062

15.08
1.22

10.32

2.03

19.67

68.43

5.02

3-13

8.15

0.99

0.61

1.60

9-75

5-95

103

34

0-335

0.295

47
38-45

61.55

64

1069
16.61

2.276

11.97

3-63

30.36

72.18

4.60

5-67

10.27

1-39

1.72

3 II

13-38

8.16

.L
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In plantations supplying a factory where sugar, and alcohol are both

made, experiments in growing sugar-maize, should be made, if only with
a view to using the distillery plant during the dead season. In Cochin-

China, maize is sown, according to the districts, either in November and
December, or in April and May. The sugar-maize would therefore be har-

vested in February and March and in July and August, and as the sugar-
canes are gathered from November to February, the two maize crops could
be intercalated in the period when the sugar-canes are left to rest. .

Although it is difficult to estimate a priori the alcohol yield of maize

per hectare, at least 20000 kg., of stripped stems can be reckoned per
hectare, and taking the average sugar yield at 10 % of this weight, we should
have 2 000 kg., of sugar or i 000 kg., of alcohol at 100°, allowing for losses.

These yields could be greatly increased by improved cultural methods
and the use of fertilisers. It most also be taken remembered that, though
they seem small in comparison with the yield of the sugar-cane, these
returns are obtained 100 days after the maize is sown, whereas the sugar-
cane is only ripe, at the earliest, 8 months after the cuttings are planted out.

1029 - Tunisian Olive Oil ; Detection of Tea Oil in Olive Oil. — i. dybowsky, j. and
II. MiLLiAN, E., in Compter rendus des Seances de VAcademic d'Agriculture de France,
Vol. VI, No. 23, pp. 577-581. Paris, June 16, 1920.

I. — The olive tree was not grown at all in Tunis before that country
became a French Protectorate. Since then, the French, inspired by the
work of the ancient Romans, have popularised the olive industry, which
has become of very great importance.

Large areas of land sold by the Administration of Agriculture at

10 francs per hectare, on the sole condition that 10 olive trees should be

planted, have become valuable beyond the most sanguine expectations.
With the expenditure of a few hundred francs, a hectare was planted with
18 olive trees, which it supported till the time of bearing. The foliage of

the trees was very fine, and the average yield amounted to from 8 to 10
litres per tree.

At the present time, as prices have risen to 6 and 7 fr. per litre, each
tree is worth several hundred francs, The ohve groves of the south
have acquired a value that exceeds the most optimistic pre\'isions.

There is still unoccupied ground, where more olive-trees could be

planted.
In 1917, Tunis produced 24 400 000 litres of oil

; in 1919, 21 433 000
litres : this includes olive-oil of first quality and oil from olive-pomace.

As all matters relating to this industry are of great interest, M. Dy-
bowsky made a communication to M. Millian on the subject of the
adulteration of olive oil by the addition of tea oil, which. is said to be

practised in England.
Care must be taken in France to prevent the olive-oil from French

North Africa from being tampered with, lest it should lose its well-deser-

ved reputation. The following is a summary of the communication in

question.

[I0?8-I0?9]



1 194 INDUSTRIES DEPENDING ON PI,ANT PRODUCTS

II. — The advilteration of olive oil with tea oil, which greatly resem-

bles the former in its physical and chemical chfiracters, has been greatly
facilitated by the progress made in industrial -rectification and deodoris-

ation, and much encouraged by the high price commanded by olive oil.

Of the various methods of detecting this fraud, 3 alone are worth men-

tioning :

(i) 50 % Mixture. — The difference in the fatty acid content per-
mits of the detection of the addition of 50 % or more of tea oil (this is

not a very reliable method, as the fatty acid content of olive-oil itself is

not invariable).

(2) 10-20 % Mixture. — Action of nitrous fumes.
— Test-tube

2.5 cm. in diameter ; 20 gm. oil
; 6 drops sulphuric acid at 66° C. ;

shakte

for a minute ; 9 drops nitric acid at 400 C. ; shake for a minute
; plunge

the tube into boihng water for 5 minutes ; put the tube into a cold bath
at from 8 to iqo C. Examine the contents after 2 hours. The most in-

teresting results are as follows :

(a) Isometry is complete with 20 % mixture, and the mass remains

entirely liquid..

(&) If 10 % of tea oil is added, the mixture solidifies, but the mass
has not the consistency and hardness obtained with pure olive oil.

{3) 5 % Mixture. — Characteristic Reaction. — This is obtained

by using the old method adopted by Caii,i,ETET : 5 cc. of pure sulphuric
acid at 66° C. ; 3 cc. nitric acid at 400 C. ; 3 cc. water

; shake vigorously
to mix ; add 4 cc. oil ; shake for 30 seconds ; plunge the test tube into

water at 50 C. for 5 minutes ; leave standing in water for 15 minutes and
then examine :

Name of oils
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with conical detachable bottoms forming hydraulic joints ; both are sup-

plied with two tubes for attaching to the water supply.

(2) A cylinder 15 cm. in diameter, in which cold water also circvi-

lates
; this cylinder, which is placed inside the other, is surrounded by

discs that are incorporated with it
; on these discs are placed covers acting

as baffles.

The apparatus is pat vertically on a stand and connected with an

ordinary still with hydraulic joints.

The object of the discs attached to the central cylinder is to retard

the movement of the vapours and to lengthen the time of their passage
through the apparatus, thus ensuring more complete condensation.

The camphor sublimes in heating and becomes deposited, owing to

the cooling action, on the sides of the centre cylinder and on the first discs.

The essential oil and the water of condensation flow away through the

lower tube. These liquids are caught in a Florence flask in which they
separate.

The distillation experiment carried out by the author at Nui-Chua-

Chang, in the Province of Bienhoa, with this condenser attacked to a
DEROY still, gave the following results with fresh leaves :

Weight of fresh leaves distilled 54 kg.

Crystallised camphor obtained 0.250

Essential oil collected 0.025

Camphor yield per i 000 of fresh leaves 4.63

Yield of essential oil per i 000 of. fresh leaves .... 0.83

This camphor, which is of laevo-rotatory Borneol, when treated with

dilute nitric acid, gave an oxidisation product with the smell of ordinary

camphor.
The essential oil is of a fine amber colour. On cooling, it deposits

crystallised camphor.

1031
- Concentration of Tobacco Extracts by Freezing.

— Ferretti, u., in the Rivista

del Freddo. Year VI, No. 3, p. 87. Rome, March. 1920.

The author, quotes the work of Parenty and Monti (i) on the
concentration of vegetable extracts by freezing; the last-named author
has shown the importance of this method to Italian industry ; he has
invented and patented a rotary concentration, which according to the

author, gives much higher yields than those given by the usual system
employing ice,

The author advised that the Monti system shoidd be used for concen-

trating tobacco extracts by the ItaUan Department of State monopoHes,
for, taking into consideration the present price of coal, it is much quicker
and cheaper, than concentration by evaporation. With a Monti direct

expansion rotary freezer, 500 kg., of ice is separated per hour from 1000
htres of solution. The Monti apparatus has been in use at the oenological
station at Asti for several years and has been utiHsed with great success
in various industries, e. g., for the concentration of must.

(i) See R., Sept. lyi;, No. P57. [Ed.)

[1030-1031]
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1032 - Broom as a Paper Making Material. See No. 987 of this Review.

1033
- New Method of Freezing Vulcanisation of Rubber. — See No. 976 of this Review',

note (i),

iNDUSTRIES
DEPENDING
ON ANIMAL
PRODUCTS

1034.
- The Development of Acidity in Milk (i).

— Steuart, d. w. (university

College. Cardiff, Wales), in The Journal of Dairy Science. Vol. Ill, No. i, pp. 52-59,

Bibliogr, of 7 publications. Baltimore, Jan. 1920.

These experiments were designed by the author to cast some light on
the bacteriology of the keeping properties of butter, and of the ripening
of cheese. The cause of the natural acidity of milk had been previously

proved as not due to lactic acid. A fairly complete summary of earlier

experiments on the subject will be found in I,AFi^R's. Handbuch der Techni-

schen Mykologie, and in Dr. Fascetti's, original article in our Review,

February 19 15.

When milk is retained for some time the acidity increase is due to

the production of acids from the milk sugar by bacteria. After interme-

diate phases when the acidity reaches about 0.3 %, the milk will curdle

on boiling, and when it reaches between 0.60 to 0.86 %, the milk coa-

gulates spontaneously.
The author shows as a result of his own experiments, the change in

the acidity of milks retained at three different temperatures in the accom-

panying graphs. In cold storage it shoitld be noted that the acidity in-

creases somewhat slowly and the maximum attained is about i %. At

blood heat the acidity increases very much quicker and may attain to as

much as 3 % in one week. The lowest acidity reached in one week at this

temperature Was 1.6 %. At room temperature the acidity increases at

an intermediate pace, but the maximum attained varies very greatly, any

thing from i to over 3 %. The explanation lies in the type of germ encou-

raged.
The principal add producing bacteria in milk may be conveniently

divided into four groups (lyOHNis) as follows :

(i) Lactic streptococci ; a good strong culture of these germs, seeded

into pasteurised milk should produce'an acidity of i % in 12 hours, at 72° F

(1% inoculation).
*

(2) Intestinal lactic bacteria, which originate from excrement. They
are over numerous in milk which' has been ripened without the aid of a

good starter.

(3) Lactobacilli (including Bacillus hulgaricus). At i %, inoculation

of
"
lactigen

"
into pasteurised milk will produce about 1.2 % acidity

in 12 hours at 98° F.

(4) Lactic micrococci, principally found in milk held in cold storage.

All four groups are found in commercial milks, and the author states

that it is because the lactobacilli develop quickly and strongly that milk

at blood heat develops so much acidity. They do not develop in cold

storage, and it is not certain at room temperature. \Vhen the acidity of

(i) See R., Sept. 1918, No. 1046 and R., Dec. 1918, No. 1418. [Ed.)

[I03S-1034]
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milk exceeds 1.25 %, it can usually be proved that the}^ are present and
when they do develop, the high acidity produced favours the growth of

yeasts, which subsequently reduce the acidity.

Experiments with subcultures from milks held in cold storage, at room

temperature and at 98° F, indicate similar results, and agree with the re-

sults obtained b)^ ORI.A JENSEN, Rosengren and others on the bacterio-

logy of butter.

Other organisms sometimes taking part in the final reduction of aci-

dities were moulds, Oidium lactis, Penicillium, etc.

. Experiments with pasteurised milk showed that the 4 groups of lactic

bacteria do not form spores, and so do not survive pasteurisation. When
milk is pasteurised, spore forming rods survive. When held subsequently
at almost any temperature within reasonable limits, these milks finally

curdle and at that time may or may not show an increase of acidity com-

pared with fresh milk. The curd, however, begins to digest and the aci-

dity of the milk wall then rise.

1035 - Decomposition of Hydrogen Peroxide by Micro-Organisnxs Extracted from
Pasteurised Milk. — FouassibR, M., in the Comptes rendus de VAcademic des Sciences,

Vol. ClyXX, No. 2, pp. 145-147. Paris, Jan. 12, 1920.

It is well known Ihat hydrogen peroxide is decomposed when added
to fresh milk. This is brought about by the influence of diverse catalases,

some of which, physiological and some microbial. Amongst the latter the

catal5rtic power of lactic ferments in particular has been carefully investi-

gated, chiefly by Sarthou {Comptes rendus de VAcademie des Sciences,

Vol. Civ, pp. 119, 1910). Whatever may be the origin of these catalases,

they are destroyed, at least as regards their effects by pasteurisation.
If to increase the length of preservation, hydrogen peroxide is added to

milk which has just been pasteurised, the hydrogen peroxide disappears
after a few hours and that, so the author has found, before the acidity of

the milk thus treated shows any modification. It thus seems reasonable

to suppose that in the pasteurised milk there are germs which resist

pasteurisation and possess a strong catalytic action.

This is what the author tried to establish and his results are given
in this article.

Cultures were made on lactose agar with several pasteurised milks

in daily use. Besides the lactic ferments, the author has isolated several

organisms, amongst which Bacillus suhtilis, Tyrothrix tenuis, Oidium lac-

tis, and a lactic yeast, have been met most frequently. In order to de-

termine the comparative action of these organisms on hydrogen peroxide
the pure cultures were made on a liquid lactose medium, peptonised and
sterilised in a series of test tubes. One sample was kept as a control,

one received i % of hydrogen peroxide of 12 volume strength, another

received 4 % of hydrogen peroxide, then they were all kept to 30^ C. in an

incubator.

In all the tubes in which organisms developed, no hydrogen peroxide
was found, but the opposite was the case when no organisms had developed.
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B. suhtilis and Tyrothrix, which are active catalysers, rapidly decomposed
the

h^'-drogen peroxide, even when it was added in large quantities, with
the same intensity as the control.

The other organisms exhibited an increasingly feeble catalytic ac-

tion, falling to zero for the lactic ferments under the experimental condi-

tions. Thus, the smallest addition of hydrogen peroxide was sufficient

to prevent the development of this ferment. It was indisputably proved
in these experiments, that decomposition was brought about by diastatic

action. This action was manifested even after the culture medium was
filtered through a porcelain

"
candle

"
and was only arrested when heated

to 800 C.

The organisms with the strongest catalytic power are those which

produce spores which resist pasteurisation.

1036 -Experiments with, and Practical Application of Heat Sterilisation for All Parts

of Milking Machines. — hart, G. H. and Stabler, W. H. (Department of Vete-

rinary Science; University of California. Berkeley, California), in the Journal of Dairy

Science, Vol. Ill, No. I, pp. 33-51, tables 7. Bibliog. of 13 publications. Baltimore,

Jan. 1920.

A great many experiments have been initiated to ascertain the me-
chanical difficulties and the relative production that can be secured with
the use of milking machines (i) as compared w^ith hand milking. The

.authors have, however, devoted their attention to ascertaining the best

method of eliminating excessive numbers of bacteria in machine drawn
milk. They mention the most important works already published on
bacteria in machine drawn milk and the use of various sterilising agents.
Results are then given of tests carried out by the authors with C. H. Mc
CharIvES (Chemi.st of State Food and Drug Laboratory) to show the re-

duction in chlorine content by oxidation in the presence of milk or rubber.

Three i 34 gallon glass jars were each partially filled with one gallon
of water to which chlorine solution was added in the proportion of 3 or

to 5 gallons. This is about the proportion usually recommended for

milking machine parts. The chlorine solution before dilution showed

2-35 % available chlorine, and when added to the water in the above pro-

portion, the fluid in the jars contained about one part of available chlorine

to each 10,000 parts of water. Jar I was not disturbed ; Jar 2 had 2 cc.

of milk added daily ; Jar 3 had some rubber tubing placed in it. Titra-

tions for chlorine content were made daily.

The tests show that both milk and rubber reduce the chlorine content

of solutions containing it and the more milk residue that adheres to the

tubing, the quicker the chlorine becomes utilised.

The original plan of sterilisation of the parts of the dairy in question
was to put the tubes and teat cups in a low pressure steam steriliser, but

depreciation of the rubber was rapid : the authors installed instead a gal-

(i) See J?.. May 1917, No. 483, Aug. 191 7, No. 763 ; Sept. 1917, No. 859; Nov. I9i7>

No. 1074; Dec. i9i7,No. 1208 ; Jan. 1918, No. 71 ; Feb. i9i8,No. 221, June 1918, No. 695.

(Ed.)
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vanised iron tank 4 feet long i foot wide and 1 ^ feet deep, without any
lid, and the parts placed in water in the tank and the temperature raised

by steam to between 160° and 180° F. for i§ to 20 minutes.

Tests were conducted by running sterile water through the apparatus
to be tested. The amount of water used in each test was 100 cc.

Milk counts over 7 days showed that sterilisation was sufficient to

produce a milk well under 25,000 bacteria per cc, the limit for the grade.
The tinware on the ranch is regularly sterilised in an autoclave under

pressure. In all, 113 samples of machine milked milk was collected

and cotmted two samples were over 10,000 ; and the highest being
18,000.

The general superiority and efficiency of heat steriUsation is demons-
trated and that it is the only way to successfully sterilise milking machine
rubber parts under ordinary ranch conditions. Where it has been regularly

done, no increased trouble with mammites has ever developed as a result

of installing machines, and as low a bacterial count milk can be produced
with milking machines as by hand milking. No chemical solution has

been found successfully to accomplish these results under practical con-

ditions.

1037 - The Development, Production, and Trade of Italian Dairy Products, —
Fascetti, G., in the Giornale di Chimica Industriale ed AppUcata, Year II, No. 3, pp. 137-

144, -f- I Diagr. Milan, March, 1930.

During the last 40 years the Italian cheese industry has made consi-

derable and rapid progress in international trade, as is shown in the appen-
ded tables, and as this progress has only received a temporary set-back

owing to the war, it seems opportune to offer a few remarks on the

importance of the export of dairy produce and of considerations regarding
the importing countries.

It is important to notice that the chief powers, such as the JLTnited

Kingdom, France, North and South America, Austria, and Germany
bought dairy produce on the Italian markets. - England limited her de-

mands to two principle articles, viz., Gorgonzola cheese and butter. This

absorbed nearly half the total export of these products, but demanded
but little in the way of herd cheeses such as

"
Grana

"
or

"
Caciocavallo ",

w^hich are in great demand in America. There is no doubt that the fault

lies with the traders, and it is to be hoped that the industrj'- will study
and use the best means of putting before the British public the excellent

qualities of the Grana and Provoloni cheeses. As the British have a spe-
cial prediliction tor fermented and piquant cheeses made from sheep's

milk, hke Roquefort, or from cow's milk, like Gorgonzola, they should

most certainly like
"
Pecorino ", made from goats' milk. This last is

a great table delicac);- in North America, where the constimption amounts
to 60 000 quintals every year. Italy has been very successful in the mar-

kets with imitation Swiss cheeses, of which France absorbs half the total

export.
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Pecorino :
—

France. ...... z 574

Germany. i 113

Ivibya 3 i7o

Tunisia 2 016

Argentina 3 392

Brazil
•

4 281

United States 67 609

Other countries 7 605

Total ... 91 760 quintals

Caciocavallo :
—

United States 25 119

Other countries. i 994

Total

Gorgonzola and similar cheeses :
—

France, United Kingdom and United States .

3? 113 quintals

91 633 quintals.

From this table, it is evident that Italy has made many openings in

international commerce and is in a very favourable position, both agri-

cultural and technical for the re-e.stablishment her cheese export.

Already in 1919 there was an increase in exports compared with

1918, but unfortunately apthic fever in its wofst form attacked the stock,

and only the young were excluded from slaughter by Government order.

However, the cheese production in 1919 was only slightly below that 01

1918 and that for 1920 promises very well. Indeed the exports should

rise by ^/g above those of 1919 and soon Italian dairy products should

regain their favourable position in the international markets from which

they had been cut off for more than 4 }^ears (i).

1038 - The Influence of Humidity Upon the Strength and Elasticity of Wool Fibre.
— Hardy, J. I. (Associate Wool Specialist, Wyoming Agricultural Experiment Station),

in The Journal of Agricultural Research, Vol. XIX, No. 2, pp. 55-62, figs. 4, Washington,

D. C, April 15, 1920.

In a preceding issue of this Journal. the author published a prelimi-

nary report of his work on the influence of humidity upon the strength
and elasticity of wool fibre (2) ; in the present article further studies are

reported concerning scoured wool. As in the previous work, all sam-

ples were tested with a MacKenzie fibre testing machine.- Each sam-

ple has been extracted with ether and washed with hot water and tested

at each of 5 relative humidities, 40, 50, 60, 70 and 80 %. The results

are given in the Tables and may be summarised as follows :

The tensile strength of wool increases with the decrease in the dia-

meter of the wool fibre. Fine wool has a breaking strength varying more

(i) See R., 1914, pp. 842-849 note by Prof. C. Besana entitled
" The Dairy Industry

in Italy at the Present Time. [Ed.)

y2) See i?., June, 191 9, No. 780. {Ed.)
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closely with the first than with the second power of the diameter. Coarse

wool has a breaking strength varying with a figure which lies between
the first and second powers of the diameter.

It is necessary to mix samples carefully before testing in a testing

machine, if the best results are to be obtained.

The breaking strength and tensile strength of both scoured and un-
scoured wool decrease with an increase in relative humidity from 40 to

80 %, and show a tendency to increase from this point to that of satu-

ration.

The elasticity of scoured and unscoured wool, increases with an in-

crease m relative humidity from 40 to 80 %, and decreases from this

point to that of saturation.

1039 - The Role of Pentose-Forming Bacteria in the Production of Maize Silage.
—

Peterson, W. H. and Fred, E. B. (Department of Agricultural Chemistry and Agricul-

tural Bacteriology, University of Wisconsin. Madison), in The Journal of Biological

Chemistry, Vol. XEI, No. 2, pp. 181-186. Baltimore, M. D., Feb. 1920.

The x54ose-fermenting bacteria are present in large ninnbers in silage

crops. Their optimum temperature for fermentation is about 27° C, which
is approximately the average temperature found in maize silage ; in rela-

tion to oxygen supply, the pentose fermenters are most active when sub-

jected to a low oxygen tension, and will ferment xylose under anaerobic

conditions. They are particularly characterised by the ease and rapidity
with which they ferment pentoses, producing chiefly acetic and lactic

acids.

In the present article, the authors report on the results obtained by
the inoculation of maize fodder at the time it was placed in the silo, in-

cluding the micro-organisms present at the time.

The results of these experiments indicate the following points :

The pentose-fermenting bacteria are capable of bringing about de-

cided changes in raw or in sterilised maize tissue. Wlien added to raw
maize fodder, these organisms are able to compete with the fermenta-
tion processes which normally occur. In sterilised silage, the pentose
fermenters develop rapidly, and produce the substances commonly found
in good silage ;

viz. acetic acid, lactic acid, ethyl alcohol, and carbon dioxide.

From the standpoint of temperature, oxygen sypply, and fermentable

compounds, silage offers a suitable medium for the growth of pentose
fermenters. This accounts for the fact that the authors conclude that

these bacteria play an important part in the formation of maize

silage.

1040
- Effect of Humidity and Weather on the Ripening of Stored Apples and Pears
— See No. 954 of this Review.

1041
- Export of Rice from Cochin-China to China and France. — See No. 965 of this

Review.
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1042
- Suggested Improvements in Methods of Selling Cotton Based on a Comparison

of Cotton Producers and Consumer's Prices. — McConnel, o. g. (Specialist in Cot-

ton Marketing, Bureau of Markets), in U. S. Department of Agriculture, Department
Circular No. 56, pp. 1-8. Washington, D. C, August, 1910.

Data prepared in accordance with a co-operative arrangement bet-

ween the North Carolina Department of Agrictilture, the North Caroline

State College of Agriculture and Engineering and the Bureau of Markets
of the United States Department of Agriculture, based on a comparison
of cotton producers prices and those paid by the consuming mills for the
same grades and staples of cotton on the same days.

During the period from December 14, 1916 to May i, 1918, over 15000
samples were collected and specified and a form was furnished showing
the date of purchase, price paid on delivery, and stipulated grade and staple.

During the same period the county classers in the State classed about

120,000 bales of cotton for producers in North Carolina, and obtained infor-

mation as to the date and place of sale, and the price received for a large

portion of this cotton.

A comparison of all coinciding sales selected from the sale of approxi-
mately 200,000 bales sold in the States of North Carolina, South Carolina,
and Georgia showed that the mills paid an average of $11.60 per bale more
than the average price received b}^ the farmer on the same date for cotton
of the same grade and staple. Whether sold through buyers or dealers or

direct to the mills, there are usually certain legitimate expenses of selling
which would reduce the actual saving below the amount indicated, less

$2.50 for freight and other charges per bale.

The suggested improvements in methods of selling cotton include the

following points : farmers should grow only the quality of cotton such as

the mills need* a compress and ample storage and shed space should be pro-
vided

; a disinterested classing service and cooperative selling shotdd be
instituted ; better ginning facilities are needed ; less damaged cotton should
be shipped to the mills ; varieties that produce a better staple should be

grown.

[I04«l
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1043
- Researches on the Presence of the Hyphomycete Endoconidium te-

mulentum in the Seed of Darnel. — D'Ippolito, J., in La Riforma agraria,.

Year I, No. 7, pp. -59-26:;. Pamia, July, 1920.

MM. GuERiN and Vogl discovered between the integument and the

aleurone layer of the seed of darnel {Lolium temulentum ), a mycelium
that has since been the subject of many researches, the results of which,

however, have been far from agreeing. The fungus was given the name
of Endoconidium temulentum, but w^as subsequently identified as Fusa-

rium metachroum.

According to some writers, the seeds of L. temulentum are always and

everywhere infested by this fungus; while others maintain that whereas

seeds from some localities are infected, there are certain places where the

seeds are always free from the hyphomycete.
The author set himself the task of ascertaining whether the immunity

enjoyed by certain seeds is due to the hyphae being unable to penetrate
into the tissues, owing to some special power of resistance characterising

the latter, or whether these seeds belong to some particular immune variety

of darnel hitherto confused with another kind which is subject to the di-

sease. He therefore tried to ascertain whether the healthy seeds came from

completely immuned plants, or only from infected individuals with some

isolated immune seeds, and found that all seedlings grown from healthy

seeds were free from disease (some of these seeds came from Rome and others

from Russia), whereas those raised from diseased seeds were wholly infec-

ted, or partially so in the sense that it might be limited to a portion of the-

aleurone layer. Further he found that it was not probable that the infec

tion was transported through the air. Microscopic examination revealed

no difference in the structure of healthy and diseased seeds ;
it is therefore

impossible to explain how the mycelial hyphae have found an entrance in

some cases and not in others. In addition, no difference was to be observ-

ed in the germinating power. On the other hand, morphological differen-

ces did exist, some of the spikelets being awned and the others not. The

seeds of the former were ah immune, whereas those of the latter were all

infected. It thus appears that the two varieties of darnel, the awned and

[i043j
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the awnless, also differ in the fact that the one is a host of the fungus, and

the other is free from it, which is a matter of great practical interest, given
the toxic character of seeds infected with L. temulentum.

1044
- Tempsrature Relations of Certain Potato Rot and Wilt Producing Fungi.—

Edson, H. A. (Pathologist) and vShapovalov, M. (Asst. Pathologist. Cotton Truck aud

Forage Crop Disease Investigations, Bureau of Plant Industry, United States Dept. of

Agriculture), in The Journal of Agricultural Research, Vol. XVIII, No. 10, pp. 511-524,

figs. 9, Washington, D. C, Feb. 16, 1920.

As shown by Fawcett (19 17), correlation exists between the cardinal

temperatures of certain fungi in cultures, and their geographical distribu-

tion and seasonal occurrence. There is, however, a regrettable lack of exact

information regarding the temperature relations of different potato para-
sites. The following data secured in experiments with pure cultures of

some of the most common potato rot and wilt fungi explain to a certain

degree the predominance of these organisms in definite regions and seasons,

and permit certain practical conclusions regarding the temperatures which

may control or ehminate these fungi.

The following cultures were employed : Fusarium coeruletim (L,ih.)

Sacc. ;
F. discolor var. sulphureum (Schlecht) App. and WoUenw.; F. Eu-

martii Carp., F. oxysporum, Schlecht, F. radicicola Wollenw., F. trichothe-

cioides WoUenw., Verticillimn albo-atrum Reinke and Berthold.

The figures in graph form show the daily accumidations of growth,
and a table gives the seasonal prevalence of Fusarium oxysporum and Ver-

iicillium albo-atrum under special climatic conditions. Results show that more
tubers were infected with the former in the early crop grown at higher tem-

perature than in the late crop at a lower temperature, and vice versa with
V. albo-atrum. The presence of the Fusarium infection in the control tubers

indicates that probably the largest part of it came from the soil, while the

infection of the new tubers with Verticillium came exclusively from the seed

The latter was absent both in the control and Fusarium plots of each crop.
The fact that the growth of potato fungi was seriously inhibited at or

somewhat below 50 C is of considerable practical importance. It may be

reasonably be supposed that a temperature of about 40° F or sHghtly be-

low will suffice to check the spread of the Fusarium potato tuber rots in

storage. The requisite temperature for successful infection is, therefore,

higher than the minimum temperature necessary for growth in cultures.

The susceptibility of Verticillium albo-atrum to high temperatures suggests
the possibility of heat treatment for infected seed tubers.

Temperature tests in certain cases may serve as a useful supplementary
method for the identification of fungi exhibiting contrasting thermal rela-

tionships.

1045 - Preliminary Study of the Inheritanee of Rust Resistance in Oats. — Parker,

J. H., in the Journal of the American Society of Agronomy, Vol. 12, No. i, pp. 23-38.

pi. 2, Bibliogr. of 19 publications. Washington, 20 Jan. 1920.

This study was undertaken with the idea of attempting a determination

of the genetic behaviour of the character rust resistance, in a cross be-

tween resistant and susceptible oat varieties of the two groups : (i) Red Oats

[1043-1045]
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{Avena sterilis) and (2) Common Oats {Avena sativa), namely the pedigree
lines of the two varieties Burt and Sixty-Day, with a large number of F^
generation hybrids between them. Most of the inoculations were made on

seedUngs, but similar results were obtained on plants at the time of head-

ing, using crown rust. Puccinia Lolii Avenue McAlpine on the upper leaf

blades and stem rust. Puccinia graminis Avenae Brikss and Henn, on the

upper sheaths and peduncles.
A plant was recorded as resistant when few or no normal uredinia rup-

tured the epidermis. If the i.redinia were numerous, large and normal,
but no very marked signs of resistance were present, the plant was classed

as susceptible. If a limited number accompanied by flecks were noticed

and no other indications of semi-resistance, the plant was classed as inter-

mediate .

Everything tested was found to be readily susceptible to stem rust.

All plants of the Sixty-Day were uniform^ susceptible to crown rust. Of

223 inoculated plants of Burt, 48 were classified as resistant, 152 as interme-

diate, and 23 as susceptible. In the F^ generation there was definite segre-

gation, and the seedlings were classified as 17.3 % resistant, 13.0 % in-

termediate, and 69.7 % susceptible. Crown rust in this cross is partialh'

dominant, and resistance is recessive. The outstanding contracted charac-

ters are due to definite genetic factors.

On this preliminary work the author does not consider it possible to

attempt the construction of a factorial hypothesis to fit the results, owing
to the fact that F^ generation plants were not observed, nor the F^ plants,
as the F^ plants were not grown to maturity. Also one of the parent va-

rieties was heterozygous with regard to rust resistance. It is stated, ho-

wever, that as the above results were obtained in the Burt X Sixty Day
Cross, it seems likely that similar ones would follow in other crosses be-

tween varieties resistant to crown rust in the A. sferHis group and those

which are susceptible in the A. sativa group.
A brief review is given of previous literature on disease resistance, and

rust resistance in cereals.

1046
- Correlation between Size of the Fruit and Resistance of Tomato Skin to

Puncture ; Relation to Infection with Macrosporium tomato Cooke.
— RosENBAUM J, and Sando, C. E., in The American Journal of Botany, Vol. VII, No. 2,

pp. 78-82, tables 2. Brooklyn, Feb. 1920.

The fact that artificial infection with Macrosporium tomato Cooke from

tomato on uninjured tomato fruit can be obtained, provided fruit of a cer-

tain maturity as measured by size is used, has previously been established.

The question now under consideration is to ascertain the cause of this ap-

parent immunity or resistance in the fruit after it reaches a certain maturity
j

Previous investigations show that it is apparent that there is good evidence '

that some parasitic plants make their way into their host plants by break-

ing through the tissues mechanically and that the main factor in this pene-
tration is the growth pressure of the fungus filament. Experiments by k

Hawkins and Harvey with Pythium on potatoes supports this evidence. '

[1045-1046]
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The results obtained by Bi^ackman and Wei^SFORD with Botrytis cinerea

on Vicia Faha show that the piercing of the cuticle is due solely to the

mechanical pressure exerted b}^ the germ tube as a whole or by the special

outgrowth from it.

The methods employed by the authors were as follows. The tomatoes
were grown in a commercial way in the fields of southern Florida. At first

fruits of various sizes were selected at random. Inoculations were made
from tagged blossoms at the end of each week.

The Macrosporimn cultures were isolated from tomato fruit. Spores
were obtained according to the Kunkel method.

The resistance of the skin of the fruit to puncture was determined by
use of the Joly balance as modified by Hawkins and Harvey. Ge-

nerally ten punctures were made on each fruit where tomatoes of different

sizes were used. The average of these readings gives fairly accurately the

pressure necessary to puncture a particular fruit. The authors give Tables

showing the relation between resistance of skin to puncture and Macrospo-
rimn infection on different sized tomatoes, at 230C and showing the

relation between these on tomatoes of different age.
The evidence obtained shows that : (i) while a chemical difference is

found in the analysis of young and old fruits, this is not the limiting factor

in infection with Macrosporium. The fungus grows just as readily on the

pulp and extracts of old fruits as on those obtained from young tomatoes.

Moreover, positive infection has been obtained on fruits of all degrees of

maturity when the skin is injured or removed previous to infection ;

(2) surface sections of old and young fruits failed to reveal the presence of

stomata or other natural openings in the skin
; (3) in the development of a

tomato fruit, the cuticular layer increases in thickness with the age of the

fruit. Measurements to determine the resistance of the skin have shown
that there is a definite and direct correlation between age and the

resistance of the skin to puncture. Infection experiments have shown
that the amount of infection which it is possible to obtain decreases with
the age of the fruit.

While the results do not prove absolutely that the inhibition of infec-

tion is a purely mechanical one, the resistance of the tomato skin to punc-
ture ma}' explain, at least partially, the ease with which infection without

previous injury is obtained on the young fruit but not on the older

fruit.

1047 - Riesling Rhenan Grape Variety Resistant to Dematophora sp. in Italy.
—

See No. 944 of this Review.

1048
- White Rot Disease of Onion Bulbs. — Cotton, a. D. (Mycologist to the Ministry

of Agriculture and Fisheries) and OwrEN,K. N. (Botany School, University 01 Cambridge),
in The Journal of the Ministry of Agriculture, Vol. XXVl, No. 11, pp. 1093-1099, pi. 2.

I,ondon, Feb. 1920.

Until recently, this disease has not attracted-serious attention, and the

only previous account which deals in any way clearly with the White Rot
disease is that by V0G1.1NO (1902) who records the occurrence in garlic in
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various parts of Italy and gives a description of the microscopic characters

of the fungus. As a result of further studies and experimental work carried

out at the IVIinistry's Pathological Laboratory at Kew, during the past
2 3^ears and the fact that the life history of the causative organism is pro-

perl}' known, has led the authors to state that it is now possible to suggest
methods for controlling the spread of this disease.

The destruction of onion bulbs by a fungus producing a white mould
was observed by Berkeley in 1841 and was called Sclerotium cepivorum.
An examination and comparison of these specimens shows that they are

precisely identical with the White Rot fungus so prevalent to-day. The

fungus has itself been found to be quite distinct from the two fungi Sclero-

tinia bulborum and Botrytis cinerea, both of which have at one time or

another, been regarded as the cause of the trouble in question. White
Rot was first correctly distinguished in England in the Annual Report of

the Plant Disease Survey of the Ministry of Agriculture, for 1917. The po-

pular name is derived from the abundance of white mould at the base of

the diseased bulbs in the early stages. Onions become attacked when the

soil in which they are sown or planted is contaminated with the fungus.

They usually first show symptoms of attack at the end of May or early in

June. If the soil is heavily contaminated, practically all the beds will be

effected. Autumn sown plants appear to be the earliest to suffer but spring
sown onions suffer equally, and, being smaller, are more quickly killed and
are sometimes destroyed in large numbers. The earliest visible symptom
is one of wilting and yellowing of the foliage. The roots are invaded by
fungus mycelium or spawn, and are almost entirely destroyed, probably
in aU cases attacked before the bulb. Warm, damp weather appears to

be specially favourable to the growth of the parasite, and the fungus then

develops rapidly round the base of the bulb showing a mass of fluffy white

fungus spawn or mycelium. This is very characteristic of the White Rot di-

sease and distinguishes it at once from all other diseases of the onion. Lat-

er this is replaced by a more closely fitting weft which penetrates also into

the tissues of the bulb. At this stage the surface of the bulb shows the pre-
sence of numerous, black spherical bodies (0.5 mm. diameter) and termed
"
sclerotia ". It is by means of these that the parasites persist in the soil

from year to year. The fungal threads continue to penetrate the bulb tis-

sues, and finally the bulb becomes dried up. It would appear that under

natural conditions, . he sclerotia on the diseased bulbs, rem.ain dormant

during winter, germinate in late spring and thus bring about infection of

the next crop.

The conidia or microspores produced after germination, have not been

observed to germinate.
It would appear, therefore, that the disease is spread solely through

the agency of sclerotia This accounts for the fact that the authors pre-

fer to retain Berkeley's generic name Sclerotium rather than to transfer

species to the ascomycetous genus Sclerotinia.

A point of great practical importance is the length of lime the sclerotia
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retain their vitality. No exact statement can yet be made in this

respect.
Method of •epread. — The introduction into new localities

obviously takes place through such means as (i) the distribution of soil

containing sclerotia ; (2) the planting of diseased plants and sets
; (3) the

careless disposal of contaminated refuse or manure.

As far as the present observations go, most of the common varieties

of onions appear to be subject to WHiite Rot. Shallots are usually resistant

and leeks are not commonly affected.

Distinctions between White Rot and other dis-
eases. —

(i) « Onion fly » Phorhia ceparum distinguished by presence
of maggots in the bulbs, the absence of white fungus mycelium, and
black sclerotia.

(2) « Milaidev » Peronospora Schleideni distinguished by whitish

black or grey mildewon the leaves bulb free from attack.

(3)
« Onion Smut >;, Urocystis Cepulae streaks of black spore

masses in leaves and the outer scales.

(4) Botrytis Allii. The leaves and top of the bulb attacked, with

grey mould and not white
;
and disease commences later in the year. This

disease and White Rot are occasionally found in the same bulb.

In E*igland, White Rot is very widespread. It is evidently also serious

in Italy but Uttle is known as to its exact distribution on the continent . It

has not been reported in America.

Methods of control. — The only means at present known
is by starving out the fungus from the soil, and this can only be effected by
keeping the ground free from onions and allied crops for a number of years.

During this period the soil should be worked as much as possible and
the utmost care taken that contaminated soil is not conveyed to clean

land.

Diseased plants should be carefully dug up and burned before the for-

mation of sclerotia takes place. No success has been obtained yet with

the use of soil fungicides.

There is therefore still room for further investigation especially with

regard to fungicides and trials as to the susceptibility and resistance of

different varieties of onions.

1040 - Rot of Date Fruit. — Brown, J. G. (Agricultui-al Experiment Station, University

of Arizona. Tucson), in The Botanical Gazette, Vol. lyXIX, No. 6, pp. 521-529. figs. 5.

Chicago, June, 1920.

Examination of the infected orchards at Yuma and Tempe, led the

author to observe that the fruit showed two main symptoms of disease.

Some were flecked with rusty brown spots, others showed soft spots varying
in size and partly translucent, as though soaked with water or oil. In both

cases, the ruptured epidermis allowed excessive water loss, resulting in

the final mummy stage. Mummified fniits sometimes remained for a time

in situ, but finally fell to the ground. The brown spots on petioles and ribs
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of leaves, and on the rhachi of fruit clusters suggested a relation between
fruit spot and leaf spot. This appears to be conformed by laboratory expe-
riments so far completed. Cultures gave typical Altevnaria spores similar

to those found in pustules in all three cases, also two species of Aspergil-
lus and one species of Penicillium. The same saprophj^tic molds that

occur in infected petioles, rhachi and fruits are likety later to rmn the

packed crop.
Attack of the spot fungus, unaccompanied by the saprophytes, results

in mummification without the appearance of rot.

The fungi Sterigmatocystis and Meliola have not yet appeared on any
of the Arizona material examined. These fungii have previously been report-
ed as connected with date rot in Africa, according to other investigators.

Further study is now being made by the author to determine the three

species mentioned: Alternaria, Aspergillus and Penicillium, isolated in cul-

tures, together with histological investigation and inoculation.

INJURIOUS INSECTS A D OTHER LOWER AMIMAUS
GENERAL jq-q _ invaslcii of Locusts in Uruguay in 1917-18 and 1919-20 (i).

— Republica

Oriental del Uruguay, Ministerio de Industria, Defensa AGRfcoi.A : I. Memoria

correspondiente al ano 191 7, passim. Montevideo, igi8. — II. Memoria de los trabajos

realiz.idos contra la lan.osta. Invasion de 1917-1918, pp. 89, maps, 4 diagrams. Monte-

video, 1919. — III. Boletin mensual, No. 2, pp. 8-9. Montevideo, 1920.

In June, 1917, the Directorate of the Uruguayan
"
Defensa Agrfcola

"

drew up a general scheme of work to be carried into effect, should the ter-

ritory of the Republic again be invaded by locusts {Schistocerca paranensis)
This scheme having been approved by the Central Commission, the Direc-

torate took steps to re-organise the Commissions appointed in each Depart-
ment for the ptirpose of collaborating with the officials of the Defensa

Agricola, and to co-ordinate their work with a view to rendering it more

efficacious. To this end, the Commissions were divided into three cate-

gories :

"
Comisiones de Zona

" "
Comisiones Seccionales ", and

"
Comi-

siones de Distrito
"

The first regulation defined the powers of the Comisiones de Zona,

another defined the functions of the two other categories of Commissions,
while a third provided for the nomination of Honorary Inspectors having
the same powers as the members of the

"
Comisiones Seccionales ", and the

"
Comisiones de Distrito ", thereby still further enlarging the circle of the

collaborators of the Defensa agricola.

With the aim of enlisting the services of the rural population in the cam-

paign against the locusts, circulars were sent to all institutions which had

to do with agriculturists asking them to collaborate and urging them to

second the efforts of the
"
Defensa Agricola ". The Directorate had a col-

oured plate made, depicting in a striking manner the characteristics of the
"
langosta

"
in the different phases of its life-cycle (egg ;

"
mosquita ",

(i) See: International Institute of Agriculture. La luttc cnntrc les sauterelles dans

les divers pays. Rome, 191 6, passim. R. July, 191 7, ^"'o. 690. {Ed.)
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"
saltona ", and voladora "), and giving the general principles on which

are based the control measures adopted in the case of each of the stages in

the life of the orthopteron. Another plate was also prepared, in order

to help to intensify the control operations during the
"
mosquita

"
stage

(when the insect is just hatched), for this is considered the best and most
economical time for operations against the locust. These plates together
with propaganda literature were distributed throughout the country.

In order to awaken popular interest, and to provide the commissions
with a practical guide, the laws and regulations to be observed and enforced

were collected in a single volume.

Suitable measures were also taken to increase the staff working directly
under the

"
Defensa Agricola ", and that to be dispatched to the invaded

Departments.
With a view to regulating and rendering uniform the measures adopted

by this staff during the campaign against the locusts, regulations were

pubhshed dealing with the infringements of the rules in force for the des-

truction of the pests, the penalties to be inflicted on persons transgressing
them, and the carrying out of the control work by official bodies of workers
at the expense of the guilty party.

Another regulation was drawn up for the arrangement and coordina-

tion of all matters relating to the administration of the funds necessary for

the control campaign.
On August 27, 1917, the first winged swarms (" voladoras ") of the

insects, coming from Brazil, reached the territory of Uruguay by way of

the Department of Artigas. The following day others came from Argen-
tina and Brazil to the Departments of Salto and Artigas. From this date,
these swarms of winged insects continued to invade the Republic ; they
gained ground gradually, and finally on November 20, reached the south
frontier of Uruguay and spread over the Department of Montevideo up to

the Capital and to the Departments on the banks of Rio de la Plata. In
the meanwhile, in the districts first invaded by the

"
voladoras

"
the eggs

laid at once by the latter began to hatch out and produce
"

mosquitos ",

which continued to make their appearance until early in January, 1918.
Towards the middle of December, 1912, large swarms of

"
saltonas

"
(locusts

stiU in a wingless condition
) coming from Brazil arrived in the Depart-

ment of Rivera. Recently metamorphosed . winged insects were not seen

until the end of January either in this Department or in the Department of

Cerro Largo. In February, however, they were observed in the other De-

partments of Paysandu, Minas, Tacuarembo, Florida, and Rio Negro. In

short, aU the Departments of the Republic were invaded, and everywhere
the locusts had laid their eggs and the larvae were hatching out. The per-
sistent drought prevailing during the months of the invasion of the locusts,
and the time when their eggs were hatching, caused many of the latter to

perish while others produced
"
mosquitas

"
out of season. These larvae

died in large quantities in some zones as soon as they were hatched, and in

Certain places all succumbed to the unfavourable atmospheric conditions

and to lack of food due to the dryness of the ground. The first rains brought
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forth new "
mosquitas ", it was therefore necessary to resume control ope-

rations although they were supposed to be finished, which entailed two
consecutive campaigns.

From the time of the arrival of the first swarms of locusts in Uruguayan
territory, that is to say, from September, 1917, to March, 1918, all the ne-

cessary material for the control campaign was distributed throughout all

the Departments. This material, which was the property of the
"
Defensa

Agricola ", was lying ready for use in the depot at Sayago. It chiefly con-

sisted of a large quantity (387 949 kg.) of wire netting, (bairera metdlica)

5343 special blowlamps {mdquinas langosticidas a iuego), and 12 000 were
nets fixed to a wooden grip (Idiigos de alambre) with their accessories fi).

Further, measures were taken for the purchase of 2000 cases of naphtha,
for fuel for the blow-lamps (mdmnnas) . jVIost of these cases of naphtha were
re-sold to persons requiring them at half-price, and a smaller number were
distributed gratuitously to poor farmers. In order to do away with the

difficulties experienced in pre^dous campaigns connected with the distribu-

tion, and still more with the collection, at the close of the season, of the

material lent to private indi\dduals, the Directors of the
"
Defensa

Agricola
"
pubhshed a special regulation urging that due attention should

be paid to the provisions it contained. In spite of the greater punctuality
with which, thanks to these measures, this material was returned, the

Directors find it increasingly necessary to insist upon private persons

providing their own material, the
"
Defensa Agricola

"
only undertaking

to furnish it in exceptional cases, and as each occasion arises.

The National Army contributed efficaciously to the destruction of

the locusts, and its co-operation was enlisted in nearly all the Departments ;

in some cases bands of workers were formed consisting almost entirely of

soldiers. The railway companies also contributed to the success of the

campaign by transporting workers and material free of charge.

During the time of the invasion in question, a special commission

appointed by the Government carried out three successive experiments in

applying the biological method [Coccohacillns Acridioritm) in the control of
"
saltonas

"
and

"
voladoras

"
(2). This Commission, though it considered

the results obtained in these researches to be satisfactory, expressed
the opinion that, in order to arrive at definite conclusive as to the practical
va'ue of the method, it would be necessary to carry out further experi-

ments, especially as regards the treatment of wire
"
langosta

"
in open

countly.

A second Commission was appointed to undertake experimental in-

vestigations with a view to the industrial use of locusts (3) .

The campaign of 1917-1918, considered as a whole, gave satisfactory

results. The agricultural districts of the Republic were defended against
the locusts and protected from their voracity, the injury they caused

(i) See, in|this connection, the two publications ot the International Institute of
Agriculture mentioned in the preceding note.

(2) See R., Oct.-Dec, 1919, No. 12S1. {Ed.)

(3) See also R., June, 1919, No. 690. [Ed.)
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being reduced to a minimum and negligible in the total estimate of national

production.
The direction of the work must also be regarded as better, than that

of previous 3^ears. The more complete and uniform character of the re-

gulations, and the distribution in all the Departments of a picked staff

of workers chosen by and directly under the control of the
"
Defensa

Agricola
"
facilitated the execution of the control operations and permitted

of greater regularity in the supervision of the various services. Although
the invasion of 1917-1918 was one of the most widespread, yet only half

the funds voted by the Assembly (120 000 pesos) was expended on the

operations;

Contrary to what occurred in the above-mentioned period, the 1919-1920
invasion, according to the information so far published (February 1920),
was not very severe in Uruguay. The first winged swarms found their

way into the Republic at the end of July (27 and 29) across the Depart-
ments of Salto and Rivera

; they came from Argentina and Brazil, respec-

tively Early in the following August, however, the locusts that had
invaded the Department of Rivera returned to Brazil. The arrival of

small swarms was afterwards notified in the two above-mentioned Depart-
ments. A swarm composed of a few insects was reported on October 9, 1919
at Tacuarembo ;

this was the only one that stopped in the country. The
measures necessary for protecting the invaded estates were carried out with

promptitute and energy by the owners in collaboration with the
"
Defensa

Agricola ".

1 05 1 - Empoasca malt and Etnpoa rosae. Two Leaf- Hoppers Injurious to

Apple Nursery Stock in the United States. — ackerman, a. j., in Vmtcd states

Department of Agriculture, Bulletin 805, pp. 1-35, figs. 2, pi. 5, tables 21, Bibliogr. of c8

publications. Washington, D. C, Dec. 15, 191 9.

The Apple Leafhopper {Empoasca mali), both in the nymph and adult

stage, causes serious injury to apple nursery stock by extracting the plant

juices from the terminal leaves of the host. As a consequence the leaves

curl, become undersized, and fail to function normally, thereby retarding
the growth of the trees. In southern Pennsylvania this species is three-

brooded and hibernates only in the adult stage. Eggs are laid within the

leaf tissue on the underside of the leaves. This leafhopper is widely dis-

tributed over the United States, and attacks a variety of plants.
In literature, the above species has been confused with another leaf-hop-

per which also attacks the fohage of nursery apple trees, namely, the rose

leafhopper, E. rosae. The latter insect is two-brooded, and winter is passed
in the egg stage. Winter eggs are deposited under the bark of apple trees ;

these hatch out about a month earlier in the spring than eggs deposited by
wintered females of E. mali.

E. rosae may be distinguished from E. mali by its lighter colour and by
the absence of the six or eight white spots present on the frontal margin of

the pronotum of the latter species. Distinction between the nymphs of

the two species is more difficult. The distinct types of injury produced
by the two insects, however, is a ready means of distinguishing them.

INSECTS ETC,

INJURIOUS
TO VARIOUS

CROPS
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E. rosae feeds on the lower leaves and produces white or yeUow spots on

them, while E. mali attacks the terminal leaves, curls them, and stunts the

growth of the trees.

Parasites seem to play a far more important role in reducing the num-
bers of the rose leafhopper than those of E. mali. Larvae of drynid pa-
rasites are quite common on the adults of the former, while they have only

rarely been founds attacking the latter. Two parasites of the winter egg
of E. rosae have been observed, namely, Anagrus epos Girault and A. arma-
tus Ashm. var. nigriventris Girault, and these help considerably in checking
the numbers of this species. No parasites have been reared from the eggs \

of E. mali.

A single spraying with 40 % nicotine sulphate at the rate of i to 1.500
combined with soap will so materially check an infestation by £. inali, when

applied against the first-brood nymphs, that injury caused later by those

that escape, will be of little consequence. The same treatment made two
or three weeks earlier is effective against E. mali, although this species
is seldom sufficient^ injurious to justify a special appUcation.

INJURIOUS VERTEBRATES

1052
- Rats in Sugar-Cane.

— Skaxfe, S. H. (Entomologist, School of Agriculture, Cedara,

Natal), in journal of the Department of Agriculture, Vol. I, No. i, pp. 55-57. Pretoria.

April 1920.

The rats causing the trouble are not the cane rats {Thryonomys swin-

derenianus) , but are nearly all allied to the common house rats. On the

sugar farms of the Umfolozi Flats they cause great damage by gnawing
through the base of the cane, causing it to fall and dry out. This parti-

cular species has previously been associated with the cottonfields, but

this new and unprecedented form of attack, amounting to 75 % or more

crop losses, is considered probably due to the floods, as it is obvious that

the worse infested farms are those which suffered most from these floods.

The "
Pate verte

"
from the Pasteur Institute, Paris, although highly

effective against rats in the trenches during the war, was found to have no

effect on the species in question. The fact should not however be forgot-

ten that the virus, was used when at least 2 months old. Poison baits

soaked in 2 % solution of strychnia hydrochloride were more effective but

impracticable under field conditions. The practice of the planters to burn
the trash and dead vegetation before cutting the cane was more advisable.

The rats were dazed and stupefied and were easily caught and destroyed.
The planters are, however, very anxious to have the speedy use of a

virus which will start an epidemic among the rats and eventually wipe
them out, and which, contrary to certain types of virus already put on the

market, will prove as equally effective in the cane fields as elsewhere. Such
a method of eradication would be distinctly advantageous to the burning

process which involves injury to the roots of the cane by digging, etc.
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1053 - Agricultural Development in India. — I. Clouston, D. (Director of Agriculture

Central Provinces and Behar) . The Possibilities of Agriculture in India within the next

Twenty Years, in The Agricultural Journal of India, Vol. XV, Pt. Ill, pp. 239-249.

Calcutta, May 1920. — II. PIoward, A. (Imperial Economic Botanist). The Improvement
of Crop Production in The London Corn Circular, Year, 77, Xo. 62, pp. 4-5 and No. 64,

pp. 3-6. lyondon, July, 1920.

I. — The Presidential address to the Agricultural Section of the Se-

venth Indian Science Congress, Nagpur 1920.
The speaker starts by giving a brief survey of the history of agricul-

tural development in England showing the manner in which difficulties

similar to those now experienced in India were overcome. The value of

agricultural science is becoming more and more evident, and the Indian

Industrial Commission States that the striking results which followed

quickly and directly after the employment from about 1905 onwards of

scientific specialists, demonstrates the wisdom of investing in modern
cience. The activities of the Department of Agriculture extend over a wide

[field
now including not only crop improvements, but also the introduction

pf better and more intensive methods of cultivation.

The introduction of superior varieties and strains of seed and the

[cultivation
of cotton (2 ^ milhon acres), of wheat (i million acres) and

f rice (i million acres) and the arnual profit accruing from their cultiva-

ion all points to a marked progress.
To meet the growing demands satisfactorily, there is now an urgent

leed of : i) Assistance in devising suitable implements; 2) depots for demons-
stration generally; 3) investigation and means of combating the fmigoid

[Abstracts No. 1053]
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diseases and insect pests ; 4) adequate provision for experiment and research.

Each talug or tahsil (agricultural association) and union should have its

own Government Farm and should be the centre for help, advice and in-

struction. District talug agencies organised carefvdly would be a medium
through which legislative measures for the advancement of agriculture,
and the amelioration of the people would be carried out.

The speaker closes by mentioning the great future possibilities, and
considers that the successes will undoubtedly- surpass the highest expec-
tation if the process of reconstruction is dealt with in an adequate
manner.

II. — Paper read before the Royal Society of Arts. The necessary

steps , which should be taken in connection with general improvement are

entirely in accordance with the statements made b}^ Clouston but the paper
includes further additional remarks worth}' of note.

1. Improvement of varieties: some varietal characters. —
Modern industry demands a uniform product. The first stage of improve-
ment lies in the cultivation of an even product free from admixture.

Although >deld is of such paramount importance in India, the growing

period is much more strietly limited than in other countries. Early sowing
is iinpossible and late sowing means a great slowing down in growth,
and the crop cannot ripen in time. A great improvement in yield has

been obtained by introducing a wheat of shorter growing period which can

use up the limited time to the best advantage and can produce a well

developed grain even in unfavourable years.

Adaptability is the essential to the successful variety. Replacement
must be carried out according to plan, and admixture with inferior types

easil}'- detected. Accurate mathematical investigations to determine
which of a set of varieties is the best yielder, although probably extre-

mely useful in England, are often inapplicable to Indian conditions.

Although quality combined with quantity is a difficult matter, high

yields can be united with quality far above the average e. g. varieties of

cotton, wheat and tobacco ; but the greatest attention must be paid to the

prevention of cross fertilisation in the field, otherwise improved cotton etc.

will rapidly degenerate. Hence the importance of well organised seed

supply. The local centres have mostly been managed privately or by
District Boards etc, but with the newly aroused interest in general de-

velopment, the talug agencies are likely to aid progress to a large extent.

The best methods of finance are still under consideration, and the method
has not yet been satisfactorily solved.

2. FACTORS influemcin'G PLANT GROWTH, (a) Soil aeration. — The
author deals with three cases in which progress has been obtained through
the recognition of the importance of this factor :

i) Canal Irrigation :
— To overcome the difiiculty which arises

owing to the fact that irrigation supplies water but tends to deprive the

the soil of air, it was important to arrive at a working compromise,
A large number of experiments were carried out. The following is a

brief summary of the results obtained :
—

[1053]
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I. Average yield of wheat grain per acre at Quetta with single irri-

gatimi. Maunds 17 Seers. 29. (One Maucd = 40 Seers = 82. 27 lb).

II. Introduction of new limiting factors after irrigation.

Number

of

waterings

Area

in

acres

Total

weight
oi

produce
lb

Total

weight
of

, grain

Yield
of

grain

per acre

Percentage

reduction

One .

Three
3-99

2.65

10.367
6.620

m.

25

m. s.

6

15

13 2

9 23

o

26

Similar results were obtained in Punjab in Bind and in the United Pro-

vinces. A consideration of all these results indicates that over the canal

irrigated areas of Xorth West India, a vast volume of water is annually

poured on to the land to no purpose. At a comparatively early stage
in irrigation, the soil aeration is interrupted, after which any further ad-

dition of water does not affect the jield. Consequently, water has been

wasted and natural soil fertility lowered, as is seen by the gradual falling

off in yield in new canal areas, and by the increase in the area of alkali

lands. Payment by volume would remedy the defect to a very considerable

extent.

2) Development of waste lands. — The second practical applica-
tion of soil aeration. Reference is m.ade to the work of Clouston in the

Central Pro\'inces, who was the first to make practical use of the fact that

soils possessing great porositj- often prove to be of the greatest value. In

these Provinces, large areas of poor laterite soils possess this porosity
and hence with proper administration, the present results. Crops of over-

40 tons of stripped cane per acre have been grown, and also heavy yields
of cotton, groundnuts, indigo seed and fodder, more especially on the poor
hhata soils than on the richer black neighbouring soils which were far less

permeable. f^,

3) Drainage.
— That the loss of fertility is largely due to denitri-

fication is shown by the results of an experiment at Pusa in 1910. A
plot of heavy land was water logged during September to compare its behav-
iour with normal plots on either side. Across the middle of the plots

4cwt., of nitrate of soda per acre was applied previous to sowing with wheat.

The effect after a month's water logging was to reduce the yield b^' about
16 bus, per acre. The Botanical area at Pusa has been transformed by
irapro\'ing surface drainage, and the experience there during the last

15 years has thrown light on the nitrogen problem in India (i).

(i) Surface drainage, by checking erosion and by reducing denitrification in the rains

has had the effect of increasing the fertility with a comparatively small expenditure of organic
matter. One plot during 1 5 j'ears produced 1 3 heavy cereal and 2 good pulse crops (manurial
treatment 3 crops of green manure, single dressing oi castor cake ^

''2 ton per acre) . The land

improved and in i:<i9 gave a record crop of wheat, viz 40 bus., per acre. Similar results

have been obtained at Quetta and in the United Provinces. This suggests that nitrogen fixa-

tion is much greater in the plains of India than is commonl3'- supposed. {Author's Note)

[1053]
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A detailed drainage map of the area to be improved is obviously
the first condition of success, and a settled policj' for investigation and
action is essential.

b) Soil Temperature. — A practical demonstration has shown
that the cause of the damage to crops in Bihar is not the white ants,
as is sometimes supposed, but the high temperature of the subsoil,

leading to partial destruction of the root system. Afterwards the white
ants devour the sickly plants. By lowering the soil temperature, leaving
the furrows open for sufficient time to cool the soil by evaporation and

postponing the sowing, the necessary remedy is efected. Futher inve-

stigations are certain to lead to results of great economic importance.
The author points out that science is the instrument by which the

advance is made, and the importance of the combination of the scientific -

investigator with the cultivator from the point of view of trade, is

essential if success is to be ensured.

R0RAI, 1054 - Research on the Sewage Water of Milan. — berxardi, b, in Reaie isUuto Lom-
HYGIENE bardo di Scienze e Lettere, Rcndiconti, Series II, Vol. Ill, Parts 6-7, pp. 222-343, M^ilan,

1920.

In 1900, the municipal authorities of Milan appointed a Commission
to study the state of the sewage of the city as much from the hydrotech-
nic and hygienic standpoint as from that of construction. The exam-
ination of the degree of purification of the sewage w-as entrusted to

Prof. CKLiyi and Prof. Menozzi and their report (A. Celli and A. Me-
Nozzi, La depurazione agricola delle acque di fognatura di Milano, Modena

1902) stated that the system employed for the purification of the sewage
and its utilisation for irrigation purposes was extremely efficient and that

it was satisfactory from the hygienic standpoint.
As it was feared that the system had not m±oved with the times the

author repeated his esperiments in 1916 and 1917 and the results are gi-

ven in the present article.

In 1915 the area, irrigated or irrigable by the Vetabbia canal, which
carries away the sewage water was that shown in the following table :

—

Table I. — Land irrigated by the purified sewage water

of Milan in 19 15.
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The authors' researches show the purification of the sewage water

to be very thorough. All substanceg such as sulphuretted hydroger, faecal

matter, .ammonia, are reduced or disappear entirely owing to the water

having been spread over the meadows. The same thing occurs with organic

nitrogen, ammoniacal nitrogen and phosphoric acid. Bacteriological

examination also shows purification to be very complete. On the other

hand, the chlorides remain constant or even increase due to non absorb-

tion by the soil and evaporation.
In Table II, the analysis made by Celli and Menozzi, in 1900-1901

with those made by the author are compared :— .

Table II. — Comparison between the analyses made

by Celli & Menozzi and by Bernardi.

Residue at 100° per litre

Residue at 280° » >

Residue « au feu »

lyoss on calcination

Oxygen required to oxidise the organic matter.

Chlorine

Phosphoric anhydride

Analyses
by

Celli and Menozzi

Analyses
by

Bernardi

0.322 to 0.488

0.319

0.279
0.023
O.OIO

0.005
0.026

0.483

9.425
0.068

0.018

0.0173

0.041

0.419

0.378

0,371

0.027

0.0154

0.0273

0.0139

Comparison of these two analyses shows that the purification of the

sewage water of Milan is in the same state as in 1900. Moreover, on compar-

ing the averages of a the authors' analyses with data supplied by Konig
on the composition of the sewage water of the big European cities, it be-

comes eviderit that the total amount of organic and mineral matter dissolved

or held in suspension, as well as those which are the most important
contamination (organic and ammoniacal nitrogen, chlorine, and signs of

phosphoric acid etc.) is less than that of Paris, Berlin Dantzig, etc.

The agricultural use of sewage water gives rise to a few causes of distur-

bance but they'can easily be ob-viated. In certain meadows irrigated with'

Vettabia water, certain bare patches can be seen which are covered with

a brilliant greenish incrustation, from 1-3 mm thick, formed by algae.
This trouble is overcome by preventing the irrigation water from stagnating.
Also paper and debris accumulate and prevent growth, but this can be

removed during the ary weather.

The greatest danger from a hygienic point of view is the contamination
of the drinking water supply by drainage through the soil, but this has

not happened 5''et and could easily be overcome.

In conclusion, it can be said that the irrigation of the meadows with

sewage water is a cheap and effective way of combining hygiene and agri-

culture.

[1054]
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1055 - Consumption of Milk and its Relation to Infectious Disease. — Communica-
tion jrom Dr. Kallbrunner, Austrian Corr^pondent of the International Institute of Agri-
culture.

Before the war, British and German scientists found that an
increase in the consumption of milk was accompanied by more cases of

scarlet-fever but they where not able to find out the cause of this corre-

lation. Austrian medical men and statisticians who had attempted in

vain to discover the correlation before the war but during the war they
were successful. In Vienna, the singular disco\-ery was made that in the

same degree as the towns' milk supply decreased, so did the cases of scarlet.

fever, this confirming British observations. Statistics collected by the

Office of Hygiene at Vienna show that the number of cases of scarlet-

fewer were as follows :

Year
Number

of
Cases

Year
Number

of

Cases

1910
1911

1912

1913

1914

4038
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were taken in complete accord and collaboration with the dairies, which

.are always eager to produce and deliver the milk under irreproachable

hygienic conditions.

Previously no special importance had been attached to the state of

health of the personnel of the dairies, periodical washing and visits to the

doctor being considered enough. Some years age, a
"
koster

"
(a man who

had to taste the milk from each can sent to the dairy) contracted typhus.
Without falling seriously ill himself, he infected part of the milk he had
tasted. About 3 weeks after the man fell ill 90 persons who had bought
milk at this dairy became ill one after the other. The first to catch the

disease were some employees who were in the habit ot drinking milk from

this diary at lunch time. A careful search was at once made, and the

case of the
"
koster

"
9 was discovered ; about the end of 3 weeks, the

epidemic of typhus disappeared automatically, but not before it had caused

the death of a dozen persons.
In another dairy where a pasteuriser was broken, doubtful milk was

sold during 3 or 4 days without being pasteurised. Although the time

was so short, this negligence unfortunately caused a small epidemic, which

broke out 3 weeks after, but although it was of short duration, it never-

theless proved fatal to many persons.
In Austria it is generally believed that tuberculosis is transmitted from

the cow to man through the milk, but this fact is not scientifically establish-

ed for certain and, although public opinion is to the contrary, primary
intestinal tuberculosis is rare. In Dalmatia, where milk is not drunk,
tuberailosis is very common, whilst in places where milk- drinking is on
the increase, the disease is decreasing. In Vienna, where the milk consump-
tion is decreasing, tuberculosis is increasing, obviously on account of other

factors), as can be seen from the following Table :

Year
Milk consumed per day

litres

Deaths due to tuberculosis

litres

1914
1919

900 000

40 000
6223
10 606

But in spite of the bad feeding and poor attention that the cattle re-

ceived during the war, bo\nne tuberculosis is on the decrease. One reason

of this was the requisitions from the farmers, who, being paid extremely
low prices with no reference to weight or quality, delivered the worst they
had got, the animals being usually those most susceptible to tuberculosis

Some livestock owners even applied Behrings inoculation test for tu-

berculosis so that they could dispose of animals shown to be infected..

This elimination of poor and doubtful animals has certainly had a

beneficial effect on the general state of health of the cattle and this is

shown by the fact the number of insurances paid by the
"
Nieder-Oe-

sterreicbische Landes-Vieh-Versicherungs-Anstalt
"

(Cattle Assurance

Company of Lower-Austria) for cattle slaughtered owing to tubercolosis

[1155]
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has been steadily decreasing since 1913. Thus, out of 100 insured animals
killed by order the number of cases from 1913 to 1918 where slaughter
was due to tuberculosis was as follows :

1913-1914 I 305 cases

1914-1Q15 I 129 »

IQ15-1916 952 »

IQ16-IQ17 790 »

1917-1918 553 »

In 1918, the nupiber of cases slaughtered increased slightly but cannot

be taken as an average, owing to the small number of cattle on which
insurance was paid that year ; observations made elsewhere confirm this

statement.

This fact, which necessitates still further stastistical confirmation,

suggests that there is no correlation between bovine and human tuberculosis

as statistics collected by the IVIinistry of Health at Vienna and the reports
of the Xieder-Oesterreichische L,ands-Vich-Versicherungs-Aiistalt of

Vienna show that while bo\'ine tuberculosis is diminishing, human tu-

berculosis is increasing.

1056 - Study on the Antiscorbutic Value of Honey. — Faber, h, k. (Laboratory of

Pediatrics, Stanford University Medical School, San Francisco), in The Journal of Biolo-

gical Chemistry, Vol. XLIII, No. i, pp. 113-116. Baltimore M. D., August, 1920.

The recent paper of Dutcher {Journal of Biological Chemistry,
Vol. XXXIII, Xo. I, p. 551, 1918) has demonstrated that honey
contains a small amount of antineuritic vitamine (probably due to

included pollens rather than to the soluble constituents).
This naturally raises the question whether honey contains other vi-

tamines as well. No investigation regarding antiscorbutic vitamine in

honey has yet appeared, and it was to throw light on this point that the

author undertook the present study with guinea pigs.

In 9 out of a series of 10 guinea pigs fed on a diet of oats, water, and

honey, severe scurvy developed in 4 to 6 weeks. li is probable that no
antiscorbutic vitamine is therefore present in honey.

CROPS AXD CUIvTIVATION

AGRICULTURAL 1057
- TemperatuFe Influence on Sowing and Harvest Dates of Spring Wheat, Oats,

METEOROLOGY Polatocs, MaizB and Cotton in the United States. — kincer, j. b., in Monthly Wkeather

Review, Vol. XLVII, No. 5, pp. 312-323, figs. 20, Washington, May, 1919-

There are certain restricted limits of time within which crops must be

sown, defined by the temperature conditions of the locality, and a defi-

nite amount of heat is required to bring the crop to maturity and ensure

good quality and high yield. The length of the period decreases in

general with increase in latitude.

A certain amount of warmth is necessary for germination of seeds,

the amount required differing for seeds of different plants : wheat and oats

germinate at a much lower temperature than maize and may therefore be

sown somewhat earlier than the latter. Maize in its turn requires less

[1055-105?]
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warmth for successful germination than cotton, which must necessarily
be sown later. In addition, a definite amount of heat is required after

sowing to ensure normal development to bring the crop to maturity.
As a rough measure of this heat there may be used what is known

as the
"
thermal constant

"
taking the starting point as the mean tempe-

rature at the date of sowing. The method for obtaining the thermal

constant is quite simple ; taking for example the maize, if it is desired to

compute this value in a locality where the normal temperature is 55 ^'P,

at the average date of sowing, and the mean temperature for any month

during the growing season is 75°F, the thermal constant for that month
would be 75°F-55oF = 200F multiphed by the number of days in the month.
But if the normal daily temperature for any portion of a month should

be less than 55''F, these days should be omitted, and only those days used
which have a mean daily temperature of 560F or higher.

Spring Wheat. — The principal spring-wheat belt comprises the

States of Minnesota and the Dakotas-sowing usually begins in the Dakotas
and Nebraska when the normal daily temperature rises to 37°F, and in

Minnesota and Wisconsin when it rises to 400F. The sowing period begins
in the southern portion of the belt about March 20 and progresses north-

ward at the rate of about 20 miles a day, reaching the northern areas

about the middle of April, the isochromal line keeping on a level with the

isptherms indicated.

Spring Oats. —^This crop is grown more or less in nearly all sections

of the United States. The principal spring oat belt, however, consists

of a crescent-shaped area, extending from New England to North Dakota,
bounded on the north by the Great l^akes, and on the south and west

by a curve extending across central Ohio, Illinois, eastern Nebraska, and
from thence northwest along the Missouri River. Sowing starts north of

the Gulf States, when the normal daily temperature rises to 43°F, except
in an area comprising Oklahoma, Kansas, Missouri, and the lower Ohio

Valley, where it begins when the temperature is lower i. e. about 400F.

Sowing starts in the central and southern Gulf States at higher tem-

peratures than 43°F fof the simple reason that the normal daily tempe-
rature never falls as low as 43°F. m that area.

The date of sowing is earlier in Georgia and the other Gulf districts

(early part of January) compared with the late sowings in April in the
extreme northern areas. (Dakota, Maine, etc.).

The mean daily isotherm (43°F) usually corresponds to the average
date of sowing, viz. February 15, and progresses northward following

along latitude 35 ; as it moves near the north, the date becomes continuously
later, until in the States of Maine and Wisconsin, etc. the end of April and
the beginning of June is reached.

Similar to wheat, the isochronal lines keep on a level with the isotherms.

Early Potatoes. — Early potato planting begins as a rule when
the normal daily temperature rises to 450 F, except in the Gulf coast sec-

tion where the temperature is always higher than 45°F. In the more
southern districts planting dates from the latter part of December in

( [I05»]
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central Florida, to about February lo in the central Gulf States i. e.

500 to 600.

The 45°F. isotherm crosses Xorth Carohna (Gulf States) about Fe-

bruary 15 and moves thence north-east to south-east until it reaches

central south Texas: it moves northward simultaneously with the isochronal

line of the beginning of early potato planting, to the northern border

States, (Dakota, Wisconsin, Maine) by May i. Thus the planting of e?rly

potatoes usually begins in northern Mississipi about February 15, and in

northern Wisconsin 2^ months later.

Maize. — Sowing begins as ? rule when the normal daily tempera-
ture reaches 55^F. It should be noted that a mean temperature of 550F
in spring corresponds to the average date of the last destructive frost.

The 550F isotherm crosses the district lying furthest south in Texas,

following the northern latitude 30, on Febriuary 15, and gets later and later

as it approaches northwards, until in Dakot?, Wisconsin and Maine, May
15 is reached.

Cotton. — Planting does not begin in the eastern portion of the belt

until the normal daily temperature rises to 60 or 62^ F, and not in the

western portion until 61 to 83°F is reached (west of the Mississipi). The
dates vary from March i in extreme south of Texas to the last decade

in April in the northern portion of the belt.

Thermal Constant. — The behaviour of the thermal constants

has already been m^entioned. The adjoining Table shows the data

collected for maize and oats in selected localities.

The Table shows that the thermal constant for maize in the principal

producing areas ranges from i6oo°F to i8oo°F, but farther north in Sou-

thern Michigan and in eastern South Dakota for example, it is from 1400°
to i6oo'3F, due to the sowing of early-meturing varieties, and possibly
also due to some extent to the longer summer days in the Xorth. In some
southern localities, where slower maturing varieties are sown, it runs as

high as 28000F.

The potential thermal constants for cotton calculated for the

period extending from the average date of sowing to the average date

of the first fatal frost in the autumn are as follows : Devils Lake (North

Dakota), 12600F (May 15-20 to September 11-15) ; lyincoln (Nebraska)

20170F (May i-io to October 11-13) ; Memphis (Tennessee) 36960F, (March

23-31 to November 1-2) and for Thomasville (Georgia) 40960F (March
i-io to November 11- 14). While the thermal constant is thus evidently
deficient in the north of the belt, for successful commercial growth of maize,
it is interesting to note the large surplus available in the South, which

is more than double the amount necessary to mature the average variety
of maize.

The thermal constants for cotton in selected localities are as follows :
—

Raleigh, N. C, 18600F ; Thomasville, Ga., 19750F ; Montgomery, Ala.,

19000F; Little Rock, Ark., 19100F ; Oklahoma, Okla, 18200F ; and Gal-

veston Tex., 18100. The mean daily temperature at the average date of

the beginning of the sowing season in these respective areas is : Raleigh

[1057] I
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600 F, Thomasville, 61° F, Montgomery, 620F ; Little Rock 620F, Oklahoma
61° F; Galveston 630 F.

**Tlie area in which cotton can be successfully grown is limited by the

thermal constant 20000F between the normal daily temperature at the sta rt

of the sowing season and the average date of the first fatal autumn frost,

as is shown by the records for the following localities near the northern
limits of the cotton belt : Norfolk, Va., 20100F ; Raleigh N. C? 21900F,

Chattanooga, Tenn, 20000F ; Fort Smith, Ark., 2040°; Oklaonia, Okla.,

2i40<^F.

As previously stated, sowing usually starts when the mean daily tem-

perature rises to 400F, that is to say, before the advent of the vegetative

period, which corresponds to a normal daily temperature of 42080F. Com-

puting the thermal constant for spring wheat from a 43'^F temperature
base or the beginning of the vegetative period, we find the following results :

Bismarck, N. Dak., and Huron S. Dak, 19700F ; Moorhead, Minn.,

19400F ; Madison, Wis. 19800F.

1058 - Effect of Snow on the Yield of Winter Wheat in Ohio, and in Illinois, U. S. —
I. Smith T. Warren, in Monthly Weather Review, Vol. XI<VII, No. 10, pp. 701-702.

II. Root C. J., Ibid, pp. 700, Washington, Oct. 1919.

I. — SnowfaIvL and winter wheat. — A heavy fall of snow is

generally thought to be favourable for winter crops, especially if it comes
late in the spring. Observations made by the author seem however to contra-

dict this idea, as shown in the following table which gives the correlation

coefiicients between the snowfall and the yield of wheat in Ohio, 1892-

1914 (January, February and March.)

Month County
Correlation
coefficient

Probable
error

January.

February
March. .

» . .

» . .

Fulton .

»

»

Mayne .

Seneca .

0.42
0.12

0.84

0.69

0.48

± 0.13

± 0.15

± 0-04

± 0.08

± O.II

This indicates that in north western Ohio, a heavy snowfall in January
has a slightly favourable effect

; in February, scarcely any effect, whilst

in March it has a decidedly adverse influence. This unfavourable ef-

fect in March as evidenced in Fulton County (S. W. Ohio) is verified by
the records for Wayne and Senaca counties (both in Northern Ohio.)

On the other hand, March with a heavy -snowfall is cooler than normal,
while a warm March is usually accompanied by a light snowfall. It has

already been shown that a warm March, in Ohio is, always favorable for

winter wheat. The correlation coefiicient betw;een the average March

temperature for Ohio and the average yield covering a period of 60 years
is :£ 0.46 with a probable error of ^ 0.06.

[1057-105S]



1226 AGRICULTURAI, METEOROIvOGY

In view of the evident effect of March temperature and the relation

between temperature and snowfall, the point has been raised that the

damaging effect of the snow is more apparent than real and that it ii^due

largely to low temperature.
To determine the real facts the author has calculated the partial

correlation for the 3 factors, temperature, snowfall and yield, as indicated

in the following equations :

Let Tgy indicate the correlation coefficient for the March snowfall and

wheat jneld in Fulton Coimty, Ohio. = 0.84 ± 0.04.

Let Tty indicate the correlation coefficient for March temperature and

wheat yield = + 0,62 ± 0.62 ± 0.08.

Let r^ represent the correlation coefficient for the March snowfall and

temperature = —
0.678 ± 0.08.

To eliminate the effect of the temperature and shown the influence

of the snowfall alone the equation may be written :

fsy.t
= "

F(I-.|)(I_4)

Inserting the various correlation coefficients and making the necessary

calculation, we have— 0.73 i 0.07 as the correlation coefficient between

the snowfall in March and the yield of wheat, after eliminating the tempe-
rature influence.

The snowfall influence is eliminated from the temperature corre-

laton in a similar manner as follows :
—

ftv.

rty
—

r,t
—

r.sy

y.s

|/(i-^i)u-^p

Inserting the values and making the correlation coefficient between :

the March temperature and wheat jield is reduced from 0.62 ± 0-09 to the

suprisingly low value of o. 13 -}- 0.14, after eliminating the effect of

snowfall.

The dominating influence of the March snowfall as compared with I

the March temperature is therefore plain.
Snow covering and winter wheat. — A heavy fall of snow may

melt quickly and leave the ground bare a good part of a the month. On
the other hand, a light fall may remain on the ground some time during
continued cold weather. Hence the study of the effect of a covering of

snow on wheat must be entirely separate from the study of the effect of

snowfall on wheat.

The general opinion is that winter crops should be well covered with

snow during cold weather and more especially when freezing and thawing
conditions prevail. The observations made by the author and his colla-

borators in Fulton County, Ohio, show little to substantiate this opinion, and

it is e\ddent that the matter should be dealt with district by district, tak

ing into consideration the numerous prevailing local conditions.

[10S8]
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A correlaticn between the number of days with snow on the ground
from December to March inclusive and the 3neld of wheat gave a coeffic-

ient of only
—

0.14 ± 0.14. A correlation between the yield and the num-

ber of da5's in March w4th freezing weather, while the ground was bare,

gave a coefficient of only
— o.oi. Here again no real effect is shown

although the calculation has been limited directly to March when there

is always a greater danger of freezing and thawing on ground laid bare.

A correlation of the yield with the number of days during the whole

winter with the ground bare and the temperature below 200F produced
a coefficient of 0.28^0.14.

In every case, as a consequence, the relation between the 5aeld and
the duration of the snow covering is, contradictory to the generally accept-

ed opinion, only slight or extremely limited.

There is on the other hand some evidence to indicate that it is more

advantageous to wheat if it is not covered by snow during the month of

January. A correlation by Cox between the number of days without

a snow cover when the temperature was below freezing in January and the

jdeld of wheat in Wayne Countj^, Ohio, gave a coefficient of ± 0.49 prob-
able error ± o.ii,

II. — In Illinois, cold winters with heavy snowfall are followed by

light yield and vice-versa the winters with little snow are followed by good

yields.

The author admits that this may be due partly to the fact that the

temperature is less severe in winter seasons with light snowfall.

1059 - Effect of Conditions of Temperature and Sunshine on the Development of Cul-

tivated Plants. — See No. 1073 of this Review.

1060 -
Quality and Value of Important Types of Peat Material :— Classification of

Peat Based upon its Botanical Composition and Physical and Chemical Charac-

teristics. — Dachnowski, a. p. ((Physiologist, Soil Fertility Investigations) in the

United States Department of AgrictUture, Bulletin No. 802, pp. 1-40, Bibliogr. of 27 publi-

cations. Washington, Dec. 29 191 9.

Up to the present time investigations have been entirely confined

to European countries from the standpoint of interests combining agri-

cultural and technical utilisation, and points to the importance of similar

proceedings in the United States. Attention is drawn to the necessity
of observing two essential qualifying factors in classification and selection

for purposes of utilisation of these peat materials :
—

i) Botanical compo-
sition and stage of disintegration in a deposit ; 2) Controlling basic fac-

tors to the degree of success obtainable.

Although surface vegetation of any unstable stage is significant in

the determination of latent possibilities of peat land areas, it is equally

necessary to note the profile structure of peat deposit, and the climatic and

geological differences of these areas.

A number of features of peat deposits in Europe and in the northern

portion of the United States are identical (i)..

(i) See R. Sept. 191 4, No. 848 ;
R. Oct. 1916, Nos. 1060, and 1075 ; R- Dec. 1016, Nos.

1258 and 1323. (Ed.)
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A tentative classification is given of important types of peat material

with Tables showing their chemical and physical characteristics and was
collected from Europeans sources for use comparatively in America.

Undrained deposits of peat are found to contain about 90 to 95 % of

water which should not be rediiced to less than 65 % of the area to be

used for agricultural crops. The dewatering of peat materials, especially

macerated types and well disintegrated phases of other types to a water

content of approximately 25 to 30 % is an essential requirement before

they can be used for technical purposes.
No economical and feasible process has yet been found to combat

the problem of dessication, and further investigation in the United States

is important in every respect.

1061 - A Method for Measuring the Ammonifying Power of Cultivable Soil. — pe-

ROTTi, R., in the Atti delta Reale Accademia dei Lincei, Serie Qmnta, Rendiconti, Classe di

Scienze fistche, matematiche e naturali, Vol. XXIX, 1st. quarter, Pts. 6-8, pp. 251-256.

Rome, 1920.

There are two methods of measuring the micro-organic properties of

cultivable soil. The first consists in the determination of the action of the

micro-organisms in solutions inoculated with a limited weight of soil,

whilst in the second the same action is determined by adding a limited vo-

lume of solution to a soil sample.
The use of solutions for the study of the vital properties of the soil

has been long known and is even now the most widely-used method, but

the results obtained have not always been accepted as accurate. The au-

thor has tried therefore to control this method rigorgusly in order to ascer-

tain its accuracy. He now describes his researches with the object of de-

termining the best conditions under which the ammonifying power on

fertile soil can be measured by means of solutions.

The best conditions, according to the author are as follows :
—

Place 10 cc. of a 1.5 % solution of peptone in a test-tube and add 5 cc.

of a mixture of 50 gm., of earth in 500 cc. of distilled water. This is placed
in an incubator at 20 to 25° C and after 4 days the amount of ammonia

.^•

produced is determined by distillation with calcined magnesia.. The f
"

average ot four determinations is taken for each test. ^

1062 - Cultural Studies of Species of Actinomyces. — waksman, s. a., (Department .:•;

of Soil Bacteriology, Xew Jersey Agricultural Experiment Station) in Soil Science,^ '.'

Vol. VIII, No. 2, pp. 71-215, pi. 4, Bibliography of 47 works. Baltimore, M. D., Aug.

1919.

The actinomycetes form a large and important group of micro-orga
-

nisms both in number and activity. They have been isolated from

wounds, air, water and foodstuffs, but chiefly from soil (1^. The author

has made a study of the same as regards the origin, nomenclature, and

classification into groups, the representatives of v hich have common

morphological, physiological, and cultural characters. He has identified 41

species of Actinomyces.

(i) See R. 1919, No. 428. {Ed.)
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1063
- Nitrogan Fixation, Amnxonification and Nitrification on Embanked Soils in

India. — See No. 1074 of this Review.

1064 - Field Connparison of Hydrated Lime with Limestone of Diflerent Degrees of

Fineness. — Hartwell, Burt. T,., and Damon, S. C, in the Agricultural Experiment Sta-

tion of the Rhode Island Stale College, Bulletin No. 180 pp. 4-18, figs 4, tables 4, Kingston,

Dec. 1 919.

A comparison was made between slaked and hydrated lime which
contained 50.99 % calcium oxide and 22.43 % magnesium oxide, and lo-

mesh ground limestone from the original rock. The following siftings also

entered into the comparison namely io-20,' 20-40, 40-80 meshes. Or" cer-

tain plats the ground limestone was used in an unsifted condition. Appli-
cations were made on the basis ot equal neutralising value, Beets carrots,

alfalfa and barley, all sensitive to soil acidity were grown on assigned sec-

tions of a dry gravelly loam to test the possible cumulative effect of this

acidity wich would be reflected on the growth of barle}-, this being finally

cultivated over the entire area. Fertiliser ingredients were employed
to maintain as far as possible the initial acidity of the check or unlimed

plats.

The regular application of lime in whatever form was equivalent to

I 200 lb. calcium oxide per acre. Only in certain cases, three times this

amount was applied, and in no case in sufi&cient quantities to neutralise

completely the large amount of soil acidity.

Effect of the lime on the different crops, considered collectively.
— The

relative response was as follows : beets 4.4, carrots 2.6, alfalfa 1.9, barley 1.6.

More acid soil was e\4dent during the sixth year with barley grown over the

entire field and with lettuce grown in pots. When the acidity was reduced,
the four crops ^ affected succeeding crops comparatively uniformly. During
the first season the 80-mesh limestone had the same growth effect as the

hj'drated lime, and practically the percentage of this grade contaned in

the lo-mesh limestone was a measure of the efficiency of the calcium oxide

equivalent of the unsifted material for the crop immediately following its

application. The fine material first entered into the reaction, and had the
effect of greatly lessening the attack on the coarser particles.

Where lime is much needed, about 2.5 parts in weight of ground hme-
stone depending upon its fineness is required to exert the same first eft'ect

as one part of h5'drated lime.

The experiment showed that there was practically no difference in the

average effect during a period of years between the 80-mesh and the coarser

unsifted limestones. The effect of the lo-mesh limestone was greater than
the equivalent amount of hydrated Hme, but the greater activity of the
latter in the first years placed the average slightlj^ in its favour.

A selection of these two kinds of Hme according to the authors shoul

depend mainly on the relative cost per calcium oxide equivalent delivered
on the land. There are man}* indications that it is not economical ex-

cept for certain quite sensitive crops to neutralise entirely the so-called

soil acidity. It is advised under many conditions to make a rather small

application of an active kind of lime for the crop especially requiring

[1063-1064]
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attention, and then to apply more a little later when a similar need arises

arises (i).

1065
- The Influence of Lime on the Nitrificaticn of Farmyard Manure in Arable Soik— Barthel, C. and Bengtsson N. (Central Agricultural Experiment Station, Stockholm,

Sweden) in Soil Science, Vol. VIII, No. 3, pp. 243-258, bibliography of 10 works, Bal-

timore, M. D., September 1919.

It is well known that the part of nitrogen in solid manure that is first

nitrified in the soil is the ammonia nitrogen, but only a part is nitrified

during the i^* year of growth, even under the most favourable conditions.

Hence the desire to ascertain whether the fertilising action of the manure
could be enhanced by the application of any of the chemical fertilisers

easily obtainable.

The first factor considered was lime, and a record was kept of the

exact methods adopted. The following ingredients were mixed with

the soil : i) ammonium sulphate, ; 2) sulphate of ammonia and calcium

carbonate ; 3) farmyard manure
; 4) manure + lime

; 5) no admixture

(control). The various nuxtures were then placed in glass jars holding

5 kg., each, and these were then sealed down to prevent evaporation. At

regular intervals -samples were analysed for their content of nitrate-ni-

trogen, ammonia-nitrogen and moisture.

All the experiments tend to show that on the addition of lime in the

form of calcium carbonate, and farmyard manure to cultivated soil of

both neutral and acid reaction, no favourable action of the lime on the ni-

trification of the farmyard manure resulted, but on the contrary an impeding
effect occured in the cases \ here the lime was applied in large quantities,

larger probably than that applied in ordinary practice.
It is not easy to explain the cause of the impeding action of lime, but

at.any rate, it may be concluded that the lime does not have either an imped-

ing or stimulating action on nitrification of the manure in the soil when

supplied in recognised quantities.

1066 - Sesbania sericea as a Green Manure Crop.
— Royal Botanic Gardens Kew,

Bulletin of Miscellaneous Information, 'No. 7, pp. 282-254, fig. i London, 1920.

Specimens have been received at Kew sent by J. S. Dash, Direc-

tor of the Agricultural Station Guadeloupe, West Indies, of a leguminous
herb characterised by silky leaflets and straight very narrow pods which

were found growing wild on an islet in the harbour and were put under ex-

perimental cultivation as a possible green manure crop. The plant proved
to be Sesbania sericea D. C. The following details were also forwarded :

the nodules on the roots are in size and quantity superior to those of any
other leguminous plant. The plant seems capable of reaching a height
ot 4 ft., or more in good moist soil, but then has a natural tendency to be-

come woody, and the time for turning in as a green manure crop should

be judged accordingly. Sown thickly it will produce a heavy 5neld of green
material when 2 to 2 ^ ft high.

(i) See R. Feb. 1920, No. 176. (Ed.)
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Analysis of the Plant %.
In stems only : Moisture 69.17 ; albuminoids 3.69 (0.59 nitrogen) ;

amides 1.39 (0.25 nitrogen) ; mucilage 3.50 ; cellulose 5.80 ; woody fibre

14.27; ash 2.18 (phosphoric anhydride 0.24 in stems and 0.29 in roots

and potassiimi oxide, Kg O, 0.20 in stems and 0.20 in roots).

Total nitrogen 0.84 in stems and 0.83 in roots.

J
Stems

Roots

Kilos per hectare
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of its growth, thus obtaining a glimpse into the hfe-history of the cane.

The following condlusions have been drawn :
—

In a young cane the maximum amount of total sugars is found at the

basal joints. As the cane becomes older the maximum sugar content

moves higher and higher till it is at the highest dead leaf joint.

A large increase of sugars occurs in the internode after the death of

its attendant leaf.

It appears that the formation of sucrose in the cane is not due to such
a simple process as the direct polymerisation in the stem of reducing sugars
translocated by the 'leaf.

1069 - Chemical Composition of Desmodium leiocarpum and D. triflorum.
— See No. 1097 of this Review.

1070 - The Crescograph, a New Apparatus for Studyng the Growth of Plants. —
BosE, J. C. (Calcutta University), in La Nature, No, 2423, pp. 161-165. Paris,

Sept. II, 1920.

The Study of plant growth is a subject of extreme practical impor-
tance, for the nourishment of the world depends closely upon the growth
of plants. The movement of stalks, leaves, and roots under the action

of light, heat, and pressure are often due to small variations in the rate

of growth. The discovery of \a.w9 bearing on the movements of the or-

gans of growth thus depends on the accurate measurement of the rate

of normal growth, and variations from it.

The great difficulty in these researches lies in the extreme slowness

of the movements, these being of the order of about 1/40 000, mm. per

second, which is about half the wave-length of sodium light. The auxa-

nometers generally used amplify growth about 20 times and therefore

several hours are needed before growth becomes perceptible, and, dur

ing this time, external conditions, heat and light, are varying the results ;:

in addition, autonomous variations appear during these long periods.

Errors can only be avoided by reducing the experimental period to a few

minutes, but for this, amplification must be very great and registration
automatic. The author succeeded in doing this with his amplifying cres-

cograph, by means of a system of 2 levers, the first multiplying 100 ti-

mes, and the second again 100 times, thus obtaining a total amplification^^

of 10/000. The difficulty of obtaining accurate registration of the growth
movement, because of the continuous friction of the pen tised for regis-

tering, has been overcome by an oscillating system, which brings the;

smoked glass up to the pen at regular intervals (Fig. i). The registra-,

tion thus appears as a series of dots at a distance apart corresponding,
to the length of growth during intervals of one second (Fig. 2a).

The graphs can be taken on a fixed metal sheet by means of two points,

one in a normal condition before the test, the other after external condi

tions have been changed Fig. 2d illustrates a graph after an experiments

showing the varying distances between the dots which correspond to
chanljc

ges in rate of growth due to stimulation or depression caused by a factoBo
under investigation <

[106 8-IOVO]

ti



AGRlCUI^TURAIy PHYSIOI.OGY 1233

The graphs can also be taken on a sheet moving at a uniform rate,

the ordinates of the curves thus obtained representing movement and

the abscissae, time.

A factor that increases the speed of growth will send the curve up
or, if it slackens growth the curve will bend downnward \ (Fig. 2b).

ss-

D

W
i,R,R

Fig. I. Amplifying Crescograph.

=Q)

= Experimental plant.

= Micronometer Screw fore moving the plant.
= Clock work movement for producing periodic oscillations of the plate G.

= Eccentric

= Rods governing movement of plate G.

Precautions against physical disturbances. — Vibration is best over-

come by using a strong table standing on rubber pads, or better still by
jt ising a stout shelf fixed to the wall. The author obtained an amplification

)f one million times with his magnetic - crescograph before a L,ondon

udience, the vibration due to the traffic in the street having no appre-
iable effect upon the instrument. Fig. 2c. shows the tracing produced
n a moving plate by the amplifying crescograph ;

a dead stick was subs-

ituted for the growing plant, and the absolutely horizontal line showed

[1070]



1234 AGE.lCUIvTUE.ATv PHYSIOI,OGY

not only the absence of growth but also of all movements caiised by ex

terual disturbances. There is another element of physical change ir

experiments on speed of growth which relates to artificial changes in

temperature. In order to determine its character and order of magnitude
a graph was taken of a dead stick subjected to an increase in temper-

ture, amounting to iC^C. ; the graph shows that expansion of the wooc
took place up to a certain limit after which the line of dots again became

horizontal. The only precaution necessary in experiments on the in-

fluence of changes of temperature is to wait a few minutes until the tem-

perature becomes stable.

Fie. 2. Graphs.

Fig. a.

Fig. d.

Fig. b.

Fig. c.

— Growth of Scirpus sp. at intervals of i second amplification 10,000, plate statir

nar)'^.

— Influence of temperature.

N = normal graph.

C = retarded growth due to cold.

H = accelerated growth due to heat.

—
Registration on a moving plate indicates retardation due to cold.

— Dead branch withont movement indicates the action of heat.

Elongation due to physical dilatation is very rapid whereas physic

logical variation is slow and persistent.

Fig. 2a shows the rate of growth of Scirpus Kysoor, the speed c

growth on the graph per second amplified 10,000 times being g.50 mm,
therefore the absolute rate of growth was 0.00095 mm. or 0.95, [ji.

Effects of excitants on growth.
— The general law has been found t

hold good that all kinds of stimulants, mechanical, electrical, or Invc^

nous, retard growth, and if their intensity be increased may lead to a co

plete stop or even a contraction. As regards radiations, all except n

and yellow, which produce photosynthesis, modify the rate of gro

Thus, the author has been able to register the reponse of plants to t!

long waves employed in wireless telegraphy.

Effects oj sub-minimal excitants. — It was unexpectedly found t

sub-minimal doses of excitants produced an acceleration of growth in

[1010]
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itead of the retardation caused by average doses. The same effects were
observed with electric, luminous and chemical excitants, but, strikingly

enough, certain poisons, which, given in normal doses, will kill the plant,
cause the plant to grow vigorously and flower much earlier if given in

infinitesimal doses.

It is only by discovering the laws of growth that considerable pro-

gress can be made in scientific agriculture. The author has only tested

a few stimulants, whereas there are thousands that are quite unknown.
The empirical methods used in determining the action of certain chemical

reagents and of electricity have not alwa3^s been successful, chiefly, it

Fig. 3.
—

Effect of Carbonic Acid.

The horizontal line in the bottom left hand corner represents the growth exactly balanced.

Che curve shows the effect of COo, dots bemg made at 10 second intervals.

;eems, because proper account has not been taken of the quantity and

trengths of the excitants.

The bai^anced crESCOGRaph. — The great sensitivity already ob-

ained with the crescograph has been increased bj^ using NoLi^'s balance

method, whereby the growth of the plant is exactly compensated by the

owering of the support. A train of years actuated by a falling weight
owers the plant at the same speed as it grows in length, the control of

he speed being obtained by means of a screw. When the apparatus
s correctly compensated, growth is just equal to the fall and the graph
)ecomes a horizontal line, but it is so sensitive that the slightest ex-

ernal variation will infltience the graph either positively or negatively.
he speed of growth is indicated by a pointer fixed to the regulating screw,

n this way, the author has been able to obtain readings of variations

a growth up to one eight-millionth of a centim.etre per second.

An illustration of the sensitivity of the method is given in Fig. 3,

he excitant used being carbonic acid. An acceleration immediately
ook place and lasted 2 i.i minutes, being followed by a slackening. With

ery dilute ca bonic acid, the acceleration may last a lorg time. The
uthor also obtained clear response of a plant to a light of such short

[1010]
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duration as an electric spark lasting about one hundred-thousandth of a

second.

The; magnetic CRESCOgraph. — There is a limit to amplification

by a system of levers, because each additional lever increases weight and
friction. In order to obtain greater amplification for certain kinds of

research work and for public demonstrations, the author has evolved a

magnetic crescograph in which a light magnetic lever moves and rotates

an astatically-suspended system to which a mirror is attached ; on

bringing the pointer of the system and the needle together an amplifi-
cation can be obtained of from i to 10 million times. Some idea of

this can be given by imagining the slow crawl of a snail multiplied
10 million times ;

a shell fired from one of the 15 m, guns of H. M. S.

Queen Elizabeth has an initial velocity of 231 ft. per second ; the

amplification of the snail's crawl is 24 times more rapid. Amplification
of 10 million times is obtained with a single lever, and a double lever

would increase it another 100 times ; giving an amplification of one

milliard times. The importance of this apparatus for all kinds of

research work is evident. Usually, an amplification of i million

is sufficient. With ordinary precautions, mechanical trouble can be

avoided

The physiological response of a growing plant was shown as follows :
-—

The normal growth was shown by a movement of the spot of light from

the galvonometer through a distance of 6 metres in 10 seconds. On

introducing chloroform vapour into the bell-jar, the light moved three

times as quickly, then came a relapse followed by a slackening of growth
and finally a quick contraction, which indicated death The same effects

were produced by various poisons, such as cyanide of potassium.
General principies governing tropic movements. — In plants,

the movements caused by external excitants (effects of variations in]

temperature, attraction or repulsion due to light, diametrically opposed

responses of weight to stems and roots, and the diurnal and nocturnal

positions of the organs of plants, present such a diversity, that it seems

hopeless to try and discover a fundamental reaction applicable to every [j

case. Usually one is content to admit that there are various forms, of

sensibilities specially adapted to the individual needs of the plants, but

the arguments of teleologists or sim.ply descriptive terms such as the

expressions of positive or negative tropisms fail to give a true explana-
tion of these phenomena. The following experimental results seem to

,

make it possible to deduce the general law which governs the tropic
|

movements of plants.
Direct effect of excitation — In the motor yield of the mimosa, ex

citation provokes a rapid decrease in the turgidity and contraction of the';

cells. The cause of the decrease in turgidity is not exactly known, bu

it may be due to a sudden decrease in the osmotic pressure of the celj

sap or to an increase in the permeability of the outer layer.

The effect of excitation on plant tissue was shown :
—

(i) By a d
crease in turgidity ; (2) the contraction and fall of the mimosa leaves

[1070]
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(3) negative electromotive variation ; (4) variation in electrical resistance;

(5) retarded speed of growth.

Continuity of the physiological reaction in the growing and non-grow-

ing organs
— The author has found, during his researches on all the me-

thods of excitation (mechanical, electric, luminous etc.) that stop

growth or cause an
"
incipient

"
contraction, when the intensity of the

excitation increases there is immediate contraction, exactly similar to

that of the motor yield when directly stimulated. This explains the

similarity' between the tropic movements in the growing and motor organs
Indirect effect of excitation. — When the excitant is applied at some

distance from the motor or growing organs, it produces increased turgi-

dity, an expansion, accderated growth, an erectile movement in the mi-

mosa leaf, and a positive electromotor variation.

Fig. 4.
—

Effects of direct and indirect excitation on growth.

A. Indirect excitation accelerating growth.

B. Direct excitation retarding growth.

This effect is particularly noticeable in tissues that are semi conduc-

tors of stimulations. The opposite effects of direct or indirect stimula-

tion are tabulated as follows. —

Direct excitation Indirect excitation

Decrease in turgidity, contraction

Fall of mimosa leaves

Slackening of growth

[Negative electrical variation

Increase in turgidity, expansion
Erection of leaves

Acceleration oli growth
Positive electrical variation

f

tm The law can therefore be deduced that direct excitation causes con-

Jtraction, whereas indirect excitation causes expansion. The same law
5 1 holds good when excitation is applied to only one side of the organ.

When the excitant acts from the right side (Fig. 5c), the side direc-

tly excited contracts, and the other side expands, being indirectly ex-

cited, so that a positive tropic curvature takes place towards the exci-

tant This explains .the twisting of tendrils and positive heliotropism.

Negative heliotropism.
— When the light is very strong and of long

duration, the hyper-excited organ may react in the inverse direction.
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How does this come about ? The author's researches tend to prove that

strong excitations traverse the organ and cause a contraction of the op-

posite side, thus neutrahsing the primary curvature (Fig. 5^). The or

gan takes up a position perpendicular to the Hght and this reaction has

been termed
"
dia-heHotropism ".

Fig. 5.
—

Effects of direct and indirect excitation.

o

'0-^

I^EGEND :

(a) Direct excitation on growing region (shaded), showing shrivelling or contraction (stippled).

(b) Indirect excitation (shaded) away from growing region, showing acceleration or expansion.

(c) Excitation from the right contraction on this side (stippled), expansion of left (stippled) ;

curvature towards the excitant.

{d) Transverse transmission through the organ ; neutralisation.

(<r) Strong, transverse excitation : curvature on the side away from excitant.

In certain cases the transversal conductivity of the organ is con-

siderable ;
the result is a contraction of the opposite side, whilst that of

the face directl}" exposed is diminished, because of the fatigue occasioned

by a too strong excitation ; the organ, therefore, curves in an opposite

direction to the light and shows a negative heliotropism (Fig. 5^). These

effects are increased when one of the faces is more excitable than the other.

Fig. 6. — Continued action of light.

(a) Scheme of the result of giving indirect excitation (T) to a mimosa leaf.

{b) Graph of the leafs response : erection (descending curve) followed by fall (ascending curve),

due to transverse conduction of the stimulus.

Thus it may be stated that the action of continuous light first

brings about a movement towards the source of the light, then causes

[loro]
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shrinkage and finally a movement in the opposite direction. Therefore

the plant possesses no specific sensitivities, either positive or negative,
to the action of light.

The graph shown in Fig. 6 illustrates these phenomena. A ray of

light was thiown on a stalk diametiically oppo ite to an indicating mo-
tor-leaf ;

the leaf first became erected as turgidity increased. If the ex-

citation is weak and prolonged, the response is erectile or positive only,

but if the excitant is strong the leaf droops, owing to decreased turges-
cence.

Proximal direct excitation
V

Distal direct excitation

Decrease of turgidity
Concave contraction

Negative electric variation

Increase ol turgidity

Convex expansion
Positive electric variation

These results tabulated in brief are as follows :

If the excitation is strong and of long duration it neutralises or re-

verses the primary response.

[The author's book "
Life Movements in Plants

"
Vol. II, deals fully

with nyctitropism].

Geotropism.
— Another seemingly inexplicable tropism is the oppo-

site effect that weight has on roots and stems. The straightening of a

stalk lying horizontally may be due either to the expansion of the lower
surface of the contraction of the upper one.

To study this the author used the galvanometric method. The

displacement of a stalk from a vertical to a horizontal position is im-

mediately followed by a clear electrical indication that the upper side

was excited. The electrical variation increases with the sine of the angle
of inclination. This excitation causes the contraction of the upper sur-

face and consequently curvature upwards.
Localisation of the zone sensitive to weight by electrical investigation.

—
A very thin platinum wire electrode, enclosed in a capillary tube except
at the end, was pushed into a stalk in such a way as to enter by one face

and protrude through the other
;
the galvanometer shows the irritation

thus caused to the surrounding cellular tissues. If the stalk is vertical,
the galvanometer deflection is slight or nil, if the stalk is displaced to-

wards the horizontal position, the layer sensitive to geotropism shows
the maximum irritation and gives a corresponding deflection in the gal-
vanometer

; as the stalk is raised the irritation disappears.
The author

|j^s
also been able to locate the sensitive layer of the en-

doderm.

The only anomaly as regards geotropisim is the curvature of the roots

as opposed to that of the stalks.

Each zone of growth in the stalk is sensitive to weight and move-

ment, geotropic excitation of the stalk is, therefore, direct. This is not

[loro]
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the case in the roots, where the sensitive zone is terminal, whilst the re-

gion of curvature is at some distance from the tip. The electrical resear-

ches of the author go to show that the root is excited directly, whilst

the zone of growth which responds is only indirectly excited. Thus

geotropic excitation only acts indirectly on the roots ; then, as the di-

rect and ind'rect effects are inverse the responses of the roots and stems

are opposite.
The different movements of plants are thus satisfactorily explained

by the general law that direct excitations induce contraction and indirect

stimuli, expansion.
The author has also shown the extraordinary similarity between the

physiological reactions of plants and animals. Thus, this work on the

movements of plants forms a chapter on general problems relative to

the irritabilities of all living tissues without the study of which the future

theories and investigations would be far from complete.

1071
- Some Factors in Plant Competition.

— Brenchley, W. E. (Rothamsted Experi-

mental station), in The Annals of Applied Biology, Vol. Vl, Nos. 2-3, pp. i"42-i7o,

PI. I, figs. 10, tables 16. Cambridge, Dec. 191 9.

Up to the present most of our knowledge of competiture influence

has been purely empirical and derived from observation and deduction

from plants grown under various cultural conditions not under strict con-

trol. Consequently little information is available as to the relative im-

portance of the different factors that come into play, when one plant
enters into competition with another, or of the interaction between these

factors. During the past 5 3'ears a number of experiments have been

carried out at Rothamsted which aimed at isolating some of the more

important of these factors and establishing their relationship to the

growth of the plant.
Pot cultures were carried out with mustard and barley. Results

show that the mutual action of one plant to an another when grown in

juxtaposition, is a very complex phenomenon. Among the factors

which come into play are competition for food, water, and light and

also the possible harmful effect to toxic excretions from the roots.

Other things being equal, the total growth as measured by the dry
matter produced is determined by the nitrogen supply, rrespective of

the number of plants drawing on the resources With limited food sup-

ply the efficiency index of dry weight production (i) decreases with, the

number of plants.
The decrease in light caused by overcrowding is a most potent factor

in competition even when there is abundance of food and water for each

individual plant. The effect on barley shows: (i) Redi|ption in number
of ears

; 2) great irregularity in number of tillers produced ; 3) reduction

in amount of dry matter formed; 4) rise in the ratio of shoot to root; 5)

increase in variation in the efficiency indices of dry weight production of

(i) See B. January 1920 N° 26. (Ed).

[1070-1071]
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a number of crowded plants, lowering them on an average ; 6) decrease

in the power of the plants to make use of the food supplied to the roots.

With adequate illumination (in barley) there is a tendency towards
the production of a standard type of plant in which the relation between
the number of tillers, and ears, dry weights, efficiency indices, and ratios

of root to shoot approximates in thin variable degrees to a constant stand-

ard. This disappears with overcrowding.

1072
- Formative Effect of High and Low Temperatures upon Growth of Barley: a

Chemical Correlation. — Walster, I,. 1,. (IIull Botanical I^aboratory), in The Botanical

Giizettc, Vol. I,XIX, No. 2, pp. 97-126. Chicago, Feb. 1920.

The investigation here reported is a study of the effects'of high and low

temperatures and concomitant variations in the supply of nitrogen, phos-

phorous, and potassium respectively upon the course of development of

the barley plant. A chemical correlation has been established between

temperature and nutrition effects.

Method. — The method of sand culture was used throughout these

experiments, the sand was pure Ottawa silica sand, and the water content

of each jar was approximate^ 13 % dry weight of the sand.

Tottingham's culture solution was used in diluted form. Solution A :

potassium nitrate 0.0034 ^^ (o-3437 g^^^- P^^ litre) -]- potassium phosphate
0.0108 M (1.4692 gm. per litre) + magnesium sulphate 0.0081 M(o.975ogm,
per litre. Solution B. Calcium nitrate o.oioi M (1.6573 gm. per litre).

A mixture of the AB solution is termed
"
normal ".

Three other solutions were then made up lacking entirely phosphor-
ous, nitrogen and potassium respectively and three more containing

only 14 concentration of these three elements respectively. All cultures

were run in triplicate.

About 30 seeds of Oderbrucker barley were sown per culture and the

cultures thinned to 25 plants per culture.

Tem-perature and humidity control. — The greenhouse temperature
was controlled by means of automatic thermo-regulators. The lower

temperature selected was T50C and the higher, ao^C. The samples for

chemical analysis were taken in mid April.
Some of the differences noted in chemical composition may be due

to the higher evaporating power of the air in a warm house. To ascer-

tain, if possible, the character of the internal higher temperature in the

presence of high nitrogen supply the Wademar Koch method of tissue

analysis (modified by F. C. Koch) was used.

Comparison Tables were made showing the effect of temperature
upon : i) The amount and percentage of dry matter and water on barley
leaves ; 2) the distribution of extractives and insoluble matter ; 3) the

accumulation of soluble carbohydrates ; 4) the accumulation of poly-
saccarides

; 5) the amount of nitrogen, phosphorus, protein and phospho-.

protein phosphorus ; 6) the amount and distribution of nitrogen ;

(7) the amount and distribution of phosphorus ; 8) the solubility of F3
nitrogen digested with i % Na OH for 48 hours at 37 to 400C. (F3 = mate-

[loii-ioia]
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rial insoluble in ether, alchohol and water); 9) the solubility of F3 phos-

phorus under similar conditions ; 10) on the amount of cell wall mate-
rial etc. F3 expressed as percentage of total dry weight of leaf.

The experiments reported in this paper, as well as the results of ear-

lier investigators, re pen the question as to just what is meant b}^ an op-
timum germination temperature. The classical investigations of Ha-
BERi,ANDT on germination temperature place the optimum at the tempe-
rature which most quickly permits the emergence of the radicle and

plumule ;
in fact, practically all germination studies have been based

upon this as the optimum. These optimum temperatures, at least for

the cereals, are evidently too high to insure a future normal development.
The writer belieVes that the course of development is to a large extent

predetermined at a very early stage in the development of the plant by
the chemical equilibria within the seedling, especially the nitrogen-car-

bohydrate ratio. These equilibria within the plant, like chemical reac-

tion.-, in viiro are conditioned by the temperature and concentrations of

the reacting substances. It seems likely that a high temperature and

high nitrogen supply at an early stage in the development of the barley

plant so shifts the equilibrium toward excessive vegetation as to prevent
the normal tendency toward reproduction. Some other factor nuist be

altered therefore, as for example the water supply, if such plants are

to be thrown into reproduction.
An investigation of the nitrogen carbohydrate ratio at a different

stage in the development of seeds and seedlings furni lied with varying
concentrations of nitrogenous compounds will probably throw consider-

able light upon these questions.

Results /^np conclusions. — The excessive leaf productions shown
at the high temperature is caused by the high concentration of

nitrates in the nutrient supplied.
Nitrate nitrogen in the nutrient begins to affect the subsequent

course of development at high temperatures at the time of germination,
or at least at a very early stage in development. This tendency cannot

be counteracted by the addition of phosphorus or potassium salts.

High heat supply -\- high nitrogen supply in nutrient solution =
high soluble nitrogen in leaf + low soluble carbohydrate = excessive ve-

getation and little culm formation.

lyow heat supply -f high nitrogen suppl}^ in nutrient solution =
low soluble nitrogen in leaf -\- high soluble carbohydrate = normal ve-

getation and normal culm formation.

1073
- On th8 Relations between Growth and the Environmental Conditions of Tem-

psrature and Bright Sunshine. — Brenchxey, \V. E., (Rothamsted Experiuieutal sta-

tion Mn The Annals of Applied Biology, Vol. VI, No. 4, pp. 211-244. Eondou, April lyzo.

It is fully recognised that the amount of growth made by any crop
in the field, and the rate at which maturity is reached is influenced by many
factors such as temperatures, rainfall, season, sunlight, ..oil conditiouo and

available plant food

[1072-1013]
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It is difficult or even impossible to gain definite information as to the

influence of each of these factors on a plant at various stages of growth,
and the changes in the actual rate of growth at different periods, from crops

growing under normal conditions. There is too great a difficulty in the

disentanglement of the intimately associated actions of these factors.

The author has used the method of water culture, as it enables a strict

control to be placed on the food and water supplied, and permits of the

roots being observed and weighed with far greater accuracy than in soil

experiments, and its compactness allows of a large number of plants to

be given individual treatment at the same time.

It is also possible to keep a close watch on the temperature variations

to which the plants are subjected, and to observe the effect of these varia-

tions on a number of individuals at different stages of growth.
Environmental conditions. — The experiments were carried out

in a roof greenhouse, and extended over a period of sixteen months from

September 1915 to January 1917. It should be noted that light conditions

were good for any given period ;
it was proved by Gregory in experi-

ments on cucumbers near London, in a district subject to fogs, that with

high temperatures, light becomes a limiting factor

Artificial heating was installed, and the minimum temperatures kept
above freezing point throughout the winter months, so that the results,

so far as they refer to the effect of minimum temperatures, are only ap-

plicable in cases where the latter do not fall below 320F. For the whole

period of 16 months the prevailing conditions of temperature and light,

as indicated b}' the weekly means of maximum and mininmm tempera-
tures, and the weekly hours of bright sunshine are summarised as fol-

lows :
—

Mean Standard— deviation

C. Mean maximum temperature 66.5°P ii.7''P

D, Meau minimum temperature 45.9°P 4.66°E

e;. Hours of bright sunshine 20.3 16.6

The mean maximum temperature is naturally greatly influenced by
the amount of sunshine

;
the minimum is much less variable, as during

the winter months special care was taken to keep the right temperatures
at a reasonably high level by means of artificial heating.

The small effect ot sunshine on the range of mean minimum tempe-
ratures shows that the relatively constant range of mean mininmm tem-

perature over prolonged periods is of great importance to the healthy

growth of plants under these conditions of life, and that a comparatively
slight increase above a certain level is very detrimental.

Method. — At intervals of a few weeks, sets of 160 pea seedlings
were put into water cultures Usually two parallel tests were carried

out in one of which the nutrient solution was changed weekly and in

the other the original solution was retained throughout the experiment.
Ten extra seedlings were prepared for drying, to obtain the initial dry

[torn]
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weight of the plants and lo seeds of the grade used were weighed to give
the relation between seed and seedling after germination. At weekly-
intervals 10 plants were removed and after a cleaning and removing of

the roots and shoots separately and when in the fruiting stage, the pods
were removed, dried and weighed separately.

With nutrient solutions changed weekly, 8 series of peas were grown.
The chief variable factors influencing growth were pro|Dably:

~
(i) Temperature (maximum and minimum) ;

(2) Bright sunshine and light intensity ;

(3) Humidity of air.

Growth may be divided conveniently into two well marked periods :

(i) From the seedling stage till the time that the plant regains its initial

weight after loss by respiration ; 2) succeeding the former during which
the plant is obviously making growth, and which continues till the lat-

ter ceases and desiccation sets in.

The length of the first period varies inversely with the mean maxi-

mum temperature as the rate of assimilation increases directly with the

rise of temperature, up to a certain limit.

Results show that the possible amount of growth depends directly

upon the bright sunshine and temperature at all periods of the year, but

that beyond a certain point these beneficial factors become harmful and
result in the premature death of the plant.

During the first period the rate of growth as shown by the
"

effi-

ciency index
"

(the rate % at which fresh material is continuously added

to the plant over a definite period) was associated with relatively warm
days and nights. During the second period, the rate was associated

strongly with sunshine and warm days, but not significantly with night

temperatures (never below 32° F).

Results bear out the observations that growth is divided into two
distinct periods and that the tendency is for the maximum rate of growth
to be attained at the beginning of the second period and to fall off after-

wards.

Plants with a restricted food supply make less total growth than

those with abundant food, but broadly speaking the response of plants
to the environmental conditions is similar whether the food supply is

abundant or restricted, though the mean rate of growth is lower when food

is scarce. The mean differences in the rate of increase in the presence
of abundance and scarcity of food during the second period are strongly

significant in favour of the well supplied plants.

During the early weeks, the shoot root ratio falls, owing to the steady ||
increase in root weight, which is associated at first with a decrease and

later with an increase in shoot weight. During the second period the

shoot increases in weight far more rapidl}^ than the root ;
and thus the

shoot root ratio rise^ steadily.

Root growth is much affected by low mean maximum temperature
and practically ceases from mid November to January, when the mean
maxima are consistently below 60^ F.

[1013]
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Cessation of root increase is a constant phenomenon and always oc-

curs some time before the shoot stops growing.
Increase in shoot growth is closely associated with rise in tempe-

rature.

In a few series the water culture solutions were sampled at inter-

vals, and the nitrogen estimated as potassium nitrate. Results showed
at first that the amount of nitrate absorbed by the plant is relatively

large in comparison with the dry matter produced, but later more dry
matter is formed in proportion to the same amount of nitrate, owing to

the accumulation of the products of assimilation.

TabIvS. I. — {Solutions not changed).

Date
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of nitrate absorbed by the roots. Also in Table II there is an indication

of a similar process though the evidence is less conclusive than where
semi-starvation occurs.

1074
- The Biological Aspects of Wheat Cultivation on Embanked Soils. — pl^twen,

F. J. (Department of Agricvilture, Central Provinces) and Bal, D. V. (Bacteriological As-

sistant) in The Agricultural Journal of India Vol. XV, Pt. Ill, pp. 289-300. tables IX.

Calcutta, May 1920.

It was brought to the notice of the Agricultural Chemist, Central

Provinces, that the embanked wheat soils of the Jubbulpore tract were
said to be gradually deteriorating and giving low yields. The plants

appeared weak and yellow in the early stage of grow1;h but recovered

later.

Mechanical analyses indicated that the soil is a heayj^ sticky clay,

black in colour, with a maximum saturation capacity of 60 % by weight,
with a soil layer icm., deep (Hii,gard's method). It was noted that it

gets very hard and forms tenacious blocks on drj'ing after rains.

A biological analysis showed that the soils appear to be very ener-

getic in nitrogen fixation, followed by considerable ammonifying power,
but are rather slow at nitrification. Further experiments showed that

apparently about 20 to 25 % of moisture in soil is the required amount
at sowing time. The nitrifying power increases gradually after rainy
weather cultivation. Wheat seedlings from plots receixing this cultiva-

tion do not present the^sickly appearance mentioned above, and the crop
returns on embanked soils are increased. An interesting comparison is^

made with the black cotton soil of the Deccan undergoing similar exper-

iment, but which is given an open cultivation and experiences a lower J

rainfall. From the figures quoted it may be noted that the nitrifying

power of black cotton soil is very superior to the soil under consideration,

even under similar conditions regarding water content, temperature etc. I

Ihe maximum amount of nitrogen converted into the form of nitrate]
within a period of 8 weeks was only 50 % (after incubation with cake

60 mgm. nitrogen per 100 gm. dry soil) compared with 85 % in the casej
of the black cotton soil.

From the results obtained it appears that young wheat plants in.j

embanked fields are subject to some factor whi':h, retards their growth, |

but it is evident that the cause is removed by cultivation and aeration

during the monsoon months. Experiments to determine this factor and •

also the most economic form of cultivation are now in progress. Former 1

experience has shown the difficulty of using pot cultures in very heavyj
soils and the impossibility of reproducing field conditions by employing!
such a method.

1075
- A Practical Method for Discovering the Free Nitrogen Fixing Power of the'

SchiZOmyceteS. — Cauda, in Lc Stazioni sperimcntnli agrarie italienc, Vol. 1,111, Parts

I-3.PP- 79-80 Modena, 1920.

For the determination of the free nitrogen fixing power of Schizomy^

cetes, the author suggests a simpler and more rapid method than chemical

[I0?3-10?5]
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analysis ; this n6w method is based on the coloration of the chloro-

leucites present in unicellular algae. If the algae are grown in a me-
dium containing no nitrogenous compounds, they never become green,
even when exposed to the light. Chlorella vulgaris and the genera Pro-

tococcus and Chlorococcum are the algae most sensitive to this treatment.

When one of these decolorised algae is placed under suitable conditions

as regards nitrogenous food, it very soon assumes a green colour.

This property of blanched algae to turn green in the presence of

nitrogen affords an excellent test of the nitrogen-fixing power of a mi-

cro-organism. Thus, if both are grown together in a medium free from

nitrogen, and the algae becomes green, the n; cessary nitrogen has been
fixed by the micro-organism.

>

1076 - The Sterility of Hybrids from the Mendelian Standpoint.
— Maltnowsky, e. plant

in the Zeitschrift fiir Induktive Abstammungs und Vererbungslehrc, Vol. XXII, Part. 4,

pp. 225-235. Leipzig, Ma3S 1920.

Hybrids between different species of plants are often more or less ste-

rile. This sterility is due to the fact that the pollen grains and the em-

bryo-sacs develop in an abnormal manner, and are incapable of fertili-

sation. In the case of completely sterile hybrids, all the pollen-grains
and embr^^o-sacs develop abnormally, and no seeds are formed; in that

of partly sterile hybrids on the contrary, only some of the pollen-grains
and embryo-sacs are degenerate, so that there is a larger or smaller per-

centage of properly-formed seeds.

In certain cases, the degree of sterility depends on the sex. Thus,
for instance, in the hybrid Antirrhinum siculum X A. majus, all the ovules

J
are sterile, whereas the pollen is active

;
it is thus possible to fertilise

A majus with the pollen from the hybrid. The crosses between Nico-

Uiana Tahacum (var. atropurptirea), and A^. sylvestris have entirely ste-

rile pollen, and only a few of the ovules are fertile ; hence, in order to
' obtain any seed, it is necessary to have recourse to artificial fertilisation

;

the pollen of Nicotiana sylvestris can be used, if desired. Hybrids be-

tween wheat and rye {Triticum sativum x Secale cereale, behave in a

i similar manner.

Occasionally some entirely fertile offspring occur amongst the F^
of partially -sterile hybrids. From Pisum Palestina x P. sativum,
Sutton obtained only sterile individuals with the exception of 2, which

producd a small amount of seed. From these seeds, wholly fertile plants
were grown.

In the cross Stizolohium Deeringianeum x 5. hassjoo, Belling
observed, in the Fj, a high percentage of plants with sterile pollen and

jbadly formed embryo-sacs. In the F^, completely fertile and partially
sterile plants occurred in the ratio of roughly i : i, with a slight nume-
rical predominance of the partially-sterile individuals ; there were, in

act, I 57 of the former and 167 of the latter in one case, and 169 and 229,

espectively in the other Belling is ( f the opinion that this par-
ial sterility may be due to the presence in the gamete; of 2 genetic fac-

[1015-lOU]
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1
tors, which he calls K and L. If one of these factors is absent, the pol-
len and embryo-sac develop normally. Hybrids of the F^^ having the

genetic constitution Kk LI, would produce 4 different kinds of gametes :

KL, KI, kL, and kl, of which two, KL and kl, would develop in an ab-

normal manner, thus being incapable of fertilisation. Only half of the

gametes Kl and kL develop normally, and theoretically we should there-

fore expect to find fertile and partly sterile plants in the same proportion

(i : i). Such is the hypothesis, which, however, the author proposes to

disprove.

TabIvE I. —
Zygotes of the F.^.

.AB
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It is admitted that the partial or total sterility of the hybrids is due
to the presence in the zygote, at the same time, of two or more elements

that are not in harmony with one another.

lyet us consider the most simple case of two elements, A and B.

The genetic composition of one of the parents will be A A b b, and that

of the other a a B B. In the F^, we shall have A a B b. These will

be the same amount of sterility in all the types of gametes ; there will

also be fertile A B gametes and infertile A B gametes. Thus, we shall

have fertile gametes of 4 types :
—

. AB, A b, a B, and ab. These gametes,
on uniting, will produce in the F., generation the 16 zygotes given in

Table I.

Of these zygotes, 7 are fertile (marked in the Table with a + sign),

whilst 9 are partially sterile, given the simultaneous presence of A and B.

Instead of the ratio i ; i, we should have the ratio 9 : 7, which is

nearer the true one, and also explains the numerical predominance of

partially sterile individuals.

Now let us take a more complicated case, in which in addition to

k and B, there are two other elements, C and D, and where A and C on
the one hand, and B and D on the other, represent contrasting characters.

The degree of sterility in a plant containing the four factors A, B,

C, D, will clearly be higher than in the case of another plant having only
two factors, such as A and C. In a similar manner, a plant A A B B

C C D D will be more sterile than another plant Aa Bb Cc Dd or one

with the genetic formula AA bb CC dd.

From AA BB cc dd X aa bb CC DDis obtained the partially^
sterile hybrid AaBbCcDd. It must not, however, be supposed that

this abnormal development is confined solely to the macrospores and

microspores that have a given genetic composition ;
on the contrary,

it may also be found in the macrospores and microspores of all the types.
The Fi hybrid forms 16 kinds of gametes ; ABCD; ABCd; ABcD;
AbC D; a BC D, A B c d ;

A b c D ; a b C D ; a B C d ; a B c D ; A b C d ; A b c d ;

aBcd; abCd; abCO; abcD.
From these gametes, in the F^, 256 combinations are obtained, of

which 49 are entirely fertile and the others are sterile to a greater or less

extent. The percentage of wholly sterile and partially sterile indivi-

duals in the F^ increases when the number of incompatible factors ex-

ceeds 2. A case of this kind was studied by the author iu tha offspring
of Tritcum vulgare Vill X T. dicoccum Schrk.

The following crosses were effected :
—

No. i) Triticum vulgare $ with rather loose ears (local Wysokie lyitew-

skie variety) X T. dicocctmi (^ with ears of average compactness.
No. 2) Triticum vulgare 9 (as in No. i) x T. dicoccum (5 with

rather loose ears.

No. 3) Triticum dicoccum $ with rather loose . ears x T. vidgare (5

with fairly compact ears (Solmann's glatter Square-head).
No. j) Triticum vulgare \^. (as in No. 3) x T. dicoccum (5 with rather

loose ears.

j
[10T6]
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No. 5) Triticum vulgare $ (as in No. i) X T. dicoccum (^ with ears of

average compactness.
»No. 6) Triticum vulgare $ (o-s in No. i) X T. dicoccum (^ with rather

loose ears.

No. 7) Triticum vulgare $ with rather loose ears (Zandomir wheat)

X T. dicoccum (^ with rather loose ears.

The author determines the degree of the fertiUty of each plant by

dividing the number of seeds by the number of spikelets. Thus for an

... 15
ear with 20 spikelets and 15 seeds, the degree of fertility is — =

0.7.

Table II gives the results obtained from the 7 crosses mentioned

above :
—

TABt,R II. — Results of the 7 Crosses.

Cross

N.
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dites continue to yield evidence that these relations are highly fluctuat-

ing in the progeny of a single cross or self-fertilised descent. It seems
clear that self-fer'dlity is more primitive than cross fertility jut as her-

maphroditism is obviously the more primitive condition out of which
dioecism has developed.

Evidence supporting this general conclusion is given by the author

as the results of his own experimental studies of physiological incompa-

I

tibilities. Experiments were made with the following plants in order

i to note the relation of vegetative vigour and maturity to variations

in self-fertility and self-sterility : Verbasctmi pJweniceum ; EchschoUzia

californica, Nicotiana Forgetiana (Hyb. Hort), Brassica pekinensis, Ra-

plianus sativus, Lythnim Salicaria, Linum grandiflorum, Cichorium In-

tybus (especially with red-leaved Treviso).
I. The evidence is conclusive that in the various so-called self-

incompatibile homomorphic species, there are individuals that are to some
extent self-compatible, and that there is among these, wide variability
as to the number of sex organs that will function together. This is true

at least of nearly all species whose self-fertility has been studied. The
same general conditions were found in cases of cross incompatibility
within such species.

One family of chicory was studied in detail, and showed grades of

vegetative degeneracy, the viability of seeds containing embryos was

low, many plants were weak, small and short lived, and many of those

that lived, were entirely impotent in respect to the development of sta-

mens and pistils. However there is yet no definite proof that degenerate

plants or strains are more frequent in species which show self-incom-

patibility than in those that do not. The condition in this one family of

chicoiy is like that reported by Darwin (1869-1877) for the offspring
of illegitimate crosses in the trimorphic species Lythrum Salicaria.

Perhaps the most significant fact from the standpoint of hereditary

analysis is that the proportion of self-fertile to self-sterile plants in the

progenies of self-fertile plants seems to fluctuate about a i : i ratio.

This simulates a condition of so-called hybridity or heterozygosity in-

volving selective elimination of the homozygotes . In making such" a

ratio, however, many grades of self-fertility are classed together. Con-
tinued variability and reversibility of characters in inbred lines are best

interpreted as marked deviations in quantitative values or potencies
of the ultimate units which Mendelian analysis and description may
Jgive.

II. Incompatabilities do not arise in species as a condition induced

by self-fertilisation and inbreeding.
In considering the fertility of any one stock, the author agrees with

Darwin that there are involved :
— i )The production of perfectly formed

5ex organs, and 2) the relative functioning of the organs formed. The
atter is especially involved in what Darwin calls

"
relative fertility ",

md the former is especially represented in
"
innate fertility ". Ex-

periments proved that there is an extreme type of loss of
"
relative fer-

[lOTl]
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tility
"

in self and cross-incompatibility of plants of sucli species as Esch-

sholtzia califoniica, Nicotiana Forgetiana and Cichorium Iniybus.

According to the statement made by East and Park (1918), the

number of flowers and fruits is often increased, but no data have appeared
which indicate a decreased percentage of non-functional gametes, and

there was an increased seed production observed in certain cross-bred

progeny due solely to an^ increase in the number of sex organs.
From this it cannot be definitely assumed that any observed case

of decreased productivity in selfed stock involves an actual loss in rela-

tive fertility.

At the present time there is no direct or even conclusive indirect

evidence that physiological incompatibility with selective fertilisation

(at least selective for definite hereditary units) and variations in relative

fertilities arise in species as direct results of inbreeding and repeated self-

fertilisation.

The evidence from chicory shows conclusively that repeated self-

fertilisation in line breeding does not lead to an increase of self-compati-

bility.

Conditions of incompatibility are not directly induced by repeated

self-fertilisation, and are not to be ascribed to the condition of herma-

phroditism as such, and this evidence is further proof that variation

is operating in the phj'siological sex differentiation of sex organs.
III. Variations in morphological sex differentiation, especially re-

cognised as phenomena of intersexualism, occur frequently in species ^,

prevailing either hermaphrodite or dioecious, and are quite analogous
to those variations in physiological differentiation revealed by incompa-
tibilities.

Concerning the relation between seed sterility from incompatibility
and sterility from various types of impotence there is much need of

further information.

It is characteristic of self-incompatible and cross-incompatible plants
that the respective sex organs may be fully developed and potent. As

a rule degeneration and impotence in hybrids seem to result from degrees
of dissimilarity in the relative constitutional organisation and develop-
ment inherent in the respective parents. Intersexualism differs from

impotence in hybridity in that it exhibits a tendency to be one-sided.

In respect to specialisation of the individual as a whole, intersexualism

is a period of progressive variation.

There is a decided analogy between the variations in the physio-

logical condition of sex organs as revealed by their relative functioning
in incompatibilities, and those variations in the development of sex

organs that are recognised under the term intersexualism.

Sex differentiation is hence widely variable in both its morphologicar
and phj^siological aspects. :

IV. Sex determination and sex differentiation in hermaphrodites
''

are fundamentally a process of ontogenetic development, and may occur

is various stages of ontogeny. The obvious sex differentiation may begin

[lory]

I.

i
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111 the development of entire branches, of flowers as a whole, or of stamens

and pistils of the same flower, and is first strictly a somatic differentia-

tion of like diploid cells. The sexual nature of these sporophytic struc-

tures is, however, seen in the intimate part which they play in the produc-
tion and function of the haploid sex generation.

A self-incompatible plant is itself the result of a compatible fertili-

sation. Cytoplasmic and nuclear elements of an egg and a sperm fuse to

form a zygote highly vigorous and of a high sexual potentiality, yet
its sex organs fail to function together. The elements which were com-

patible in the fertilisation, and in the life of the resulting zygote became
'

incompatible during ontogeny. Yet the incompatibility does not arise

simply because of the element of constitutional similarity involved in

hermaphroditism, nor because of sex-differentiation as such, for a sister

plant with the same parentage and ancestry may be highly self-com-

patible.

Sexuality is a cyclic recurring condition which makes possible the

fusion of cells and nuclei and the pairing of chromosomes. The incom-

patibilities exhibited in processes of fertilisation are due to physiological

properties that are acquired during sex differentiation.

Whether the most successful fertilisation depends on some element

or degree of similarity, or on some degree of dissimilarity, or on a proper
balance of two, it is clear that the behaviour of incompatibilities both

self and cross gives no proof that unlikeness in the sex organs favours

the union of the gametes, or that some element of similarity leads to in-

compatibility.

1078 - Selective Fertilisation in Pollen Mixtuoes.— Jones, D. F. (Connecticut Agricultu-

ral Experiment Station, New Haven), in Proceedings of the National Academy of Sciences

of the United States of America, Vol. 6, No. 2, pp. 66-70 Easton, Pa., Feb. 1920.

The method of mixed pollination in reciprocal applications is con-

sidered by the author as the simplest means of accurately testing the ef-

ficiency of two kinds of pollen in competition with each other, and ex-

i perin.ents were performed with maize to prove the efficacy of this

method.
i Approximately equal quantities of pollen were collected from a

i

number of plants of two distinct, but uniform types, thoroughly mixed
in a bag, and applied to plants with the idea of having from 1000 or 2000

seeds per type. From the twenty mixed pollinations thus made, there

resulted 63,694 seeds. There were classified, counted and a sample of

each lot grown to test the accuracy of separation. A Table gives full

details of the results obtained.

It is evident that in maize there is a pronounced preference for its

Sown kind of pollen, and similar results were given in the case of tomatoes,

iThis is notable in view of the great advantages which hybrid vigour gives

immediately to the cross fertilised seeds, and the plants grown from them.

In some cases, the weight of cross pollinated seed is increased as much

a$-50 %. This"permits a comparative estimation of the amount of he-

[lOTi-iors]
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terosis shown by various combinations involving different materials,
and signifies a positive correlation between this amount and the preference
shown by the plant for its own pollen. As the former is roughly propor-
tional to germinal diversity, this is a remarkable result, because in pro-

portion as the cross-fertilisation benefits the progeny, the less effective are

the germ cells in accomplishing fertilisation.

In general terms, it has been implied in biological literature that

the union of diverse elements, and the resulting lack of balance, stimu-

lates growth. This hypothesis was used in theories of rejuvenation,

explanation of hybrid vigour, and speculation concerning selective fer-

tilisation. The author believes that this is not really supported by facts,

and that homozygous combinations, according to the present theory,
are more efficient than heterozygous combinations of the same factors,

also that self-prepotency, except in those cases where a definite process
has been developed to prevent self-fertilisation, indicates that unlikeness,

instead of favouring fertilisation, is a hindrance. The prepotency of

germ cells acting upon the same or similar individuals which produced
them, is another indication that homogeneity, in protoplasmic structure

is consistent with and favourable to the highest developmental efficienc5^

1079 - Varieties of Wheat from the Cereal Growing Station at Rieti, Italy:-" Sauro "

(Soft, Awnless Winter Var.),
"

Bersagliere
"

(Soft, Awned, Winter Var.)

"Principe Potenziani" (Soft, Awnless, Winter Var.) (i).
— Strampelli, n. in

L' Italia agricola, year lyVlI, No. 8, p. 2j,z + i plate ;
No. 9 p. 262 -\- i plate. Piaceuza,

August 15 and September 15, 1920.
" Sauro " Wheat. — Obtained from a natural hybrid of the Japanese

white
"
Shyrobozu

"
variety, of which the author had received an ear sent

from Japan in 1912. It has the following characters :
—•

Ear red, square, pointed (or pyramidal), average density 29; average
number of fertile spikelets 18, minimum 17, and maximum 20.

Spikelets with 3 or 4 fertile flowers (usually 4), average number of seeds

per ear about 60, minimum 50, and maximum 65.

Glumes oval, lanceolate, slightly truncated, with distinct keel and small

pointed beak, with 2 secondary veins one on either side of the principal
vein. The three veins and the keel are fawn-coloured, whereas the glume
is red.

Paleae oval-lanceolate, pointed, terminated by beaks or small awns,

forming almost a right angle with the axis of the palea. These awns are 3

to 4 mm., in length and may even attain 8 to 10 mm., in the spikelets
nearest to the top of the ear.

Kernels wheat-coloured, oval, measuring on an average 6 mm., in length,

2.9 mm., in width and 2.9 mm., in height or dorso-ventral diameter : fract-

uie starchy ; weight of 1000 grains 27,81 gni. ; i hectolitre weighs 78 kg
Culms 95 cm. high on an average.

Tillering poor. I
(i)See: i?. June-Aug. 1920, No. 732: R., vSept. 1920, No. 851, R., Oct. 1920, No.

956. {Ed.)

[I078-IOT9]
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Ripening : in 19 18, sown March 3, harvested July 11
;
in 19 19, sown

March 8, harvested July 15.

Yield : in 1918, 20 quintals per hectare
;
in 1919, 19 quintals per hec-

tare.
"
BersagIvIERE

" Wheat. — Obtained from a natural hybrid of the

Japanese
"
Akagomyghi

"
variety. It is characterised by very early ma-

turity and low habit of growth. Its characters are as follows :
—

Ear red, square, slightly pointed ; density 38 ; average number of

fertile spikelets 14, maximum number 16.

Spikelets with 3to4 fertile flowers
;
on an average, 40 kernels per ear

;

maximum 45.

Glumes oval-lanceolate, fawn-coloured, slightly keeled, with triangular,

pointed red beak
;
red spotted border at side of keel.

Palae oval, pointed, surmounted by awns of which the length varies

between 8 mm. and 40 mm., the shortest being at the base and the longest
near the tip of the ear.

Kernels of a light wheat colour, oval, slightly spindle-shaped, measur-

ing on an average 5.8 mm., in length 3 mm., in width and 2.7 mm., in height ;

fracture starchy ; weight of 1000 grains 28.84 Z^- '>

^ hectolitre weighs 77 kg.
Culms 70 cm., in height.

Tillering very poor.

Ripening very early ;
in 1918, sown March 5, harvested July 7 ;

in

19 19, sown March 8, harvested July 11
;
in 1920 (in Rome) sown February

15 and harvested June 9.

Yield : in 1918 and 1919, over 19 quintals per hectare
;
in 1920 more

than 17 quintals per hectare.
"
Principe Potenziani

"
Wheat^ — Obtained by line selection from

Japanese wheats. Its characteristics are:—
Ear red, square, density 32, bearing on an average 18 fertile spikelets

maximum 20, and minimum 16.

Spikelets with 4 to 5 (usually 5) fertile flowers
; average of 70 kernels

per head, maximum 80 and minimum 55.

Glumes oval, slightly keeled or with small beak with large external brown,
border, similarly coloured border on side of keel

;
and principal vein fawn.

Paleae oval, pointed, with small rostrum and external brown border.

Kernels of fine pale-wheat colour, oval-elliptical, full, with circular

section, and slightly concave ventral surface
; average length 6 mm., aver-

age width 3.2 mm., maxinmm dorso-ventral diameter 3 mm. ; fracture star-

chy ; weight of 1000 kernels 34.46 gm. ; i hectolitre weighs 79.5 kg
Culms strong, about 90 cm. high.

Tillering rather poor.

Ripening.
— In 19 18, sown in the plain of Rieti on March 3, harvested

on July II, before the
"
Rieti" variety; in 19 19, sown March 8, harvested

July 15, at the same time as the
"
Kiti

"
sown in October ;

in 1920 (in Rome)
sown February 15 and harvested June 9.

Yield — In 19 18, 29 quintals per hectare ;
in 19 19 26.81 quintals

per hectare ; in 1920 (in Rome), 22.88 quintals per hectare.

[I0T9J
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1080 -DeterminatioD of Certain Hereditary Factors in a Wild Hybrid of Phaseo/us

vulgaris.
— Sirks, M. J., in Genetica, Vol. II, Pt. 2, pp. 97-114. The Hague,

March, 1920.

In a plantation of mottled kidne3^-beans from Prague with an epider-

mis buff-coloured with violet streaks the author noticed, in 19 17, a plant
with a dark reddish brown seed coat with bluish streaks. It was evidently

the Fi of a natural cross that occurred in igi6. With the seeds collected

from this plant and purely by means of self-fertilisation, a large progeny
was obtained in the F^ and F^.

An analysis of F.^ and F^ led to the discovery of the following factors :

(i) P fundamental colour factor, ne^ssary for the manifestation

of all the colours, no matter what they may be ; alone, it gives the buff

colour
;
in the absence of factor P, the seed coat remains colourless, even

if other colour factors are present.

(2) Q :
— yellow ochre factor which changes the buff colour to pale

ochre.

(3) L :
— deep reddish-brown factor ; changes the yellow ochre to

reddish brown, and in the homozygous state, becomes dark brown.

(4) B :
—

changes the buff colour to buff violet and the yellow ochre

to brownish violet ; the factor L is epistatic in relation to V, which makes

it impossible to determine the presence of V in the case of the combina-

tion LI or LL.

(5) Gr :
—

grey factor
; changes the fundamental colour into greyish

buff, the pale ochre into greyish brown and the violet into greyish violet.

(6) B :
—

changes the violet into blue
; this factor covers and hides all

the others.

(7) S :
— limits the blue violet, and grey zones to streaks which can

be observed in the outer laA^er of the seed coat and makes it possible to see

behind this the buff' pale ochre, reddish brown, greyish violet or brownish-

blue tints
;
if the inner layer is violet or grey, the factor S still takes effect

and renders the violet mottled ;
the rest of the colours always gives a uni-

form shade
;
the factor S may be found in the cryptomerous state in the

buff coloured, pale ochre, and reddish brown beans on which, however, it

has no effect.

Correlations probably exist between some of these factors, as for ex-

ample between p, V, and S on the one hand and G, L, B, and S on the other.

After examination of a large amount of material the author deduced

the formula PPVVSS for the female type (mottled beans from Prague) and^
the formula pp GQ Gr Gr vv LL BB ss for the male type, which when crossed

with the former gives rise to the F^ with a reddish-brown seed coat with

blue streaks as obtained by the author in the autumn of 1917.

1081 - Case of Complete Dominance of a Quantitive Character in Peas. — kappert, h.

in the Zeitschrift fur Induktive Abstammungs und Vererbungslehre Vol. XVII, Part. 3,

pp. 199-209. lycipzig, March, 1920.

Results of crossing tall peas and dwarf peas from the point of view

of such quantitative characters as total length of stem, number of inter-

nodes and average length of interuodes.

[1080-1081]
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It would seem that we have here a case of the complete dominance
of the ordinary or common character (tallness) over the character of

dwarfness.

As material for his researches, the author used I^axton's Vorbote, a

normal pea 1.20 m., in height, and William Hurst, a dwarf variety growing
to about 25 cm.

From the cross lyaxton's Vorbote X William Hurst, three groups
of hybrids were obtained in the F^ '.

—
{a) Dwarf homozygotes ; (6) tall

homozygotes ; (c) tall heterozj^gotes.
Had the dominance been incomplete the average length of group c

would have been less than that of group b. In fact, however, the differ-

ences in favour of this last group are so slight, that they fall within

the limits of error, while in some cases, the heterozj'-gotes are taller than

the homozygotes,

Data for igi4.

Type of hybride
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dividuals possessing this character transmitted it without exception to

all their descendants.

Thns seed adherence is a recessive character,

By means of successive crossing, it was possible to introduce this char-

acter into several distinct varieties in correlation with the most different

characters (absence of tendrils, fasciated stems, soft pods, etc.), and to

obtain
"
chenihe

"
peas with round, white seeds, or with wrinkled, grey

or red seeds, etc.

There is, however, always complete correlation between the two char-

acters" seed adlierence ", and
"
emerald green leaves."

The proportion of adherent seeds varied much according to the sea-

son, therefore not only hereditary factors, but also environment have an

effect upon this character.

The following are some of the data concerning the number of adher-

ent seeds in certain plants manifesting this peculiarity in a special degree :
—

In a plant with green, round seeds, there were two chains of 8 peas,

one of 7, two of 6, one of 5, one of 4, one of 3, three of 2, and 5 free seeds,

Another plant, with round wliite seeds, had two small crowns of 8

peas, one of 7, one of 6, two of 5, one of 4, ten of 3, ten of 2, and 14 free

peas.

Finally, in one plant with spotted, fawn-coloured seeds, there was

one series of 8 adherent seeds, one of 7. one of 6, two of 5, two of 3, two

of 2, and 2 free seeds.

1083
- Heredity of the Colour of the Hilum of the Seed of V/ci'a Faba. — Sirks, M. j .,

in Genetica, Vol. II, Pt. 3, pp. 192-199. The Hague, May, 1920.

Plants with black hilunis that were probably heterozygotes (appear-

ing amongst white hilum s) gave on self-fertiHsation a mixed progeny
of blacks and whites in the ratio of 3 : i. Black is therefore the domin-

ant character.

Plants which had flowered freely showed in their progeny the effect

of spontaneous cross fertiHsation. Thus the progeny of certain plants

with a black hilum gave a numerical ratio very different from the normal

ratio 3 : i, whilst, amongst the progeny of plants with a white hilum, seeds

with black hilums appeared sporadically, which is evidently due to a

spontaneous cross.

1084 - " 2714 POJ "
and " 2725 POJ " New Javanese Varieties of Sugar Cane

obtained by Crossing ; Their Introduction into Cochin-China. — Erkelens, f. a.

(Directeur de rotlice Agricole, Industriel et Commercial Indochinois), in the Bulletin

a^ricole dc VInsttut scientifique dc Sav;on, Year II, No. 9, pp. 278-282. Saigon,

September, 1920.

The extraordinary industrial and cultural results obtained by crossing

different varieties of sugar cane have encouraged investigations to create

new and still more rich hybrids.
In this connection, special mention should be made of the years 1917,

1918 and 1919 (especially 1917), for during this period of intense activity,

many new varieties were obtained. Of these, the most interesting are

[1083-1084]
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271.4 POJ, and 2725 POJ, obtained in 19 17 by MM. Van HarrevKLD
and JESWIET at the

"
Proefstation Oost Java

"
(i). They hav. been

studied at the Pasoeroean Scientific Institute, and have had considerable

success in Java, where they have spread with great rapidity.

The author has presented to the Scientific Institute of Indo-China

a certain number oi: cuttings he collected during his recent visit to Java.

These were consigned to M. ViEillard, the Director of the I^aboratory

of Genetics and Selection of the Institute, and he had them planted im-

mediately at the Phu-My Station in order that they might increase and

that their adaptation to the rich soils of Cochin-China might be studied.

At the beginning of the study of the improvement of sugar-canes

by crossing it was found necessary to make crosses between wild varieties,

and ordinary or selected cultivated ones. Later, however, it was possible

to create much more complex hybrids starting from the old hybrids and

determining the grouping and even the proportions of their respective

essential characters.

Thus, the sugar canes 2714 POJ and 2725 POJ (wliich were the sub-

ject of the present work) have both come from seeds obtained by crossing

2364 POJ with E K 28. Their pedigree is therefore as follows:—

(
Female parent 2364 POJ )

^^'"^^

\ ( 100 POJ X wild cane Kassoer

2714 and 2725 POT ', r> ; 1,7 ^^ •
i I Probable Cross —•

[ Male parent EK 28
} Bandjer masiiihitain X Fiji cane

Cane 100 POJ is a dark-red hybrid Borneo X lyonzier (2) ; it has a

high sugar content, and occupies about a tenth part of the area under sugar

cane in Java.
The wild cane, Kassoer, was found by Soetwedee at the foot of

Mount Tjereme in the Cheribon Residency, Java. The seed obtained by

self-crossing did not produce offspring with fixed characters, which proves

that we have here to do not with a pure variety, but with a natural

hybrid, probably black Cheribon X Glagah {Saccharum spontaneum 1,.).

It is interesting to note that the wild Glagah cane is extremely re-

sistant to
"
sereh

"
(3) and has hitherto always transmitted this charac-

ter to its progeny, no matter with what variety it has been crossed. The

Kassoer cane, which, as has been said, is probably a hybrid, also possesses

this valuable character, and to such an extent that all inoculation experi-

ments with this disease have had no effect either upon it or its hybrids.

Unfortunately, the Glagah cane contains no sugar and Kassoer but

very little, so that the direct hybrids from these parents have not been

able to pass the industrial test (with the exception, however, of Tjepiring 24,

(i) Many varieties of sugar cane are distin.guished by a number followed by the initials

of the names of the Stations where they have been obtained. Here, the letters P. O. J. are

the initial letters of the Words " Proefstation Oost Java
"

{Ed.)

(2) See R., Oct, 1920, No. 983 [Ed.)

(3) See R., Oct. 1920, No. 983 note, (2). [Ed.)
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the result of the cross black Cheribon X Kassoer
;
but this hybrid is daily

losing favour with sugar-cane growers, and now only occupies one per cent,

of the area under cane in Java).
As the hereditary resistance of these varieties was considerable,

especially against
"

sereh," it was possible as well as necessary to dilute

still further the Glagah and Kassoer element by successive crossing with

varieties rich in sugar, so as to obtain a hybrid with a high sugar content

and also sufliciently resistant to disease. Thus the new varieties 2714
and 2725 POJ only contain %^ of the Kassoer element or '/§ of the Glagah
element,

The Bandjerniasin-Jiifam cane owes its name to a Javanese word

whose literal meaning is
"
Capital of Black Borneo

"
(i). It is called by

the Dutch, the
"
dark-red Borneo cane." This variety has been used

in the creation of several hybrids ; it is, for instance, the female parent
of Cane 100 POJ.

The Fiji cane, of
"
dead cane." has been used in the creation of

several excellent hybrids, two of which are 247 B and 247 POJ. It is a

variety that has long been known in Java, where it was growing as long

ago as 1891 on the plantations of Toelangan and Kremboeng (the Re-

sidency of Sidhoardjo, Java).
Thus 2364 and E K 28 are hybrids of these original varieties, some

of which are themselves probably hybrids (2), whereas the new varieties

brought to vSaigon b}^ the author are both, as has already been pointed

out, different products of the same cross, obtained in the first place from

the above hybrids.
Their respective characters are as follows :

—
Characteks of Cane 2714 POJ, — Stalk:— Olive-brown, later

brownish-yellow, like cane 100 POJ, but thicker.

Internedes long and straight.

Leaves grass-green, wide, very long, first erect then bent, with long
thin apex.

Ttift with many shoots, and of rapid strong growth. The composi-
tion of the sap of the base and different parts of the stem is as follows :

—

Brix

I
degree

corrected

Base June 18, 1918 . . .

Base June 3, 191 9. . . •

Middle, June 3, 191 9. . .

Extremities, June 3, 191 9

ig.2

21.7

20.g

i8-3

Saccharose

Per cent.

Coefficient

of purity

17-4

20.3

19.6

15-8

X 90.4

93- 'r

93-6

86.3

Extractable

Saccharose

Per cent.

16.6 X
19.7

19.0

14.8

(i) Bandjermasin is the capital of the Dutch part of the island of Borneo.

(2) The hybrid character of E. K. 28, which is'now the fas^ourite sugar-cane in Java, was

long unknown, and has only quite recentl3' been established by the Pasoerean Scientific

Institute. (Author's notes)
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Different fonnulae have been suggested for the calculation of the sac-

charose that can be extracted industrially (i). Formerly, the extractable

saccharose was estimated by the following formulae ;

S E = 2 Saccharose — Brix, or S £ = Saccharose X I 2
100

\

coefl&cient ol pmityj

It has, however, been found that, owing to improved manm'acturing methods, and to

stricter chemical control, the figures given by these formulae are a little too low. Therefore,

new formulae have been devised, including that proposed by Dr. Rose and Dr. Prinsen

Gneerligs, viz.,

40SE 1-4
coefficientl of purity

X Saccharose

which has been used for obtaining the figures given in this article.

Other useful formulae have also been suggested, such as those oi Carp. Hazewinkel

anrl Dr. Winter mentioned by the author. The fonnula selected depend upon the degree of

purity it is desired to attain in the final product ()2.

Characters of Cane 2725 POJ, — Stem:— yellowish-green, later

light-yellow, same structure as that of preceding cane.

Internodes like those of preceding cane.

Leaves bluish, very wide, bent.

Tuft numerous shoots, with rapid, strong growth.

Base, June iS, 1918. . .

Base, June 3, 1419.

Middle, June 3, 1919. • •

Extremities, June 3, 191 9

Brix degree

corrreded

21.4

21.9

21.4

19.5

Saccharose

Per cent.

Coefficient

of purity

20.1

20,8
20.2

17-3

IJxtractable
saccliarose

Per cent.

93-8

94.8

94-5
88.8

19-5

20.3

19.7

16.4

These two varieties had been planted in the nursery on June 17,

1918, so that they were out a year old at the time of the last analysis

the data of which are given above. They are therefore early varieties.

Their susceptibility to root-rot, which cannot be very great, will be

definitively determined by the study of large plantations,
The Pasoeroean soils on which these canes thriv^e are clayey, and this

makes it probable, that both the varieties in question will grow on a large

(i) In France it is assmned that i part of glucose prevents the crystallisation of 2 parts of

saccharose, and that i part oi ash prevents 4 parts of saccharose from crystallising. Thus the

amount of saccharose, glucose, and ash present is determined, and the amount of glucose is

multiplied by 2, that of the ash by 3 ; the products of these 2 operations are added, and the to-

tal amount of saccharose subtracted. The figures thus obtained give the refinable saccha-

rose. (Note by L'Institut Scientifique de Saigon).

(2) In order to detennine this, the percentage 01 foreign elements which can be permitted

to remain in the mixture can be added to the SE figure. {Note by L'Institut Scientifique de

Saigon).
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nttmber of soils. It is to be hoped that the results obtained on the ver>-

rich soils of Cochin-China will not be inferior to those obtained in Java.

1085
- Selection and Crossing Experiments with a View to Obtaining New Varieties

of Tobacco Resistant to PAj-^opA^Aora Nicotianae de Haan, in the Dutch
East Indies. — D'Angreniond, a. in Proefstatjon voor Vorstenlandsche Tabak, Mede-

dcclin:, No. XXXVII, pp. 1-20 Semarang, 191 9.

The different varieties of tobacco grown in Java are very divergent
as regards their resistance to Phytophthora Nicotianae de Kaan. Artifi-

cial infection experiments carried out on 138 different varieties furnished

the following data (the figures in brackets give the percentage of seedlings
still alive 30 days after infection).

Timor gebobbeld (84.6) ;
Timor glad (40.5) ; Santiago de los Caballeros

(94.6); Havana Criollo (82.2) ; Vuelta Abajo (78.4 ); Cuban Seed-leaf (73.5) ;

Connecticut River (82.5) ; Stewart Cuban (89.1) ; Okinawa (85.5) ; Cuban

(67.8) ; Satsuma (49.4)^ Cuba (66.9); Kanari (o) ; Yio (o) ; Hatano (o) ;

Matsukawa (o) ; Bajesi (o) ; Kokubu (o) ; Kanari Satrian (0).

Santiago de los Caballeros, Timor gebobbeld, Stewart Cuban, Oki-

nawa, and Havana Criollo are especially distinguished among the 138
varieties studied for their great and well-marked resistance to Phytoph-
Jhora Nicotianae. None of them, however, owing to the inferior quality
of their product, could be used as a substitute for Kanari, or Yo 10, which
are great favourites on account of the excellent quality of their leaves,
but are unfortunately very susceptible to Phytophthora.

Many crosses have been made between the resistant and non-resistant

varieties enumerated above". The following are data respecting their de-

scendants in the F^.

Pi

Percentage
of

surviving
seedlings

F.

Percentage
of

snrvivings
seedlings

Kanari X Timor geb. .

Kanari X Okiaawa . .

Kanari X Hav. Criollo.

Kanari X Vuelta Abajo
Kanari x Conn, river .

45%
26

25

15

14

Hatano X Timor geb. .

Hatano X Okinawa . .

Hatano X Hav. Criollo .

Hatano X Vuelta Abajo
Hatano X Conn, river .

70%
81

29

41

40

It is interesting to note that the Hatano series of hybrids is more re-

sistant than the Kanari series, although Hatano itself is more subject to

the disease than Kanari.

The work is being continued for the purpose of isolating, in the F^ of

Kanari X Timor gebobbeld and Kanari x Santiago de los Caballeros new
stable types that combine in the highest proportions the excellence of pro-
duct distinguishing Kanari, and the Phytophthora resistance characteris-

ing Timor and Santiago.
'
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1086 - Studies in the Pollination of the Bartlett Pear in California.— Tufts, w. p., in

Agricultural Experiment Station, Berkeley, California, Bulletin No. 307, pp. '369-390,

figs. 8. Berkeley, May, 1919.

In the Sacramento Valley (Davis) and in the Vaca valley (Vacaville),
the Bartlett pear is to a certain extent self-sterile, and under foothill con-

ditions as in the Nevada County it is completely self-sterile.

The Bartlett has an exceptionally long flowering period. No cases

of inter-sterilit}^ have been found to exist between pear varieties, and there-

fore any variety flowering at the same time as the Bartlett may be used
for pollination purposes.

The following varieties can all be employed advantageously to this end :

Angouleme, Anjou, Clairgeau, Comice, Dana Hovey, Easter, Howell and
Winter Nelis.

Not only did cross-pollination ensure a higher percentage of fruiting

buds, but the fruits resulting therefrom did not appear to exhibit the same

tendency to fall in June, as those resulting from self-pollination.

1087
- Pollination Experiments with the Almond in California.— Tufts, w. p., in Agri-

cultural Experiment Station, Berkeley, California, Bulletin No. 306, pp. 337-336, figs 15.

Berkeley, March, 191 9.

Report of a series of experiments carried out with a view to solving
the following problems :

—
i) What varieties of almonds commercially grown in California

will prove profitable when planted in solid blocks, i. e. without pollenisers ?

This is a question of self-fertility.

2) What varieties planted in solid blocks will not be profitable ?

This is a question of self-sterility.

3) Admitting that the almonds at present grown in California will

not prove profitable without providing for cross-pollination, which va-

rieties should be planted together ? The following points should be consi-

dered in selecting varieties :

a) Commercial value of the polleniser.

h) Simultaneous flowering periods of the polleniser and the variety
to be pollinated.

c) Ripening periods of each variety.

d) Amount of pollen produced by the polleniser

e) Germination capacity of the pollen produced by the polleniser.

Results may be summarised as follows :

i) Satisfactory artificial germination of almond pollen was secured

in 12 % a cane sugar solution.

2) The varieties studied may be divided into early and late flowering
as follows : Early fiowering :

—
Big White Flat, California, Harriott,

I. X. L., Jordan, King, Klondike, Lewelling, Ne Plus Ultra, Nonpareil,

Peerless, Princess, Silver Shell. Late flowering:
— Dickinson, Drake, Eu-

|reka, Golden State, Languedoc, Nonpareil, Reams, Sellers, Texas.

3) With some vareties, the first flowers may give a smaller amount

jcf pollen of inferior vitality to that produced by flowers on the same tree

ilater on.
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4) Pollinating agents, such as bees etc., are necessary to ensure good
setting.

5) The Harriott variety, self-pollinated in 1916, proved, however,
self-sterile the following season.

6) All the varieties so far tested have proved self-sterile, at least in

certain years. This list in 1917 included : Big White Flat, California, Drake,
Golden State, Harriott, I. X. ly., Jordan, King, Klondike, Languedoc,

I^ewelling, Ne Plus Ultra, Nonpareil, Peerless, Princess, Reams, Texas.

7) Certain varieties are inter-sterile : e. g. I. V. I^., Nonpareil, Langue-
doc and Texas.

8) California at present seems to be one of the best pollenisers for all

the varieties so far tested, which flower contemporaneously.

9) California may be pollinated by Nonpareil and Peerless.

Drake

Harriott

I. X. Iv.

Languedoc
Ne Plus Ultra

Nonpareil

Reams
Texas

California, Languedoc, Nonpa-
reil and Texas.

Ne Plus Ultra.

Ne Plus Ultra.

Drake.

California, I. X. D., Jordan and

Nonpareil.

California, Drake, Jordan, Ne
Plus Ultra, Peerless, Texas.

Texas.

Drake and Nonpareil.

1088 - Some Variations of the Common Coconut Palm (Cocos nuc/fera L).
—

Henry, C. (Directur de the Societe Frangaise des lies Marquises) , in 'L,'Agronomie colonials.

Bulletin mensuel du Jardin Colonial, New Series, Year V, 1920-1921 ; No. 32, pp. 52-54,

figs. 44-1 plate. Paris, August, 1921.

The habit of the coconut palm usually varies very little ; there are

always the same large pinnate, more or less erect or drooping leaves,

the same annulated trunk, and the same inflorescence in the form of a

branch spadix.
The form now in question, however, is very different, it is rather rare

and from a morphological standpoint, is worthy of description. Its pro-
ductive quaUties are mediocre, both as regards the number of the nuts and
their richness in copra, so it is only interesting as a curiosity. The descrip- 'J

tion of this form is as follows :
—

Spadix simple, spicate, from i m., to 1.20 m., in length, the flowers

occupying about 80 cm., of the total length.

Spathe greenish fawn-coloured, finel}^ ribbed, almost cylindrical,

straight, with difficult dehiscence.

Female flowers large, covered with 8 thick bracts from which they

emerge when fuUy open ; they are in groups of 2, 3, and 4 in the upper two-

thirds, and are very angular until they open, when they assume the form of

[108T-1088]
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a more or less regular elongated cone, often shaped like a beak. On the

lower -third of the spadix, they are isolated and filbert shaped.
Male flowers occur either isolated or in the axils of the female blossoms

;

they are found eclusively on the top 10 cm., of the spadix.
In its entirety, the spadix, before the flowers open, resembles a gigan-

tic ear of maize.

Fruits .
— Only a few set (2 or 3 per spadix), and many of the spadices

remain sterile. This is perhaps due to the fact that the male flowers open
while the spathe is still closed and the female flowers are hidden within

their bracts. The fruit is oval, irregular, excentric, 16 cm. in its longest

diameter, and 26-28 cm., in height from the peduncle to the extremity of

the terminal beak. This beak is sometimes straight and undivided, and
sometimes is curved, ending with a kind of gland ;

the ribs are scarcely
visible ; the integument is yellowish-fawn, tinged with brown

; there is

little coir. .

Nut of average size, 12 cm., in diameter and 14 cm., in height, ovoid,

eccentric, terminating in a straight or curved beak 9 cm. long and of the
same consistency as the shell

;
its tip loses itself in the coir.

Kernel not thick.

Met with occasionally in the Marquezas Islands.

The type of coconut palm introduced into these islands, as far as can
be judged from some very old specimens still growing there, had fan-shaped
leaves, many thick clusters of nuts, which were large, almost round, with
little developed beaks, small amount of coir, average-sized internal cavity,
thick kernel, pericarp with coloured integument of a pale reddish brown be-

fore it became dry. The coconut palms found there now-a-days have fan-

shaped leaves that are erect or drooping ; very small medium-sized, or

very large, round, oval, or very elongated fruits, varying in colour from
white to dark-red, after passing through green and yellow. They have
either little coir, or a great deal of it, and the thickness of the kernel is

very variable.

These variations are doubtless due to the variability of the genus,

though some may be regarded as accidental.

As a result of the atrophy of the central shoot, one coconut palm
planted on the sea-shore of the island of Ua-Uka, has become distinctly
forked

;
this tree is twenty years old, its anomalous behaviour dates back

two years, and both heads continue to bear fruit. Another coconut palm
planted at Atwona (island of Hiva-oa) has an extraordinary peculiarity, its

bunches of nuts -having all been transformed into shoots ; the
"
peduncle

"

is of normal length, and at the usual junction of the stalks
; there is a

swelling surrounded by pinnate leaves. The whole aspect of this tree is

most curious.

Another tree produces nuts with coir that is easily detached and very
white, even in the case of dry fruits. M. Ahune, President of the Chamber
of Agriculture, has informed the author of the existence in the island of

Tahiti of an adult coconut palm with entire leaves.
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SEEDS

CEREALS
AND PULSE

CROPS

1089 - Experiments on the Soaking of Seeds.— bachelier p., Schribaux, petit, lindet,

ViGER (President), in the Comptes rcndus de I'Academic d'Agriculture de France, Vol. VI,

No. 29, pp. 712-719. Paris, Oct. 13, 1920.

According to certain authors the yield of cereals can be increased by
soaking the seeds in a solution of potassium nitrate or ammonium nitrate,

the theory being that the grain is strengthened and nourished during its

period of growth,
M. Bachelier has experimented with seed soaked for 6 hours in pure

water, and in 10 % and 20 % solutions of potassium nitrate or ammonium
nitrate.

In 1919, soaking barley grains in pure water assisted the plants to

spring up during dry weather. Saline solutions had however a harmful

effect, which was greater with ammonium nitrate solution than potassium
nitrate, and increased as the solution was more concentrated.

The idea of manuring seeds is not new, and M. Duhamel-Dumonceau
in his Elements d'Agriculture, 1760, devoted a long chapter to his experi-

ments on this subject, the results of which were always negative.
M. ViGER remarked on the experiments made by the farmers of the

Loiret district who have obtained the same results as ]\I. BacheliER.
There is no doubt, according to M. Schribaux, that soaking in a very

dilute solution is a help to germination, but the effect seems to be due so-

lely to the action of the water. The_effects of solutions and pure water

have been compared and the latter generally gives the best results.

M. Petit mentioned his own experiment which dates back 20 years
and said that soaking beet seed in pure water gave good results during dry

3"ears, but solutions of fertilisers always gave bad results.

Having made grains of barley absorb sugar, in order to see whether

germination was accelerated or not, M. Lindet found that the sugar had
no effect on germination. The grain contained enough carbohydrates
for shoot formation and it was useless to add any fertilisers to aid germina-
tion.

In fact, concludes M. ViGER, all the results show that it is simply the

coefficient of humidity of the grain which may be advantageous under cer-

tain circumstances.

loQo - Experiments with Swiss Jura Wheat in the Vosges District. — Schribaux and

^Perette, J., in the Comptes rendus de V Academic d'Agriculture de France Vol. VI, No. 30,

pp. 744, and 746-748. Palis. Oct. 20, 1920.

In regions which have severe winters and where Vilmorin and English
wheats are killed by the cold, recourse must be had to the native wheats

of which Alsatian wheat comes first in order of importance.
In the Swiss Juras where the winter is just as severe as in the east of

France, varieties of wheat selected bj^ M. Martinet, Director of the Experi-
mental Seed Station at Ivausanne, are cultivated. In 1918, M. Schribaux
recommended their trial in France. In a report to the Academic d'Agri-

culture, M. Perette Director of the Agricultural Services of the Vosges,
describes the first results obtained in his department, and M. Schribaux
has summarised them as follows :

—
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In a clay loam of Muschelkalk formation, Vuiteboeuf wheat was sown
after beet, which had been well manured with farmyard manure and super-

phosphate. To the wheat was added about 100 kg., of nitrate of soda per
hectare. The growth of the wheat was remarkable. Earing took place

very earh^ between May 25 and June i, which was several days in advance
of the Bon Fermier variety. The wheat was harvested on July 24, the

earliest in the district. The Vuiteboeuf variety was very resistant to lodg-

ing and to disease. At threshing time it produced 28 quintals of grain

per hectare, which is a higher yield than that of the varieties cultivated

locally, J. e.
,
Alsatian red wheat and Bon Fermier. According to M. Pe

RETTE, Vuitebceuf
,
because of its remarkable precocity, will be very useful

in countries with short summers and in mountainous regions.

He remarks also that the seeds had been mixed and contained

about Yi of foreign wheats, which yielded a fairly high proportion of bear-

ded ears.

The other varieties tested, Bretonnieres and Blanc de Savoie, are as

good as Viuteboeuf, and it is anticipated, will give as good a yield as the

latter if sown thick enough ;
Gavillet is not so good. M. PerETTE reserves

his opinion regarding the last three varieties when sown on a restricted area.

109 1 - Notes on Experiments in Wheat Cultivation in Southern Italy.
— mancini, c.,in

II Coltivatorc Year LXVI, No. 25, pp. 618-620. Casale Monferrato, Sept. 10, 1920.

The area of wheat under cultivation in southern Italy is very great,

being about 40 % of the total cultivated area, but the unit production
is very low, averaging less than 8 or 9 quintals per hectare, and in some

years,' e. g., 1919-1920 not more than 5 or 6 quintals per hectare. This

inferiority as compared with the other parts of Italy is chiefly due to na-

tural causes, but these could be eliminated to a certain extent.

The most serious factor which influences the production of wheat in

southern Italy is the drought in spring and sometimes even in winter

which hinders development and grain formation. Irrigation is the chief

means for overcoming this difficulty ;
it is useful in winter and is always

necessary in spring. The following experiment made by the author in

1919-1920 is of interest in this connection. .\ field 10 ares in extent was
divided into three plots, the first one being treated with 4 quintals of

superphosphate and i quintal of calcium cyanamide per hectare. The
second was treated in the same way and irrigated twice between April
and May. The third was left untouched and served as a control. The

yield per hectare was 12, 20 and 7 quintals per hectare, respectively.

Therefore, the fertiliser gave an increase of 5 quintals and irrigation

13 quintals per hectare.

Another experiment on a manured plot served to show the efficiency

of single or double trenching, in winter or spring. The results were,

without trenching, 12 quintals of grain per hectare, with one trenching 18 quin-

tals, and ivith two trench ings 21 quintals per hectare. With the unmanured

plot the weight of the grain was 75 kg., per hectolitre and with the se-

cond it was 80 kg.
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The wheats cultivated in the south of Italy are of the hard or semi-

hard type, and are superior to the soft t3'pes because, being earlier, they
better withstand the scorching due to heat. The author advises the cul-

tivation of hard in place of soft wheats even in lyatium, and he cites the

case of two farmers of the Roman Campagna, who obtained a unit j^ield

25 per cent, greater than that of the best soft wheats.

1092 - Sowing of Wheat on RiC9 without Ploughing.
— Novelli, x. in /; Giomaie di

RisicoUura, Year X Xo. 9, pp. i:;9-i3i. Vercelli, Sept. 30, 1920.

Because of the great set-back given to the sowing, ripening and har-

vest of the rice in Northern Italy in 1920, it is necessary" to avoid working
the soil when the rain}^ season has already begun, for that would dela}^

the sowing time which would then be carried out under verj'- bad condi-

tions. As a remedy for this, the author recommends that the wheat

should be sown on the rice before the latter is harvested. This S3'stem is

already" widely used in the ricefields in the Provinces of Mantua, Verona,
and Bologna.

Theoretically, it is more rational to sow after the groimd has been

well ploughed so as to assist root penetration, but as late ploughing onh-

compresses and stirs up muddy soil, thus injuring the physical and me-
chanical conditions and the good state of the surface soil when it is not

possible to plough in time and on drv' soil, it is better to leave the soil

as it is, i. e., already well prepared by the previous cultivation of the

rice crop, for b}^ this means it can recover its condition more easily, thanks

to perfect surface drainage.

The essential condition for the success of wheat in damp, cold soil

such as that on which rice has been grown, is that it be sown at the end

of September or beginning of October. The only wa}' to sow the wheat

whilst the^water on the rice fields is diminishing and the ground still muddy,
is to sow amongst the standing rice in the furrows. It is better for the

seed to fall on mudd}- ground, as it germinates more quickly and the roots

penetrate more easily. The amount of seed to sow is 20-30 kg., more

per hectare than the usual quantity.

By the time that the rice has been harvested the wheat is already

green, and after the harvest the furrows should be cleaned and the earth

heaped up each side, so that proper drainage, may ensue. Phosphatic
and nitrogenous fertilisers should be applied as a dressing in large quanti-
ties if possible. In winter, the wheat is also better sheltered by rice

straw, but th= latter, however, should be cut low. In spring, the ground
should be hari^wed lightly to remove the straw, and, if necessarv^ more

fertiliser is applied.

In the provinces of Mantua and \"enice, very productive wheats

are obtained in this way ;
weeds are scarce and the only cost of preparing

the ground is for manure. Open and strong soils, not too lean, are most

suited to this type of cultivation.
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1093 - Cultivation of Rice in Southern Rhodesia.— mundy, h. g. (Government Agricui;

turist and Botanist) in the Rhodesia Agricultural Journal, Vol. XVII No. 3, pp. 243-246 -

No. 4, pp. 320-344, Figs. 2 Salisbury, June and August 1920.

During dry years prior to the war, production apparently decreas-

ed as a result of the poor crops obtained, but with the advent of a wettei

cycle, more native rice has lately been grown, and has led to enquiries

as to the possibilities of rice becDming better recognised as a P^uropean

crop. The information conveyed in the reports on native production
made by the Native Department is summarised in this article, and deduc-

tions drawn therefrom.

Without exception, low lying swampy soil is selected, and when suf-

ficiently retentive of moisture, the strong black soil (ChirA'akw.) is pre-

ferred, although much rice is grown on the grej^ sandy loams (Shapa),
or on the black granite vleis (Matoro) . Adequate moisture is the govern-

ing factor, and not fertility. Although sowings are made on virgin soil,

broken up six months previousl}^ they are sometimes made to follow
"
Tsenza

"
[Plectranthns sp.), or early maize and pumpkins are sown thinly

in August and intercropped with rice about October. The pit system is

gradually being abandoned in favour of the ploughed ridge and furrow,

owing to the preferable moisture holding propensities of the latter method.

Deep ploughing in early spring is found sufficient where no moisture con-

servation is necessary. The date of sowing varies according to the mois-

ture retail ing capacity of the soil
;
October appears to be the most favour-

able moiith. The crop is harvested from March onwards. Necessary

precautions are found essential with varieties which have a tendency to

ripen unevenly and have a tendency to shed grain. From 18 to 20 lb.,

of seed is used per acre, sown either in situ or in seed beeds and trans-

planted. The average yield is about 5 to 6 bags per acre, but the Native

Commissioners of Marandellas and Victoria estimate it as high as 15 to

20 bags. Normally, rice is grown for 2 to 4 years on the same land without

manuring, after which new pits or lands are made.

The usual methods are followed with regard to threshing and husk-

ing. Unhusked rice is attacked very rarely by weevil compared with husked

rice. Wood ashes are sometimes mixed with the grain in the native bins,

as a preventive measure.

On the whole there is only a small loss through insect pests and fun-

goid diseases.

A description is given of the varieties fairly widely recognised, but

the author cannot vouchsafe for accuracj^ owing to the different names

given to the same variety.

At present native rice is grown in practically all districts with a rain-

fall of 25 inches or more, on land with adequate moisture retaining capa-

city. However, provided the difficulty of uneven ripening could be over-

come, there are considerable areas of wet land, especially in granite for-

mation at present only utilised for early grazing, which should certainly

grow rice under European methods of farming. That this difficulty is not
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unsurmountable, is noticeable in the subsequent article dealing with rice

cultivation in other parts of the world.

II. — The chief prodticing areas are India, China, Burma, Japan^
the Southern States of U. S. A., Egj'pt, Java, the Philippines, Italy, Spain
and Brazil. The larger quantity is of the swamp variety, although upland
or hill rice is grown under much drier conditions in China, India and the

Malay States, to quite a large extent.

Rice in British India. — The bulk is grown under swamp conditions

or under irrigation, and when seed is sown broadcast or in drills, 100 to

120 lb., paddy (unhusked rice) per acre is the usual rate, with a possible

yield up to 2000 lbs., per acre.

When the transplanting method is followed which is usually the case

where terracing and irrigation is practised, the rate of seeding is only
about 30 to 90 lb., per acre, with a prospective yield of from 2500 to 3000 lb.,

per acre. In this case, the seed bed is thoroughh' ploughed either dry or

inundated. The land into which the seedlings are transplanted is pre-

pared and treated in a similar way.
Rice in the United States. — This is chiefly grown in the States

of lyouisiana, Texas, Kansas and California. The first commercial crop in

California was grown in 1912 (i). By 1914, 16000 acres were covered,
and three j^ears later, 67 000 acres. The ricefields are mostly terraced

or contoured with low banks, and irrigation is practised to a large extent.

About 90 lb., of seed is usually sown per acre, and a crop sown in

April matures about September ;
the yields vary from 2000 to 3500 lbs

unhusked rice per acre.

The land is kept flooded until the rice is 12 to 15 inches high, but

the final draining of the land is regarded as of special importance to pre-
vent the uneven ripening of the crop which otherwise will occur.

Conclusions. —
Comparisons between these countries and Rhodesia,

indicate certain similarities in soil types etc. but point to certain advan-

tages in adopting new lines of cultivation in the latter country, such as

terracing and levelling to encourage moisture retention, quite apart from

irrigation which will not usually be practicable. Also the importance
of draining is evident, as it appears elsewhere to be one method of over-

coming uneven ripening. This last factor maj^ be due to the thin rate at

which the seed is normally sown, compared with elsewhere, and hints

may also be taken in this respect.

During the last three j^ears. Southern Rhodesia alone has imported
on an average i ^ million lb., of rice, valued at over £10.000, annually;
from India and Burma. The previous difficulties in preparing paddy rice

for market, discouraged all efforts towards growing rice except as a na-

tive crop, but a complete rice dressing plant at Salisbury has now been

established which has altered the situation entirely.

The Department of Agriculture expects to have by the end of August,

supplies of seed of several varieties both upland and swamp, available for

(i) See R., December, 191 5, No. 1276. {Ed.

[1093]



CEREALS ANT) PULSK CROPS I27I

distribution under the usual terms of co-operative experiments. These

supplies will be augmented by issues of seed which ^Messrs Marck Harris

and Co. vSalisbury are prepared to make to intending growers. The

imported varieties will probably require one or two seasons before they
become acclimatised

;
native varieties should therefore also be tested

contemporaneously.
Rice Milling Machinery.

— Particulars were supplied by the manufac-

turers explaining the process employed in husking and cleaning the grain

preparatory to being placed on the market in a form suitable for human

consumption. The following is a list of the proceedings:— The paddy
after threshing, passes: (i) To the shaking sieve for cleansing operations ;

I (2) to the disc rice huller
; (3) to the shaking sieve over a blowing fan

I to eliminate broken rice particles ; {4) to the compartment separator un-

derneath the fanner which separates the paddy from the brown or hulled

rice, the paddy being returned to the huller for further treatment
; (5) to

the white rice pearling cone by means of an elevator (the cone consists

of a tapered drum covered with a composition of emery which revolves

inside the casing covered with wirecloth). The brown inner cuticle is

by this means ground off from the rice, thus producing the ordinary
white rice as produced in large mills.

If a finer finish on the rice is required, it is taken into a rice polisher.

This is of a similar appearance to the above mentioned cone, but the

drum is covered with sheepskin instead of emery composition. The rice

is then elevated again into a separator and aspirator and graded in>o

three sizes.

Both the white rice pearling co e and the rice polisher are ventilated

by means of a suction fan owing to the advisability of keeping rice as

cool as possible whilst milling, to keep down the percentage of broken rice.

The mills are made in various sizes ranging from 5 cwt., to 5 cwt.,

of finished rice per hour.

1094 - A Variety of Tripolitan Maize Suitable for Arid Climates. — zanon, v., in the

Rivista di Agncoltura, Year XXX, lS!o. 41, pp. 409-510. Parma, Oct. 8, 1920.

The types of Italian maize seeds distributed to the natives by the
"

Agricultural Office of Benghazi produce plants which have a high and

luxuriant growth, but do not set seed. On the contrary, the local variety

<(sboul-el-blet ", in spite of the slovenly native methods of farming, always

gives a crop and with careful treatment would give excellent yields.

At Derna, experiments in autumn and winter sowing have proved

ver}^ successful, even without irrigation and the author considers that the

variet}' mentioned would yield good crops in those parts of Italy which

suffer most from drought.
The variety possesses the following characteristics :

— Height i to

1.5 metres with the root-system well developed ;
in the young shoots the

main root develops quickly ar:d grows deep. The ears are always in pairs

and situated at the 5th. and 6th node, rarely at the 3rd. An abortive

ear occurs at the 4th node The ears obtained by the natives are barely
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mediocre, but with careful cultivation, the author always obtained ver\-

good ears, a large part of which was perfect^ ^^ellow, whereas the grain
obtained by the natives is largely red. The ears are about 15 to 18 cm., long
and 4 to 5 cm., in diameter, and there are from 15 to 22 rows with 28 to 30

grains in each
;
the rows are fairly regular, straight, and parallel.

The colour of most of the grains is a bright chrome 3'ellow. Forty
mature grains, dried in the sun after ripening weigh 10 grammes; the

grains measure 7x7x5 mm. The aleurone layer occupies ^/.^-^/s of

the transverse section of the grain. There is a high content of sugary
material both in the grain (hard or soft) and in the pith. As mentioned

above, this variety, cultivated at Derna, has given good results, using
no other water but rainwater, whereas the natives employ irrigation.

April and September are the best months for sowing in the irrigated

gardens of Bengazi. The period of growth varies from 2 to 4 months, accord-

ing to the time of sowing. If sown on July i, ripe ears can be obtained

by the end of August, and the grain can be crushed after dr\nng a few

days in the sun. The natives generally eat the cobs whilst the grain is

still tender.

1095 - Results of Potato Cultivation Trials made at Carrouge (Vaud, Switzerland) at

an Altitude of 720 Metres. — Jordan, a., in La Terre Vaudoise, Year XII, No. 23,

p. 222. lyausanne, Jiine 5, 1920.

Potatoes planted on June 20, 19 19, in light soil with a clay sub-soil,

and dressed with farmj^ard manure plus a light application of potash
and phosphates, gave the following yields :

—
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1096 -
Cutting Potato Tubers for Planting Purposes.

— mottot, s., in the Journal d'a-

gricultiire pratique, Year 84, Vol. 23 No. S, pp. 146-147 + i fig. Paris, Feb. 19, 1920.

The scarcit}" and high prices of potatoes during the last few years
have brought into prominence the practice of cutting up of tubers for

planting. The use of the peel and the eyes gives a saving in seed, but

the result is not good, without taking into account the extreme care re-

quired and, consequently, the great cost of labour. As regards cuttings,
this practice belongs more properly to gardening.

In cutting it is hardly ever possible to get an exact division of the

ej'^es, as the tops are left the greatest number of best developed eyes ;
it

would thus be more simple to cut off the tops and use them only. This

method was described for the first time by M. Harraca during the war.

He advised cutting the tops i io 2 cm., thick, but the author believes

it necessary to leave them about the size of a hen's egg.
The cutting of the tops of the tubers not only has the advantage of

utilising the best developed, 3'oungest and most vigorous sprouts for

growth, but ensures the tubers being healthy inside.

It is best to cut the tops some time before planting and place them
in cool, well-lit, airy sheds. In this way a layer of dried cells forms over

the cut portion, which prevents loss of moisture and enables the sprouts
to develop more quickh'.

1097
- Desmodiuiu Leiocarpum, a Giant Leguminous Forage Plant in Cuba. —

Caxvino H., in Estacion experimental agronomica, Santiago de las Vegas, Cuba^ Bo

letinKo. 43, p. 24, figs. 7 Havana, Aug., 1920.

Desmodiinn leiocar-pum G. Don (synon3'mous with Meihomia leiocarpa,

Hedysantm leiocarpum »Spreng., and H. eyectmn Veil) grows wild in several

districts of Southern Brazil, and is eaten
•

with such avidity by horses

that it is known locally as
" marmelada de caballo ". Dr. Barretto

first drew the attention of the Bra2ilian farmers to this legume and
Dr. J. Rossi, then Director of the Agricultural Station of the State of

Santa Caterina Brazil, introduced it into this State some twenty years ago.
On returning to Itah', Rossi, in conjunction with the author, tried to

acclimatise Desmodium leiocarpum in 1907, but without success, because

the plants were destroyed b}- cold during the winter. In 1908, the author

became Director of the
"
Estacion Agricola central de Mexico ", where

he experimented with the plant in 1913, using Brazilian seed. The results

were excellent, but the Station was suppressed and the results were com-

pletely lo-st. In 19 17, the author took charge of the Estacion Experimental
agronomica de Cuba, where he conducted similar experiments, using
seed from the

"
Secretaria de Agricultura

"
of the Brazilian Republic.

The results were very satisfactor3^ D. leiocarpum is a perennial, with

numerous slender, straight stems 4 to 5 metres high, and bearing large clo-

ver-shaped leaves. In temperate climates the stems die during the winter,

new shoots being formed in the spring, but in hot countries they last several

years. D. leiocarpum does not appear to be dithcult to suit as regards
the soil as it grows in Brazil just the same in soils deficient in lime and

FORAGE CROPS
MEADOWS

AND PASTURES
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phosphoric acid, where other plants would not grow without the help of

fertilisers.

When making new plantations it is better to use prepared seed-beds

for the seed, which is very small, and to irrigate morning and evening,
Germination in the field takes place in about 20 days or more ; in

irrigated land it requires 5 days, and if the seed has been soaked in water
before planting, 4 days. When the young plants are 20 cm., high, the}^

should be replanted 50 cm., apart in rows i metre apart. Asexual repro-
duction is difficult but it is possible by taking cuttings from the lower

lignified part of the stem. D. leiocarpum is a hardy plant and will live

even when abandoned for several ^^ears, but benefits greatly from weeding
and manuring. In localities where it is necessary to protect the plants

during the winter, the plant should be cut close to the ground at the begin-

ning of winter, protection being obtained by ridging with a two-furrow

plough.
The theoretical yield is 5 kg., per plant at each cutting and, with

20000 plants per hectare, 100 000 kg., per cutting, or 300000 kg., for

3 cuttings per armum
;
the actual yield is not so great. The plant should

be cut before it becomes woody and used green ;
the rest is dried in the

sun, made into trusses and put into sheds. It could probably be made
into silage.

Wlien the forage, whether green or dried, is slightly woody, it is better

to chop it before using. Horses and cattle eat it readily.

According to Rossi, the dry forage contains 8.2 % of water. The

composition of the green fodder is as follows :
— Water, 70.4 %;

dry matter, 29.6%; proteins, 4.1; fibre, 5.05; pentosans, 3.4; soluble

carbohydrates, i 9 ;
insoluble carboh^'drates 7.95 ;

crude fat, 0.85 ; ash, 3.20
The air-dried plant contains 9.8 % of water and its food value equals

313.16 calories ; forage dried at lOO" C. has a food value equal to 347.20 ca-

lories.

It is thus an excellent fodder and forms a good supplement to a ra-

tion of forage gramineae.
In Cuba, as in ]\Iexico, D leiocarpum is exempt from really severe

diseases and pests. Amongst the insects that attack it, the author found

under the leaves some aphids which were soon eaten by the "
cotorrida

colorada
"

{Cycloneda sanguinea) an insecti\orous and carnivorous insect

which abounds in Cuba. The plant is attacked at intervals by a cottony
Pseudococcus and by certain Chionaspis the first at the centre, the se-

cond at the base of the stems. In May, certain larvae eat the edges of

the leaves. A fungus of the genus Diplodia cause the death of some

young plants.

Several other wild species of Desmodium are common in Cuba, and
the author has found that their root bacteria can live on the roots of

D. leiocarpum and form numerous nodules.

The author has also searched for other species which might be of

agricultural utility.

D. tortuomm of Florida (Florida beggarweed) is an annual, which
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grows less than D. leiocarpum. The author has grown it with success iu

Cuba, where it should be useful as a cover crop for the orchards during

the raim- season and as green manure in sandy soil. It will even grow
in soils that lack lime.

D. hirtum grows well over a large part of former German East Africa

from sea level up to an altitude 2125 ft. ; growth is rapid and it chokes

all other plants, thus protecting the soil from washing and heat. Repro-

duction from seed is difficult ;
the seed should be planted in a nursery

and the shoots planted out when 10 cm., high.

D. triflonim is a cosmopolitan type of plant hardly 30 cm., high,

but it forms thick bushes. M. de Sornay advises it as a substitute for

clover and lucerne in those countries which are too hot for these plants.

It makes good meadows and is eagerly eaten by cattle. The percen-

tage composition of the fresh fodder is:— Water, 646; ash, 2.57;

crude fibre, 12.39; carbohydrates, 1379; sugars, 0.93; fat, 092; pro-

tein, 4.80 ; calories (Atwater), 130.809 ;
starch value, 21.23 ;

nutritive

ratio, I : 5.7.

The yield is not good, however, as the plant is small. The author

mentions, as worthy of the notice of the farmers on the high Mexican

plateau, D. orbiculare, which is known locally as
"
engorda cabras

"

(goat fattener), on account of its good qualities as forage. It grows up
to an altitude of 1200 to 2400 metres-

In India, D. tiliaefolium, a plant of shrubby growth, produces a

fibre used ,for making string and baskets.

D. leiocarpum also yields long strong fibres which could be used for

making rope and sacks.

1098 - Rice Straw as Fodder. — See No. 1141 of this i?m§ce'.

1099 - " Marandi" (Acanthus ilicifolius), "tivir" {Avicennia officinalis)

and" lavi
"
{Aeleuropus villosus) Salt Water FodderPlants. — SeeNo. 1142

of this Review.

1 100 - Food Value of Willow Leaves. — See No. 1143 of this Review.

iioi - Meadow Top-Dressing Test in New Zealand.— schwass, c. h., (Fields instmctor-

W'anganui), in The New Zealand Journal of Agriculture, Vol. XX, No. 6, pp. 369-370,

Wellington, 21 June, 1920.

In 1917 an experiment was commenced at Marton for the purpose
of ascertaining the respective values of certain top dressing on the typic-

al heavy land in that district. An area of 6 acres of meadow was divided

into 6 plots of I acre each and top diessed in October as follows : i) Con-

trol, no manure
; 2) carbonate of lime, i ton ; 3) carbonate of lime i ton

superphosphate, 3 cwt sulphate of potash, 14 cwt blood, ^4 ^wt ; 4) car-

bonate of lime I ton superphosphate, 3 cwt sulphate of potash 14 ^^^ '

5) carbonate of Hme, i ton superphosphate, 3 cwt ; 6) powdered clay

{Papa rock), 2 tons. The whole area was closed up for hay in each of the

three seasons.
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From the accompanying Table it will be seen that all areas treated

produced more feed than the untreated area. During the whole time,
when the whole of the aiea was grazed with sheep and horses, they showed
a preference for plots 3, 4, and 5. These were always eaten more closely,

they also showed a much closer sward, and clovers were more prominent.
The areas top dressed with lime and papa lock respectively, displayed a

greener appearance than the unmanured area and also produced slightly
more clovers. The pasture on the unmanured plot remained coarse and with

scarcely any clovers. Prior to the test, it may be noted that the field

had passed through the following phases ; oat cropping ; grass mixture,

including more than the average amount of clover, but unmanured ;

and paddock for horses and cows with a few sheep foi butclier's meat

1912-16. During this last phase the field was top dressed in 1913 with

basic slag bonedust and Gear grass manure i ^ cwt., to 2 cwt., per acre.

Tap dressing results , at Marlon 1917-19.

Plot

No.
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[I

examination of the layer of fibres would be useful, as it would then be possi-

I
ble to find the correlated characters (inflorescence, capsules, stems, leaves,

I etc.) which would greatly help the plant breeder to discover, in the field,

those individuals that yield most fibre. Practical industrial examination

I
should be used to confirm the anatomical examination. The author deals

I

with the soil and manuring, the preparation of the soil, the crop rotation

(in North Africa, flax follows the Alexandrian clover, beans, mangolds,

probably also vetchling and well manured chick-pea ; it has been long
known that flax cannot be grown again for 6 or 7 years on some soils, but

the reason is not properly understood), the choice of seed, sowing, upkeep
of crop, harvesting of stems and grain, retting, yield, and cost of culti-

vation. He concludes with the following remarks :
—

The cultivation of flax will be all the more profitable if more care

is taken, as the crop can give very high yields. The attention of the

farmer should be drawn chiefly to the choice of the variety and the seed,

j

as well as the preparation of the ground.
The exploitation of flax, in addition, is facilitated as far as possible

by the improvement of industrial retting.

The grower who deliwers the beaten stalks to the retting mill, will

not have to perform the different operations necessary in preparing tow,
as these are lengthy and expensive if done on the farm. The crop, thus

freed from retting, presents very similar conditions • to cereal crops..

It must remembered that proper flax cultivation will enable the cul-

tivators to guard against fluctuations in market prices.

The importance of this industry is greatly enhanced by the demand

I
for its by-products, such as tow, oil, cake and paper pulp, and should

* become an important source of revenue to North Africa, where the soil

is well suited to the crop.
The chances of success appear all the more certain as there will be

unlimited openings for a long time yet in the world's markets.

II. — At the Conference held in July, 1920, in the agricultural cen-

tres of Materu, Medjer-el-Bab, Beja, and Souk-el-Kemis, questions re-

lating to commerce, the contract between the producers and the Societe

des I/ineries Feiiillette, and the cultivation of the flax (time of sowing,

seeding, weeding, harvest, tedding and trussing) were discussed.

1 103 - New Zealand Flax (Phormiutn ienax).
— The Bulletin of Miscellaneous

Information, Royal Botanic Gardens, Kew, Vol 3, 169-177, 8 plates. lyonioii, 1919.

The possibility of growing New Zealand Flax as a commercial under-

taking in the British Isles has for some years been a matter of interest

and experiment in Scotland and Ireland. The variety with drooping
leaves usually grown in gardens is not the form which gives the best

yields of fibre, and attempts have also been made to grow the New Zea-

land flax in places for which it is not suited and the growth is so slow

that as a commercial undertaking there could be no possibility of success.

To overcome the first difficulty a consignment of the best fibre yield-

ing varieties of Phormium were sent over from New Zealand in 1914-1915
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and 1918 and were put under trial in Ireland, Co. Kerry under conditions

most likely to be favourable to their growth. Already evidence goes
far to shoW that the possibility of growing Phormmm tenax in S. W. Ire-

land as a commercial undertaking is an established fact. Reports from
this trial station state that it is diihcult yet to estimate the yield of fibre

per acre but it will be over i ton per year and possibly 2 tons. Once
established the plant 3'ields crops for an indefinite number of years.

Experimental plantings should be made on boggy and poor moor-
land soil. The growth of th se plants in such situations has proved en-

couraging. The crop can be harvested at any time of year, and the work
can be done in an}- sort of weather. Provided the crop is properly fenced

and strong healthy stock planted and kept free from heav}' grass just
round each plant for the first year, the growth of a limited area should

present no difficulties. Fife-sixths of the plants cultivated are of the

variety known as the Powerscourt' {Phormium tenax). This report

by Lord \^EXTRY is compared with reports from other quarters in vScot-

land. The general opinion hints that although the Phormkim will grow
in almost any soil, it do s best where there is moisture present and also ^
that home grown seed does better than imported seed. Advice is given
in one case to cut the outside leaves of each crown every year to give a

more regular fibre both as regards length and strength. Another states

that the plant groWs luxuriantly in cultivated peat soil, well drained.

At present the main purpose for which this fibre is used is for making
binder twine and high grade string and cord.

1104
- The Mechanical Properties of Philippine Bast Fibre Ropas — king, a. e. (Di-

vision of General Inorganic and Physical Chemistry, Bureau of Science, Manila), in The

Philippine Journzl of Science, Vol. XIV. No, 6, pp. 561-655, 1^1. 5. Tg. 2. Manila,

June, 1 910.

There are numerous uncultivated species of plants in the Philippine

Islands, chiell}' belonging to the families Sterculiaceae, Tiliaceae, Mal-

vaceae, and Moraceae w^hich produce fibres derived from the tough bast

found in the inner portion of the bark of the stems and of the branches.

At present they have no commercial significance in the Philippines, with

perhaps the exception of Ahroma fasiuosa, but are used localh^ for the

manufacture of cordage sufficiently resistant and durable for agricultural
and animal husbandr}' purposes.

Ivists have been published of the fibre plants including many jdeld

basts, with botanical descriptions and the distribution of si>ecies, but no

definite data co.xerning the relative strengths are given. No informa-

tion has been given as to the approximate size of the cords studied, their

weight per unit length, their elongation, and the manner of testing.
The present investigation was primarily undertaken for the purpose

of securing quantitative results on the mechanical properties of bast ro-

pes. Thirt^'-eight coils of rope were secured from material authentically
identified in the Bureau of Science in 1917 (32 from bast plant series, and

7 froip non-bast species). In addition, ropes from two standard cordage
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fibres namely : Abaca (Manila hemp) and Maguey were used for the pur-

pose of comparison.
The species from which the fibres listed were obtained are as follows :

(i) B a s t f i b r es.

Sterculiaceae : Abronia fastuosa — Commersonia bartramia (Linn.) — Helicteres hirsuta —
Kleinhovia hospita

— Pterocymbium finctorium (Blanco) — Pterospermum diversifoUum —-

StercuUa crassiramea— S. foetida— S. oblongata— S. stipularis.

Malvaceae : Bombycidendron Vidalianum — Malachra fasciata,
— Sida, acuta — Thespesia

Lampas (Cav.)
— Urena lobata.

TiLL^CEAE : Columbia Blancoi — Corchorus olitorius — Grewia bilamellata — G. eriocarpa —
G. 'iniiltiflora.

MoRACEAE : Alleanthus glaber
— Artocarpus communis— Ficus Benjamitia — F. Forstenii —

F. pachyphylla — F. palawanensis —
BoRAGiNACEAE : Cotdia cumingiana and C. Myxa.
GlTETACEAE : Guetum sp.

BOMBACEAE : Bombax Ceiba.

Ulmaceae : Trema orientalis.

Anonaceae : Goniothalamus Amuyon.

(2)Non bast fibres.
Graaiineae : Dendrocalamus Merrillianus.

jVIenispermaceae : Anamirta Cocculus.

Palmae : Cocos nucifera— (Corypha elata).
'

Zingiberaceae : Amomum sp.

(3)Standardcordagefibres. /

Amaryllidaceae : Agave cantata.

MusACEAE : Musa textilis.

Preparation processes may be classified as (i) plainstripping and (2)"
water retting ". The two methods yield very different products. One

series of experiments was conducted on test pieces in an open air-dry con-

dition and the other on specimens that had been immersed in fresh tap
water for 24 hours. A primitive wooden rope laying apparatus is describ-

ed and illustrated.

Tables are given showing the tensile strengths per unit area of dry
and wet tests, and also of breaking length of the ropes tested (that length
which when suspended at one end wiU cause the specimen to break of

its own weight) . Ropes made of the strongest and lightest fibre gave the

highest breaking length. The elongation of bast fibre ropes is generally
less than that of most standard cordage fibres. The minimum and
maximum averages for dry and wet specimens are 6 and 16 % and 9
and 25 % respectively.

The final summar>^ Table gives all the species with the averages of

tensile strength tests, breaking length, weight per unit length, elonga-
tion, girth, diameter, etc. The following have here been selected to in-

dicate the species which gave the most successful results :
—

I. Gnetum sp. —The Gnetum fibre is the most tenacious and has the

highest breaking length 8.450 m., and is exceptionally pliable and com-

pares favourabty with two high grades of abaca rope, and a high grade
machine laid mague}- rope. It heads the list even after wetting for
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TTELDING OILS,

DYES,

TANNINS, ETC.

24 hours, and shows augmented tenacity, 31 % strength. Results show
in the other cases that wetting generally causes a slight decrease in ten-

sile strength of most bast ropes. Gnetum is both durable and reliable,

and is therefore preferred for making wild hog traps, and for trawl fishing
and mounting seines.

II. Ahroma fastuosa.
— This has a high uniform strength which com-

pares favourably with machine made abaca rope, and is only second to

Gnetum sp. in breaking length, but this fibre is unsuitable for use in

the wetted condition. \Vhen dry it is much valued.
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imported from India. At present the nut is consumed in a parched state

or is used for making sweetmeats. Later, when the production exceeds

the local demand, the surplus will find a ready export as an oil-seed. The

variety grown i- a tight-husked variety', with a bright red skin, known
as the small Japanese. It has the advantage of being quick growing,

requiring comparatively little water, and being ea y to dig.

Local merchants are much interested in this entirely new pro-
duction. Demonstration plots at various centres were to be arranged for

this year by the Agricultural Department and it should be possible to

establish this crop on a commercial scale in a short time.

1 107
- Oil atid Oil Cake from Tobacco Seed.— Paris, t., in Boiietuno tecnico del R. isututo

Scientifico sperimentale deltabacco. Roma-Scafati (Salerno), Year XVII, No. i, pp. 101-151.

Scafati, Jan. -March, 1920.

The tobaccos which are not topped and are used for cigarette making
are chiefly the Levantine varieties Xanti-yaka and Herzegovina, and to a

lesser extent the Porsucian, Ayassalouc and Samsoun varieties. In Italy

they are widely grown in the province of Lecce and they are now being
tested in the provinces of Teramo, Chieti, Catania and Trapani.

Each Levantine plant yields, on an average, 2.5 gm., of seed, but

others, like the
"
Brasile leccese

"
produce about 40 gm. About 140 mil-

lion plants of Levantine tobacco are grown in Italy at the present time,

and yield from 2000 to 2500 quintals of tobacco seed per annum, even

when losses are allowed for. The composition of the seed is given in the

following table.
«

• Per cent.

Water 9i7
Crude protein . . . . 21.87

Crude fat 37.68

Starch and sugar 0.05

Pentosans 2.90

Cellulose; 7-i5

Crude ash 3-84

Composition of the ash :
—

Sulphuric anhydride 1-97

Phosphoric anhydride 22.12

Sodium oxide' 3-48

Potassium oxide 28.05

Calcium oxide 9-54

Magnesiiun oxide 14.63

The seed can therefore be used as a source of oil.

M. D. D'Amatt, of Cerignola, during experiments made by authority

of the Ministr\- of Finance, obtained 30 % of oil from the seed, using hy-

draulic presses working at a pressure of 350 atmospheres ;
the residue

stiU contains 3 to 4 % more which can be extracted by means of solvents.

The oil-cake is the colour of tobacco, hard, compact, and not easily
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broken. The following tables give the composition, and coefficient of

digestibility of this cake.

Composition.

Water '

11.83%
Crude protein 28. 63 »

Crude fat 1.64 »

N—free extract 31.41 «

Cellulose 19.90

Crude ash 6.59 »

Coefficients of Digestibility.

Protein 65 %.
Crude fat. 80 %.
N—free extract 75 %.
Cellulose 45 %•

The nutritive ratio is verj- narrow fi : 80), but this can be corrected

by the addition of bran or other starchy materials, b}'- avoiding the extrac-

tion of too much oil.

An annual production from 2500 quintals of seed would yield 800

quintals of oil and i 600 to i 700 quintals of oil-cake. The cake does not

Qontain nicotine and can be used as a cattle food
;

it is ver}^ rich in

nitrogen, and would constitute an excellent fertiliser.

The oil is clear yellow in colour, without smell or strange taste
;

it

is excellent for burning, for making soap, etc. The author considers

that it is can be used for human consumption, as it co;ntains no harm-
ful substances. It is semi-drying, absorbing 5.16 % oxygen in 2 days
and 6.21 % in 8 days (determined by the Livache method).

1 108 - Production of Henna in Morocco. — vSee No. 1115 of this Review.

1 109 -
Vitality of Beet Seed in the Soil. — Schribaux in the Comptes Rendus de I'Aca-

SUGAR CROPS • demie d'A s,riculture de France, Vol. VI, No. 33, pp. 799-801. Paris, Nov. 10, 1910.

In 1920, the author harvested beet at Montedour (Eure-et-Loire) from

fields which had not grown beets for 3 and 8 years. The explanation was

the germination of the hard seed, always capricious, which took place
over several years and in various seasons.

The appearance of roots in the different parts of the rotation in a

beet farm was thus quite natural. The surprising thing in this particular

case was the lateness in germination of a considerable number of seeds
;

in certain plots the number was about i per cent., on certain parts of the

oat stubble as many as 50 per sq. metre (probably at places where the

seed-plants has been heaped).

They appeared more frequently on certain patches, either because the

soil was more clayey there, or because they preferred the headlands, etc.
;

this shows how nmch the physical condition of the soil distinctly influenced

the evolution of hard seeds. These facts are instructive for the pro-

ducers of beets with rich seeds. In order to avoid mixtures that might
harm their selection, they should avoid as much as possible, growing seed

beets on the same piece of land, even at ver\- long intervals. To

[1107.I109J
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avoid this, they should try to produce varieties that do not yield hard
seeds.

iiio - Seed Production by Cultivated Beets during the First Year. — Kunerati, d., in

Ultalia agricola. Year 57, Xo. 7, pp. 200-204 + 4 figs. Piacenza, July 15, 1920.

A critical re\'iew of Dr. Cassel's article on the same subject (i) based
on the results of methodical studies carried out by the author since 1910
at the R. Stazione sperimentale di Biecoltura at Rovigo (2).

AXNUAI, AND BlENNIAX QUALITIES OF Wn^D AND CUI^TIVATED TY-
PES. — Annual, biennal and perennial types of wild and cultivated beets

occur. With the help of continuous selection, cultivated beet has gra-

dually acquired the stable equilibrium of a biennal plant. However,
in the wild state there is a predominance of types which flower and fruc-

tify' in the first year, and whose roots retain sufficient reserv^e for the

production of seedbearing cym.s during 2 or more successive years.
It is easy to displace this equilibrium, i. e., to obtain types mainly

annual and biennial both in wild and cultivated plants by -starting from

types with opposite characteristics. The equilibrium may be only pre-

valently (and not absolutely) annual or biennial, for it is not possible to

fix the annual or biennial character.

De Vries calls these types of plants
"
unfixable ", for continuous

selection fails to eradicate the tendency of the biennials to seed during
the first year and vice versa. Under different conditions, the same seed

ma}' produce a high proportion of annual plants that are mostly
biennial. The author considers that the opinion expressed by Dr. Cas-
SEL and many other authors, viz., that the first-year seeding of the beet

constitutes a return to the primitive or wild type, that is, an atavic re-

turn, is therefore unjustifiable.

The conflicting results of experimentors who have traced the progeny
of annuals derived from biennial parents should probably be attributed

to the diverse nature of the subjects primarily used in examining the

transmissibility of the tendency to seed during the first year.

By isolating plants in flower and studying each descendant separa-

tely a distinctly different behaviour can be observed in the descendants

according to their parentage.
As a rule :

—
[a)

Beets which seed early tend .more easily to produce annuals

(these are nearly always characterised by the absence or small number
of leaves at the base of, and along, the cymes, and by small thin roots

more or less wnody tissue).

[b) The tendency' to produce annuals is only exceptionally transmit-

ted to any great extent by beets that seed late (leaves are normally present
in abundance along the cymes and at their base, the roots do not diverge
from the normal weight^and their tissues are either slightly or not at all

ligneous).

[c) Beets which have descended from the so-called
"
rosettes

"
or

(i) See R., April, 1920, No. 412. — See also R., Jan., 1919, No. 9. (Ed.)

(2) vSee R., :May 191 7. No. 4275 R. June 1918. No. 645 [Ed.)
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"
annuelles manquees

"
type have very little or no tendency to became

annuals.

A fact which has not yet been explained, is that in every case and
under the same conditions, beets that seed in certain years yield progeny
in which the tendency to transmit the character is more pronounced
than in the progeny of similar plants which seeded in other 3^ears.

Is THE ANNUAL TENDENCY A SIGN OF DEGENERATION DUE TO DE-

FECTIVE SELECTION ? ,— Dr. CasseIv replies in the affirmative, but the

author remarks that it is very easy to obtain beets that tend to seed in

the first year, both from beets rich in sugar, that is, very much selected

beets and from verj' poor t5^es.

The influence of soil and season on seeding. — All the workers

are agreed that plants from the same seed show different tendencies to
"
rogue

"
according to the cultural conditions under which they have

been placed. Early sowing has a particularly marked influence on pre-
mature seeding.

The influence of the soil on early flowering has been recognised by
most workers, and some experiments made by the author have cleared up
certain doubtful points on this subject.

(i) In 1916, comparative sowings made on the same day and with

the same seed gave ver}" different percentages of earh^ flowering on land

manured with different fertilisers
;
these varied from i t o 2 % on non-man-

ured sandy soil to more than 50 % in open soil that had been heavil}-

manured.

(2) The remarkable tendency to rogue, of beets -in the 2rid or 3rd

generation derived from annual parents is shown even though sowing
is late, and when not even arrested growth or other causes can provide
an explanation.

In 19 18, the author obtained more than 90 % of annuals from seeds

sown on April 26 It. e., later than in the Rovigo district), and which

showed a tendency to behave like annuals in 19 19, although in smaller

numbers and despite sowing effected in July.
It is a recognised fact that beets may not seed even in the second

year and this is why it is questioned whether seeds from beets that have

flowered in the third year may give progeny less liable to rogue in the

first year, and some workers have concluded, from their own experiment-
al results that this is so

;
but Pro'f . Munerati is unable to agree with them

on this point, judging from his ovt^n observations.

I III - Isolation of Sugar Beet for Seeding Purposes. —Vilmorix, j., in Comptes rendus

de V Academie d'A sericulture de France, Vol. VI, pp. 365-369. Paris, April, 14 1910.

The author first explains that in his laborator^^ at Verrieres, the rich-

est or first-class roots are examined one by one in respect of their pro-

geny, the lines so obtained serving as a basis for future selected seed-bear-

rers
;
then he describes the method used for isolating the roots.

Each beet is surrounded b}' a galvanised iron sheet half buried in

the soil and to which is fixed a cloth impermeable to pollen. The whole
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is supported by a strong stake stuck in by the root and carrjang wooden

hoops to support the cloth. The plant is thus enclosed in a kind of tent

with an opening that can be closed if desired ; pollination is assisted by
shaking the central stake.

The operation is usually performed on half-roots, the other half

being left to flower in the open air. If this other half is considered to be
of special value it is isolated by distance (" Raumlich-isoliering

"
in the

German) .

In spite of the bad conditions under which the plant grows if experi-
mented with in this way, a sufficient number of seeds is obtained to

permit of judging purity of the plants isolated. The author confirms

the existence of self-sterile plants, and gives Tables showing the weights
of the seeds obtained from them. No cases of degeneration were ob-

served with these isolated plants. The sugar-beet, however, has recessive

characters, except as regards the weight of the seeds.

The author confirms this by quoting, as an example of perfect,
recessive fixation, certain strains of mangolds with red leaves and green

petioles which never produce plants with red leaves and petioles. There-
fore it must be admitted that abnormal characters such as red leaves

and yellow skin are due to defective isolation.

1 1 12 - The Effect of Salinity on the Growth and Composition of Sugar Cane Varieties.— Row, K. K., in The Agricultural Journal of India, Vol. XIV, Pt. 4, pp. 4S6-493. pi. 3,

charts 5. Calcutta, 191 9.

Soft, thick, juicy varieties of sugar cane do not come up at all in saline

land, whilst, thin hard and less juicy varieties come up fairly well. The
former may however succeed better under less saHne conditions, and
this difference is traced to be due chiefly to sodium chloride.

The efiect of saline irrigation is to give an impure juice containing

large amounts of chlorine and potash and a determination of chlorine

alone, which is comparatively easy, will give an idea of the approximate
quantity of the potash.

As the usual method of determining chlorine by evaporating the

juice, igniting the same, and determining the chlorine in the water extract

is not quite feasible in a field laboratory, the author proposes a new me-
thod of directly determining chlorine in the juice by lime water and
alumina cream ; 50 c.c. of the sugar cane juice is measured out into a

100 c.c. measuring flask, neutralised with pure lime water, 25 c.c. of

alumina cream added and the whole then made up to 100 c.c. with dis-

tilled water. This is then transferred to a beaker and kept covered on
a sand bath for some time till albuminoids etc., in the juice begin to

coagulate and settle down. On filtration the filtrate is found to be clear,

and ready for titration. For impure juices, a small quantity of bone char

may be added to ensure a clear filtrate ; 25 c.c. of this filtrate (equi-
valent to 12 ^ c.c. of the original juice) are taken and titrated against
decinormal silver nitrate solution : though this method gives shghtly

higher percentages than that obtained by the ignition method, the results

give a correct idea of the relative quantity of chlorine in the juice.

[1111-1113]
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The chlorine content of a variety depends upon : a) Conditions of soil,

water etc. under which it is grown ; b) the nature of the variety itself.

The effect of large quantities of chlorine in any juice is to lower the su-

crose purity, and glucose contents of that juice. A high percentage of

soluble salts in the juices of canes grown under sahne conditions is usually

associated with a low glucose content and interferes with the crystallisa-

tion of sucrose.

AROMATIC,
NARCOTIC AND
MEDICINAL
PLANTS

1113 - Extended Cultivation in Java and Introduction inte Indo-China of Two New-

Varieties of Sugar Cane. — See No. 1084 of this Review.

1 114
- Cocoa Production in the British Empire and other Countries. — The Bulletin

of the Imperial Institute, VoL XVII, No. i, pp. 40-95. London, Jan. -March, 1919.

In this article a comprehensive account is given of the present pro-
duction of cocoa within the Empire, but an account is also given with

regard to production in other countries.

Among the countries of greatest export Trinidad may be tal^en, with

Venezuela, as an old cocoa producing country which has steadily been

increasing its output during recent years, and the Gold Coast affords the

most striiiing example of quick development of cocoa cultivation in any

country where it is grown. The Table shows the production of raw cocoa

in the chief producing countries in the years 1912 to 1917, as far as figures

are available.

The relative importance of cocoa growing in some of the chief countries

of production is indicated to some extent by the following figures, showing
the exports of cocoa in cwt., per square mile :

San Thome • i 4879
Grenada 785-7

Trinidad -^SOo

San Domingo 21. i

Gold Coast (i) 12.6

Ecuador 6.6

Venezuela •' 0.8

Brazil 0.2

(i) CoL ny and Dependencies.

To the first three of these countries Fernando Po should be added as

an island where cocoa plantations absorb a preponderating share of the

land used for agricultural purposes.

Only three species of Theohroma need be recognised as constituting

raw cocoa as exported :— namely : Theohroma Cacao, T. pentagona, and

T. sphaerocarpa. The first is that in most common use, and has spHt

up in cultivation into some well marked varieties which are grouped as

follows :

' Forastero ",
'

Criollo ", and "
Calabacillo ^^.

According to Van Hali, 1914,
"
Criollo

"
cocoa is grown only in Vene-

zuela, Ceylon, Java, Samoa, Madagascar and Nicaragua, and " Forastero
"

is also found in those countries but alone in Ecuador, San Thome, Trini-
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Production of Raw Cocoa.

Palses

Gold Coast

Trinidad

Grenada

Jamaica
St. lyucia

Dominica
St. Vincent . . . .

Montserrat

Total. Brit. W. Indies

Nigeria

Ceylon
British Guiana . .

Uganda .

Brit. Honduras . . .

Fiji

Mauritius

Seychelles

Total. Brit. Empire

Brasil

Ecuador
San Thome
San Domingo ...
Venezuela

Cameroons.

Fernando Po . . . .

Dutch Guiana . . .

Java
Haiti

Cuba

Belgian Congo .
• . .

Guadeloupe
Samoa
Martinique
Costa Rica
Other Foreign Coun-

tries (4) .... .

1912

Cwt.

1913

Cwt.

1914

Cwt.

1915

Cwt.

1916

Cwt.

1917

Cwt.

772933 I on 071

377 764
loi 043
65675
17094
II 609
2 005

33

429 610

105 284
46359
14588
9560
I 908

40

I 057 764

566 499
103 690

72 299

14232
8602
2 010

24

568 3:^3 607 349

67801
71 754S

102

93
80

14

72427
68526

505

445
70
19

15

766 356

98 777
54 633

445

184
108

20

4

1481000 1760 447 1978 291

I 545 560

482 870
120 402
68487
18478
10 664
2 114

29

703 044

182 096

83483
533
164
164
94
20

515 161

609 840
708374
660 571

410 069
281 245
89580
43 876
19 006

46534
61 306
39368
16633
18 196

14 400
9860
6081

(=)

595 160

774 723

657 651

383 264
291 402
103 636
55588
30077
41 390
34992
27 636J

17 oool

17878'
16 000

(2)

10305,

7-559!

802 236
829 025

655 853

408 335
352 127
80 000
61 868

37252
31' 112

41837
36228
9503

22 126

13 000

8835
6 496

885 142

728 461

588271
397 960

359 724

(3)

76058
33 611

28713
35067
33060
12 200

(3)

(3)

(3)

(3)

I 443 236

479 393
109 772
64360
14575
5514
I 596

49

I 819 280

626 294

n 716

I 191

675 359 —

179 121

73245
416
258

(1) 164
21

308 841

72 697

% 371 730 % 857 500

860 347
839 606

652 797
414293
298 760

^3)

65 909

39632
28949
39622
29 500
15 152

(3)

f3)

(3)

(3)

I 094 561
800 000

607 753

478 000

394 437
(3)

73736
37 921

30 600

30364
29500
15 310

(3)

(3)

(3)

(3)

(2) 18400,(2) 19500(2) 20 ooo'(2) 166 000 (2) 176 0001(2) 179 000

World's Total (5) I
4 534 000 4 844 000 5 394 900 5 857 050 5 839 000 6 638 000

(i) Figure for 191 5.
—

(2) Estimates. — (3) Included in " other Foreign Countries ". —
(4) Columbia, Mexico, Togoland, Gaboon, German New Guinea, Madagascar, French Guiana

German East Africa, Ivory Coast, Dahomey, Reunion and New Caledonia
;
and in 191 5-1 7,

also Cameroons, Guadeloupe, .Samoa, Martinique and Costa Rica. — {5) Approximate figures.
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dad, West Indies, Gold Coast, Surinam, etc. The cocoa in Trinidad has,

however, been classed by Hart (1911) as Trinidad "
Criollo ".

T. pentagona is a native of Central America, and is grown on a com-
mercial scale only in Nicaragua, Mexico, and Guatemala. It gives satis-

factory stocks for T. Cacao.

T. sphaerocarpa is said to be common in cocoa plantations in San
Thome.

Details are given with regard to cocoa production in individual Brit-

ish Colonies and Protectorates, especially the Gold Coast where reference

is made to the fact that the natives do not pay sufficient attention to the

combating of pests {Sahlbergella singularis, S. theokroma and a Helopeltis

sp., etc.) and also to diseases that are so likel}^ to increase to a damaging
degree.

Amongst those Possessions which have attained importance in respect
to cocoa production, the West Indies and Ceylon appear to offer the best

prospects for further extension of plantations under European control,

and the Gold Coast and Southern Provinces of Nigeria under native farmers,

but the introduction of better cultural and manufacturing methods is

first necessary in respect to the native plantations.
A Table gives the quantities of raw cocoa consumed in various coun-

tries from 1911-1913, United States, and Germany taking the head

of the list. Further Tables give details of the imports and exports con-

nected with the cocoa trade of the United Kingdom, and points of in-

formation are given indicating extension prospects in the future.

11 15
- The Aromatic Plants of Morocco. — i. gattefosse j.,ivaCoriandre, lecatvii, le

cumin et leur culture au Maroc, in La Parfumerie Moderne, Year XIII, No. i
, pp. 2-5. I^yons,

1920. — II. I^e henne au Maroc. Ibid., p. 3.
— III. I^es plantes a parfums au Maroc, Ibid.,

p 12 — IV. De IvORGues, J., I^es plantes aromatiques du Maroc. Ibid., pp. 17-21. — V .

Statistjques. Ibid., p. 22.

At present, there is no European industry of the distillation of per
fume plants in Morocco. The natives, however, use large quantities of

scents, which they make with primitive apparatus, employing simple me-
thods. It is certain, however, that the good, irrigable soils, which occur

in almost all the pacified regions of Morocco, and especiallj'^ in the district

of Marrakech, would be most suitable for the systematic and intensive

cultivation of flowers. The aromatic or scented plants of the country
are not Umited to the cultivated varieties, and many wild flowers of which
but little is known are well worth the attention of those engaged in the

perfume industry. The following is a summary of the chief aromatic

plants of Morocco, arranged according to their families.

Ranunculaceae :
—

Nigella sativa L. is grown on a very limited

area in Morocco; in 1915, however, 397 kg., of the seeds of this plant was

exported. Nigella damascena 1,., N. arvensis ly.. A'', hispanica ly. var. in-

termedia and N. sativa ly. grow wild in the country.
Cruciferae :

— Nasturtium oiflcinale L,. (water-cress) is also grown
on a very small scale. In 1914, 1568 kg., of seed was exported, but the

next year the amount fell to 393 kg. Cochiearia armoriaca I/, (horse-radish)
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I
is also grown in Morocco, its seeds being exported for use as a condiment,

but during the war there has been Uttle demand for them. The export

in 1913 was 12 329 kg., but fell to 5973 kg., in 1915. The aromatic root

is rised in perfumery.
Capparidaceae :

—
ra/>/)ay«s spinosa Iv. (caper) grows wild on the

JMoroccan coast, especially in the South. Its aromatic buds, or capers,

are gathered regularly. Before the war, the export trade was chiefly

directed to Germany, but now the chief buyers of capers are the EngHsh
and French. In 1915, Safi. exported 2600 kg., of capers to England and

France, as against 3339 kg., to Germany on 1913.

Geraniaceae :—Pe/argom'wm Radula L'Her. var. rosodora (pink

geranium) and another commoner kind that is not yet exactly determined,

grow plentifully in the gardens of Morocco. P. radula var. rosodora from

Algeria which yields a much prized scent, is largely cultivated throughout
east Morocco. The finest crops are now grown at Oujda and the plain

of Triffa. The " hamri
"
and

"
tirs

"
soils of the west coast of Morocco

seem to suit this geranium equally well. Large areas were planted under

it at Casablanca and Marrakech in 1919.

RuTACEAE :
— Citrus sp. There is a primitive native distilling industry

of A urantiacecB centred at Fez and Marrakech. In the neighbourhood of

Fez, over 10 000 Seville orange trees are to be seen, but at Rabat, the

sweet orange-tree predominates, whilst the mandarin is the favourite

at Marrakech, and sweet and acid lemons trees are plentiful in the South.

The weight of fresh flowers yielded by a Seville orange-tree (the average

of 89 trees in the Marrakech Experiment Garden) was 6.830 kg., in 1915,

and 2.573 kg., in 1916, which shows a marked seasonal variation. The

Ser^dce des Domaines and that of the Hahous (property of Rehgious

Communities) possess plantations of AuranticacecB, where the flower crop is

sold in the trees by pubhc auction. The natives usually distiU these blos-

soms (the flowers of the lemon-tree, orange, Seville orange, and limes, etc.)

mixed together by primitive methods that produce a scent that is much
used by them. However, there always remains a certain quantity of

orange-flower water for export, chiefly through the ports of the Spanish
zone ; the amount has been increasing of late years, and has risen from

328 kg., in 1913 to 1 187 kg. in 1915. The price of orange-flower water

is about I franc per litre. Extract of neroli is not made by the Arabs

as they are too badly provided with apparatu.^.

Anacardiaceae :
— Pistacia vera 1,. (or the pistachio) is a shrub some-

times cultivated. Pistacia atlantica Desf. is a larger plant than the true

pistachio ; it has aromatic fruits, and is widely grown in Morocco and

Algeria.
R0SAC5AE: — Rosa sp., The scent rose of Morocco appears to be a

variety of IRosa moschata L. Roses are only cultivated on a large scale

in Maghzen ^Morocco, in the neighbourhoud of Marrakech, though they are

grown to some extent near Fez and Tetouan. At Marrakech, all the

gardens are fiiU of roses. South of' the Atlas Mountains, the only roses

known are those of Sous and of Taroudant, a town which exports many
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dried rose-buds to Marrakech. In the gardens of Marrakech the roses are

not planted thickly, but are grown on the borders of plots or in spaces bet-

ween the trees bordering the walks. In spite of the rare occurrence of

spring frosts, the rose-crop is poor, owing to lack of care in cultivation.

One bush bears an average of 500 to 700 flowers, weighing, when fresh,

from I kg., to 1.5 kg. The real centre of the dried-rose industry is the region,
still almost unknown, lying between the Upper Atlas in the north, and

Djebel Sarro in the south, and perhaps to some extent, the neighbourhood
of Tamghrouth and of Tafilalet ; these roses are exported by way of Safi

and Mazagan to France and Spain. Much is said of the roses of Tafilalet,

but none of the varieties on the market of Marrakech seem to come from
that region. The roses most prized in Marrakech are from the oases of

Skouras and Daddes where the population is extremely dense. On the

Marrakech market, the so-called
" Entifa

"
and

"
Glaoua

"
dried roses

are also sold
; these appear to be produced in the Atlas Mountains them-

selves, but according to an official report, they are less in request. Safi

and Mazagan exported 25 329 kg., of dried roses in 1913, 8536 kg., in 1914,
and 18 541 in 1915. At the present time, these flowers are also exported
from Casablanca and Mogador : they go, not only to France and Spain,
but also to the United States and Tunisia. The following table shows
the distribution of this trade during the war, in 1916 and 1917.

1916

1917

Casablanca



AROMATIC PLANTS I29I

The dried roses (entire floral buds) from Sous and Draa arrive daily

at Marrakech from May until the end of June. The Dadd^s roses are the

most in request, and fetch the highest prices ;
after them come the Skouras

roses. It is estimated that 40 to 80 metric tons of roses, of the value of 200 000

fr., leave Marrakech annually. The transactions are carried out at the

Mellah, in the
"
fondouk "of the druggist's shop, al-ways an important place

in Arab countries. Formerly, the
"
quantar attari

"
(54kg.) was worth 8

to 12 fr., but in 1915 the price started at 20 fr. and rose to 35 fr. at the end
of the season. In 1916-1917, the high prices kept up and even increased

by 25 to 100 fr., between 160 and 175 fr. were paid for 65 kg., during the

1918 season. The principal market for roses is, however, Morocco itself,

for only some 30 tons were exported.
It seems that the rose-bushes now found at Marrakech and Taroudant,

etc. would yidd larger crops with better cultural care and the gradual

[replacing of plants past bearing. On the other hand, all the regions of

(jSIorocco contain soils suited to new plantations, which could be managed
by competent natives. Thus it would appear that no practical difficul-

ties stan5 in the w'ay of extending the cultivation of roses.

Lythraceae : La-wsonia alba Lamk. [^ L. inermis h.) ts the plant
known as henna; it is chiefly grown in the neighbourhood of desert zone?,

and is greatly used by the iVrabs. Its fragrant flowers could also be employ-
ed in making perfumes, and it is one of the most important dye-plants of

Morocco. In 1917, according to the Terbib statistics, the henna crop co-

vered 161.35 hectares, which were distributed as follows :
—

Region!
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begun at the Fez Experiment Farm and at the Experiment Station at

Marakech.

Henna is chiefly grown at Azemmour, Sidi-Ali, and Mazagan, and on a

few plantations in the interior of the Doukkala, but these are of minor im-

portance. Henna is an irrigated crop, and therefore the plantations are

situated near wells, or
"
sanias

"
(areas that can be irrigated from the same

well). The area of a sania under henna varies from a few areas to about i

hectare. The natives only cultivate this plant on clay or sandy loans ;

light, sandy soils do not suit it and when grown on such soils, the yield is

lower, and the plantations last but a short time, 5 or 6 years, whereas on

shallow, calcareous soils they grow for 10 years on an average. Water con-

taining much salt is very injurious to henna. It is usually grown with a

catch-crop. The land-owner provides the
"
sania

"
and furnishes the ani-

mals required to work the
"
noria

"
during the growth period. At Maza-

gan, the yield is estimated at 600 to 900 kg., per hectare.

The prices v?ry according to the seasons and the quality, the average

price of a quintal of leaves being from 200 to 220 fr. The chief market of

the Sidi-Ali region is Souk-el-Tnine of the Chiadma Chtouka. The whole-

sale buyers afterwards supply the different centres of the coast, going as

far as Rabat, and even Tetouan, whither the henna is carried by coasting-
vessels.

Umbelliferae :
— Different varieties of Fceniculum (fennel) are found

wild, as well as cultivated in the gardens surrounding the towns; among:-t
them are Foen. piperitum Sweet Foen. dulce Mill, and Foen. Clarryi, the last

named species ha\dng a very characteristic and disagreeable odour. Varie-

ties of Anetkum (dill-seed), are also grown for use as condiments and give
rise, like the fennels, to a certain amount of local trade.

The cultivation of Carum Carvi'L,. (caraway) was practised successfully
as early as the twelfth century ;

it is localised in the region of Meknes, where|
in 1917, the harvest reached 15 tons. In the vicinity of Meknes, where the

caraway is grown on rich, deep, irrigated soil, the seeds are sown in seed

beds in October. When the seedlings are 20 to 30 cm., high, they are plant-i

ed out, care being taken to raise each with some soil adhering to its root-j

lets. The caraway is a plant needing repeated irrigation followed by hoeing.
The crop is harvested at the end of June, the stalks being cut with a sickle

;j

they are left some days on the field to dry, and then collected into a hea

on a threshing-floor, where the fruits are threshed out, winnowed by a cur

rent of air, and put into a sack. As the fruits fall as soon as they are
ripe,.]

the state of the crop has to be most carefully watched. This crop is best

sown in lines 30 cm., apart, and should be thinned out, leaving one plant t

every 15 or 20 cm., to facilitate tillage operations in general. The price of
the|

fruits (seed) rose considerably in 1917, reaching 100 fr., per quintal on th

coast markets as against 65 fr., which was the average price the precedin

year. In 1914, 10 kg., of caraway seeds was exported, 100 kg., in 1915, an

over 10 tons of the 19 19 crop have already been exported. This ancien

Arab crop is finding a wider market and exportation and once started

will continue to increase steadilv and extend.

sc

li(
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Cumin {Cuminum Cyminum L.) is a crop of considerable importance in

Morocco, both on account of its market value and the area of ground it

covers. It has long been grown as the Arabs cultivated cumin in Morocco

and Algeria in the thirteenth century. According to the statistics of

Terbid, 5391.90 hectares were ander cumin in 1917 ;
of these, 23.22

hectares were in south Chaoiua and the rest were in the Marrakech

region, which is the centre of the industry.

In the southern regions of Morocco, cumin is sown broadcast in the

spring. It needs a light, warm soil, and is harvested in May and June.
When taken to the market, it is passed through a winnowing machine and
afterwards cleaned by hand by women, the cumin being freed from 12 to

15 % of impurities before being put in 50 kg., sacks for export. Before the

war, it was sent to Marseilles, I^ondon, Hamburg, and America, and the

average price varied, from 80 to 100 fr. Since 1914 the trade has begun to

extend to Egypt, and Tunisia, and the price has risen considerably being

145 fr., per 100 kg., on the markets of the Southern ports, and no fr., at

Marrakech. Most of the cumin is exported from the port of Sarfi ;
it pays

dues to the amount of 3.96 fr., per quintal. The export from the ports of the

Protectorate alone is as follows :

Year Kg.

1912 ' I 260 500

1913 515 189

1914 544 935

1915 1.557280

1916 1.127 271

Owing to the high market prices the cultivation of cumin is increasing
and it is certain that in some districts of South Morocco where suitable

soils are not lacking, this plant would 3^eld very paying crops in many
places.

Coriander {Coriandum saiivum L). is grown in Morocco : (1) On a large
scale by European cultivators in Chaouia (2) on small scale by small native

landowners, who cultivate it chiefly as a matter of tradition. Since it has

become an article of export, small scale cultivation is tending to change,
the Arabs having become more inclined to specialise and to devote them-

selves to a single crop. Fields of coriander are met with in the districts of

Marrakech, Safi, Mazagan , Fez, and Casablanca. In 1917, there were 2592.42
mectares under coriander in Morocco including 2580.68 hectares in Chaouia.

Therefore at present the latter district alone can be regarded as producing
coriander. The industry has extended rapidly ; whereas only 707.68 hec-

tares were under coriander in 1915, there were 1019.93 hectares under the

jplant in 1916.
It is sown in the autumn on clean ground, with a warm exposure ; the

soil must be deep and light. When the seedlings come up, they must be

w^eeded out, so as tol eave a space of 15 cm., between each plant. Repeated
loeing is necessary. The plants attain an average height of 30 cm.
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Nearly the whole crop (especially in August) is exported from Casa-

blanca. The total exportation for the whole of M«rocco was :

Year Kg.

1912 I 795 621

1913 I 484 38S

1914 I 861 133

1915 2793517
I916 2 920 290

The export tax on coriander is 4.93 tr., per quintal, and the present price

at Casablanca is 115 fr., per 100 kg., which represents a considerable ad-

vance on the pre-war prices, which were about 25 fr., per 100 kg. The cul-

tivation of coriander is also increasing in Morocco where the conditions are

favourable to the production of good yields.

It is also grown in Tripolitania, Fezzan, and Cyrenaica as well as in

Algeria and Tunisia, but it does not do so satisfactorily there as in Chaouia.

Dorema ammoniacum :
— This umbelliferous plant exudes a substance

known as ammoniacal gum, which is used especially in Asia, for fumigating,

making depilatory paste, and in pharmacy (diachylon). From 100 to

800 quintals are exported annually from Casablanca, Mogador, and Safi,

at an average price of 60 fr., per quintal.

The use of the various aromatic Umbelliferae of Morocco and Algeria
Tunisia would entail considerable study, for in these countries the numerous

representatives of the family are widely distributed. From such study,
much benefit would accrue to therepeutics, and to the perfume, drug, and

food preserves industries.

Compositae:— Santolina rostfiarinifolia "L,. seems very plentiful on

the high plateaux of East Morocco and the Northern slopes of the Middle

Atlas. It is a very important perfume plant.
Artemisia Herb-alba Asso., A glutinosa J. Gay, A. Absinthium Iv-, A.

Camphorata L. and A. odoratissima Desh. all deserve attention from distil-

lers, for they grow thickly and cover extensive areas,

Oleaceae:— Jasminum sp. The sweet jasmine and some other orna-

mental varieties much prized by the Arabs and Asiatics, are plentiful in

all the gardens.

I^abiatae : Lavandula multifida L- :
— This lavender grows most exten-

sively in the interior of the country, but also covers a zone lying along the

ocean coast: it forms associations with other varieties such as L.dentatah.

on the actual coast, L. pedunculata 'L,. in S. Spain, and L. ahrotanoides Cav.

in the South (this plant is common in Tenerift'e). The chief thick associa-

tions of lavender which could be easily exploited are said to be in Haha-

Chiadma (in the neighboiirhood of Mogador).
Mentha sp. :—Mint is a very common plant in Morocco, where nu-

merous scented varieties are reported to be cultivated or to occur wild.

In 1 919, large plantations of mint were made. Among the ::tiongly-

scented North-African varieties the chief are M. rotundifolia I,., M.

aquatica I/., M. Durandoana Malinv. with an agreeable lemon scent, and
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the common M. Pulegimn L. ;
M. piperita h. is cultivated in Arab gardens

in Algeria.

Thymus sp. :—The different varieties of thyme could certa'nly be

turned to account, as they are most abundant. Enormous associations

of this plant are found in the Haka-Chiadma.

Origanum glandulosum Desf. :—This plant covers large areas in the

Gharb, and forms the object of a considerable export trade through

Tangier and L^arache ; the exports were as follows :

Year Kg.

1912 27 574

1913 II 659

1914 10 144

1915 32 40<>

The Moors cultivate the true marjoram [Origanum Majorana 'L,.),

and use the flowers and leaves to scent their tea.

Rosemary is stated to be ver^' plentiful in North Morocco, and to be

exploited industrially by large firms. Here, as in Algiers and Tunis,

Rosmarinus officinalis L. and R. laxiflonis De Noe (a variety with white

flowers and recumbent staiks) should be met with.

Ivittle is known of the Moroccan sages; Salvia Aucheri Boiss., S.

aegyptiaca L,., S. phlomoides Asso, S. algeriensis Desf., 5. lanigera Poiret,

S. maurorum Ball., .?. bicolor Desf., S. argentea L. have been found or

could be found in different parts of Morocco.

Iridace.A-E :—The saffron [Crocus sativus D.) is grown in Morocco

as a dA^e-plant, but can also be used to furnish an aromatic essence employed
as a condiment.

The following quantities of iris root [Iris floreniina ly.) were shipped
from the ports of Mazagan and vSafi :

—

Year Kg.

1 91 3 73672

1914 15 879

1913 21 281

CoNiFERAE -.—Juniperus phoenicea L. (vSabine) is much used in per-

fumery^, and is ver}' common in the Mountains (Uppe and Middle Atlas).

In the Haha-Chiadma it forms large stands together with the iron-wood

tree and Thuja. The yew and fir occur more rarely.

Juniperus oxvcedrus L. and /. communis L,. are very plentiful in the

mountainous parts of Morocco, and could be exploited on a large scale.

Thuya articidata Wahl. occurs to a small extent everywhere. The
chief stands of Thuya are in the valleys of Korifla (Rabat) and Mdakra.
The variety furnishing sandarac resin is the only kind that is regularly

exploited in the Haha-Chiadma and on the slopes of the Atlas to the south

of Mogador ; it is no longer exploited in the Zaers and the North of Chao-

uia. In the northern zone there are 50 000 to 60 000 hectares of Thuja
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which are still untonched. It is estimated that there are 100 000 hectares

under Thuya in the Haha-Chiadmas, and the tree also extends further

south on the other side of the Sous.

Before ending this very incomplete list, mention should be made of

the following plants (as given by various writers), which are aromatic or

have scented flowers, and are much grown in the gardens of Morocco
in the regions suitable to them ;

— Bitter almonds, violets, ixias, narcissi,

gladioli, peonies, agapanthi, laurels, tumeric, pepper-plants, carnations,

nutmeg trees, cinnamon, and aniseed.

II 16 - Manuring Lavender. — Schribaux, in Complcs rendus de fAcadimie d'AiricuUitre

de France, vol. VI. No. 32, pp. 777-77^ (Meeting on November 3, 1920); Fondard I<.,

Ibid., pp. 778-793. Paris 1920.

The growing importance of the lavender crop in the Lower Alps (i)

has led M. Fondard, Director of the Agricultural Services of that Depart-
ment, to ascertain the best conditions imder which the plant can be

cultivated. In 1919-1920 ,
he made a special study of the action of super-

phosphate and sodium nitrate. Tl:e folowing are the results he obtained

the first year at Greoux (Basses-Alpes) :
—

Yeld in Essential oil

Treatmsnt of plot

(1481 bushes planted 1.50 m. apart)

Control plot without fertiliser ...... 87.500
2S kg. ot superphosphate 94.300
12 kg. sodium nitrate . . 180.700
28 kg. superphosphate — 12 kg. sodium

nitrate
\ 188.500

All the fertilisers had increased the yield and the content of essential

oil
;
but nitrogen, which more tlian doubled the yield, was clearly more

efificacions than phosphoric acid and the complete fertiliser proved superior
to the fertilisers used separateh'. It was remarkable that the quantity and

quality of the crop had increased pari -passu.

The experiments carried out in 1920, at Moustiers (Basses-Alpes)
confirmed those of the preceding year. The application of 300 kg., of

superphosphate and 150 kg., of nitrate of soda per hectare increased the

yield of essential oil by 11.33 kg., per hectare, which represents, at the rate

of 250 to 300 fr. per kg., an increase in the return amounting to between

2000 and 3000 fr., per hectare.

It only remained to determine the effect of the fertiliser upon the]

quality of the essential oil. It is claiii ed that wild perfume plants pro-
duce better essental oils than cultivated ones, and it is well known that

in the case of certain plants such as mint, the composition of the essential!

I : ) Cf. 'L,. Fondard, Culture de la la.va.nde. Antibes, I,a Petite agricole, 1920, pp. 50. {£rf.M

'
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oil is influenced deleteriously from the application of fertilisers. This

is, however, not the case with lavender. It was found that plants grown
in 1916 in the lavender-fields of Greoux, on garden soil rich in humus,
and well irrigated, produced essential oil containing 48.02" of esters, whereas
that yielded by wild lavender gathered from neighbouring plots only contain-

ed 34 0. Similar results were obtained in the Moustier lavender fields:

the essential oil from plants that had received no fertiliser contained 38.22°
of esters, while the ester content in the case of bushes that had received

superphosphate and sodium nitrate was as much as 43.610. Therefore,
the application of fertilisers improves the (luantity and quality of the

oil of lavender produced.
It has further been ascertained that plants grown on a field with a

southern exposure yield from V-^ to y^ more essential oil than those

gathered on land facing north. The composition of the essential oil is

also influenced in the same maner. The oil contained 44.59" of esters

when the field had a southern aspect, as again.st 41.16" with a northern

exposure.
These results prove that lavender requires abundant sunshine and

also that it gains when cultivated intensively and produces finer essen-

tial oil than when it grow wild.

M. SCHRiB\ux advocates the systematic study of the various factors

governing lavender prodviction, and especially those connected with se-

lection. As lavender is propagated by cuttings, it would be easy to ob-

tain, in a short space of time, by means of artificial pollinisation, improved
races that would be greatly superior to those now cultivated.

1 1 17 - Results of Qualitative Tests of the Light Yellow Tobacco Produced in Tripoli.—
.Sailer, A., in the BoUdtino tccnico pubblicafo dnWIstiiuto scientifico speriinentale del

tobacco, Year XVII. No. i, pp. 11 6-1 45. Scalati, Jan.-Feb. 1920.

The
"
R. Istituto sperimentale agrario

"
of Tripoli has studied the

behaviour of several kinds of tobacco in that countr\^

The t^'pes were divided into 2 series
; the first, grown in the Savari

garden (Tripoli) was composed of 8 types, viz.. Giant Herzegovina,
Haya Solouc, Porsucian, Xanti Yaka, Samsoun ist crop, Samsoun
2nd crop. Bright Virginia and Java (Brandjar Ardio) ; the second series

consisted only of Samsoun which is cultivated in the oases by natives

authorised b}' the Monopoly Department.
Each type of the first series was divided into three classes :

—
{a) The

first and second classes kept together but divided into leaves from

topped and non-topped plots ;
and

(/')
the rejects without any indication

of origin. Altogether there were 25 specimens. The non-topped Herze-

govina Giant was divided into big and small.

In the second series, the product was divided into 4 qualities, each

topped and non-topped, making 8 samples in all.

In the first series, the leaves being cut uniformh^ and made into

cigarettes of uniform thickness, the following results were obtained :
—

None of the varieties cultivated retained the original properties (aroma,

[11 16-1 1 17]



1298 NARCOTIC PI.ANTS — VARIOUS CROPS — HORTICULTURE

VARIOtrS CROPS

HORTICULTURE

strength, combustibility) except Giant Herzegovina, which only loses its

aroma when the leaves are excessively developed. Java lost all its organo-

leptic and intrinsic qualities, but bright Virginia gave a product which

should be seriously considered, although it differs from the original type.
All the samples had a

"
hay

"
taste and aroma, due to incomplete

fermentation in too small masses.

Topping was found to impair the combustibility owing to the accu-

mulation of salts in the leaves.

The second series grown in soil that was weU fertilized and irrigated,

gave a well developed product with a pleasant aroma, but still quite
different from the original characters, i. e. unpleasant, bitter tas e and poor

burning qualities. Blends agreable to the native taste were also studied,

and the mixtures of the Italian State factories were made use of. These

were in 1914, 30 % original Samsoun. and in 1916, 20 % of original Samsoun,
also the Samsoun was replaced by that obtained in the Colony. The Sam-
soun cultivated in gardens slightly diminished the quality of the first

grade scaferlati tobaccos, but within possible industrial industrial limits,

whereas Samsoun from the oasis killed the burning qualities of the blend

and made it unpleasant and bitter.

It was with the idea of blending other tobaccos with the original

Samsoun that use was made of certain of the other varieties grown in

the colony (garden), that had suitable qualities ;
Giant Hergegovina and

bright Virginia were used. In 19 14 bright Virginia 40 % was mixed with

an increased amount of Bulgarian (12-15 %) ;
a satisfactory result was

obtained which is duplicated if Herzegovina takes the place of Virginia,

and better result is obtained b}' making up the above 40 % with 20
*)(,

Vir-

ginia -f- 20 % Herzegovina.
The weight of tobacco obtained per hectare was : Samsoun 1150 kg. ;

Samsoun (second crop) 1530 kg., Herzegovina, 3340 kg. ; Virginia, 2800 kg.;

Xanti, 900 kg. ; Aya, 1040 kg. ;
and Porsucian, 920 kg.

The higher yields of tobacco obtained from native cultivation of I

Fezzania (3000 kg.) and Trablus (2000 kg. per hectare), show that the

"attempt to obtain a high unit yield from Samsoun has profoundly altered]

the characteristics of the original t\'pe.

The Agricultural Bureau has also experimented with tobaccos giving I

a high yield such as Giant Herzegovina and the bright Virginia, and if

larger 5delds can be obtained it is hoped that the natives will be encouraged]
to cultivate the two types.

The author has added to his paper a table showing the results of thej

1915 season.

1 118 - Desmodium tortuosum and D. hirsutum as Cover Crops.
— See

No. 1097 of this Review.

1 1 19 - Pine Apple Growing in Cuba. — Mtinos GiN-iiRTE B., in the Estadon experimenU

a°ron6mica, Sa.ntiai.0 de las Ve%as, Cuba, Bolefin, No. 45, pp. 43 1 6 photogr. HavanaJ
Sept. iqig.

Importance of the pine-apple crop. — In Cuba the cultivation of

pine-apples is stationary whereas the demand for local consumption, expoi
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and the preparation of preserves is increasing continuously. The bulletin

under consideration urges the growers to devote more ground to this fniit

so that it becomes accessible to people of modest means. At present
the fruit is not consumed so widely as was formerly the case.

Pine-apples are cultivated in the British and French colonies in Africa,

in Ceylon, Siam, Cochin-China, Japan, Australia, Malaya, Melanesia,

Polinesia, vSouth America, Central America and Florida,. The region
best suited to the crop is the Antilles.

Varieties. — Many varieties are cultivated in F.orida and the

Antilles. In Florida Webuer has described 25 varieties, the chief of which

are red vSpanish, Reine d'Espagne, black Jamaica, Grande Trinidad, Enville

City, Abbaka, Cayenne, smooth Cayenne, Puerto Rico, and sugarloaf.

In Cuba there are two definite varieties, viz.
"
pina morada de Cuba

"

and
"
pina blanca

"
or piiia de la tierra,

"
both having spiny leaves.

The
"
pina morada

"
has dark, thin narrow leaves, v,ith thorns thinner

than those of the " blanca
"

variety. It has been grown in Cuba since time

immemorial, and is the most cultivated variety there not only because of

its superior table qualities but because it is more hardy and travels well.

The fruit is cylindrical, somewhat swollen in the centre, violet in colour

before ripe and pale red when ripe. The flesh is bitter-sweet and light

yellow in colour. There are many buds at the base of the fruit and there

is a large regular crown (bud) on the top. In some places the fruit is harvested

whilst quite sweet and in others somewhat acid with the result that

it , has been erronously considered that the fruit belonged to two
different varieties. The fruits w^eigh from 2. 6 to 6.9 lb., and will keep
about 3 weeks ; they can be made into jam.

The
"
blanca

"
variety has larger leaves of a clear green colour and

with sharp thorns. The fruit is conical, the base being greater than the

length. It remains green until fully ripe, and has a white, jucy, slightly

acid flesh.

This is the variety preferred for table use, which accounts for its high

price The fruit, however, cannot be exported as it rots and ferments very

rapidly. Antiseptics such as sulphur dioxide and alkaline sulphites and also

protective envelopes have been iised in attempts to preserve the fruit

for exportation, but with little success.

In Trinidad an intermediate variet}- between the
" morada

"
and the

"
blanca

"
is cultivated. Varieties have been introduced into Cuba

from Florida but have not given satisfactory results.

Soils. — There are 4 well defined of types of .soils in Cuba:—
(i) Coloured soils (" coloraii ") abundant in the provinces of Havana,

Matanzas, and certain regions in the north and east of the province of

Pinar del Rio. The colour is due to the high content of limonite (iron ore);

the .foil contains 45 tc 60% of sand and 20 to 35% of clay, and is of average
consistency, well adapted to the cultivation of pine-apples,' especially if

the sand is present in large grains, which allows of sufficient aeration for

jthe roots. The plants li\^e from 5 to 10 3'ears but would last longer if ferti-

ilisers were used.
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(2) Sandy soils in Pinar del Rio and other districts.. They contain

from 65 to 90 % of sand (grains of all sizes) and 8 to 20 % of clay. When
the sand grains are large, the soil is well suited to the pine-apple which,

however, does not do well in the
"

polvill'
"

(dusty soils) because they
contain up to 55 % of fine sand which clokes the roots. This is why the

Cuban savannas (plains) are so sterile.

(3) Black soils are found all over the island. The colour is due to

richness in organic matter and humus. They contain from 30 t ) 50 %
clay, and are of volcanic, calcareous, or granitic origin ; they are of ver}'

a close texture and not suitable for pine-apple cultiv^ation.

(4) Calcareous soils are not ver\^ widespread in the island, although
calcareous rocks are common, the reason being that the rocks contain a

large proportion of other elements. These soils are not suitable for the

pine-apple, because there is not sufficient aeration and the}' do not absorb I

sufficient heat. , I

Preparation of the ground and methods of planting. — All

atones, clods and roots are first removed by repeated ploughing followed

by harrowing, and the ridges are made of a height that allows the soil

to retain as much moisture as possible. In dry soils, i. e., where the water

table is about 2 feet deep, and where the slope assists drainage, wide flat J
beds are used. Planting may be in simple lines, double lines and in

groups of 3, 4, 5 or 6 lines well divided. The first two methods are the most
usual.

When planted in single lines the pine-apples are placed at intervals of

I to 2 ft., on top of the ridge, with I to 6 ft., between the lines. This works
out at about 14 000 to 15 000 plants per hectare. When ^ ouble lines are used

the plants are in squares i to 2 feet apart, 6 to 10 inches from each side of

the ridge, the ridges being 3 ft. apart. This method, while utilising the

soil better than the other has the same advantages, i. e. the plants grow
well and ctdtivation and harv^esting is easy. In plantations where there-

are 3 to 6 lines per furrow, planting is done in squares 15 inches to 2 ft.,

apart there being a distance of 5 to 9 in. from the ridges which are nearly
6 ft. apart. The disandvantage of this method is that the centre lines are

not so productive as the outside ones.

The plots are 30 to 50 ft., wide, the lines about 17 inches apart and
a about 8 ft., wide is left every 195 ft.

Propagation — The shoots growing in the axils of the leaves of

the female plant are used, as well as tho.se growing below the insertion of

the fruit and forming the crown. The former shoots bear fruit i year
after. they are planted, and the latter after 18 to 20 months ; plants grow-

ing from both are equally productive. The shoots forming on the fruit,

and which are also part of the corona, could likewise be used for propaga
tion, were it not that they are always removed with the fruit.

Shoots ready for planting are sold at 4 or 5 pesos (20 to 25 fr. at par]

per thousand. When planting, care must be taken not to allow any soi

to get into the axil of the leaves, or the shoot will die. It takes 8 days foi^ ti

3 men to plant i hectare
;
one waters the place where the shoot is to b
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planted, another digs the hole and the third puts in the shoot, fills up the

hole with earth and stamps it down.

Shoots from the roots or from the axils of the leaves are planted in

spring and those from the crown in August and September. The latter

type of shoots are the best to use, as the others are liable to be injured
in separating them from the parent plant and the work is more costly and

slower. P'urther, they are only found in abundance on old plants that are

falling off. Another disadvantage is that the plants growing from root or

leaf-axil shoots bear smaller fruits than the crown shoots and those produc-
ed by the same plants the next 3'ear.

In order to turn to account the vacant spaces in new plantations,

bananas, beans etc., can be grown as catch-crops.

It is useless to sow pine-apples, for the seedlings only bear fruit the

third year ; further, very few of the fruits contain seeds. Prof. Calx'ino

and the author have, however, used seeds in the work of improving the

varieties now cultivated.

Shoots failing to strike, which hardly ever exceed a proportion of 10 %,
are replaced 15 to 20 days after they were planted.

Cultural Operations. — These consist in keeping the ground very
clean

;
the plants are usually hoed twice, once when it is necessary to

remove the supemumerar}^ shoots (only 2 or 3 are left to replace the pa-

rent-plant) and again when the fruits are formed. The suckers that may
have grown on the central fruit-bearing axis are cut away at the same time

and props are put to the larger pine-apples, which by their weight tend to

cause the stem to bend over right down to the ground.
M.ANURING. — in Cuba, a great mistake is made in not manuring

the pine-apple crop, for with a fertiliser, larger fruit can be obtained.

On the other hand, as the exporters pa}' the same price for all pine-apples,
no matter what their size may be, there is no encouragement offered to

the producer to grow finer fruit.

The author recommends a fertiliser containing 5 % nitrogen 4 %
phosphoric acid, and 10 "g potash, such as, for instance, a mixture consist-

ing of 41.6 parts of dried blood (10 to 14 "^o nitrogen) + 8.8 parts of double

superphosphate (40 to 45 °o phosphoric acid, 20 parts pota.ssium sulphate,

50 % potash) + 29.6 parts of inert material (sand, soil, etc.).

The fertilisers sould be applied as soon as the ridges are made and be-

fore planting. A good result is obtained by spreading over the shoot

which has just been planted, sufficient dried blood or ground cotton cake ot

fill up the interstices between the leaves
;
in this way, the plant is manured,

and the soil prevented from lodging. No fertiliser should be spread be-

fore the shoots have taken root, that is to say, about 2 or 3 months after

they are planted. The author advises 3 top-dressings with fertiliser
;

the

first, applied 2 to 3 months after planting, should consist of nitrogen 2 kg.,

phosjhoric acid i kg., potash 4 kg. (this is enough for 1000 plants) ; the

second, used 6 months after planting, .should contain, for 1000 plants, ni-

trogen 1.5 kg., phosphoric acid 1.5 kg., potash 3 kg;,, and the third (also

for 1000 plants) should be composed of nitrogen i kg., phosphoric acid
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1.5 kg. and potash 5 kg. and be spread in October or November, 2 month
after the plants have flowered. After the flowers-stem has formed, ferti-

lisers are injurious, for they tend to produce malformation of the fruit.

It may be noted that in the successive application of fertilisers, the amount
of nitrogen is decreased, in order to prevent the fruit becoming soft, and
hence keeping and carrying badly ; the amount of potash, which has the

contrary- effect, is increased. After gathering the crop, the shoots which

are to produce new plants are manured with a fertiliser composed (for

1000 plants) of 3 kg., nitrogen, 2 kg., phosphoric acid, and 4 kg., potash.
Harvest. — The pine-apples are known as 18, 24, 30, 36, 42, or

48, according to the number re(|uired to fill a small case called a
"
huacal,

"

which is 92 cm. long, 26.5 m., wide and 30 cm., high. Itis general^ estimated

that go ^0 of the Cuban variety of pine-apple, known as
"
Morada,

"

bear fruits
;
of these 60 to 70 % are 24 to the

"
huacal

"
or larger, and the

remainder are of different sizes. The second year after planting, 85 %
of the pine-apples bear fruit, but only 50 % the third year. After the

third season, it is advisable to make a new plantation, growing another

kind of crop in the pine-apple field. One man with 2 assistants, carrying

alternately the fruits (neatly cut a little below their base) in baskets

to a little cart, can gather 300 dozen pine-apples in a lo-hours day, which

means that such a gang can clear one hectare in 4 days.
The pine-apples, are taken to the packing-rooms, where they are

allowed to cool at least for one night and are dried, if they have been cut in

wet weather. They are then graded according to size, wrapped in paper,
and packed. A good packer can fill 400 cases in one day.

CuLTi^RAL EXPENSES. — The author gives the following figures as

being most representative (i peso equals 5 francs at par) :
—

I. — Expenses and Profits per hectare of pine-apples grown

for local consumption.

Expenses.

Ploughing four times.. •. 230.00

Ridging 92.50

Purchase of 15000 shoots at 25 fr. pr 1000 375.00

Planting .

200.00

Establishment expenses .... S97.50

Interest at i ^'2 °o P^"^ month on 897.50 fr, for 18 months. .... 242.10

Working expenses, hoeing, etc 550.oo

Rent of ground for 18 months 112.50

Interest on this outla}' for 18 months: 662.50 fr. at i ^2 % P^"^

month. 178.00

Expenses at end of first year . 1.980.10 fr

Returns.

From 15000 plants, 90 % of which bore Iruit, were obtained 13 500

pine-apples selling at 1.50 fr. the dozen 168T.50fr
«

Deficit. . . - 2»3,«0 fr
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Expenses.

Cultural operations 305.00 ft

Rent ol ground for i year 75-oo

Interest on 305 f;r 30.00

Total cxpcnsa . 410.00 fr

Returns.

From 15000 plants, 85 % of which bore fruit, were obtained 12 750

pine-apples fetching 1.50 fr the dozen I 59$. 00 fr

Profits realised after deducting expenses of 2nd year 1 183.00 fr

Profits realised after deducting first years deficit together with the

interest thereon viz., 344.50 fr. . 838.^0 fr

From this calculation, it would appear that no profits are realized

until after the second year, but certain returns have been omitted, such

as the sale of shoots, etc. From this source, according to the books of a

cultivator and exporter, a profit of 920 pesos Tp^r caballeria (13.41 hectares)

or 344 fr. at par per hectare is realised from the first year.

II. — Expenses and Profits of an Exporter.

(per hectare of pine-apples producing 13 5000 fruits).

Expenses.

,Cost of 1125 dozen pine-apples at 1.50 fr per doz i 687.50

Cutting the pine-apples 60.00

Three men with baskets 162.00

Motor transport of 1125 doz. pine-apples 3 3 7- 50

Making and nailing down 490 cases 171.50

Packing (4 men) 60.00

Transport to steamer, at 0.50 fr. per case 245.00

Supervision expenses 50 00

Total expenses . 'i T73.50

Receipts

490 cases at 7.50 Ir. 3 675.00 fr

Profits . . 901.50 fr

In the region of Artemisia, the sale price of a case of pine-apples \\as :

7.50 fr. in 1917, 12.50 fr. -n igi8 and 17.50 fr. in 1919.
Disease and pests. — The pine-apph is subject to few diseases or

pests, amongst which the following may be mentioned: —
(i)

"
Espiga larg ;

"
(lit. wide head) :

— The plant produces no cen-

tral leaves and generaTy no fruit, or else produces a fruit of inferior qi a-

lity. This disease is attributed to an insufficient amount of fertiliser,

especially phosphatic. As a remedy-, it i - advised to use organic fertilisers

with a nitrogen and phosphorus basis, such as dried blood, tankage, and

bone-powder. The plants should also be carefully cultivated.
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(2)
"

IMarchitez' or wilting :
^ The roots assume an abnormal

shape, the leaves change in colour from green to red then to 3'ellow and
afterwards become dark and wilt. As 3^et, little is known as to the cause

of this disease, but it seems to be due to the bad condition of the soil, and
want of proper rotation of crop. If the disease appears, the only course

is to root up and burn all infected plants, to spread lime over the land, to

leave the soil exposed to the sun for some weeks, and to aerate the soil

again. When this has been done, new shoots may be planted to replace
those that have been removed.

(3)
"
Hormiga brava

"
{Solenopsis geminata Fabr.) and its associate

"
queresa

"
{Pseudococcus atri Risso) make their nest in all parts of the pine-

apple field and when they happen to place them under the roots of the plant

they cause a great deal of injury The best means of controlling these

pests is to water the nests with the following mixture :
—

Kerosene or refined paraffin 7.6 litres

Crude carbolic acid 0.5 »

Caustic potash soap 225. grammes
Water 3.8 litres

The soap is dissolved in hot water and the carbolic acid added
; the

mixture is then poured (stirring all the time), into the vessel containing the

paraffin ; this concentrated solution must be diluted with 18 volumes of

water just before use.

Industrial proditcts obtained from the pine-appi.e pl.ant. —
The sap of the pine-apple contains 12.43 % of crj^stallising sugar and 3.21 %
of glucose. The peel of the fruit, when macerated in water, yields an

astringent juice which fermented with sugar, ftimishes
"
garapigna" or

"
chicha,

"
a diuretic beverage that is also said to be a vermifuge. The

crushed leaves yield a sap that can be used for bleaching plant fibres

(flax, hemp, etc.), and when diluted, forms a lye.

Amongst the products of the pine-apple he mentions:— Preserv-

ed pine-apples (plain ; in brandy ;
in pine-apple syrup ; jam) ; beverages

(pine-apple wine and cider
; cream) ;

textile fibres (fibres obtained from
the leaves).

1 120 - Commercial Dutch Bulb Culture in the United States. — Griffiths, d. and

JUNEMANN, H. E., in the Untied Stales Department of Aoriculture, Bulletin, Xo. 797

pp. 1-50, Washington, Nov. 22. 1910.

It has been found that stocks succeed under a e;reat diversitv of

conditions. Thus far, commercial production of Dutch bulbs has been
confined mainly to the Atlantic and Pacific Coasts, but recent successes

'

in interior Eastern United States, and Illinois and Michigan seem to prove .

sufficiently that there is abundant territory adapted to increased production.
Bulb cultivation is associated with sand}^ soils, but in Washington, better

,j

tulips and narcissi were produced on silty rather than lighter sandy soils,

and they flower weU on almost any soil.
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Dutch methods have been employed in the greater part of the work,
but it is hinted that variations in practice will be inevitable as an industry
in bulb production is developed in this country. All details of methods
now employed are given, and list of the varieties suitable for cultivation.

1121 - The Effect of the Position of the Graft in Trees.— flores, g. n., in // Coltivatore,
fruit

Year 66, pp. 403-465. Casale -Vionferrato, June, iojio.
*^^

A wild plant, or one growing on its own roots, differs from a grafted

plant in having more compact tissues with less water, less sugar and more
acid. It is to these differences, as is well known, that the tissues owe their

longer life and their vigour and resistance to adverse conditions. Ac-

cording as the graft is made at a greater or lesser height (on the branches,

trunk, or root-stock, the amount of sap elaborated and therefore put at the

disposal of the scion is greater or less, so that the influence of the stock

upon the scion is stronger, or weaker.

When grafting is done on the branches, the abundant supply of ma-
terials produced by the stock gives to the scion (on account of their

greater acidity) superior resistance to parasites, and further, produce in

the most easily-affected parts, such as the stems, variations which may
take the form of a larger yield of fruit than that of the plant from which
the scion was taken. The fruit is, however, often smaller and less sweet

when completeh' niature, and frequently ripen later.

On the other hand, if the scion is grafted on the trunk the wild stock

has less effect upon it. The scion will bear fruit similar to that of the pa-
rent tree, or even of better quality, but it will be much less vigorous and

resistant, and not so long-lived as in the preceding case.

The biological explanation of these differences has been confirmed,
in certain districts, b}^ agricultural practice. In this connection, it will

suffice to describe the m.easures adopted in Sicily for the control of gummosis
of citrus trees, a disease that first appeared there about 1865 (

the attack

being very severe for several 3^ears), and also those advocated by M. In-

ZENGA, which were carried out in that island for the control of
"
male della

cagna,
"
or root rot, of citrus trees. The latter were no longer propagated

by cuttings and layering as before, but recourse was had to grafting upon
a bitter orange tree growing on its own roots, or even to grafting on the

shaddock. Shield or crown grafting was adopted, but the grafts were
made as high up the trunk as possible, and the effects were immediate and

lasting. In the Province of Messina, especially, another method is usually

adopted in order to render the stock stronger and the foliage of the sweet-

orange graft more luxuriant :
— A shoot is allowed to grow on the stock,

which is a bitter-orange ; this shoot like the stock, elaborates a sap with
the qualities mentioned above, some of which passes into the trunk sup-

porting it. This sap rises from the branches into the leaves, is distributed

among them, carr\dng with it a large quantity of acids which give vigour to

the tree, and also protect it from plant parasites, for the latter grow best

in an alkaline sap, or one poor in plant acids.
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1 122 - Pollination Experiments with Plums in California.— hendrickson, a. H.in

Agricultural Experiment Station, Berkeley, California Bulletin, No. 310, Berkelej'-,

July 1919.

Pollination experiments were started in 1914 with several varietes of

plums under the auspices of the Division of Pomology of the University

of California, in order to ascertain :

i) Varieties that are self-sterile
;

2) Varieties that are self-fertile ;

3) Varieties that although not self-sterile, may benefit by cross-

pollinaton ;

4) Varieties which furnish the best pollen for the various self-sterile

varieties
;

5) The relation of weather conditions to the set of fruit.

The most important conclusions may be summarised as follows :

i) The following varieties of Japanese plums were found to be self-

sterile : Combination, Kelsey, Satsuma, Burbank, Wickson, Sultan, and

Abundance.

2) Climax, another Japanese variety • is apparently self-fertile.

3) In general the early blooming Japanese varieties, such as Com-

bination, Kelsey, and Satsuma are scanty pollen producers and not effective

pollenisers, while the later blossoming varieties such as Burbank, Wick-

son, Climax, Sultan and Abundance produce pollen in abundance.

4) Clyman, Tragedy and probably also Grand Duke, are self-sterile,

while Yellow Egg, and Pond according to one year's data, appear self-

fertile.

5) All of the 5 European varieties tested seem to be abundant pol-

len producers and to cross-pollinate effectively.

6) The French and Sugar prunes are self-fertile and therefore need

not be interplanted wih other varieties, although, however, their yield

may probably be increased, especially' in certain years, if interplanting

is practised.

7) Imperial and Robe de Sergeant must be considered self-sterile

for practical purposes.

8) Sugar, Imperial and French prunes cross-pollinate effectively.

Robe de Sergeant was found to cross-pollinate readily with Sugar and

French, but no trial was made with Imperial.

9) The presence of bees in the orchard is always an advantage.

Even self-fertile varieties are benefited thereby.

10) Climatic factors are probabh^ important in the setting of

plums, but investigations are not suffciently advanced as yet to throw

any light upon this phase of the problem.
The following is a list of self-fertile and self-sterile plums :

a) Self-sterile : Combination, Kelsey, Satsuma, Burbank, Wickson,

Sultan, Abundance, Clyman, Tragedy, Yellow Egg, Grand Duke, Imperial,

Robe de Sergeant.

b) Self-fertile : Climax, French, Sugar.

c) Doubtful : Pond.
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1123
- The Pruning of Winter Injured Peach Trees. — Gu^toerson, a. j., in University

of Illinois A'^ricultural Experiment Station, Bulletin No. 818, pp. 388-394, Urbana, Il-

linois, May, 1 01 'I.

Unusually low temperatures of the winter 1917-18 caused serious in-

jury to peach trees in southern Illinois. This included the killing of fruit

buds and damage to trunks and branches. Discoloration of the inner

wood, varying from light to dark brown was the principal internal symp-
tom, but in most cases new sap wood was observed the following November,
and this is therefore not. an absolute indication of the inability of trees

to recover from winter injury.

Trees planted only one year, and also those in high situations showed

less signs of damage than older trees and those in lower localities, or

those previously harmed by borers, gummosis or starv^ation.

Experimental work on the Elberta variety gave evidence that mode-
rate pruning produced the best results from the standpoint of size, shape
and openness of the trees, and in the number of vigorous fruit buds formed

on strong wood, especially with the older tres. Nitrate of soda applied at

the rate of i lb., per tree increased the amount and colour of the foliage

only on the moderately pruned trees, and not on those pruned severely.

In the case of June-budded or small yearling trees planted recently,

the usual cutting back to whips is recommended.

1 124
- The Orange ;

A Trial of Stocks at Peshawar. — Robertson brown, w. (Agricul-

tural Oificer, North Frontier Province), in the Agricultural Research Institute, Pusa,

Bulletin No. 03. pp. 1-7, PI. XII. Calcutta, 1920.

Investigations carried out in many gardens and nurseries throughout
India, in the years 1905-11, led the writer to believe that failure has

been caused by mistakes in the preparation of plants in the nurseries

and unsuitability of stocks used.

Accordingly, when orchards at the Peshawar Agricultural Station

were being laid out in igii, the opportunity was taken to include a test of

the orange stocks commonly used for the Malta and the Sangtara, in North-

West India. Fifty plants were grafted on each of the following: Citrus

Limonum, Osbeck var. (" rough lemon",
"
khatti

"
or

"
kharna ") ;

Auran-

tiiim, I^inn. {" sour
"

orange,
"
khatta ",

"
narang ",

"
Seville orange") ;

C. Limomtm, var. (" sweet like",
"
sharbete

"
or

"
mitha ") ;

C. Medica,
Linn. (" galgal "). An analysis of two samples of soils from the Malta

(C. chinensis) grove, and two samples from the Sangtara (C. nobilis Lour.)

grove, were made by the Imperial Agricultural Chemi,st at Pusa, and
show a notable deficiency in available phosphoric acid.

Summary of Conclusions. I. The Malta. — Of all the stocks used,

C. Limonum Osbeck var. is the one which gives greatest vigour and
fruitfulness.

The C. Limonum var.
" sweet lime

"
is suitable in a small private gard-

en only where a dwarf tree with a few oranges of high quality are desired.

The stock is unsuitable for commercial groves. The other stocks are not

recommended.
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II. The Sangtara.
— In almost all respects, the sweet lime, C. Li-

monum var. is the best stock. The rest are not suitable.

The stock and scion influence each other profoundly in producing
vigour and fruitfulness in the orange tree, and in fruit development gener-

ally.

The writer states that tests of stocks should be made wherever
the orange is grown in India.

VINE GROWING 1125 - A Tcst of Commeicial Fertilisers lor Grapes. — gl.'udwin, f.e., in the New
York Agricultural Experiment Station, Bulletinl:so. 458, pp. 27-43, tables 6. Geneva, N.Y.

Jan. 1 91 9.

Grape fertiliser experiments were carried out at the above Station

from 1919-1918, the commercial fertilisers in use being :— nitrate of

soda — dried blood — cottonseed meal — acid phosphate —
sulphate

of potash, and lime. These were applied annually in varying proportions
to different plants.

The tests show that nitrogen, phosphorus and potassium had a marked
beneficial eft'ect upon wood growth, yield and quality of fruit.

The first of these three elements was the most helpful both in wood

growth and in the increase of fruit with larger berries and clusters. The

foliage also after the first few ^-ears showed a better colour and size.

Phosphorus and potassium ranked second and the check plat a poor
third in this last respect. The two former increased the production of

wood and fruit but did not influence the quality of fruit to the same ex-

tent as nitrogen. Potassium caused earlier ripening of the foliage than
the other elements and gave more pronounced results than phosphorus,
but the latter had a more beneficial effect on green manure crops in the

vineyard. It affc^ed distinctly as compared with other materials, the

growth of r3^e, barley, wheat and cow-horn turnips, and it is believed

that through the promotion of better growth of green manures, it will

contribute in a measurable degree to the production of fruit and wood.

Even though the same number of vine canes were tied up for fruiting

purposes, the data show that the fertiliser plats produced a decided gain
over the unfertilised.

1 126 - Summer Cutting of Hail-stricken Vines. — SAiccmo, f. a., in the Rivista di-

Ampelografia Year I, No. 12, pp. 182. Alba-I,ivonio, July 15, 1920.

The author has been induced to write this brief article on account of
j

the heavy hailstorms which swept the departments of Alba and Mondovi
'

during the last days of May 1920.
The hail destroyed the leaves and dam.aged the shoots of the vine, butj

after 10-20 days, the remaining buds began to show new life and in a short
^

time the vine was covered with many thin shoots which kept it alive]

but bore no fruit and were of little use for the next dry pruning so that
j

no fruit was produced in the next year.
The loss of fruit over two years can be brought down to one year|

by suppressing the fructifying shoots and pruning to 2 buds the greenj
spurs, or better still by cutting at the main junction where the fruit shoots]
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grow out, leaving 2 to 4. As the end of the season there will be a few long

thick shoots that can be pruned as usual and next year will produce a nor-

mal 3'ield.

The pruning of the shoots of hail-stricken vines is best done in

May and June, with slender vines but it can be left to July. If, however,

it is done later, at the end of July or in August, the results will not be

as good since the new shoots have not had time to develop wood.

1127
- Direct Bearers Recommended for Venetia. — Marconi, p., in UAgncoUura

viccntina, Year LII, No. 7 pp. 97-ioi. Vicenza, June 15, 1920.

The author calculates that 18 000 to 20 000 quintals of copper sulphate

and 20 000 to 22 000 quintals of sulphur, costing about 8 300 000 lire are

used annually in Vicenza to combat mildew and oidium on vines.

Phylloxera spreads in this province with great rapidity and it is

necessar}' to replace the present varieties by those able to withstand the

attacks of the phjdloxera and fungus diseases. After 10 years experience

the author recommends direct-bearing hybrids such as Seibel No I, vSei-

bel No. 2044, Seibel No. 1000, Seibel No. 2000, Seibel No. 60, Couderc

No. 7110, Couderc No. 4401. These have proved resistant to fungoid

disease, give good yields and are well adapted to the conditions prevailing

in this province. All these h3^brids are better than Clinton, which formerly

was extensively grown in the province of Vicenza and did great senace

there, but they should now be replaced by the afore-mentioned hybrids,

which are more resistant and whose grapes are free from the
"
foxy.

"

The author also advises that a certain amount of the local
"
Durella

variety should be grown, as its wine, rich in acid mixes well with that of

direct hybrids which have plenty colour and alcohol, but lack acidity.

It is best to cultivate the ungrafted hybrids or to graft them on un-

harmed vines v^^hich have a certain amount of resistance, such as Riparia

Gloire de Montpellier, Rupestris du Lot, Berlandieri, Riparia X Rupe-
stris 3309 or Riparia X Berlandieri 420A.

The author concludes by citing the case of an ungrafted hybrid vine

which has lived for 6 years in good condition in an area infested with

Phylloxera, and of a good direct-bearing vine which has been growing
for 10 3'ears at Montorso.

1128 - World Rationing of Timber. Need for International Cooperation.
— Unwin, forestry

A. H. (late Senior Conservator of Forests, Nigeria), in The Times Trade Supplement , vol.

VI, No. 92, p. 93. lyondon, 1920.

In 1900 a warning note was struck at the first World's Foresters'

Congress in Paris with regard to an impeding famine of timber throughout
the world. All timber comes from two sources: (a) Forests or trees

which have grown up untended or unplanted by man
; [b) Trees or forests

which have been planted, sown, or tended by the present or previous two

generations of man. Up to the present time most timber has been obtain-

ed from the former type of forest, and only the smallest quantities from

the latter.
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In the original or virgin forests, timber is cut from trees which have
been growing at least 500 3'ears. In so far as such forests are not replant-
ed or trees do not grow again in that locality, man has used the

"
capital

growing stand
"
of the forests, which cannot be replaced under a minimum

period of 40 or 100 years. In so far as the land on which the virgin forest

stood is utilized for agriculture, it is lost for the production of timber.

Thus, all through the world each year there has been an increasing dimi-

nution of the world's potential forests areas. In so far as land is reclaimed

and replanted (a little annually in France, Belgium, Gerraanj^ in prewar

days), there is an increase in the world's timber areas. However, it was a

ver\^ small amount compared with that taken for agricultural use. Generally

speaking, we are gradually using up the world's accumulated growth of

trees and forests of many years ;
in other words, we are not planting, nor is

enough forest growing again to replace that which is annualh^ cut down
;

we are thus living on the world's
" wood capital.

"

Europe's Position. — In Europe, Great Britain, France including

Corsica, Portugal, Spain, Belgium, Holland, Denmark including Iceland,

Spitsbergen, Germany, Switzerland, Italy including Sardinia, Greece,

and Turke}', are large and increasingly timber-importing countries. The
chief timber exporting countries are Norway, Sweden, Serbia including

Montenegro, Dalmatia, Croatia and Slavonia, Austria, Hungary, P'inland,

Poland and Russia. Of these it is doubtful how long Austria and Hungary
will be able to export timber. Serbia will largely require her own timber

resources for her internal development. Poland, once she is organized

again, will scarcely have much for export. Thus Russia, Finland, and

Sweden are the countries from which greater exports of chiefly softwood

timber may be expected. As the most accessible forests have been

utilized alread}-, any fresh supplies of timber will be obtained at greater

cost than heretofore.

Even including Russian supplies, Europe was not self-supporting

before the war, and obtained a large quantit}^ of timber from Canada and

the United States. In several countries, such as Great Britain, France,;
and Belgium, preparations are being made to replant devastated areas'

and reclaim fresh land by planting trees. However, the produce of these

plantations will not be ready for the market for at least lift}" years.

The areas involved too are comparatively small, a few millions of acres

compared with the hundreds of millions of acres from which supplies have
,

thus far been drawn. Summarizing the European position, even with

great econ-imy (as enforced by the war) the Continent is not self-supporting,

and even with the most complete development of the Russian and Swedish

resources, it is doubtful whether it would have sufficient for aU its require-

ments.

The Asiatic Countries. — In Asia we have : [a) Timber importing

countries, Asia Minor, Arabia, Palestine, Mesopotamia, and China ;

and {b) Self-supporting countries, Afghanistan, Persia, and Java. Of these,

Persia will soon be an importing country, once the trade of the country

develops. The remaining forests have yet to be properly conserved
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and utilised to their fullest extent. With a further increase of the

population of Java, the demands for timber will increase, so that even-

tually she will become a timber importing country. Any industrial develop-
ments in any of these countries will cause further demands for timber.

Against this contingency we can place (c)
Timber exporting countries,

India including Burma, Ceylon, Siam, Indo-China, the Malay Peninsula,

I
Sumatra, the Celebes, Borneo, the Philippine Islands, Formosa, Japan, and

Siberia. India and Ceylon export chiefly furniture woods and teak. It

is doubtful whether inthe future, with the development of internal trade,

I

there will be any exportable surplus of softwood timber. Borneo, the

I

Celebes, and Philippine Islands export timber chiefly to China. In the

j Philippine Islands there are 38 000 000 acres of virgin a? d secondary forests

capable of being used. This is one of the few of the remaining forest

resources of the Far Eastern world. Japan, with further industrial develop-
ment will probably cease to be a timber exporting country.

Australia. — Turning to the Continent of Australia, it is doubtful

if Australia can become self-supporting for many years. Probably if the

forest of the Northern Territory were exploited, that province would be-

come an exporting country. Papua is a potential source of a great deal

of forest wealth, at present largely untouched. It is estimated that there

are 90 000 000 acres of forest.

Africa.
~ On the Continent of Africa there are as timber exporting

countries at present, Madagascar, the Ivory Coast, the Gold Coast, Nigeria,

I

the Cameroons, Spanish Guinea, French Congo, Belgian Congo In the

I

last five named countries is the greater part of that vast forest belt which

I

stretches nearly across Central Africa. This will provide one of the few

I

world's reserves of timber in the future. In the Congo alone out of an
area of nearly 900 000 square miles, one-half is covered with a heavy

! tropical forest full of most valuable trees. Cheap form of transport and

I
labour on the River Congo are necessary to make this available for export
to other parts of Africa and Europe. Estimating a yield of onl}^ 500 cubic

feet per acre, and taking the area at 400 000 square miles, or 256 000 000

acres, a total stock is reached of 128 000 000 000 cubic feet of timber. Much
of this amount is, at present, quite inaccessible as far as the world's chief

markets are concerned. Smaller quantities are available in the British

West African Colonies, as well as in the French Congo.
North and South America. — Turning to North America, there are

as self-supporting countries, Mexico, Alaska, some of the West Indian

I

Islands. Sooner or later most of these countries will become timber import-
! ing countries with the further development of mining and other subsi-

! diary industries. The United States can be considered as only a self-sup-

porting country. At the present time, although a great deal of timber

is exported from the southern States and those of the north-east, the country
! imports ever increasing amounts of timber, and especially pulpwood from

I

Canada. Forest conservation is being rapidly carried out so that from the

1

200 000 000 acres of forest reserved up to now only the annual increment

I

will be cut. Even allowing for far more forest reserves and plantations,
I

li
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the amounts of timber to be obtained from all these sources will be insuf-

ficient to supply the present requirements of the export trade, as well as

the increasing demands of a growing population.
Timber exporting countries are Canada, Newfoundland, Guatemala,

British Honduras, the Republic of Honduras, Nicaragua, Costa Rica,

Salvador, Panama, Cuba and San Domingo. The Central American States

export chiefly mahogany, cedar, and hardwoods, so that they are not so

important in the world's economy of timber as the softwo'd bearing areas

of the temperate zones. It should be noted that 85 per cent of all timber

at present used is obtained from coniferous forests of these zones. Ca-

nada, and especially the province of British Columbia, is America's

largest forest reserve of timber. It is estimated that there are 160 000 000

acres of merchantable timber lands in British Columbia : these would yield

permanently 6 400 000 000 cubic feet of timber. Already supplying,
to some extent, the markets of Australia, China and J apan, British Columbia
will soon be called upon to export increasing amounts to the United States

of America.

In South America timber importing countries are Peru, Uruguay
Argentine, and the F. Ikland Islands. If all the forests of Argentine were

exploited she might become an exporting country. At the present time,

although she exports large quantities of quebracho wood and extract,

she needs large quantities of softwoods. Peru might also become an expo:t-

ing country if her more distant forests of the Amazon region were exploited.

Self-supporting countries are Chile, Paraguay, and Bolivia. Chile

exports a certain amount of timber, but also imports a good deal. Pro-

bably, if all her forests were exploited she would become an exporting

coountry. Owing to Bolivia's unfavourable geographical position she

cannot at present export timber, the distance to the seaboard being too

great.
As timber exporting countries there are Colombia, Kcuador, Vene-

zuela, British, Dutch and French Guianas, and Brazil. Up to the present,

it has been mainly mahogany, cedar rosewood, and other hardwoods which

have been exported.
Brazil's Untouched Forests. — However, there are many hundred ;

of species of soft-wooded trees in these tropical forests which are, at pre-

sent, scarcely known or used. With the increasing world's denunds
for timber these will have to be utilized

;
in fact, in Brazil the wo Id pos-

sesses one of the largest remaining timber reserves ; there is probably at

least an area of 640000000 acres of untouched forests, which contain at'

least 320 000 000 000 cubic feet of timber of various kinds. Many of these

forests are, however, situated, on the banks of rivers 3 000 miles away
from the ocean (i).

The World's Timber Position. — Summarizing the world's timber

position, there are two big reserves, in Central Africa and South America,

a smaller reserve in Canada, and still smaller reserves in the Asiatic island^

(i) See R., July-Aug. 1920, No. 773- {Ed.)
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of the Philippines, Borneo, and Papua. During the war the Allies all co-

operated in their timber supplies, giving to each other what each required.

The previous survey has shown that the world's requirements of timber

can only adequately and economically be met by world rationing, and it

is to the renewal of this co-operation that must be looked in order to find

a starting point for the trading arrangements of peace.

1 1 29 - The Influence of Suckers on the Production and Form of Oaks in the Pre-

serves. — Mer, E., in the Comptes rendus des Seances de VAcademic d'Agricullure dg^

France, Vol. Vl, No. 24,pp.595-596. Paris, June 23 and 30, 1920.

The presence of suckers is harmful not only because it results in a feeble

and perhaps withered crown but also because they decrease production arid

change the form of the tree to the great depreciation of its value. The
conical form tends to increase and so shorten the rotation period. The

quality of the wood is affected by the disappearance of th'^ suckers as

the presence of numerous dead knots cannot but depreciate the value of

the wood.
It is therefore desirable to prune the saplings as soon and as often

as possible after clearing. lyong rotation periods help the suckers to

persist because of the growth of shoots, and more time being giv. n for them
to disappear. lyong rotations, however, increase the production and value
of the coppices, besides favouring growth in length. On the other hand,
the saphngs disappear, as they cannot support a long covering, so that in

any forest, selecting and marking becomes more and more difficult when
the rotation period is 30 years or more.

This can be remeded, still keeping to fairly long rotations by .freeing
the saplings, sooner, more frequently and more drastically. . In order to

succeed in this the saplings must be completely isolated so that there is no
chance of their being overcome by adjacent shoots. Done in this way
the isolation also has the advantage of notably increasing their growth.

If annular decortication (taking care to preserve the sap wood) be also

practised, the production of useful wood will be greatly increased and this

aim should be sought after more than ever and by every available mean§.

LIVE STOCK AND BREEDING

1 130 - Baccharis pieronioides as a Poisonous Plant of the Southwest, United
States.— DwiGHT Marsh, C, Clawson, A. B. and Eggleston. W. W. in the Journal of the

American Veterinary Medical Association, Vol. EVII, N. >S., Vol. 10, No. 4, pp. 430-434,

figs. 2. Washington, D. C, July, 1920.

Various reports have been sent to the Bureau of Animal Industry of

losses of livestock apparently due to a poisonous plant in the forage. In

1918, B. iJteronioides D. C. {B. ranmlosa [D. C] Gray), was found abund-
ant in the I^incoln National Forest, New Mexico by Eggleston and
where also, autumn and winter losses had occurred. This evidence led

to some experimental feedings at the Salina Experiment Station to deter-

mine definitely whether or not the plant was poisonous. Consideration
was taken into account of the fact that several members of the genus grow-
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ing in Mexico and S. America have been used in medecine, and that,

B. coridifolia is a well know cattle poisoning plant in Argentina, and also

infects horses and sheep.
It was definitely demonstrated that the lethal dose for sheep is nearly ]

I lb., and although not an actually toxic plant, it is of a decidedly danger-
ous character. The symptoms exhibited in this case were not distinctly,

characteristic.

The death of cattle in Southern Arizona and New Mexico can very;

probably be also attributed to this same trouble. A report received in^

1915 describes the following indicative symptoms in cattle: — stiff andj

jerky action generally, and liability to fits When opened, the intestines]
were as if they had been burned with potash. In this particular case,'

the sample of weed which was considered undoubtedly the cause of this'

effect was identified as the plant under discussion.

The known range of altitude is from 4 000 to 7 600 feet, but is more

commonly found between 5 000 and 6000 feet, and occurs from Central

Mexico, through the Rocky Mountains of Western Texas, North to Central

New Mexico and Eastern Central Arizona.

1 13 1 - Trig-lochin maritima. A New Stock-Poisoning Plant. — Fleming, C. E.,§
Peterson, N. F., Miller N. R., Wright, I^. H., and I^ouck, R. C, in AiiriciUtural Experi-

ment Station, University of Nevada, BtiUetinNo. 98, pp. 6-22. Carson City, Nevada, 1920.

In the autumn of 1918 the authors were informed that cattle had
died in Southern Utah from eating a plant known in that region as
"
goose-grass ". This plant was identified as Trighchin mariiima, generally

recognised as poisonous. It does not seem to be distasteful to animals,
which instead sometimes eat it greedily. This fact led the authors to study
the toxic capacity of the plant.

An analysis was made of an air-dried sample of the plant, and there

was found 0.264 % hydrocyanic acid. Calculated to the original green

weight of the plant, this is equivalent to 0.054 %• Poisonous plants of

this type appear to have an erratic action both in feeding experiments
and also when animals are grazing at wiU. Apparently the grazing of sheep
and cattle upon such plants has not been accompanied with fatal results

in every case. Amongst the possible factors which contribute to the action

of these compounds should be noted the physical condition of the animal

when fed, the state of its health, and whether the food in question is taken

upon a partially filled or empty stomach.

Feedings made with T. maritima cut at different seasons indicated that

the plant is toxic during the entire period of its growth. As regards the

affected parts, the leaves have conclusively proved to be poisonous, but
it|

has not yet been found whether the flowers are poisonous which, however,;

only make up a minor part of the total weight of the plant. The roots!

are so firmly held down by their fibrous growth that there is little or no

chance of their being eaten.

In the autumn of 1918 and in the spring and summer of 1919, 20 ani-

mals were fed with fresh green leaves of T. maritima
; 7 sheep were poisoned,^
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5 of which died. The weight of green material required to provoke sick-

ness varied from i ^4 lb., to 4 i/^ lb., the average fatal dose being ap-

proximately 2.4 lb. The irregular and apparently inconsistent action

of plants containing hydrocyanic acid would render it difficult to state

accurately just how much of the plant is required to encourage

sickness.

A further series of feeding tests with cattle were made in spring, sum-

mer and autumn with varying quantities of green goose grass. The

results were negative. One of the animals ate an average of 15 Y^ lb.

daily for 7 days with no bad effects. These results, however; -should not be

taken to infer that the plant is not poisonous to cattle.

Further feeding tests were made with sheep and cattle to determine

the toxic effect of various proportions of dry goose grass when put up in

in hay and fed. Out of 13 sheep fed, 6 were fatal cases. The smallest

amount which proved fatal to sheep was 2 ^4 oz., the average fatal dose

being approximately 4.64 oz. These tests prove conclusively that small

amounts of the dried plant are extremely poisonous. As regards cattle,

one feeding test was made with a yearhng calf ; the result was fatal,

in spite of the fact that only 7 oz., of T. maritima hay was fed

Another series of feedings was practised in order to determine whe-

ther small amounts of air-dried Triglochin, would be harmful when fed

in smah quantities and at varying intervals. One only of the animals

was affected, which showed symptoms of poisoning after the fourth i oz.,

dose. Results indicated that there is little or no cumulative effect of

small doses fed at short intervals.

The authors have also made a study of typical cases of animal poi-

soning and have made anatomical and pathological observations. The
first symptom of sheep poisoning was abnormal breathing, usually very

rapid, often as quickly as 150 per minute. In other cases it was, however,

slow and deep. Abnormal breathing was often accompanied bytrembHng
or jerking movements of the muscles which in severe cases would develop
into spasms or convulsions. Fifty per cent, of the autopsy cases showed
endocardial or epicardial hemorrhages, and 40 % a spleen that was dark

and mushy. In general, the blood was darker than normal and formed

a clot that was somewhat soft.

No experiments were carried out to determine whether it would

be possible to cure the animals, but t^iere is little hope in this respect,

because, amongst other reasons the interval between the time when
the first symptoms appear and the fatal results is too short to permit
treatment.

On the contrary, a great deal can be done to prevent poisoning :
—

wet meadows where the goose grass is common should not be cut for hay ;

the largest clumps should not be cut, or if cut, should be burnt when dry ;

animals should not be put on pastures containing much goose grass
when they are very hungry.
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1 132
- The Chemical Examination of Three Species of Larkspurs.

— Beath o. a.,

in University of Wyoming A'^ricultural Experiment Station, Bulletin No. 120, pp. 55-88

PI. XI. I^araniie, Wyoming, June, 191 9. ,

The subject matter is confined to general methods employed in lark-

spur investigation supplemented by such data as seemed advisable to give
an intelligent understanding of the facts.

The three species under consideration were Delphinium glaucescens

Rybd, D. Barbeyi Huth., and D. Geyeri Greene which clearly represent
distinctive altitudes and habitats. The distribution and poisonous effects

combined with characteristic symptoms with cattle affected (i) are indi-

cated. This is followed by preliminary tests for the determination of crude

alkaloids by the volumetric method. Reference is made to the compar-
ative toxicity of each poison, and in the case of D. Geyeri and D. Barbeyi.
the amorphous product was in each case far the most poisonots,

Chemically, the amorphous compounds were found to be quite stable

substances. Oxidising reagents such as h^'drogen peroxide, nitric acid and

potassium permanganate had more destructive effect than the chemicals

usually employed in plant analysis.

Remedial measures. — The most advisable recourse according to

the Bureau of Animal Industry U. S. A. is the injection directly into

the blood hj means of an all-metal hypodermic syringe of the following

remedy :
'—

physostigmin saHcylate i grain
—

pilocarpin hydrochlorid
2 grs.

— strychnin sulphate 34 S^- 'l^^is formula would apply to an ani-

mal weighing 500 to 600 lb. The "
Quitman » syringe has so far been

found the most useful. The needle is most conveniently inserted in the

shoulder.

There seems little doubt that prompt treatment of animals poisoned

by larkspur would result in the saving of most of the cases.

1133 - The Weir Vine {Ipomaea calabra) and Reputed Poisonous Properties.—

White, C. T. (Government Botanist), in the Queensland Agricultural Journal, Vol. XIII,

Pt. 6, pp. 269-272, pi. 2. Brisbane, June, 1920.

This plant is fairly common on the hard red soil of the Maronoa

District, and reports indicate that the tubers were used as food by the

aborigines. According however to the information suppled by Gunn,
the author states that when sheep ate th^^ vine they developed symptoms
of indigo affected animals. This account was corroborated by other

practical stockmen. When the plant first comes up the stock can eat and

fatten on it, but it is apparently the pod which does the harm. Horses

and cattle were also attacked and the eyes dimmed. When the loins were

affected, the results were disastrous.

The yam can be used as a potato and is quite a harmless substitute

in this respect.
The leaves of some examples of Ipomaea batatas have been found to

develop at times hydrocyanic acid yielding glucosides, but the symptoms
of this form of poisoning are not identical to those ascribed to /. calabra.

(1) See R., Jan. 1917, No. 54. [Ed.)
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I

The latter are similar to those generally associated with species of Swainsona

in Australia and Astragahts in the United States, and other leguminous

genera, but has not, according to the author, been recorded for any spe- .

cies of Iponiaea or other genus of the family Convolvulaceae.

1 134
- Poisoning of Cattle by Feeding on Ergotised Paspalum. — Mitchell, d. t. (Ve-

terinarj' Research Laboratory. Onderstepoort), in the journal of the Department of Agri-

culture South Africa, Vol. I, No. 5, PP- A^--\^(>- Pretoria, Aug. 1920.

Serious outbreaks were reported from various parts of the Province

of Natal In the cases investigated, symptoms had appeared amongst
the cattle grazing on paspalum pastures in the seeding stage, and a very

large percentage of the heads of the grasses were infected with a fungus

of the Ergot type This was identified by Dr Pole Evans as Claviceps

Paspali which has been noted in other parts of the world to have similar

effects (i).

A series of feeding experiments were arranged, and the ergot-infected

paspalum was collected from old paspalum lands at the Government Ex-

perimental Station at Cedara. The feed consisted of a mixture of seed

heads and ripe scleroHa , supplemented by bran and chopped lucerne. With

9 to 12 lb., of infected heads, a definite and diagnostic train of symptoms
was produced, starting on the second day. This varied in intensity

from a slight inco-ordination of movements to complete paralysis and al-

though in the majority of instances the natural cases were comparatively

mild, the results produced experimentally were more marked. Recovery
was noted to commence about the fifth or sixth day but was not complet-
ed until 2 months after the feed was given.

The condition was only observed to occur in cattle, and young stock

of from 14 months to 2 years old appeared to be more susceptible than adult

cattle. Horses, donkeys, sheep and goats grazed on the infected grass

without developing any clinical symptoms.
The treatment found to give most rapid results after the necessary re-

moval from the paspalum lands consisted of a saline purge followed by
a few days rationing on green lucerne or barley, the idea being to pre-

vent further ingestion and to assist in ehmination of the unabsorbed toxic

elements in the digestive tract. Prophylactic measures consisted in reap-

ing and collection of the grass during the flowering season, at which time

the material collected from the lands may be fed to cattle with perfect

safety. Heavy stocking at the commencement of the summer before the

flowering season is therefore advised.

Lowered vitality due to ergot intoxication was considered to be the cause

of a number of deaths from
"
redwater

"
which occurred amongst a herd

of young oxen grazing on the paspalum area previous to their removal

to the
"

red-water veld.
"

The toxic symptoms mentioned are exactly similar to those observed

by the American investigators. Brown and Rancid with guinea pigs but

(i) See R. 1917, No. 829, 924, 1035 and 1179 ; R. February 1918, No. i79- (Ed.)
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the commercial ergot extract C. purpurea was found to produce no distinct

ill effects.

1 135
- The Therapeutic Treatment of Sarcoptic Mange in Horses. — Crimi, p. in the

Annali della R. Slazione spenmenlalc per le malattie infdtive del Bestiame, Portici,

Vol. V. No. I, pp. 19-71. Portici, 191 9.

The author recommends the following method for treating sarcoptic

mange in horses as being efficacious, rapid, and economical. The ani-

mal should be shaved and then washed with a soft soap containing 4 %
of creolin, and rubbed with an ointment composed of 25 parts (by weight)
of flowers of sulphur +• 5 parts of tobacco extract (State brand) + 100

parts of vaseline. The ointment should be applied to the animal's flanks,

one side being treated one day, and the other the next. Two days af-

ter the second application, the animal ought to be washed with ordinary

soap and warm water.

1 136 - Onchocercosis in IVIadagascar Cattle. — Chretien, a. in the JSw/fe^w econo-

miquc de Madagascar, Year XVII, Nos. i and 2 (First and Second Half-years, 1920),

pp. 47-50. Tananarive, 1920.

Among the rare internal parasites of cattle in Madagascar, there is,

in addition to the amphistomata of the rumen and the filaria of the peri-

toneum, a nematode, which the author, a veterinary surgeon, has found,
often in large numbers, in nearly all the adult animals he ha-> examined,

so common is this parasite that the author thinks he could almost say, that

careful direction and minute investigation would have revealed its pre-
sence in all the cattle submitted to him for inspection. He, however,
adds that his researches (made in 1917-1918-1919) were confined to adult

cattle from the north of the island which were slaughtered at the rate of

100 to 120 daily to supply the Montague d'Ambre canning-factory, near

Diego-Suarez.
The nematode in question is an Onchocerca that was recorded in 19 12

by M. PiETTRE, who thinks it is the same as the Onchocerca hovis which
he discovered, also in 1912, in cattle in France.

The nematodes are located in the conjunctive tissue in the neighbour-
hood of the ligaments and tendons, but not in them, for they seem unable

to penetrate into the tissue of these latter.

No symptoms of the disease are, however, noticeable in the living

animal. The author never observed any trace of stiffness of the neck and

shoulders, or any difficulty in walking, even when the cattle arrived at v,.,

the factory, though most of them had just been driven four successive daily \

stages of 36 to 40 km.

1 137
- Treatment of Retention of the Foetal Envelopes After Birth in Cows. —

PicciONE, G. in // Coltivatore, Year lyXVl, No. 22, pp. 528-552. Casale-Monferrato,

August, 10, 1920.

The retention of the foetal envelopes (placenta, membranes) is an
accident that frequently occurs after parturition in cows. It is often

observed after abortion, whether sporadic, or epizootic, and as a result of
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-long and difficult calving. The special arrangement of the placental

cotyledons in ruminants appears to retard the expulsion of the after-

birth.

The author mentions the symptoms of the retention of the after-

birth and states that the various drugs usually administered to treat re-

tention have but litte effect. He* suggests new methods of treatment :
—-

(i) Friction of the dorso-lumbar region accompanied with the alternate

application of hot and cold plasters ; (2) injections of cold water into the

umbelical vein of the placenta ; (3) massage of the uterus by way of the

rectum ; (4) crushing the yellow bodies. Of these several methods,
the first is not certain

;
the second ought never to be used, but tlie third

and fourth are efficacious because they induce contraction of the uterus

which, after some hours, bring about the expulsion of the after-birth ;

they should be followed by uterine douches. The empiric method still

employed in the country in Italy which consists in attaching a weight to the

portion of the membrane that has already been evacuated is harmful,
because the continual pull produces a diphtheric condition of the mu-
cuous membrane of the vagina, or even necrosis, and may perhaps cause

inversion or prolapsus; (5) repeated uterine douches are an easy and
efficacious treatment ; (6) the best ihethod, and that most used is the ma-
nual extraction of the placenta followed by a douche of hot or luke-warm

water, or the introduction into the uterus of 100 to 120 gm., of animal
charcoal in the form of 10 gm., capsules, followed 3 days afterwards by a

douche (Oppekmans' method).
As a rule, farmers do not consider the retenton of the after-birth

as a matter of much importance because it rarely endangers the life of

the cow, but this is a mistake, because this accident, although slowly,
and indirectly, causes losses in stock production that are far from negU-
gible.

The author no longer administers drugs in treating placental reten-

tion for they are quite useless ; he has recourse, however, to tonics, and
to detachment by hand which, when properly executed, entails no risk

but should be followed by repeated douches. To administer the douche
all that is needed is an indiarubber tube 1.50 m., to 2 m., long, provided at

one end with an indiarubber clyster-pipe to be inserted into the ute-

rus, and at the other, with a funnel to receive the liquid to be injected.
A vine irrigation-pump may also by used, provided it is held, so that no
air is introduced into the uterus.

The liquids for injection are : i % creolin
; iodine water (one

spoonful of tincture of iodine to i litre of water) ; a i % acqueous
solution of carboHc acid

;
i to 2 % permanganate of potassium ; etc.

Weak solutions must be used, in order to prevent too violent con-

traction, which might cause inversion of the uterus. In some very serious

cases, the author used tepid well-water which, as it contains no specific

germs, is not injurious, even when not sterilised, as Fabretti has
shown.

[iisi]
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1 138
- Reaction of Milk in Relation to the Presence of Blood Cells and of Spscific

Bacterial Infections of the Udder. — Bakkr, J. C, and Breed., R. S. (New York

Agriciiltural Experiments Station, Geneva), in The Journal of Biological Chemistry,

Vol. Xlylll, No. I, pp. 221-235, Bibliography of 18 publications, Baltimore, Md., |

August, 1920.

In a previous paper {Journal of Biolooical Chemistry, Vol. Xly, p. 345,

igig) Iv. I/. VAN Slyke and J . C. Baker have shown that decreased aci-

dity of fresh milk is due to the direct filtration of blood serum into the

milk as secreted. Because of the importance of this suggestion in explain-

ing bacteriological and physiological problems, the biological data that

have a bearing on this theory are discussed in the present paper.
In support of this view it is pointed out : i) That this view is in harmony

with the changes in composition that accompany decreased acidity ;

2) that it is in agreement with the hydrogen ion concentration of normal
milk (Ph values 6.50 to 6.60) and that shown by blood serum (Ph about

7.60) ;
and 3) that it harmonizes with an increased CO.^ content of the less

acid milk, normal milk containing about 10 per cent, by volume of CO2
and blood serum, 65 per cent.

Further proof of the presence of blood serum was furnished by the

presence of fibrin as shown by fibrin stains. This normal constituent

of blood does not appear in normal milk.

The only observed chemical relation that was out of harmony with

the view that unchanged blood serum caused the low acidity of certain

samples of milk was the fact that no glucose could be demonstrated in

several samples in which it should have been present in appreciable quanti-
ties if this were the case. At that time it was suggested that, further

investigations were desirable.
|

From the new data here given, and from histological and physio-

logical considerations, it appears that a more exact statement of the

case would be that the infection causes the entrance of a serous exudate
derived by the gland cells directly from the lymph rather than from blood.

This serous exudate is neither exactly like blood serum nor milk. Whenj
the infection has proceeded to the place that actual rupture of the vessels)

occurs, then unchanged lymph and blood would enter. The modifications

in the secretions may be due to a weakening of the secretory activity
of the cells or the exudate may have a definite protective function against]
the bacterial infection, or both conditions may hold simultaneously.

The processes involved are so compUcated that it is little wonder that!

the matter is not clear even with the data at hand. It seems quite pro- 1

bable, however, that the increased CO2 content of the milk samples havingl
a lowered acidity is correlated with the entrance of bicarbonate from the]
blood The acidity of the milk would also be lessened by the entrance]
of increased amounts of basic phosphates or even of albumins. Changes
in the secretion of the milk in relation to these substances could easily]

explain the changes in reaction actually noted without assuming the en-

trance of excessive amounts of unchanged blood serum or lymph. While these!

chemical changes are still only partially understood, the data establish]

[1138]
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-the fact that the modifications of the secretion are correlated with an in-

creased entrance of the leucoc5i;es into the hiraina of the alveoH. Accom-

panying this change in the secretory processes there also seems to be an

increasing amount of wastage from the glandular epitheUum.

1139 - Studies on f^Debab" (i).
—

Skrgent, E. and Donadieu, a. (InstiUil Pasteur

d'Algerie), in the BullcUn dc la Socictii de Patholo:iic Exolique, Vol. XIII, No. 7,

pp. 521-525 and 525-527. Paris, 1920.

I. — Expe;rim£;ntal infection of dromedaries with Trypano-
soma berberum producing

"
Debab.

" — This experiment was carried

out for 2 years on some twenty dromedaries that were not obliged to work,
and were given nourishing food. The animals foitnd to be healthy were
inoculated with the blood of naturally infected dromedaries. The results

show that experimental infection produces :
—

(i) An acute phase of the disease lasting 3 or 4 months with the

presence during at least half that time, of trypanosomes in the peripher-
al blood. The development of the parasites is always accompanied by
a rise in temperature.

(2) A chronic phase (lasting months and years), the trypanosomes
making their appearance twice a month on an average. This chronic

phase passes into a period of latent infection accompanied by a relative

immunity to new infection.

The only clinical symptoms characterising trypanosomiasis are :
—

(a) Loss of flesh and debility, which reduce the dromedary's resist-

ance to pathological influences. Death is usually due to complications.

(b) Abortion.

II. — Heredity of Infection and Immunity of Dromedary
Trypanosomiasis. — The authors conclude that female dromedaries
transmit the disease to the foetus (which succumbs to it) , during the acute

stage of the malady only. When in the chronic «tage, they transmit neither

the disease, nor immunity to it.

1 1 40
- Biochemical Changes in the Flesh of Beef Animals Receiving Insufficient

Nourisliment. — Hqulton, C. R., in The journal of Biolo^^icalCheimstfy, Vol. KL,111,

No. I, pp. 67-78. Baltimore, M. D., Aug. 1920.

C. W. Greene (Journal of Biological Chemistrv, v. XXXIX, pp. 435,

1919) showed that during the period of spawning migration, besides

experiencing a loss of muscular tissue, these fish exhibited an' im-

poverishment of the muscular tissue that meant a loss of from 10 to 30 %
of the protein content. The organic extractives nevertheless remained

fairly constant and even increased under certain conditions.

In a second paper Greene {Ibid., pp. 457) confirmed the preceding
results and showed further that the concentration of amino-nitrogen re-

lative to the water content after an initial increase remained constant

throughout the migration. He argued that the results indicate a storage
of reserve protein in the salmon muscle.

ANATOMY
AND

PHYSIOLOGY

(i) See R., Dec. 1918, No. 1368 ; June 1919, No. 747. (Ed.
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The author in the present case undertook experiments with a view

to the determination of : i) Changes in the protein and other consti-

tuents of the flesh ; 2) changes in the composition of the Hver and blood
;

3) changes in the size of the muscle fibres with the Hereford-Shorthorns

which had in most cases been very fat when young These were treated

as follows : i) Allowed sufficient food to permit of a gain of 14 ^b. daily

(for 6 months) ; 2) kept at constant weight (for 6 and 12 months) ; fed so as

to allow a loss of Y^ lb. daily for 6 and 10 months) i. e. until nearly dying
of hunger.

The analytical results presented in Table form indicate the follow-

ing points :
—

Partial starvation does not cause a watery muscular tissue. Fat
is almost entirely reabsorbed, while glycogen apparently is not. The
character of the protein is altered by a removal of nitrogenous substances

amounting to 10 % of the total nitrogenous material, and consisting

^ of albumin nitrogen. The phosphorus content of the flesh is reduced

13 to 15 %
* The liver has a somewhat higher water content in the starved animal

and a high nitrogen content. This indicates a greater proportion of

amino-acid and extractive nitrogenous substances. The glycogen content

is not depleted.
The blood has more water and less total nitrogen in the starved steer :

the muscle fibres become very much smaller but still capable of function-

ing.

The data presented indicate a storage of protein matter in the mus-
cles of the steer.

FEEDS ^^4^ ~ Rice Straw as Cattle Fodder (i).
— Chiappelli, R., in II Giomale di Risicoltura,

AND PEEDiNG Vol. X, No. 9, pp. 131-137 + I lig- VercelU, Sept. lo, 1920.

In Italy, rice straw is usually used as litter and very little as fodder.

This is due to the frequent autumnal rains which make the preserv^ation
of it difficult, and also to the fact that dry rice straw causes intestinal

disturbances. The author shows how these disadvantages can be eli-

minated.

Rice straw differs from other straw in that it is harvested whilst still

green ; when air-dried it has the following composition :
—

Rice straw is, therefore, relatively rich in the nutrient materials, but

these become very indigestible when dried. This can be almost entirely'^,

avoided by putting the hay into a silo with a movable cover, under heavy ^'^

pressure, as in the
"
cremasco

"
process (2). g

After harvesting and threshing the rice straw is spread in the
sun^;'

for some days until partially dried, and then put into a silo. In the silo ^^

j

it is mixed with other herbage, also partial^ dried, that can be harvested
'

at the same time (3). .
The fodder is ready at the end of one month or

(i) See R., Jan., 1919, No. 115. (Ed.)

(2) See R., Jan., 1919, No. 105. (Ed.)

(3) See R. Oct. 1920, No 886. {Ed.)
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Composition of Italian rice strati) air-dried.

Moisture

Digestible glycogenic substance

Fats

Nitrogenous substances . . .

Total nitrogen
Cellulose

Ash

less, and can be kept several months. It is best to add some concentrated

food, such as rice-bran cakes (" pnla vergine di riso ") when feeding rice

straw to cattle.

1 1 42
- The Use of Some Salt Water Plants as Fodder. — paranjpye, h. p., in The Agri-

mllural Journal of India, Vol. XV, Pt. III., pp. 250-351. Calcutta, May, 1920.

The fodder growing areas in the Ratnagiri district, Bombay, are poor
and limited, and the cultivators have to fall back upon such plants as can

naturally grow on the poorest of soil and take care of themselves. In the

tidal rivers and creeks along the west coast also, there are immense areas

which are covered with several kinds of mangroves, with grasses, and holly-

like shrubs. These plants grow in salt water, and contain a considerable

quantity of salt. They are, nevertheless, fed, even in normal years as

green fodder to milch cattle, and if possible, also to work animals. The

following examples are given :
—

I — The holly-like
" Marandi

"
{Acanthus ilicifolius)

— a spiny

plant, 3 to 4 ft high, erect and unbranched The plant is generally cut be-

fore its flowers, and chopped into 3 inch bits; then beaten with a strong

rod to break down all spines. This is the only necessary precaution in

preparing the stuff for feeding Until the animal is accustomed to the

new feed, a small quantity of
"
bhusa

"
or cotton seed or any other simil-

ar food may be added, but these additions may later be omitted.

II. — The "
tivir ,, {Avicennia officinalis)

— a large spineless shrub

which covers large areas in the creeks, with peculiar roots which project

in large numbers above the surface of the mud. Branches of this plant

may be cut and fed to cattle.

Ill -^ The "
lavi

"
{Aeluropus villosas), a small grass about 12-15

inches long, growing in salt water mud. After cleansing, it is imme-

diately fed to cattle, preferably to milch cattle, 10 to 15 lbs per animal.

The quantity of this grass available is, however, limited.

The first two plants are very common in all the creeks and'^rivers of

the west coast of India. The cattle owners of the Kolaba, Thana and

vSurat districts are strongly recommended to use them as long as they are

available, and thus increase the supply of fodder.
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1 1 43 - Food Value of Willow Leaves. — hall, T. J). (Cheniieal Eaboratory, School of

Agriculture and Experinieut Station, Potchefstroom), in the Journal of the Department

of Agriculture, South Africa, Vol. I, No. 5, pp. 456-457. Pretoria, Aiig., 1920.

Analyses show that willow leaves are highly nutritious. The sam-

ples were taken at intervals of more than a week apart during the feeding

experiment conducted by R. BouRr,AY with chickens, comparing the value
of green willow leaves with green lucerne. In 6 weeks the chickens fed

on the former gained 2 lb., in weight over those fed on the latter,
— an

average gain of 2
.^/^ oz., per chick. The following Table compares the

average composition of dried willow leaves with that of some important
havs :

—

Moisture
Crude
Protein

Crude
Fat

Crude
Fibre

Carbo-

hydrates
N. F. F.

Willow leaves {air

dried)

lyucerne

Cow Pea

Teff ....... .

Per cent.

10.09

8.0

8.2

8.2

Per cent.
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The composition of these dejecta gives them a very considerable va-

lue as a supplementary feed, but on account of their great absorbent po-

wer, they should be given with caution They are very often fed without

dietetic rules, so that they sometimes occasion intestinal disturbances in

the stock.

All the disturbances occurring in young animals, viz., an obstinate

obstruction of the omasum, often manifest themselves when silkworm

dejecta are used as a feed, for thej^ have a strong dehydrating effect upon
the mucous membrane of the stomach. The action of the dejecta is

thus entirely physical, and if they are kept in good condition, no ill ef-

fects due to their composition need be apprehended.
When fed to ruminants, these excreta ought stlways to be mixed with

other foods such as bran, beets, etc., and given in moderate quantities,

preferably kneaded into a paste with water. Pigs can eat from 1000 to

1500 gm. daily, either alone or mixed with flour, but always soaked in

water. Horses prefer the dejecta dry, and they can be fed to these ani-

mals mixed with barley or oats

1 146
- Sexual Neutralisation Obtained by iVIeans of Orchilytic and Ovariolytic Se- stock

rums. — Giuliani, R. (Direttore Istituto Zootecnico I^aziale), in the Annali d'Igiene,
breeding

Year XXX, No. 6, pp. 323-325. Rome, June, 1920.

After briefly examining the advantages and risks attendant upon the

removal of the sexual organs, both in the case of the males and females

of different species of animals, the author describes a new method by
means of which the functioning of the sexual glands can be suppressed
without the necessity of a surgical operation.

If cells or cellular extracts of heterogeneous species are introduced

into the blood s^^stem of an animal, the organism reacts by the produc-
tion of substances (cytotoxins and cytolysins) which cause the death

and sometimes the actual lysis, of the cells of the type used in the injection.

As a rule, these substances only att on the cells of the species of ani-

mal from which the injected material was taken. Some, however, have

a stronger or weaker action on related species, and also, in the case of

animals of the same species, upon tissues other than those which produced
the cytotoxins and cytolysins in question. .

The experiments consisted, in the fir-st place, in preparing an orchi-

lytic serum from the rabbit. This serum was preferred to an ovariolytic

one, the object of the experiment being, if possible, to cause atrophy of

the testicles in the animal injected with the serum, since atrophy of the

ovaries could only be attained by slaughtering the females.

A he-goat was selected to furnish the .serum and was injected per-

iodically with a nucleo-proteid solution of the testicle of a rabbit. Of the

5 rabbits subjected to the action of the serum, 2 died during the experi-
ment

;
in another which was killed after 15 days, the testicles revealed to

the touch that a considerable amount of atrophy had been induced, and

microscopic examination showed that the seihinal ducts, though still

recognisable, contained a kind of granular detritus.

[1145-1146]



1326 STOCK BREEDING

The other two rabbits were subjected to the action of the senim
for 30 and 40 days, respective!}'. During this time, progressive atrophy
of the glands of the testicles was observed. When examined, the test-

icles proved to be to a great extent empty, that is to say, they only
consi ted of the "albuginea, conjunctive tissue, and a small amount of pa-

renchymatous substance.

Microscopic investigation showed a great alteration in the parenchyma,
which was of a finely granular appearance, and in which the seminiferous

ducts were difficult to distinguish.

ri47 - Researches on the Inheritance of Coat-Colour in Horses, in Denmark. —
WiNGE, O., in the Nordisk Jordbrugsforsknin'-i, Part. 5, pp. 1-30. Copenhagen, 1020.

A study on the inheritance of coat-colour in horses based on data

obtained from the pedigree register, and referring to about looo horses

of the Jutland breed. Particular note was taken of animals with the

3 fiindamental colours black, bay, and chestnut, and also of white and

spotted individuals.

The facts observed confirm, to some extent, the theories of Wai<-

THER and Wentworth, which however, in the author's opinion, are unne-

cessarily complicated.
The inheritance of the three colours can be reasonably explained

by assuming a single fundamental colour for the three kinds of horses,

and by postulating the presence of 2 factors, one R for chestnut, and an-

other S for black. The simultaneous presence of Rand S, both in the

homozygotic and heterozygotic condition, would determine the bay
colour.

There are thus 4 kinds of bay, R R S S, R R S s, R r S S, and R r S s ;

3 kinds of chestnut, R R s s, R r s s, and ri- ss ;
and finally, 2 kinds of black,

r r S S and r r S s.

Thanks to the large amount of material at his dispo.sal, and by dint

of careful examination of it, Wikge was able to prove the truth of

his theory, according to which, from the cross chestnut X chestnut,

only chestnut foals could be obtained, as has been actually observed ;
".

with black x black, ^ both black and chestnut but not bay offspr-

ing could be obtained
;

while bay X bay give foals of any of the 3

colours.

Am^ong the descendants of the bay type, there may be some horses

of the formula R R SS wtiich, mated with mares of any colour, should

give bay foals. Such horses have indeed been known ; thus, Nobel No. 295,

was the sire of =52 foals all of which were bavs.

The fact that, in the Jutland breed, black individuals are much more

numerous than bays, makes it probable that the formula for bay is usually

Rr Ss or RR S s, rather than R r S S or R R S S.

On the other hand, the three chief colours occur in different shades ;

there is also a factor for white, and one for spottedness which are

dominant as regards R and S.
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1 1 48
- Contribution of Genetics to the Practical Breeding of Dairy Cattle, — pearl,

R. (Department of Biometrj- and Vital Statistics, John Hopkins University), iu the

Proceedings of the National Academy of Sciences of the United States of America, Vol. 6,

Xo. 4, pp. 225-233. Easton, Pa., April 1926.

The authors' tests with regard to the cgt.!; production in fowls, and

milk production in cattle, showed that the phaenotypic performance
was an exceedingly unreliable guide to real breeding worth. The real

value of the measure of an animal as a breeder is the kind of progeny
w^hich it produces, and not the fact that the cow may have herself an

enormous record. It has repeatedly been shown that a bull may come
from ancestry' of the highest performing ability in respect of milk and

fat production, but this is no guarantee that his own progeny will be great

promcers.
Nearly 10 years ago the author began the intensive study of the prac-

tical problems of scientifically measuring the breeding worth or value of

bulls of the dairy breeds, at the Maine Experiment Station ( i) and inaugu-
rated the project of determining the transmitting power of every bull in the

Jerse}^ breed recorded up to 1916, as having two or more daughters whose

milk producing qualities were known, as well as the producing abilities

of the dam.
This article gives a brief account of the scope of the work and some

of its chief results. The author notes that, stated specifically ii D d

represents the milk production of a daughter of a given bull, and D n

the milk production of the dam of this daughter, then the measure of this

bull's transmitting qualities for milk production in respect of this pair
would be :

Sire's transmitting power --= D d — Dm.

A Table gives in detail the net average change in butter fat produc-
tion of daughters as compared with dams, and enables the breeder to

form a real judgment of the worth of various bulls which appear iu the

pedigree of Jersey Cattle. Reference is made to the complete paper
which also discusses the relation of inbreeding, and the amount of Island bred

stock, etc., to production and a summary is then given of the chief

results of the whole study :
—

There are 224 Jersey Registry of Merit sires which meet the require-
ments of this performance test for their transmitting qualities in milk

production. Less than one half raise the milk production of their daugh-
ters over that of their latter's dams. The largest number of the daughter-
dam pairs is 39 for one particular sire Hood Farm Pogis 9th.

Out of the 225 sires which met the requirements of the daughter dam

performance test for transmitting qualities of butter-fat percentage,
10 r raised the latter of their daughter's milk compared with the percent-

age of that of the dams of these daughters.
The leading sire in this test raised his daughters on the average

1-338 % of butter fat, and had two daughter-dam pairs. Hood Farm

(i) See Maine Agr. Exp . Sta Ann. Report for 1919, pp. 89-204. {Ed.).
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Pogis 9th leads in the number of daughter dam pairs with 42, and raised

the butter fat percentage of his daughter on the average of 0.243 % over

that of the latter's dams. Out of the 224 sires, only 99 were found to

raise the butter fat prodiiction of their daighter's over that of their dams,
and only 69 out of 159 sires had sons which showed similar results.

The sires are classified into two groups : i) inferior sires, when the}^ lower

the milk production and butter fat percentage of their daughters as com-

pared with the same variables in their dams, and 2) superior when showing
the opposite results. The fact that 47 sires are included in Group I

compared with 28 in Group II emphasises the need of exact knowledge
of the transmitting qualities for the above mentioned percentages.

Inbreeding coefficients show that the sires of superior merit have

7.08 % of the greatest possible inbreeding up to the fifth generation.
The inferior sires are inbred 9.65 % of the greatest possible amount (con-

tinued brother and sister mating). An anatysis of pedigrees shows that

there is little or no difference in the amount of relationship between the

sire and dam of the individual bulls in the two groups. Amongst the f
Island bred Jersej^s and the American bred Jerseys, the mean number
of Island males and females in the pedigree of the superior sire's group
were shown to be 6.94 and 6.55 respectively. The animals which appeared
in the pedigrees in the first case more than 4 times, or in the second case

more than 3 times, had appearances in the pedigrees of the sires infe-

rior in their transmitting qualities. This fact alone makes it clear that

the appearance of certain famous animals in the pedigree of a given bull

is no guarantee of that particular bull's worth.

1 149
- The Relative Importance of Heredity and Environment in Determining the

Piebald Pattern of Guinea Pigs.
—

\"\'right, S.
i
Bureau of Animal ludustr.v, United

states Department of Agriculture), in Proceedings of the National Academy of Sciences^

Vol. 6, Xo. 6, pp. 320-332, figs. 6, Easton, Pa., Jime, 1920.

The Bureau of Animal Industry has been carrying on an experiment
on the effects of inbreeding on guinea pigs since 1906. Twenty-three
families were started successfully from as many pairs and were maintained

whollj^ by matings of brother and sister. Another stock from the same

source has been maintained as a control, without mating even second

cousins.

A number of colour variations were present in the original stock,

although these consisted largely of tricolours, and most of them kept

appearing during the early history of each family as a result of Mendelian

segregation. After a number of generations, however, a certain colour

became fixed automatically within each inbred line, and the families]
became broken into a number of sub-families each characterised by a

particular colour.

As a supplement to more direct attempts to determine the cause of

these variations in the pattern, it seemed desirable to find the relative,

importance of heredity and environmental factors.

In this paper, only variations in the piebald pattern are considered,'

and the sexes dealt with separate^. Only the dorsal areas are taken
intoj
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account. As the correlation between the amount of white on the back
and belly is 0.86, and the back contains the most persistent centre of

colour (the ear region), and almost the most persistent white (the nose),
the grades, based on the dorsal part only, are believed to be practically
as satisfactory as grades based on the entire coat.

Figures illustrate the distribution of grades of white in three of the

inbred families, and in the control stock igi6 to 1918 cur\'es represent
the distribution of colour potentialities among areas in the skins.

Two stocks were ghosen for special study. One was the control stock,

with random matings, (except that even the mating of second cousins

was avoided). The other had since 1915 been descended entirely from a

single mating in the twelfth generation.

Inspection of the Tables given shows that sex makes no significant
difference in the correlations. This is in agreement with the results of

direct experiments. Reciprocal crosses between inbred families at the

opposite extremes, produced practically the same result, the progeny
being in both cases, almost exactly intermediate. Sex also makes no

significant difference in variability. In the case of the mearxS, there

is, however, a sex difference. The mean and standard deviations are mea-
sured on a .scale in which unit^^ is the standard deviation of colour poten-
tialities for areas within the skin of a single average guinea pig. Evv;n

the random bred types differ less among themselvs in this respect than
the spearate skin areas of a single animal.

The correlations between parents, between parents, and offspring,
and between litter mates in random bred stock and a single inbred family

(No. 35) 1916-1918 are tabulated, and also illustrated diagrammatically.
There is evidently very litth genetic variability left in family 35, but a

good deal in the control stock. The main differences which are not

genetic must be due to irregularities in development du^- to the iatan-

gible sort of causes to which the word chance is applied. Variations

which are due to inaccuracy in grading, and are therefore, inerely appa-
rent, cannot, however, be distinguished from those of this class. Checks
have been made whioh indicate that apparent variability due to this

cause is small in comparison with the large amount of variability which
is found to be due neither to heredity, nor to tangible environmental

conditions.

In a forthcoming paper, a method of estimating the degree to which

fa
given effect is determined by each of a number of causes will be discus-

sed at some length.
The progeny of a cross between two grades of piebald are almost

exactly intermediate on the average, and the second generation is only
; slightly more variable then the first. These results might be due to to

groups of dominant factors with opposed effects. The most probable

explanation is that dominance is lacking, and the author adopts this

view provisional!}'.

In the control stock, variations in pattern are determined, about

42 % by heredity and 58 % by irregularity in development, leaving no-
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thing for tangible environmental factors. In the inbred famity, the corre-

sponding figures are 3 % heredity, 5 % for tangible environment and

Q2 % for irregularity in development. The mean squared deviation due

to each kind of factor can be found by applying these percentages to the

total squared standard deviation of each stock,

HORSES I j^o
- The Indices of the Horse. — Rou.\rd, K. (Remount Depot at St. Jean-d'Angely), iu

the Revue veterinaire, Vol. lyXXII, Series 3, No. i, pp. 539-54,8. Toulouse, Sept, 1930.

The index of compactness, and the dactylo-thoracic index have re-

cently become of great practical importance.
Index of Compactness.

— This is obtained by dividing the weight of

P
the horse by its height in centimetres : IC — ^. A better definition would

be the following : the index of compactness expresses the weight of i cm.,

of height. Thus, if a horse weighing 620 kg.), measures 1.62 m., its index

would be 3.80, that is to say, each cm., of height weights 3.80 kg.

It has long been allowed that this index was the ratio of the weight
to the number of centimetres exceeding the metre. Thus, in the prex-

ceding example, we should have IC = --— = 10. Whereas stud stations,
02

and racing clubs 62 use the formula IC

P

, the Remount Service uses

IC = ^ , because the commissions which studied the artillery-horseT—100

type before the war were of opinion that this index was the more mathe-

matical.

P
In the following table, obtained with the formula IC —^^. it can

easily be seen that instead of varying between 2.50 and 3.08, IC varies

between y y^.
in the case of light cavalr^'^ types, and between 8^4 and

9 ^ in that of artillery horses.

Type
Height

metres

Weight

kg.

Index
of

I Compactness

Observation

lyight horse

Dragoon
id. . . .

Cuirassier .

Artillery .

id. . . .

id. . . .

Draught .

I -.51

1-56

1-57

1.64

1-5°

1-57

1.62

1.60

380
4.16



HORSES I33I

weight is greater, and inversely; in the same way, the weight being equal,
it will be larger in proportion as the height is less, and inversely. When this

is high, this denotes great density of the tissues, the mass, and the frame,

all very important factors in judging a horse.

The author basing his calculations on numerous weighings and med-
surements made in the cavalry and artillery' regiments, and in the remount

stations, has endeavoured to determine the average value of this index

of compactness in the different classes of Army horses.

The limits within which the value of the index of capacity varies seem

to be as follows:— 2.50 for light horses, 3.00 for medium horses, and

3.08 for heavy horses.

In some cases, the index is as much at 3.50, and not infrequently it

rises to 3.70 and 3.80 in some large half-blood or draught stallions.

Examination of the Table shows that the value of IC rises from that

of the light category to that of the artillery horses, by way of the dragoon
and cuiraissier mounts, and reaches its maximum in the heavy draught
horses. This is natural, for the compactness of a horse depends upon
the development of its muscular masses. The lower compactness index

of the pure-bred horse, whether a light mount or a drago n charger, is,

however, not simply due to insufficient muscular development, but is

a proof of the physiological fact that the strength and intensity of muscu-
lar contraction do not solely depend upon the number of the muscle fibre

but also upon their quality and the richness of their nerve supply.
The knowledge of IC does not serve only in judging an isolated indi-

vidual, but very useful information can be obtained by observing the

changes that take place in this index in the same lot of young horses

during one year. The extent of the increase and the rapidity of the change,
show the value of the rations, the amount of work to be required from

the animal, and the suitability of the district for horse-breeding.
D.-VCTYLO-THOR.^CTX INDEX (Idt.).

— This is given by the proportion
between the circumference of the cannon-bone and the perimeter of the

thorax. The measurement of the circumference of the cannon-bone does

not merely give us information as regards the region that is measured
but tells us much about the general development of the bones and tendons.

The results obtained by the author from his examination of numerous
horses are as follows :

—

Type

Citcumfer-|
rence of

i

cannon- i

bone

Perimeter
of

Chest
Idt. Ratio observation

Ivight horse

Dragoon
Cuirassier .

Artillery .

id.' .

Draught . .

cm.
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arrived, the rain damaged the hay, often entirely spoiling it. As most
of the men between 17 and 50 had joined the colours, labour was lacking

ever>'where ;
this was all the more serious because milking-machines

and many other machines used in the dair\' industry were almost un-

known in Austria, and the old-fashioned construction of the cattle-sheds

permitted of no labour saving devices. In a large part of Austria, the

cattle are all stall-fed, so that labourers are required to cut, load, transport
and distribute all the forage used. Ensilage so common in North Amer-

ica, is hardly known in Austria. Beetroot pulp and crowns, which are

the only feeds preserved in heaps, are not ensilaged, but put into pits,

which is perhaps less practical from the labour point of view. Ivack of

labour also prevented the regular super\nsion of the meadows and forage

crops, and of the drainage ditches, so that the forage suffered both in

quality, and quantity.
All these circumstances rendered cattle rearing very difhcult in every

respect. The great hindrance in the development of this industry was,

however, the militars' requisition of beef cattle. When the stock of these

animals was exhausted, it became necessary to fall back upon young ani-

mals, and later even upon milch cows. The cattle owners sacrificed

their cows in order to fulfil their obligations, though this was contrary
to the orders of the military- authorities.

Before the war, Vienna was almost entirely supplied with meat by
Hungan,^, only a small quantity coming from Galicia, while the amount
furnished by regions which constitute the present Austria, was ver>^ lit-

tle. In 1913, Austria and Galicia only provided 45 896 animals towards

the consumption of Vienna which amounted to between 4200 and 5000 head

of cattle weekly (see
"
Statistik der Gemeinde Wien, fiir das Jahr 1913

"

Vienna, 1915, and Dr. Messner,
"
Die Viehproduktion und die Fleisch-

versorgung in Oesterreich-Ungarn ", Munich, 1915). During the war,

Hungary almost entirely suspended her consignments of cattle. None
could be supplied by Galicia, which for years was the theatre of the war.

It therefore devolved upon the Alpine districts (in addition to their other

obligations towards the military authorities) to supply Vienna with the

necessarv" quantity of meat. This could only be done by greatly lowering
the quality of the beef cattle, and by cutting down the meat ration per
inhabitant to a considerable extent. According to the Wirtschaftsgeogra-

phische Kartell und Abhandlung zur Wirtschaftskunde der Lander der ehe-

maligen osterreichisch-ungarischen Monarchie, Vienna, 1919, the average

weight of beef cattle in 1919 was 120 kg., as against 250 kg., before the war,
and the weekly meat consumption per head was 0.125 kg., instead of

1.54 kg. In the three summer months of 1920, the cattle sent to Vienna
amounted to only 8918 animals from Lower Austria. Many animals

slaughtered scarcely weighed 80 kg.
All these consignments of cattle had consequences that were all the

more serious seeing that, owing to agricultural conditions, it w^as impos-
sible to raise calves to make up the depleted herds. In Lower Austria,,

out of 100 stock owners 35.8 possessed but one or two head of

[1151]
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rearingcattle, and had neither the land nor the means necessary for

calves.

The handing over of the milch cows, in accordance with the provisions
of the Treaty of St. Germains, was a particularly serious blow to agri-
culture.

The feeding conditions had become worse, pari passu with the decrease
in the number of cows, which had fallen a little more since the census of

1918 ;
this can easily be understood after all that has been said regarding

forage production, and consequently the milk yield was affected, although
the farmers tried to consign the inferior animals and retain the good
milkers.

To the author's knowledge, the milk production has fallen to at least

half the usual amount in all dairy-farms.
The following, data, taken from the books of a large and well-

managed establishment, may serve as an instance :
—

1913-1914 2 8S0 litres of milk

1 91 4-1 91 5 2 686 » »

1915-IQ16 . 2188 » »

1916-1917 2 393 » »

1 91 7-1 91 8 I S78 » »

1918-1919 I 324 » »

(These data refer to all the cows, and therefore include cows not in

milk and young heifers).

This decrease in milk production is observable even where the most
scientific and modern methods of cattle breeding are adopted, and where

only pedigree cows are kept, the inferior animals being rejected. Ac-

cording to the Jahresbericht fi'ir das Jahr 1918, the average annual milk

5deld of the cows under the supervision of the
"
Verband der Murbodner-

Murztaler Viehzuchtgenossenschaften in Steiermark
"

from 1910-1918
was as follows :

Years

1910
I911

I912
I913
19I4
I915
1916

1917
191S

Milk

kg.

1897
1957
2053
2097
2215
2238
2232
2152
2l8l

Fat content
of milk

Per cent.

4.04

3-95

4.02

4-05

4-03

4-03

3-94

4.01

3-93

Butter

kg-

83.66

8475
90.16

92.80

97-56
98.50

95-98

94-26
9356

[1151]
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The highest milk yield of any cow under the supervision of the above-

mentioned association was :
—

In 1 91 4 • 5 356 kg.

» 1-91 6 4615 »

» 1917 4 580 »

» 1918 4 487 »

This shows the bad effect of poor feeding upon the milk production,
even of the best milch cows. M. Stockier, Secretary of State for Agri-

culture, considers that the average milk yield of a cow has fallen from

15 to 6 litres (" Sitzung des osterreichischen Nationalrates vom Mai, 1920 ").

M. L6^\^NFEI.D-Russ, Secretary of State for Food (see also his work
entitled ErndhrungswirtschaftUche Gegenwartsprobleme, Vienna, 1920),
estimates that the total milk production of the 915 327 cows possessed

by Austria is only 11 487 000 quintals per annum, a miserable amount
when compared with the Swiss milk yield in the same year. In fact,

in M. Schneider's work Darstellung iiher Erzeugung und Verbrauch von

Nahrwerten in der Schweiz, published in 1917, the annual milk yield of the

739 922 cows possessed by Switzerland is estimated at 24 705 000 quintals ;

this high figure is primarily due to the excellent system of breeding and

cattle-management that has been practised for centuries.

To sum up. it can be said that the farmer obtains much less milk from
his reduced number of cows, of which the yield has considerably diminished,
than he could count upon if the sheds were full of animals. At the same

time, his household consumption of milk has risen, owing to the difficulty,

and sometimes even the impossibility of procuring other food. The stock-

owner also eats much more butter than formerly, when his pigs were fed

on good concentrated food and produced more fat than they do to-day.

Owing to the scarcity of other suitable food, the calves and other young
stock are given more milk than before, so that there is much less milk

on the market, and the dairies receive scarcely ^/jq of the amount sent

to them previous to 1914.
It should further be added that neighbouring countries, which for-

merly sent their surplus milk (about 300 000 litres per day) to Vienna,
have prohibited the export of this commodity, which shows how serious

a problem the milk supply of that city has now become. Whereas, be-

fore 1914, Vienna, with 2 million inhabitants received on an average

900 000 litres of milk daily, during the winter 1919-1920, it only received

60 000, and in April, 1920, before green forage was used, only 30 000 li-

tres (according to information furnished by the
"
Milchwirtschaftstelle

der Stadt Wien ". Similar or even worse conditions also exist in some

provincial towns and industrial centres.

In spite of the reduced amount of milk, the expenses of the in-

dustry have not diminished but increased, owing to the higher salaries

and wages of the employees and labourers, and the greater cost of the up-

keep of buildings and of the feeding of draught animals. This increased

[I15I]



SHEEP 1337

•outlay, together with the high prices of food-stuffs and raw material, has

contributed to the extraordinary rise in the price of milk.

1 152
- A Comparison Between Sheep-Breeding and Cattle-Breeding.

— Govin, r.,

in the Journal d'Agriculture pratique. Year I^XXXIV, Xo. 42, pp. 3og-3io. Paris, Octo-

ber, 14, 1920. m

The author proposes to see, when sheep or cattle are kept under

similar conditions, which of them pays best for the forage consumed.
He leaves out of the question sheep living under conditions suited to them
alone such as on waste land, stubble, the poor pastures of arid regions,

or on steep slopes.

Whereas in the case of other animals their wants increase as their

bodies grow, the sheep neecis less as its body surface becomes larger. An
ox 500 kg., in weight, requires when doing no work, sufficient food to sup-

pty II 500 calories
;
the surface of its body being about 6 sq. m., this

means 1916 calories per sq. m.
;

10 sheep of 50 kg., also representing

500 kg., of live weight, only need 15 000 calories, or 1153 per sq.m.; which

is about 60 % less per surface unit than the ox.

The maintenance of 500 kg. of sheep reqiiires food producing

3 500 calories more than is needed for the support of 500 kg. of ox.

Thus, the cost price of mutton is very considerably higher than that

of beef. WTiat is necessarj^ is, that it should fetch a higher price that is

in proportion to its cost
;

this proportion is :
—

cattle II 500 77

sheep 15 000 100

Before the war, the current prices per kg., of live weight were :

cattle 0.75 fr 62.5

sheep 1.20 fr. 100

It paid better to feed cattle. The extreme and average prices at

the markets of La Villette in October, 1920, were :
—

2-75 ^ 62.3 4-10 _ 74 543 _ J^
4,40 100 5.70 100 6.96 100

To this must be added the profit from the sale of the wool.

It appears from these figures that it is quality that pays, and this is

found in the ox, which was produced on the pasture or on the farm with

the same food as fed to sheep. In this comparison, the lowest prices need
not be taken into consideration, for these are only paid for sheep to be

exported, or for those that eat forage which is of no use to cattle.

1 153 - The Decline in Sheep Breeding— Rew, Sir H. in The journal of the Ministry of

A'^ricultiirc, Vol. XXVII, No. 5, pp. 430-455. London, August 1920.

The author deals with this subject from the point of view of statis-

tical facts and economic tendencies and not from the practical standpoint.

[IISI-1153]
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The annual returns summarised in quinquennial periods show that
the total stock of sheep in Great Britain has varied as follows, the num-
bers representing millions:— 1870-74, 28.6; 1875-79, 28.4; 1880-84,

25.3; 1885-89, 25.8; 1890-94, 27.6; 1895-99, 26.6; 1900-04, 25.9;

1905-09, 26 3 ; 1910-14, 25.4 ; 1915-19, 23.7. This indicates the sub-

stantial fall during the present centurs^ quite apart from the war period
which is considered later. It should however be noted that the age at

which sheep are slaughtered is on the average now considerably less than
it was fifty years ago and it is evident that with the progressive adoption
of this principle the number of sheep returned each year would decrease

even though the actual number bred were maintained. This is obvious

from the records of the average numbers of ewes returned during the past

25 years, in millions : 1895-99, 10.
; 1900-04, 10. i

; 1905-09, 10.3 ;

1910-14, 10. 1
;
and 1915-19, 9.6.

A comparison is then made between the pre-war position and the suc-

ceeding years up to 1919 of the total number of ewes and other sheep,
the figures again representing millions : 1914, 24.3 ; 1915, 24.6 ; 1916,

25.0 ; 1917, 24.0 ; 1918, 23.4 ; 1919, 21.5.

There are three factors to which the recent decline of sheep breeding
has been attributed : i) Special economic conditions

; 2) control of prices,

distribution and sale b}- the State ; 3) extension of arable cultivation.

With regard to the first, this naturally ensued owing to shortage of

labour and increased cost of feeding stuffs, but it was in 1917 that the

other factors were intoduced. The author states that if the State chose

to take over the management of all the flocks, with all that this implies
it could then determine regardless of economic considerations, how many
ewes should be put to the ram each year, and thus control production.
Otherwise the control of prices and of distribution must finally reduce

the number of sheep kept.
While the cost of production increased on arable land to a much greater

extent than on grass land, the arable sheep farmer was prevented from

obtaining the higher prices for the lamb and mutton produced which
would have been fetched in a free market. But, if the importance of

extending the arable area and increasing the production of cereals is

recognised, it should also be recognised that one of the means which will

assist in securing that end is to ensure that confidence be restored to the
'

sheep breeding interest which has for so long been the mainstay of British

agriculture

1154 - Sheep in Tunisia.— Comptcs Rendus dc VAcademic d'Agriculture de France, Vol. VI,.!

No. 29, pp. 710-711. Paris, October, 13, 1920.

The Minister of Foreign Affairs communicates a report made by the

Resident-General in Tunisia upon the measures adopted in the Protecto-

rate for the encouragement of sJieep-breeding.
On various occasions. Shows have been organised, with prizes in kind

for the exhibitofs of the best flocks of sheep for breeding purposes. In

addition a model sheep-farm has been established at the Sidi-Tabet Stud
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'Station, for rearing pure-bred sheep of the Chatillonnais Merino, the

Aries or Crau Merinos, and thin-tailed Algerian breeds. These animals

will be ceded to French or native breeders, with a view to propagating the

breeds of sheep most adapted to the soil and climate of the different re-

gions. The General Directorate of Agriculture likewise proposes to es-

tablish sheep-breeding stations in the best sheep-rearing districts, and

when necessary to make an appeal for assistance to private owners of

large estates.

Finally, grants of land have been made in Tunisia to persons under-

taking to keep sheep upon it. They are also required to construct shel-

ters for their flocks, and to dig wells, in order to ensure a sufficient supply
of water.

1 155
- Sheep Raising in Ontario, Canada. — Toole, \v., and sackville, j. p., in Ontario

Department of A%riciUinre, Ontario Agricultural College, Bulletin 274, pp. 1-56. Toronto

November, 1919.

The number of sheep in the Province of Ontario in 191 1 amounted

to I 046 456 ;
in 191 1 the number was reduced to 742 188. During the

War period, owing to the enhanced prices for wool and mutton, the number
increased to 972 341. A general classification of the breeds is made ac-

cording to fleece, the two classes being known as the medium wool and

the coarse or long wool breeds. In Class I is included : Shropshire, South-

down, Oxford Down, Hampshire, Suffolk, Dorset Horn and Cheviot ;

in Class II : Leicester, Lincoln, Cotswold and Romney Marsh.

It is absolutely essential to maintain a good pure-bred sire which

should possess all the best characteristics combined with proper type
and conformation. In addition to this the ram should possess abundance

of vigour and vitality. The fleece will depend on the particular breed

to which he belongs, but in all breeds, the density, and quality and length
should be taken into consideration. In selecting a ram preference is of-

ten given to a twin, hoping by this means to obtain further twins. There

is considerable difference regarding the age at which a ram should start

breeding. In any case, flocks ranging from 6 to 20 will give satisfactoiy

results provided they are judiciously handled, but a mature ram will care

for a flock of from 40 to 50 ewes.

The rams should be kept in good vigorous condition at all times of

year. A short time before the breeding season, it is advisable to give
a light feed of grain once per day, and a supplement of ration consisting
of 2 parts oats -f i part bran can safely be fed at the rate of i to 3 lb.,

per day per ram. The rams may mix with the ewes during the day time,

but must be separated at night.
The ewes should also be selected with care, and should show all the

desirable characteristics, of fulness of form, strength and vigour, com-

bined with feminine character. Those with broken mouths, defective

udders should be discarded, and those retained should receive good care,

so that when the breeding season comes they are in good condition and

will give birth to lambs in a vigorous way.

[1IS4-II55]
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The feeds will consist in concentrates, roughage and silage, roots and

pasture grass. The concentrates which give the best results are : maize,

gluten feed, wheat (not often used owing to high cost), wheat bran, oats,

oat hulls, bran etc., the following are also equally useful, but are given
in smaller quantities :— barley, brewer's grains, malt sprouts, rye, millet,

buckwheat, cottonseed meal, linseed meal, peas, beans, tankage, etc. ;

alfalfa and red clover are the two best roughage feeds. Maize silage
is quite commonly fed. Pastures containing red clover, alfalfa and rape
are the most satisfactory.

The main feature in housing sheep during the winter is that their

quarters should be dry, and free from draught. As the ewes must have

plenty of exercise, a large yard should surround the pen. It is good
policy to make as much use as possible of the cheaper, more bulky feeds.

Dry roughage in the winter, green forage in the spring and summer, prove
satisfactory. For a regular summer pasture, it is advisable that sheep
should be kept en land that is comparative!}- high and dry. Rape has

always been regarded as an excellent pasture. When the pasture becomes

very short and dry, lambs will doubtless make good use of a light grain
ration. The lambs should be separated from the ewes when between

4 and 5 months old. A rape pasture makes an ideal pasture for lambs
after weaning.

Spring dipping is practised as a general rule immediately after shear-

ing, and again in the autumn. In order to keep the flock in healthy

vigorous condition, and obtain good quality wool, it is important that they
should be kept free from ticks and lice.

In order to obtain quantity and qualit}^ as regards wool, it is essen-

tial that the flock be maintained throughout the year in good condition.

A good growth of wool depends entirely on adequate nourishment and

management in general. Wool produced during a period of sickness or-

low condition of the sheep is bound to be weak in fibre.

1156 - Bureau of Animal Industry Range Sheep Experiments. — Marshall, f. r.

in the National Wool Grower, Vol. VII, Xo. i, pp. 35-36, 191" ; Vol. VIII, Xo. i, pp. 35-

37, 1 91 8
; Vol. X, Xo. I, pp. 17-19, 1920 ; abstract in Experiment Station Record,

Vol. XI<II, N'o. 9, pp. S68-860. W^ashington, D. C, 1920.

I. — Bureau of animal industry range sheep experiment. —
A brief summary' of some records of the experimental work with range

sheep conducted by the U. S. Department of Agriculture at Ivaramie,

Wyoming.
During the years 1910 to 1915, 72.8 % of the yearling ewes

lambed, and of these 86.5 lambed again as two-year-olds. Of the ewes

which did not lamb as yearlings 88.8 % had lambs the following year.

For three successive years a lot of 17 ewes were hand-shorn and a

similar lot machine-shorn, and for two years another lot of 12 were hand-

shorn and a similar lot m.achine-shom. The records indicated that

after two years, fleeces of sheep shorn by machine had increased in weight
over the hand-shorn fleeces to an extent, which, in the author's opinion,
can not be attributed entirely to closer shearing. Two years' records also
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"

showed heavier fleeces from folded than from plain-wool sheep, but the

wool was longer in the latter fleeces.

II. — Some experiences m breeding range sheep. — Tables

are presented showing the relation of fineness of wool in Rambouillet ewes

to grease weight of fleece and length of wool, based on records secured

by the Bureau of Animal Industry of the l^. S. Department of Agriculture

at Laramie, Wyo., in 1915 and 1916. It is also noted that the percentage
of lambs produced was higher and the proportion stillborn or dead within

a week was lower in the case of the L^incoln X Merino crossbreds than in

the case of pure bred Rambouillets and Corriedales.

RESUI.TS OF EXPERIMENTS WITH CROSSBRED RANGE SHEEP. — Re-

sults secured by the Bureau of Animal Industry of the U. S. Depart-
ment of Agriculture since the transfer of the sheep experiments to Dubois,

Idaho, in 1917, are summarized.

The F3 generation of the Lincoln X Rambouillet cross form a desir-

able and fairly uniform strain for which the name Columbia is proposed.

Each generation is mated inter se. It is thought [that after a few more

generations the Columbias will be entitled to consideration as a distinct

breed. . .

1 157
- Open air Pig-Keeping.

— The journal of the Ministry of Ap'iculture, Vol. XXVH PKjS

No. 5, pp. 456-457, figs. 2 Eondon, August, 1920.

Open air pig keeping has been successfully carried out in England on

poor London clay which had been allowed to faU into bad condition, and

was not capable of raising good crops. The animals are penned with

iron hurdles or chestnut pales and it is found that i acre will carry 10 pigs

for 6 months. These are treated like sheep and after the necessar^^ pre-

liminaries, are allowed to fallow unattended. Breeding is arranged to

suit the weather and so that the sows farrow in January and July. For

sows with a litter, ylb., per day of concentrated food is the maximum al-

lowance. The ration consists of the following mixture % :
~ fish meal 10

;

barley meal 28
; middlings 20

; palm kernel meal 40 ;
maize germ meal 10.

No ringing is practised and the pigs are not fed before being turned out.

Pigs born in midsummer 1919 were wintered on rape and given 4 lb.,

per head daily of the mixed meal and a fresh fold of rape every third day.
In February they were put into an orchard and given an extra ration

of 2 lb., of beans every week and in March, run wild over young wheat
and winter peas and fed at midday with the 4 lb., ration as above. In

April and May they were folded on rye, with possible necessary additions

of peas or beans, but never exceeding the 7 lb., limit.

Catch crops are raised throughout the year, and rape, kale and clover

are found the most useful in preference to rye and tares. It is claimed

that pigs graze more closely than sheep. Many 5 months old gilts folded

on rape and clover with a 3 lb., daily ration, are fat enough to kiU. The

early January gilts farrow when 13 months old. There have been no cases

of tubercle, and no deaths in farrowing. Ordinary winter weather has

had no bad effects.

[1156-1151]
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One of the most important effects is the beneficial effect on the land.

In this particular case the whole of the agricultural position has greatly-

improved and heav>^ crops of corn are grown whe e it was before im-

possible.

115S -Winter Rations for Brood Sows. — robison, \v. i,., in Monthly Bulletin of the

Ohio Agricultural Experiment Station, Vol. IV, Xo. 12, pp. 363-36S, figs. 2. Wooster

Ohio, 1 91 9.

Three experiments are reported involving comparisons of supplements
to maize and legume hay as winter rations for pregnant sows. They were

begun in December, 1915, January, 1918, and January, 1919, respect-

ively, and each sow was continued on the experimental rations until

she farrowed. The combined result (including those from 3 lots, one fed

on tankage, another linseed meal, the third skin milk and the last oats)

are summarized as follows :
—

Comparison of supplements to raiions for brood sows.

Supplement
J3

3

Daily ration

73

o to

II"

Weight
per sow

as

a
S

ô<

a

P^

Daily cost
of rations

2
o

Bone 14
Tankage 37
Ivinseed Meal . . .

Skim
Oats ,

milk
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Country

Russia

Denmark
Germany
Netherlands.

France

Italy

Austria—Hungary
U. S. A
Egypt
Canada
Other Countries

Total

Decrease per cent.

* Great hundred of eggs.

Egtjs in Thousands
of Gt. Hundreds *

I913

II 453
4265
514
977
702
846
884

6

I 096
2

835

21 580

1919

Poultry, dead,
cwt.

1913 1919

1638

I 409
759

I 477
355

5644

119 944

31 175

26674
54242

46430

278 465

3083

100 512

43964

147567

73-8 47.0

The three countries which have sent the greatest volume of suppHes
since 1914 are Egypt, Canada, and the United States. As far as can be

anticipated, imports from the two first will continue unless prices fall

very heavily but it is unlikely that the same quantity will be received

from America. As the imports from all three in 1919 only represented

17 % of the total imports of 1913, they do not present a serious factor

in competition with the home market. Before the war 56 eggs per head

of the population were imported, while in 1918 and 1919 the imports
were respectively 7 and 14 eggs per head. This indicates not only the

imperative need for production to meet the shortage of imported sup-

plies, but also to provide for an anticipated increased demand. In the

opinion of the author, an increase of about one and one-third of the total

number of adult fowls would make up for the reduction in imports. Ex-
tension of production is advocated on an open range where ^the costs

of feeding and equipment are comparatively low One of the effects

of the war has been to stabilise commercial poultry farming for egg pro-

duction and economically this aspect of the industry is one of the most

promising and has encouraged the idea also of domestic poultry keeping.

The high prices obtainable for stock may be held to have considerably

strengthened the position of breeding farms.

There is, however, a comparative lack of knowledge and a need for

extension and development of scientific experimental work and inquiry

into the causes of and prevention of diseases. Efficient training and

instruction among the rural population is very much needed, and the

proposed National Potdtry Institute should be worked on these lines.

[1159]
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1160 - The Bourbonnais Fowl. — BRECHEMnsr, 'L,., in the journal d'Agriculture pratique,

Year lyXXXlV, No. 42, pp. 314-315, plate, i. Paris, October 14, 1920.

This hardy breed, which is well suited to the country, does not thrive

in small runs, but does well if it has a fairly extensive range. It made a

tentative appearance at poultry-shows previous to the war, but attracted

little attention. At the last Show of the Central Society of Aviculture

in Paris (held at the Grand Palais), it was awarded the prize of honour.

The Bourbonnais fowl, as met with in very widely separated districts

of France, is a white bird wi1;h ermine mantle. The Bourbourg race in

the North and many of the Gatinais fowls also have this plumage, but the

actual type in question at present is especially common in the valleys of
|

the AUier and the lyoire, whence its appellation of Bourbonnais.
|

The Bourbonnais Club has recently fixed a standard, of which the
|

most characteristic points are given below.

The cock should be strong, but elegant and active, not heavy ;
head

average size ; beak strong, white, striped or marked with black
; eyes

lively, orange-red ; comb not over-developed, simple, of fine texture, very

straight and detached from the beak, having 5 to 6 very regular and dis-

tinct notches ; ear lobes medium-sized and red ; wattles average, fine in

texture; neck is well-proportioned to the back, which is long and
broad

; chest broad and deep ; wings not over-developed, but strong ;

legs powerful, free from the body ;
lower part of leg rather long of pinkish-

white colour
; tail of average length forming a good continuation of the

line pf the back ; toes 4 in number and claws of same colours as beak.

The hen has the same characters as the cock, with the usual sexual

differences, i. e., rather smaller size, comb smaller and often hanging down

during the laying season.

In both sexes, the plumage is entirely white, except the feathers of

the mantle, which are barred in the centre ;
in the cock, the tail is black,

with a white border on the edge of the large and median feathers. The
mantle of the hen seems darker, the feathers being striped with black

rather than barred ; the tail is black with some white stripes.

1 161 - Feeding Fowls on Groundnut and Palm-Oil Cakes. — gouin, a., in journal

d'Agriculture pratique, Year 84, No. 41, pp. 296-298. Paris, October 7, 1920.

For 25 years, the author has been giving his fowls (which he keeps
in a pen), cakes with a high nitrogen content, and for the last 4 years, he

has fed them exclusively on this fare, consisting of % groundnut cake,

and
^/.j palm-oil cake. The birds never get grain of any sort, the only

addition ever made to the cakes being a little bone-meal. Bach fowl

consumes daily just under 100 gm., of the mixture, the daily ration

costing 6 centimes. As 25 fowls lay on an average, 10 eggs a day, the

net cost of the eggs is 15 centimes each. The qtiality of the eggs leaves
;

nothing to be desired.

Further, these nitrogenous cakes make the birds grow more quickly
than the other, dearer foods usually given to poultry (wheat, buckwheat, ,

rice, bran, potatoes).
'

[116O-116I]
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Ducks also greedily eat groundnut and palm-oil cakes, and grow very

rapidly when fed on them.
_,

1 162 - Extraordinary Early Laying of a Black Bresss Hen. — Ln Revue avicok, Year

XXX, No. II, p. 6. Paris, November i, lyno.

M.me M. Iv. Brun, member of the Central Avicultural Society of

France, mentions a case of extraordinarily early laying on the part of one

of her pullets. The bird, which belonged to the black Bresse breed and
was hatched on April 12, laid its first egg on July 8, that is to say, when
less than 3 months old. This egg weighed 35 gm., and those the bird laid

afterwards weighed as much as 37 gm. At the end of October, the fowl

had already laid 52 eggs.

1 163 -
Experinients in Crossing Pea-Fowl. — blaauw, t, e., in the Revue d'mstoire

nat'Urelle appliquee, Part. II, Ornithologie- Aviculture, "i^io. -z, p^. 46-^^. Paris, February,

1920.

After having bred black pea-fowl [Pavo-cristatus var. nigripennis
for twenty years, the author obtained a black and white male. The lat-

ter, on being mated with females of the same variety and of the usual

colour, produced perfectly white peacocks and pea-hens.
When mated with a white cristatus female (from another brood),

it produced 2 male and 2 female cristatus chicks. These being mated

together, their offspring were nearly all ordinary cristatus individuals,

but there was one normal nigripennis.
The hybrids resulting from crossing a Javan male (P. mtiticus) with

a cristatus pea-hen showed intermediate characters. These hybrids were

perfectly fertile when mated together, or with individuals of the original

species. The offspring of the hybrids that had been mated together
resembled their hybrid parents, and did not revert to either of the two

original types.
The mating of one of these hybrid males with a white nigripennis

female produced :
—

(i) A male resembling a male cristatus or nigripennis with a small

zone of brown feathers barred with black on its back similar to that found
in the centre on the back of the pure J avan male, or in the young of that .

species.

(2) A female resembling a cristatus female, with the lower part of

its body imperfectly pencilled. The yellow skin on the head of the Ja-
van pea-fowl, which persists in the hybrids, had disappeared in the case

of the last two birds.

The results of these experiments is, in the author's opinion, that"

nigripennis is a variety of cristatus due to melanism about to turn into

albinism.

A cross between cristattis and nigripennis does not give any inter-

mediate forms, but reproduces one or other of the parent forms, as occurs

in crossing the white Arctic goose {Chen hyperboreus) with the blue spe-
cies {Chen coerulescens) .

[1161-1163]
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It is however, curious that the white bird produced by nigripennis

parents, and the white offspring produced directly by crisfatus are not

the same, judging by their descendants. The white offspring of nigri-

pennis, on being crossed with nigripennis birds, produces white nigri-

pennis, or black and white nigripennis individuals (the latter occur ra-

rely). The white offspring of cristatus, crossed with nigripennis produces
cristatus birds that, in their turn, produce cristatus and nigripennis des-

cendants.

As the J avan pea-cock and the cristatus (or nigripennis) are two very
distinct varieties, their products are intermediate, but these varieties

must be very nearly related as they mate together and their offspring
in all degrees are fertile.

The muticus and the cristatus (or nigripennis), varieties behave like

the Golden Pheasant and the Amherst Pheasant.

The following table summarises the crosses made by the author :
—

N
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qiiite useless for purposes of flight. Both the hybrids were males, and had

well-developed spurs. On the whole they resembled a pea-hen, however,

the only character these birds seemed to have inherited from their mother

was the number of their tail-feathers, which was 14, as in the hen instead

of 18, as in the case of the peacock.

1165 - Sericulture in France and in the French Colonies (i).
— i. ranc, a., i,a sericulture sericulture

fran^aise, in La Nature, No. 2411, pp. 241-344. Paris, June 19, 1920. — II. Idem. 1,'indu-

stric fran^aise de la soie et de la sericulture coloniale. /&/^., No. 2422, pp. 155-159 Septem-

ber 4, 1920. ,

I — According to the General Report on French Industries drawn up
by the Ministry of Industry and Commerce in 1919, the condition of the

French trade in silk fabrics, and articles of silk, was as follows :

Normal production '. . . 600 million francs

Total exports 400 » »
"•

Imports 49 » »

Home consumption 250 » »

From 1750 to 1852, silk production in France was continually increas-

ing. Starting from an average annual production of 6 600 000 kg., of

cocoons during the period 1750-1780, it rose to 24 000 000 in 1846-1852 and to

26 000 000 in 1853, a date which also coincides with the great development
of the spinning industry when the production attained 2 000 000 kg. of

raw silk. But with the appearance on the market of Asiatic silk and the

breaking out of silk-worm diseases, an irregular, but constant decrease in

cocoon production set in, and this reached its lowest in 1876, when only
2 000 000 kg., was produced. A slight increase was observable in 1858-6
the figures rising to 11 000 000 kg., and this favourable turn of affairs con- ^

tinued in 1862-73. The first increase was due to the introduction of silk-

worms from Bulgaria, Wallachia, Georgia, Armenia and the Caucasus,
and the second was brought about by the practical application of measures

for the control of silk-worm disease, which were based on the investigations

begun by Pasteue,, in 1855, and coincided with the use of Japanese eggs,
these being more resistant to pebrine.

However, although the production of resistant "seed" had developed
to a considerable extent, so that in 1900, 30000 kg., of

"
seed ", worth

6 880 000 francs, was exported, and in spite of the importation of foreign
silkworm eggs, the silk industry continued to decline. During the decade

1891-1900, the annual average was 8 458 175 kg., with a maximum of

10 584 491 kg., and a minimum of 6 883 587 kg. From 1900 to 1910, the

average sank to 7 million kg., and from 1914 to 1919, the decrease was

always noticeable, as is shown by the following Table ;
—

(i) See : R., vSept. 1912, No. 1330 ; R., Sept. 1914, No. 839 ; R., Dec. 1914, No. ii57; R-,

June, 1918, No. 676; R., Nov. 1918, No. 1264 ; R., Feb., 1919, No. 234 ; R., July Sept. 1919,

No. 966 ; i?.,*Oct.-Dec. 1919, No. 1212 ; R., March, 1920, No. 353. {Ed.).

[1 164-1 165]
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Years Production in kg. Value in francs

1914
1916
1918
1919

5 067 000
2 820 000

3 010 000
2 671 000

19 908 000
12 024 000
22 257 000
20 121 000

The value of the cocoons, however, has greatly increased, although there

has been a great diminution in the number produced.

During the first half of the nineteenth century, cocoons only fetched

from 3 fr. to 4.50 fr. per kg. The scanty supply in 1858 raised the price to

8 fr., and it remained at this level for ten years, to sink again, in recent years,
to 4.25 fr., per kg., in 1916, 7.38 fr., in 1918, and 7.53 fr. in 1919.

The decrease in the number of cocoons produced of late years may be

attributed to the war, but how can it be explained in times of peace ? In

1913, France produced 500000 kg., of raw silk, and consumed 5 109000 out

of the 7 545 000 kg., imported. The large demand and the small supply
should have increased the price of cocoons. The latter, on the contrary, fell,

owing to the introduction of Asiatic silk on the market. This Eastern influence

was especially manifested by the importation of raw silk produced in the

Far East by factories that employed European methods. To such a large
extent was this foreign silk used that, whereas in 1875 there were 27 250

reeling basins, in 1888 there were only 10 300. Further, the following

figures, giving the amount of cocoons imported, show the decrease in the

work :
—

Years Weights of imported cocoons

1897
1901

1905
1906

kg.

I 201 541
366582
1S2 502
685 114

In 1913, the import of cocoons rose to 464 900 kg., supplied by Turkey,

Russia, Spain and the French Colonies. If, however, hopes may be enter-

tained that the spinning industry will improve, there is little chance of im-

provemer.t in sericulture.

The following Table shows that the latter continues to decline.

The high prices (107 to no fr.) paid last April at Marseilles for picked
cocoons from the East suggest that the industry will recover, for it is anti-

cipated that the native cocoons of next season will fetch 15 to 20 fr., per kg.

It must not be forgotten that sericulture is an industry that is only

possible where labour is cheap. For this reason, it ought to form one of

the occupations of the colonies, which would send the raw material

to Paris.

[1165]
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Country
1917 1918

kg.

1919

kg.

France

Italy

Spain
Austria

Hungary

Europe

East and Central Asia

205 000
2 820 000

70 000

85 000

65 ooo

3 Z45 000

240 000
2 695 000

75000
85 000

65 000

3 1«0 000

I 040 000 1 040 000

185 000
I 185 000

70 000

75000
50 000

% %30 000

800 000

China (Shanghai) . . .

China (Canton) ....
Japan
India

Indo-China

Far East

4 580 000
2 345 000

15 -145 000

105 000

5 000

Z% 480 000

4 871 000
I 650 000

14 655 000
no 000

5000

SI S91 000

3 900 000
2 300 000

14 600 000

100 000

5000

%0 905 000

General Total 36 765 000 S5 431 000 ZS 935 000

The following statistics show the decrease in the amount of raw silk

imported into France from China and Japan from 1913 to 1919 :
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I9I4> and includes : The distribution ofdifferent varieties of silk-worm eggs ;

supervising and popularising silkworm breeding ;
the purchase of the pro-

ducts obtained, and in addition, the plantation of mulberry trees, of which

there are large numbers at Meknes and Rabat.

The following Table gives the results obtained for the first 4 years :
—

Years
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The following data give the exports of ^ilk from Indo-Chiiia
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.brocd. The cocoons also were not very uniform, either in size, or shape;
some of them were very much constricted, in others the constriction was

scarcely noticeable, while in a certain number, it was entirely absent.

Though most of the cocoons were white, others were of a golden yellow
of different shades; they also varied in shape; these last were kept apart
for isolated breeding.

During the season of 1920, two small rearing experiments were made
with the eggs oi moths from the gibbous caterpillars and those laid by
moths from the 3^ellow cocoon.

Not all the eggs of these two lots hatched out. Sometimes the larva

developed completely within the egg, but it never emerged, and why it did

not do so, the author is unable to say with any certainty. He reared

two lots of the silkworms that did hatch out ; they developed quite re-

gularly until pupation, without any visible sign of disease.

In the group of gibbous larvae, this character did not occur in all

the individuals, and when present was not always equally distinct. The
cocoons of this group were all white and fairly uniform as to shape and size.

The lot of caterpillars from the yellow cocoons all produced yellow
coco( ns varying in shape and size, like the cocoons from which they or-

ginated.
None of the eggs laid by the two groups in 1920 hatched out. They

were 3^ellow when laid, but quickly changed to the ashen colour character-

istic of annual breeds. The bivoltin character was evidently lost, or

was not natural to the isolated form^-.

The observation of the Japanese bivoltins reared in the district of

Caserta, and especially his investigations on a special brood, enabled the

author to state that the character of gibbosity, which is so clear in the last
"

stages, only occurred in a minimum proportion of the larvae, and was little

accentuated. There was greater uniformity in the characters of the silk

worms than that he had found in the brood reared the preceding year. On
the other hand, there were many larvae that moulted 5 times. In the case of

these individuals, although they had hatched out at the right time, the

moulting periods were so very irregular, that some moths emerged from

the cocoons after 40 days, while there were also larvae that had not yet

pupated.
The author concludes that it is most inportant to encourage summer

breeding as nmch as possible, but that the scientific and technical side of

the question is by no means solved. In the meantime, it is evident that

the Japanese bivoltin
"
Nipponnishiki

"
breed is not pure, but is the result

of many crosses, and it would be useful to know how it has been ob-

tained. The types that have been isolated from it have not the character-

istic of bivoltins and the larvae and cocoons are verj^ variable.

1 167 - Bee-Keeping in the Grand Duchy of Luxemburg. — kunnen, n. p. iu VApi- bee keeping

cwZ/ewr, Year lyXlV, No. 10, pp. 239-241. Paris, October, 1920.'

Bee-keeping was very general in the Grand Duchy of I^uxemburg as

early as the end of the eighteenth century. In 1775, while the country-

[II66.II67]
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was still under the dominion of Austria, the Empress Maria-Theresa pro-

mulgated an edict conferring great liberty and many fayours upon bee-

keepers. A book on the industry published in 1756, by Joseph CoiviyiGNON"

at the
"
Bible d'Or

"
in Metz, and written by Abbe Perii^liat of that

town, under the title of
"
Nouvelle construction de ruches de bois avec

la fa^on d'y gouverner les abeilles, inventee par M. Pai^teau, premier
Commis du Bureau des Vivres de la Generalite de Metz "

was fairly widely
read in the Grand Duchy, as was also a book by M. Duchet, published .

at Fribourg in 177 1 viz.,
" Culture des abeilles, ou methodes sur les moyen

de tirer meilleur parti des abeilles par une construction de ruches mieux
assorties a leur instinct.

" A pamphlet published in German in 1786,
and of which a second revised edition was brought out in 1918 by M.

Beffort, 3 Place d'armes, IvUxemburg, served as a guide to a certain num-
ber of bee-keepers of the period who already were using hives with parti-

tions. Bee-keeping was, however, not regarded as a means of gaining
a livelihood, but rather as a little subsidiary industry in the hands of the

labourer, workman, and small employee.
In Year IX, when the Duchy, as the

"
Departement desForets" formed

part of France, an official communication recommended bee-keeping in

the following terms :
— "

If the bees were more numerous and better cared

for,we should no longer be dependent upon foreign countries for our

wax supply the value of which exceeds 30 million fr., per annum .

"
In

181 T, the Director General of the Waters and Forests addressed a

circular to the officials of his Department. His concluding phrase was :
—

"
I urge you to spread these ideas among your foresters and such of your

agents as have facilities for bee-keeping and to assure them that this in-

dustry would in no wise interfere with their duties. By so doing, you
would further the interests of your subordinates and carry out the wishes

of the Government .

"

Thus, apiculture was already flourishing in the Grand Duchy, where,

in 1853, the Abbe Dr. DziERZON, of Karlsmarkt (Silesia), invented or

improved the mo\able hive-frame in Germany. Very soon, hives with

movable frames found their way into the Grand Duchy. In 1862, M.

Klein, a magistrate at Esch on the Alzette, published a translation of a

French hand-book by MenuisiER on the movable system. However,
the MenuisiER hive which opened above, like the composite hives in use at

the present time, found no partisans.
The Italian bee, which was introduced into Germany by Dr. Dzierson,

was first imported into the Grand Duchy in i860, by Koltz, Inspector;
of Waters and Forests, and again, in 1864, by Buch, a schoolmaster at

Belvaulx. In the south of the country, there was a certain predilection of

the Italian bee, until towards the end of the nineteenth century. In th

north, the Carnolian variety was frequently imported. During the las

twenty years, the black native bee has been reared by preference.
At the Agricultural and Horticultural Show held at Luxemburg i

1875, on the occasion of the 25th. anniversary of the Lord-Lieutenant

ship of Prince Henry of the ..Netherlands, two Luxemburg bee-keepers ex

[1161]
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hibited 2 kinds of hives with movable frames, which were then in use

in the country. One of the exhibitors, Abbe Sax, and his friend Graf,
showed a hive of the Oette horizontal type, the other (the author) showed

BerIvEpsch's vertical type.
The first of these systems is still met with in some of the hives of the

country, the second (the Stander with 3 storeys) has held its own until

the present time, and can be found beside others of more recent design.

Since 1875, apiculture has taken a new impetus. A certain number
of bee-keepers, who had been on friendly terms since the Exhibition of

1875, joined together in 1876 to found a Cantonal Bee-keeping Association.

Bee-keeping courses have been held since 1883 at the Kttelbruck.-

State Agricultural College, these were followed some years later by spe-

cial bee-keeping courses for schoolmasters, with practical demonstrations

at the hive. Finally, in January, 1886, the- cantonal Societies founded
'

in the preceding years, united to form a Federation of the Apicultural

_
Societies of ^he Grand Duchy. The apiculturists who were elected to

; discharge the duties of President and Secretary in 1896 are still in office.

I'or 34 years, the Federation sent, first every 4 years, and afterwards every

;
2 years, lecturers to each Cantonal section, It publishes a paper on

i beekeepihg, the Bienenzeitung which is sent gratuitously to the members

[

of the Association. This paper relies largely on experiments made in

f other countries, and reprints from the agricultural review of neighbouring

•lands, extracts adapted to the requirements of I^uxemburg.
Thanks to these efforts, movable frames are now the rule throughout

tlie Grand Duchy, and rational methods are widely practised there.

Ne\ ertheless, there are still some 3000 hives constructed on the fixed system

among the 13000 hives (in round number now existing in lyuxemburg).
The Apiculture of the Grand Duchy has not failed to take part in in-

ternational organization and has sent exhibits to the various inter-

national exhibitions. The Duxemburg Apicultural Federation won the

gold medal at the Paris World Exhibition in 1889 for its model hive, and

in 1900, its collection of honey from the different States of lyuxemburg
was awarded the first prize. At the World Exhibition at Antwerp in 1894,

and at Brussels in 1897, the lyuxemburg apicultural products enjoyed
well-earned success.

At the 4 first International Apicultural Congresses (at Paris, Brus-

sels, and at Bois-le-Duc (Holland), in which France, Belgium, Holland,

Italy, Russia, Austria, the United States, and Luxemburg took part, the

Federation of the Apicultural Societies of lyuxemburg was represented by
M. Ed. Hemmer and by the author, both members of the Permanent

Committee of the International Congresses of Apiculture. At the festi-

vities held at Paris in 1906 on the occasion of the fiftieth anniversary of

of the central Society of Agriculture, the Secretary General of the Grand-

Ducal Federation conveyed the congratulations and good wishes of the

Duxemburg bee-keepers (see the Apiculteur, Paris, 1906, Year 5, pp. 168-

169). Two lyuxemburg bee-keepers sent reports to the 5th International

Congress which was held at Turin. Being unable to attend personally

[1167]
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they entrusted the reading of their reports to their representatives MM.
ToMBU de Huy and Menden of Cologne. The Vice President and the

Secretary' General of the Grand-Ducal Federation have, since 1889, attend-

ed the important Congresses known as the
"
Wanderversamnilungen

der deutschen, osterreichischen, und ungarischen Bienen-zuchter.
"

I/Ux-

emburg apiculture has thus not held itself aloof, but has taken a large part
in international life.

Nevertheless, according to the author, the Grand Duchy is still

far from having reached the height of its prosperity. He, however, men
tions with great satisfaction, that the I^uxemburg clergy and especially
the schoolmasters, are devoting themselves with much zeal to the promo-
tion of intensified methods of apiculture.

FARM ENGINEERING

AGRICULTURAL
MACHINERY

AND
IMPLEMENTS

1 168 - Power Farming in Spain.
— I. Concurso de tractores en Sevilla, in Bolciin de

agrictiUnra iecnica y economica, Year XII, No. 139, pp. 513-515. Madrid, Julj' 31,

1920.
— II. Concurso de aparatos para el dultivo mecanico de las tierras. Idem,

No. 141, pp. 712-715, Sept. 30, 1920. — III. PAssELfeGUE, G. Ea culture mecanique en

Espagne, in the Journal d'AgricuUure pratique, Year EXXXIV, No. 42 pp. 312-514. Paris,

Oct. 14, 1 912.

Following upon a meeting of the Spanish Agricultural Association

held in Madrid on November 25, 1916, and also in consequence of reports

presented by M. Fernandez Cortics and by C. Resines Secretary of

the Spanish Royal Automobile Club, a petition was presented to the

Government and Parliament requesting that the customs duty on petrol

should be lowered to enable mechanical farming to become economicall)^

possible and that the State should give financial and technical help to the

Association in all attempts initiated or supported bj^ it with the object
of popularising power farming.

A Royal Decree dated November 30, 1919, reduced from February

I, 1920, the customs dues from 30 pesetas to 10 pesetas (i peseta = 9)4^-
at par) per 100 kg. In addition an extra Government grant was given to

the Machinery Experimental Station at Madrid and to the agricultural
schools to enable them to study and popularise mechanical cultivation.

Power farming trials were held near Seville from May i to 15, 1920,
under the auspices of the Seville Chamber of Agriculture, on the initiative

of their President Don Jose Huesca y Rubio. The technical arrange-
ments were in the hands of Don Mariano Fernandez Corte;s, Director

of the Machinery Experimental Station attached to the Royal Agricultural
Institute at Madrid.

These were the first official trials to be held in Spain.
The sixteen machines that took part, originated as follows :

—
I British, 3 P'rench, 8 American, i Italian, and 3 German.

Tractors with 2 driving wheels :
— 18 IIP. Chapron

; 25 HP. Saunderson; 18, 25 and 40 HP.j

Case; 20 and 30 IIP. Titan; 25 HP. Parret; 25 HP. Fiat; 30 HP. Eanz ; 25 HP.

Hans.4 Eloyd.
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.Caterpillar Iracfors :
— 20 HP. Cleveland.

Motor plotvihs:
— 80 H. P.W.D.

Are carrkise tractors: — 18 HP. Moline.

Rotary cultivators :
—

5 and 35 H. P. S. O.M. O. A.

The trials include the cultivation of fields and olive groves. In

the former, each machine had to plough at a depth of 18 to 25 cm., a plot

of about 2 hectares using petrol as fuel
;
and in the latter, spring ploughing

had to be done at a depth of 12 to 15 cm.

The land chosen for large-scale ploughing was a very strong alluvial

deposit, which had been a pasture for some 40 years and was full of

thistle and couch-grass, whilst horse teams and pedestrians had beaten

out paths in every direction. The work practically amounted to break-

ing up, and further, there was risk of obtaining bad results, particularly too

hea\^ a consumption of petrol.

The ground chosen for cultivating olives was more normal and rain

had left it in excellent condition for ploughing. The following table gives

the most interesting results :
—

Test results of mechanical cultivation of an olive grove.
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per hectare ploughed instead of 40 kg. by ordinary means. His harvest

averages 18 quintals of wheat per hectare, whereas according to the most
recent statistics the average for this region is barely 10 quintals per hectare.

Another exhibition of power-farming machinery organized by the
"
Consejo de Fomento "

with the co-operation of the Provincial Depu-
tation, the

"
Ayuntamiento

"
and the scientific economic and agricultitral

institutions of Saragossa was held in that town from Sept. 25 to Oct. 10 and
was followed by an exhibition of agricultural macliinery from Oct. 12 to 20,

1920.
It will th. s be seen that vSpain is striving to extend the use of mecha-

nical cultivation.

1 169 - A Tractor with the Greatest Possible Grip.
— dessaisaix r. in the Journal

(T Aiiriculture pratique. Year 84, No. 41, pp. 1-300, figs, i Paris, Oct. 1920.

In order to obtain the greatest possible effort of traction from a trac-

tor, it has been attempted to make all the wheels propulsive. For several

years tractors of this kind have been suggested in Great Britain, France,

America, and Italy.

A new model, the Val,ERK Chochod, was shown during the Semaine
d'Automne de Chaitr r.by the Cartoucherie Fran(^aise de Survili^iers

(Seine et-Oise). The 4 cylinder engine, running on oil 90 mm., in bore and

150 mm., stroke, develops 20 to 24 HP. at 1,100 revs, per min. A pulley
below the radiator provides a belt drive for other machinery.

The fr.ur driving wheels are 40 inches in diameter, the tyres, i inch

thick, are fitted with grips and the two wheels on each side are actuated by
an enclosed chain drive.

Through the gear box the engine drives shafts which can be geared

up to each wheel separately, each wheel actuating, through a chain, the

corresponding wheel running loose on the other axle. Thus the two
wheels correspond to the chain-tracks of a caterpillar tractor. Ste.ring
and turning is done though levers which brake the wheels on one side while

the other tums. The weight of the tractor is about 2 ^ metric tons,

1he mrxinnim and draw-bar pull is 1300 kg. ;
the ratio of these two figures

gives a coefficient of 0.52.

The tractor is provided with two driving seats facing each other, so

that there is no need to turn the machine round at the end of each furrow.

The two .speeds are 3500 and 4500 metres per hour and there is a reverse.

The track is 1.25 m. X 1.75 m. overall length, 2.98 m. breadth 1.87 m.,

height 1.85 m.,the ground clearance b ing 30 cm.

1 1 70 - The A. R. A. Vineyard tractor. — .
Ferrouillat p. in Le Proires a%ricolc et viticole,

Year Xlyl, No. 43, pp. 394-397, figs. 3 Villefranche (Rhone), Oct. 24, 1920.

The problem of the mechanical cultivation of vines planted at inter-

vals of 1.5 metres as is the case with moi.t of the vineyards of southern

France and Algeria, has according, to the author, not yet been satisfactorily

solved. A motor .is required that is powerful enough to work the whole

width between each row in a single journey, narrow enough to travel
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without touching the vines and able to turn in a very small radius
; such

a motor, must have a narrow, short frame..

Until now the tractors shown at trials are either too weak to draw
an implement for earthing-up etc., at a depth of 10 to 12 cm., and cover whole

width between the vines, or powerful tractors whose width constitutes

a danger to the vines and, moreover, only suit vines planted 1.8 to 2 metres

apart.
The new A. R. A. tractor for road and field work is made under the

patents of A. de Virel and M. E. Cahen at the Delaunay Works,
Belleville.

It has a patented pliable chain track mounted on four bogeys, its

overall length is 2.25 m., breadth 0.70 m., and height 1.50 m.. The centre

of gravity has been placed as low as possible, 50 cm. from the ground.
Without risk of overturning, the tractor thus can work across

ground at a slope of 350 (7 in 10), and is thus excellent for hillside vir.e-

3-ards. The 4-cylinder (70 X 130 mm.) engine runs on paraffin, developing
21 H.P. at 1500 revs per min, 25 H.P. at 1800 revs, per min., and 30 H.P.
at 2000 'revs. Ignition is by high-tension magneto, there is pressure-fed

oiling and thermosiphon water-cooling through a fan and a Chardard
radiator which has movable parts, and is easy to repair. A metal plate
clutch is provided.

The two speeds give 2.5 and 3.6 km., per hour and there is a reverse.

The weight is about i ^ tons, giving a pressure about 5.71b., per sq m.
of bearing surface of the track. On the starting handle axle is a driving

pulley about 12 in., in diameter by 6 in., broad geared at the ratio of i : 2

to the engine. By this means threshers, forage presses, pumps, trussing
machines etc., may be driven. As the pulley is keyed to the axle the

transmission belt easily keeps taut, the tracks being sufiicient anchorage.

During ordinary work the pulley is out of gear. A small windlass is also

mounted on the tractor for lifting up the implement hauled. The plough
made by Guichard, at Lieusaint (Seine-et-Mame), can be used either,

for earthing-up or uncovering. On a triangular frame, carried on 3 wheels,
are 4 plough-bodies, two turning to the right and two to the left, and behind

a small double drill plough. These five cover the whole space between
the lines. The height of the wheels can be regulated to increase or decrease

the ground clearance, and the depth of ploughing. The frame can also be
extended to carry plough bodies (one being a drill plough) for use when
the inter-lines are 1.50 m., wide. For uncovering, the frame is turned

round, with the apex of the triangle in front and the plough bodies are

reversed as regards direction and side. The shares are lozenge-shaped and
are tightly held by grooves in the frame. The plough is attached to the

tractor by a ring or some other pliable coupling. At the back of the plough
is the lifting .cable which passes over two pulleys on two iron bars fixed

on the back of the tractor behind the driver's seat and thence to the wind^

lass.

The plough lifts almost vertically and the tractor can turn within a

headland 3 metres wide at the most. The plough can be replaced by

[1110]
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other agricultural implements such as hoe tines, vibrators, etc. About

3 ^/4 hours are necessary to plough one hectare. ^

1 1 71
- The Dubois Polyculteur.

— Dessaisaix in the journal d'Agriculture pratique, Yeax

VI, No. 47, pp. 414-415, figs I- Paris, Nov. 18, 1920.

The tillage machine known as the
"
Polyculteur Dubois

"
(29, rue de

I'Avenir, Asnieres, Seine,) and which was shown at the
"
Semaiue de Mo-

tocultiure de Chartres ", is driven by a 20 H. P. engine and weighs about

2 metric tons.

The machine is a motor-plough rather than a tractor. The two driv-

ing wheels have separate clutches and steering is effected by disengaging

one or the other. The back of the chassis receives the front portion of a

double-brabant 3-furrow plough fitted with the ordinary lock. Under-

neath and in front of the chassis, at a certain height from the ground is a

loose wheel, placed horizontally, on which the machine only leans when

turning.
The method of turning is as follows :

— On reaching the end of the

furrow, the plough is unlocked by pressing a pedal. The tractor is stopped,

and backed, tipping round the axle of the driving wheels and pressing

on the loose wheel in front; the ploughs are then disengaged and lifted

up. The land wheel is locked and the whole outfit turns on it. The fric-

tion of the rriouldboards ensures that the ploughbeam will swing over in the

transverse plane imtil the locking pin engages again and the tractor is

ready for the next journe3\
The head of the plough-beam, which takes all the pull and supports

most of the weight of the double-brabant whilst turning, can be regulated

vertically according to the depth of ploughing desired. The Polyculteur

can be used for hauling other farm implements as well as a cart.

1 1 72
- Method for Sealing Bottles Hermetically with Unground Glass Stoppers.—

CusMANO, G. in L'ltalia vinicola ed agraria, Year X, No. 40, pp. 458-459, figs 4. Casale

Monferrato, Oct 3, 1920.

The author has thought out a new method of hermetically sealing,

of which the consistent parts are :
—

(a) A glass stopper with a hemispherical head having 8 grooves.

(b)
A flat rubber ring previously dipped in paraffin wax. This

ring can be used continuously, all that is necessary being to wash the ring

in water and -potash and re-dip it in wax.

(c)
A length of galvanised iron wire, having 3,4 or 5 lengths of thin-

ner wire wound on it, and sticking out at right angles for about 4 inches.

The stem of the stopper (fig. 2) is passed through the rubber ring and

placed in the mouth of the bottle (fig. 3), the iron wire is bent round the lip,

secured, then the lengths of thinner wire are passed over the grooves of

the stopper and securely twisted ;
the bottle is thus hermeticalty sealed

The following illustration shows clearlj^ the method.

To open the bottle, any of the binding wires aie cut. As a guarantee
of the contents of the bottle, a lead wafer can be fixed to the twisted ends

of the wires, marked d in fig 4.

[inO-1173]
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Another apparatus invented by the author is an "otturatore rapido"
a rapid corking machine, which will cork bottles in twenties up to one

hundred One man can deal with 1000 per hour.

Method of hermetically sealing bottles with uuground glass stoppers.

RURAL ECONOMICS

1 1 73
- Cost of Pineapple Cultivation in Cuba. — See No. 1119 of this Review.
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AGRICULTURAL INDUSTRIES

INDUSTRIES

DEPENDING
ON ^

PLANT
PRODUCTS

1 1 74
- Method of Determining Chlorine Content in Sugar Cane Juice. — See No. ma

of this Review.

11 75
- Threshing and Husking of Rice in Rhodesia. — See No. 1093, of this Review.

1 176
- The Rancidity of Philippine Coconut Oil. — Perkins, Granville a. (Chemist.

Bureau of Science), in .The Philippine Journal of Science, \'o\. XV. No. 5, pp. 463-474
tables 3. Manila, November, 1910.

The purposes of this article are to present evidence as to the relative

effect of various factors in the development of rancidity in edible coconut

oil, and to point out wherein this evidence leads to a confirmation, modi-

fication, or extension of the former conceptions of rancidity. The rancidity
factors and their relative eifect were: Initial acidit}', air, light, moisture,

enzjanes and non-fatty material, i. e. the substances, largely protein and

carbohydrate, that, together with moisture, give the cloud}" appearance
to freshly expressed oil and which are removed by filtration using trough
fuller's earth.

Two year storage tests were made on thirty samples of edible

coconut oil, prepared by Parker H. O. of the Bureau of Science. The
results were in general agreement with the accepted views of rancidity
and its causes. The action of light was found to be a powerful, but not

necessary factor in the production of rancidity. Fnzymes from the fresh

coconut meat had some eft'ect on the keeping qualities of the oil, but ste-

rilisation was of doubtful benefit.

An oil of low initial acidit}' remained sweet during two years exposure
to air and light.

The author outlines the conclusions formed by previous experimentors,
and submits the following conclusions as ?. result of the above mentioned

experiment :
— In the type of rancidity of coconut oil studied the first

stage is a h^-drolysis, the rapidity of which varies with the initial acidity,

and the amount of moisture present. Exclusive of any | mould action,

this hydrolysis may be somewhat accelerated bj" the action of air, light

and a fat soluble enz3'me. The second stage is an oxidation of the free

fatty acids. Possibty this involves also the oxidation of unhydrolised

olein, but the amount of oxidation s dt pendent on the amount of

hydrolysis.
Oxidation is hastened by light and moisture, but light is not a

necessary condition.

Though this appears to be the common type of rancidity in coconut

oil, the possibility of others is not excluded. Previous tests with pecu-
liar tj'pes indicate that a single chemical test is not sufficient to enable a

distinction to be made between edible and non edible oils.

For the ordinar}" types, it appears that the decrease in iodine value,

the fuchsine aldehyde test, and the oxidisability number give good indi-
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-cations of the amount of deterioration. The iodine fiumber alone-

without some data on the original number has no" value. The acidity is

a measure of the first stage in the rancidity process.

1 1 77
- Oil from Tobacco Seed. — See Xo. 1107 of this Review.

1178
- Experiments on the Biological Control of Concentrated Extracts of Tomato

by the American Method. Proposed New Method of Control and Observations

on the Mycological and Bacteriological Content of these Extracts (i;.
— berta-

RELLi, F. and Marchelli, M. (Istituto (I'lgieiic, I'niversity ol Parma), iu the Annali

d'l.iene, Year XXX, N^o. 6, pp. 309-322, bibliogr. of 8 publications. Rome, June 9, 1920.

The Howard method for controlling tomato extracts consists in:—
(i) Counting the moulds, and determination of a degree tolerance based

on a certain % of optical fields containing hyphae ; (2) counting the

hyphae and spores, according to a conventional cubic unit of measure;

(3) counting the Bacteriaceae directly under an average magnification

without staining, but with fixed limits of tolerance and in such a way as

to avoid counting cocci, which are less easy to distinguish.

When counting, magnifications of 90, 180 and 500 diameters are used,

and in measuring, the Thoma-Zeiss cell is used to count the red globules.

The various concentrations of the extract are not taken into account. As

regards the moulds, a good concentrated extract should not contain more
than about 150 hyphae per cc. : the spores and the ferments should

not exceed 25 per ^/ro cub. mm., and the bacteria should not exceed

100 millions per cc. As the Italians protested, the United States Govern-

ment is reported to have extended these limits to : 250 spores or ferments

per VV,o cub. mm
,
100 million bacteria per cc, and 66 % of the optical

fields with moulds.

G. Rossi remarks that the method is not logical if the character-

istics of the tomato and its derivatives are considered, and that the

sole guide is constituted by the organoleptic characteristics. He draws

attention also to the fact that in the first place the technical proceedings
are too inexact. One of the authors, and also RovESTi and Pease

express similar opinions as regards the technique. Ch. Vincent has

modified the method by replacing counting in the Tho:ma-Zeiss cell by
counts effected in preparations fixed and stained on glass. After having
diluted the liquid with 2 parts of sterilised water, i cc. of the material

is placed on a sheet of glass i cc, in size
; this is left to dry, then fixed

in alcohol, stained with Loeffler methylene blue and examined with

an oil-immersion objective.
The germs in fields 6i 0.205 "^"^- diameter are counted

;
the average

is of the total found multiplied by 300 000, which gives the number of

germs per cc.

The authors attempted to ascertain:— (i) If the Howard method,
modified according to \'incent, is worthy of adoption ; (2) if the concen-

[i) See R. Jan. 1912, No, 216 ; June, 1917, No. 674 ; May 1919, No. 650. (Ed.)

[II76-II7S]
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tration of the product has an influence on the microflora! content, and, in

consequence, if the limits of tolerance as regards moUlds and bacteria should

be modified each time ; (3) if the test describes to be modified and rendered

more accurate and simple ; (4) if the cultural tests, really offer possibili*^

ties of judgment different from those afforded by a simple optical exa-

mination, and, in any case, if the number of active bacteria is low or negli-

gible in comparison with that of inactive bacteria ; (5) if being given the

actual nature of the Italian concentrates, there is reason to fear a consider-

able increase in the number of bacteria during transport over a long dist-

ance ; (6) if, consequently, the practical corollary would ensue that indi-

cates the necessity of sterilising the concentrate destined for the United

States, by emploAdng practical methods, with which there is the least

possible alteration in the organoleptic qualities of the extract, especially
as regards colour and perfume.

As regards the enumeration of the moulds, the authors consider

that it is not»advisable to treat materials naturally poor in extracts in

the same way as others which are richer
; also, that despite the care utilis-

ed in the preparations, these remain with much the same density as in the

Thoma-Zeiss cell. In respect of many points, well defined and clear

vision is a difficult matter ;
and it is still more difficult to estimate the

moulds, which>sometimes show- only a thread of hypha in the field of vi-

sion and at others a felted mass of myceHum.
The counting of the spores and ferments is still less accurate; they

are almost impossible to discern, and identification is uncertain, admit-

ting infinite personal errors. The authors consider, therefore, that it

is wiser to omit "enumeration, being completely of negative importance,
since the hyphae and bacteria are already counted, and the method is

full of errors of unlimited magnitude. It is not easy to understand why
the estimation of the spores belonging to the hyphomycetes can have

any particular value
; "the invasion is more logically applied to the number ,

of hyphae than that of the detached spores, and the Blastomycetes always §i

represent, in ordinarj^ pratice, a modest figure that is negligi' le in com-

parison with the Bacteriaceae.

As regards the examination of the bacteria, the .authors' criticisms

are directed towards the fact that no account is taken of the active and
inactive bacteria, and that the bacterial content is not estimated in relation

to the true residue of the liquid. What is more, in the enumerations that

are made, it may be noted that even in the same preparation, the modifi-

cations of the figures are considerable and these increase still more when .i

large fragments are present in the field which hide some of the bacteria ;

this last drawback is also present in the Vincent method, which, although
it has its advantages, presents nevertheless the disadvantage of having^
too much density and possibihties of notable personal errors.

The method adopted by the authors may be summarised as follow. :
—

2 cc. of concentrated extract taken from the tin are put into a test-tube and
shaken down by tapping the base gently with a spatula. The content is

poured into a glass (after washing with distilled water that is reckoned in
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the mass), and still further distilled water added to make up a total of 50
cc. After mixing well, the whole is filtered through a quadruple filter of

gauze, carefully washing the precipitate with another 50 cc. of distilled

-water. The filtrate contains practically all the bacteria in the material

and repeated tests have shown that not more than 16 to 20 % of the total

bacteria remain on the filter or attached to the glass. A small amount of the

of filtrate is removed by means of a pipette graduated to ^/oqo cc, and

1/200 cc. of filtrate is spread over glass slides (washed with alcohol and

ether), by holding horizontally ;
alcohol-ether is used as a fixative and

the material is stained with L,oEffler's methylene blue.

Counting can be don^ with the help of an oil-immersion ; the authors

employed a Koristka No. 7 objective with ocular No. 7 fitted with a

small glass disc similar to an ocular micrometer with a scale of i sq. cm.,

divided into 100 small squares.
An examination of the data presented shows that the concentrated

extracts from Parma correspond as a whole to the requirements of the

North-American legislation. There exist, however, in the various types,

notable differences as regards the microbial purity and the presence of

moulds and ferments. By fixing the limits of tolerance, it should be made
clear that the figures fixed by the American regulation apply only to simple
concentrated extracts, not exceeding 20 to 22 % oi residue, and that, for

doub'e and triple concentrated extracts the figures should be increased by at

least ^/s or 1/4, especially as regards the mould content, owing to the fact the

maximum oscillations noticeable in the products from the microbial point
of view chiefly concern the moulds.

The authors, however, put this questions :
—

Being given that complete
sterilisaton is not possible without changing the organoleptic qualities of

the product, is it possible for the hving bacteria which remain to multiply
in such a way as to make the product inacceptable in America ? They
therefore proceded to ascertain the number of living bacteria ; they perforat-

ed the tin with a red hot iron and took samples at various points with a Fraen-
KEL spoon ;

the suitace was levelled with a sterilised spatula end, the spoon
was placed in a small glass dish previous^ tared while containing an empty
spoon. On weighing, the exact weight of the sample would be a^ertained.
The full spoon was placed in a test tube with 2 cc, of broth and small steri-

lised glass balls. This was well shaken, rendered uniform, o.oi cc, was

extracted and placed in a second tube containing 9 cc. of broth. After well

shaking, another o.oi cc, was extracted from this second tube and placed
in a third tube containing 1.9. cc, of sterilised broth. Samples were then

taken from the last-mentioned tube for gelatin plates, from which readings
were taken after 10 to 20 days. The removal of samples was repeated, and
the examination was completed by counting the n:oulds. In addition,

the tins were kept for 12 to 19 days at a temperature of 370C., in order to

ascertain whether a considerable increase in the number of Bacteriaceae

is possible during transport over a long distance.

The authors present a Table showing the results obtained, from which

the following points of practical interest have been deduced:—

[1178]
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The active bacteria exist in insignificant numbers compared with the

total living and dead Bacteriaceae counted by means of the readings taken

under the direct optical examination.

Even after about 3 weeks at 370 C, the number of active bacteria

increase but slightly (maximum ratio i to 1.5), and in such a way as to be

of no value as regards the limits of tolerance. The increase is only marked
in the case of moulds, and the danger as regards these should be considered

more serious than in the case of Bacteriaceae. In no case, however, was
the I reliminary conclusions drawn altered, at least as regards the samples
examined by the authors. It would be advisable, however, to employ
very clean tomatoes especially for goods intended for export. In addition,

as there are no reasons that require the radical sterilisation of a product
which will keep in practicall}' the same condition for several months, it is

useless to insist upon still more rigorous measures.

1 179 - Industrial By Products obtained from Pineapples in Cuba.

of this Review.

See Nc/. I III)

INDUSTRIES

DEPENDING
ON ANIMAI.

PRODUCTS

iiSo - Sausage Yeasts. — Cesari, t;. aud Guillermond, A.,in th(t Ammlcs de Vlnstitut

Pasteur, Vol. XXXIV, Xo. 4, pp. 229-^47, figs 4. Paris, April, 1920.

All the yeasts i.solated from sausages by the authors belonged to the

genus Deharyomyces, but together with 3'easts of this type, .salted and

pickled meat were found to contain yeasts which could not be made to pro-
duce spores. It is verj^ probable, according to the authors, that a systematic

investigation of all the \'easts used in salted meats would reveal further

new species (i).

1 181 - The Patting of Honey. — U Independanl de Seine-ct'Oise. quoted in L'A piculteur ,

Year lyXlV, No. 9, pp. 220-221. Paris, vSept., 1920.

Freshly extracted honey is transparent and liquid, then it becomes

opalescent, opaque, verj' hard, i. e. granulated.
Before potting, the impurities should be allowed to rise and then skim-

med off. Bad tasting and fermented honey are treated thus:— Boil for'

2 minutes in a copper vessel 3 kg., of honey, 850 gm., of water^ 75 gm., of
chalk ;

then add 150 gm., of washed and dried powdered carbon and boil

for another 2 minutes. Add 3 whites of egg beaten in 90 gm., of water,

and boil for another 2 minutes. Leave to cool and then filter. The honeyj
may also be melted over a water-bath and a red hot iron plunged into it ;.

then pot as a preserve.

Scum on the hone}^ indicates that it is obtained from sainfoin and

is of good quality. If liquid honej- is preferred, it can be liquefied in the 1

following wa3^ :— Heat over a water-bath until nearly completely melted

without boiling or stirring, and allow to cool slowly ;
or pasteurise the honey

at 90° C. for 15 minutes, but for a longer time at 50 to 55*^0, is preferable ;
or

heat over a water-bath at 77° to 83° C, and draw off into pots while hot.

(i) M. Cesari attributes to the yeast, described in the above note, a part in the ri-

pening of the sausage. See R., Oct.-Dec, 1919. No. 1254. {Ed.)
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Granulated honey becomes very hard and can be made into briquettes

squares, and cubes, which should be wrapped in waxed paper.

1 182 - Grapa Storage Tests. — Bonham, C. N., in The AKricuUuml Cazctte (>! Cauda, Vol.

Vol. 7, Xo. 6, pp. 476-478. Ottawa, June, i^rio.

Commercial grape storage tests were started at the Grimsby Pre-

cooling and Experimental Fruit Storage Warehouse during the grape pick-

ing season of 19 19, in order to determine the varieties most suitable for

storage for the Christmas market, and the general commercial value there-

from. The 5 varieties included were Niagara, Agawam, lyindley, Ver-

gennes and Black Rogers. The following types of package were employed :

i) Six quart climax basket packed as for immediate shipment : storage

temperature 320F. Removal of all crushed or spoiled grapes was the only

special preparation. This method cannot be recommended for long time

storage owing to consequent stem mould damage ; 2) keg similar to that

in which foreign grapes are imported. Layers of granulated cork inter-

mixed between the berries. The condition of the fruit was practically

the same on removal as when put in storage. For small lots this

method is preferable to any other but is not economical on a large scale ;

3) storage
"

flats,
"

i. e. shallow trays 18 x 24 in., and 4 in., deep, with spaces

for ventilation ; found decidedly suitable for longtime storage of the varieties

tested ; Niagara proved worthless for commercial purposes owing to the

persistant falling off of berries. Taking all the others into consideration

the loss from stem mould was small enough to be overiooked as a cause of

serious waste except in a v&xy late .season when the grapes have to be

picked before they can be properly matured. The Agawam var. was

slightly more susceptible than the rest, and the Lindley vars. were

almost immune.
General results indicate that if the fruit is stored and packed correctly,

a market may be developed which will enable the Canadian grower to

dispose of a considerable quantity of grapes on the Christmas market at a

satisfactory margin over the prices received at picking time.

AGRICULTURAL
PRODUCTS ;

^PRESERVING,
P.ICKING,

TRANSPORT,
TRADE
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DISEASES DUE TO FUNGI, BACTERIA
AND OTHER EO\AER PLANTS

RESISTANT
PLANTS

MEANS
OF PREVENTION
AND CONTROt,

11 83
- " Vuiteboeuf

"
Swiss Jura Wheat Very Resistant to Lodging and Disease. ~

See Xo. 1090 of this RL'rif-u.\

1 1 84
- Varieties of Tobacco Resistant to Phytophthora Nicotianae, in the

Dutch East Indies, — See Xo. 1085 of this Review.

1 1 85
- Direct Hybrid Bearers Resistant to Disease in the Province of Vicenza, Italy.

—
See X'o. 11:: 7 of this Review.

1 1 86 - Destruction of Zoospores of Plant Disease Organism by Natural Enemies. —
Harvey R. B,, in Science, New Series, Vol. lyll, Xo. 1334, pp. i>-\ lyancaster, Pa, Tuiy 23,

1920.

In making some motion-picture photomicrographs of the liberation

of zoospores from the sporangia oi Physoderma Zeae-Maydis [i), the author

observed that the zoospores had been destroyed b\' certain animalcules

which are commonly found in decaying vegetable material. No reference

has ever been made regarding the importance of these natural enemies of

plant diseases which are disseminated by zoospores.
The number of zoospores swallowed by one rotifer {Proales sp.) is

remarkable. When the animalcules are abundant, the zoospores disappear

rapidly. One infusorian {Keronia sp.) was observed to devour a perfect

stream of the zoospores, at the same time increasing in size until it became .

almost unrecognisable.
In active cultures, a field may be seen by means of the microsope^

filled with millions of zoospores swimming about. In a few hours, large

numbers of these have been devoured by the animalcules, which rapidly^

increase in numbers. A few hours later the same protoplasm constituents^
are seen swimming about not as zoospores but as animalcules. The pro-j

cess of chai^ige is so rapid that it raises he question as to wh ther there is;

alwaj's a cleavage of the proteins and a re-synthesis, or whether there may
not be some quicker method of assimilation especialh* in the unicellularv

organism in which the cytoplasms of the infusorian and the zoospore in-

gested are in such intimate contact.

Starting with drv material collected from maize stalks infested with

(i) See R. Oct.-Dec.-i9i9, No.- 1269. {Ed.\
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Physoderma, the animalcules appear first and are present for each batch

of zoospores.
It would be interesting to determine just how important these animal-

cules are as natural enemies of the plant disease which are disseminated

\by zoospores. Also it would be desirable to collect data to determine if the

destruction of the soil microfauna by excessive liming may not I e correlated

with certain epidemics.

1157
- Control of Gummosis and Root Rot of Citrus Trees in Sicily.

— See R. No.

1 121 oi this Review.

1158 - Claviceps Paspali, Hypocraceae Parasitic on Ergotised Paspalum, in

South Africa. — See Xo. 1134 of this Rt-new.

iiSu - Diplodia sp., Spheropsideae Parasitic on Leguminous Forage Plant

Desmodium leiocarpum, in Cuba. — See No. 1097 of this Revieu\

1 190 - Diseases and Pests of the Cocoa Plant in Gold Coast., Africa. — See No. 1114

of this Rci'iew.

iigi - Phytophthora erythroseptica, a Peronosporaceae Injurious to Bella-

donna (Atropa Belladonna) in Holland. — westerdijk, j. and Van IvUijk,

A., in the Mcdedeelingen nil liet Phytopatholo Jsch L:iboratoriur,i
"

Willie CommeUn
Scholten," Amsterdam, IV, pp. 31-32, figs. Amsterdam, 1920.

Phytophthora erythroseptica Pethybridge, already described as a para-
site of potato tubers (i),was found by the authors during the summer
of 1918, to be the cause of root-rot in one of the Solanaceae, Atropa Bel-

ladonna. The host-plants examined were suffering from a typical form

of wilt due to the fact that the roots and lower part of the stem had been

attacked by the fungus. A brown discoloration extended downwards
from the collar, by way of the fascicular bundles of the root. The lower

pirt of the fascicular bundles of the stem w. re also brown and occasionally

even the surrounding parenchymatous tissues.

In the discoloured fascicular bundles, the authors discovered a phy-

comycete which was easily cultivated on artificial media. These cultures

soon produced characteristic fructifications which proved the parasite
of the belladonna to be iden ical with Phyt. erythroseptica.

Potato tubers inoculated with pure cultures of the fungus isolated from

belladonna and from the potato, showed the characteristic reddening of

the pulp, which gave place to a blackish-brown after two days. The authors

were unable to make infection experiments on the root of belladonna,
but the}' consider it certain that Phyt. erythroseptica is the cause of a form

of root-rot affecting Atropa Belladonna.

1 102 - Macrosporium SoIanT Hyphomycete Injurious to Tomato in Dela-

ware. — RcsENBAUM, T., in Phytopathology, Vol. X. No. 9, pp. 413-422, figs. 4. Balti-

more M. D., Sept. 1920.

Numerous specimens of tomato plants were received in June and July,

1919, from Delaware, showing a disease, the symptoms of which differed

markedly from those of any known disease of tomatoes. ^

(i) See R. .Sept. 1919, No. 1105. {Ed.)
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The stems, at the point where they emerge from the ground first

turns dark brown. This brown rot or canker penetrates deeply into

the tissues and extends above and below the surface soil. With age, the in-

fected portion of the stem becomes even darker in colour, the tissues

shrivel up and maj^ break, and the stem falls over at the original point of

infection. Occasionally similar brown to black spots are found on other

parts of the stem above ground. In such cases, it often spreads a consi-

derable distance from the point of infection and in many cases the rot

at the base of the plants produces a girdling effect. If this occurs when
the tomato plants are still young, they throw out new roots above this

point. In addition to these effects, the plants show varying degrees of

wilting and discoloration of the leaves. The disease has been found
on tomato plants of all ages, both in the seed bed and in the field. The

symptoms mentioned suggested the possible designation of this disease

as
"
foot rot.

"

This disease was found doing considerable damage in Delaware.

A microscopic examination of diseased stems showed fungus mycelium
within the affected tissues.

Numerous isolations from infected plants and from artificial inoculat-

ions in the field and greenhouse, establish the fact that a fungus belonging
to the genus Macrosporium is the organism responsible for the disease

in question.

Comparisons of this Macrosporium were made with M. Solani from

potatoes ; with Macrosporium cultures isolated from a tomato fruit rot

from New Jersey, and with typical
"
nail-head

"
spots on tomatoes in

Florida. These comparisons show that the Macrosporium here discu ed

difiers from the one isolated in Florida, and resembles, on the other hand,
M. Solani and the Macrosporium isolated in New Jersey. It should

then be referred to in future as Macrosporium Solani Ell and Mart.

1 193
- Fungi Isolated from "

Spotted
"
Apples in Great Britain. — HopiE, a. s.

(Dept. of Plant Phj-siology and Pathology, Imperial College ol Science and Technnology) ,

in the Journal of Botany^ British and Forei'^n, Vol. liVlII, 'So. 604-, pp. 238-242. Eondon,
Oct. 1920.

During an investigation into the spotting of apples, which commenced
at \Msley in 191 5, several fungi were isolated from the diseased tissue

underlying the surface spots occuring on apples of many different varie-

ties cultivated in Great Britain. These fungi do not usually form fertile

reproductive bodies in situ
; they sporulate, however, when grown in po-

tato mush agar.
Besides LeptosphaHa vagahiinda, Coryneum foliicolum, Fusarium

Mali, Alternaria Grossularieae, and other readily identified species, the

fungi obtained included a number of forms wliich could not be determined

at the time. The latter are now regarded as new species, and technical

descriptions are given for the first time using the following names :

Pleospora Pomorttm, n. sp., Polyopeus, n. gen., P. purpureus, n. sp.,

(and vars. varus, incoloraius, latirostratus, nigrirostratus) ,
and P. Pomi,
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• n. sp. (and w r venis ?.nd torpidus), P. recurvatus, n. sp., (and vars. venis

and curvatiis), P. aureus, n. sp., Fuckelia lotryoidea, n. sp., Coniothyrium

Cydoniae var. Mali, n. var.. C convolutum n. sp., AUernaria pomicola n. sp.

Sclerotium stellatum n. sp.

1194
- Sporotrichum Persicae n. sp., a Mucedineae Injurious to the Peach in

Liguria (Italy).
— Pollacci G. in the Atti deirisiituto botanico deWUniversita di Pavia,

Series II, Vol. XVII, Part 5, pp. 203-208, plate, i Milan, 1920.

In June, 1920, the Cryptogamic Laboratory at Pavia received from

Albenga some peaches in different stages of development for examination.

On the pericarps of all the fruits, there were white incrustations or patches ;

"these were usually very clearly marked out, the edges being seldom irre-

gular. Many of the peaches were co^ered with a numerous small spots,

whereas on others the patches were few, but very extensive, sometimes

invading the greater part of the pericarp, ^he colour of these incrustation

was nearly always pure white, but in some cases there were blackish

nuclei present.
From information received from Albenga, and from a visit paid there

by the author, it appeared that this disease, which had never before been^

seen by the horticulturists of the district, was both serious and wide-spread.

The author himself observed it on all the peaches he examined in the re-

gion of Loano.
The varieties most attacked were

"
Trionfo,

" " Amsden "
and

"
Scneed.

"

The pericarp beneath the patch does not rot, but thin white incrusta-

tions form which spoil the fruit, and often render it unfit for sale. On cut-

ting the peach, the tissue under the skin seems to be unaltered Among the

innumerable hairs of the pericarp, and only where the patches are present,

there appears, however, a quantity of hyphae, often accompanied by the

conidia of a raucidinea described by the author as a species new to science,

under the name of Sporotrichum Persicae, sftid which he considers to be

the cause of the disease. The author suggest the name of
"
peach sporo-

trichosis
"

for the disease.

Artificial cultures of the micromycete were obtained by introducing

portions of Sporotrichum taken from the characteristic patches of
"
sporo-

trichosis
"

into a medium con;posed of boiled peach pulp and agar. After

two or three transplantations, pure cultures with the characters peculiar

to the fungus are obtained. If a small piece of the fungus is removed with,

fine forceps from the patches of
"
sporotrichosis,

"
or taken from the ar-

tificial cultures and placed on green peaches which are still growing on the

tree, alterations of the pericarp very similar to these previously described

make their appearance after a fortnight. Needle-inoculations gave no

positive results.

Bordeaux mixture applied to the diseased peaches has had no good,

practical effect. The author believes that it is necessary to treat the fruit

with copper salts while they are still very young, and to use mixtures con-

taining some adhesive substance, because, otherwise, the long hairs
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covering the pericarp and forming a refuge for the mycete, pre\ent the

drops of the spra}^ from remaining on the peach.
Practical experiments carried out with a view to determining the

effect of copper sulphate upon the germination of the conidia of Spor.
Persicae taken from artificial cultures, have shown that very small quanti-
ties of a solution of copper sulphate are enough to kiU the conidia, and thus

prevent their germination.

1 1 95
- Disease and Pests of Pine-apple in Cuba. — See No. 1119 of this Review.

WEEDS
BJSTD PARASITIC

FLOWERING
PLANTS

WEEDS AND PARASITIC FLOWERING PIvANTS

1 196 - The Prickly Pear in Australia. — Alexandra, W. B. (science Abstractor in

Institute of Science and Industry, Bulletin No. 12, pp. 5-48 Melbourne, 1919 ; II. Campbell

W. S., Queensland A'iricultural Journal, Vol. VIX, Pt. 2. pp. 73. Brisbane, Aug. ig^o'

Although the tree pear has become naturalised in all AustraUan Sta-

tes, it is at present only in Queensland and New South Wales that prickly

pears have become a pest. The area infested contracts with the areas

under the principal crops 1916-17, as follows :

Crop Area in Acres

Prickly Pear. 25 208 000

Wheat
'

II 532 82S

Hay. 2 671 S62

Oats. 844130

Green Forage 39o 867

INIaize 360 072

Orchards and Fruit Gardens 257 687

Total under Crops . . . 16 806 380

The rapidity at which the prickly pear spreads can perhaps be suffi-

ciently gauged by the fact that it has overspread some 23 000 000 acres

in less than 50 years. There is little doubt that cattle and horses are more

important agents in spreading the pear, than birds.

Utilisation : Food for Man. — Reference is made only to use in

other countries, of the Barbary Fig., Opuntia Ficus-indica, decumana,
and 0. streptacantha.

Fodder for Cattle (i).
— The Pest Pear {Opuntia inermis) has proved

of considerable value as a fodder reserve in case of drought, but

four experiments carried out with the feeding of this pear to steers,

dairy cattle, calves, and sheep, point to the following conclusions :

(i) Preliminary treatment is necessary prior to the feeding of stock. It may
be harvested, sHced by hand or machine and fed in troughs, or singed,

roasted or boiled. The last was found to be the least satisfactory.

(2) This pear is not highly palatable to any of these animals, its chief utiUty

is as an 'emergency drought feed. (3) For full maintenantce of stock, a

(2) See R. March 1915, No. 299; -Nov. 1915. No. 1180, Feb. 1917, No. 169. (Ed.).
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, supplementary protein supplying feed is required, i. e. linseed meal, cocoa

nut oil cake, maize oil meal, lucerne or cowpea (hay or chaff). (4) The in-

clusion of apreciable quantities of prickly pear in rations for milch cows
lowers the percentage of butter fat, and reduces the total fat yield, but

maj- slight!}^ increase the flow of milk. The milk is suitable for cheese

making purposes. For milch cows it is more advantageous to use only

part and not the whole as ro: ghage ration. 5) (). inermis is a suitable feed for

cows in calf if the deficiency of protein is added, also for weaned calves,

during drought. (6) For dry sheep, the ration must also include some kind

of rough chaff, and in anj" case is unsuitable for ewes rearing lambs, or for

lambs. Blood-meal can be used instead of linseed or other meals to pro-
vide the necessary protein. (7) Cattle must have access also to edible scrub

or herbage suppl^dng protein. (8) In hot weather all stock fed with priclcly

pear require water.

Green Manure. — Potash is added to soil by this means (i) as well as

its value as humus. In Ce^don, India, South Africa and Mediterranean

Countries, and occasionally in Australia, it has been 'tried with success.

The products obtained from the prickly pear by the process of destruc-

tive distillation were investigated in 1913 (Cambpbell). The liquid

distillate, crude tar and charcoal were constituted as follows ; Water,

88.4 %. —
; cid (as acetic) 0.154% — ammonia, primary and secondary

amines (as ammonia) 0.005 % ~
tertiary amines (as pyridine)

— crude

Tar. I % - Charcoal 4 %.
As a source of alcohol ahd the utilisation of the fibre for conversion

into paper pulp or board have not proved economical proceedings in Aus-

tralia.

Eradication. — i. By Mechanical Means. — The only adequate
method suggested at present is the rolling down of the infested area,

followed by collecting and burning or ploughing it in as green manure.
2. Poisoning.

— The materials found more or less injurious to

prickl}' pear were :

— antimony chloride — arsenic mixtures — barium

chlorate, — cadodylic acid — chlorine — chloroform — copper sulphate
—

ferrous sulphate
— formaldehyde —

lysol
— mercuric chloride — mer-

curic oxycyanate — phenol
—- phosphorus —

potassium compounds —
sodium compounds —

sulphuric acid — zinc chloride and zinc sulphate.
Four methods were employed : SoHd injection

—
liquid or solution injec-

tion, —
spraying

—
gas or vapour charges.

The compounds of arsenic were found undo btedlj' the most efficacions

and ecomical poisons, and during the last year of experiments only the

three following specifics were given further trials viz : Arsenic acid (crude
arsenic pentoxide)

— arsenious chloride (arsenic trichloride)
— arsenite

of soda and salt (arsenic trioxide, caustic soda and common salt)

The first is the most poisonous specific, but is unobtainable in AustraUa
;

arsenious chloride i ; the only specific available where the pear is so dense

that it can only be gassed ;
arsenious acid

"
white arsenic

"
used in

(i) See R. Xqv. 19 15, No. 11 31. [Ed)
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solution together with caustic soda is cheaper, but not so efficient. It is

less dangerous to use but involves the use of large quantities of water
and two spraying operations.

The cost under present circumstances amounts from £2.ios to £4

per acre.

3. Employment of Natural Enemies (i).
— In many localities the

Tree Pear [Opuntia monacantha) has been almost or quite exterminated

by a cochineal insect {Coccus indicus, Green.). The author suggests
that it is possible that a hybrid might be produced between the Pest Pear

and the Tree Pear, and that the cochineal insect might be induced to feed

on this, and after a time be transferred successfully to the other parent.
A common snail {Helix aspersa) is adicted to prickly pears at Sydney
and it is also suggested that a very large snail {A chatina fulico) from Africa

should be introduced into infested areas.

The Travelling Commission of the Queensland Government prepared a

list of number of other insects which live entirely on prickly pear in America,
are not known to feed on any other type of vegetation, and which can be

recommended to be introduced into Australia with proper safeguards, and
also recommended that two fungi {Gloeosporium lunatum and Sclerotitim or

Sclerotinia Opuntiarum) which cause diseases of prickly pear in South

America should also be introduced. The Government Advisory Council has

received a grant for research work on the prickly pear problem. The author

adds a list of the recommendations of the executive committee for this

work, and also an appendix giving the sources of information and biblio-

graphy employed in this article, and the advised precautions which should

be' taken if arsenious chloride is used on infested areas.

II. — Apparently the only effective method of eradication in the

infested area in New South Wales was found to be by burning, but in most
cases this was inpracticable. The author considers that the only method
which will keep the pear in check and ultimately eradicate it is the appli-

cation if intense heat. ^

The heat formed by the combustion of 1.7 volumes of oxygen, and
I volume of acetylene (3482° C) applied by specially constructed blowpipe,
or even a heat of 1000° C would entirely melt the pear like wax. Although

perhaps an expensive process, the results would prove exceptionally i^

beneficial to Queensland. ^

1 197
-
Efficiency of Indigenous Insect Pests as a Check on the Spread of Lantana

aculeata (= L. Camara) Verbenaceae in India. — r.\machaxdro rao., in

Memoirs of the Department oi Agriculture in India. Entoinolojcal Scries, VoL V. No. 6.

pp. 239-314, figs. 3, pi. 14. Calcutta, June 1920.

The author undertook the study of the indigenous insects parasitic
on Lantana aculeata 'L,. {

^^ L. Camara L.), in India, with a view to ascer-

taining the existence of species which serve as an efficient check on the

spread of this Verbenaceae, which was first introduced into the country
as an ornamental plant, and has since become distributed at random

(i) See /?. Karch, 1916, No. 365. (Ed.)
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and is now a troublesome weed throughout India and Burma The shrub

is really a denizen of the Tropical American Region and the distribution

extends to Ceylon, Hong-Kong, Singapore, Mauritius, Seychelles, and in

fact to the whole of Tropical Asia and Africa.

In Hawaii, successful results have been achieved by the introduction

of Mexican insects by Koebele selected and set free by Dr. Perkins ;

but conditions are unfavourable to importing foreign insects into India.

A shipment of the seedfly (Agromyza sp.) was reported to have been made
from Hawaii to New Caledonia, Fiji Isles, and AustraUa. But as the

flora of India includes a number of other useful Verbent ceae spp., and

seeing that the seed-fly is liable to attack these also, it is not considered

prudent to introduce the said fly into India.

The author has discovered that in India and Burma, L. aculeata is

subject to the attacks of numerous insects (he has enumerated 148 species),

to two fungus diseases and to the attack of dodder {Citscuta sp). Few
of these are however really important

The most efficient undoubtedly is the Plume-moth {Platyptilia pu-

sillidactyla Wlk.), Which is found throughout India, except perhaps in

Punjab. It breeds also in L. indica and Lippia germinata ; but is itself

kept in check by parasites.

The various microlepidopterous caterpillars such as Lohesia aeolopa

Meyr., L. genialis Meyr., Cacoecia epicyrtaMeyr., are not found insufficient

numbers to prove efficient checks.

The Ivymantriads, such as Euproctis spp. and Olene mendosa Hb.

w^ould be efficient, if they occurred in sufficient numbers, but as they also

attack cultivated plants, they cannot be encouraged
The caterpillars of other lepidoptera Hypena sp., Diacrisia ohliqua

Wlk. var. confusa and todaya, D. flavens Moore, D. indica Guer., D. lubri-

cipeda (?), Pericallia ricini Fb., Amsacta albistriga Wlk., Creatonotus

gangis L., Celama iniernella Wlk., C. fasciafa Wlk., Chionaema peregrina

Wlk., Asura rubricosa Moore are chiefly leaf-feeders and are not so useful

as those that feed only on the flowers and thus directlj'- control seed for-

mation.

The dipteron Asphondylia sp., which feeds on the pollen masses and

causes the formation of a gall, even when it occurs in abundance, is of

low efficiency, and as it is ver}' probably identical with A. sesami Felt.,

which is fairly serious on sesame in Coimbatore and Nagpur, it ought not

to be introduced into new districts

Amongst the rhynchota, the bugs Plautia and Nezara, etc., are found

feeding on fruits, whilst others attack flowers e. g. Campylomma sp., but

it is doubtful if the bugs on the whole, are realty efficacious. Orthezia

insignis Doug., which has been unconsciously introduced into the WVnaad,
is on the other hand an eftective check on Lantana, as it is known to

kill the bushes outright ; but owing to its well known polyphagous nature,

it is an insect which ought not to be tolerated.

The result of these investigations appears unmistakeably to indicate

the absence at present of any indigenous insect capable of checking the
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spread of Lantana in India. However, at least in parts of India, some
insects are sufticienth'' numerous to serve as auxiliaries if an efficient insect

of the nature of the Agromyza sp., were to be introduced.

1 198 - Eradication of Silver Ferii in New Zealand. — Deem, j. w., in The N.ew Zealand

Journ.'.l of Airiculturc, \'o\. XX No. 6, pp. 35^. Wellington, June, 21 1920.

From the experience of settlers, and according to the writer's own
observations in North Island there appear to be only two effective methods
of treatment where silver fern (Pieris scaberula) is prevalent. First, to

subdivide the area and stock heavily with sheep or cattle, according to

the conformation of the land. As the patches of fern are crushed out they
should be surface sown with a heavy seeding of grass suitable to the dis-

trict. If the land is steep, the mixture should contain a large percentage
of Danthonia pilosnia. Secondly, to fire the patches of fern, preferably
about the end of ]\Iarch, but this shotild not be undertaken unless the

fvrn is in a very dry condition. As soon as the ashes are cool, a heavy
seeding of grass is recommended and this to be sown before rain has fallen.

Pteris scaberula is also known as carpet fern, creeping fern, hard fern

and pig fern.

INJURIOUS INSECTS AND OTHER I.OWER- AMIMALS

GENERAL 1 199 - The Selectioii of Food Plants by Insects with Special Reference to Lepidopterous
Larvae. — Brues, C. T. (Bussey Institute, Harvard University), in The American

Naturalist, Vol. EIV Xo. 633, pp. 313-332. lyancaster. Pa. July-Aug. igacj.

Nearly all the larvae of the Uepidoptera are ph5^tophagous at the pre-
sent time and according to the author there can be no question that since

the order has existed, this condition has prevailed. Owing to tiie change
in the form of the trophi during metamorphosis by which the adults de-

velop haustellate or sucking mouthparts, the food of the imagines is

entirely different from that of the larvae, and they subsist on liquids,

mainlj^ the nectar of flowers.

Although nearly all the species feed on plant food, a few isolated cases

feed on other living insects or on material of animal origin ; wool, horn,

beeswax, etc. The prey in the second case almost always consists of Coc-

( cids or Aphids where predatory caterpillars are concerned. Other interesting

examples are the Feniseca tarquinius which feed on plant lice on the alder

and the Lycaena avion. The larva is herbivorous in its early stages, but

enters the nest of ants to prey upon the anti-larvae during its final period
of growth. No less than 75 species of European Uepidopterous cater-

pillars are known to be occasionally predatory through temporary aber-

rations of their trophic instincts. Such plasticity of behaviour leads to

the conclusion that the origin cf sarcophagy in Uepidoptera is due to inde-

pendant changes which have become firmly fixed in individual species

or genera.
The use of Phanerogams as food plants is very general, but it is noti-
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ceable that in a former tabulation (Scudder) of the food plants of butterflies

of eastern N. America, the following families are entirely omitted:—
Iridaceae, Orchidaceae, Caryophyllaceae, Euphorbiaceae, Vitaceae, Pri-

mulaceae, and Rubiaceae. Observations as to the habits of special

species seems, however, to indicate that the selection of food plants must

be considered as dependent upon one or several of a number of factors

namely :

i) The odour of the plant and also its taste
;
for example, the oligo-

phanous species occuring on Cruciferae, Umbelliferae and various Compo-
sitae, and the selection by the san.e insect of several plants in a family

like the Solanaceae where a more or less similar odour does not become a

family characteristic.

2) Some attribute of the plant.

3) A similarity in the immediate environment or general form of

the food plant. Certain oUgophanous and polygaph u ous caterpillars feed-

ng mainly on trees or shrubs, e. g., as the gipsy moth, Cercropia moth,
etc. and some of the Arctiid moths that feed upon a great variety of low

plants.

4) Apparently chance associations that have become fixed, which

seem to be analogous to structural mutations.

The food habits are tabulated as follows :

Melitaeids Various plants

I^imenitids » »

Apaturids » »

Ruralids » »

Urbicolids » »

Papilionids » » (Several groups with parti-

cular food plants)

Vanessids Urticaceae, Compositae, etc.

Argj^nnids Violaceae exclusively

Brenthids Violaceae generally

Pierids Cruciferae essentially

Anthocarids » -'

Satyrids. • • Graminae mainly

Sub Group Thymelicines » »

Urbicolines » »

C3-clopidines
» »

Hesperiines I,eguminosae and various other plants

Coliads » almost entirely

Gonepter\'gids Rhamnaceae

I,ycaenids Diverse food habits

Chrysophanids Polygonaceae almost exclusively

1200 - Cyc/oneda sanguinea. Carnivorous Insect in Cuba. — See No. 1097 of this

Revieu).

1201 - Pests Attacking Rice in Southern Rhodesia. — See No. 1093, of this Review.

1202 - Insects Injurious to the Leguminous Forage Plant Desmodium leiocar-

pum in Cuba. — See No. 1097 of this Review.

[1I99-I%002]
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1203
- On Bruchophagus funebris Clover and Alfalfa Seed Chalcis Fly.

—
Urbahns, T. D. (Entomological Assistant, Cereal and Forage Insect Investigations), in the

United States Department of A^^riculture, Bulletin'So.8i2,pp. 1-19, tables 2, figs. 2, pi. 8,

Bibliogr. of 11 publications. Washington, D. C, Kay 31, IQ20.

Seed pods of alfalfa examined in California in April 1915 showed

39 % of the seeds to be infested. Periodical examination indicated that

attacks increased until mid May, but from then until mid July the average

dropt to 28 %, this being the time when pods were forming in great abun-

dance. The average from then until the end of September was 49,5 *^o,

and seed pods collected in mid October gave 85 % infected seed. Af
ter the harvesting of the latest seed crops, and after spring irrigation which
hastens emergence of adults, there was a sudden scarcity of eggs, breeding
larvae and pupae in the field.

Experiment proved that the pathenogenetic habit is well established

in the females of this species.

The most practical methods of prevention are mostly cultural methods
such as the burning over of infested areas to destroy hibernating larvae,

and the cultivation of alfalfa seed fields during the winter, and thus

covering the infested seeds containing these larvae. Irrigation in early

spring is advised owing to the fact that the emergence of the pest is ac-

celerated from seeds of the newly forming crop which would otherwise

become sufficiently dry to force many of the larvae into a resting period.
Actual destruction by irrigation has proved unpractical. Cutting early

plants on waste areas ;
the careful cutting of hay crops, pasturing before

growing seed after the removal of the first crop, (but avoiding the mistake

made by pasturing badly infested areas not worth harvesting) ;
care taken

to secure a heavy setting of pods with the first bloom and removing the

crop from the field as early as possible : these are all essential in order to

avoid a high percentage of infested seed.

As a result of the increased abundance of chalcis flies in the summer,
an attempt to grow a second crop of alfalfa seed in a single season is destined

to failure.

The larvae of a predacious midge described by Felt as a Lestodiplosis

sp., apparently destroy the larva of B. funebris. It seems probable that

they confine themselves to cracked and broken seeds and where the larva

is exposed.
In addition to the hymenopterous parasites previously mentioned

by the author (i), the following are included : i) Tetrastichus hruchophagi
Gaban in Northern United States, especially California. This has been

observed to destroy about 50 % larvae 2) ;
T. venustus Gahan found in

California and. Arizona
; 3) Liodontomerus insuetus Gahan, New Mexico,

Kansas, Arizona; 4) Habrocytus medicaginis Gahan in California, Idaho,

Utah, Arizona, South Dakota, Kansas, New Mexico, Nevada and Oregon j

5) Eiipelmiis sp. in California.

I

(i) See R. June, igro, No. 797. (Ed.)

;[130.'{J
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The life history, distribution, and means of dispersion of B. funebris

are described in detail.

1204 -Bruchus quadrimaculatus, the CowpeaWeevil in Texas.— paddock, f. b.

and Reinhard H. J., in Texas Agricultural Experiment Station, Agirciiltural and Mecha-

nical College of Texas, Bulletin No. 256, pp. gz. figs. 3, pi. 6. College Station' Brazos

County, Texas Dec. 191 9.

Bruchus quadrimaculatus Fabr. (Cowpea weevil) seems to be found in

every locality in Texas wherever any variety of Vigna Catjang is grown.
The climatic conditions of the State are especially favourable for the

development of the weevil. All varieties of cowpeas grow in the locality

are subject to attack, and no preference is shown by the weevil to any

particular variety. The annual loss in Texas of the V. Caljang crop,

resulting from this insect, is very great. ^

Under favourable condition
,
the life cycle from egg deposition to

emergence of the adult may be completed in less than 3 weeks. The

weevil is very prolific. An average of 106 eggs have been produced by
females during the warm season. Temperature has a positive influence on

the rate of oviposition and the length of the various stages of the weevil.

In stored seed, breeding is practically continuous throughout the year.

Most weevils undoubtedly hibernate in stored seed. Nine generations

of weevils occur in a year at the College Station.

The larva of B. quadrimaculatus is attacked by the parasite Brucho-

bius Laticeps Ashmead. The minute egg parasite Uscana setnifumipennis

Girault destroys the weevil eggs in great numbers. The weevil is, however,

not sufficiently checked by its natural enemies.

Proper harvesting will greatly reduce the initial infestation of the field.

To prevent seed from becoming reinfested, it must be stored in tight bins

or containers and not in sacks. The weevil can be destroyed in any stage

by heating the infested seed to a temperature of 1460F for an exposure of

15 minutes which will not affect the germination of the seed. Fumigation
with carbon bisulphide is an effective means of destro3dng the weevil, and

used, at the rate of 4 lb., per 1000 cub. ft., of space with a 24 hour exposure,
it will kill the insect in any of its stages. It should be remembered that

fumigated or heated seed is, contrary to the general belief, always subject
to reinfestation by the weevil.

1205 - Rhyparida morosa a Leaf Eating and Stem Boring Beetle on Sugar
Cane in Queensland.

—
Jarvis. E. (Assistant state Entomologist) in the Queensland

Agricultural Journal. Vol. XIII, Vol. 6, pp. 274-276, PI. i. Brisbane, June, 1920.

Report of the infestation of third
"
ratoons

"
(new shoots springing

from the sugar-cane root after cropping) by the chrysomelid beetle in the

Cairns district, Queensland, 1920.
The attacked leaves were edged with fragments of dead brown tissue

lying between holes and thus cut off from the usual supply of moisture.

Specimens were also noticed feeding with similar effects on the leaves of
"
blady grass" [Imperata arundinacea) ,

the native food plant of this

[1^03-1305]
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insect. Experiments proved that three beetles in four days severely

damaged a plant about 15 in., high.
The larva was found to have eaten a central tunnel about ^j^ in. long at

the base of t^ie sucker, and it was also found in the succulent underground
portions of the stalks of the

"
blady grass

"
;
in all probability a certain

percentage of young ratoon suckers growing close to the area covered with
the former plant are often killed by this insect.

A description is given of the larva, pupa and the adult beetles. The
last are noted to be somewhat gregarious in habit, and have often been found
on the-ends of young twigs of Ficus opposita.

1206 - On Prosayleus phytolymus the Dicky Rice Weevil in Queensland. —
Gallard, I,., in The Agricultural Gazette of New South Wales, Vol. XXXI, Pt. 4, pp. 280-284-

figs. 3. Sydney, April 3. 1920.

This has been a seriQus pest in orchards and nurseries for the last 15

years in Cumberland but no previous attempts had been successful in the

discovery of the larvae of Prosayleus phytolymus. The writer, however,

managed to secure both pupae and full fed larvae at various intervals in

the \'ear. The behaviour of these indicates that the pupae are not ready
to emerge until the end of February, in conjunction with spring growth.
The first brood takes place in October and November.

The insects live chiefly on yoi.ng shoots and fohage, and young fruit

is also attacked, but the question had remained unanswered as to why
young trees eaten badly never made much growth. The reason can now be

given owing to the discovery- of larvae damaging the root-. Chafing on
the bark and in many cases distinct corrugations along the roots could be
traced. In this respect the habits of the larvae are almost identical with
the apple root borer {Leptops hopei) although much smaller in appearance.

Preventive measures. —
B}- shifting beds as the weevils appeared in

am' quantity an example is given of a fine plot of citrus trees almost free

from any trace of attack. Where infected plots in other cases had been
enclosed as poultry runs, the result was found advantageous. Reports
with regard to the use of arsenate of lead sprays are contradictory but it

is advised if used judiciously.
The discovery of a number of small carab beetles and Therevid fly larvae

both very carnivorous, during the search for the larvae in question, sug,

gests other possible modes of treatment and needs further investigation,

especially as there has been a gradual decrease in trouble in the areas where
these specimens were also found.

1207 - Root-bark Channeller of Citrus (Decilaus citriperda).
— Tryon, h.

(^niova.o\ogist),m the. Queensland Agricultural Journal, Vol. XIII, Pt. 2, pp, 71-82, pi. 3.

Brisbane, Feb. 1920.

The Director of Fruit culture A. H. Benson, devised a field experiment
to be conducted by J. MitchelIv in 1918 aiming at the subjugation of this

pest, associating with him for the purpose a Montville Fruit Growers

Experiment Plot Committee. In 1919 the author was sent to inquire into

[I205-I207]



INSECTS INJURIOUS TO VARIOUS CROPS I381

the trouble, and gives details of the symptoms, the citrus species subject

to the insect attack or immune, the factors contributory to attack, and a

description of the insect and its habits with suggested remedies to combat

the pest.

Results show that all varieties of citrus producing ordinary oranges,

especially those of the mandarin type are favoured by the beetle. The
lemon is also attacked in some instances (trees on non-lemon stocks, however,
afforded the instances referred to). Not a single instance of a Seville orange
tree showing injur3^ was observed. Grafted or worked trees experienced the

ill effects from attacks to a much greater extent than seedling trees. Deep
rooting trees as ordinarily understood, escaped attack or injury ;

shallow

rooting ones the reverse. Trees that experienced most damage were those

in which natural decadence had commenced or been accelerated in its pro-

gress by uncongenial soil conditions, defective treatment, soil depletion
and adverse seasons, rendering the superficial soil unsuitable generally for

plant growth.

Observations show that the floor and walls of the chamber at the head

of the gnawed channel in which the grub resides produces constantly lit-

tle droplets of gum that redden as the}- dry and fills its chambers not with

the by-products of digestion, but with triturated fibre principally. In

addition to the special gum exudation, on the sides of the channel and on

I
its base to a less extent, issues from the active cambium and other elements

of cortical tissue, a gelatinous substance that is of orange colour and hard-

ens on exposure. This lining forms plant tissue also, and in fact is the com-
mencement of the formation of callus, which will itself serve to protective

living wood beneath from further destructive change. Circumstances do

not always favour the development of this callus and then fatal injury

may result.

With regard to preventives and remedies the author suggests the fol-

lowing : (i) As the insects evidently gain access to the roots at the base of

the tree trunk or collar it' would appear that they might be prevented by
placing in the soil some repellant substance

; (2) at a later stage the new in-

sect fumigant Para-chloro-benzine has been found to succed where others

have failed ; (3) some fluid contact insecticide, not itself a plant tissue de-

stroyer may be used, as the beetle is accessible in its
" burrow

" when the

soil is dr}^, e. g. kyanit ; (4) judicious use of fertilisers, etc.

Further experiments are needed, however, as a guide to the best pro-

cedure, as a mode of treatment has not yet been discovered that can be re-

lied upon for successful results.

1208 - Lycius brunneus, Powder post Beetle and its Parasite in Southern Queen-
sland. — Froggatt, W. W. (Government Entomologist), in The Agricultural Gazette of

New South Wales, Vol. XXXI, Pt. 4, pp. 273-276, Sydney. April 3, 1920.

Specimens of this beetle previous to their discovery in Australia,

were elsewhere identified under the following synonym.s:— L. cohydiodes

{En^Q.nd), L. glycyrrhizae (France), and L. rugtilos^is (South vSea Islands).

[1207-1208]
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It is certain that the eggs or young larvae are in the sapwood when the
timber is sawn up and used for building purposes, but their presence is

not evident until about 12 months after the house is erected. After a

series of years the infected wood is reduced to a mass of wood dust, held to-

gether by an- outer thin skin of wood perforated with fine holes. The lar-

vae may be found in timber wherever unseasoned wood (or sapwood)
has been worked up in both soft or hard woods.

Ther _ has been no previous record according to the writer, of a parasite

attacking or checking the spread of this harmful beetle. But, in 1919, a

badly infested punctured board of
"
blue fig

"
[Elaeocarpns grandis) from

which powdered dust was falling, was kept under observation for several

months. Several adult beetles then emerged in May, identified as L.

hrunneiis and at the end of this month, their hymnoptera parasite, a

Braconid w^asp, 4 mm., long, was first noticed proceeding from the holes

in the board.

A description is given of the insects belonging to the genus Lyctus as

a whole and also of the appearance of the parasite.
Other members of thi genus elsewhere recorded as powder-post beetles

are : L. unipunctattis ,
the most common and destructive, and L. opaculus

in stems and canes of grape vines (in the United States), and L. striahis

in red oak {Quercns rubra) floors (in Michigan).

1209 - Damage Caused by White Ants Relative to the Temperature of the Subsoil

in Bihar, India. — See No. 1053 of this Review.

1210 - Formosan Termites and Methods of Preventing Their Damage. — oshima Ma-
SAMiTSU (Institute of Science. Govt, of Formosa), in The Philippine Journal of Science,

Vol. XV, No. 4, pp. 319-383, pi. 13. figs. 5, tables 43. Manila, Oct. 1919.

In Formosa and Japan 14 species of termites are found, four of which,

namely, Coptotermes forniosanus, Leucotermes speratus, Leiicotermes flavi-

ceps and Odontoiermes formosanus are known as pests of wooden structures

During the last ten years, investigations were made by the author, especially!

with regard to the first mentioned species. After a thorough study of the

habits of these termites, experiments were made with 45 species of native]
and exotic woods.

Comparative results from two experimental areas led to the conclusion;
that the teak {{Tectona grandis L.) and the cypress pine {Callitris g'auca)^
are absolutely immune timbers.

Detailed records indicate that resistance is neither due to physicalj

properties nor to the inorganic compounds contained in the timber. Ii

is however due to the organic compounds (oils or alkaloids) repellent or]

distasteful to the termites, and these are extracted by means of benzen(

or alcohol. The cypress pine contains about i % of volatile constituent;

according to former investigations, but nothing definite can yet be statd

concerning teak. The principal ingredient of the volatile constituent i

guajol 60 % which is said to be highly antiseptic. The Foochow ceda:

{Cunninghamia sinensis R. Br.) the prir^cipal building material in SoutI

China contains
"
cedrol" 4.6 %, another sesquiterpene alcohol but not ident-
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ical to guajol. This cedar is highly resistant but not immune. The Randai

cedar {Cunninghamia Konishii) contains 1.62 % cedrol, but its resisting

powers have not yet been investigated.

Preventive measures. — As the sesquiterpene alcohol seemed to

be one of the chemicals effective in preventing attack, work was extended

to discover some home product from which this could be obtained, for use

in conferring immunity upon non resistant timbers. Camphor oil was exa-

mined and analysis proved that this contained 25 % of the required alco-

hol. To test its effect, a fixed quantity was injected into Japanese pine
It was found that the controls were seriously attacked after five to seven

days while the treated blocks remained unattacked for about one year.

After numerous experiments as t?o the result of treatment with different

percentages of camphor green oil solution from the economical standpoint,
the mixture of

" Niizu
"
neutral oil and the camphor green oil (10% solution)

was found the most advantageous.
The effectiveness of other chemicals was tested in combative measures

against the termites Odontoiermes formosanus. After three years trial,

the only four chemicals which proved effective were the high fraction of coal

tar, mainly consisting of anthracene oil distilled at temperature above 2700C,
The percentage of damage was inversely proportional to the amount of the

anthracene oil. The author recommends the use of this oil in the field but

not for use in houses on account of the staining of timbers.

The termite proof concrete layer has been found entirely satisfactory
in preventing the entrance of termites from the ground. lyime mortar is

strictly forbidden as this is readily attacked.

[1810]
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PREFACE

This index though arranged alphabetically retains the grouping ot

the subjects used in the International Review.

Except in the case of the original articles, which are numbered accord-

ing to their pages, the numbers of each subject refer to the paragraphs in

the International Review.

The index consists of three parts : one of the original articles, one con-

cerned with Agricultural Intelligence and the last with Plant Diseases.

In case of errors in the Bulletin with reference to scientific terms and

the names of authors, it should be noted that the correct spelling can be

relied upon in the Index.

The Table used for the conversion of the Weights, Measures and Money
values of the various countries to the Metric System is included. A list

is also given of the Periodical Publications reviewed by the Bureau.

This Index was prepared by redacteurs : Dr. Giulio Provenzal and Prof.

GiuHo Trinchieri, the latter compiled the Index of Plant Diseases. The

whole was adapted to the English Edition by redactrice Miss M. L. Yeo.
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INDEX OF ORIGINAI. ARTICLES

Juklin-DannfeIvTH. —
Agricultural Accounting Offices in Sweden, page 407

Larsen O. H. — Organisation of Agricultural Book-keeping in Denmark,

page 279.

Mascheroni Ettore. The Rearing of Donkeys and their Crosses with

Horses in Italy and her Colonies, page 130.

II. AGRICUIvNURAIv INTElvLIGENCE

A) INDEX OF SUBJECTS

Abaca, 203, 1104.

Abies, see Fir, Spruce.
Abroma fasHwsa, 1104.

Abyssinia, see Ethiopia.
Acacia: A. latifolia, 432. A . longi-

folia and spp., 432. A. decuvrens,

527. A. horrida, 865.

Acanthosicyos horrida, 865.

Acanthus ilicifolius, 11 42.

Acapii (Mahogany), 773.

Acrosticum ameum, 305.

Actinomyces sp., 1062.

Adiantum flabellatum, 305.

Adonis aestivalis, 197.
'

Aeluropus villosus, 11 42.

Aeschynomene cannahina, 203.

Aeschynomene sp., 864.

Africa British East : Wheat Hybri-
disation and Selection, 733.

Africa French West : Agricultural

and Industrial Consultative Com-

mittees, 159. Mules, 228. Kapok,

321. Cultivation of the Oil Palm ;

Yield and Export of the Palm
Kernels and Oils, 423, 424. Cotton

Growing, 522. Stock Rearing, 511.

Forests of the Ivory Coast and

Gabon, 666. The Exploitation of

the Oil Palm {Elaeis guineensis)

on the Ivory Coast, 869. Improved
Methods of Cultivating the Ground-

nut in Senegal, 870. The Impro-
vement of West African Varie-

ties of Rubber, 872. Forests, 11 28.

Africa North : Production of Vines

Grafted on American Plants, 430.

Ostrich Breedmg, 448. The Culti-

vation of Cotton, 522. Flax Culti-
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vation, 1102. See Algeria, Morocco,

Tunisia, etc.

Africa South : Goat and Sheep Rear-

ing, 233. Production of Farmyard
Manure, 298. The " Uba "

Variety
of Sugar Cane, 326. Cattle Fat-

tening Experiments, 777. Fodder

Trees and Shrubs for South Africa,

865. Cultivation of Rice in

Southern Rhodesia, 1093.

Agave : Exportation of Henequen
from Yucatan, 132. Agave Cantula

Roxb., 187. Analyses of Agave Can-

tata I,eaves, 203. Agave sp., 432.

See also Sisal.

Agricultural Book-Keeping, see Rural

Ek;onomy.

Agricultural Education : Sugar-mak-

ing Schools in Canada, 160. Agri-
cultural Education in Belgium,

713. The "
Ecole Superieure

"

of Rural Engineering in Paris,

830.

Agricultural Improvements : Elec-

trical and Soil Improvement in

Italy, 295. Means whereby Soil

Erosion may Be Prevented in Old

Plantations, 328. Experiments
on the Improvement of Peaty
Soils by means of Sand, in Den-

mark, 391.

Agricultural Institutions : Agricul-
tural and Industrial Consultative

Committees in French West Africa,

159. Ecole Superieure of Rural

Engineering in Paris, 830.

Agrostemma Giihago, 197.

Ahitrombilahy, Chrysopogon sp., 971.

Ailanthus glandulosa, 432.

Albania : Pig Diseases, and Rearing,

99-

Albizzia occidentalis, 864.

Alcedo spp., 350.

Alcohol, see Distillery.

Alder : Percentage Distribution in

Adana Vilayet, Turkey, 62.

Alenrites spp., 254.

Aleurone, 189.

Alfalfa, see l/ucerne.

Algeria: Sugar-beet Growing, 208.

Goat and Sheep Rearing, 233. Pro-

duction and Distribution of Al-

gerian Phosphates, 393. Tobacco

Growing, 429. Papihonaceae in

the Mostaganem Sands, 501. Cam-

phor Tree, 982.

Almond Tree : Cultivation in Indo-

China and S. China, 760. Pollin-

ation Experiments with the Al-

mond in CaUfomia, 1087.

Alopecurus agrestis, 197. Alopecunis

sp., 342.

Alsicarpus, 864.

Althaea officinalis, 211

Analysis of Agricultural Pro-

ducts : Composition of
"

Ultra

Gay
"

of Certain Soils and Com-

position of Soil Extracts, 12. Re-

search on the Reaction of Soils,

13. Formation of Soluble Matters

in Virgin and Cultivated Soils Es-

timated by Means of Lowering the

Freezing Point, 14. Chemical Re-

search on Land Treated in Dif-

ferent Ways in Denmark, 16. Che-

mical Composition of Coconut

Globulin and Coconut Cake, 79.

Composition of the Wheat Kernel

ad of the Commercial Wheat Germ

Meal, 157. Composition of Farm-

yard and Liquid Manure of Dif-

ferent Origin, 179. Analysis of

Some Organic Manures, 182. The

Composition of Cereal Grains, 189.

Investigations on Wheat Siftings,

197. The Composition of Greek

Rice, 198. A Study on Rice from

the Cameroons, 199. Composition
of the Johnson Grass Hay [Sor-

ghum halepense), 202. Analysis

of Agave Cantala Leaves, 203.

Percentage Composition of Various

Cattle Foods, 223. Chemical Com-

position of Grape Juice, 251, 690.

An Analytical Study of Spanish
Olive Oil, 253, Composition of
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Flours of Various Percentages, 284.

The Analysis of the Sardinian

Guanos, 297. The Analysis of the
" Uba " Cane Sugar Juice, 326.

The Analysis of Glutinated Maize

Grain and Bran, 340. An Analysis
of Foods for Dairy Cattle, 344.

Analysis of Annam Teas, 427.

On Tageies anisata n. sp., a Source

of Essential Oil, 428. Analysis of

Powdered Apple Refuse or Apple
Cake, 442. Analysis of

" Broom
Millet

"
Ash, 499. Contribution

to the Study of the Immediate

Composition of Maize Seeds in

Italy, 502. Wines' Analysis, 578,

579, 580, 581, 582. The Chemical

Composition of the
" Ye Gome "

Oil, 584. Average of the Consti-

tuents of the Milk of Various

Breeds of Cattle, 670. Teas',

Analysis of, 671. On the Nitrogen-
ous Content of Certain Cambodian

Maniocs, 746. Percentage Compo-
sition of the A triplex semihaccata,

749. Composition of Various Sil-

age Crops, 750. The "Betratra"
a New Oil Plant of Madagascar,

753. Composition of the Bulbs

of Muscari comosum and Hya-
cinthus ciliaius 795. Contribu-

tions to the Microscopic Detection

of Plant Substances that can be

used in the Adulteration of Certain

Articles of Food, or as their Sub-

stitutes, 798. An Analysis of Three

Samples of Sewage Sludges, 843.

Analysis of the Colas Nuts, 875.

Analysis of some Weeds used as

Forage, 886. Composition of the

Milk of the Moroccan Cows, 893.

Analysis of Poppy Seed Cake,

887. Chemical Analysis of the

Carob Bean, 955. Chemical Com-

position of Darso and Sorghum,

Compared, 966. Analysis of Six

Vaiietits of Dried Manioc, Tubers,

968. Average Composition of the

Fruit of Pithecolohium Saman,

970. Analysis of the Grey Soil

of Cochin-China, 978. Analysis
of the Cincona Bark from Came-

roons, 986. Sunflower and Maize

Silage. Composition, 1008. De-

tection of Cider in Wine, 1024.
Maize Sugar Analysis, 1028. De-
tection of Tea Oil in Olive Oil

1029. Research on the Sewage
Water of Milan, 1054. Percentage

Composition of Sesbania sericea,

1066. Studies in the Chemistry
of Sugar Cane, 1068. Analysis
of Desmodiuni leiocarpum, 1097.

Oil and Cake from Tobacco Seeds ;

their Composition, 1107. The
Chemical Kxamination of Three

Species of Larkspurs, 11 32. Com-

position of ItaUan Rice Straw
Air-dried, 11 41. Composition of

Dried Willow Leaves and of Some

Hays, 1 143. Percentage Compo-
sition of Silkworm Dejecta, 11 45.

Method of Determining Chlorine

Content in Sugar Cane Juice,

1174.

Anaplasmosis, 220.

Anatomy and Physiology of Live

Stock : MetaboUsm Studies on Swi-

ne, 76. The IVIineral Metabohsm
of the Milch Cow, 440. Contribu-

tion to the Physiology of Calcium

and Phosphorus MetaboUsm in Re-

lation to Milk Secretion, 441. Main-

tenance and Reproduction with

a Diet of Grains and Grain Pro

ducts, 545. Variations and Mode
of Secretion of Milk Sohds, 670.

Biochemical Changes in the Flesh

of Beef Animals Receiving In-

sufficient Nomishment, 11 40. See

also Feeding of Live Stock and

Breeding.
Andira anthelmintica and A. specta-

bilis, 773.

Andropogon furcatus, 342. A. inter-

medius, 971. A. rufus, 971.
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Angelina amargoso [Andira anthel-

mintica Mart.), 773.

Angelim pedra [Andira spectahilis

Said. Gam.), 773.

Angico [Piptadenia rigida), 773.

Angola : Cultivation of the Oil Palm,
Production and Bxport of Kernels

and on, 423.

Anopheles itiaculipennis , 1.

Anser cinereus, 350.

Antheraea pernyi, 787.

Ants : As Enemies of Bees and

Hives, 453.

Apples : On the Sugar Content of

Cider Apples, 59. Bud Selection

and Selection of Seed for Propaga-
tion, 195. Industrial Utilisation

in Italy, 442. Cultivation in In-

do-Cliina, 760. Comparative Table

of Valuation of a Cider Apple-
Tree according to Three Different

Methods, 788. Ripening as Mo-
dified by Extreme Temperatures,

954. The Origin of the Cider Ap-
ples Cultivated in Normandy and

Brittany, 988. Wild Apples at

Tran-Ninh, L,aos, 989. Partheno-

carpy in the Apple-Tree, 990.

Analysis of an Apple Must, 1024.

Apricot : Resistance of Flower Buds
and Flowers of the Apricot to

Low Temperatures in New Mexico,
II. Cultivation in Indo-China,

760. Observations on the Apri-
cot and Some Other Trees of

Eastern Morocco, 991 .

Ara9a pyranga, 773.

Arariba amarello {Centrolobium ro-

btistum Mart.), 773.

Arariba rosa [Pinckneya riibescens

Fr. All.), 773.

Araucaria brasiliensis, 773.

Araujia, 188.

Arbutus : Percentage Distribution in

Adana Vilayet, Turkey, 62.

Ardea spp., 350.

Ardeola spp., 350.

Ardetta spp., 350.

Argentine : Goat and Sheep Rearing,

233. The Common Himian Flea

as a Parasite of Pigs, 336.

Aroeira iSchiniis Aroeira L.), 773.
Aromatic Plants : On Tagetes anisata

n. sp., a Source of Essential Oil,

428. The Aromatic Plants of Mo-
rocco, 1 1 15.

Arrowhead : Sagittaria sagittaefolia,

758.

Artemisia spp., 11 15.

Artichoke Cultivation in Italy, 653.
Arundo Donax, 432, 758.
Ash-Coloured Crane, Griis antigone,

350.

Ash-coloured Heron, Ardea cinerea,

350.

Asparagus : Cultivation in Italy, 653.

Asphodel : New Variety Produced

by Action of Marine Climate, 719.

Aspidosperma, 773.

Asses : The Rearing of Donkeys and

their Crosses with Horses in Italy

and her Colonies, page 129. Breed-

ing in Syria, 225. Production of

Farmyard Manure in the Union of

South Africa, 298. Breeding in

Calabria, 550.

Aster filifolius, 865.

Astragalus molUssimus, 996.

Astroniiim fraxinifolium, 773.

Atriplex semibaccata, 749. Atriplex

spp., 865.

Attalea Cohnne, 828.

Aubergine : Grafting, on Solanum

Schoenhrunnense, 654.

Australia : Cotton Cultivation, 41 .

The Control of Parasitic FUes on

Sheep, 73. Sheep Rearing. 233. Aus-

traUan Wheat Varieties obtained

by Hybridisation and Selection,

311, 312. Viricultiure in the State

of Victoria, 333. Australian Fo-

rests, 1 1 28.

Austrahan Saltbush, Atriplex semi-

baccata, 749, 865.

Austria : Goat and Sheep Rearing,

233. On Experimental Cultivation
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of Foreign Trees, 772. Cattle Breed-

ing and Milk Production, 1151.

Bggs and Poultry Exported to

England in 1913 and 1919, 1159.

Sericulture, 11 65.

Avena fatua and A. saliva, 197.

Avicennia officinalis, 1142.

Baccharis pteronioides ; As a Pois-

onous Plant for Live Stock in

the South West, U. S. A., 1130.

Bacillus bipolaris suisepticus, 218.

Bacteriology and Microbiology : Bac-

teriology of Egg Powders, 287.

The Action of Radium Emanation
on the yitamines of Yeast, 938.

Balanites aegyptiaca, 49.

Bamboo : Method of Working Bam-

boos, 66. Yield in Cellulose, 799.
Banana : Cultivation and Trade in

the Canary Islands, 655.

Barbatimao [Stryphnodendron Bar-

batimao Mart.), 773.

Barit, Leersia hexandra, 864.

Barley : Quantities of Nitrogen, Phos-

phoric Acid and Potash Removed
from the Soil by Crops in Scandi-

navia, 179. Observations on the He-

redity of Characters in Denmark,

193. Hordettm vulgare, 197. Resis-

tance to Alkahs, 308 Improve-
ment by Selection in Ireland,

409. Experiments in Sowing Bar-

ley, made from 1909 to 191 5 in

Denmark, 521. Yield per Hectare

in Alsace-Iyorraine, 710. A Che-

mical Correlation between High
and Low Temperature upon Gro\\i;h

of Barley, 1072.

Barometer, 305.

Basic Slags, see Manures, Phosphatic.

Bat, Guano : 297.

Bay Tree : Percentage Distribution

in Adana Vilayet, Turkey, 62.

Beans : Quantities of Nitrogen, Phos-

phoric Acid and Potash Removed
from the Soil by the Crops in Scan-

dinavia, 179. Percentage Compo-

sition of Bean Pods, 223. Relative

Resistance of Various Crops to

AlkaH, 308. Crosses between

French Chevrier Bean with Green

Seeds and Other Varieties, 316.

Cross-Pollination Between Peas and

Beans, 318. Seed Survey Report
19 1 9 in Canada, 518. Hereditary
Factors in Wild Hybrid of Pha-r

seohis vulgaris, 1080. Heredity
of the Colour of Hilum of the Seed

of Vicia Faba, 1083.

Bed-bug, 6.

Beech : The Forests of the Grand

Duchy of Luxemburg, 61. Per-

centage Distribution m Adana Vi-

layet, Tvu-key, 62. The Forests

of Greece, 214.

Bee-Keeping : An Asclepiad of the

Genus Aranjia Dangerous to Bee,

188. Bee-Keeping and Honey Pro-

duction in the United States, 239.

A Possible Explanation of the Sex

Question in Bees, 240. Observations

on the Formation of Sex in Bees,

351. Photic Reactions of Honey
Bee, 352. Trials of a System Con-

sisting in Keeping Two Queens in

Each Hive, 449. Sizes of Frames

for Hives, 450. The Boulonnaise

Hive, with P. Chiris Frames, 451.

To Preserve the Frames from Moth,

452. Ants as Enemies of Bees

and Hives, 453. Bee-Keeping in

Morocco, 565. Bee-Keeping as a

Source of Profit to the French

Tropical Colonies, 566. Alumi-

nium Honeycombs, 679. Bee-

Keeping in Corsica, 782. In INIa-

cedonia and Chalcis, 783. In

Ethiopia, 784. Standard External

Measruements and Rigidity of

Bee-Hive Frames, 785. Bee-Keep-

ing in Isolated Hives, 899. Bee-

Keeping in the Grand-Duchy of

Luxemburg, 11 67.

Beet : Percentage Composition of

Dried Pulps, 223. Seed Survey
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Report in 1919. Canada, 518. Vi-

tality of Beet Seed in the Soil,

1 1 09. Seed Production during
the First Year, 11 10. See also

Sugar Beet.

Beggarweed, Desmodium torhiosum,

I097-

Belgian Congo : Cotton Cultivation,

45. The Palm Oil Cultivation :

Production and Export of Kernels

and Oils, 423. The Mango in the

Belgian Congo, 762. Domestica-

tion of the African Elephant, 902.
" Horse Sickness", 998. Cocoa Pro-

duction, 1 1 14. Forests, 11 28.

Belgium : Scots Pine of Belgian

Origin, 64. Goat and Sheep Rear-

ing. 233. The Nitrate of Soda

Situation, 395. Planting Trees

on Waste Heaps, Abandoned Quar-
ries and Land in Belgium, 535.

Experiments on the Lopping of

Resinous Trees, 538. Belgian Colt,

555. Competition for the Recon-

struction of Farms, 689. Agricul-

tural Education, 713.

Belladonna : Cultivation in the Royal
Botanic Gardens, Naples, Italy,

211.

Beriberi and Deficiency Diseases,

481.

Bermuda Grass, Cynodon Dactylon,

342.
Bertholetia excelsa, 539.

Betratra, 753.

Bidens sp. : Fvu-nishing Nectar, 239.

Bijora radians, 197.

Birch : Percentage Distribution in

Adana Vilayet, Tiurkey, 62.

Bittern, Gorsachius nielanophus, 350.

Black Bittern, Avdetta flavicollis, 350.

Black Cormorant, Phalacrocorax carbo,

350.

Black-hooded. White-necked King-
fisher, Entomolia pileata, 350.

Black Rook, Corone insolens, 350.

Blue Grass, Poa pratensis, 232, 300,

342, 518.

Bluestem, Andropogon furcatus, 342.

Blumea balsamifera, 1030.

Bombax buonopozense var. Vuilletii,

422.

Botany, Agricultural : Structure of

the Grasses of V. S. A., 186.

Agave Cantala {— A. Cantula

Roxb.) from the Botanical Point of

View : Origin, Distinction from

Agave aniericana, Synonomy, 187.

An Asclepiad of the Genus Aranjia

Dangerous to the Insect that En-
sures its PoUinisation, 188. The
Influence of Fertilisers on the

Botanical Composition of Pastures,

in the United States, 300.

Factors Influencing Vegetation in

Hot Climates, 304. Folk-lore

and Use Made of Ferns, 305.

Correlation between the Resist-

ance of the Plant to I^ow Tempera-
tures and the Concentration of

the Cell Sap, 398. PapiHonaceae
in the Mostaganem Sands, Algeria,

50 1. Resources of the Corsican

Flora, 782. Ectotrophic Mycorhi-
zal Connections between Boleti-

neae and Certain Trees, 952. Cer-

tain Relationships between the

Flowers and Fruits of the Lemon,

953. See also Chemistry and Plant

Physiology.
Bouteloua oligostacliya, 342.

Brachychiton diversifoliutn, 432.

Branched Biur-Reed [Sparganium ra-

mosum), 758.

Brazil : Selection Studies at the Phy-
totechnic Station of Gayerovo,
28. French Cattle in Brazil, 83.

Brazihan Cocoa, 210. Goat and

Sheep Rearing, 233. Spirochaetosis

by the Tick Margaropus australis,

437. The Problem of Drought in

the North-East Region, 495. The

Para Chestnut, or Brazil Nut, 539.

The "
Xarque

"
(Dried Meat) In-

dustry, 590. Agriculture and the

Measures Relating to it in the Re-
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port of the President of the Bra-

zilian Republic, 709. Production

of Raw Cocoa from 1912 to 1917,

1 1 14. Untouched Forests, 11 28.

Bread-Making : Role of Bean Flour

in Bread-Making, 459. Nutritive

Efficiency of Bread Protein, 612.

Milling and Baking Value of Sprout-
ed Wheat, 693. The Use of Milk

Powder in Bread-Making, 796.

Breeding of Live Stock : The Anti-

malarial Role of Domestic Cattle,

I . Colour Inheritance in Mammals,
81. Results of Crossing the Zebu
with Kuropean and Austrahan

Cattle in British and Dutch India,

224. Domestic Animals in Syria,

225. Distribution of High Class

Breeding Stock by the Government
in Saskatchewan, Canada, from

1913-1S, 226. Genetic Studies

in Poultry, 343, 349. Maintenance

and Reproduction with a Diet of

Grains and Grain Products, 545.

A Possible Market for Normandy
live Stock in the Export of Breed-

ing Animals, 549. Stock Breeding
in Calabria, 550. Stock Rearing
in French West Africa, 551. Cattle

Fattening Experiments in South

Africa, 777. Stock Breeding in Up-
per Mesopotamia, 826. Normandy
Herdbook, 888. Herdbooks, 889.

Cattle Breeding in China, 890.

Sexual NeutraUsation obtained by
Means of Orchilytic and Ovario-

lytic Serums, 11 46. Researches on

Inheritance of Coat Colour in

Horses in Denmark, 11 47. Contri-

bution of Genetics to the Practical

Breeding of Dairy Cattle, 11 48.

The Relative Importance of Here-

dity and Environment in Deter-

mining the Piebald Pathern of

Guinea Pigs, 11 49.

Brewing : The Use of Rice, 1026.

Broom, 204, 987.

Brown Heron, Ardea purpurea, 350.

Bruguiera spp., 871.

Bubuleus coromandiis, 350.

Buckwheat : Percentage Composition
of the Buckwheat Thirds, and

Bran, 223. Furnishing Nectar, 239.

Resistance to AlkaU, 308. Green

Ensilaged Forage Composition, 750.
Buffaloes : Breeding in Calabria, 550.
Buffalo Grass, Buchloe dacivloides,

342.

Buffalo Heron, Bubuleus coromandus

350.

Building, Farm : Silo Construction,

573. French Types of Farm Build-

ings, 688. Royal Prize for a Compe-
tition for the Reconstruction of

Farms in Belgium, 689. Construc-

tion and Fire Protection of Cotton

Warehouses, ic22.

Bulgaria : Goat and Sheep Rearing,

233. The Breeding of
" Kamcik "

Pigs in' Eastern Bulgaria, 234.

Wheat Selection, 852.

Bupleuriim. protractum, 197.

Burao, 216.

Buranhen, 773.

Bush Sickness : Cturative Treatment

by Iron Salts, 221.

Butorides javanica, 350.

Butter : Quantities of Butter Made
in United States from 1909 to

1918, 360. Losses in Butter-

Making, 463.

Buttom, 207.

Cabbage : AvailabHity of Carbohy-
drates, 485. Seed Survey Report
1 9 19 in Canada, 518. Cultivation

in Italy, 653.

Cabralea cangerana, 773.
Cacao : Selection and Production at

Surinam, 35. BraziUan Cocoa,

210. Cacao Husks, 217. The Ca-

cao Industry in the Gold Coast and
in the French Colonies and in the

Former German Equatorial Africa

647. Preparation of Cacao, 755.

Cocoa Production in the British
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Empire and Other Countries, 1114.

Caesalpinia melanocarpa, 425. Cae-

salpina spp., 773.

Cajanus indiciis, 633.

Cakes : Coconut Cake, 79. Percentage

Composition of Various Cakes, 223.

Apple Cake or Powdered Apple
Refuse, 442. Castor Cake as a

Cattle Food, 672. The Composi-
tion of

"
Betratra

" Cake Used as

a Fertiliser, 723. The Toxic Ef-

fect of Peanut Cakes containing
Small Quantities of Castor Seeds,

774. The Use of Poppy Seed Cake

as a Cattle Food and Its Effect on
Yield of IVIilk and Composition of

Butter, 887. Composition and Food
Value of Tobacco Oil Cake, 11 07.

Calainagrostis epigeios, 758.

Calcium Sulphate : Stimulatmg Ef-

fect, 177. See also Gypsum.
Cambuhy preto, 773.

Camel : Breeding Camels, in Syria,

225. Treatment of Surra in Camels

by Intravenous Injections of Tar-

tar Emetic, 1004. Training Camels,
1 01 8. Castration of the Camel,

1019. Studies on "Debab", 1139.

Camellia theifera, 413.

Catnelina saliva, 197.

Cameroons : A Study on Rice from

Cameroons, 199. Cultivation of

Oil Palm : Production and Exports
of Kernels and Oil, 423. Production

of Cocoa, 1 1 14.

Camomile : Cultivation in Anjou,
France, 756.

Camphor: Camphor in Formosa, 51.

Effect of Removing the Pulp of

Camphor vSeeds on their Germina-

tion and on the Development of

the Plant, 426. Experiments on

Growing Camphor, 528. Itahan

Camphor, 646. The Camphor Tree

in Algeria and on the Mediterranean

Coast, 982.

Canada : Transmission of Dwarf Cha-

racter in Marquis Wheat, 30. Pois-

oning of Calves by Iris, 67. SugaJ

Making School, 160. Distribution

of High-Class Breeding Stock by the

Government, 226. Sheep Rearing,

233. The Maple Sugar Industry
in the Province of Ouebec, 252.
Seed Survey Report 1919, 518.

Canadian Railways and Agricul-
tural Development, 697. Relation

of the Weather to the Yield

of Spring W^heat in Man-

itoba, 836. The Canadian Govern-

ment Seed Purchasing Commission,
860. Agricultmral Book-Keeping
in Canada, 908. Canadian Fores-

try, 1 128. Sheep Raising in

Ontario, 11 55. Eggs and Poultry

Exports to England from Canada
in 1913 and 1919, 1150. Grape

Storage Tests, 1182.

Canary Islands : Potato Cultivation,

40. Banana Cultivation 655,
CaneUa Capitao Mor (Neclandra my-

rianlha Meiss.), 773.
Canella parda, 773.

Canella preto [Neotandra mollis Nees,

N. amara Meiss.), 773.
Canella sassafras, 773.

Cangerana (Cabralea Cangerana Said.

Gam.), 773.

Cannarecchia, Sorghum halepense, 202.

Caper [Capparus spinosa) : in Morocco,

1115.

Caraway: Ciiltivation in Italy, 211.

In HoUand, 324. In Morocco, 11 15.

Cardamine hirsuta, 328.

Carex spp., 758.
Carludovica pahnata, 974.
Carnaubeira {Corypha certfera), 773.

Carob Tree : Percentage Distribution

in Adana Vilayet, Tmrkey, 62.

Cultivation, 865. Chemical Analy-
sis of the Carob Bean, 955.

Carrot : Hygienic and Food Value

of Carrots, 5. Dried Carrots as a

Food for Pigs, 446. Seed Survey

Report 19 1 9 in Canada, 518.

Caniyn Carvi, 11 15.
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Carvallio vermelho, 773.

Carya alba, 772.

Casein, 801.

Cassia mitnosoides, a Plant Used as

a Means for Preventing Soil

Erosion, 328.

Castor-Oil Plant : Cultivation at Na-

ples, 211. Ricinus communis, 432.

Castor-Oil Cake as a Cattle Food,

672. Pliilosamia arrindia Living
on the Castor Oil Plant, 787.

Casuarina sp., 432.

Cattle: Colour Inheritance, 81, 8qi.

French Cattle in Brazil, S^. Milk

Substitutes in Feeding Calves, 84.

Can " Home Grown "
Rations Sup-

ply the Proteins Necessary for

High Milk Production ?, 85. Al-

falfa as Sole Food of Dairy Cattle

in the United States, 86. Rela-

tionship between the Ouahty of

Proteins in Foods and Milk Pro-

duction of Cows, 87. Water Re-

quirements for Milk Production,

88. Dairy Cattle Feeding Experi-
ments in Texas, U. S. A., 89. Win-
ter Rations for Dairy Heifers in

Missovui, U. S. A., go. Winter

Cattle Feeding Trials in Indiana,

U. S. A., 91. Results of Crossing
the Zebu with European and Aus-

traUan Cattle, 224. Cattle Breed-

ing in Syria, 225. Distribution of

High-Class Breeding Stock by the

Government in Saskatchewan, Ca-

nada, from 191 3 to 1918, 226. The
"
Maoilin

" Breed of Cattle in

Ireland, 22c. Inheritance of Quan-

tity and Quahty of Milk Production

in Dairy Cows, 230. Cattle Feed-

ing Investigations in Kansas, U. S.

A., 231. Production of Farmyard
Manure in Union of South Africa,

298. Cattle Feeding on Pasture

in the United States, 342. Feeding

Dairy Cows with Purchased Food

only, in California, 343. Experi-
ments on the Food Value of Clover

versus Alfaha for jNIilk Produc
tion in Ohio, 344. Variations in the

Quantity of Milk Produced by
Ayrshire Cows and its Fat Content,

345. Vaccination of Cattle against

Anaplasmosis, 438. The Mineral

Metabolism of the Milch Cow,

440 . The Escutcheon of Dairy
Cattle, 444. Goring as a Defect

of Cattle, 541. Piroplasmosis of

Cattle in France, 542. Stock Breed-

ing in Calabria, 550. The Anda-
lusian Breed of Cattle, 556. The
Illawarra Cattle of New South

Wales, 557. Dairy Cattle in vSouth-

em China, 558. An Experiment
in the Rearing of Calves on Whey
and Meals, in England, 559. Fat-

tening Steers on Summer Pastur-

age in Alabama and Mississippi,
U. S. A., 673. Winter Feeding of

Cattle in Montana, U. S. A., 674.

Experiments on the Feeding of

Draught Oxen, in the Phihppines,

675. Cattle Breedifag in Alsace-

Lorraine, 710. Myositis Produced
in Cattle by Serious Attacks of

Apthic Fever, 775. Cattle Fatten-

ing Experiments in South Africa,

777. Reorganisation of the Norman-

dy Herdbook, 888. Native Cattle

in China, 890. Cah Feeding Ex-

periments with Crushed Oats and
Whole Oats, 892. Yield and Com-

position of the Milk of the Moroc-

can Cow, 893. Investigations on .

the Hair of Different Breeds of

Cattle, loii. Conformation and
its Relations to Milk Producing

Capacity in Jersey Cow, 1012.

Feeding Experiments with Calves

in New Zealand, id 3. Contri-

bution of Genetics on the Practi-

cal Breeding of Dairy Cattle, 11 48.

Cattle Breeding and Milk Produc-

tion in Austria, 1151.
Caucalis daucoides, 197.

Cauliflower : Availability of Carbo-
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hydrates, 485. Seed Survey Report

1919 in Canada, 51b. Cultivation

in Italy, 653.

Cay Da quanh, Bruguiera sp., 871.

Cay Due, Garcinia tonkinensis , 120.

Cay DiTOc, Rhizophora spp., 871.

Cedro [Cedrela sp.), 773.

Celery : Seed Survey Report 19 19 in

Canada, 518. Cultivation in Italy,

653-

Cellulose : Yield in
"
Falasco

"
Plants,

758. Comparison between Paper-

Making Cellulose Yield of Ba-

gasse and Other Raw Materials,

799-
Centaurea Cyaniis, 197.

Centrolobium robustum, 773.

Centropus sinensis, 350.

Ceratonia Siliqiia, 865.

Cercis Siliquastrum, 432.

Cereals : Selection Station in Brazil,

28. Quantities of Nitrogen, Phos-

phoric Acid and Potash Removed
from the Soil b)^ Crops in the Scan-

dinaAda, 179. Percentage Compo-
sition of Cereal Bran, 223. Compo-
sition of the Silage Crop Other

than Maize, 750. Researches on

the Ripening of Cereals, 850. See

Maize, Oats, Wheat, etc.

Ceylon : Variation of the Coconut

Tree, 514.

Cheese : Buttermilk Cheese, 125.

Quantities of Cheese made during
the War ha the United States, 360.

The Pvmgoid Flora of Brie Cheese,

589. Levroux Cheese, 896.

Chemistry and Plant Physiology :

The Compound Interest Law Ap-

phed to Plant Growth, 26. Va-

riations in the Respiration of Leaf

Cells with Age, 27. The Influence

of Heated Soils on Seed Germina-

tion and Plant Growth, 169. The

Composition of Cereal Grains : Mis-

takes Made in Locating the Che-

mical Constituents of Wheat and

Rice Grains ; Aleurone, 189. Seas-

onal Variation in the Chemical

Composition of Seaweed, 190. Ef-

fect of Certain Organic Substances

on Plants, 306. On the Biological

Meaning of Tannic Bodies. Varia-

tions of Tannin Content in the

Bark of Chestnut Tree Accordins:

to Months and Seasons, 307. Re-
lative Resistance of Various Crops
to Alkah, 308. Influence of the

Soil and Manure on the Nitrogen
and Ash Content in Crops, 309. Re-

searches on the Flowering and Fer-

tiUsation of the Wheat Flower,
in United States, 399. On the Chlo-

rophyll Production of the Plants

Exposed to Discountinuous Light,

400. The Causes of the Elongation
of the Stem of Etiolated Plants.

401. Action of Chlorine and Dif-

ferent Vapours on Plants, 402,

Antagonistic Reactions and the Role

of the Callus in Grafted Plants,

403. Contribution to the Study
of the Immediate Composition of

Maize Seeds, 502. On the Compo-
sition of Sorghum, 503. The Es-

sence of Mustard in Plants, 504.

The Effect of Nitrogen Fixing Or-

ganisms and Nucleic Acid Deri-

vatives on Plant Growth, 505.

Oxidising Enzymes of Plants, 628.

The Effect of Potassium Salts on
the Anatomy of Dactylis glomerata,

629. Observations on the Stimu-

lative Effect of Copper Sulphate
on Plants, 630. On the Supposed

Parthocarpy of the Hazel, 631.

Biological Factors Affecting the

Yield of Agricultural Crops in

Southern Italy, 724. Observation

on the Ohve Flower in Italy, 725.

On the Determination of the Pois-

onous Amanites by Means of Col-

our Reactions, 726. The Effect

of Drying on the Germination of

Cereals, 728. Formaldehyde Treat-

ment of Maize Seed, 729. Germi-
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nation of Seed, of Tilia, Sambucus

and Rubus, 730. Response of Ci-

trus Seedlings in Water Cultures

to Salts and Organic Extracts,

731. Chemical Composition of the

Australian Saltbush {A triplex se-

mibaccata), 749. Physiological Pre-

determination : The Kffect of Con-

ditions during Germination, and

in the Seedling Stage upon Sub-

sequent Growth and Final Yield,

846. Kxperiments Made with
" Clumine "

upon Wheat, Barley

and Oats in the Experiment Field

of Grotta Rossa (Rome), 847. The
Time Required for Chlorophyll to

Develop its Maximum Colour In-

tensity in the Presence of Light,

848 . Carbohydrate Metabolism

in Green Sweet Maize during Stor-

age at Different Temperatures,

849. Researches on the Ripening
of Cereals, 850. Ripening of Pears

and Apples as Modified by Extreme

Temperatures, 954. Chemical Ana-

lysis of the Carob Bean, 955. Stu-

dies in the Chemistry of the Sugar

Cane, 1068. The Crescograph, a

New Apparatus for Studying the

Growth of Plants, 1070. Same Fac-

tors in Plant Competition, 1071.

Formative Effect of High and Low
Temperatures upon Growth of

Barley : a Chemical Correlation,

1072. On the Relations between

Growth and the Environmental

Conditions of Temperature and

Bright Sunsliine, 1073. The Bio-

logical Aspects of Wheat Cultiva-

tion on Embanked Soils, 1074.

A Practical Method for Discover-

ing the Free Nitrogen Fixing Pow-
er of the Schizomycetes, 1073.

Chemical Composition of Desmo-

dium leiocarpum and D. triflorum,

1097. See also Botany, Agricultural. .

Cherry : Cultivation in Indo-China,

760.

Chestnut : Percentage Composition
of Wliole Chestnuts, 223. On the

Biological Meaning of Tanning
Bodies. Variation of Tannin Content

in the Bark of Chestnut Tree accor-

ding to Months and Seasons, 307.

Investigation on the Chestnut Trees

in Indo-Cliina and S. China, 761.

Chicken Sticktight Flea, 776.

Cliicory : Quantities of Nitrogen,

Phosphoric Acid and Potash Re-

moved from the Soil by the Crops
in the Scandinavia, 179. Percent-

age Composition of the Coffee

Chicory Husks, 223.

Chile : Goat and Sheep Rearing, 233.

Importance of the Sulphur De-

posits of Tacna, 303.

China : Dairy Cattle in S. Cliina, 558.

The Preparation of Soya Sauce in

Kwantung, 586. Amygdaleae and

Apple Trees, etc., 760, 761 . Native

Horses and Cattle, 890. Sericul-

ture, 1 1 65.

Chinese Bittern, Ardelta sinensis,

350-

Chinese Jay, Urocissa sinensis,

350-

Chlorine : Action on Plants, 402 .

Chloropicrin, 6, 68.

Chrysopogon sp., 971.

Cibotiuni Barometz, 305.

Cider : On the Sugar Contents of Cider

Apples, 59. The Origin of the Cider

Apples Cultivated in Normandy
and Brittany, 988. Gder from

Wild Apples of Tran-Ninh (Laos,

Indo-China, 989. Detection of

Gder in Wine, 1024.

Cimex lectitlarius Mer., 6.

Cinchona : Cinchona Bark as a Source

of Energy for Denitrifying Bacteria,

17. PossibiUties of Cinchona Cul-

tivation 'in Indo-Cliina, 55. Cin-

chona and Rainfall in Indo-Cliina,

331. Improvement by Selection,

632. Cinchona Bark from East

Africa and the Cameroons, 896.
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Cinnamon Bittern, At delta cinna-

moinea, 330.

Gpollaccio, Hyacinthus ciliattis, 795.

Cirshtm arvense, 197.

Citronella : A Contribution to the

vStudy of, 874.

Citrus Plants : Citrus Peel as Food
for Pigs, 447. Studies and Obser-

vations on the Hybrids of the Ge-

nus Citrus, 639. Response of Ci-

trus Seedlings in Water Cultures

to vSalts and Organic Rxtracts, 731 .

Cultivation in Morocco, 1 1 15. Stocks

for Oranges at Peshawar, 1124.

See also Lemon, Mandarin, Orange,
etc.

Claviceps Paspali, 11 34.

Clover : The Influence of Farmyard
Manure on Clover, 22. Quantities
of Nitrogen, Phosphoric Acid and

Potash Removed from the Soil

by Crops in Scandinavia, 179.

Value of Clover as a Plant Fur-

nishing Nectar, 239. Food Value of

Clover Hay, 344. Irrigation of

Field Crops : Experiments in Ne-

vada, U. S. A., 496. Seed Survey

Report 1 91 9 in Canada, 518. Ana-

lysis of Silaged Forage, 886. For-

mation of Nitrate in a Soil Follow-

ing the Growth of Red Clover,

948.

Clumine, 847.

Coca : Production and Trade in

Java, 650.

Cochlearia aymoracea, 1115.

Cocoa, see Cacao.

Coconut : Variation of the Coconut

Tree Observed in Ceylon, 514. The
Dwarf Coconut in the Federated

Malay States, 524. Improvements
by vSelection, 632. Dangers which

may occur through the Close Vi-

cinity of the Coco-Palm in Hevea

Plantations, 754. Coconut Milk,

its Characters, Composition and

Use, 873. Some Variations of the

Common Coconut Palm {Cocos nu-

cifern L.), 1088. The Rancidity
of Philippine Coconut Oil, 11 76.

Coffee : Selection and Production at

Surinam, 35. Coffee Cultivation

at Ivula (Stanleyville), 113. Im-

provement of Coffee in India by
vSelection and Crossing, 414. The
Cultivation of Different Varieties

in Tonkin, 985.

Coffee Bean, Daubentonia longifolia,

997-

Cola: Varieties in Indo-China, 875.
Common Crab-eater, Ardeola pra-

sinosceles, 350.

Common Reed, 758.

Common Sedge, 758.

Coniferae : In Morocco, 11 15.

Convolvulus afvensis, 197.

Copaiba [Copaifeia officinalis L).

773-

Copper Sulphate : Stimulative Ef-

fect on Plants, 630.

Copra : The Copra Industry of the

West Indies, 118. Percentage Com-

position of Copra Cake, 223.

Manufacture of Vegetable Oils in

Japan, 460. The Dwarf Coconut

in the Federated Malay States,

524-

Corchorus capsularis and C. olito-

rius, 633.

Cordia Hypoleuca, 773.

Coreopsis sp., Furnishing Nectar, 239.

Coriander, 11 15.

Cornalith, 801 .

Corn Stover, 87.

Corone spp., 350.

Coionilla varia, 197.

Costa Rica : Cocoa Production, 11 14.

Cotton: Selection in Brazil, 28. The
Cultivation of Cotton in Australia,

41. Cotton in the French vSettle-

ments of Oceania, 42 . Fibre Plants

and Products, and Textiles of Indo-

China ; Cotton Plant, 43. Produc-

tion in Asiatic Russia, 44. Culti-

vation in the Belgian Congo, 45.

American Cottonseed Trade, 13T.
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Climate and Cotton Growing in U. S. A.

165. Production of Cotton Oil in

Japan, 460. The Cultivation in the

French Colonies, 522. Cotton in

Guiana, 752 . CUmates of the British

Empire Suitable for the Cultivation

of Cotton, 837. Note on Cambodian

Cotton, 868. Cotton Growing in

Mesopotamia, 972. Cotton Wa-
rehouses, 1022. Temperature In-

fluence on Sowing and Harvest

Dates of Cotton in the United Sta-

tes, 1057.

Corypha spp., 322. C. cerifeva, 773.

Cotula australis, 328.

Cow Pea: Composition of Play, 143.

Crescograph, 1070.

Cress : In Morocco, 1 1 1 5 .

Crotalaria juncea. Improvement by
Selection, 633.

Crypostegia sp., 432.

Cuba : Desmodium leiocarpum, a Giant

Leguminous Forage Plant, 1097.

Cocoa Production, 11 14. Pine

Apple Growing, 11 19.

Cucumber : Seed Survey Report 191 9

in Canada, 518.

Cumin {Cuminum Cyminum) : In

Morocco, 1 115.

Cupuassu Fat, 828.

Cussonia spicata, 865.

Cynodon Dactylon, 342.

CyPenis spp., 758.

Cyrenaica, see Libya.

Cytisus pioliferus, 865.

Da {Hibiscus cannabinus] : Cellu-

lose Yield, 799.

Dactylis glomerata, 629.

Dairying : New Constant for In-

vestigation of Partial Skimming
of ]VIilk, 123. Methylene Blue Re-
duction Test for Milk, 124.

Buttermilk Cheese, 125. Milk and
Buller-fat Production of Cows of

Pure Holstein and Guernsey Breeds

and of Cows Bred by Crossing

tliem, 230. Milk Production in the

United States, 343, 344. Condens-

ed Milk Production during the

War, 360. Experimental Study of

Electro-Purification of JVIilk, 361.

vStudy of Babcock Test for Butterfat

in Milk, 362. Utilisation of Dairy
By-Products, 363. Observations on
the Washing of Milk Cans, 364.

P'eeding and Milk Production, 440,

441. Butterfat Losses in Creame-

ries, 463. Transport of Milk in

Frozen Blocks, 464. Milk from

Dairy Cattle in Southern Cliina,

558. Swiss Dairy Exploitation Ret-

urns, 574. The Cost of Milk to

Producer and - Consumer in the

U. S. A., 587. Fmigoid Flora of

Brie Cheese, 589. Average of the

Constituents of the IVIilk of Va-

rious Breeds of Cattle, 670. The
Problem of the Cost of Milk, 800.

Tlxe Use of Poppy vSeed Cake as

a Cattle Food and Its Effect on
Yield of Milk and Composition of

Butter, 887. Milk Industry in

Morocco, 893. F^eeduag Experi-
ments with Calves in New Zea-

land, 1 01 3. Development of Aci-

dity in Milk, 1034. Decomposition
of Hydrogen Peroxide by Mi-

cro-organisms Extracted from Pas-

temised Milk, 1035. Practical

Heat SteriUsation for All Parts

of Milking Maclihies, 1036. The

Development, Production and Tra-

de of ItaUan Dairy Products,

1037. Cattle Breeding and IMiUc

Production in Austria, 1151. Feed-

ing Dairy Cattle : 85, 86, Sy,

S8, 89, 90, 343, 344- 440, 44^- See

also Milk.

Dalbergia nigra, 773.

Danga, Heteropogon contortns, 971.

Darso, 966.

Dmibentonia longifolta, 997.

Davallia bullala, 305 .

Debab, 1139.
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Deer : In New Caledonia, Utilisa-

tion of their Flesh by Cannmg,

105.

Deguelia, 143.

Delphinium spp., 1132.

Dendrocalamiis stvictus, 66.

Denmark : Chemical Research on

Land Treated in Different Ways,
16. Trials of Hybridisation Bet-

ween Some Species of Triticum,

29. Cultural Experiments with

Textile and Oil-bearing Plants in

SjaeUand, Denmark, 47! Quanti-

ties in Nitrogen, Phosphoric Acid

and Potash Removed from the

Soil by the Crops, 179. Obser-

vation on the Heredity of Charac-

ters in the Lupin, Wheat and Bar-

ley, 193- Sheep Rearing, 233.

Organisation of Agricultural Book-

Keeping, page 278. Experiments
on the Improvement of Peaty
Soils by Means of Sand, 391. The

Nitrate of Soda Situation, 395.

Experiments in Sowing Barley, 521.

Researches on the Inheritance of

Coat-Colour in Horses, 1147. Eggs
and Poultry Export in 19 13 and

19 1 9 into England, 11 59.

Dermanyssus gallinae, 669.

Derniatophilus penetrans, 336.

Derris, 143.

Desmodium sp., 1097.

Development of Agriculture : Agri-

cultural Monograph of the Re-

gion of Urimdi, a Former Province

of German East Africa, 711,

Brazil, 709. In Alsace-Lorraine,

France, 710. Forest Stock Breed-

ing and Agricultrue in Upper Me-

sopotamia, 826. Agricultural De-

velopment in India, 1053.

Dianthus barbatus : Hybrids and Va-

rieties obtained by Selection, 857.
Dicksonia Bhimei, 305.

Digitalis purpurea: Selection, 37.

Experiments in Royal Botanic

Gardens, Naples (Italy), 211.

Diospyros virgimca, 239.

Diplaziitni escitlentuni, 305.

Diplazium sylvaticum, 305.

Distillery : Analysis of the Grape
Refuse, 182. Muscari comosum and

Hyacinthus ciliatus as Forage and
Industrial Plants, 795. The Use
of Rice in DistiUing and Brewing,
1026.

Dogs : Colour Inheritance, 8 1 .

Donkeys, vSee Asses.

Dorema ammoniacum, 11 15.

Draai bossie. Aster filifolius, 865.

Drainage : The Washing Out of Ni-

trates by Drainage Water from

Uncropped and Unmanured I^and,

949. Drainage m India, 1053.

See also Hydraulics and Irrigation.

Drying Fruit, Experiments in Indo-

China, 121.

Duck : A nas boschas, a Wild Duck,

350. Influence of Feeding Ducks

with Rice and Maize on their

Growth and Egg-Production, 677.

Duckweed : For the Control of Mal-

aria, 282.

Dimes : The Plants for ConsoHdat-

ing Sands and Dunes in Libya,

432. Saccharum aegyptiacum in the

Dunes on the Algerian Littoral,

652.

Dutch East Indies : Tea Cultivation,

209. Crossing the Zebu vith Exu-o,

pean and Australian Cattle, 224,

See also Java.
Dutch Guiana : Selection of Coffee

and Cocoa at Surinam, 35. Cocoa

Production, 11 14.

Ecuador : Meteorological Stations,

714. Cocoa Production, 11 14.

Echryospermum Balthazarii, 773.

Eggs : Experiments in Preserving

Eggs in Italy, 259. The Preven-

tion of Breakage of Eggs when

Shipped in Car Lots, 260. Bacte-

riology of Egg Powders, 287.

Importation in England, 1159-
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Egypt : Irrigation in Egypt and Sou-

dan, 170. The Nitrate of Soda Si-

tuation, 395. Eggs and Poultry

Exports in 191 3 and 1919 into

England, 11 59.

Elaeis, see Oil Palin,

Electricity : The AppHcation of

Electricity to Farm Work in Swe-

den, 243. Electricity and Soil

Improvement in Italy, 295.

Elephant : Note on the Description
of Elephants, 901. Domestication

of the African Elephant in the

Belgian Congo, 902.

Elk, 207.

Eno AbuJa, Perilla ocymoides, 526.

Entomolia pileata, 350.

Eragrostis abyssinica, 777.

Eruca sativa, 663.

Ervum Ervilia, 197.

Erythrea : Donkeys, page 132. Iden-

tification of Trypanosomes, 667.

Erythrina Corallodendron, 53.

Ethiopia : Bee-keeping, 784.

Eucalyptus : Eucalyptus sp. and

Eucalyptus Globulus, 432. Red
Gums [Eucalypthiis spp.), and the

Utihsation of their Wood in Ca-

binet. Making, 433.

Exhibitions : The Fair of Hanoi, 7 .

International Cold Storage Con-

ference at Paris, Dec. 191 9 i6r.

Horticultural Exhibitions and Gar-

den Competitions, 832.

Experimental and Analytical Work :

The Relation of Size, Shape and
Number of Rephcation of Plots

to Probable Error in Field Expe-
rimentation, 831. Resolution and

Scheme of a Convention with Re-

gard to the Creation of an Inter-

national Scientific Commission on
Food SuppUes, 939.

Explosives : The Use of War Explosi-
ves for Industrial and Agricviltural

Purposes, 494. The Use of Explo-
sives for Breaking up the Land in

the Province of Lecce, Italy 721.

Fagetum, 772.

Fagopyrum sataricum, 511.
"
Falasco ", Use in Paper Making,
758.

Fan-Palm, 322.

Farmyard Mamue, see Manures and

Manuring.
Fats : The Copra Industry of the

West Indies, 118. Direct Re-

placement of Glycerol in Fats,

286. Digestibility of Certain Ve-

getable Fats, 828.

Faveiro, 773.
"
Fayotier ", 864.

Federated Malay States : The Dwarf

Coconut, 524.

Feeding of Live Stock : The Acid-

Base Balance in Animal Nutri-

tion
; MetaboUsm Studies on the

Effect of Certain Organic and Min-

eral Acids on Swine, 76. Vita-

mines in Green Fodder, 77. Sup-

plementary Relationships between

the Proteins of Certain Seeds, 78.

The Nutritive Value of Coconut

Globulin and Coconut Cake, 79.

Can Home Grown Rations Supply
the Proteins necessary for High
Milk Production ?, d,^. Rela-

tionship between the QuaUty of

Proteins in Foods and Milk Pro-

duction of Cows, 87. Water Re-

quirements for Milk Production, 88.

Toxicity of Cacao Husks for Li-

ve-Stock, 217. Economy in Stock

Feeding, 248. Glutinated Maize

Bran, 340. Experiments on Food
Value of Clover versus Alfalfa for

Milk Production in Ohio, 344.

Maintenance and Reproduction
with Diet of Grains and Grain

Products, 545. Maintenance and

Production Value of Some Protein

Mixtures, 614. Distribution of

Water Soluble Vitamine, 615. Tox-

ic Effect of Peanut Cakes contain-

ing Small Quantities of Castor

Seeds, 774. Comparative Returns
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of Albumen and Carbohydrates,

1006. Feeding Experiments with

Dried Blood, in Great Britain,

1007. Food Value of Willow Lea-

ves, 1 1 43. See also Cattle, Hor-

ses, Pigs, Poultry, Sheep, For-

age Crops and Cakes.

Feeds : Scientific Food Problems in

France during the War, 2. Influence

of High Temperatures and Dilute

Alkalis on the Antineuritic Pro-

perties of Foods, 3. Action of

Ultra-Violet Rays on Vitamines, 4.

Plygienic and Food Value of Car-

rots and Tomatoes, 5. The Nutri-

tive Value of the Wheat Kernel

and its MiUing Products, 157.

The Fffect of INIilHng on the Digest-

ibihty of Graham Flour, 284.

Comparison of the Feeding Va-

lues of Different Bread-Making
Flours, 285. Direct Replacement
of Glycerol in Fats by Higher Po-

lyhydric Alcohols, 286. Bacterio-

logy of Egg Powders, 287. The

Superiority of Carbohydrates to

Fats, in their Action of Fconomis-

mg Albmnin, is Compatible with

the Superiority of Fats over Car-

bohydrates in the UtiUsation of

Albiiminoids, 380. The Vitamine

Problem, 381. Researches on the

Fat Soluble Accessory Substance,

382. Beriberi and Deficiency Dis-

eases, 481. The Anti-scorbutic

Value of Dried and Germinated

Seeds, 482. Relative Anti-scor-

butic Value of Fresh, Dried and
Heated Cows' Milk, 483. The Sta-

bility of Lacto-albumin when Heat-

ed, 484. Availabihty of Carbohy-
drates in Certain Vegetables, 485.
Protein Requirement of Mainten-

ance in Man and the Nutritive

Efficiency of Bread Protein, 612.

The Nutritive Value of Yeast

Protein, 613. Maintenance and
Production Value of Some Protein

Mixtures, 614. The Distribution

of Water-Soluble Vitamine, 615.
Probable Relation between the

Fat-Soluble Vitamine and the

Yellow-Plant Pigment, 616. The

Nitrogen Balance and Lack of

Vitamines, 712. The LTse of the

Bulbs of Muscari comosum and

Hyacinthus ciliatus Used as Foods
and in the Manufacture of Alco-

hol in Italy, 795. Use of Milk

Powder in Breadmaking, 796.
Contributions to the Microscopic
Detection of Plant Substances that

can be used in the Adulteration

of Certain Articles of Food, or as

their Substitutes, 798. Phospho-
rus Requirement for the Mainten-

ance of Man, 827. Digestibihty
of Certain Vegetable Fats, 828.

Action of Radium Emanation on

the Vitamines of Yeast, 938. Re-

solution and Scheme of a Conven-
tion with Regard to the Creation

of an International Scientific Con-

mission on Food SuppUes, 939. An-
tiscorbutic Value of Honey, 1056.

Feijoa Sellowiana, 763.
Fernando Po : Production of Raw

Cocoa, II 14.

Ferns, Use of, 305.
Fibre Crops : Fibre Plants and Pro-

ducts of Indo-China 43,. 203. Yield

of Sisal, 46. Cultural Experiments
with Textile Plants in Sjaelland

Denmark, 47. Broom {Spartium

junceum) and its Uses in Calabria

(Italy), 204. Kapok in PYench

West Africa, 321. Fan Palm of

S. Annam and Its Fibre, 322. In-

vestigation of Marine Fibre {Po-

sidonia ausiralis), 323. Cultiva-

tion of Sisal in Mysore (India),

421. Bomhax buonopozense var.

Vuilletii var. of Kapok New to

Science, 422. Agaves, in Africa,

especially in E. Africa, 523. Ex-

traction and UtiUsation of Textile
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Fibres of Mulberry Bark, 694.

Hemp Growing in Tran-Ninh, In-

do-China, 867. Malachra capitata

and Its Fibre, 973. Carhidovic'a

palmata in the Manufacture of

Panama Hats, 974. Flax Culti-

vation in North Africa, 1102.

New Zealand Flax {Phormiuni te-

nax) 1 1 03. Mechanical Proper-
ties of Philippines Best Fibre Ro-

pes, 1104. Desmodimn leiocarpum
and D. tilaefolium as Fibre Plants,

1 1 05. See also Cotton.

Fig: The Figs of Smyrna, 880.

Cultivation in Eastern Morocco, 991 .

Fir : Experimental Cultivation in Aus-

tria, 772.

Fish-Breeding : The Use of Fertilis-

ers in Rice Fields and Fishing,

681. Young Fresh-Water Stages
and Biology of the Lamprey
[Pieromvzon marinus), 683. The
Minimum Quantity of Water Re-

quired for a Few Salmon at a

Constant Temperature of 120 C,

684.

Fish Meal : Percentage Composition,

223.

Flax : Time of Sowing in Denmark,

47. Cultivation of Flax for the

Manufacture of linseed Oil in the

United Kingdom, 48. Quantities
of Nitrogen, Phosphoric Acid and

Potash Removed from the Soil by
Crops in Scandinavia, 179. lin-

seed : the Influence of Geographic

Origin and Variety on the Compo-
sition of Linseed Oil ; Investiga-
tions in the United States, 205.

Percentage Composition of the

Linseed Cake, 223. Resistance to

vSoil Alkah, 308. Cultivation in

Holland, 324. Improvement by Se-

lection in Ireland, 409. Improve-
ment by Selection in India, 633.

Cellulose Yield in Flax Fibre, 799.
Plax Cultivation in North Africa,

iio2.

Flour, see Milling.

F'orage Crops : Vitamines in Green

Fodder, 77. Supplementary Re-

lationship between the Proteins of

Certain Seeds, 78. Milk Substitu-

tes in Feeding Calves, 84. Alfalfa

as Sole Food of Dairy Cattle, 86.

Relationship between the OuaUty
of Proteins in Foods and Milk

Production of Cows, 87. Forages
for Dairy Cattle, 89. Quantities
of Nitrogen, Phosphoric Acid and

Potash removed from Soil by
Crops in Scandinavia, 179. Use of

Johnson Grass [Sorghum halepense)

in Italy, 202. Toxicity of Cacao

Husks, 217, 548. Concentrated

Cattle F'oods l^sed during the

War, 223. Comparison between

Rape and Bluegrass as Pasture for

Fattening Lambs, 232. Mineral

Nutrients and Maize in Swine

Feeding, 235. Groundnuts, and

Rice Bran -in Swine Feeding, 236.

Alfalfa Meal for Fattening Pigs,

Beef and Dairy Cows, 237. Resi-

stance to AlkaU, 30S. Glutinated

Maize Bran, 340. Forages for Feed-

ing, 342, 343. P'ood Value of

Clover versus Alfalfa, 344. Dried

Carrots as Food for Pigs, 446.

Citrus Peel, 447. Woody Matters,

546. Hevea Seeds, as Cattle F'ood,

547. Prehminary Report on the

Acclimatisation of Alfalfa in the

PhiUppines, 643. Tea Leaves as

Feeding sStuff, 671. Comparison
between Supplementary Rations

for Draught Oxen on Pasture, 675.

Pig Feeding Experiments with Va-

rious Fodder Plants 676. Culti-

vation of Ghessab [Pennisetwn

spicatum) at Rome, 747. Lotus

Corniculatits, 748. Australian Salt-

bush [A triplex semibaccata) , y^t).

Silage Crops Other than Maize in

Canada, 750. Food and Fodder

Plants. 751. Suburban Forage
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Crops in Cochin-China, and the

PhiUppines, 864. Fodder Trees and

Shrubs for S. Africa, 865. I,oss

of Organic Matter in the Prepara-
tion of Brown and Black Alfalfa,

886. Use of Weeds as Forage,
866. Sunflower as Silage, 969.

Pithecolohium Saman, as Cattle

Food, 970. Desfnodiiim leiocar-

pum as Forage in Cuba, 109 7.

Rice Straw as Fodder, 11 41.
" Ma-

ran^i" [Acanthus ilicifolius),
"

Ti-

vir
"

[Avicennia officinalis) and

Lavi [Aleuropus villosus). Salt

Water Fodder Plants, 1142. Food
Value of Willow Leaves, 11 43.

Comparisons of Supplementary Win-

ter Rations of Maize and Legume
Hay as for Brood Sows, 1158.

Forestry : Origin, Production and

Value of the Seeds of Conifers, 38.

The Forests of the Grand Duchy
of Luxemburg, 61. Forest and

Timber of the Adana Vilayet,

Turkey, 62. Kffect of Grazing

upon Forest Reproduction, 65.

The Forests of Greece, 214. The
Forests of Madagascar, 215. A
Study on Hibiscus tiliaceus, 216.

Forestry in Ijbya, 432. Planting
Trees on Waste Heaps, Abandon-
ed Quarries and Land in Belgium,

535. The Ecodendrological Prob-

lem of the Production of Forest

Seeds, 53G. Experiments on the

Lopping of Resinous Trees, 538.

The Forest Resources and Woods
in the French Colonies of the

Ivory Coast and Gabon, 666. The
Value of the Desmenial Forests

in Alsace-Lorraine, 710. Investi-

gations into the Effect of Forest

upon Water Courses, 771. The

Experimental Cultivation of For-

eign Trees in Austria, 772. In-,

fluence of Sun-Spots and Rainfall

upon the Growth of Aimual Rings
in Trees, 835. World Rationmg

of Timber, and Extension of Fo-

rests, 1 128. See also Timber.

Fowl, see Potiltry.

Fowl Cholera, 218.

Foxglove : Selection Works on Di-

gitalis pj'irpurea and D. lutea, 37.

Cultivation in the Royal Botanic

Gardens of Naples, Italy, 211.

France : Scientific Food Problems

during the War, 2. New Kinds
of Wheat Obtained at Nages, 31.
" La Succulente ", a New Varie-

ty of Potato Suitable for the South
of France, 200. Goat and Sheep
Rearing, 233. Weather Forecast-

ing at the Station of Agricultural

Meteorology, MontpelUer, 288. The
Nitrate of Soda Situation in France,

395. The Drought in 191 9 in

Touraine and its Effects on the

Vhie, 488. Improvement of Su-

gar Beet by Selection, 513. Phys-
ical and Mechanical Properties of

Wood, 540. Piroplasmosis of Cat-

tle, 542. A Possible Market for

Normandy Live Stock in the Ex-

port of Breeding Animals, 549.
" Pusa No. 4 ", Indian Wheat

Variety Imported into France,

635.' Economic Wealth of Alsace-

Lorraine, 710. Natural Selection

of Asphode.lus luteus Effected by
the Marine Climate on the North

Coast of France, 739. Distribu-

tion of Seeds for Sowing in France,

740. Camomile Cultivation in An-

jou, 756. Cost and Yield of a Coun-

try Apiary, 790. Exhibition of

Wines from Direct Bearers at

Perpignan, 792. The "
Ecole Su-

perieure
"

of Rural Engineering in

Paris, 830. The Oiigin of the Cider

Apples Cultivated in Normandy
and Brittany, 988. Metrical Stu-

dies on the Mule, loio. The Cost

of a Vineyard in 1920 in Certain

Regions of France, 1023. Experi-
ments with Swiss Jura Wheat in
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the Vosges District, loQo. Eggs
and Poultry Exports from France

to England in 1913 and 1919, 1159.

Sericulture, 11 65.

Fraud and Falsification : The Beha-

viour of Artificial Matters in Wine,

580. Contributions to the Micro-

scopic Detection of Plant Substance

that can be used in the Adulter-

ation of Certain Articles of Food,
or as Their Substitutes, 798. De-

tecting Cider in Wme, 1024. De-

tection of Tea Oil in OHve Oil,-

1028. Control of the Concentrated

Extracts of Tomato, 1178.
Fraxinus americana, 772.

Freezing Industry : International Cold

Storage Conference at Paris, De-

cember, 1919. 161 The U'se of Arti-

ficial Cold to Accelerate the Matur-

ing of Wines, 249.

French Guiana : Cotton Growing,

'752.

Frost, see Meteorology.
Fruit : Drying Fruit Experiments in

Indo-China, 121.

Fruit Growing : Orchard Irrigation,

19. Fruit Trees in Tonkin, 58
The Influence of Pruning on the

Resistance of Fruit Trees to Cold,

166. A Possible Method for Re-

tarding the Flowering of Fruit

Trees, 212. Method for Heighten-

ing the Colouring of Fruit, 213.
Plants Fournishing Nectar, 239.
Cultural Accounts in Switzerland,

574. Cost Accounts on a Fruit

Farm in Scotland, 575. The Cli-

mate of California and Its Effect

on the Growth of Fruit Trees, 716.
An Account of the Amygdaleae and

Apple Trees of the Cold Regions of

Indo-China and South China, 760.
A Description of the Pear, Walnut
and Chestnut Trees of the Cold

Districts of Indo-China and South

Cliina, 761. The Value of Fruit

Trees, 78S. Fruit Growing in Eastern

Morocco, 991. Pithecolobiiini Sa-

man, Forage Tree for Tropical
Countries, 992. Studies on the

Polhnation, 1086, 1087. The Ef-

fect of the Position of the Graft

in Trees, 11 21.

Fungi : On the Deterniination of the

Poisonous Amanites by Means of

Colour Reactions, 726. Ectotro-

phic Mycorhizal Connections bet-

ween Boletineae and Certain Trees,

952.

Gabon : Cultivation of Oil Palm ;

Yield and Kernel and Oil Exports,

423-

GaUngale {Cyperns longus), 758.

Galinsoga parviflora, 328.

Galium iricorne, 197.

Gallalith, 801.

Gambia : Cultivation of Oil Palm ;

Yield and Kernel and Oil Export,

423-

Ganna Bos, Salsola Zeyheri, 865.
Garcinia tonkinensis, i2o.
"
Garoe ", The Holy Tree of Iron

Island, 292.

Genetics Plant, see Selection.

Geranium: In Morocco, 11 15.

Germany : Goat and Sheep Rearing,

233. The Nitrate of Soda Situa-

tion, 395. Sheep Breeding in Ha-

nover, 445. Eggs and Poultry

Exports from Germany to England
in 1913 and in 1919, 1159.

Germination, see Chemistry and Plant

Physiology, Seeds.

Ghessab, Pennisetiim spicatnm , 747.

Giacinto pughese [Hyacinthus cilia-

tus), 795.

Giant Sedge, 758.

Giant Thuya, 772.

Gkraswan, 207.

Gladiolus segetnm, 197,

Gleichenia linearis, 305.

Glyceria aquatica, 758.

Glycerine : Replacement in Fats, 286.

Gnetum spp., n. 1104.
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Goats : Goat Breeding in the Pastures

of the West of the United States,

g6. The Goat in Regions Devas-

tated by the War, 97. An Excep-
tional Case of Milk Secretion in

the Goat and its Bearing on the

Theories Concerning Mammary De-

velopment, 98. Goat Breeding in

Syria, 225. In Brazil, 233. Pro-

duction of Farmyard Manure in

Union of South Africa, 298. Goat

Rearing in Calabria, 550. In Me-

sopotamia, 826. Goats and Le-

vroux Cheese, 896.

Goed Karroo, Pentzia virgata, 865.

Gold Coast : Cultivation of the Oil

Palm, Production and Kxport
of Palm Kernels and Palm Oil,

423. Cocoa Production, 11 14.

Goncalo Alves [Astroniuni fraxinifo-

liuni Schott), 773.

Goniocotes abdominalis, 338.

Gooseberry : Cultivation in Scotland,

575-

Gorsachiiis melanoplnis, 350.

Graftmg : Antagonistic Reactions and

the Role of the Callus in Grafted

Plants, 403. The Behaviour of

Grafted and Direct Bearers in Re-

lation to Drought in Touraine,

France, 489. The Layering of

Grafted Vines, 534. The Graft-

ing of Rubber, 645. Grafting the

Aubergine [Solanum melanogena) on

S. Schoenhrunnense, 654. The Best

Grafting Stocks for Vines, 662,

663. The Ei¥ect of the Position of

the Graft in Trees, 11 21. The

Orange ; A Trial of Stocks at

Peshawar, 11 24.

Grapefruit : Bud Variations, 964.

Grape Juice, 251, 690.

Grape Storage Tests, 1182.

Great Britain and Ireland : Culti-

vation of Flax for the Manufac-

ture of Linseed Oil, 48. The
" MaoiUn " Breed of Cattle in

Ireland, 229. Sheep Rearing, 233.

Agricultural Meteorological Inves-

tigations m Scotland, 289, 290.

Agricultural Consumption of Sul-

phate of Ammonia and Nitrate of

Soda, 302. The Nitrate of Soda

Situation, 395. The Improvement
of Crops in Ireland, by Selection,

409. Potato-Growing Experiments
in England, 420. An Experiment
in the Rearing of Calves on

Whey and Meals, 539. Cost

Accounts on a Fruit Farm in Scot-

land, 575. Influence of Mines

upon Land and live Stock in

Cardiganshire, Wales, 623. New
Types of Basic Slag, 844. New
Zealand Flax {Phormium tenax),

Trials in Ireland, 1103. The De-

cline in Sheep Breeding, 1153.

Open Air Pig-Keeping, 11 57. The

Economic Situation of the Poultry

Industry, 1159.

Great Reedmace (Typhalaiijolia), 758.

Greater Cuckoo or Pagoda Cock,

Centropiis sinensis, 350.

Greater White Egret, Herodias irorra,

350.

Greece: Rice Growing, 198. Fores-

try, 214. Bee-keeping in Macedo-

nia and Chalcis, 783.

Green Bittern or Barred Heron,

Biitorides javanica, 350.

Grevia cana, 865.

Grevillea robusta, 432.

Grew ia spp., 11 04.

Gre}' Heron, Ardea sumatrana, 350.

Grey Pelican, Pelecanits philippensis,

350.

Grossahy azeite, 773.

Groundnut : Selection in Brazil, 28.

Percentage Composition of the

Groundnut Cake, 223. Groundnuts

and Rice Bran, Influence on Qual-

ity of Pork, 237. Production of

Oil in' Japan, 460. Improving
Methods of Cultivating the Ground-

nut in Senegal, 870. See also

Peanuts.

i
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Grits antigone, 350.

Guano : New Deposits in Island of

Sardinia, 297.

Guarajuba, 773.

Guarantan, 773.

Guaranna, 773.

Guatambu legitimo, 773.

Guayacan, Caesalpinia melanogena,

425-

Guinea : Cultivation of the Oil Palm ;

Kernels and Oil Exports, 423.

Guinea-Fowl, Ntiniido meleagris, 350.

Guinea Grass, Panicum alHssimum,

675-

Guizotia abyssinica, 633.

Gums and Resins :

"
Cay-Doc

" Gum
from Tonkin yGarcinia tonkinensis) ,

120. Gum Tragancath in IVIeso-

potamia, 207.

Gvmi, 207.

Guveyni, 207.

Gypsum : Ammonia Fixation by

Gypsum, 178. See also Calciixm

Sulphate.

Haematopinus asini, 69.

Haemonchns coniortus, 883.

Haiti : Production of Cocoa, 210.

Hanoi Fair, 7.

Hau, 216.

Hazel : On the Supposed Partheno-

carpy, 631.

Heleocharis palustris, 758.

Hemp : Time of Sowing in Denmark,

47. Resistance to Alkah, 308.

Cultivation in IloUand, 324. Cel-

lulose Yield of Common Hemp,
799. Hempseed Oil, 828. Hemp
Growing in Tran-Ninh, Indo-China,

867.

Henbane : Cultivation in the Royal
Botanic Gardens, Naples, Italy,

211.

Henequeii : Exportation from Yuca-

tan, 132.

Henna : Production in Morocco, iio?..

Herodias trorra and H. gazzetta, 350.

Heteropogon coniortus, 971.

Hevea : Notes on the Cultivation and

Working of Hevea in Cochin-

China, 50. Hevea Plantation at

Yangambi (Stanley ville) ,113. The
^Selection of Hevea brasiliensis Ac-

cording to Individual Differences

in Yield, 194. The Utihsation of

Hevea Seeds as Cattle Foods, 547.

Improvement by Selection, 632.
An Experiment on Thinning out

Old Hevea Trees, in Java, 644.

The Grafting of Rubber, 645.

Dangers which May Occur through
the Close Vicinity of the Coco-

Palm in Hevea Plantations and
Precautions to be taken when

Applying Organic Manure to these

Plantations, 754. The Future of

Rubber Plantations, 976. The
Growth of Hevea brasiliensis in

the Phihppine Islands, 977. Ex-

periments on Hevea brasiliensis on

Grey Soils in Cochin-China, 978.

Studies on Alternate Tapping of

Heveas in Cochin-China, 979. Al-

ternate Tapping, 980.
"
Change-

over Tapping
" Method Adopted

for Rubber in Ceylon, 981. See

also Rubber.

Hibiscus Sabdariffa, 633.

Hibiscus tiliaceus, 216.

Hides and Skins : Exports from

Uruguay from 1876 to 1900, 92.

Country Hides and Skins, 592.

Hoe, see Macliinery and Agricultural

Implements.

Holly : Distribution Percentage in

Adana Vilayet, Turkey, 62.

Hominy, 84.

Honey : Honey Production in the

United States, 239. ItaUan Honey,

567. Aluminium Honeycombs, 679
Corsican Honey, 782. Study on

the Antiscorbutic Value of Honey/
1056. The Patting of Honey,
ii^i.

Hops : Cultivation in Alsace-Lor-

raine, 710.
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Horses: Colovir Inheritance, 8i, 1147.

French Horses in America, espe-

ciaUy in the United States, 82.

Typhoid Fever and Infectious An-

aemia of the Horse, 219. Breed-

ing in Syria, 225. The Servi-

ce of State vStaUions in Italy

during 1919, 227. Production of

Farmyard Mamare in Union of

South Africa, 298. Feeding Work-
Horses in the United States, 341.

Stubborness, 435. The EngUsh
Thoroughbreed in Italy, 443.

Toxicity of Cacao Shells to Horses,

548. Horse Rearing in Calabria,

550 . The Lippizza Breed of Horses

from Istria, 552. Improvement of

Horse Rearing in Lybia, 553. The
Duration of Gestation in Mares

of the Lippizza Breed, 554. The
Increase in Weight of a Belgian

Colt, 555. Native Horses in China,

890. Horses Sicknesses in the

Belgian Congo, 998, The Indices

of the Horse, 11 50.

Horse Dimg, 182.

Horse-radish: In Morocco, 11 15.

Horticulture : Quantities of Nitro-

gen, Phosphoric Acid and Potash

Removed from the SoU by Crops
in Scandinavia, 179. Resistance

of Plants to Soil Alkah, 308.

Availabihty of Carbohydrates in

Certain vegetables, 485. Seed Sur-

vey Report 19 19 in Canada, 518.

Market Gardening in Italy, 653.

Grafting the Aubergine, 654. Pine

Apple Growing in Cuba, 11 19.

Commercial Dutch Bulb Culture

in U. S. A., 1120. .Index to Na-
mes of Various Plants given sepa-

rately. See also Fruit Growing,
etc.

Himgary : Goat and Sheep Rearing,

233- Eggs and Poultry Exports
into England in 191 3 and 191 9,

1 159. Snk Production, 11 65.

Hyacinthus ciliatus, 795.

HydrauHcs : Water-Problem in Sicily.

2o. Utihsmg the Waterfall of the

Trian in Indo-China for the In-

dustrial and Agricultural Develop-
ment of the Colony, 171. The
Effect of Temperatvue on the I^oss

from Canals due to Infiltration,

390. The Problem of Drought in

the North-East Region of Brazil

and the Measvures Taken by the

BraziUan Government, 495. In-

vestigations into the Effect of Fo-

rest upon Water Courses, 771.
See also Drainage and Irrigation.

Hygiene of Live Stock : Treatment
of Horse Mange by Chloropicrin

Fumes, 68. Period of Incubation

of the Eggs of Haematopinus asini,

69. Determination of the Acti-

\ity of Malleins, 70. The Control

of Cattle Plague in Indo-China, 71.

Haemorragic Septicaemia m Indo-

China, 72. The Control of Para-

sitic Flies on Sheep in Austraha by
Spraying, 73. Diseases of Pigs-
in Albania, 75. Haemorrhagic Sep-

ticaemia, 218. Typhoid Fever and
Infectious Anaemia of the Horse,
21 9 . A Contribution to the Study
of Anaplasmosis in Cattle : Suscep-

tibility of Sheep and Goats, 220.

Curative Treatment of
" Bush Sick-

ness
"
by Iron Salts m New Zea-

land, 221. Observations on Avian

Malaria, 222. The "
Lucacha

"

(Latrodechts mactans), a Small Pe-

ruvian Spider whose Bite is Pois-

onous to Man and Animals, 334.

Prophylactic Inoculation of Cat-

tle Against Foot and Mouth Dis-

ease, 335. The Common Human
Flea*as a Parasite of Pigs in the

Argentine, 336. Aspergillosis of

Poultry, 337. Use of Naphthalene as

a Remedy against Cliicken Lice, 338.

Eradication of the Depluming IVIite

of Chickens by One Treatment,

339. Poisoning Due to Oak Leaves,
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434- Stubborness : A Note on

Kquine Pathology, 435. Seropliy-

laxia and Serotherapy for Teta-

nus in the Mule, 436. Spirochae-

tosis of Cattle in Brazil, and Its

Transmission by the Tick Marga-

ropiis anstvalis, 437. Vaccination

of Cattle against Anaplasmosis,

438. Avian Typhosis and the

Bacterophagus Microbe, 439. Gor-

ing as a Defect of Cattle, 541.

Piroplasmosis of Cattle in France,

542. Prophylaxis against Bacte-

rial Anthrax by Means of Vaccin-

ation, in Morocco, 543. The Con-

trol of External Parasites of

Poultry, 544. Identification of the

Trypanosomes of the ItaUan Colony
of Eritrea, 667. The Fowl Tick

and Its Riddance from Hen Hou-

ses, 668. The Tropical Fowl Mite

[Liponyssits bursa) in the U. S. A..

Biology and Control, 669. Myosi-
tis Produced in Cattle by Serious

Attacks of Aphthic Fever, 775.

The Chicken Sticktight Flea {Sar-

copsylla gallinacea), 776. Synga-
miis laryngeus Parasite in Cattle

and Buffaloes in India, 881. New
Methods of Treating Epizootic Aph-
tic Fever, 882. Stomach Worms
in Sheep : Prevention and Con-

trol, 883. Rabbit Coccidiosis, 884.

The Ivoco-Weed Disease, 996.
" Hor-

se Sickness
"
in the Belgian Congo,

998. Anti-Infection Power and

Bacteriotropic Action of Anti-

streptococcic Serums Prepared from

Lriving or Dead Bacteria, 999.

Warble FUes : Hypoderma lineatus

and H. bovis, looo. The Preven-

tion and Treatment of Aphthic
Fever by the Serum or Blood on

Animals having Recovered from

the Disease, looi. Virulence of

the Milk of Animals Suffering

from Aphthic Fever, 1002. Uter-

ine Disease in Cows : The Extent

to which they are Due to the

Bang-Stribolt Bacillus, 1003. Treta-

ment of Surra m Camels by
Intravenous Injections of Tartar

Emetic, 1004. Study on Avian

Plague, 1005. The Therapeutic
Treatment of Sarcoptic Mange in

Horses, 11 35. Onchocercosis hyM-a,-

dagascar Cattle, 11 36. Treatment of

Retention of the Foetal Envelopes
after Birth in Cows, 11 37. Reaction

of Milk in Relation to the Presence

of Blood Cells and of Specific

Bacterial Infections of the Udder,

1138. Studies on " Debab ", 1139.

Injurious Foods and Poisonous

Plants : 67, 74, 217, 434, 548, 597,

774. 997, 11.30. 1131, 1132, 1133.

1 1 34. See also Bee-Keeping Camels,

Cattle, Horses, Pigs, Poultry and

Sheep. Diseases and Parasites,

Hygiene, Rural : Antagonism of I^i-

vestock and Man in the Blood Nu-
trition of Anopheles mactilipennis.

The Antimalarial Role of Domestic

Cattle, I. Scientific Food Prob-

lems in France during the War,
2. Influence of High Tempera-
tures and Dilute Alkahs on the

Antineurotic Properties of Foods,

3. Action of Ultra-Violet Rays
on Vitamines, 4. Hygienic and

Food Value of Carrots and Toma-

toes, 5. Destruction of Bed Bugs
(Cimex lectulariits Mer.) by Chloro-

picrin, 6. The Nutritive Value

of Wheat Kernel and its Milling

Products, 157. Slight Effect of

the Malaria Plasmoditim on Its

Intermediate Host, 158. Cultiva-

tion of Duckweed for the Control

of Malaria, 282. Precautions to

be taken in Case of Bite of the
"
Lucacha

"
[Latrodectus mactans)

a Small Poisonous Spider of Peru

and Various Other Countries, 283.

Effect of MilUng on the Digestibility

of Graham Flours, 284. Compar-
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ison of the Feeding Values of

Different Bread ]Making Flours,

285. Direct Replacement of Gly-
cerol in Fats by Higher Polyhydric

Alcohols, 286. Bacteriology of

Egg Powders, 287. Comparative

Ffficacy of Various Calcifuges under

lyaboratorj^ Conditions, 379. Su-

periority of Carbohydrates to Fats,

in their Action of Economising
Albumin, is Compatible, with the

Superiority of Fats over Carbohy-
drates in the UtiUsation of Albu-

minoids, 380. Vitamine Problem,

381. Researches on the Fat-Sol-

uble Accessory Substance, 382. Be-

riberi and Deficiency Diseases,

481. Antiscorbutic Value of Dried

and Germinated Seeds, 482. Re-

lative Anti-scorbutic Value of Fresh

Dried and Heated Cow's Mlk,

483. Stabihty of Lactalbumin when

Heated, 484. Availability of Car-

bohydrates in Certain Vegetables,

485. Nitrogen Balance and Lack
of Vitamines, 712. Phosphorus

Requirement for the Maintenance

of Man, 827. DigestibiUty of Cer-

tain Vegetable Fats, 828. De-

struction of Anopheles Larvae by
Means of Powdered Trioxymethy-
lene, 829. Antimalarial Role of

Live Stock and Poultry, 937. Ac-

tion of Radium Emanation on the

Vitamines of Yeast, Research on
the Sewage Water of Milan, 1054.

Consumption of Milk and its Re-

lation to Infections Disease, 1055.

Study on Antiscorbutic Value of

Honey, 1056.

Hymenaea Courbaril, 773.

Hyoxyamus niger var. pallidus : Cul-

tivation in Italy, 211.

Hypoderma spp., 1000.

Ibis melanocephala, 350.
Ilex : Ilex spp. 57. Percentage Dis-

tribution in Adan Vilayet, Tur-

key, 62. I. glabra furnishing Nec-

tar, 239.

Implements, see Agricultural Ma-

chinery.
1 ndia : Tobacco Growing in the

Central Province, Ceylon, 54. Ir

rigation in India, 170. CrOvSsing

the Zebu with European and Aus-

tralian Cattle, 224. Experiments
Made Regarding the Planting of

vSugar Cane and Its Yield, 327.

Prevention of vSoil Erosion on Tea

Plantations, 328. Possibilities of

Tobacco Cultivation, 329. impro-
vement of Coffee by Selection and

Crossing, 414. Cultivation of Sisal

in Mysore, 42 1 . The Utihsation of

Acacia decurrens, 527. Improve-
ment of Some Important Crops by
Selection, 633.

" Pusa No. 4 ",

Indian Wheat Variety Imported
into France, 635. Cane Sugar

Selection, 638. Rice Pure Line

Selection in Burma, 737. Effects

of Drought in the Spring of 191 9

on Tea Districts, 838. Syngamus
laryngeus Parasite in Cattle and

Buffaloes 881. Agricultural Deve-

lopment, 1053. Wheat Cultiva-

tion on Embanked Soils, 1074.

Cultivation of Rice, 1093. Cocoa

Production, 11 14. Stocks for Or-

ange, at Peshawar, 1124. Sericul-

ture, 1 1 65.

Indian Oriole, Orillus indicus, 350.

Indigo : J ava var. Indigofera ar-

yecta, and Sumatra, var. I. Suma-

trana. Improvement by Selection,

633-

Indo-China : Hanoi Fair, 7. Use of

Natural Phosphates in Riceiields,

23. Cotton Cultivation, 43. No-

tes on the Cultivation and Work-

ing of Hevea in Cochin-Cliina, 50.

PossibiUties of Cinchona Cultiva-

tion, 55. Cultivation .of Ipeca-

cuanha, 56. Fruit Trees in Ton-

kin, 58. The Control of Cattle
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Plague, 71 . Haeniorrhagic Sep-

ticaemia, 72. Cay-Doc Gum from

Toiikin {Garci1^la Tonkinensis), 120.

Drying Fruit, 121. Indo-Chinese

Silks, 128. Utilisation of the Irian

Waterfalls, 171. Agave Cantala

Cultivation, 203. The Fan-Palm
of Cochin-China, 322 . Fxperiments
in Tobacco Growing in Cambodia,

330. Cinchona and Rainfall, 331.

Breeding and Commerce of Pigs
in South Annani, 347. Note on

Indo-Cliinese Birds whose Feathers

are used by the Annamites, 350.

Progress of Sericulture, 353. Fx-

'periments on Wheat Growdng in

Tonkin, 416. Exploitation of the

Oil Palm, 424. Analyses of An-
nam Teas, 427. Rice Selection,

509, 637, 853. Cotton Cultiva-

tion, 522. The Wild Tea Plant

of Phon-Sang, 648. Colonial Pow-
er Farming, 685. Rice Cultiva-

tion 743, 744. Cambodian Ma-

niocs, 746. Account of Amyg-
daleae and Apple Trees, 760.
Suburban Forage Crops, 864. Hemp
Growing in Tran-Ninh, 867. Note
on Cambodian Cotton, 868. Four
Tannin-Yielding Trees of Indo-

China (especially of the Caman

Region) :

"
Cay-Duoc ",

"
Cay-

Duoc-quanh ",
" Vo-Duoc " and

" Vo-Gia "
(Fam. Rhizophoraceae) ,

871, The Colas of Indo-Cliina,

875. Note on the Description of

Elephants, 90 1. Selection, Culti-

vation, and Hulhng of Rice, 965.
Note on Manioc, 968. Experiments
on Hevea brasihensis on Grey
Soils in Cocliin-Cliina, 978. Some

Preliminary Experiments on Al-

ternate Tapping of Heveas in

Cochin-China, 979. The Cultiva-

tion of Different Varieties of Cof-

fee Plant in Tonkin, 985. Wild

Apples at Tran-Ninh, Daos, 989.

The Use of Tractors in Cochin-

China, 1020. New Javanese Va-

rieties of Sugar Cane, 1084. Seri-

culture, 1 1 65.

Industries, Animal Products : Spoil-

ed Meat, Chemical Investigations,

126. Tripoli Wools and Means
of Improving Them, 127. Indo-

Chinese Silks, T28. Meat from

Madagascar, 258. Composition and
Identification of Meat Extracts,

365. The "
Xarque

"
(Dried Meat)

Industry in Brazil
;

Production

and Exportation, 590. Native Me-

thod for Preserving Meat in Mo-

rocco, 591. Coimtry Hides and

Skins, 592. Plastic Materials with

Casein Basis : GaliUth and Corna-

lith, 801. Influence of Humidity

upon the Strength and Elasticity

of Wool Fibre, 1038. Sausage

Yeast, 1 1 80, Patting of Honey,
1181.

Industries, Plant Products : Manu-
facture of lyinseed Oil, 48. Infor-

mation regarding the Choice of

Apples Intended for Making Ci-

der, 59. Creping African Rubber,

119. Cay-Doc Gum from Tonk-

in, 120. Drying Fruit 121. Anti-

septic Action of Spices in Preserv-

ed Foods, 122. Manufacture of

Concord Grape Juice, 251. Maple

Sugar Industry of Quebec (Ca-

nada), 252. Spanish Olive Oil,

253. Lumbang Oil Industry in

Philippines, 254. Alkah Treat-

ment of Cocoa, 255. Industrial

Uses of Cacao Shells, 256. Indus-

trial Use of Agave Cantala Fibre,

257. Smoke Treatment of Rubber,

325. Bean Flower in Bread-

making, 459. Manufacture of Veg-
etable Oils in Japan, 460. Sheet

Rubber, Studies on Rustiness, 461.

UtiUsation of Frosted Sugar Cane

as Fuel and Its Calorific Value,

462 Mangora Oil from Fruits of

Melia Azedarach, 525. Preparation
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of Tanning Extracts from Acacia

decunens. 527. Production of Red
Beet Sugar with Beet Taste, 583.

Industrial Utility of Ye Goma Oil,

584. Preparation of Soya Sauce

in Kwantung, China, 586. Con-

centrated Grape Juices, and their

Derivatives, 690. Disease Fer-

ments in the Vinegar Industry,

691 . Enzymes in Germinated Bar-

ley, 692. Milling and Baking of

Sprouted Wheat, 693. Utilisation

of Textile Fibres of Mulberry Bark,

694. Concentrated Tomato Juice,

695. Use of Bulbs of Muscufi

comosum and Hyacinthus ciliatus

as Food and in Manufacture of

Alcohol in Italy, 795. Use
of Milk Powder in Bread Mak-

ing. 796. ItaUan Pip Oil Industry,

797. Utihsation of Sugar Cane

Bagasse in Paper Making, 799.

AlcohoUc Fermentation Effect of

Phosphates, 910. Manufacture of

Panama Hats from Carludovica

palmata, 974. Use of Rice in

Distilling and Brewing, 1026, Beet

Syrup, 1027. Maize Sugar, 1028.

Tunisian Olive Oil : Detection of

Tea Oil in Olive Oil, 1029. Di-

stillation of Blumea balsamifera,

1030. Concentration of Tobacco

Extracts by Freezing, 103 1.

Utihsation of Broom in Paper

Making, 1032. New Method of

Freezing Vulcanisation of Rubber,

1033. Method of Determining
Chlorine Content in Sugar Cane

Juice, 1 1 74. Threshing and

Husking of Rice in Rhodesia,
1 1 75. Tests in Rancidity of

Pliihppine Coconut Oil, 11 76. Pro-

posed Method of Control and Ob-
servations on Mycological and Bac-

teriological Content of Concen-

trated Extracts of Tomato, 11 78.

Industrial Products from the Pine-

apple Plant, 1 1 79.

Inga-assu, 773.

Ipecacuanha, 56.

Ipe tabaco (Tecoma Ipe Mart.), 773.

Ipe una {Tecoma ctt) talis 'Ft. All.),

773.

Ipomoea Calabra, 1133.

Iris florentina, 1 1 1 5 .

Irrigation : Relation of Soil Mois-

ture to Orchard Irrigation, 19.

Irrigation and Watering in Syria
and Palestine, 21. Progress of

Irrigation in India, Egypt and the

Sudan, 170. The " Sortume ", 173.

Effects of Irrigation on Olive

Production in Tunisia, 206. Irri-

gation of Field Crops : Experi-
ments in Nevada, U. S. A., 496.

The Use of AlkaU M^ater for Irri-

gation, 624. Canal Irrigation in

India, 1053. See also Drainage
and Hydrauhcs.

Italy: Water Problem in Sicily, 20.

The Rearing of Donkeys and their

Crosses with Horses, page 129.

Organisation of the Agricultural
Service of Applied Meteorology,
162. The Activity of the

"
Fede-

razione dei Consorzi Agrari Ita-

liani ", for the Production of Pure

Seeds, 196. The Use of Johnson
Grass {Sorghum halepense), 202.

Broom {SparHum junceum), and

Its Uses in Calabria, 204. Culti-

vation of Medicinal and Aromatic

Plants, 211. The vState Stallions

Service in 191 9. 227. Goat and

Sheep Rearing, 233. Hard Pan in

the Apuhan Soils and its Origin,

293. Electricity and Soil Improve-
ment, 295. New Guano Deposits
in the Island of Sardinia, 297.

Factors Influencing Vegetation in

Southern Regions, 304. The Ni-

trate of Soda Situation, 395. In-

dustrial Uses of Apples, 442. The

English Thoroughbred, 443. Stock-

breeding in Calabria, 550. The

Lippizza Breed of Horses from
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Istria, 552, 554. Italian Honey,

567. Foundation of an Experi-

mental Institute of Agricultural

Mechanics, 568. Fluorine in Ita-

lian Wines, 581. Spring Wheat in

Southern Italy, 641. Market Gar-

dening, 653. Productivity of Ita-

lian Vines, 657. Dolcetto Vini

and Var. with Red Leaves in Prov.

of Cuneo, 661 . Phylloxera in Italy

and the Best Grafting Stock, 662,

663. The Behaviour of Frozen

Vines in North Italy, 664. Ostrich-

Rearing in Sardinia, 678. The
Use of Explosives for Break-

Up the Land in the Province of

Lecce, 721. Biological Factors

Affecting the Yield of Agricultural

Crops in Southern Italy, 724.

Observation on the OUve Flower,

"Ardito" in Italy, 725. Selection

and Hybridisation of Wheat, 732.

The Possibility of Cultivating Fei-

joa Sellowiana mltaXy, 763. Good

Vine-Stocks of the Trentino, 769.

Hybrid Vine-Stocks for Sicily,

770. Pig Breeding, 779. Profits

from Pigeon Breeding in Italy,

789. Bulbs of Mtiscari comosum

and Hyacinthus ciliatus as Food

and in the Manufacture of Al-

cohol, 795. The Italian Grape-

pip Oil Industry, 797. Minimum,

Average and Maximum Yields of

ItaUan Rice Fields, 861. Itahan

Vine Growing, 994, 995. The De-

velopment, Production and Trade

of ItaUan Dairy Products, 1037.

Research on the Sewage Water
of Milan, 1054. Experiments in

Wheat Cultivation in Southern

Italy, 1091 . Direct Bearers Re-

commended for Venetia, 1 1 2 7 . Eggs
and Poultry Exported in England
in the Years 191 3 and 191 9, 1159.

Sericulture, 1165. Experiments in

Breeding Japanese Bivoltins in

Italy, 1 1 66.

Itauba preta {Oreodaphne Hooke-

riana Nees), 773.

Ivory Coast, see French West Africa.

Jacaranda cabiuna, rosa, tan, vio-

leta (palissandro) (Rosewood), 773.

Jacksonia aipulifera, 865.

Japan: Camphor at Formosa, 51.

The Possibihty of Forecasting Sum-
mer Temperature and the Approx-
imate Rice Yield in the North

of Japan, 164. Goat Rearing, 233.

The Nitrate of Soda Situation, 395.

Manufacture of Vegetable Oils,

460. The Seeds and Oil of
" Eno

Abura", 584. Sericulture, 11 65.

Jasmine, 1115.

Jatahy {Hymenaea Courbaril L.)»

773-

Jatvopha, 753.

Java : Improvement of Rice by Se-

lection, 510. Coca Production and

Trade, 650. Sugar Cane Cultiva-

tion, 1084.

Jequitiba vermelho, 773.

Jiiglans nigra, 772.

J ugo-vSlavia : The Improvement of

Sericulture, 680.

Juncus articulatus and Juncus spp.,

758.

Juniper : Percentage Distribution in

Adana Vilayet, Turkey, 62.

Jute {Corcherus capsitlavis and C.

olilorus), 633.

Kapok : In French West Africa,

321. Bomhax buonopozense var.

Vuilletii, a Variety of Kapok New
to Science, 422.

Karreboom, Rhus viminatis, 865.

Kharna, Khatta, Khatti : Orange
Stocks at Peshawar, 1124.

Kiepersol, Cussonia spicata, 865.

Kurrajoing, Sterculia diveisifolia, 865.

La-bu6n, 322.
" Lamb of Scithya," 305-

Lambs, see Sheep.
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Lampascione, Muscari comosum, 795.

Lamprey [Pteromyzon marinus), 683.

Larch {Larix leptolepis) : Kxperimen-
tal Cultivation in Austria, 772.

Lathyrus A phaca, 1 97 .

LaUodectus mactans, 334.

Laurembergia {Serpicula) hirsuta, 328.

Lauretuwi, 432.

Lavender [Lavandula spp.) : In Moroc-

co, 1 1 15. Manuring Lavender,
1116.

Lavi, Aeluropus villosus, 1142.

Lawson Cypress : Cultivated in Aus-

tria, 772.

Lecythis minor and L. Pisons, 773.

Leers ia hexandra, 864.

Lemna spp., 282.

Lemon : Certain Relationships Be-

tween Flowers and Fruits, 953.

See also Citrus Fruits.

Leptoptilos javanica, 350.

Lespedeza striata, 342.

Lesser Kingfishers, Alcedo spp., 350.

LCvSser Reedmace {Typha angiisti-

folia), 758.

Lesser White Egret, Herodias gaz-

zetta, 350.

Lettuce : Availabilit)'^ of Carbohy-
drates in Certain Vegetables, 485.

Seed Survey Report 1 91 9 in Canada,

518.

Leucaena gkmca, 864.

Libya : Italian Tripoli Wools and

Means of lmpro^^ng Them, 127.

The Rearing of Donkeys and their

Crosses v/ith Horses, page 129.

Forestry, 432. Improvement of

Horse Rearing, 553. The Climate

of Cyrenaica, 715. A Variety of

•

Tripolitau Maize Suitable for Arid

Climates, 1094.

Lime Tree : Its Value as a Plant Fur-

nishing Nectar, 239.

Liming : Lime Requirements in the

Soil Determined Chemically and

Physiologically, 175. The Compa-
rative Value of Various Forms of

Agricultural Limestone, 176. Cal-

cium Content in Virgin and Culti-

vated vSoils in Ohio, 491. The Car-

bonmcatioa of Burnt L'ni'- in

Soils, 625. Carbonate of Calcium

and Magnesium in Relation to the

Chemical Composition, Bacterial

Contents and Productivity of Two
Very Acid vSoils, 841. Field Com-

parison of Hydrated Lime with Li-

mestone of Different Degrees of

Fineness, 1064. The Influence of

Lime on the Nitrification of Farm-

yard Manure in Arable Soils,

1065.

Linseed : Quantities of Nitrogen, Phos-

phoric Acid and Potash removed
from Soil by Crops in Scandina-

\da, 179. Linum usitatissimum,

633. For Linseed Oil see Flax.

Lipeurus heterographus, 338.

Liponyssus bursa, 669.

Liquid Manure, see Manures.

Liriodendron sp. : Furnishing Nec-

tar, 239.

Lithospermum arvense, 197.

Locoweed, 996.

Lolmm spp., 197, 315.

Lotus cornictilatus, 748.

Louro (Cordia Hypoleuca DC), 773.

Lucacha, Latrodecttis mactans, 334.

Lucerne : Alfalfa as Sole Food of

Dairy Cattle, 86. Value as a Plant

Furnishing Nectar, 239. Food
Value of the Alfalfa Hay, 344.

Sulphur as a Fertiliser for Lucerne

in South Oregon, U. S. A., 397.

Irrigation of Field Crops : Expe-
riments in Nevada, U. S. A., 496.

Seed Survey Report 191 9 in Ca-

nada, 518. Preliminary Report on

the Acclimatisation of Alfalfa in

the PhiUppines, 643. Yield per

acre in Alsace-Lorraine, 710.

Green Ensiled Forage Composition,

750. Cellulose Yield, 799. Loss

of Organic Matter in the Prepara-
tion of Brown and Black Alfalfa,

866. Analysis on Ensilaged For-
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age, 886. The Effect of Weather

on Alfalfa Hay and Alfalfa Seed

Growing in Western South Dakota
and in Utah, U. S. A., 943. Com-

position of I,uceme Hay, 11 43.

lyumbang Oil, 254.

Lupin : Observations on the Here-

dity of Characters, in Denmark,

193-

Luxemburg (Grand Duchy of) : Fo-

rests, 61. Bee-keeping, 11 67.

Luyaluya, Paniatm repens, 864.

Lygodium, 305.

Machinery and Implements, Agri-

cui^TURAi, : Team Work, 106. On
the Investigation of Resistance

to Wear of Parts of Agricultural

Machines, 107. Trials of Three -

furrow Ploughs for Mechanical

Ploughing in Italy, 108. Mechan-
ical Cotton Ginners in Indo-Cliina,

109. Electrical Power on Farms,

243. Tractor versus Horse Team,

244. A Press for Fuel, 245. The
French Power-Farming Trial Week
in Autumn 1919, 354. Protection

of Tractors against Freezing, 454.

Ploughs for Mechanical Cultivation,

455. Damage of Seeds inThreshing,

456. Foundation of an Experi-
mental Institute of Agricultural
Mechaiiics in Italy, 568. Bamletts

Potato Digger, 569. Motor Hay
Waggon, 570. Safety Butteris

for Paring Horses' Hoofs, 571.

Colonial Power Farming, 685. The

vSpring Power Fanning Week, 686.

Tillage with Rotary Machines, 687.
Continuous Knife Mowers, 903.
A Seated Drag-Hoe, 904. The
Blanchard Improved Fore-Car-

riage, 905. A Turbine Sorter for

Seeds, 906. Use of Tractors in

Cochin-Cliina, 1020. Automatic

Weighing and Felling Macliine,

1 02 1 . Rice Milling Machinery, 1 093 .

Power Farimng in Spain, 11 68.

A Tractor with the Greatest Pos-

sible Grip, 1 1 69. The A. R. A.

Vineyard Tractor, 11 70. The Du-
bois Policulteur, 11 71. Method
for vSeaUng Bottles Hermetically
with Unground Glass Stoppers,
1 1 72. Review of Patents, no,
246, 457. 572.

Madagascar : The Forests of Mada-

gascar 215. Meat from Madagascar,

258. The "Betratra" a New
Oil Plant of Madagascar, 753.

Vine Growing, 764. Great Success

of Meat-Canning Factories in Ma-

dagascar, 804. The Prairies in

Madagascar, 971. Notes on Breed-

ing Wool-Producing Sheep in Ma-

dagascar 1014, Onchocercosis in

Madagascar Cattle, 1136.

Mafiloha, Andropogon intermedhis,

971.

Magnesia, Magnesium Content in

Virgin and Cultivated Soils, 491.

Effects of the Carbonate of Magne-
sium on the Chemical Composition

etc., of Two Very Acid Soils, 841.

Maguey, 203.

Mahogany (Female) {Ccdvela sp.),

773-

Maize : Selection in Brazil, 28. Maize

Cultivation at Katanga, 113. Re-

sistance to Alkah, 308. Synthetic
Production by Selection the United

States, 313. Effect of Tempera-
ture on the Quality of Sweet Maize,

320. Glutinated Maize Bran, 340.

Selection and Grain Yield in Maize,

407. Analysis of Maize Grown or

Consumed in Italy, 502. Herit-

able Characters of the Maize :

Lineate Leaves, 508. Survey Report
of Seed Corn 1919 in Canada, 518.

Effect of Frost in Maize, 618. The
Traumatic Production of a New
Form of Maize, 636. Inheritance

of Waxy Endosperm Aleurone

Colour, and the Correlation be-

tween Endosperm Texture and
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AleuTone Colour of Maize, 734,

Selection of Strains of Dent Maize.

Considering both Yield and Ma-

turity, Adapted to New York
State Conditions, 735. Inheritable

Characters of Maize : Pistillate

Flowered Plants, 736, Phosphatic
FertiUsers as a Means of Hastening
the Maturity, 742. Carbohydrate
Metabolism in Green Sweet Maize

during Storage, at Different Tem-

peratures, 849. Anal3'sis of Silaged

Forage, 886. Studies in the Her-

itable Characters of
"
Brachytic

Culms", 958. Maize Sugar, 1028.

Temperature Influence on Sowing
and Harvest Dates, 1057. A Va-

riety of Tripohtan Maize Suitable

for Arid Climates, 1094.
Malachra capitata, 973.

Malaria : Slight Effect of Plasmodium
on its Intermediate Host, 158.

Mallow [Althaea officinalis) : Culti-

vation in Italy, 211.

Manganese : The Water-Soluble Man-

ganese of Soils, 1 2 .

Mangels : Quantities of Nitrogen,

Phosphoric Acid, Potash, removed
from the Soil by Crops in Scandi-

navia, 179.

Mango: In Belgian Congo, 762.

Manimanian, Alsicarpus, 864.

Manioc : On the High Nitrogenous
Content of Certain Cambodian

Maniocs, 746. Notes on Manioc in

Indo-China, 968.

Maimitol OHve Oil, 286.

Manures and Manuring : The In-

fluence of Farmyard Manure on

Clover, 22. The Action of Some
Common Fertilisers and Manures,

177. Anmionia Fixation by Gyp-
sum, 178. The FertiHser Situation

in Scandinavia (Sweden, Norway
and Denmark), 179. The Effects

of Manuring in Meadows and Graz-

ing Ivand, 180. The Agricultural
Value of Organic Manures, 181.

Analysis of some Organic Manures,
182. Nitrogen lyosses in Urine,

183. New Guano Deposits in the

Island of Sardinia, 297. Produc-

tion of Farmyard Manure in South

Africa, 298. Beneficial Action of

Farmyard Manure in Preventing
the Injurious Effects of Alkaline

Salts in the Soil, 299. Influence

of Fertilisers on the Botanical Com-

position of Pastures, in U. S. A., 300.

Influence of the Soil and Manure
on the Nitrogen and Ash Content

in Crops, 309. The Antwerp Market

for Fertilisers and Other Products

useful to Agriculture from 191 4

to 1 91 9, 392. The Preservation

of lyiquid Manure, 497. Carbon-

ication or Manuring with Carbon-

dioxide, 626. Influence of Fer-

tiUsers on the Combustibility of

Tobacco ; Researches in Cuba,

627. Sulphuric Acid and Fertil-

isers, 722. The Composition of
"
Betratra

" Cake Used as a Fer-

tiliser, 723. Preliminary Experi-
ments with FertiUsers, in Rice

Growing, 744.
" Wool Waste "

as a FertiUser, 842. The FertiUsing

Value of Sewage Sludges, 843. The
Influence of Lime on the Nitrific-

ation of Farmyard Manure in

Arable Soil, 1065. Tobacco Oil

Cake as a FertiUser, 1067. See

also lyiming, Sulphur.

Manures, Green : The Influence of

Green Manures on the Physico-
Mechanical Conditions and Aera-

tion of Ricefields, 394. Soil Reac-

tion as Influenced by Green Man-

ures, 947. Seshania serica as a

Green Manure Crop, 1066.

Manures, Nitrogenous : Stimulant Ef-

fect of the Sulphate of Calcium

for Rendering Nitrogen Available,

177. Ammonia Fixation by Gyp-
sum, 178. The FertiUser Situation

in Scandinavia, 179. The Agricul-



— 37

tural Value of Organic Manures,
i8i. Nitrogenous Guano, 294.

Agricultural Consumption of Sul-

phate of Ammonia and Nitrate of

Soda in the United Kingdom, 302.

The Nitrate of Soda Situation in

Kurope, United States, and Egypt,

395. The Relation between Certain

Acidic and Basic Constituents of

the Soil as Affected by Ammonium
Sulphate and Nitrate of Soda,

622.

Manures, Phosphatic : Use of Natural

Phosphates in Ricefield, in Indo-

China, 23. Stimulant Salts for

Rendering Phosphorus Available

in the Soil, 177. Quantities of Ni-

trogen, Phosphatic Acid and Po-

tash Removed from the Soil by
Crops in Scandinavia, 179. The

Phosphate Deposits in Switzerland

and their Utilisation in Agricul-

ture, 184. Phosphatic Guano, 297.

Researches on the Velocity of

SolubiUty of Phosphoric Anhyd-
ride in Basic Slag and Other Phos-

phates, 301. Production and Dis-

tribution of Tunisian and Algerian

Phosphates in 1920, 393. Expe-
riments and Researches on "

Te-

traphosphate," 498. Phosphatic
Fertilisers as a Means of hastening
the Maturity of Maize, 742. New
Types of Basic Slag for Sale in

the British Isles, 844. The Re-

trogradation of Superphosphates,

845.

Manures, Potash : Solvent Effect of

Oxidation of Sulphur by Micror-

ganisms Compared with Nitrifica-

tion, 18. Potash in Tunis and Mo-

rocco, 24. Quantities of Potash

Removed from the Soil by Crops
in Scandinavia, 179. Fertilising

Value of
" Broom Millet

"
Ash,

499. Potassium Bearing Minerals

of Soil, 621. The Effect of Potas-

sium Salts on the Anatomy of

Dactylis glomerata, 629. Value

and Importance of Potash DepOvSits
in Alsace, 710.

Maple Sugar : Industry in Prov. of

Quebec (Canada), 252.

Marandi, Acanthus ilicifolius, 11 42.

Margaropus australis, 437.
" Marine Fibre "

: Fibre of Posidonia

australis, 323.

Marjoram, 11 15.

Massaranduba grande, 773.

Mate, 57.

Meadows and Pastures : Effect of

Grazing upon Forest Reproduction,

65. The Effects of Manuring on
the Yield of Mountain Meadows
and Grazing I^and, 180. The In-

fluence of FertiUsers on the Botan-

ical Composition of Pastures, 300.

Book-Keeping Relative to Mead-
ows in Switzerland, 574. The
Prairies of Madagascar, 971 . Mead-
ow Top-Dressing Test in New
Zealand, iioi.

Meadow Fescue : Seed Survey Re-

port 1 91 9 in Canada, 518.

Meat : The Chemical Investigation
of Spoiled Meat, 126. Meat from

Madagascar, 258. Composition
and Identification of Meat Extracts,

365. The "
Xarque

"
(Dried Meat)

Industry in Brazil ; Production

and Exportation, 590. A Native

Method Used for Preserving Meat
at Fez, Morocco, 591. Sanitary
Measures dealing with Consump-
tion of Aphthic, Meat, 775. The

Pigeon as a Rapid Producer of

Meat, 781. Great Success of Meat-

Canning Factories in Madagascar,

804. Sausage Yeast, 11 80.

Medicago falcata, 342, 410. M. sa-

tiva, 197, 410.

Medicinal Plants : Gnchona Culti-

vation in Indo-China, 55, 331.

Ipecacuanha and its PossibiUties

in Indo-China, 56. Ilex vomitoria

as Source of Caffein, 57. Cultiva-
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tion of Medicinal Plants in Royal
Botanic Gardens, Naples (Italy),

211. Camomile Cultivation in

An
j oil, France, 756. Contribution

tu Study of Gtronellas 874. Tam
That {Panax repens ?), as a Sub-

stitute for Ginseng, 876. Cinchona

Bark from B. Africa and the Ca-

meroons, 986

Megrospermum erythroxylum, 773.

Melampyrum arvense, 197.

Melia Azederach, 432, 525, 531.

MeliloUis sulcata, 197.

Melon : Musk Melon Seed Survey

Report 1919 in Canada, 518. Cul-

tivation in Italy, 653.

Menopon biseriaium and M. pallidum,

338.

Mentha spp., 1115.

Mesembryanthemum, 423, 865.

Mesopotamia : Gum Tragancath 207.

Development of Agriculture, 826.

Cotton Gro\\ing, 972. Experiments
with Peanut in Mesopotamia, 1106.

Mesquite, Prosopis juliflora, 865.

Meteorology : The Importance of

Agricultural Meteorology in Tro-

pical Countries, 8. Kffect of Cli-

mate on the Growth of Wheat in

Portugal, 9. Effect of Weather

Conditions on the vSetting of Fruit

in the Plum in Minnesota, U. S. A.,

10. Resistance of Flower Buds

and Flowers of the Apricot to Low
Temperatures in New Mexico, U.

S. A., II . Organisation of the Agri-
cultural Service of AjDphed Meteo-

rology in Italy, 162. The Chmate
of Ilhnois from an Agricultural
Point of View, 163. The Possibiht}^

of Forecastmg Summer Tempera-
ture and the Approximate Yield

of Rice in the North of Japan, 164.

Climate and Cotton Growing in

U. S. A., 165. The Influence of

Pruning on the Resistance of Fruit

Trees to Cold : Investigations in

U. S. A. 166. Agricultural Meteo-

rological Invest! gation in Scot-

land, 289. Investigations on the

Cooling of the Soil during the

Night, with Reference to Spring
Frosts, in Scotland, 290. Unseen
Condensation of Water Vapour
due to Trees, 292. Considerations

on the Rainfall in Indo-China and
their Consequences from the Stand-

point of Cinchona Cultivation in that

Colony, 331. Weather Forecasting
at the Station of Agricultural Me-

teorology, MontpelUer, 369. Compa-
rative Studies on Evaporation Car-

ried out under Identical Experi-
mental Conditions, in the U. S. A.,

383. Cultural Tests of Wheat'

in Tonkin with Regard to Ivocal

Gimatic Conditions, 384. The

Effect of Meteorological Factors

on the Growth, Morphology and
Yield of the Tepary Bean {Pha-
seolus acutifolius var. latifolius),

385. The Effect of l/ow Tempera-
tures on the Floral Buds of the

Peach Tree as Regards their Water

Content, 398. On the Thermal

Differences between the
" Ubac "

and " Adret "
of a Lacustrine Val-

ley, 486. Experiments in Agri-
cultural Meteorology Relating to

Wheat made at the Higher Agri-

cultural Institute, Lisbon, 487.

The Drought in 191 9 in Touraine

(France) and its Effects on the

Vines, particularly on Direct H}^-

brid Bearers, 488. Effects of

Summer Temperatures on the Geo-

graphical Distribution and Germi-

nating Capacity of the Seeds of

Pinus sylvestfis in Sweden, 490.

Rainfall in Brazil, 495. The Beha-

viour of Certain Grafting-stock
as regards the Great Drought of

1 91 9, in the South of France, 532.

Effect of Frost in the Tablelands in

New South Wales, Austraha, 618.

Meteorological Stations in Ecuador,
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714- Tlie Climate of Cyrenaica
with Special Reference to its In-

fluence in the Cultivation of Ce-

reals, 715. The Chmate of Cali-

fornia and its Effect on the Growth
of Fruit Trees and Vines, 716. Ef-

fect of Temperatiire on the Geo-

graphical Distribution of Dif-

ferent Species of Opuntia, yij.

A New Variety of Asphodel Pro-

duced by the Action of the Ma-
rine Climate at the C6tes-du-Nord,

France, 719. The Factors of
"
Light

" and "
Temperature

"
in

Relation to Crop Production in

vSouthern Italy, 724. Temperature
and Humidity Associated with the

Sirocco in Palestine, 833. Cultiva-

tion does not Increase the Rain-

fall in the Great Plains States,

834. Influence of Sun-Spots and
Rainfall upon the Growth of An-
nual Rings in Trees, 835. Relation

of the Weather to the Yield of

Spring Wheat in Manitoba, 836.

Chmates of the British Empire
Suitable for the Cultivation of Cot-

ton, 837. Effects of Drought in

the Spring of 191 9 on the Tea Dis-

tricts in India, 838. Predicting
Minimum Temperature from Hyg-
rometric Data, 940 . Effect of the

Relative lycngth of Day and Light
and Other Factors of Environ-

ment on Growth and Reproduc-
tion in Plants, 941. New Methods
for Determining the Correlation

Coefiicients between the Growth
and Yield of Winter Wheat in

Ohio, U. S. A., 942. The Effect

of Weather on Alfalfa Hay and
Alfalfa Seed Growing in Western

South Dakota and in Utah, IT. S.,

943. Effect of CUmate of Tonkin
on the Yield of Different Varie-

ties of Coffee, 944. Temperature
Influence on Sowing and Harvest

Dates of Spring Wheat, Oats,

Potatoes, Maize and Cotton, in

U.S.A., 1057. Effect of Snow on the

Yield of Winter Wheat in Oliio, and
in llhnois, U. S., 1058. Effect of

Conditions of Temperature and
Sunsliine on the Development of

Cultural Plants, 1073.

Milk: Fat Content in Milk Pro-

duced by Ayrshire Cows, 345.

Behaviour of Bactetmm colt in

in Milk, 617. Virulence of Milk

of Animals Suffering from Aphthic
Fever, 1002. See also Dairying.

Millet : Percentage Composition of

Millet, 223. Resistance to Alkali,

308. Seed Survey Report 191 9 in

Canada, 518. Composition of

Green Ensilaged Forage, 750.

Mining : The Nutritive Value of the

Wheat Kernel and its Milling Pro-

ducts, 157. Percentage Composit-
ion of Various Milling Residues,

223. The Effect of Milling on the

Digestibility of Graham Flour,

284. Comparison of the Feeding
Values of Different Bread-Making
Flours, 285.

Mimusops elata, 773.

Mint : Cultivation in Morocco, 1 1 1 5 .

Morocco : Potassic Salts of Lake

Zima, 24. Prophylaxis against
Bacterial Anthrax by Means of

Vaccination, 543. Native Methods
of Preserving Meat, 591. Obser-

vations on Apricot, etc., 991 . Produc-

tion of Henna in Morocco, 11 08.

Aromatic Plants, 11 15. Sericul-

ture, 1 1 65.

Morus nigra, 432.

Motorculture, see Machinery and Agri-
cultural Implements.

Mowing - machine, see Agricultural

Macliinery and Implements.

Mulberry : In the Adana Vilayet,

Turkey, 62. Mulberry Plantations

in Italy, 651. Textile Fibres of

Mulberry Bark, 694. Effects of

Feeding Silkworms on Mulberry
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lycaves exposed to the Thick of

Mam Roads, 1017.

Mule: In French West Africa, 228.

Serophylaxia and Serotherapy for

Tetanus in the Mule, 436. Breeding
in Calabria, 550. Metrical Studies

in France, loio.

Muscari botryoides, 197.

Muscari comosum, 795.

Myositis, see Hygiene of Live Stock.

Myrocarpus ftondosus, 773.

Narra-narra, Acanthosicyos horrida,

865.

Nasturtium officinale, 11 15.

Nectandta spp., 773.

NeriumOleandet, 4^2.

Netherlands : Goat and Sheep Rear-

ing, 233. Selection of Lolium ita-

lictim, 315. Cultivation of Plants

with Oleaginous Seeds in Holland,

324. Nitrate of Soda Situation in

Holland, 395. Eggs and Poultry

Exports into England in 191 3 and

1919, 1159.

New Caledonia : Deer in New Cale-

donia ; Utilisation of their Flesh

by Canning, 105. Cotton Growing,

522.

New Hebrides : Cotton Cultivation,

522.

New South Wales : The lUawarra Cat-

tle, 557. Effect of Frost on Maize

Development, 618. Yield of Dif-

ferent Varieties of Oats, 863.

New Zealand : Sheep Rearing, 233.

Tractor versus Horse Team, 244.

Feeding Laying Hens mthout
Wheat or Millings, 564. Feeding

Experiments with Calves, 1013.

Meadow Top-Dressing Test, iioi.

Nigella spp., 1115.

Niger, Guizotia abyssinica, 633.

Nigeria : Oil Palm Cultivation, Yield

and Export of Kernels and Oil,

423. Cocoa Production, 11 14.

Nitrate of vSoda, see Manures, Ni-

trogenous.

Nitrogen, see Manures, Nitrogenous.

Norway : The Fertiliser Situation,

179. Goat and Sheep Rearing, 233.

The Nitrate of Soda Situation, 395,

Nwmido meleagris, 350.

Nyssa sp. : Furnishing Nectar, 239.

Oak : Distribution Percentage in

Adana Vilayet, Turkey, 62.

In Greek Forests, 214. Stock

Poisoning due to Oak Leaves,

434. Experimental Cultivation in

Austria, 772. The Influence of

Suckers on the Production and

P^orm of Oaks in the Preserves,

1129. See also Quetcus spp.
Oat : The Occurrence of Dwarf Plants

and the Transmission of that Char-

acter in Pure Lines of Victory

(Seyer) Oats, in the United States,

33. Quantities of Nitrogen, Phos-

phoric Acid and Potash Removed
from the Soil by Crops in Scandi-

navia, 179. New Types of Oats

Obtained by Hybridisation and

Selection at Svalof, Sweden, 192.

Avena sativa, 197. Resistance

to AlkaU, 308. The Improvement
of Cereals in Ireland, by Selection

and Crossing, 409. Improvement
by Selection, 507. Yield Accounts

in Switzerland, 574. Average Yield

per Acre in Alsace-Lorraine, 710.

Yield of Different Varieties of

Oats in New South Wales, 863.

Temperature Inflixence on Sowing
and Harvest Dates, in the United

States, 1057.

Oceania (French Settlements) : Cot-

ton Cultivation, 42 .

Oestrius, see Hygiene of Live Stock.

Oil Crops : Cultivation of Flax for

Manufacture of Linseed Oil, 48.

On the Utilisation of
'

Sump
"

{Balanites aegyptiaca Del.), 49-

Cultivation of Plants with Olea-

ginous Seeds in Holland, 324. The

Guayacan (Caesalpina melanocarpa),
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425. Tagetes anisata, Source of

Essential Oil, 428. Utilisation of

the Fruits of Melia Azedarach as

a Source of
"
Mangora

"
Oil, 525.

The Seeds and Oil of
" Eno Abura "

[Perilla ocymoides) from Japan,

584. The "
Betratra

" a New Oil

Plant of Madagascar, 753. See

also Oil Palm, Groundnut.

Oil Palm : vStudies on the Oil Palm
Kernels in West Africa, 423. Ex-

ploitation of the Oil Palm in the

Ivory Coast and in Indo-China, 424.

The Exploitation on the Ivory

Coast, 869.

Oils, Various: Linseed Oil, T17, 203.

Olive Oil, 206. Analytical Study
of Spanish Olive Oil, 253. lyurn-

bang-Oil Industry in Philippines,

254. Palm Oil, 423, 424, 869.

Manufacture of Vegetable Oils in

Japan, 460. Mangora Oil, 525. Che-

mical Composition and Industrial

Utihty of Ye Goma Oil, 584. Ita-

lian Grape-Pip Oil Industry, 797.

Digestibility of Certain Vegetable

Oils, 828. atronellas, 874. Tuni-

sian Ohve Oil, 1029. Oil from To-

bacco Seed, 1 107. Henna Oil,

1 1 15. Rancidity of Philippine
Coconut Oil, 1 1 76. See also Copra.

Oity, 773.

Olea sp., 432, 865.

Old Man Saltbush, 865.

Oleo pardo {Mytocarpus ftondosus Pr.

All.), Oleo vermelho [Megtosper-
mttm erythfoxilum Fr. All.), 773.

Olives : The Effects of Irrigation on

Olive Production, in Tunis, 206.

Olea sp., 432. Observation on the

Olive Flower in Italy, 725. Wild

OUves, 62, 865. Olive Trees and
Olive Oil in Tunisia, 1029. Test

Results of Mechanical Cultivation

of an Ohve Grove in Spain, i<68.

Onion: Seed Survey Report 191 9 in

Canada, 518. Cultivation in Italy,

653.

Opuntia Ficus-indica and Opitntia

spp., 432, 717.

Orange : See Citrus Fruits.

Orchard Grass : Seed Survey 191 9,

in Canada, 518.

Oreodaphne Hookeriana, 773.

Origanum glandulosum, 11 15.

Ofillus indicus, 350.

Ornithogalum umbellatum, 197.

Ostrich : Production of Farmyard
Manure in Union of South Africa,

298. Ostriches in North Africa,

448. Rearing in Sardinia, 678.
Oxalis corniculata, 328.

Oxydendvum sp. : Furnishing Nectar,

239-

Oxytropis Lambetti, 996.

Pagoda Cock, Centropus sinensis,

350.

Palestine : Irrigation and Watering,
21. Temperature and Humidity
Associated with Sirocco, 833.

Palms, Various : The Palms of the

Philippine Islands, 185. Sec also

Oil Palm, etc.

Panama, Hats, 974.

Panax tepens ?, 876.

Pandanus, spp., 322.

Panicum plicatum, 864.

Pao Brasil {Caesalpinia echinata L.),

773-

Pao Ferro {Swartzia tomentosa DC),
773-

Papaver somniferum, 856.

Paper: The Use of
"
Falasco " Fa

brication, 758. The Utihsation of

Sugar Cane Bagasse, 799. Broom
as a Paper-Making Material, 987.

Papihonaceae ; In the Mostagenem
Sands, Algeria, 501.

Para Chestnut (Brazil Nut) {Bertol-

letia excelsa), 539.

Paraguay Tea, 57.

Pavitium tiliaceum, 216.

Pafkinsonia aculeata, 432.

Parochetus communis, 328.
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Parsley: Seeds Survey Report 191 9
in Canada, 518.

Pasturage, see Meadows and Pastures.

Pavo muticus, 350.

Pea: vSelection Work in Brazil 28,

317, 318, 854, 1081, 1082. Quantities
of Nitrogen, Phosphoric Acid and

Potash Removed from the Soil

by Crops in Scandina\T.a, 179.

Seed Survey Report 191 9 in Ca-

nada, 518. Composition of En-

silaged Green Forage, 750. On
the Genetic of

"
Rogues

"
gamon

Culinary Peas {Pisum sativum),

959.
Peach : Cultivation in Indo Cliina and

in S. China, 760. The Pruning
of Winter Injured Trees, 1123.

Peacock : Peacock, Paints mutictts,

350. Experiments in Crossing Pea-

Fowl, 1 163. Cross between a

Peacock and a Fowl, 11 64.

Peanuts : Toxic Effect of Peanut

Cakes Contaim'ng Small Quantities
-

of Castor Seeds, 774. Feeding

Pigs, 780. Experiments in Mesopo-
tamia, 1 106. 5ee also Groundnuts.

Pear : Progression of Ripening of
"
Knife "

Pears, 332. Researches

on the Harvesting and Storage of

Pears, Carried out in the Rogue
River Valley Oregon, U. S A., 656.

Description of the Pear-Tree in

Indo-China, 761. Ripening of

Pears as Modified by Extreme Tem-

peratures, 954. Studies in the Pol-

lination of the Bartlett Pear in

California, 1086.

Peaty Soil : Experiments on the Im-

provement by Means of Sand, in

Denmark, 391 . Quality and Value

of Important Types of Peat Ma-
terial. Classification of Peat Based

upon its Botanical Composition
and Physical and Chemical Charac-

teristics, 1060.

Pelicanus spp., 350.

Pengawar-Djambi, 305.

Pennisetum spp., 747, 971.

Pepper: Seed vSurvey Report 191 9
in Canada, 518.

Pequia amarello, 773.

Pequia marfim [Aspidosperma ebur-

neum Mart,), 773.

Perilla ocymoides, 584.

Peroba amarella, parda, revessa, rosa

[Aspidosperma sp.), 773.

Pefsea gratissima : Average Diges-

tibility of Fat, 828.

Peru : Latrodectus mactans a Spider

Injurious to Anim.als and Man, 334.

Peutzia vitgata, 865.

Phalacrocorax carho, 350.

Phalafis canariensis, 197.

Phaseohis spp., see Beans.

Pheasants, 349.

Philippine Islands : Climatic Condi-

tions, 8. Palms, 185. Lumbang
Oil Industry, 254. vSelection in Soy
Beans, 512. Preliminary Report
on the Acclimatisation of Alfalfa,

643. Experiments on the Feeding
of Draught Oxen, 673. Suburban

Forage Crops, 864. The Growth
of Hevea brasiliensis, 977. Timber

Export and Forest Reserves, 1128.

The Rancidity of PliiUppine Co-

conut Oil, 1 1 76.

Philosamia arrindia, 787.

Phorm,iuin tenax, 1103.

Phragmites communis, 758.

Phym,aspermum parvifoliiim, 865.

Physocalymma floridum, 773.

Phytolacca decandra, 432.

Picea spp., 62, 772.

Pigeon : Analysis of Pigeon Drop-

pings, 1 82 . Use of Pigeon for Rapid
Production of Meat, 781.

Pigeon Pea, 633.

Pigs : Animal Nutrition and Metabol-

ism Studies, 76. Colour Inherit-

ance in Pigs, 81. Pigs in Southern

Albania, 99. Inheritance Investi-

gations in Swine, 100. The Feeding
Value of Skim Milk for Swine, loi .

A Comparison of Velvet Bean,
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Meal Tankage and Soya Bean
Meal as Supplements to Maize

Meal in Feeding Hogs, 102. Num-
bers of Breeding Animals Distri-

buted by the Government in Cana-

da, 226. The Breeding of
" Kamcik "

Pigs in Kastern Bulgaria, 234.

Mineral Nutrients and Maize in

Swine Feeding in Kansas, U. S.

A., 235. The Influence of Ground-

nuts and Rice Bran on the Quality
of Pork : Experiments in Texas,

U. S. A., 236. Alfalfa Meal for

Fattening Pigs, in Iowa, U. S. A.,

237. Production of Farmyard
Manure in South Africa, 298.

Breeding and Commerce of Pigs
in South Annani, 347. Dried Carrots

as Food, 446. Citrus Peel as Food,

447. Breeding in Calabria, 550.

Swine - Feeding Investigations in

Kansas (1918-1919), 560. Profits

from Pigs in Switzerland, 574.

Feeding Experiments with Various

Fodder Plants, in Montana, U. S. A.,

676. Pig Breeding in Alsace-

Lorraine, 710. Breeding in Italy,

779. The Effect of Feeding with

Peanut on the Quality of Pork,

Experiments in Oklahoma, U. S.

A., 780. An Experiment with Fat-

tening Pigs to Compare Cooked
with Raw Potatoes, 897. Open
Air Pig-Keeping, 11 57. Winter

Rations for Brood vSows, ^1158.

Pinckneya ruhescens, 773.
Pine : Distribution Percentage in the

Adana Vilayet, Turkey, 62. Scots

Pine of Belgian Origin, 64. In the

Forests of Greece, 214. Action of

Climate, especially Temperature,
on the Formation and Germinat-

ing Capacity of Seeds of Pinus

sylvestris, 537. Cultural Experi-
ments in Austria, 772.

Pine Apple : In Cuba, 11 19.

Pinho do Parana {Araucaria brasi-

liensis Loud.), 773.

Pimis spp., 432, 772 and see Pine.

Piptadenia rigida, jj^.

Pistacia vera, 432.

Pistacliio, 432, 1 1 15.

Pithecolobium Saman, 970.

Plane : Percentage Distribution in

Adana Vilayet, Turkey, 62.

Plant Breeding : Plant Breeding at

the Phytotechnic Station of Gaye-
rovo, Brazil 28. Trials of Hybri-
disation between Some Species of

Triticum in Denmark, 29. Trans-

mission of Dwarf Character in

Marquis Wheat, in Canada, 30.
"
Gironde Inversable " and "

Rieti

Inversable
" New Kinds of Wheat

Obtained at Nages, France, 31.

Morphological and Cytological Re-

searches on the Hybrids Aegilops
ovata X Triticttm xmlgare, 32 . Trans-

mission of Dwarf Character of

Oats in U. S. A., 33. Transmission

of Maternal Characters in Humu-
lus japonicus var. albomaculata ,

in Denmark, 34. Selection of Coffee

and Cocoa at Surinam, Dutch

Guiana. 35. New var. Connecti-

cut Havana No. 38 obtained by
Mutation in the United States,

36. Vigorous Growth Compensat-

ing for Sterility in Hybrids of

Species of Foxglove Digitalis pur-

pmea and D. lutea, 37. Behaviour

of the Characters
" Date of First

Head", "Height of Plant" and
" Width of Leaf

"
in Certain Crosses

between Hard, Medium and Soft

Wheat in U. S. A., 191. New Ty-

pes of Wheat, Rye and Oats Ob-

tained • by Hybridisation and Se-

lection at Svalof, Sweden, 192.

Observations on the Heredity of

Characters in the Lupin, Wheat
and Barley, in Denmark, 193. The
Selection of Hevea brasiliensis Ac-

cording to Indi\ddual Differences

in Yield, 194. Apple Bud vSelection

and Selection of Apple Seed for Pro-
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pagation 195. On the Behaviour of

Hybrids Resulting from the Crossing
of a Mutant with the Original Va-

riety, 310. Australian Varieties of

Obtained by Hybridisation Wheat

andSelection, 311. Kxperiments in

Hybridisation between Certain

Kinds of Wheat in New South

Wales, AustraUa, 312. Synthetic

Production, by Selection and

Crossing, of Varieties of Maize Very
Rich in Gluten in the United States,

313. Improvement of Potatoes

through Hybridisation and Selec-

tion of Bud Mutations, 314.

Investigations on the Variabihty
and Heredity of the Characters of

Certain Species of Lolium, 315.

Crosses between the French "
Che-

vrier
" Bean with Green Seeds

and Other Varieties, 316. Genetic

Factors that Determine the Form-

ation of Anthocyanin in Peas,

317. On some Attempts to Cross-

Pollinate Peas and Beans, 318.

On the Heredity of Red and Yel-

low Colours in Beta, 319. The
Need for Bxtending and Intensi-

fying the I^ine Breeding of Wheat
in Spain, 406. Correlations be-

tween Certain Characters of the

Bar and the Yield of Grain in Maize,

407. Determination of the Per-

centage of Cross Fertilisation be-

tween the White and Yellow Va-

rieties of Sorghum, 408. The

Improvement of Cereals, Flax and

Rye-Grass in Ireland, by Selection

and Crossing, 409. Determination

of the Percentage of Cross-Fertil-

isation between Medicago sativa

and M. falcata, 410. On the Need
for the Selection of Turnips in

New Zealand in Order to Obtain

a more Uniform Product, 411.

Degeneration in the Sugar-Beet
and its Remedy in Selection, 412.

Geographical and Taxonomic Re-

searches undertaken in order to

estabHsh a Rational Basis for the

Selection of Tea, 413. Impro-
vement of Coffee in India, 414.

Influence of Foreign PoUen on the

Shape of the Fruit of the Mother

Plant in Certain Crosses between

Vanilla planifolia and "
Vanillon,

"

415. Possibility of an Intranu-

clear Cross in Homozygotes, 506.

Improvement of L,igowo Oats by
Crossing with Brie Oats and bj'

Selection, 507. Heritable Charac-

ters of the Maize : I,ineate I^eaves,

508. Pedigree Selection of the

Local Variety of Rice
"
Phungtien

"

in Indo-China, 509. Improvement
of Rice by Selection and Hybridi-
sation in Java, 510. On Variation

in Tartary Buckwheat Fagopynum
tataricum (h.) Gaertn. in the U. S. A.,

511. Selection in Soy Beans in the

Philippines, 512. Improvement of

Sugar Beet by vSelection, in France,

513. Variation of the Coconut

Tree Observed in Ceylon, 514.

Probable Origin of the Dwarf
Coconut Tree, 515. Fasciation and

Dichotomy following the Grafting
of Two Portuguese Vines, 516. Il-

lustration of the Definite Principles

of Heredity Hybrid Catalpa bi-

gnonioides x C. Kaempferi, 517.

Plant Breeding and Tropical Crops,

632. Studies in the Pollination of

Indian Crops, and the PossibiHty

of Improvement by Selection, 633.

Criticism on the
"
Crossing Over "

Theory, according to the Calcula-

tion of ProbabiUties, 634.
" Pusa

No. 4", Indian Wheat Variety

Imported into France because of

its Early Maturity and Resistance

to Scorching, 635. The Traumatic

Production of a New Form of Maize:

Zea Mays var. polysperma, 636.

Pedigree Selection Applied to the

Rice Variety
"
Nang-Meo," in In-
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do-Chhia, 637. Sugar-Caiie Breed-

ing ill North India, 638. Studies

and Observations on the Hybrids
of the Genus Citrus, 639. A New
and Improved Variety of Plum
obtained from a Bud Variation of

the French "
Petite Prune d'A-

gen", in Cahfornia, 640. Natural

Selection of Asphodelus luteus pro-
duced by the Action of the Marine

Climate at C6tes-du-Nord, France,

719. The "Ardito" Wheat, Ob-
tained by Hybridisation, in Italy,

732. The* Production of Wheat
for the Highlands of British East
Africa by Hybridisation and Se-

lection, 733. Inheritance of Waxy
Kndosperm Aleurone Calour, and
the Correlation between Endosperm
Texture and Aleurone Colour of

Maize, 734. Selection of Strains

of Dent Maize, Considering both
Yield and Maturity, adapted to

New York State Conditions, 735.
Inheritable Characters of Maize :

Pistillate Flowered Maize Plants,

736. Pure L,ine Selections of Rice

in Burma, 737. A Mutating Black-

berry-Dewberry Hybrid Rubus cae-

sius X R. fiuticosus, 738. Wheat
Varieties from the Rieti

"
Sta-

zione di Granicoltura "
; the

"
Var-

rone "
Variety, 851. Improvement

of Native Wheat Varieties by Se-

lection in Bulgaria, 852. Selec-

tion of Rice Varieties at the Rice-

grovdng Station of Cantho, Cochin-

China, 853. Researches on the

Genetic Composition of Certain

Types of Peas, 854. The Possi-

bility of the Transmission of Cer-

tain Characters of Papaver sam-

niferum, 856. Colour Changes in

Flowers Connected with Sex in

Some Dianthus Hybrids, 857. Pol-

len and Pistil Development in Re-
lation to Sterility in Pure Forms
and Hybrids of the Plum, 858.

Notice on the Groundnut Selec-

tion in Senegal, 870.
"
Riccio "

Wheat, 956. Natural Wheat Rye
Hybrids in the U. S. A., 957. Stu-

dies on the Heritable Characters

of Maize "
Brachytic Culms", 958.

On the Genetics of "Rogues"
Among Culinary Peas {Pisnm sa-

tivum), 959. Selection of Sugar
Cane, in Mauritius, Java and in

Cochin-China, 960. Studies on the

Suckering Habit of Reciprocal To-

bacco Crosses : lyittle Dutch x
Cuban, 961. Selection of Hevea
at the Agricultural Experiment
Station of Bencat, Cochin-China,

962. Apple-Tree Crossing {Mahts),

963. Bud Variation of Grape
Fruit, 964. Indo-Chinese Rices :

Selection, Cultivation and Hull-

ing of Rice in Indo-China, 965.
The Sterility of Hybrids from
the Mendelian Standpoint, 1076.

Experimental Studies on vSelf-In-

compatibility in Heimaphrodite
Plants, 1077. Selective Fertih-

sation in Pollen Mixture, 1078.

Wheat Selection at the Cereal

Growing Station of Rieti, Ita-

ly, 1079. Determination of Cer-

tain Hereditary Factors in Wild

Hybrid of Phaseolus vulgaris, 1080.

Case of Complete Dominance of

a Quantitative Character in Peas,

1081. The Heredity of the
" Adhe-

rent Seeds "
Character in Peas,

1082. Heredity of the Colour

of the Hilum of the Seed of Vicia

Faba, 1083.
"
2714 POJ

" and

"2725 POJ
" New Javanese Va-

rieties of Sugar Cane Obtained by
Crossing ; Their Introduction into

Cochin-China, 1084. Selection and

Crossing Experiments with a View

obtaining to New Variety of Tobacco

Resistent to Phytophthora Nico-

tianae De Haan in the Dutch East

Indies, 1085. Studies in the Pol-
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lination of the Bartlett Pear in

California, 1086. Pollination Bx-

periments with the Almond in

California, 1087. Some Variations

of the Common Coconut Palm

{Cocos nucifera L.). 1088.

Wheat .•28, 29, 30, 31, 32, 191, 192,

193. 311. 312, 313, 406, 409, 635,

732. 733. 851, 852, 956, 957.

1076, 1078, 1079. Barley : 193,

409. i?ye : 28, 192, 957. Ort^: 33.

192, 409, 507. Maize : 28, 313, 407.

508, 636, 734, 735, 736. 958. Rice :

509, 510, 637, 737, 745, 853, 862.

Platyceriutn coronariuni, and P.

grande, 305
Plotus melanogaster, 350.

Plough, see Machinery and Imple-
ments, Agricultural.

Plougliing, see TUlage.
Plum : Kffect of Weather Conditions

on the Setting of Fruit in the

Plum, 10. A New and Improved
Variety of Plum Obtained from a

Bud Variation of the French "
Pe-

tite Prune d'Agen", in Cahfornia,

640. Cultivation in Indo-China,

760. Studies on SteriUty in Plum
in Relation to Development of

Pollen and Pistil, 858. PolHnation

Experiments in California, 1122.

Poa pratensis, 232, 300, Poa compressa,

300.

Polygonum : P. Convolvulus, 197. P.

persicaria furnishing Nectar, 239.

Polyplectora germaini, 350.

Polypodium coronans, 305.

Poplar : Percentage Distribution in

Adana Vilayet, Turkey, 62.

Poppy : Poppy-seed Oil, 828. See

also Papaver somnifermn.

Populus alba and P. italica, 432.

Porphyros edwardii, 350.

Porto Rico : Sugar Cane Cultivation,

52. On the Possibility of Culti-

vating VaniUa, 53.

Portugal : Effect of Climate on the

Growth of the Wheat, 9. Goat and

Sheep Rearing, 233. The Nitrate

of Soda Situation, 395.

Portuguese Guinea : The Cultivation

of the Oil Palm ; Kernels and Oil

Exports, 423.

Portulacaria afra, 865.

Posidonia australis, 323.

Potato : Selection ui Brazil, 28. Ex-

periments in the Cultivation of

Various Kinds of Potatoes from
the Canary Island, 40. Quantities
of Nitrogen, Phosphoric Acid and
Potash Removed from Soil by
Crops in Scandinavia, 179. "La
Succulente," a New Variety of

Potato Suitable for the South of

France, 200. Potato Growing m
the U. S. A., 201. Crop per Plant

from Different Crosses, 314. Po-

tato-Growing Experiments in En-

gland, 420. Irrigation Experiments
in Nevada, U. S. A., 496. Bam-
letts Potato Digger, 569. Cultural

Account in Switzerland, 574. Yield

per Hectare in Alsace-Lorraine,

710. Handling and Transport of

New Potatoes, 803. Potato Pro-

duction, 967. Temperature In-

fluence on Sowing and Harvest

Dates, 1 05 7. Results of Cultiva-

tion Trials Made at Carrouge (Vaud,

Switzerland) at an Altitude of

720 metres, 1095. Cutting Tubers

for Planting Purposes, 1096.
"
Poudrettes," 182.

Poultry : Choice of Laying Hens. 103,

Effect of Date of Hatching on Egg
Production, 104. Poultry Rearhig
in Syria, 225. Castration due to

Feeding Cocks Exclusively on a

Meat Diet, 238. Prodixction of

Farmyard Manure in S. Africa,

298. Aspergilliosis of Poultry,

337. Use of Naphthalene as a

Remedy Against Chicken Lice,

338. Eradication of Depluming
Mite of Chickens by One Treat-

ment, 339. Genetic Studies : Inlier-
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itance of Leg Feathering, 348.

Sterility of Hybrids between Pheas-

ant and Gold Campine Fowl, 349.

Indo-Chmese Birds whose Feath-

ers are used by the Annaniites,

350. Avian Typhosis and the

Bacteriophagus Microbe, 439. Con-

trol of Bxternal Parasites of Poul-

try, 544. Physiological Relation-

ship between Fecundity and the

Natural Yellow Pigmentation of

Certain Breeds of Fowls, 561. Ef-

fects of Castration on Cockerels,

562. Feeding Experiments with

Pullets and Hens, 563. Feeding

Laying Hens without Wheat o^

MiddUngs, 564. Influence of Feed-

ing Ducks with Rice and Maize

on their Growth and Egg Produc-

tion, 677. Pigeon as means of

Increasing Food Supply. 781. Ef-

fect of Calcium on Composition of

Eggs and Body of Laying Hens,

898. Study on Avian Plague, 1005.

Results on Vlth and Vllth Irish

Egg Laying Competition, 1016.

Economic Position of Poultry In-

dustry, 1 1 59. Bourbonnais Fowl,
1 1 60. Feeding Fowls on Ground-

nut and Palm Oil Cakes, 1161.

Early Laying of Black Bresse

Hen, 1 1 62. Experiments in Cross-

ing Pea Fowl, 11 63. Cross be-

tween Peacock and Fowl, 1164. See

also Ostrich.

Preserved Foods : UtiUsation of Deer

Flesh by Canning, 105. Antiseptic
Action of Spices in Preserved

Foods, 122. Native Method for

Preserving Meat in Morocco, 591.

Meat Canning in Madagascar, 804.

Automatic Weighing and FelUng
Machine, 1021. Experiments on
the Biological Control of Concen-

trated Extracts of Tomato by
the American Method. Proposed
New Method of Control and Ob-

servations on the Mycological and

Bacteriological Content of these

Extracts, 11 78.

Press : Fuel, 245.

Prosopis spp., 865.

Pseudotsuga spp., 772.

Pteridiuni aquilinufti. 305.

Pteris aquilina, 305.

Pteroniyzon mariniis, 683.

Pulse Crops : Quantities of Nitrogen,

Phosphoric Acid and Potash Re-

moved from the Soil by Crops in

the Scandinavia, 179. Resistance

to Soil Alkah, 308. Cultural Ex-

periments with Phaseolus acuii-

folius var. latifolius in California,

418. See also Rice.

Pumpkin : Seed Survey Report 1919
in Canada, 518.

Punica Granatum, 432.

Pyrethrum : Insecticidal Properties

of Different Parts of the Plant, 757.

QUERQUEDULA CIRCIA, 350.

Querciis spp., 772.

Rabbit : Colour Inheritance, 8i. Rab-

bit Coccidiosis, 884.

Radium : Action on Vitamines, of

Yeast, 938.

Rambonalika, Pennisetum setosuni,

971.

Ranunculus arvensis, 197.

Rape : The Agricultural Value of the

Rape Cake as Manure, 181. Com-

parison between Rape and Blue-

grass as Pasture for Fattening

Lambs, 232. Resistance to Soil

Alkah, 30S. Cropped Area in

Holland, 324. Oil Production in

Japan 460. Seed Survey Report

1919 in Canada, 518. Composi-
tion of Green Silaged Forage, 750.

Rapistvuni rugosum, 197.

RaseUe, Hibiscus Sabdariffa, 633.

Red Clover : Seed Surv^ey Report
1 91 9 in Canada, 518. Formation

of Nitrate in a Soil following the
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Growth of Red Clover and of Ti-

mothy, 948.

Red Dog Flour, 84.

Reed : Common Reed [Phragmites

communis) ; Wood Small Reed [Ca-

lamagrostis epigeios), 758.

Retama Raetam, 432.

Rhammis piirshiana, 211.

Rhizophora sp., 871.

Rhus : Rhus sp. furnislihig Nectar,

239. R. viminalis, 865.

Rice : Use of Natural Phosphates in

Ricefield, in Indo-China, 23. The

Possibihty of Forecasting Summer

Temperature and the Approximate
Yield of Rice in the North of Japan,

164. Rice Growing in Greece, 198.

A Study on Rice of Cameroons,

199. Percentage Composition of

Rice Bran, 223. Green Manures

in Old Rice Fields, 417. Selec-

tion in Indo-China, 509. Im-

provement by Selection and Hy-
bridisation in Java 510. Pe-

digree Selection Apphed to the

Variety
"
Nang-Meo ", in Indo-

Chma, 63 7. Mechanical Cultiva-

tion ; the Gray Tractor with

the Driving Wheel of the Am-
erican Tractor Co., 642. The Use

of Fertilisers m Rice Fields, and

Fishing. 681. Pure Line Selection

in Burma, 737. Note on the

Ctdtivation of Floating Rice in

Cocliin - China, 743. Prehmhiary

Experiments with Fertilisers in Rice

Growing in Indo-Clhna, 744. The
Yield of Fruopean Rice Fields as

Compared with those in the Far

East, 861. Phung Tien Rice,

Variety Selected at the Cantho

Rice Experiment Station, Cocliin-

China, 862. Perennial Senegal Rice

in Indo-China, 864. Selection, Culti-

vation and HuUing in Indo-Cliina,

965. The Use of Rice in Distilling

and Brewing, 1026. Sowing of

Wheat on Rice mthout Ploughing,

1092. Cultivation in Southern Rho-
desia as Compared with that of

the Principal Rice Producing Coun-

tries. 1093. Rice Straw Used as

Cattle Fodder, 1141.

Ricinodendron mahafalense, 754.

Ricinus communis, 432.

Robinia : Rohinia sp. furnislnng

Nectar, 239 J? Pseudo-acacia, 432,

Rooks, 350.

Rosa spp., 211.

Rose: Cultivation in Morocco, 11 15.

Roselle [Hibiscus Sabdariffa), 633.

Rosemary, 11 15.

Rosewood [Dalbergia nigra), 773.
"
Rozintjebos ", Grevia cana, 865.

Rubber ; Creping African Rubber,

119. Precautions, during Smoke
Treatment of Rubber, 325. Stu-

dies on Rustmess of Sheet Rubber,

461. Grafting of Rubber, 645.

Improvement of West African Va-

rieties, 872. Coagulation of La-

tex, 873. Future of Rubber Plan-

tations, 976. Alternate Tapping

980. Change -Over Tapping, 981.

New Method of Freezing Vulcani-

sation of Rubber, 1033. See also

Hevea.

Riibus : R. strigosus furnishing Nec-

tar, 239. Mutation of the Hybrid
R. caesiits X R. fruiicosus, 738.

Rural Economics : Farm Manage-
ment Demonstrations in New-

York State, 1919, III. Income Tax
and the Farm Management Demon-

stration Work, in Iowa, 112.

Capital Required and Profit to be

made on a Farm in West Africa,

113. Correlations in the Cost of

Milk Production in U. S. A., 114.

The Cost of Milk Production Com-

puted on the Year Basis,, 115.

Some Points Brought Out by Suc-

cessive Surveys for the same Farms

(1912-1917) in Different Parts of

U. S. A., 247. Economy in Stock

Feeding. 248 Organisation of Agri-
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cultural Book-Keeping in Den-

mark, page 279. The Influence

of Good Farm Organisation on

Costs of Production, in U. S. A.,

350 Farm Management Problems

in U. S. A., 356. Important Fac-

tors in the Cost of Producing Wheat,

357. Agricultural Accounting Of-

fices in Sweden, page 407. 'Re-

sults of Agricultural Book-Keeping

by Double Entry by the Pestalozzi

Institution near Birr, Argovie,

Switzerland, for the Year 1918-1919,

574. Cost Accomits on a Fruit

Farm in vScotland, 575. The

Cost of Milk in the U. S. A., 587.

The Cost of EstabHshmg and Cul-

tivating I Hectare of Mulberry
Trees at AveUino, Italy, 651.

Profits from Pigeon Breeding in

Italy, 781. Cost and Yield of a

Corsican Country Apiary,782. The

Value of Fruit Trees, 788. Re-

search Work of the Swiss Peasants'

vSecretariat on the Swiss Agricul-

tural Yields from 1914 to 19 18,

907. Agricultural Book-Keeping
in Canada, 908. The Cost of a

Vineyard in 1920 in Certain Re-

gions of France, 1023. Cost of

Pine-Apple Cultivation in Cuba,

1119.

Rush : Acute Sea Rush [Juncus

acufus), Common Rush [juncus

conglomeratus) ,
Rush [Scirpus la-

custris), Thread Rush [Juncus fili-

forniis), Juncus obtusiflorus, Hard
Rush [Juncus effusits), Sea Rush,

[Juncus niaritinius), 758.

Russia : Sheep Rearing, 233. Eggs
and Poultry Exports in 191 3 and

1919 into England, 1159.

Rye: Selection Station in Brazil, 28.

Quantities of Nitrogen, Phosphoric
Acid and Potash Removed from

Soil by Crops, in Scandinavia, 179.

New Types Obtained by Selection

and Hybridisation at Svalof , Sweden,

192. Resistance to Alkali, 308.

Natural Wheat-Rye Hybrids in

the United States, 957.

Rye-grass : Selection in Ireland, 409.

Seed Survey Report 1919 in Ca-

nada, 518.

Saccharum aegyptiacum : In the

Dunes on the Algerian Littoral,

652.

Saffron: In Morocco, 11 15.

Sage: In Morocco, 11 15.

Sagine : FertiUsing Value of Sagine

Ash, 499.

Sagittaria sagittaefolia , 788.

Salsify : Seed Survey Report 19 19

in Canada, 518.

Salsola Zeyheri, 865.

Salvia spp. : In Morocco, 11 15.

San Domingo : Production of Raw
Cocoa, II 14.

San Hemp, 633.

San Thome : Production of Raw
Cocoa, 1 1 14.

Santolina rosmarinifolia, 11 15.

Saponaria Vaccaria, 197.

Sapucaia assu, S. commun [Lecythis

Pisonis), S. merim [L. minor) 773.

Sarcopsylla gallinacea, 776.

Sarothamnus scoparius, 987.

Saturnia pyri, 787.

Scandix Pecten- Veneris, 197.

Schinus Aroeira, 773.

Schizomycet'es : Free Nitrogen Fix-

ing Power, 1 07 5.

Schoemus mariscus, 758.
' '

Schweineseuche
"

,
218.

Scirpus spp., 758.

Screw Bean, Prosopis pubescens, 865.

Scrub Oak, Quercus Gambellii. 434.

Seaweed : Seasonal Variation in its

Chemical Composition, 190. Per-

centage Composition, 223.

Secale cereale, 197.

Sedge : Common Sedge [Carex riparia,

C. glauca, C. vulpina), Giant Sedge

[C. maxima), C, paludosa, C. pen-

dula, C. stellulata, C. stricta, 758.
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Seed Corn, See Maize.

Seeds : Origin, Production and Value

of the Seeds of Conifers, 38. Fu-

migation of Seeds by Means of

Chloropicrin, 39. Thp Activity of

the
" Federazione dei Consorzi Agra-

ri Itahani
"

for the Production of

Pure Seeds in Italy, 196. Action

of Heat on Sugar-Beet Seed, 404.

Means for Increasing the Germinat-

ing Capacity of Camphor Seeds,

405. Seed Survey Report 19 19

in Canada, 518. The Drying
of Beet Seed 519. E)codendro-

logical Problem, of Production of

Forests, 520. The Effect of Dry-

ing Seeds on the Germination of

Cereals, 728. Formaldehyde Treat-

ment of Maize Seed, 729. Germi-

nation of Seed of Tilia, Sambucus
and Riibiis, 730. Distribution of

Seeds for Sowing in France, 740.
" Wool Waste "as a FertiUser

Containing Seeds of Medicago, spp.,

842. A Turbine Sorter for Seeds,

859. The Canadian Government
Seed Purchasing Commission, 860.

Introduction and Selection of Seeds

in India, 1053. Experiments on

the Soaking of Seeds, io8g.

Selection, see Plant Breeding.

Senegal, see French West Africa.

Serbia : Goat and Sheep Rearing, 233.

Sericulture : In the Adana Vilayet,

Turkey, 62. Indo-Chhaese Silks and
Silk Goods at the Lyons' Fair

(France). 128. The Partial Ste-

rilisation of Mulberry Deaves in

Silk-worm Feeding, 242. Progress
of Sericulture in Indo-China, 353.

The Improvement of Sericulture

m Jugo-Slavia, 680. Eggs Inter-

mediate in Type between the Sum-
mer and Winter Eggs Produced

by Bombyx mori, 786. Tussoie

Silk, 787. Crossing Experiments
with Varieties of Silkworm Having
Bivoltine Females, goo. Effects

of Feeding Silkworms on Mulberry
Leaves Exposed to the Thick

of Main Roads, 1017. Sericulture

in France and in the French Co

lonies, 11 65. The Results of Expe-
riments in. Breeding Japanese Bi-

voltins in Italy, 11 66.

Serpent Necked Anliinga [Plotus mela-

nogaster). 350.

Sesamum : Improvement by Selec-

tion, 633.

Sesbania sericea, 1066.

Setamorpha margalaestriata, 129.

Setaria glaiica, 197,

Sewage Water : The FertiUsing Va-

lue of Sewage Sludges, 843. Re-

search on the Sewage Water of

Milan, 1054.

Seychelles : Production of Raw Co

coa, 1 1 14.

Shade Plants : UtiUsation of Melia

Azedarach as a Shade Plant in

Coffee Plantations, 531,

Sheep : Uruguay Sheep, 92. Sheep

Feeding in tlie United States,

94. Feeding of Lambs : Trials in

Kansas, U. S. A., 95. Tripoh

Sheep, 127. Sheep Breeding in

Syria, 225. Number of Breeding
Animals Distributed in Canada, 226.

Comparison between Rape and

Bluegrass as Pasture for Fattening

Lambs, in Kentucky, U. S., 232.

Sheep Rearing in Brazil, 233.

Production of Farmyard Manure
in South Africa, 298. Lamb P'eed-

ing Investigations in Kansas, in

1919, 346. Breeding in Hanover,

Germany, 445. Prophylaxis against

Bacterial Anthrax by Means of

Vaccination in Morocco, 543. Breed-

ing in Calabria, 550. Compar-
ison between Different Rations

for Wintering Breeding Ewes,

778. Breeding in Mesopotamia,
826. Stomach Worms in Sheep,

883. East Friesian Sheep at the

Latium Stock Breeding Station,
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894- Beet Pulp for Fattening

Lambs, 895. Notes on Breeding

Wool-Producing Sheep in Mada-

gascar, 1014. Increase in the

Weight and Quantitative Changes
in the Wool of Lambs having

Undergone the Operation of Uni-

lateral Thyroidectomy with or with-

out Castration, 1015. A Compar-
ison between Sheep-Breeding and

Cattle-Breeding, 11 52. The Dec-

line in Sheep-Breeding, 1153.

Sheep in Tunisia, 1154. Sheep

Raising in Ontario, Canada, 1155.

Bvireau of Animal Industry Range
Sheep Kxperiments, 1156.

Shoddy, 181,

Side-Oat Gramma. Bouteloua oligo-

stachya, 342.

Sierra Leone : Cultivation of the Oil

Palm ; Yield and Export
'

of Ker-

nels and Oils, 423.

Silage: Silo Construction, 573. Tomato
Silo and Moulds on Concentrated

Tomato Juice, 695. Silage Crops
other than Maize in Canada, 750.

New Contribution to the Study
of Lactic Silages, 802. Carbohy-
drate Metabolism in Green Sweet

Maize during Storage, 849. The
Use of Weeds as Forage, 886.

Sunflower Silage, 1008. The Role

of Pentose-Forming Bacteria in

the Production of Maize Silage,

1039.

Silvia Navalium, 773.

Sinapis arvensis and 5. nigra, 197.

Sisal : Yield of Sisal, 46. Cultivation

in Mysore, British India, 421.

Agaves in Africa and particularly

in East Africa, 523.

Sou : American Papers on Soil Science

Read at the Pliiladelphia Meeting
of the American Chemical Society,

12. On the Agricultural Proper
ties of SoUs ; Research on the

Reaction of Soil, 13. Formation

of Soluble Matters in Virgin and

Cultivated Soils, Estimated by Means
of Lowering the Freezing Pouit, 14.

Toxicity of Alkaline Salts in Soil,

15. Chemical Research on Land
Treated in Different Ways in Den-

mark, 16. A New Acid and Al-

kahne Scale especially for Soils,

167. Changes in Composition of

the Soil and of Water Extract of

the Soil following Addition of Man-

ure, 168. The Influence of Heat-

ed Soils on Seed Germination and
Plant Growth, 169. Quantities of

Nitrogen, Phosphoric Acid and

Potash Removed from the Soil

by Crops, in Scandinavia, 179.

Hard Pan in the Apuhan Soils and

its Origin, Researches on SoU

Chemistry in the Bari District, 293-

On SoU Absorption, 294. Bene-

ficial Action of Farmyard Manure
in Preventing Injurious Effects

of Alkaline vSalts ui the SoU, 299.

Influence of the SoU and Manure

on the Nitrogen and Ash Content

in Crops, 309. Prevention of

SoU Erosion, 328. The Capillary

Rise of Water in SoUs, 387. Quan-
titative Relations between SoU

and SoU Solution shown by Freez-

ing-Point Determination, 388. The

Sterilisation of SoU by Steam, 389,

Calcium and Magnesium Content

in Virgin and Cultivated SoUs,

491. Absorption of SoU Consti-

tuents by Plants at Various Stages

of Growth, 492. Toxic Action of

Zinc on Crops, 493. Relation of the

Moisture Equivalent of SoUs to the

Moisture Properties under Field

Conditions of Irrigation, 619. Cause

of Unproductivity of
" Raw "

Subsoils in Humid Regions, 620.

Potassium-Bearing Mnerals as a

Source of Potassium for Plant

Gro\vth, 621. The Relation be-

tween certain Acidic and Basic

Constituents of the Soil as Affected
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by Amnioniuiu Sulphate and Ni-

trate of Soda, 022. Influence of

INIines upon Land and l4\'e Stock

in Cardiganshire, Wales, 623. The
Colloidal Function in the Soil

and the Characteristics Depending

upon it, 720. Effect of Variation

in Moisture Content on the Water

Extracts of Soils, 839. Effect of

Calcium Sulphate on the Solubi-

lity ,840. Resume of Work Con-

nected with the Relations Exist-

ing between Soil and Water Con-

tent, 945. Soil Alkali, 946. Soil

Reaction as Inflvienced by Green

Manures, 947. Formation of Ni-

tfate in k vSoil FoUowing the Growth
of Red Clover and of Timothy, 948.

The Wasliing out of Nitrates by

Drainage Water from Uncropped
and Unmanured Land, 949. Loss

of Nitrogen in the Soil Due to

Spring Rains 950.

Soil Microbiology : Denitrification in

the Presence of Organic Substances

Difficult to Decompose, 17 Effects

of the Oxidisation of Sulphur and

Nitrification on Potassium and

Other Soil Constituents, 18. Pro-

tozoan Fauna of Soils of New Jer-

sey, 951. A Method for Measurinji

the Ammonifying Power of Cultiv-

able Soil, 1061. Cultural Studies

of Species of Actinomyces, 1062.

Nitrogen Fixation, Ammonification

and Nitrification on Embanked
Soils ill India, 1074.

Solaniim schoenbrunnense : As Stock

for Grafting 5. Melongena, G54.

Solidago virgauvea : Furnishing Nec-

tar, 239.

Somaliland : Donkeys, page 133.

Sophora japonica, 432.
"
Sorgagna,

"
202.

Sorghum : The "
Cannarecchia

"
(John-

son Grass) or
"
Sorgagna

"
{Sorghum

halepense) in Italy, 202. Resistance

to Alkah, 308. Cross FertiHsatioB

between the White and Yellow Va-

rieties, 408. On the Composition
of Sorghum, 503. Aleppo Sorghum,

864. Darso, 966. See also Millet.
" Sortume ", 173.

Soy : Percentage Composition of Soy
Bran, 223. Oil Production in Ja-

pan, 460. Bean Selection, 512. Soy
Sauce in China, 586. Effect of

Meteorological Factors on the

Growth and Reproduction, 941.

Spain : Goat and Sheep Breeding,

233. The Situation of the Nitrate

of vSoda, 395. The Need for Extend-

ing and Intensifying the Line

Breeding of Wheat, 406. The

Andalusian Breed of. Cattle, 556.

Silk Production, 11 65. Power

Farming, 11 68.

Sparganium ramosum, 758.

Spartium junceum, 204.
"
Spekboom ", Portulacaria afra, 865.

Spices : Antiseptic Action in Preserv-

ed Foods, 122.

Spinach : AvailabiUty of Carbohydra-
tes in Certain Vegetables, 485. Seed

Survey Report 191 9 in Canada, 518.

vSpur-fowl, Polyplecton germaini, 350.

Spruce : Percentage Distribution in

Adana Vilayet, Turkey, 62.

Stenochlaena palustris, 305.

Sterculia diversifolia, 865.

Storage of Agricultural Products :

Practical Conclusions Regardhig the

Storage of Tobacco in Bales in Su-

matra, i2g. Experiments in Pre-

serving Eggs, in Italy, 259. The

Storage of Pears, 656. Tomato

Silo and Moulds on Concentrated

Tomato Juice, O95. Effect of Hu-

midity and Weather on the Rip-

ening of Stored Apples and Pears,

954. Construction and Fire Protec-

tion of Cotton Warehouses, 1022.

Grape Storage Tests in Canada, 1 182.

Strawberry : Cost of Production and

Returns, on a Fruit Farm in Scot-

land, 575.
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Stryphnodendron Barbalimao, 773.

Sudan Grass : Composition of the

Silaged Green Forage, 750. Ra-

tions for Wintering Breeding Ewes,

778.

Sudza, Perilla ocymoides, 584.

Sugar Beet : Quantities of Nitrogen,

Phosphoric Acid and Potash Remov-
ed from the Soil by the Crop m
Scandina\T.a, 179. Cultivation Ex-

periments in Oran (Algeria), 208.

Resistance to SoU AlkaU, 308. Action

of Heat on Seed, 404. Selection,

412. Irrigation Experiments, 496.

Improvement by Selection in

France, 513. Seed Survey Re-

port 1919 in Canada, 518. Action

of Heat on Seed, 529. Beet Syrup,

1027. Isolation for Seeding Purposes,
iiii.

Sugar Cane : Varieties in Porto Rico,

52. The " Uba "
Variety in Brit-

ish East Africa, 326. Experiments
made in India regarding : I. The
Method of Planting Setts ; II. The
Effect on the Yield of Various

Plants of the Position of the Seeds

in the Soil at the Time of Sowing,

327. UtiHsation of Frosted Sugar
Cane as Fuel, and its Calorific

Value, 462. Selection in N. India,

638. The UtiUsation of Bagasse
in Paper-Making, 799. The Im-

provement of Sugar Cane, 983.
Studies in the Chemistry of Sugar
Cane, io6£. New Javanese Va
rieties, 1084. The Effect of Sal-

inity on the Growth and Compo-
sition of Varieties. 11 12.

Sugar Industry : The Maple Sugar
Industry in the Province of Que-
bec, Canada, 252. On a Simph-
fied Method of Sugar-Makuig : the

Production of Red Beet-Sugar with

the Beet Taste, 583. Beet Syrup,

1027. Maize Sugar, 1028.

Sugar Maize, 102S.
"
Sulfofication ", 18.

Sulphur : Use in Viticulture Vine, 60.

Importance of the Sulphur Deposits
of Tacna, Chile, 303. The In-

fluence of Sulphates on the Vegeta-
tive Growth and Composition of

Plants, 396. Sulphur as a Fertil-

iser for Lucerne, 397. Sulphur
as a FertiUser, 500.

Sulphuric Acid, 722.

Sump [Balanites aegyptiaca), 49.

Sunflower : Cultural Experiments m
Denmark, 47. Area of Sunflower

Crop in Holland. 324. Sunflower

Silage in Canada, 750.

Swartzia tomentosa, 773.
Sweden : The FertiUser Situation

hi Scandinavia, 179. Selection of

New Types of Cereals at Svalof,

192. Goat and Sheep Rearing,

233. The AppUcation of Electri-

city to Farm \A^ork, 243. Agri-
cultural Accounting Offices, page

407. The Nitrate of Soda Situa-

tion, 395. On the Formation and

Germmating Capacity of Seeds

of Piniis sylvesiyis, 537.
Sweet Clover : Seed Survey Report

1919, in Canada, 518.

Swine see Pigs.
" Swine plague ", 218.

Switzerland : The Effects of Manur-

ing on the Yield of Mountain Mead-
ows and Grazing Land, 180. The

Phosphate Deposits and their Util-

isation in Agriculture, 184. Goat
and Sheep Rearing, 233. Agri-
cultural Book-keeping, 574. Re-
search Work of Swiss Peasants'

Secretariat on Swiss Agricultvural

Yields, 19 1 4-1 6, 907. Results of

Potato Cultivation Trials made at

Carrouge (Vaud, Switzerlandt a)

an Altitude of 720 Metres, 1095.

Syngamus laryngeiis, Parasite in Cat-

tle and Buffaloes, in India, 881.

Syria : Irrigation and Watering,
21. Domestic Animals in Syria,

225.
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" TagasasTE ", Cytisus proliferus, 865.

Tagetes anisata, 428.

Tahiti: Cotton Cultivation, 522,

Tajuba, 773.

Tamarix ariiculata and T.gallica, 432.
"
Tam-Tliat,

" Panax repens, 876.

Tannin : Utilisation of Trees in the

Farests of the Grand Duchy of

lyuxemburg, 61. Variations of

Tannin Content in the Bark

of Chestnut Tree According to

Months and Seasons, 307. Con-

tribution to the Study of the
"
Guayacan

"
[Caesalpinia melano-

carpa), 425. The Utihsation of

Acacia decurrens in India, 527.

Pour Tannin-Yielding Trees of

Indo-China, 871.

Tantalus leucocephalus , 350.
"
Tapinhoa

"
[Silvia Navalium Fr.

All.). 773-

Taramira, Eruca saliva, 633.

Tarchonanthus caniphoraius, 865.

Taruman, 773.

Tea : Tea Growing in the Dutch Fast

Indies, 209. Prevention of Soil

Erosion on Plantations in Southern

India, 328. Researches in Order

to EstabUsh a Rational Basis for

the Selection of Tea, 413. Analy-
sis of Annam Teas, 427. The
WM Tea Plant of Phou Sang, Tran-

nhih Region, Upper Laos, Indo-Clii-

na, 648. Tea Leaves as a Feeding
Stuff, 671. Effects of Drought
in the Spring of 19 19 on the Tea

District in India, 838.

Tecoma spp., 773.

Tefi, Eragrostis abyssinica, 777.

Tepary Bean, Phaseolus acutifolius

var. Iqtifolius, 385.

Theobroma grandiflora, 828.

Theophila mandarina, 787.

Threshing : Damage of Seeds hi

Threshing, 456.

Thuya ariiculata, 11 15.

Thyme {Thymus spp.), 11 15.

Til, Sesamum indicum, 633.

Tillage: A Review of the Literature

on Tillage, 174. Development of

Waste Lands in India, 1053.
"Tils ", Oreodaphne foetens 292.

Timber : Timber Production of the

Adana Vilayet, Tiurkey, 62. The
Lumber Trade of BoUvia, 63.

Production and Trade in Greece, 214.
Red Gums {Eucalyptus spp.) and
the Utilisation of their Wood in

Cabinet-Making, 433. The Study
of the Physical and Mechanical Pro-

perties of Wood in France, 540.
The Experimental Cultivation of

Foreign Trees in Austria, 772.
Brazilian Timber, 773. World Ra-

tioning of Timber, Need for Inter-

national Cooperation, 11 28. See

also Forestry.

Tivir, Avicennia officinalis, 1142.

Tobacco : Connecticut Havana No. 38
a New Variety of Tobacco Produc-

ed in the United States by Cross-

ing Two Types Obtained by Mu-
tation from the Variety" Connect-

icut Havana ", 36. Tobacco Grow-

ing in the Central Provuice, Cey-

lon, 54. The Storage of Tobacco

in Bales, in Sumatra, 129. Quanti-
ties of Nitrogen, Phosphatic Acid

and Potash Removed from the Soil

in Scandinavia, 179. Possibihties-

of Cultivation in British India,

325. Experiments in Tobacco

Growing m Cambodia, 330. In

Algeria, 429. Loss in Dry Matter of

Kentucky Tobacco at Diiferent

Periods of Drying, 530. Influence

of FertiUsers on the Combusti-

biUty of Tobacco, 627. Tobacco

Growhig in Alsace-Lorraine, 71 o.

Effect of the Meteorological Factors

on Growth and Reproduction, 941 .

Studies on the Suckering Habit of

Hybrids : Little Dutch Cuban,

961. Concentration of Tobacco

Extracts by Freezmg, 1031. New
Resistant Varieties of Tobacco,
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obtained by Selection and Hybri-

disation, 1085. Oil and Cake from

Tobacco Seed, 1107. Results of

Qualitative Tests of the Light
Yellow Tobacco Produced in Tri-

poh, 1117.

Tobacco Moth, Setomorpha marga-

laestriata. 129.

Togoland : Oil Palm Cultivation :

Yield and Export of Kernels and

Oil, 423-

Tomato : Hygienic and Food Value

of Tomatoes, 5. Seed Survey Re-

port 191 9 in Canada, 518. Culti-

vation in Italy, 653. Tomato Silo

and ]\Ioulds on Concentrated

Tomato Juice, 695. Bacteriolo-

gical Study on Tomato Extracts,

1178.

Topping : Of Wheat Liable to Lodg-

ing, 741.

Tractors : Tractor versus Horse

Team, 244. The French Power-

Farming Trial Week in Autumn,

1919, 354. Protection of Tractors

agauist Freezing, 454. The Use of

Tractors in Cochin-China. io2o. A
Tractor with the (greatest Possible

Grip, 1 169. The A. R. A. Vine-

yard Tractor. 11 70.

Trade : Export of vSheepskins from

Uruguay, 92. American Trade of

Cottonseed and Cottonseed Pro-

ducts, 131. Exportation of Henequen
from Yucatan, 132. BraziUan Co-

coa Trade, 210. Honey Trade

in the U. S. A., 239. Breeding
and Commerce of Pigs in South

Annani, 347. The Antwerp Mar-

ket for Fertilisers and Other Pro-

ducts useful to Agriculture, from

1914-1919, 392. Exportation of

Palm Kernels and Palm Oils from

West Africa, 423. The Para Chest-

nut Export in Brazil, 539. The
"
Xarque

"
(Dried Meat) Trade

in Brazil, 590. Cacao Export
from Gold Coast, Gabon, Cameroon

and Ivory Coast, 647. Coca Tra-

de in Java, 650. Timber Export
from Argentine, Brazil and Uru-

guay, 773. Trade of Italian Dairy

Products, 1037. Export of Rice

from Cochin-China to China and

France, 1041. Suggested Impro-
vements in Methods of SelUng
Cotton Based on a Comparison of

Cotton Producers and Consumer's

Price, 1042. Eggs and Poultry

Imports in 1 91 3 and 19 19 in Eng-
land, 1 1 59.

Transport of AgTicultural Products :

Trial Shipment of Bvdk Wheat
from Vancouver via the Panama
Canal to the United Kingdom,

13&. The Prevention of Breakage
of Eggs when Sliipped in Car

Lots, 260. Transport of Milk in

Frozen Blocks, 464. Transport
Service in Canada 697. Handling
and Transport of New Potatoes,

803.
"
Treang ", 322.

Triglochin maritinia, a New Poisonous

Plant for Live Stock, 11 31.

Tripolitania, see Libya.

Trypanosomes : 67.

Tsenza, Plectranthus sp., 109 3.

Tunis : Potash from Sebha el Melah,

24. The Effects of Irrigation on

OUve Production, 206. Goat Rear-

ing, 233. Production and Distri-

bution of Tunisian Phosphates,

393. Tunisian OUve and Olive

Oil, 1029. Sheep in Tunisia, 11 54.

Turkestan : Cotton Production, 44.

Turkey (in Asia) : Forest and Timber

of the Adana Vilayet, 62.

Turnip : On the Need for the Selection

of Turnips in New Zealand in Or-

der to Obtain a More Uniform

Product, 411. Seed Survey Re-

port 1919 in Canada, 518.

Tussah, 787.

Tussore Silk, 787.

Typha spp., 758.
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Ubatinga, 773.
"
Ultra Clay ", 12.

Ultra-violet Rays : Action on Vita-

mines, 4.

United States: Effect of Weather

Conditions on the Setting of Fruit

in the Plnm in Minnesota, 10.

Resistance of Flower Buds and

Flowers of the Apricot to Low
Temperatures in New Mexico, 11.

American Papers on Soil Science, 12.

Oats Selection, 33. Tobacco Se-

lection, 36. French Horses in Am-
erica, 82. Researches on Feeding

Cattle, 84, 85, 86, 87, 88, 89, 90,

91, 231, 342. Sheep Feeding, 94,

95, 232. Goat Breeding, 96. Am-
erican Cotton Seed Trade, 131. The
Chmate of Illinois from an Agri-

cultural Point of View, 163.

Chmate and Cotton Growing, 165.

The Grasses of Illinois, 186. Stu-

dies for the Propagation of Apple
Seed in Uhnois, 1 95. Potato Grow-

ing, 2oi. Bee-Keeping and Honey
Production, 239. Economy in Farm-

ing, 247. The Influence of Fer-

tihsers on the "Botanical Composi-
tion of Pastures, 300. Varieties

of Maize very Rich in Gluten,

313. Feedhig Work-Horses, 341.

Feeding Dairy Cows with Purchased

Foods only, m CaHfornia, 343.

Mlk Production in Ohio, 344.

Lamb Feeding Investigations
in Kansas, 346. The Influence

of Good Farm Organisation on

Costs of Production, 355. Impor-
tant Factors in the Cost of Produc-

ing Wheat, 357. Ouantities of But-

ter, Cheese and Condensed Milk

made in Factories in the United

States durhig the War, 360. Com-

parative Studies on Evaporation
Carried Out under Identical Expe-
rimental Conditions, in the U. S. A.,

383. The Nitrate of Soda Situa-

tion, 395. The Influence of Sul-

phates as a Fertiliser in Oregon.

396. 397- Researches on the Flower-

ing and Fertilisation of the

Wheat Flower, 399. Cultural Ex-

periments with Phaseolus aciiti-

folius var. latifolins in CaUfornia,

418. Calcium and Magnesium Con-

tent in Virgin and Cultivated Soils

in Oliio, 491. Irrigation of Field

Crops : Experiments in Nevada,

496. Swine-Feeding Investiga-

tions in Kansas (1918-1919), 560.

The Cost of Milk m the United

States, 587. Harvesting and Stor-

age of Pears in Oregon, 656. Fat-

tening Steers on Summer Pastur-

age in Alabama and Mississippi.

673. Winter Feeding of Cattle

in Montana, 674. Pig Feeding

Experiments with various Fodder

Plants in Montana, 676. The Ch-

mate of Cahfornia and its Effect

on the Growth of Fruit Trees and

Vines, 716. Sweet Maize, Con-

sidered both Yield and Maturity

Adapted to New York State Condi-

tions, 735. The Austrahan Salt-

bush in the United States, 749.

The Chicken Sticktight Flea [Sav-

copsylla gallinacea), 776. The

Effect of Feeding \\dth Peanut on

the Ouahty of Pork, 780. The

Correlation Coefficients between the

Growth and Yield of Winter

Wheat m Ohio, 942. The Effect

of Weather on Alfalfa Hay and Al-

falfa Seed Growing in Western

South Dakota and in Utah, 943.

Natural Wheat-Rye Hybrids, 957.

Average Acre Yield of Potatoes,

967. Temperature Influence on

So-wing and Harvest Dates in the

United States, 1057. Effect of

Snow on the Yield of Winter

Wheat in Ohio and in Illinois,

105S. Studies in the Pollination

of Some Fruit Trees, 1086, 1087.

Rice in the United States, io93-
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Commercial Dutch Bulb Culture,

ii2o. Pollination Experiments
with Plums in CaUfornia, 1122.

A Test of Commercial Fertihsers

for Grapes, 11 25. Forests and

Timber, 11 28. Bureau of Animal

Industry Range Sheep Experi-

ments, 1 1 56. Eggs and Poultry

Exports in 1913 and 1919 into

England, 1159.

Uragoga granatensis, 56.

Uricissa sinensis, 350.
" Urindeuva ", 773.

Uruguay : Uruguay Sheep, 92. Goat

and Sheep Rearing, 233.

Vaai, Karroo, Phymaspermum par-

vifolium, 865.

Vaalbos, Tarchonanlhus camphoratus,

865.

Vanilla : Cultivation in Porto Rico,

53. Crosses between Vanilla pla-

nifolia and "
Vanillon ", 415.

Velvet Bean, Mucuna pruriens var.

utilis, 89.

Venezuela : Production of Raw Co-

coa, 1 1 14.

Vero, Andropogon riifits, 971.

Vetch : Quantities of Nitrogen, Phos-

phoric Acid and Potash Removed
from Soil by Crops, in the Scandi-

navia, 179. Vicia saliva, 197.

Seed Survey Report 1919 in Ca-

nada, 518.

Vicia spp., 197.

Vigna Catjang : Cow Pea Hay Compo-
sition, 1 1 43.

Vine-Growing : Use of Sulphur in

Viticulture, 60. Viticultiu-e in Sta-

te of Victoria, Austraha, 333. Role

of Callus in Grafted Plants, 403.
Production of Vines Grafted on
American Plants in North Africa,

430. Role of Callus on Grafted

Plants, 431. Resistance of Various

Stocks to Drought, 488, 532. Selec-

tion of Gon9alo Pires Portuguese

Vine, 516. Layering of Grafted

Vines, 534. Productivity of Italian

Vines, 657. Vines with Small and

Large Grapes, 658. Yellow and
Green Grapes, 659. Catarratto Mo-
scato Cerletti Vine, 660. Dolcetto

Vine and Variety with Red Leaves,
661. Phylloxera in Italy and the

Best Grafting Stock, 662 . Two Good

Grafting Stocks from the Trentino,

663. The Behavior of Frozen Vi-

nes in North Italy, 664. Mechan-
ical Cultivation of Vineyards :

Ploughing with Two Motor Windlas-

ses of the
"
Etablissements Al-

bert Douilhet
" and a Chapron

Tractor, 665. Area'and Production

of the Alsatian Vineyard, 710.
The CHmate of Cahfornia and its

Effect on the Growth 716. The
Vine in Madagascar, 764. Lime
and American Vines, 765. Vine

Growing Experiments on Calca-

reous Soil, 766. Different Varie-

ties of White Malvoisie, 767.
" Dmranthon ", a Good Direct

Bearer, 768. Good Vine-Stocks of

the Trentino, 769. Hybrid Vine

Stocks for Sicily, 770. The "
Pri-

mativo di Gioia
"

(Early Gioia)

Vine, 877. Hybrid Vine for

Table Grapes, 878. Vines Affected

by the Frosts of April 6 and 7,

1920, 879. First List of Vines with

Female Flowers, 993. Itahan Ries-

Hng and Rhenish Riesling, 994.

TheTokay Vines Cultivated in Italy,

995. The Cost of a Vineyard in

19^0 in Certain Regions of France,

1023. A Test of Commercial Fer-

tilisers for Grapes, 11 25. Summer

Cutting of Hail-stricken Vines, 1 1 26.

Direct Bearers Recommended for

Venetia, 11 27.

Vinegar : Disease Ferments in the

Vinegar Industry, 691.
"
Vinhatico amarello

"
[Echyrosper-

mnm Balthazarii Fr. 'All.) 773.
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Vitamines, 3, 4, 77, 381, 615, 616,

712, 938.

Vo Duoc, Rhizophora ?, 871.

Vo-gia {Bruguiera sp.), 871.

Wai<nut : Percentage Distribution in

Adana Vilayet Turkey, 62. A Des-

cription of the Walnut Tree in

Indo-Cliina and China, 761. Black

Walnut in Austria, 772.
Waste Waters ; On Their Purifica-

tion, 682.

Weir Vine {Ipomea Calobra) and Re-

puted Poisonous Pioperties, 1133.

West Indies: Copra Industry, iiS.

Cocoa Production, 1 1 1 4 .

Wheat : Bffect of CUmate on the

Growth of Wheat in Portugal, 9.

Selection in BrazU, 28. Trials of

Hybridisation between some Spe-
cies of Triticuni in Denmark, 29.

Transmission of Dwarf Character in

Marquis Wheat in Canada, 30.
"
Gironde Inversable

" and "
Rieti

Inversable ", New Kinds of Wheat
Obtained at Nages, France, 31.

Aegilops ovata X Triticum vul-
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III. - PIvANT DISEASES

A) INDEX.

Abies balsamea : Pityophthorus bas-

setti reared from A . b. in Colorado,

936.

A canihocons fasciculatus : On Egg
Plants in Zanzibar, 817.

Achatina fulica, 11 96.

Accipiter msiis : In Great Britain,

477-

Acridae : Attacked by Coracias in-

dica in India, 924.

Acrocercops bifasciata : On Cotton in

Zanzibar, 817.

Acrostalagmus albus : Natural Enemy
of Aphis gossypii in Porto Rico,

823.

Adoreius versutus : On Sugar Cane

in Pijii, 151.

Aesculus Hippocastanum, 269.

Africa, British East : Wheat Varie-

ties, resistant to Rust, 733.

Africa, South : Claviceps Paspali,

on Paspalum sp., 11 34. Curculioni-

dae on Certain Cultivated Plants,

818. Pestalozzia sp. and Phoma sp.

on Cupressus spp., 372. Phryneta

spinator, on Citrus Fruits, etc. 610.

Rats Injurious to Sugar Cane, 1052.

Agallia sp. : On Cotton in Porto

Rico, 823.

Agromyza sp. : On Cajanus indicus

in Zanzibar, 817. Natural Enemy
of Lantana aculeata in Hawaii,

1197.

Agropyroii spp. : Cephus cinctus in

U. S. A., 927.

Agrostis exolamationis and A. sege-

tum : In Stomach of Common
Nightjar, 704.

Ailsa Craig : Tomato Variety Attack-

ed by Bacillus Lathyri (?) in Eng-
land, 700.

Alabama argillacea : On Cotton in

Porto Rico, 823.

Alauda arvensis : Beneficial Bird in

Great Britain, 477.

Aleurodes comata : On Sugar Cane in

Fiji. 151.

Aleurodicus ncglectus : On Avocado
in Trinidad and Tobago, 377.

Algeria : Control of Migrating
Cricket [Schistocerca tatarica), 147.

Almond : Dipteron of Fam. Cecido-

mydae in Apulia (Italy), 708.

Eulecanitim coryli, in Italy, 479.

Injurious Insects in Palestine, 609.

Alteniaria : A. Grossulariae , A. po-

micola, 1193. A. sp. Cause of

Rot of Date Fruit in Arizona,

1049.

Amaryllis sp. : Brithys pancratii and

Brachycerus atrox in Zanzibar, 817.

Amblyosporium sp. : Action of Clilo-

ropicrin on this Disease, 595.

America, South : Puccinia Pittieriana

on Potatoes, and Tomatoes and

Uredo Arachidis on Peanut, 813.
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Ampera intrusa : On Stored Rice

Grain in Java, 149.

Amsacta albistriga : Nat. Bnemy of

Lantava aculeata in India, 1197.

Anagrus armatus, var. nigviventris

and A . epos : On Empoa rosae in

U. S. A., 1051.

Anomala undulata : On Mango and

Avocado in Florida, 933.

Anona muricata : Attacked by Ce-

ratitis rosa in Zanzibar, 817.

Ant, Argentine {Iridomyrmex hti-

milis), 702.

Anthela acuta : On Sugar Cane in

Queensland, 930.

Anthracnose : Of Avocado and Mango
[Gloeosporium Mangiferae [Colle-

totrichum gloeosporioides] in Tri-

nidad, 472. Of Lettuce {Marsso-
nia perforans), 266.

Antrihus fasciaius : Nat. Enemy of

Eulecanium coryli in Italy, 479.

Apanteles gabrielis : Parasite of Pio-

nea forficalis, in France, 476.

Aphelinus lapsiligni : Parasite of

Aphis bakeri, 475.

Aphicus : A. philippiae and A. punc-

tipes. Nat. Enemies of Eulecanium

coryli in Italy, 479. A . puncfipes,

Parasite of Sphaerolecanium pvu-

nastri, in Italy, 376.

Aphid : Parasitised by Coccinella san-

guinea in Cuba, 923. By Leuco-

pis nigricornis, 273.
A phis : A . bakeri : Charips {Charips)

legumincsa. Hymenopteron rear-

ed from A. b. in Idaho (U. S. A.),

475. A. cephalanti, A. gossypH,
and A. sp. Parasitised by Leucopis

nigricornis, 273, A. gossypii on
Cotton in Porto Rico, 823. A.

gossypii, A. helianthi, A. pomi,
A. rumicis, A. spiraecola, 143.
A. tavaresi on Citrus Fruits in

Zanzibar, 817.

Apple : On Fruits : Botrytis sp. in

Chicago Market, 141. Scald, 806.

Spotting in Great Britain, 11 93.

On Trees : Carpccapsa pomonella

(Pyralid), Fusicladium dendriticum

(Scab) HypOrocmeuta tnalinellus,

Schizoneura lanigera (Aphis). Con-

trolled by Ivime Sulphur Spray, 478.

Empoa rosae and Empdasca mali, in

U. S. A., 1051. Lepk'ps hopei
in New South Wales, 707, 1200.

Phryiieta spinator in S. Africa,

610. Silver Leaf Disease in Eng-
land, 471.

Apple Aphis {Schizoneura lanigera),

478.

Apple Pyralid {Catpocapsa 'pomo-

nella), 478

Apple Root Borer [Leptops hopei),

1206.

Apple Scald, 806.

Apricot : Phryneta spinator, in S.

Africa, 610.

Arctiidae, 1199.

Arenaria : Cuscuta suaveolens in Wa-
les, 268.

Argyroploce leucotreta : On Citrus

Fruits in Zanzibar, 817.

Aristida pungens : Attacked by Le-

cerfia chitinipyga, in the Algerian

Sahara, 822.

Arizona (U. S.) : Alternaria sp. on ,

Dates, 1049.
" Arrossamento

"
or

"
Lebbra

"
of

Sumac {Exoascus purpurascens) ,

265.

Arrow root, {Maranta arundinacea) ,

814.

Arsenite of Soda : Sprays to Destroy
Locusts in Italy, 146.

Artichokes : Cassida vividis, Larinus

afer, L. flavescens, in Morocco, 600.

Artocarpus incisa, 814.

Asinota senatoria, 143.

Aspergillus, 1049.

Asphondylia : A. sesami, 11 97. A.

sp. Feeding on Pollen Masses of

Lantana aculeata, in India, T197.

Aspidiotus : A. (Chrysomphalus) aoni-

dum, on Roses in Zanzibar, 817,

A, camelliae, A. hederae, A. perni-
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ciosus and A. uvae, on Vine in

California, 932. A. cyanophylli

A. destructor and A. lataniae, on

Coconut in Zanzibar, 817. A.

destructor, on Avocado, in Trinidad

and Tobago, 377. A. destructor on

Banana, and Mango, A. {Chry-

somphalus) dictyospermi on Mango,
A. trilcbitiformis, on Citrus Fruits

in Zanzibar, 817.

Aspidomorpha punticosta : on Sweet

Potato in Zanzibar, 817.

Asura : A. rtibricosa, Nat. Enemy of

Lantana aculeata in India, 11 97.

A. saginaria, on Cinnamomum

spp. in Zanzibar, 817.

Atractomorpha crenaticeps : On Pea-

nut in Queensland, 604.

Atropa Belladonna: Phytophthora ery-

throseptica in Holland, 1191.

Australia : Cosmopolites sordidus on

Bananas, 280. Decilaus citriperda

on Citrus Fruits, 1207. Diseases of

Lettuce and Passiflora, 266. Of

Strawberries and Tomato in the

North, 367. Optmtia spp., 11 96.

Phytophthora sp. on Papaver nudi-

caule in Victoria, 701. Prosayleus

phytolymus on Fruits, 1206. Rhy-

parida morosa on Sugar Cane
in Queensland, 1205. Rust, Self-

sown Wheat Attacked, 914.

Autographa brassicae, 143.

Avena sativa and A. sterilis, 1045.

Avocado : Anomala undulata : On
Citrus Fruits and Mango in Flo-

rida, 933. Diseases in Trinidad,

472. Injurious Insects, in Trinidad

and Tobago, 377.

Azerole : Host of Eulecaniufn coryli

in Italy, 479.

Bacillus lathyri (?) : On Tomato
in England, 700.

Bacteriosis : Of Bean [Bacterium Pha-

seoli), 370.

Bacterium : B. atrofaciens : On Wheat
in U. S. A. and Canada, 913.

B. glycineum : On Soya in U. S. A.,

811. B. Phaseoli : Keeping of Bean
Seed as a Control Means, 370.
B. Solanacearum, on Haricots in

Florida, 138. B. vascularum, 698.

Bagworms, 817.

Banana : Aspidiotus destructor in Zan-

zibar, 817. Cosmopolites sordidus,

in Australia, 280.

Barley : Cephus cinctus in U. S. A.,

927. Chlorochroa sayi in U. S. A.,

821. Straw Blight in State of

Washington (U. S.), 470.
"
Barrera metaUca ", 1050.

Bay Cherry : Podosphaera Oxyacan-
thae var. tridactyla in Switzerland,

140.

Bean : Bacterium Phaseoli, Keeping
Bean Seed as a Means of Control

of B. p., 370. Bacterium Solana-

cearum in Florida, 138. Bruchus

rufimanus in California, 603. Chlo-

rochroa sayi in U. S. A., 821.

Colaspidema atrum in France, 277.
Cc lletotrichum Lindemuthianum and

Tettanychus telarius on French

Chevrier Bean, 316. Nezara viri-

dula in Florida, 929. Tropinota
crinata in Morocco, 600. Undeter-

mined Larvae on Orobanche of

Bean in Italy, 816.

Beets : Lita ccellatella, Ltxus scabri-

collis, in Morocco, 600.

Belladonna, 11 91.

Bianca-rossa : Of Citrus Fruits (Chry-

scmphalus dictyospermi) Controlled

by Use of Polysulphide of Calcium,

478.

Bihar (India) : Damage due to White

Ants in Relation to Soil Tempera-
ture, 1053.

Birch : Polyporus betulinus in New
Jersey (U. S.), 473.

Birds, Wild : Researches on Food of

Certain Wild Birds in Great Bri-

tain, 477.

Black Olive Scale [Saissetia oleae),

478.
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Blady Grass (Imperata arundinacea),

1205.
" Blanca

"
(Otaheite) : Sugar Cane

Var. Attacked by Mottling Disease

in Porto Rico, 69S.

Blastothrix seritea : Nat. Knemy of

Eulecanium coryli, in Italy, 479.

Blattella germanica, 143.

Blepharcspora : B. terreshis, on White

Lupin in Italy, 917. B. cambtvcra,

917-

Blight, of Sugar Cane (Alteration

caused by Tomaspis sacchatina),

703-

Blue jay [Coracias indica), 924.

Blue-tailed Bee Eater {Merops phi-

lippinus), 825.

Botrytis : B. Allii, 1048. B. cinerea :

1048. On Passiflora in Victoria

(Australia), 266. Effect of Chloro-

picrin, 595. B. sp. : On Apples in

Chicago Market, 141.

Brachonid : Nat. Enemy of Aphis

gossypii in Porto Rico, 823.

Braehycerus atrox : On Amaryllis sp.

in Zanzibar, 817.

Bramley's Seedling : Apple Var. Sub-

ject to True and False Silver

Leaf Disease in England, 471.

Bran, Poisoned : In Control of Lo-

custs in Italy, 146.

Btassica : B. campesUis, var. Napo-
Biassica : Immune to Pewnospora
parasitica, 916. B. chinensis, B.

Napus, B. oleracea var. acephala,
B. Rapa Attacked by Nezura viri-

dula in Florida, 929. B. Rapa. See

also Turnips.
Brazil : Alteration of Grapes, 91 1 .

Erysiphe Pisi (= E. communis) on

Peas, 28. Oidium of Oak, 922.

Bread fruit : Rosellinia Pepo, 814.

Bnthys pancratii : On Amaryllis sp.

in Zanzibar, 817.

Brompton Plum : Plum Var. Subject
to True Silver Leaf in England, 471 .

Bromus inermis : Cephus cinctus, in

U. S. A., 927.

Brown Rot : of Fruit {Monilia fructi-

geha [Sclerotinia fructigena']) , 478.

Bruchobius laticeps : Parasite of Bru-

chus qiuidrimamilatus in Texas,

1204.

Bruchophagus funehris : On Lticerne

in U. S. A., 1203.

Bruchus : B. chinensis : On Seeds of

Cajamis indicus and Phaseolus

Mujigo in Zanzibar, 817. B. quadri-
maculatus : On Vigna Catjang in

Texas, 1204. B. rufinianus : on
Bean in California, 603.

Bucculatrix loxoptila : On Cotton in

Zanzibar, 817.

Busseola fusca : On Sorghum vulgare
in Zanzibar, 817.

Cabbage : Apanteles gahrielis, Para-

site of Pionea forficalis, found on

Cabbages in France, 476. Chloro-

chroa sayi in U. S. A., 821. Inju-
rious Insects in Zanzibar, 817.

Cacoecia epicyrta : Nat. Enemy of

Lantana aculeata, in India, 1197.

Ca^anus indicus : Injurious Insects in

Zanzibar, 817.

Calamagrostris, spp. C^phits cinctus

in U. S. A., C27.
Calandra : C. granuria : Effect of

Chloropicrin, 705. C. oryzae : Com-

parative Effect of Chloropicrin on

C. 0. and Tribolium navale, 374.
Destruction with Chloropicrin, 148.
On Rice, Maize and Sorghum vul-

gare in Zanzibar, 817.

California : Aspidiotus uvae and other

Grape Scale Insects, 932. Bruhus

rufimanus, on Bean, 603. Ehrhor-

nia cupressi, on Cupressus arizo-

nica, C. decurrens, C. guadalupen-
sis, C. tnacrocarpa, 934

Callitris glauca : Immune to Attack

from Termites, 12 10.

Cambodia : Behaviour of Different

Varieties of Tobacco, towards In-

sect Pests, 330.
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Camellia Sasanqua : Susceptible to

Silver Leaf in England, 471.

Campylomma sp. : On Lantana acu-

kata in India, 11 97.

Canada : Bacterium atrofaciens on

Wheat, 913. Phytophthcra Cacto-

rum on Pears in Nova Scotia,

815.
" Cane aleurodid

"
[Ahuwdes comata),

"
C. beetle borer

"
[Rhabdocnemis

obscura),
"

C. leaf-miner
"

{Cos-

mopterix),
"
C. mealy-bug

"
[Pseu-

dococcus bromeliae), 151.
"
C. rats

"

(Thryonomys sivindercnianus) , 1052.

Capnodis : C. carbonaria : On Almond
in Palestine ; C. cariosa and C. te-

nebrionis on Plums and Cherries

in Dalmatia. 609. C. tenebricosa •.

On Fruit Trees (Peaches and Cher-

ries) in Morocco, 600.

Caprimulgtis europaeus : Observa-

tions on its Food in England, 704.

Carica Papaya : See Papaya.
Carosello (Wheat var.) : Behaviour

Towards Smut in Emilia, 597.

Carpet Fern {Pteris scaberula), 1198.

Carpocapsa pomonella ; Control with

Lime Sulphur, 478.

Carpophilus sp : On Peanut in Queens-

land, 604
Carrot : Cuscuta stcaveolens in Wales,

268

Carya Pecan : Nezara viridula in

Florida, 929.

Cassava (Manihct utilissima) : Pseti-

dococcus {Dactylopius) virgatus var.

madagascariensis in Zanzibar, 817.

Cassida viridis : On Artichokes in

Morocco, 600.

Castor Oil : Injurious Insects in

Zanzibar, 817. Phycita diaphana
in Morocco, 600.

Casuarina equisetifoUa : Cirina forda

and Pseudococcus obtusus in Zan-

zibar, 817. Coek'Stetna scabrata in

Reunion, 480.

Catalpa bignonioides x C. Kaemp-
ferii Resistant to Low Temperatu-

res and to Attacks of Macvosponum
Catalpae, 517.

Cednis Deodara : Ehrhornia cupressi.

in California, 934.

Celatna fasciata and C. internella :

Nat. Enemies of Lantana aculeata,

in India, 1197.

Celery : Undetermined Dipteron Ob-

served in Cyprus, 606.

Cephus : C. cinctus On Wheat, Rye
and Other Plants in U. S. A., 927.

C. pygmaeus, 527.

Cerapterocerus mirabilis : On Phaeno-

discus aeneus in Italy, 376.

Cerataphis lataniae : On Coconut and
Citrus Fruits, in Zanzibar, 817

Ceratitis : C. capitatu : On Citrus

Fruits in Zanzibar, 817. On Pea-

ches in Madagascar, 611. C. rosa :

On Anona muricata in Zanzibar,

817.

Ceroplastes :. C. rubens on Citrus

Fruits in Zanzibar, 817. C. rusci.

Control with Lime-Sulphur Spray,

478.

Chaetomium bostrychodes : Effect of

Chloropicrin, 595.

Chaffinch : {Fringilla coelebs), in Great

Britain, 477.

Chalcophora siigmatica, 609.

Charips {Charips) leguminosa : Hy-

menopteron Reared from Aphis
bakert in Idaho (U. S. A.), 475.

Cheimatobia brumata : In Stomach of

Common Nightjar, 704. On Cher-

ries in the Rhone Valley, 608.

Cherry : Capnodis cariosa and C.

tenebrionis in Dalmatia, 609. C. te-

nebricosa, in Morocco, 600. Chei-

matobia brumata, in Rhone Valley,

608. Monilia cinerea in Great Bri-

tain, 920. Silver Leaf, (False),

Susceptible Vars. in England, 471.

Chestnut : Mistletoe in Switzerland,

269.

Chicken Lice, 143.

Chicken Mites [Dermanyssus galli-

nae), 143.

I-
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Chilo suppressalis : On Maize and

Sorghum vulgare in Zanzibar, 817.

On Rice in Indo-China, 028.

Chitocorus bipitstulatus : Nat. Knemy
of Eulecanium coryli in Italy, 479.

Chionaema peregrina : Nat. Enemy
of Lantana aculeata in India, 1197.

Chio-naspis arnericana, Ch. ortholobis,

Ch. pinifoliae : Parasitised by Leu-

copis nigricornis, 273.

Chloridea : C. nssulta (= Heliothis

assulta) and C. obsoleta {— Helio-

this armigera) : On Peanut in

Queensland, 604.

Chlorochroa sayi : On Wheat and other

Plants in U. S. A., 821.

Chloropicrin : Comparative Effect on

Calandra oryzae and Tribolium na-

vale {— T. ferrugineum), 374.

Action on Parasites of Wheat and

on Rats, 705. Destruction of Rice

Weevil [Calandra ofysae), 148. In-

fluence of Temperature and other

Physical Agencies on the Insecti-

cidal Properties of Chi. 274. Con-

trol Experiments with Field Mice,

in 1919, in France, 378. Action on

Various Fungi, 595.

Chlorosis, of Woody Plants : Modifi-

cation in the Sulphate of Iron

Treatment, 366.

Chrotogonus hemipterus : On Castor

Oil in Zanzibar, 817.

Chrysanthemum : Eremnus horticola

in Orange Free State, 818.

Chrysomphalus : Ch. aurantii : On

Grapes in Cahfomia, 932. Ch. dic-

tyospermi : Control with Lime Sul-

phur Spray, 478.

Chrysophlyctis endobiotica : Resistant

Potato Vars. in England, 420.

Chrysopid : Nat. Enemy of Aphis

gossypii in Porto Rico, 823.

Ctcadula sexnctata : New Wheat var.

Resistant, in Sweden, 192.

Cicinnobolus Cesatii : Parasite of

Oak Oidium in Brazil, 922.

Cimex lectularius, 143.

Cinnamon : A sura saginaria in Zan-

zibar, 817.

Cirina forda : On Casuarina equiseti-

folia in Zanzibar, 817.

Cirphis : C. loreyi : On Crops in N.

Gujarat (India), 925. On Maize

and Sorghum vulgare in Zanzibar,

817. On Sugar Cane in Fiji, 151,

In Queensland, 930. C. unipuncta :

On Sugar Cane in Fiji, 151.

Citrus : C aurantifolia : Rosellinia

Pepo and R. bunodes, 814. C. sp.

Host of Aphids attacked by Coc-

cinella sanguinea in Cuba, 523.

Citrus Fruits :

"
Bianca-rossa

"
[Chry-

somphalus dictyospcrmi) Control-

led by Polysulphide of Calcium as

an Insecticide, 478. Decilaus citri-

perda in Queensland, 1207. Inju-

rious Insects in Zanzibar, 817.

Control of Gummosis and Root

Rot in Sicily, 1121. Nezara viridula,

in Florida, 929.

Claviceps Paspali : Parasite of Pas-

pahim sp. in S. Africa, 1134.

Clover and Alfalfa Seed Chalcis Fly,

[Bruchophagus funebris), 1203.

Clover Aphis [Aphis bakeri), 475.

Cnaphalocrocis medinalis : On Rice

in Indo-China, 928.

Coal Tar : For Control of Termites,

1210.

Coccinella sanguinea : Feeding on

Aphids in Cuba, 923.

Coccobacillus Acridiorum, 1050.

Coccophagus : C. scutellaris and C.

howardi, Parasites of Sphaerole-

canium prunastri, in Italy, 376. C.

scutellaris : Nat. Enemy, of Eule-

canium coryli, in Italy, 479.

Coccus : C. hesperidum : On Vine in

Cahfomia, 932. C. indicus, Nat.

Enemy of Opuntia monacanthain

Austraha, 11 96. C. mangiferae, ori

Cotton, in Porto Rico, 823. C.

viridis, on Citrus Fruits in Zanzi-

bar, 817. Coccus sp. : On Pines,

142.
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"
Cochylis

" and "
Eudeniis

"
of Vine :

Researches at the Agricultural Me-

teorological Station of Montpellier,

369.

Cocoa : Corcyra cephalonica in U.

S. A., 706. Diseases and Pests in

Gold Coast, 1 1 14. Heliothrips ruh-

rocinctus in Island of St. Thomas,

275. Marasmius permciosus (" Krul-

loten. Resistant Vars. in Su-

rinam, 35. Rosellinia Pepo in Tri-

nidad, 814.

Coconut : Injurious Insects in Zan-

zibar, 817. Strategus quadrifovea-

tus, in Porto Rico, 824.

Coelaenomenodera elaeidis : On Oil

Palm {Elaeis guineensis) in Gold

Coast, 605.

Coelosterna scahrata : On Casuarina

equisetifolia in Reunion, 480.

Coffee : Rosellinia Pepo and R. bu-

nodes, 814.

Coix Lacryma-Jobi : Host of Ustilago

Coicis in U. S. A., 918.

Colaspidema atrum : On lyuceme in

Morocco, 600. On Vegetable and
Garden Plants in France ,277.

Colleiotrichum, Lindem'uthianiim : On
French '• Chevrier

"
Bean, 316.

Cologna : Wheat Var. Resistant to

Smut in Fmilia (Italy), 597.
Colorado (U. S.) : Pityophthorus bas-

setti, and P. occidentalis, on Picea

Engelmanni , Q36.

Columba palumbus : In Great Britain,

477-

Comet : Tomato Var. Attacked by
Bacillus Lathyfi (?) in England, 700.

"
Comisiones de Zona ",

"
C. de

Distrito ",
"
C. Seccionales

"
: For

Control of I^ocusts in Uruguay,
1050.

Coniothyrium convolutum, C. Cydo-
niae var. Mali, 11 93.

Copper Carbonate : For Prevention of

Wheat Smut, 469.

Copra, Dried : Necrobia mfipes in

Zanzibar, 817.

Coptoternies formtsanus : On Wooden
Strixctures in Formosa, 1210.

Coracias indioa : Beneficial Bird in

India, 924.

Corcyra cephalonica : On Cacao Beans
and Stored Vegetable Products in

U. S. A., 706.

Corvus : C. frugilegus Harmful in

Great Britain, 477. C. monedula,
Beneficial Bird in Great Britain,

477. C. scapulatus and C. splen-

dens, Nat. Enemies of Oryctes

monoceros and 0. boas in Zanzibar,

817.

Coryna ambigua : On Cajanus indi-

cus in Zanzibar, 817.

Coryneum foiiicolum, i.193.

Corythuca gossypii : On Cotton in

Porto Rico, 823.

Cosmopolites sordidus : On Bananas
in Australia, 280.

Cosmopteryx : On Sugar Cane in

Fiji, 151.

Cossoniis sufuralis : On Sweet Pota-

to in Zanzibar, 817.
"
Cotorrita roja

"
{Coccinella san-

guinea), 923.

Cotton : Chlofochrca sayi in U. S. A.,

821. Earias insulana, in Morocco,

600. Injurious Insects in Zanzibar,

817. Injurious Insects in Porto

Rico, 823.

Cowpea, see Vigna sinensis.

Cowpea Weevil {Bruchus quadrima-

culatits), 1204.

Creanotus gangis : Nat. Enem}'' of

Lantana aculeata in India, 11 97.

Creepers, Ornamental : Pseudocoocus

virgatus in Zanzibar, 817.

Creeping Fern {Pteris scaberiila), 11 98.

Cremastogaster brevispinosa : On Avo-

cado in Trinidad and Tobago, 377.

Crickets : Coracias indioa Living on

Cr. in India, 924. Cyrthacantha-
cris guttulosa and Loousta danica

on Sugar Cane in Fiji, 151. Schisio-

cerca tatarica in Morocco, 600.

Control in Algeria, 147. Moroccan
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[Dociostaurus mnroccamts) , 146, 147.

See also LocustvS.

Crocidoloniia biiiotalis : On Cabbage in

» Zanzibar, 817.

Crotalaria usaramoensis : Nezata viri-

ditla, in Florida, 929.

Crown Rust of Oats {Pttuinhi coto-

nata), 263.

Ctenocephalus canis, 143.

Cuba : Coccinella sanguinea, Living
on Aphids, 933. Cyclofieda sangui-

nea, Insectivorous and Carnivorous

Insect, 1097. Diplodia sp. etc. on

Desmodiuni leiocarptim, 1097. Di-

seases and Pests of Pineapple, 1 1 19.

Cucurbitaceae : Daciis brevistylus , D.

punctatifrons and D. vertebrahis,

in Zanzibar, 817.

Cunninghamia : C. Konishii, 12 10.

C. sinensis, Resistant to Termi-

tes, 1 2 ID.

Cupressus : C. arizonica, C. decunens,

C. guadahipensis , C. macrocarpa :

Ehrhernia cupressi, in California,

934. C. arizonica, C. macrocarpa,
C. torulosa : Phonia sp. in S. Africa,

372. C. hcrizontalis and C. lusita-

mca : Phryneta spinator in S.

Africa, 610.

Cuscuta : C. suaveolens (C. racemosa ,

C. chiliana). On Onion, Carrot, etc.

in Wales, 268. Cuscuta sp. Nat.

Enemy of Lantana aculeata in In-

dia, 1 197.

Cycloccni^im oleaginum : Control with

Lime-Sulphur Spray, 478.

Cycloneda sanguinea : Nat. Enemy
cf Aphis gcssypii irf Porto Rico,

823. Insectivorous and Carnivorous

Insect in Cuba, 1097.

Cylas formicaritis : On Sweet Potato
in Zanizbar, 817.

Cypress Bark Scale [Ehrhornia cu-

pressi), 934.

Cypress Pine (Calliiris glauca), 1210.

Cyprus :

"
Laorcas

"
Grape Immune

to Oidium, 594. Undetermined Dip-
teron on Celery, 606.

Cyrtacanthacris : C. guttulosa. On

Sugar Cane in Fiji, 151. Cyrtacan-

thacris sp. On Peanut in Queens-

land, 604.

Czar : Plum Var. Subject to True

Silver Leaf in England, 471.

Dacus brevistylus, D. punctatifrons

and D. vertebratus, on Cucurbita-

ceae, in Zanzibar, 817.

Daedalea conftagosa : On Willow in

New Jersey (U. S.), 473.

Dahlia : Eremniis horticola, in Orange
Free State, 818.

Dalmatia : Capticdis cariosa and C.

tenebrionis, on Cherries and Plums,

609.

Danthonia pilosa, 11 98.

Darnel : Endoconidium temvilentum,

1043.

Datana ministra, 143.

Dates : Alternaria sp. in Arizona,

1049.

Decilaus citriperda : On Citrus Fruits

in Queensland, 1207.

Decrees : Of Italian Ministry of Agri-

culture Concerning Control of Tro-

gocarpus ballestrerii, on Pistachio

Trees in Sicily, 261.
"
Defensa Agricola ", in Uruguay,

1050.

Deguelia (Derris) : D. elliptica, D.

Koolgibberah, D. oligosperma, D.

robusta, D. scandens, D. uliginosa :

Use in Checking Insects and Other

Injurious Invertebrates, 143.

Delaware (U. S.) : Mactosporium So-

lani, on Tomato, 11 92.

Demafophora, sp. : Rhenish
"
Riesl-

ing
"

Grape, Resistant, in Italy,

994-
" Demi-ariste ", Wheat : Behaviour

towards Smut in Emilia (Italy),

597-

Dermanyssus gallinae, 143.

Derris elliptica and D. uliginosa :

Use in Checking Insects and Other

Injurious Invertebrates, 143.
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Deschampsiu sp. ; Cephus cinctus, in

U. S. A., 927.

Desmodium leiocarpum : Diplodia sp.

etc. in Cuba, 1097.

Deudorix antalus : On Cajanus indi-

cus in Zanzibar, 817.

Diabrctica graniinea : On Cotton, in

Porto Rico, 823.

Diacrisia flavens, D. indica, D. luhri-

cipeda (?), D. obliqtia, var. confusa

and todaya : Nat. Enemies of Lan-

tana aculeata in India, 1197.

Diaspis pentagona : Prospaltella her-

lesei living on D. p. in France, 602.

Dinoderus minutus : On Timber in

Zanzibar, 817.

Diocalandra frumenti : On Coconut

in Zanzibar, 817.

Diplodia cacaoicola : On Avocado, in

Trinidad, 472. Diplodia sp. on

Desmodium leiccarptim, in Cuba,

1097.
Dociostaunis maroccanus : In Morocco,

600. Control in Capitanata (Italy) in

1919, 146. Control in France, 147.

Dodder : Cuscuta suaveolens in Wa-
les, 268, 1197.

" Drin "
{Aristida pungens), 822.

Drynidae : Parasites of Empoa rosa

in U. S. A., 105T.

Duomitus capensis : On Castor Oil

in Zanzibar, 817.
" Duranthon "

: Direct Vine Bear-

er, Resistant to Disease and to

Phylloxera in Cuneo (Italy), 597.

Dutch Indies : Tobacco Varieties Re-

sistant to Phytophthora Nicotianae,

1085.

Dysdercus : D. andreae on Cotton in

Porto Rico, 823. D. fasciatus and

D. superstitiosus ,
on Cotton and

on Eriodendron anffaciuosum iu

Zanzibar, 817.

Earias iNSUhANA : On Cotton, in

Morocco, 600. On Cotton and on

Hibiscus esculentus in Zanzibar,

817.

"
Early Rivers

"
: Plum Var. Resist-

ant to True Silver Leaf in Eng-
land, 471.

Earwig [Forficula auricularia) , 154.

Eccoptogaster [Scolytus] am,ygdali : On
Almond in Palestine, 609.

Egg Plant : Acanthocoris fasciculakis

in Zanzibar, 817.

Ehrhornia cupressi : On Cupressus

macrocarpa in California, 934.

Elaeis guineensis : Coelaencmenodera

elaedis in Gold Coast, 605.

Elaeocarpus grandis : Lyctus brun-

fieus in Australia, 1208.

Elm : Destruction with Poison Gas,

912. Host of Eulecanium coryli

in Italy, 479.

Elymus spp. : Cephus cinctus in TJ.

S. A., 927.

Empoa rosae : On Apple in U. S. A.,

1051.

Empoasca : E. mali on Apple in U. S.

A., 1051. Empoasca sp. on Cotton

in Porto Rico, 823.

Encyrtus infidus : Nat. Enemy of

Eulecanitim coryli, in Italy,

479-

Endoconidium temiilentum : In Seed

of Darnel, 1043.

Ephestia : E. calidella on Locust Beans

in Sicily; 281. E. cautella, 706.

On Rice and Various Flours in

Zanzibar, 817.

Eremnus horticola : On Dahlia and

Chrysanthemun in Orange Free

State, 818.

Eriococcus spurius : Parasitised by

Leucopis mgricornis, 273.

Eriodendron anfractuosum '. Dysdercus

fasciatus and D. superstitiosus in

Zanzibar, 817.

Eriopellis coloradensis, E. festucae,

E. lichtensteini. Parasitised by Lew-

copis nigricornis, 273.

Erysiphe Pisi (= E. uommunis) : On
Peas in Brazil, 28.

Escarabajo rinoceronte [Strategtis

quadrifoveatus), 824.
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Euchromia formosa : On Ipomoea

sp. in Zanzibar, 817.
"
Kudemis

"
of Vine : Researches at

the Agricultural Meteorological Sta-

tion at Montpellier, 369.

Eugenia caryophyllata : Tennes bel-

licosus in Zanzibar, 817.

Eulecanmm coryli : In Italy, 479.

Eupelmus sp. : Parasite of Brucho-

phagus funebris in U. S. A., 1203.

Euproctis : E. producta on Cotton in

Zanzibar, 817. Euproctis spp. Nat.

Enemies of Lantana aculeata in

India, 11 97.

Euthyrhynchus floridanus : Living on

Nezara viridula in Florida, 929.

Eutyposis impressa : On Castor Oil in

Zanzibar, 817.

Exoascus : E. deformans and E. pru-
ni controlled by Lime-Sulphur

Spray, 478. E, purpurascens on
Sumac in Italy, 265.

Exochomus ^-pustulatus : Nat. Enemy
of Eulecanium coryli in Italy, 479.

Of Sphaerolecanium prunastri, in

Italy, 376.

Falco TiNNUNCuLus I Beneficial Bird

in Great Britain, 477.

Feniseca tarquinius, 11 99.

Ficus elastica : Aspidiohis trilobitifor-

mis in Zanzibar, 817.
Field Mice : Control Measures in

France in 191 9, 378.

Fig : Scale {Ceroplastes rusci), Con-

trol with Lime-Sulphur Spray, 478.

Phryneta spina tor in S. Africa, 610.

Fiji: Chief Sugar Cane Pests, 151.

Flame-throwers : Control of Migrat-

ing Cricket in Algeria, 147.

Florida : Anomala undulata
,
on Avoca-

do and Mango, 933. Bacterium So-

lanacearum on Beans, 138. Nezara

viridula, on Various Cultivated

Plants, 929. Pucciniopsis Caricae

on Papayer, 921.

Flours : Ephestic cautella in Zan-

zibar, 817.

Foochow Cedar {Cunninghamia si-

ne nsts), 1 2 10.

Foot-rot, Tomato {Macrosporium So-

lani), 1 1 92.

Foot-rot, Wheat {Helmmthosporium

sp.), 810.

Forficula auricularia, on Pears in

Switzerland, 154.

Formaldehyde : Treatment of Maize

Seed, 729.

Formosa : Termites and Methods of

Preventing their Damage, 1210.

France : Apanteles gabnelis Parasite

of Pionea forficalis found on

Cabbage, 476. Cheimatobia bru-

mata on Cherry in Rhone Valley,

608. Colaspidema atrum on Ve-

getable and Garden Plants, 277.

Direct Vine Hybrid Bearers and

their Behaviour towards theDrought
of 1 91 9 in Touraine, 488. Field

Mice, Control Experiments in 1^19,

378. Iridomyrmex humilis, 702.

Lithooolletis platani on Planes, 156.

Mactilolachnus rosne on Roses,

931. Mildew, and other Diseases

of Vine, Weather Forecasts in

Relation to Control of M. at Sta-

tion of Agricultural Meteorology,

Montpellier, 369. Potato Vars. Re-

sistant to Disease, 314. Pro-

spaltella betlesei, Parasite of

Diaspis pentagona, 602. Pyrausta
nubilalis (Maize Pyralid), 474.

Tumours Caused by Bacteria in

Pines, 142.

Fringilla coelebs : In Great Britain,

477-

Froghopper Blight : Of Sugar Cane

(Alteration due to Tomaspis sac-

charina), 703.

Fruits, Dried : Corcyra cephalonica

in U. S. A., 706.

Fruit Trees : Capnodis tenebricosa ,

Zeuzera pyrina in Morocco, 600.

Phryneta spinator in South Africa,

610. Xyleborus dispar on Stone

Fruits in Morocco, 600,
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Fuckelia botryoidea, ii93-

Fusarium : F. coeruhum, F. disco-

lor var. sulphttretim, F. Eumartii,

F. oxysporum, F. radicicola, F.

trichothecioides, 1044. F. Mali,

1193. F. metachroum, 1043. Fu-

sarium sp. on Grapefruit on the

Chicago Market, 141.

Fusicladium defidritictini and F. pi-

rinum. Controlled by Lime-Sul-

phur Spray, 478.

Gardenia : Glyphodes scricea in Zan-

zibar, 817.

Gas : Deleterious Gases, Effect on

Insects, 819. Poison Gas and

Destruction of Crickets in Algeria,

147. Poison Gas and Destruction

of F,lm, 912.

Gecinus vividis : Beneficial Bird in

Great Britain, 477.

Genista aethncnsis : Icerya purchasi,

in Sicil}' (Italy), 278.

Geotnipes sp., In Stomach of Com-

mon Nightjar, 704.
"
Gentil Rosso ", Variety of Wheat
liable to Smut in KmiHa (Italy),

597-

Ginger : PylMum Bittleri in India,

598.

Gloeosporium lunatum : On Opuntia in

U. S. A. and Argentine, 1196.

Glycine htspida see Soya.

Glyphodes : G. scricea, on Gardenias in

Zanzibar, 817. Glyphodes sp. on

Peamit in Queensland, 604.

Gold Coast : Coelaenomenodera elae-

dis, on Oil Palm [Elaeis gui-

neensis), 605. Pests and Diseases

of Cocoa, II 14.

Gossypiiim sp. : Host of Aphids at-

tacked by Coccinella sanguinea in

Cuba, 923.

Grapefruit : Fusarium sp. and Poly-

scytalum sp. in Chicago Market,

141.

Grape Scale (Aspidiotus uvae), 932.

Great Britain : Bacillus Laihyri (?)

on Tomato, 700. Caprimttlgus eu-

ropaeus (Common Nightjar), Ob-

servations on Food of, 704. Chry-

sophlyctis endohiotica (Wart Di-

sease), 420. Cuscuta suaveolens on

Onion, Carrot etc. in Wales,

2b8. Monilia fructigena and M.
cinerea on Pyrus and Prunus,

spp., 920. vSilver Deaf False and

True, 471. Spotting of Apples,

Fungi isolated from, 11 93. Wild

Birds, Investigations on Food of,

477-

Greenfinch [Eniberizia citrinella) : Be-

neficial Bird in Great Britain, 477.

Grenadier : Apple Var. Subject to

False Silver Deaf, in England, 471 .

Gryllidae : Food of Coracias indica in

India, 924.

Gryllotalpa vulgaris, in Morocco, 600.

Gujerat, North (India) : Cirphis lo-

reyi and Prodenia lihira Injurious

to Crops, 923.

Gumming : Of Sugar Cane {Bacte-

rium vascularum) , 698.

Gummosis of Citrus Fruits : Control in

Sicily, II 21.

Gyninosoma fuUginosa : Parasite of

Chloruchroa suyi in U. S. A., 821.

Gyponvchus oervinus : On Citrus Fruits

in Zanzibar, 817.

Habrocytus medicaginis : Parasite

of Bruchophagus funehris inU. S. A.,

1203.

Hard Fern {Pteris scaherula), 11 98.

Hawai : Agromyza sp. and Other

Nat. Enemies of Lantana aculenta,

1 197.

Hazel : Host of Eulecanium coryli

in Italy, 479-

Heliothrips : H. haemorrhoidalis, on

Avocado, in Trinidad and Tobago,

377. On Cotton in Porto Rico,

823. H. rubrocinctus on Cocoa in St.

Thomas, 275.

Helix aspersa : On Opuntia in Austra-

lia, 1196.
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Helminthosporium sp. : On Wheat in

Illinois, 8io.

Helopeltis sp. : »0n Cacao, 114.

Hemichionaspis minor : On Coconut

in Zanzibar, 817.

Hepialus hymuli and H. lupulinus :

In Stomach of Common Nightjar,

704.

Hibiscus : H. esculentus : Injurious

Insects in Zanzibar, 817. Nezara

viridula in Florida, 929. H. Sab-

dayi-ffa : Host of Apliids attacked

by Coccinella sanguinea in Cuba,

923-

HiU Selection, 262.

Holland : Phytophthcra erythrosep-

tica, on Belladonna, 11 91.

Honialotylus : H. flaminiMs attacking

Hyperaspis campestris living on

Sphaerolocanium prunastri in Italy,

376. Homalotylus sp. Hyperpara-
site of Cycloneda sanguinea in

Porto Rico. 823.

Honweosoma vagella : On Peanut in

Queensland, 604.
"
Hopperdozer ", 821.

Hordeum jubatum : Cephus cincius in

U. S. A., 927.

Hornbeam : Host of Eulecanium co-

yyli in Italy, 479.

House Sparrow [Passer domestic-us)

Harmful in Great Britain, 477.

Hybrids : Drought in 191 9 in Tour-

aine and Effects on Direct Hybrid
Bearers, 488. Resistant Hybrids
in Prov. of Venetia (Italy), 1127.

Hypena sp. : Nat. Enemy of Lantana

aculeata in India, 1197.

Hypetaspis : H. campestris living on

Sphaerolecanium prunastri in Italy,

376. Hyperaspis sp. Nat. Enemy
of Aphis gossypii in Porto Rico,

823.

Hyphantria cunea, 143.

Hypomyces ochracea : Action of

Chloropicrin, 595.

Hyponomeuta malinellus : Controlled

by Lime-Sulphur Spray, 478.

IcERYA : /. purchasi, on Vine in Ca-

lifornia, 332. I. purchasi and /.

seychellarum on Citrus Fruits in

Zanzibar, 817. /. purchasi and
Novius cardinalis in Relation to

Genista aeihncnsis and Spartium

junceum in Sicily (Italy), 278.

Idaho (U. S.) : Charit>s [Charips] le-

guminosa, Hymenopteron Reared
from Aphis baheri, 475.

Illinois (U. S.) : Helminthosporium s^.

on Wheat, 810.

Imperata arundinacea : Rhyparida mo-

rosa, in Queensland, 1205.
Indian Roller [Coracias indica), 924.

Indiana (U. S.) Peronospora para-
sitica on Turnips, 916.

Indo-China : Schoenobius incertel-

lus, Chilo suppressalis and Cna-

phalocrocis medinalis
,
on Rice, 928.

Inga, spp., 814.

Inheritance : Observations on Resist-

ance to Rust of Oats, 1045.
Ink Disease, of Chestnut, 917.
"
Inversable

"
: Wheat Var. Liable to

Smut in Emilia (Italy), 597.

Ipomoea : I. Batatas attacked by
Cylas formicarius and Aspidomor-

pha punticosta in Zanzibar, 817.

Ipcmoea sp. attacked by Euchro-

mia formosa in Zanzibar, 817.

Iridomyrmex humilis : In France 702.

Iris : Tropinota crinita in Morocco,
600.

Isabelle : Alteration of Grapes of

this Var. in Brazil, 91 1 .

Isaria sp. : On Phryneta s-pinator in

S. Africa, 610.

Isodon pimcticolle : On Peanut in

Queensland, 604.

Italy : Blepharospora terrestris on
White Lupin, 917. Cecidomyidae

sp. on Almond in Apulia, 708.

Dematophora sp. : Riesling-Rhenish
Vine Var. Resistant, 994. Diseases

Generally, Resistant Direct Hy-
brid Bearers in Venetia, 1127.
Dociostaurus maroccanus, Control
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of, in Capitanata, in iQig, 146.

Ephestia caUdelln aud Myelois
ceraioniae Locust Beans in Sicily,

821. Exoascus purpurascens on Su-

mac, 265. Frost, Behaviour of

Vines in Upper Italy 604. Gum-
mosis of Citrus Fruits, Control in

Sicily, 1 121. Icerya purchasi and
Novius cardinalis in Relation to

Genista aethnensis and Spartium

junceuin in Sicily, 278. Oidium,
Perithecial Form of Oak Oidium,

264. Phthorimaea operculella on

Potatoes in Sicily, 150. Phylloxera

Duranthon, Resistant Grape Var.

in Prov. Cuneo, 768. Scale [Euleca-
nium coryli) on Almond, 479. Sep-
toria rhoina on Sumac, 265. Smut.

Behaviour of Certain Wheat Vars.

in Emilia, 597 Sphaerolecanium pru-
nastri on Plum, 376. Sporotri-

chum Pi.rsicae on Peach inLiguria,

1194. Tilletia Caries {— T. Tri-

tici) and T. laevis on Wheat in

Emilia, 597. Trogocarpus bal-

lesirerii on Pistachio in Sicil}', De-

cree of Ministry of Agriculture,

261.

Jackdaw {Corvus monedula) : Bene-

ficial Bird in Great Britain, 477.

Japan : Neophyllaphis podocarpi on

Podocarpxis macrophylla, 607.

Japanese Pine, 12 10.

Jassus [Cicadula] sexnoiatus : New
Var. of Wheat Resistant to Attack
in Sweden, 192.

Java : Ampera intrusa in Stored Rice

Grain, 149. Pests and Diseases of

Tea, 209.

Juniperus spp. : Phoma, sp., 372.

Karschomyia cocci : Parasite of

PseudocoCi^us virgutus in Porto Rico,

823.
"
Kartoffelraude

"
{Spongospota sub-

tsrranea), 812.

Keronia sp. 1186.

Kestrel [Falco tinnunculus) : Bene-

ficial Bird in Great Britain, 477.
Koelreuteria paniculata : Subject to

False Silver, Leaf in England, 471.
" Kondine Red ", Tomato Var. At-

tacked by Bacillus Lathyri (?) in

England, 471.
"
KruUoten "

{Marasmius perni-

ciosus), 35.

Labidostomis hordei : On Vine Buds
in Morocco, 600.

Laburnum alpinum and L. vulgare :

Subject to True Silver Leaf in

England, 471.

Lachnina, 931.

Lachnus '. L. rosae 931. L. strobi

on Pinus Strohus in Massachusetts

(U. S.), 935-

Lucon stricticollis : On Sugar Cane in

Fiji, 151-

Laelia sp. : On Peanut in Queensland,

604.

Laemophloeus : L. ferrugineus (Ac-

tion of Chloropicrin) , 705. L. pu-
sillus on Maize in Zanzibar, 817.

"
Langosta ", 1050.

Lantana : Insects Parasitic on L
acuLeata {= L. Camara) in India,

1 1 97. Plalyptilia. pusillodacfyla, ^at.

Enemy of L. indica, in India, 1197.

Laorcas : Grape immune to Oidium,
in C3'prus, 594.

Lapwing : Beneficial Bird in Great

Britain, 477.

Laria pisorum : On Peas in Morocco,
600.

Larinus afer and L. flavescens : On
Artichokes in Morocco, 600.

Lasioderma serriuorne : On Stored

Tobacco in Sumatra, 129.

Latheticus oryzae : On Maize in

Zanzibar, 817.
"
Latigos de alambre ", 1050.

Leaf-hopper [Petkinsiella vitiensis),

151-
"
Lebbra

"
(arrossamento), of Sumac

[Exoascus purpurascens), 265.
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Lecanium : L. adersi, L. [Saissetia)

nigrum and L. {Saissetia) punctu-

liferum on Mango in Zanzibar, 817.

L. corni, L. persicae. L. pruinostim,

on Vine in California, 932. L. per-

sicae, Controlled with T/ime-Sul-

pliiir Spray, 478.

Lccerfia chitinipyga -. On Aristida pun-

gens in Algerian Sahara, 822.

Leek : Resistant to Sclerotium cepi-

vorum, 1048.

Lepidosaphes : L. beckii on Citrus

Fruits in Zanzibar, 817. L. ulmi

143. L. ulmd, Parasitised hy Leucc-

pis nigricornis, 273. On Vine in

California, 932.

Leprosy, of Sumac, 265.

Leptinotarsa decemlineata, 143.

Leptops hopei, 1206. On Apple in

New South Wales, 707.

Leptosphaeria vagabunda, 1193.

Lestodiplosis sp. : Living on Brucho-

phagus funebris in U. S. A., 1203.

Lettuce : Chlorcchtoa sayi in U. S. A.,

821. Marssonia perforans in Vic-

toria (Australia), 266.

Lencania {Heli&phila) unipuncta : On
Graminaceae in Morocco, 600.

Leucopis nigricornis : Parasite of Coc-

cids and Aphids, 273.

Leucoiermes flaviceps and L. spera-

iits : On Wood Constructions in

Formosa, 12 10.

Libocedrus decunens : Original Host of

Ehrhornia cupressi in California,

934-

Lime {Citrus aurantifolia) , 814.

Liodontomerus insuetus, Parasite of

Bruchophagus funebris, in U. S. A.,

1203.

Lippia geminata : Platyptilia pusillo-

dactyla, Nat. Enemy in India, 1197.

Liia ocellatella : On Beets in Morocco,
600.

Lithocolletis plat(„ni : On Planes in

France, 156.

Lixus scabricollis: On Beets in Mo-

rocco, 600.

Lobesia aeolopa and L. genialis : Nat.

Knemies of Lantana aculeata, in

India, 1197.

Locusts : Dociostaurus matoccanus

Control in Capitanata (Italy), in

1919. Schistocerca paranensis in

Uruguay, 1050. See also Crickets.

Loousta danica : On Sugar Cane in

Fiji. 151-

Locust Beans : Ephestia calidella and

Myelois ceratoniae in Sicily (Ita-

ly), 281.

Lodging : Topping of Wheat as Pre-

ventive, 741.
"
Vuiteboeuf

"
Swi^^s

Jura Wheat very Resistant ". 1090.

Lolium temulentum : Endoconidimn

temulentum, 1043.

Loose Smut of Wheat {Ustilago Tri-

tioi^ : Control with Lime-Sulphur

pray, 478.

Lord Grosvenor : Apple Var. Subject
to True Silver Leaf in England,47i .

Lucerne : Bruchophagus funebris in

U. S. A., 1203. Chlorochroa sayi

in U. S. A., 821. Colaspidenia atrum

in Morocco, 600. In France, 277.

Lucerne Grub {Colaspidema atrum),

277.

Lujjin, White: Blepharospota terres-

tris in Italy, 917.

Lupinus albus, 917.

Lycaena arion, 1199.

Lyctus : L. brunneus on Timber in

Australia ; L. cobydoides, L. gly-

cyrrhizae, L. opaculus, L. rugulosus,

L. striatus, L. unipunotatits, 1208.

Lyprops breviusculus : On Cajanus in-

dicus in Zanzibar, 817.

Macrosiphum : M. avenae and M.

sanborni, Hosts of Leucopis ni-

gricornis, 273. M. liriodendri, 143,

M. {Siphonophora) rosae, 931.

Macrosporium \ M. Catalpae [Catalpa

bignonioides X C Kaempferi), Re-

sistant to Attack, 517. M. Solani

on Tomato in Delaware, 11 92. M.
tomato (Correlation between Size
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of Fruit and Resistance of Tomato
Skin to Puncture and to M. L,

1046.

Macrotoma palmata : On Timber in

Zanzibar, 817.

Alaculolachnus rosae : On Rose in

France, 931.

Madagascar : Ceratitis capitata on

Peach, 611.

Maize : Calandra oryzae, and Destruc

tion wHh Chloropicrin, 148. Cir-

phis loreyi and Prodenia liiura in

N. Gujerat (India), 925. Formalde-

hyde Treatment of Seed, 729.

Injurious Insects in Zanzibar, 817.

Sphacelotheca Reiliana in Wasliing-
ton State, Q15.

Malachra rohmdifoHa : Host of Ala-

bama argillacea in Porto Rico,

823.

Malacosoma americana, 143.

Maniestra brassicae : In Stomach of

Common Nightjar, 704.

Mango {Mangifera indica) : Anomala
undnlata in Florida, 933. Injurious
Insects in Zanzibar, 817.

Manihot utilissima : Pseudococcus

{Dactylopius) virgatus var. madagas-
cariensis in Zanzibar, 817.

Maple : Host of Eulecanium coryli

in Italy, 479.
"
Maquinas langosticidas a fuego,

"

1050.

Maranta avundinacea : Rosellinia sp.,

814.

Marasmarcha aiomosa : On Cajanus
indicus in Zanzibar, 817.

Marasmius pemiciosus : Cocoa Var.

Resistant, in Surinum, 35.

Marguerite : Colaspidema atrum in

France, 277.

Marssonia perforans : On Lettuce in

Victoria (Australia), 266.

Marzuolo : Wheat Var. and its Be-

haviour towards Smut in FmiUa
(Italy), 597.

Massachusetts : Lachnus strobi on
Pinus Sirobus, 935.

Mausolepis amabilis : On Rose in

Zanzibar, 817.

Mealy Bug {Pseudococcus sp.), i;:j3,

823.

Megastignius ballestrerii, 261.

Meibomia leiocarpa : Host of Aphids
attacked by Coccmella sanguinea,
in Cuba, 923.

Melanconiiim Sacchari, 698.

Melanitis leda : On Sugar Cane in

Queensland, 930.

Meliola, 1049.

Melolontha vulgaris : In Stomach of

Common Nightjar, 704.

Merops philippinus : Destroyer of

Useful Insects in India, 825.

IVIichigan (U. S.) : Lyctus striatus on

Ouercus rubra, 1208.

Microbracon cephi : Nat. Enemy of

Cephus cinctus in U. S. A., 927.

Microsphaera quercina, 264.

Microierys : M. lunatus, Parasite of

Sphaerolecanium prunastri in Italy,

376. M. Sylvius, Nat. Fnemy of

Eulecanium coryli in Italy, 479.

Mildew, Vine : Weather Forecasts

in Relation to Control of Mildew

etc. at the Agricultural Meteorolo-

gical Station, Montpellier, 369.

Miresa melanosiicta : On Terminalia

Catappa in Zanzibar, 817.

Miscible Oils, 934.

Mistletoe : On Chestnut in Switzerland,

269.

Mods frugalis : On Sugar Cane in

Queensland, 930.

Monilia : M. cinerea and M. fructi-

gena, on Pyrus nd Prunus spp.

in Great Britain, 920. M. fructi-

gena Controlled by lyime-Sulphur

Spray, 478.

Morocco : Injurious Insects on Cul-

tivated Plants, 600.

Mosaic, of Potato : Observations made

in U. S. A., 262.

Mosquita, 1050.

Moth Borer of Cane {Trachycentra chlo-

rogramma), 151.
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Mottling : Of Sugar Cane in Porto

Rico, 698.

Mucor Miwedo : Action of Chloro-

picrin. 595.

Mucuna sp. : Bacterium Solanacea-

rum, 138.

Myelois ceratoniae : On Locust Beans

in Sicily (Italy), 281.

Mylabris amphctens and M. dicincta :

On Cajanus indicus in Zanzibar,

817.

Myzus persicae, 143.

Natural Enemies : Acrostalagmus al-

hus : of Aphis gossypii in Porto

Rico, 823. Agromyza sp., etc. :

Of Lanlana aculeata in Hawaii,

1 197. Amsacta alhisiriga : Of Lan-

tana aculeata in India, 1197. Ana-

grus armaius var. nigriventris atid

A. epos : Of Empoa rosae in U. S. A.,

105 1. Anthribus fasciatits : of Eule-

canium coryli in Italy, 479. Apan-
teles gabrielis : of Pionea forficalis

in France, 476. Aphelinus lapsi-

ligni : of Aphis bakeri, 475. Aphi-
cus philippiae and A ph. punctipes :

of Eulecanium coryli in Italy, 479.

Aph. punctipes : On Sphaerole-

caniitm prunastri in Italy, 376.

A sura rubricosa : of Lantana acu-

leata in India, 1197. Birds, Wild
in Great Britain, 477. Blastothrix

sericea : of Eulecaniiini coryli in

Italy, 479. Braconid : Of Aphis

gossypii in Porto Rico, 823. Bru-

chobius laticeps : of Bruchus qua-
drimaculatus in Texas, 1204. Ca-

coecia epicyrta : of Lantana acu-

leata in India, 1197. Clialcid : of

Aphis gossypii in Porto Rico, 823.

Fungi : of Eulecanium coryli in

Italy, 479. Charips {Charips) le-

guminosa, Reared from Aphis ba-

keri in Idaho (U. S.), 475. Chilo-

corus bipustulatus : of Eulecanium

coryli in Italy, 479. Chionaema

peregrina : of Lantana aculeata in

India, 1197. Chrysopid : of

Aphys gossypii in Porto Rico, 823.

Cicinnobolus Cesatii : of Oidium

(Oak) in Brazil, 922. Coccinella

sanguinea : of Aphids in Cuba,

923. Coccobacillus Acridiorum, 1050.

Coccophagtis howardi and C. scu-

tellaris : of Sphaerolecanium pru-
nastri in Italy, 376. C. scutellaris :

of Eulecanium coryli in Italy, 479.

Coccus indicus : of Opuntia mona-
caw/Aa in Australia, 1196. Coracias

indica : of Large Insects in India,

924. Corvus scapulatus, and C.

splendens : of Oryctes monoceros

and O. boas, in Zanzibar, 817.

Creanottis gangis and Cuscuta spp. :

Of Lantana aculeata in India, 1197.

Cycloneda sanguinea : of Aphis

gossypii in Porto Rico, 823. Cycl.

spp. Insectivorous and Carnivo-

rous in Cuba, 1097. Destruction of

Zoospores of Plant Disease Organims

by Nat. K., 1186. Diacrisia flavens,

D. indica, D. lubricipeda (?), D.

obliqua var. confusa and todara :

of Lantana aculeata in India, 1197.

Dryinidae spp. : of Empoa rosae

in \]. S. A., 1 05 1. Encyrtus infidus :

of Eulecanitim coryli in Italy, 479.

Of Lantana aculeata in Hawaii and

India, 1197. Of Nezara viridula

in Florida, 929. Eupelmus sp. :

Of Bruchophagus funebris in U. S.

A., 1203. Euproctis spp. : Of Lan-

tana aculeata in India, 1197. Eu-

thyrhynchus floridanus : Of Nezara

viridula in Florida, 929. Exocho-

mus ^-pustulatus : Of Eulecanium

coryli in Italy, 479. Of Sphaero-
lecanium prunastri, in Italy, 376.

Gymnosoma fuliginosa : Of Chloro-

chroa sayi in U. S. A., 821. Habro-

cytus medicaginis : Of Bruchopha-

gus funebris in U. S. A., 1203.

Hypena sp. : Of Lantana aculeata

in India, 1197. Hyperaspis cam-

pestris : Of Sphaerolecanium pru-
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nasiri in Italy, 376. Hyperaspis

sp. : Of Aphis gossypii in Porto

Rico, 823. Isaria sp. : On Phryneta

spinata in S. Africa, 610. Kavscho-

myia cocci : Of Pseitdococcus vir-

gains in Porto Rico, 823. Lesto-

diplosis sp. : Of Bruchophagus fu-

nebris, 1203. Leucopis nigricornis :

Of Scale and Apliids, 273. Liodon-

tonierns insuetus : Of Bruchophagus

funebris in U. S. A., 1203. Lobesia

aeolopa and L. genialis : Of Lan-

tana aculeata in India, 1197. Ly-
della siabiilans : of Maize Pyralid

[Pyraiista nubilalis) in France, 474.

Microbracon cephi : Of Cephus cinc-

tus in U. S. A., 927. Microterys

lunatus : Of Sphaerolecanium pru-
nastri in Italy, 375. M. sylvius :

Of Eiilecanium cnryli, in Italy,

479. Ocypterodes euchenor : Of

Chlorochroa sayi in U. S. A., 821,

Olene niendosa : Of Lantana acu-

leata in India, 1197. Pachyiira mu-
rina : Of Oryctes monoceros and

O. boas in Zanzibar, 817. Parapho-.
rocera senilis : Of Pyrausia nu-

bilalis in France, 474. Pericallia

ricini : Of Lantana aculeata in

India, 1197. Petrodonms sultan :

Of Oryctes monoceros and O. boas

in Zanzibar, 817. Phaenodiscus

aeneiis : Of Sphaerolecanium pru-
nastri in Italy, 376. Platyptilia

psyllodactyla : Of Lantana aculeata

in India, 1197. Pleutotropis utahen-

sis : Of Cephus cinctus in U. S. A.,

927. Pleurotropis sp. : Of Trache-

lus tabidus in U. S. A., 926. Pros-

paltella berlesei : Of Diaspis penta-

gona in France, 602. Rhynchocyon
adersi : Of Oryctes monoceros and

O. boas in Zanzibar, 817. Sarco-

phaga sternodontis : Of Nezara viri-

dula in Florida, 929. Scymnus
roseicollis : Of Aphis gossypii in

Porto Rico, 823. Sorosporella uvella :

Of Noctuidae in America, 601.

Telenomus ashmeadi : Of Chlorochroa

sayi in U. S. A., 821. Tetrastichus

bruchophagi and T. venustus : Of

Bruchophagus funebris, 1203. Tri-

chopoda pennipes : Of Nezara viri-

dula in Florida, 929. Uscana semi-

jumipennis : Of Bruchus quadri-
maculatus in Texas, 1204.

Necrobia rufipes : On Dried Copra in

Zanzibar, 817.

Nectarine : Phryneta spinator in S.

Africa, 610.

Neophyllaphis podocarpi : On Podo-

carpus macrophylla in Japan, 607. u
Neviusia alabamensis : Subject to ^
True Silver I^eaf in England, 471.

New Jersey (U .vS.) : Thymalus ful- h

gidus Living on Polyporus betulinus

and Daedalea confragosa. Respec-
tive Hosts of Birch and Willow,

473-

New Zealand : Eradication of Silver <
Fern {Pteris scaberula), 1198.

Nezara viridula : On Cotton in Porto

Rico, 823. On Varous Cultivated

Plants in Florida, 929. Nezara

spp. on Lantana aculeata in India,

1197.

Nightjar, Common : Observations on

its Food, in England, 704.

Nisotra weisei : On Hibiscus esculentus

in Zanzibar, 817.

Nocardia sp. : Action of Chloropi-

crin, 595.

Noctuidae : Destroyed by Coracias

indica in India, 924. Host of Soro-

sporella tivella in U. S., 601.

Nova Scotia : Phytophthora Cactorum

qn Pears, 815.

Novius cardinalis and Icerya purchasi :

In Relation to Genista aethnensis

and Spartiuni junceiim in Scily

(Italy), 278.

Oak : Perithecial Form of Oidium

in Italy, 264. Stenolechia gemmelta
in Switzerland, 155.
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Oats : Crown Ru.st {Puccinia coronata)

in Iowa (U. S.). 263. Rust, Suscep-
tible N. American Vars, and Re-

sistant S. American Vars, 28.

Straw Blight in Washington State

(U. vS.), 470.

Occhio di Pavone, of Olive {Cycloco-

nium oleaginum) : Controlled by

Lime-Sulphur Spray, 478.

Ocypterodes euchenor : Parasite of

Chlorochroa sayi in U. S. A., 821.

Odonata, 825.

Qdontotermes formosanus : On Wood
Constructions in Formosa, 12 10.

"
Ohio "

: Wlieat Var. Resistant to

Smut, 597.

Oidium : Of Oak : In Brazil, 922.

Perithecial Form, observed in Italy,

264. Of Vine [Oidium Tuckeri) :

Controlled by Lime-Sulphur Spray,

478.
"
I^aorcas

"
Grape Immune

to Attack in Cyprus, 594.

Oil Palm : Coelaenomenodera elaei-

dis in Gold Coast, 605.

Olene mendosa : Nat. Enemy of Lan-

tana aculeata in India, 1197.

Oliaris sp. : On Cotton in Porto Rico,

823.

OUve : Black OHve Scale [Saissetia

oleae), and Occhio di pavone [Cy-

cloconium oleagifium) Controlled by
Lime Sulphur Spray, 478.

Onion : Cuscuta suaveolens in Wales,

268. Scleroiimn cepivorum, 1048.

Onion Smut [Urocystis Cepulae), 1048.

Ophiobulus graminis, 470.

Ophiusa melicerte : On Sugar Cane
in Queensland, 930.

Opuntia spp. : Eradication in Austra-

lia, 1 196.

Orange : Protostrophus instabilis and

P. planatus in Transvaal, 818.

Orange Fly [Ceratitls capitata), 611.

Orange Free State : Eremnus horlicola

on Chrysanthemum and Dahlia, 818.

Protostrophus noxius on Wheat, 818.

Orgyia vetusta : On Cotton in Zanzibar,

817.

Orobanche, of Bean : Undetermined

Larvae in Italy, 816.

Orthezia insignis, 143. On Lantana

aculeata in India, 1197.

Oryctes monoceros and O. boas : On
Coconut in Zanzibar, 817.

"
Otaheite

"
(Blanca) : Sugar Cane

Var. Attacked by Mottling in Porto

Rico, 698.

Oxycaremis albidipennis : On Cotton

in Zanzibar, 817.

Pachyneuron coccorum : On Aphicus

punctipes and Blastothrix sericea

Nat. Enemies of Etilecanium coryli

in Italy, 479. On Phaenodiscus ae-

neits in Italy, 376.

Pachyura murina : Nat. Enemy of

Oryctes monocerus and of O. boas

in Zanzibar, 817.

Padraona hypomoloma : On Sugar
Cane in Queensland, 930.

Palestine : Insects Injurious to Al-

mond, 609.

Papaver nudicanle : Attacked by Phy-

tophthora sp. in Victoria (Australia),

701.

Papaya : Pucciniopsis Caricae in Flo-

rida, 921. Pythium Butteri, in

India, 598.

Papilio deniolens : On Citrus Fruits

in Zanzibar, 817.

Parsley : Colaspidema atrum in Fran-

ce, 277.

Parsnips : Cuscuta suaveolens in Wales,
268.

Parus caeruleus, subsp. obscurus, and

P. major, subsp. newtoni : Bene-

ficial Birds in Great Britain, 477.

Paspalum : P. scrobictilatum : Cir-

phis loreyi and Prodenia litura in

N. Gujerat (India), 925. Paspalum

sp. : Claviceps Paspali in S. Africa,

II34-

Passer domesticus : Harmful Bird in

Great Britain, 477.

Passiflora : Botrytis cinerea and Sclero-

tinia sp. in Victoria (Australia), 266.
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Patents : Concerning Control of Pests

and Diseases of Plants, no, 572.

Pate verte : To destroy Rats, 1052.

Peach : Capnodis tenebricosa in Mo-

rocco, 600. Ceratitis capitata in Ma-

dagascar, 611. Exoascus deformans

(Peach Leaf Curl), Lecanium persi-

cae (Scale) and Oidium leuconium

[Sphaeroiheca pannosa] (Powdery

IMildew), Controlled with Lime

Sulphur Spray, 478. Phryneta

spinator in S. Africa, 610. Sporo-
trichum Persicae in Liguria (Italy),

1 1 94. Vars. Subject to False Silver

Leaf, 471.

Peach Leaf Curl {Exoascus deformans) :

Control with Linie Sulphur Spray,

478.

Pear : Clilorosis, Modification in Treat-

ment wdth Iron Sulphates, 366.

Eulecaniuni coryli in Italy, 479.

Forficula auricularia in Switzerland,

154. Phryneta spinator in S. Africa,

610. Phytophthora Cactortim in

Nova Scotia, 815. Scab [Fusicla-

dium pirinum), Controlled with

Lime Sulphur Spray, 478.

Peas : Bacterium Solanacearum, 138.

Chlorochroa sayi in U. S. A., 821.

Erysiphe Pisi (= E. communis)
in Brazil, 28. Laria pisorum in

Morocco, 600.

Pectinophora {Gelechia) gossypiella, 823.

On Cotton and Hibiscus esculentus

in Zanzibar, 817.

Pediculoides ventricosus ; On Phae-

nodisciis aeneus in Italy, 376.

Pemphigus bitrsarius and P. trans-

versus : Hosts of Leucopis nigri-

cornis, 273.

Penicillium, 141, 1049. Action of

Clxrolopicrin, 595.

Pennisetum typhoideum : Cirphis loreyi

and Prodenia litura in N. Gujerat

(India), 925.

Pepper : Cirphis loreyi and Prodenia

litura in N. Gujerat (India), 9-25

Pythium Butleri in India, 985.

Peregrinus maydis : On Maize in i

Zanzibar, 817.
*

Pericallia ricini : Nat. Bneniy of

Lantana aculeata in India, 11 97.

Perissopterus zebra : On Phaenodiscus

aeneus in Italy, 376.

Perkinsiella vitiensis : On Sugar Cane
in Fiji, 151.

Peronospora : P. parasitica on Tur-

nips in Indiana (U. S.), 916. P.

Schleideni on Onions, 1048.
Persea gratissima, 377, 814. See also

Avocado.

Pest Pear {Opuntia inermis), 119G.

Pestalozzia sp. : On Cupressus ari-

zonica and C. torulosa, in S.

Africa, 372.

Petrodomus sultan : Nat. Enemy of

Orytes monceros and O. Boas in

Zanzibar, 817.

Phaenodiscus aeneus : Parasite of

Sphaerolecanium prunastri in Italy, ";

376.

Phaseolus Mungo : Bruchus chinensis

in Zanzibar, 817. Phaseolus spp.
See Bean.

Phleum pratense : Cephus cinctus in

U. S. A., 927.

Phoma sp. : On Cupressus spp. in

S. Africa, 372.

Phorbia ceparum-, 1048.

Phryneta spinator : On Fruit Trees

and Other Plants in S. Africa, 610.

Phthorimaea operculella : On Potato

in Morocco, 600. In Sicily, 150,

On Tobacco in Central Provinces

of India, 54.

Phycita diaphana : On Castor Oil

in Morocco, 600.

Phyllopertha horticola : In Stomach
of Common Nightjar, 704.

Phylloxera : Duranthon Grape-Di-
rect Bearer Resistant to Disease

in Prov. Cuneo (Italy), 768.

Physoderma Zeae-Maydis, 1186.

Phytometra signata : On Cabbages in

Zanzibar, 817.

Phytophthora : Phyt. Cactorum on
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Pear.s, in Nova Scotia, 815. Phyt.

erythrosepHca on Belladonna in

PloUand, 1191. Phyt. Nicotianae :

Resistant Vars. in Dutch Indies,

1085. Phyt. terrestria, 917. Phy-

tophthora sp. on Papaver nudicaule

in Victoria (Australia), 701.

Picea Engelmanni : Pityophthonts bas-

setti and P. occidentaUs in Colorado,

936.

Pigfem (Pteris scaberula), 1198.

Pineapple : Pest.-, and Diseases in

Cuba, 1 1 19.

Pines : Experiments with Tumours
Caused by Bacteria, 142.

Pinus : P. Lavicio and P. sylvestris :

Experiments with Tumours Caused

by Bacteria (Coccus), 142. P.

Strobus : Lachmis strobi, in Massa-

chusetts, 935.

Pionea forftcatis : Microlepidopteron
on Cabbage, Host of Apanteles ga-

brielis in France, 476.

Pistacliio : Decree of Italian Ministry
of Agriculture concerning Control

of Trogocarpus ballestrerii in Sicily,

261.

Pistacia : P. Terebinthus : Ttogo-

carpus ballestrerii in Sicily, 261.

P. vera, 261.

Pityophthorus bassetti and P. occi-

dentaUs on Picea Engelmanni in

Colorado (U. S.), 936.

Planes : Lithocolletis platani in France,

156.

Plaiyptilia pusillidactyla : Nat. Enemy
of Lantana aciileata in India, 11 97.

Plaiitia spp. : On Lantana aculeata

in India, 11 97.

Pleospora, 47. PI. pomorum, 11 93.

Pleurotropis : PI .utahensis. Parasite

of Cephus cinctus in U. S. A.,

927. Pleutotropis sp. Parasite of

Tracheitis tabidus in U. S. A., 926.

Plodia : P. americana. Action of Chlo-

ropicrin, 705. P.intefpunctella, 706.

Plum : Capnodis cariosa and C. te-

nebrionis in Dalmatia, 609. Eitle-

canium coryli in Italy, 479. Exoascus

Pruni, Controlled by I^inie-Sulphur

Spray, 478. Phryneta spinator in

S. Africa, 610. Silver Leaf in

England, 471. Sphaerolecanium

prunastri in Italy, 376.
Plum Pockets {Exoascus Pruni) : Con-

trolled with Lime-Sulphur vSpray,

478.

Plume Moth {Platyptilia pusilladac-

tyla), II 97.

Plutella maculipennis : On Cabbages
in Zanzibar, 817.

Podocarpus macrophylla : Neophylla-

phis podocarpi in Japan, 607.

Podosphaera Oxyacanthae var tri-

dactyla : On Bay Cherry in Swit-

zerland, 140.

Poecilia nivea = Stenolechia gem-
mella, 155.

Polyopeus aureus, P. Pomi (and vars.

verus and torpidus), P. purpureus

(vars. incoloratus, latirostratus
,
ni-

grirostratus and verus), P. recurva-

tus n. sp. (vars. versus and curvatus),

II93-

Polyporus : P. betulinus. Parasite of

B'rch in New Jersey (U. S.), 473.

P. igniarus on Vine in Tunisia,

919. P. Schweinitzii,P. Tsugae, and
P. abietinus on Tsuga canadensis

inU. S. A., 267.

Polyscytalum : On Grapefruit in Chi-

cago Market, 141.

Polysulphide, Lime : As Insecti-

cide and Fungicide, 478.

Poplar, CaroUna : Modification in

Sulphate of Iron Treatment for

Controlling Chlorosis, 366.

Porphyronota maculatissima : On Ci-

trus Fruits in Zanzibar, 817.

Porto Rico : Injurious Insects on Cot-

ton, 823. Mottling of Sugar Cane,

698, Strategus quadrifoveatus on

Coco Palm, 824.

Potatoes : Chrysophlyctis endobiotica;

(Wart Disease), Resistant Vars. in

England, 420. Colaspidema atrum
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in France, 277. Mosaic, in U. S. A.,

262. Nezara viridula in Florida,

929. Phthorimaea operculella in

Morocco, 600. In Sicily, 150. Puc-

cinia Pittieriana in S. America,

813. Rot and Wilt Producing Fungi,
Temperature Relations, 1044. Spon-

gospora subterranea in Switzerland

812. Vars. Resistant to Disease

Generally in France, 314.

Potato Tuber Moth {Phthorimaea

operculella), 54, 600.

Powdery Mildew of Rose {Oidium
leucoconium [Sphaerotheca pan-

nosa]) : Controlled by Use of Po-

lysulphide of Calcium, 478.

Proales sp., 1186.

Prodenia litura : On Cotton and Hi-

biscus esctilentus in Zanzibar, 817.

On Plants in N, Gujerat (India),

925.

Prosayleus phytomylus : On Fruit

Trees in Australia, 1206.

Prospaltella berlesei : Parasite of Dias-

pis pentagona in France, 602.

Protostraphus : P. instabilis and P.

planatus on Oranges in Transvaal,

81 8. P. noxius, on Wheat in Orange
Free State, 818.

Prunus : P. lusitanica, P. triloba :

Subject to Silver Leaf (True) in

England, 471. Prunus spp. : Mo-
nilia fructigena and M. cinerea in

Great Britain, 920. See also Plum.

Pseudococcus : Ps. bakeri on Vine in

California, 932. Ps. bromeliae on

Sugar Cane in Fiji, 151. Ps. citri,

143. On Avocado in Trinidad and

Tobago, 377. On Citrus Fruits in

Zanzibar, 817. On Cotton in Porto

Rico, 823. Ps. longispinus on Vine

in California, 932. On Cotton in

Porto Rico, 823. Ps. nipae on Avo-

cado in Trinidad, 377. Ps. obtusus :

On Cajanus indicus, Casuarina

equisetifolia, Citrus Fruits, Cotton,

Mango, in Zanzibar, 817. Ps.

virgatus : On Cotton and Ornamen-

tal Creepers in Zanzibar, 817. On
Cotton in Porto Rico, 823. Ps.

(Dacfylopius) virgatus var. madagas-
cariensis : On Cassava in Zanzibar,

817. Pseudococcus sp. on Peanut
in Queensland, 604.

Psyche graminella : On Vine in Swit-

zerland, 279.

Psychidae : On Sugar Cane in Queens-
land, 930. On Terminalia Catappa
in Zanzibar, 817.

Pteris scaberula : Eradication in New
Zealand, 11 98.

Puccinia : P. Arachidis, 813. P.

coronata on Oats in Iowa (U. S.),

263. P. graminis and P. triticina

on Wlieat in Australia, 914. P.

graminis-Avenae, P. Lolii-Avenae,

1045. P. Pittieriana on Potatoes

and Tomatoes in S. Africa, 813.

Pucciniopsis Cavicae : On Papayer
in Florida, 921.

Pulvinaria : P. acericola, P. betulae,

P. floccifera, P. innumerabilis ,

.Hosts of Leucopis nigricornis, 273.

P. pyriformis on Avocado in Trini-

dad and Tobago, 377. P. vitis on

Vine in California, 932.

PyraUd r Of Apples [Carpocapsa po-

monella). Controlled by lyime Sul-

phur, 478. Of Maize {Pyrausta

nubilalis) : Its Parasites in France,

474-

Pyrausta nubilalis, 474.

Pyrethrum cinerariaefolium : Insecti-

cidal Properties of Different Parts

of the Plant, 757.

Pyroderces : P. nleyi on Cotton in

Porto Rico, 823. P. simplex on

Cotton in Zanzibar, 817.

Pyrus spp. : Monilia frtictigena and

M. cinerea in Great Britain, 920.

Pythium Butleri : On Cultivated Plants

in India, 598.

Queensland : Decilaus citriperda on

Citrus Fruits, 1207. Injurious In-

sects on Peanut, 604. Injurious
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Lepidopteron on Sugar Cane, 930,

Rhyparida morosa on Sugar Cane.

1205.

Ouercus : O. pahistris and O. pedun-
culata : Oidium in Brazil, 922.

Q. Robur var. pedunculata and ses-

siflora : Stenolechia gemmella in

Switzerland, 155. Q. rubra : Lyc-
tns striatus in Michigan, 1208.

Quince : Zeuzera pyrina in Morocco,
600.

Radish : Immune to Peronospora

parasitica, 916.

Randai Cedar {Cunninghamia Ko-

nishii), 12 10.

Raphanns sp. : Nezara viridiila in

Florida, 929.
"
Rayada

"
: Sugar Cane Variety,

Liable to Mottling in Porto Rico, 698.

Red Oak [Quercus rubra), 1208.

Reddening, of Sumac, 265.

Resistant Plants : Cai,i,itris gi^auca ;

To Termites, 12.10. Catai,pa bi-

GNONIOIDES X C. Kaempferi : To
Low Temperatures and to Macro-

sporium Catalpae, 517. CocOA :

To " KruUoten "
[Marasmius per-

niciosus) in Surinam, 35. Cunnin-
ghamia SINENSIS : To Termites,
1 2 10. Leeks : To Sclerotium ce-

pivorum, 1048. Oats : To Rust

(Observations on Inheritance of

Resistance), 1045. To Rust (N.

American Var.), 28. Pi^antS :

Resistant to Silver Leaf, 471.

PtUM : to Silver Leaf (True), 471.
Potatoes : To Diseases, in Fran-

ce, 314. To Chrysophlyctis endobio-

tica in England, 420. Shai,i,oT ;

To Sclerotium cepivorum, 1048.
TecTona c.randis : To Termites,
1 2 10. Tobacco : To Phytoph-
ihora Nicotianae in Dutch IndieSi

1085. Behaviour Towards Various

Insects in Cambodia, 330. Tomato :

Correlation between Size of Fruit

and Resistance of Skin to Puncture

and Infection with Macrosporium
tomato, 1046. Vine : To Dewia-

tophora sp., Riesling Rhenish Grape,
in Italy, 994. To Disease generall}^
Direct Hybrid Bearers in Italy,
II 27. Behaviour of Direct Hybrid
Bearers during Drought of 1919
in Touraine, 488. To Oidium,
Laorcas Grape in Cyprus, 594. To
Phylloxera, Duranthon Direct Bear-

er, in Prov. Cuneo (Italy), 768.

Wheat : To Cicadula sexnotata

{Jassus sexnotatus), New Var.

Resistant in Sweden, 192. To Lodg-
ing etc. Var. Vuiteboeuf from Swiss

Jura, 1090. To Rust, in Brit. East

Africa, 733. To Smut, 468, 597.
Reunion : Coelosterna scabrata on Ca-

suarina equisetifolia, 480.

Rhabdocnemis obscura : On Sugar Cane
in Fiji, 151.

Rhamnus : Rh. Alaternus and Rh.

buxifolius : Novius cardinalis in Si-

cily (Italy), 278. Rh. alnifolia,

Rh. caroliniana, Rh. Frangula, 263.
Rh. cathartica and Rh. lanceolata

Alternative Hosts of Piwcinia co-

ronata, 263.

Rhina amplicollis : On Coconut in

Zanzibar, 817.

Rhizoctonia Solani, 470.

Rhizopertha dominica : On Maize in

Zanzibar, 817.

Rhizotrogiis solstitialis : In Stomach
of Common Nightjar, 704.

Sipdesia : Rice PCvSts, 1093.

Rhopa^q, subnitida and R. vestita.

On Svi^ar Cane in Fiji, 151.

Rhopalosiphum pseudobrassicae, 143.

Rhus copaUina, Rh. Coriaria, Rh.

Cotinus, Rh. pyroides, 265.

Rhynchocyon adersi : Nat. Enemy
of Oryctes monoceros and O. boas

in Zanzibar, 817.

Rhynchophorns phoenicis : On Coco-

nut in Zanzibar, 817.

Rhyparida morosa : On Sugar Cane
in Queensland, 1205.
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Riles cereum : True Silver Leaf in

Kngland, 471.

Rice : A mpera inimsa on Stored Grains

in Java, 149. Calatidra oryzae, 148

Cirphis loreyi and Prodenia lihira

in N. Gujerat, 925. Corcyra ce-

phalonica in U. S. A., 706. Enemies
in Rhodesia, 1093. Injiirioiis In-

sects in Zanzibar, 817. Schoeno-

hins incertelhis, Chilo snppressaUs,

and Cnaphalocrocis medinalis in

Indo-Cliina, 928.

Rice Moth {Corcyra cephalonica), 706.

Rice Weevil, 148.
"
Riesling," Rhenish Grape Var.

Resistant to Demalophora sp. in

Ital}^ 994.

Rieti, Wheat : Behaviour towards

Smut in EmiUa (Italy), 597.

Rind Disease : Of Sugar Cane [Melan-
coniiim Sacchari), 698.

" Romanello ", Wheat : Behaviour to-

wards Smut in Emilia (Italy), 597.

Rook [Corvus friigilegus) : Harmful
in Great Britain, 477.

Root-bark ChanneUer {Decilavis ci-

Iriperda), 1207.

Rose : Adoreius versuius, 151, Ma-
culolachmts rosae, in France, 931.

Maiisolepis amahilis and Aspidio-
tus [Chrysomphalits) aonidium, in

Zanzibar, 817. Monilia fructigena

[Scleroiinia fructigena] (Brown Rot)
and Oidium leitcoconium [Sphaero-
tJieca pannosa]. (Powdery Mildevv)

Controlled by lyime-Sulphur Spray,

478. Tropinota crinita in Morocco,
600.

Rose Beetle {Adoreius versuius), 151.

Rosellinia : R. Pepo on Cocoa in Tri-

nidad : R. Pepo and R. hunodes

on Coffee and Citrus aurantifolia,

814.

Rot : Of Citrus, Control of Root Rot
in Sicily, 1121. Of Potato, Tempe-
rature Relations of Certain Rot
and Wilt Producing « Fungi, 1044.

Rushes {SparHum junceum), 278.

Rust : Of Oats : Crown Rust. Ob-

servations in Iowa (U. S. _A.),

N. American Vars. liable to Attack

and S. America Vars. Resistant,

28. Observations on Inheritance

of Resistance, 1045. Of Peanuts

{Uredo Arachidis) in S. America,

813). Of Wlieat : Resistant Vars.

in Brit. E. Africa, 733. Self-Sown

Wheat in Relation to Spread of

Rust in Australia, 914. Black

Rust {Puccinia graminis), 914.

Brown Sprmg Rust (P. triticina),

914.

Rye : Cephus cinctus in U. S. A., 927.

Chlorochroa sayi in U. S. A., 821.

Trachelus tabidus in U. S. A., 926.

Sahara, Ai^gerian : Lecerfia chiii-

mpyga on Aristida pungens, 822.

Sahlbergia singularis and S. theobro-

ma, On Cacao, 11 14.

Saint-Thomas (Island) : Heliothrips

rubrotinctus on Cocoa, 275.

Saissetia : S. nigra on Avocado in

Trinidad and Tobago, 377. S.

oleae, Controlled by I,ime-Sulphur

Spray, 478. On Vine in California,

532.

Salsola Tragus : Chlorochroa sayi in

U.S. A., 521.
"
vSaltona ", 1050.

Sarchophaga sternodontis : Nat. Ene-

my of Nezara viridula in Florida,

929.

Scab, Apple and Pear {Fusicladium
dendriticum and F. pirinum) : Con-

trolled by Lime-Sulphur Spray,

478. Potato Scab {Spongospora sub-

terranea), 812.

Scale : Almond Scale {Eulecaniuni

coryli) in Italy, 479. Fig Scale

{Ceroplastes rusci), OliVe Scale

{Saissetia oleae) and Peach Scale

Lecanium persicae), Controlled

by Lime Sulphur Spray, 478.

Schistocerca : Sch. paranensis in Uru-

guay, 1050. Sch. tatarica in Mo-
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rocco, 600. Control in Algeria,

147-

Schizonenra lanigera Controlled by

Lime-Sulphur Spray. 478.

Schoenobitis incertelhis . On Rice in

Indo-China, 928.

Sclerotinia : S. btdborum, 1048. S.

fniciigena, Controlled by Lime-Sul-

phur Spray, 478. Sclerotinia sp.

on Pass [flora in Victoria (Austra-

lia), 266.

Sclerotiu-m : S. cepivoritm on Onion,

1048. 5. echi)iakim : Action of

Chloropicrin, 595. S. [Scleroti-

nia) Opuntiarum, Parasite of O-

p'untia sp. in U. S. A. and Argen-

tina, 1 196. 5. stellattim, 1193.

Scymnus roseicollis : Nat. Enemy of

Aphis gossypii, in Porto Rico, 823.

Selenothrips rubrocinctus : On Avocado
in Trinidad and Tobago, 377.

Septovia rhoina : On Sumac in Italy,

265.
"
Sereh "

: Of Sugar Cane, 698.

Sesame : Corcyra cephalonica in U. S.

A., 706.

Sesamia : S. calaniistis on Maize and

Sorghum vulgare in Zanzibar, 817.

5. nonagrioides on Sugar Cane in

Morocco, 600.

Setofiiorpha margalaestriata : On Stor-

ed Tobacco in Sumatra, 129.

Shallot : Resistance to Sclerotium

cepivorum, 1048.
Silk Cotton [Eriodendron anfractuo-

sum) Dysdercus superstitiosus and
D. fasciatus, 817.

Silvanus surinamensis : On Maize in

Zanzibar, 817.

Silver Fern [Pteris scabertila), 11 98.

Silver Leaf : False and True S. L. :

Plants subject to Attack in Eng-
land, 471. Stereum purpureum.
Agent of True S. L., 471.

Simodactylus cinnamonieus : On Su-

gar Cane in Fiji, 151.

Sitotroga cerealella : Action of Chlo-

ropicrin, 705.

Skylark [Alauda arvensis) : Beneficial

Bird in Great Britain, 477.

Small Cane Beetle Borer (Trochor-

rhopalus strangulatus) , 151.

Small Pox, of Sumac [Septoria rhoina),

265.

Smut, Wheat [Tilletia Tritici), 468.

469. Behaviour of Certain Varie-

ties of Wheat in Emilia (Italy),

597. Control with Lime Sulphur,

478.

Solenopsis geminata : On Avocado in

Trinidad and Tobago, 377. On
Urena lohata in Porto Rico,

823.

Sorghum : S. halepense as Weed,
202. 5. vulgare : Injurious Insects-

in Zanzibar, 817. Sorghum spp. :

Sphacelotheca Reiliana, 915.

Sorosporella uvella : Parasite of Noc-

tuidae in England, 601.

Southern Green Stink Bug [Nezara

vividula), 929.

Soya : Bacterium glycineum in U. S. A.,

811. Bad. Solanacearum in Flo-

rida, 138.

Sparrow-Hawk [Accipiter nisus) :

Harmful in Gre.at Britain, 477.

Spartium juncetim : Icerya purchasi
and Novius cardinalis in Sicily (It-

aly), 278.

Spelt : Cephtis ductus, in U. S. A.,

927.

SphacelotJieccv Reiliana : On Maize in

Wasliington State, 915. On Sor-

ghum spp., 915.

Sphaerolecanium prunastri : On Plum
in Itaty, 376.

Sphaerotheca pannosa : Controlled by

Lime-Sulphur Spray, 478.

Spiraea japonica var. glabrata : True

Silver Leaf in England, 471.

Split Worm [Phthorimaea opercu-

lella), 54.

Spongospora subferranea : On Potato

in Switzerland, 812.

Sporotrichosis, Peach [Sporotri-

chum Persicae), 11 94.

7
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Sporotrichum Persicae : On Peaches in

lyiguria (Italy), 1194.

Spotting, Apple, ii93-

Sprays : Chemical Investigations, 135.

New Insecticide and Fungicide for

Vines, 145. Lime Sulphur or

Polysulphide of Calcium, 478.

Starling [Stvirnus vulgaris) in Great

Britain, 477.

Stenolechia gemmella : On Oak in

Switzerland, 155.

Stericta albifasciata On Avocado in

Trinidad and Tobago, 377.

Sterigfnatocystis , 1049.

Sternochetus {Cryptorrhynchus) man-

giferae : On Mango in Zanzibar,

817.

Strategus quadrifoveatus : On Cooo-

Pahn in Porto Rico, 824.

Straw Bhght : Of Wheat, Barley
and Rye in Washington State (U.

S.), 470.

Strawberry : Disease observed New to

S. Australia, 367.

Stripe, Tomato {Bacillus Lathyri (?),

700.

Sturnus vulgaris : In Great Britain,

477-

Sugar Cane : Gumming {Bacterium

vasc^ilarum) , 698. Insects (Chief),

Injurious in Fiji, 151. Lepidop-
teron in Queensland, 930. Mot-

tling and Yellow Stripe, in Porto

Rico, 698. Rats, in S. Africa, 1052,

Rhyparida morosa, in Queensland,

1205. Rind Disease {Melanconium

Sacchari), 698.
" Sereh ", 698.

Sesamia nonagrioides in Morocco,
600. Tomaspis saccharina : Ef-

fect of Rain on T. s. in Trinidad,

703-

Sugar Cane Army Worm {Cirphis

loreyi, C. unipuncta), 151.

Sugar Cane Wireworm {Simodacty-
lus cinnamomeus) , 151.

Sulphate, Iron : Modification of Me-
thod of Control of Chloroses of

Woody Plants, 366.

Sumac : Exoascus purpurascens and

Septoria rhoina in Italy, 265.

Sumatra : Lasioderma serricorne and

Setomorpha margalaestriata on Stor-

ed Tobacco, 129.

Surinam: Cocoa Resistant to
"
Krul-

loten" {Marasmius pernictosus) , 35.

Sweden : New Wheat Var. Resistant

to Cicadula sexnotata {Jassus sex-

notatus), 192. -V

Sweet Potato : Injurious Insects in

Zanzibar, 817. Nezara viridula in

Florida, 929.

Switzerland : Forficula auricularia on

Pear, 154. Lodging etc. Vuite-

boeuf Jura Wheat very Resistant,

1090. Mistletoe on Chestnut, 269.

Podosphaera OxyacanthcB var. tri-

dactyla on Bay Cherry, 140.

Psyche graminella on Vine, 279.

Sylepta derogata : On Cotton and Hi-

biscits esculentus in Zanzibar, 817.

Tea : Diseases and Pests in Java,

209.

Teak {Tectona grandis) : Immune to

Termite Attacks, 12 10.

Telenomus ashmeadi : Parasite of

Chlorochroa sayi, in U. S. A., 821.

Temperature : Catalpa hignoniodes x

C. Kaempfevi Resistant to Low
Temperatures , 517. Chloropicrin ,

Influence of t. and other Physical

Agencies on Insecticidal Proper-

ties, 274. Potato Rot and Wilt

Producing Fungi, Temperature Re-

lations of, 1044. White Ants, Com-

parative Effect of Soil Temperature
and White Ants on Crops in Bihar,

(India), 1053.

Tenebrioides mauritanicus : Action of

Chloropicrin, 705. On Maize in

Zanzibar, 817.

Termes bellicosus : On Coconut, Eu-

genia caryophyllata and Timber in

Zanzibar, 817.

Termites : Teak {Tectona grandis) Im-

mune to Attack, 1 2 10. Formosan

I
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Termites and Means of Control

I2IO. See also White Ants.

Tetranychus : T. bimaculatus, 143. T._

mytilaspidis and T. telarius, Con-

trolled by Lime-Sulphur Spray, 478.

T. telarius on French Chevrier

Bean, 316.

Tetrastichus bruchophagi and T. ve-

nustus : Parasites of Briichopha-

gus funehris, in U. S. A , 1203.

Texas : Bruchus quadrimaculatus on

Vigna Catjang, 1204.

Thalassoides digressa : On Castor Oil

in Zanzibar, 817.

Theobroma Cacao, see Cocoa.

Thryonomys swinderenianus , 1052.

Thymalus ftdgidus : Living on Poly-

porus betulinus and Daedalea con-

fragosa, Respective Hosts of Birch

and Willow in N. Jersey, (U. S.),

473-

Thrush : Tiirdus musicus and T.

pilaris, Beneficial Birds in Great

Britain, 477. Missel Thrush (T.

viscivorus), 477.

Tilletia : T. Caries (= T. Tritici) :

Behaviour of Certain Wheat Vars.

in Emilia (Italy), 579. T. laevis

on Wheat in Emilia, 597. T. Tri-

tici : Effect of Lime Sulphur Spra}^

478. Control in Italy, 468. Dry
Treatment with Copper Carbonate

as Preventive, 469.

Timber : Dinodertts minutus, Macro-

toma pahnata and Termes bellicosus

in Zanzibar, 817. Lyctus brunneus

in Australia, 1208.

Tinea granella : Action of Chloro-

picrin, 705.

Tipula oleracea : In Stomach of Com-
mon Nightjar, 704.

Tit: Blue Tit {Parus caeruleus si\hs-p-

obscurus) and Great Tit (P. ma-

jor subsp. newtoni) : Beneficial

Birds in Great Britain, 477.

Tobacco : Behaviour towards Insects

in Cambodia, 330. Injurious In--

sects in India, 54. Lasioderma

serricorne and Setomovpha marga-
laestriata on Stored Tobacco in

Sumatra, 129. Phytophthora Ni-

cotianae in Dutch E. Indies, 85.

Resistant Vars. 1085.

Tobago : Insects Injurious to Avocado,

377-
" Toeba "

: Roots of Deguelia ellip-

tica, 143.

Towiaspis sacchari'na : Effect of Rain
on Spread of T. s. Injurious to

Sugar Cane in Trinidad, 703.

Tomato : Bacillus Lathyri (?) in Eng-
land, 700. Chlorochfoa sayi in

U. S. A., 821. Disease observed

in N. Australia, 367. Macrosparium
Solani in Delaware, 11 92. Ma-

crosporium tomato, 1046. Puccinia

Pittieviana in S. America, 813.

Topping, of Wheat : As Preventive

against Lodging, 741.

Trachelus tabidus : On Rye and Wheat
in U. S. A., 926.

Trachycentra chlorogramma : On Sugar
Cane in Fiji, 151.

Tragocephala variegata : On Cajanus
indicus and Citrus Fruits in Zan-

zibar, 817,

Transvaal: Protostrophus planatus on

Orange, 818.

Tree Pear {Opuntia monacantha) ,

1 1 96.

Tribolium : T. castaneum on Maize

and Rice in Zanzibar, 817. T. na-

vale (= T. ferrugineum) : Compa-
rative Action of Chloropicrin on

T. n. and oryzae, 374. T. ferru-

gineum on Peanut in Oeensland,

604.

Trichopoda pennipes : Nat. Enemy of

Nezara viridula in Florida, 929.

Trinidad: Diseases of Avocado, 472.

Injurious Insects on Avocado,

377. Rosellinia Pepo, on Cocoa,

814. Tomaspis saccharina on Su-

gar Cane, 703.

Triphaena pronuba : In Stomach of

Common Nightjar, 704.
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Triticum polonicum, T. polonicuni

X T. vulgare, T. viilgare, Triti-

cum spp., 597

Trochorrhopalus strangulahis : On Su-

gar Cane in Fiji, 151.

Trogocarpus ballestrerii : On Pistachio

in Sicily (Italy) : Decree for Con-

trol, of this Pest, 261 .

Tropinota crinita in Morocco, 600.

Tsuga canadensis : Polyporus abie-

tinus, P. Schweinitzii and P. Tsu-

gae, in U. S. A , 267.

Tnherodryobius perstcae : On Almond
in Palestine, 609.

Tumours : Caused by Bacteria on

Pines, 142.

Tunisia : Polyporus igniarius on Vi-

ne, 919,

Turdus musicus, T, pilaris and T.

viscivortis in Great Britain, 477.
"
Turgido

"
(Wheat) : Behaviour To-

ward Smut in Emilia (Italy), 597.

Turnips : Peronospora parasitica, in

Indiana, 916.

Turpentine : Trogocarpus ballestre-

rii in Sicily (Italy), 261.

United States: Altemaria sp. : On
Dates in Arizona, 1049. Bacte-

rium atrofaciens : on Wheat, 913.

Bact. glycineum on Soya, 81 1 . Bad.

Solanacearum. : on Beans in Florida,

138. Botrytis on Apples in Chi-

cago Market, 141. Bruchophagus

funebris on Lucerne, 1203. Bruchus

quadrimaculatus on Vigna Catjang,
in Texas, 1204. Cephus cinctus on

Wheat, Rye, etc, 927. Charips

( Charips ) leguminosa ; Reared

from Aphis bakeri in Idaho, 475.

Chlorochroa sayi on Wheat, etc.,

821. Corcyra cephalonica on Cocoa

Beans and other Stored Veget-
able Products, 706. Em.poa tosae

and £m^ofl5ca wa/i on Apple, 1051.

Helminthosporium, sp. on Wheat in

Illinois, 810. Lachnus strobi ou
Pinus Strobvis in Massachusetts,

935. Macrosporivim Solani on To-

mato in Delaware, 11 92. Mo-
saic of Potato, 262 . Peronospora pa-
rasitica on Turnips in Indiana, 916.

Pityophthorus bassetti and P. occiden-

talis on Picea Engelmanni in Colo-

rado. 536. Polyporus abietinus,

P. Schweinitzii, and P. Tsugae on

Tsuga canadensis, 267. Polyscy-
talum on Grapefruit in Chicago Mar-

ket, 141. Puccinia coronata (Crown
Rust of Oats) in Iowa, 263. P. pitte-

riana on Potatoes and Tomatoes,

913. Sphacelotheca Reiliana, on
Maize in Washington, 915. Straw

Blight of Wheat, Oats and Barley,
in Washington, 47c . Thymalus ful-

gidus, Living on Polyporus betu-

linus and Daedalea confragosa found

on Birch and Willow in New Jersey,

473. Trachelus tabidus on Wheat
and Rye, 926. Uredo Arachidis

Ready to Invade L^. S., 813.

Ustilago Coicis on Coix Lacryma-

Jobi, 918,

Uredo : U. Arachidis on Peanut and
U. Pittieri on Potatoes and Toma-
toes in S. America, 813.

Urena lobata : Alabama argillacea and

Solenopsis geminata in Porto Rico,

823.

Urocystis Cepulae, 1048.

Uruguay : Invasion of Locusts in

1917-1918, and 1919-1920, 1050.

Uscana semifumipennis : On Bru-

chas quadrimaculatus in Texas,

1204.

Ustilago : U. Coicis on Coix Lacryma-

Jobi in U. S. A., 918. U. Tritici

Controlled by Lime Sulphur

Spray, 478.

"
Vaioi^O

"
of Sumac {Septoria rhoi-

na), 265.

Vanellus viilgaris, 477.

Verticillium. albo-atrum, 1044.

Victoria (Australia) : Diseases of

Lettuce and Pass iflora, 266. Phyto-
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phthora sp. on Papaver nudicaule ,

70 1 .

Victoria Plum : Liable to Silver Leaf

(Trixe) in England, 471 .

Vigna : V . Catjang : Bruchus qiia-

drimaculatus in Texas, 1204. Vi-

gna sinensis : Nezara viridula, in

Florida, 929, See also Cowpea.
Vine : Alteration of Bunches of Isa-

belle vine
(
Vitis Labmsca) in Bra-

zil, Qii. Dematophora sp, Riesl-

ing Rhenish var. Resistant in Ita-

ly. 994. Diseases Generally :

Direct Hybrid Bearers Resistant in

Italy, 1 127. Duranthan, Direct

Bearer Resistant in Italy, 768.

Lime-Sulphur Sprays as Insecti-

cide and Fungicide, 145. Frost :

Behaviour of Frozen Vines in

Upper Italy, 664. Labidostomis

hordei in Morocco, 600. Mildew,
Weather Forecasts at Station of

Agricultural Meteorology at Mont-

pellier in Relation to Control of

M., etc, 369. Oidium : Controlled

byLime Sulphur Spray, 478.
"
Loar-

cas
"
Grape Immune in Cyprus,

594. Phylloxera : Duranthan Di-

rect Bearer Resistant in Italy, 768.

Phryneta spinaior : In S, Africa,

610. Polyporus igniarhis : In Tu-

nisia, 919. Psyche graminella : In

Switzerland, 279. Scale : In Ca-

lifornia, 932.'

Visoum album, 269.

Vitis Labrusca . 911. See Vine.
"
Voladora ", 1050.

"
Vuitebceuf ", Swiss Jura Wheat

very Resistant to Lodging, etc.,

1090.

Wart Disease, Potato {Chryso-

phlyctis endobictica), 420.

Washington (U. S,) : Sphacelotheca
Reiliana on Maize, 915. Straw

Blight of Wheat, Oats, and Barley,

470.

Weevils : Control Experiments with

Chloropicrin, 274. Rice Weevil

{Calandra oryzae), 148
Western Grass-Stem Sawfly, {Ce-

phus ductus), 927.

Wheat : Bacterium atrofaciens , in

U. S. A. and Canada, 913. Ce-

phus cinctus, in L^". S. A., 927. Chlo-

iochfoa sayi, in U.S. A
,
821. Chlo-

ropicrin, Effect on Wheat Parasites,

705. Cicadula sexonotata {Jas-
sus sexnotatiis) . New Var. Resis-

tant to Attack in Sweden, 192.

Helminthosporium, sp. in IIU-

nois, 810. Lodging : Topping of

Wheat as Preventive Measure, 741.

Vuitebceuf, Swiss Jura var, resis-

tant, 1099. Protostrophus noxius,

In Orange Free State, 818. Rust :

Self-sown Wheat susceptible, in

Australia, 914. Resistant vars. in

Brit. E. Africa, 733. Smut: Be-

haviour of Certain vars. in Emi-
lia (Italy), 597. Control Expe-
riments in Italy 468. Control by
Use of Lime Sulphur, 478. Straw

BUght, in Washington State, 1070.

Traehelus iabidus, in U. S. A., 926.

Wheat Smnt [Tilletia tritici), 478.

White Grub : Of Alluvial and Red
Hill SoiL [Rhopaea subnitida), 151.

Of Sandy Soils {Rh. vestita), 151.

WTiite-pine Aphid [Lachnus strobi),

935-

White Rot Disease, of Onion Bulbs

(Sclerotium cepivoruwi), 1048.

Willow, Golden : Eulecanium coryli

in Italy, 479.

Willow : Daedalea conftagosa in New
Jersey (U. S.), 473. Phryneta spi-

naior in S. Africa, 610.

Wilt : Temperature Relation of Cer-

tain Potato Rot and Wilt Pro-

ducing Fungi, 1044.
Winter Moth {Cheimatobia brumata),

608.

Wood Pecker {Gecinus viridis) : Be-

neficial Bird in Great Britain, 477.
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Wood Pigeon {Columba palumbus) : Yellow Wireworm (Lacou stricti-

Harmful in Great Britain, 477. collis), 131,

Xyleborus dispar : On Stone Fruit

Trees in Morocco, 600.

Xylomiges sunia : On Cotton in Porto

Rico, 823.

Yei^IvOw Pershore PIvUm (=- Yel-

low Egg Plum) : Resistant to

True Silver Leaf in England,

471-

Zanzibar : Injurious Insects on

Economic Crops, 817.

Zeuzera pyrina : On Fruit Trees

in Morocco, 600.

Zinc Phosphate : In Control of Locusts

in Italy, 146.
"
Zucchetto ", Wheat Var. and Be-

haviour Towards Smut in Emilia

(Italy), 597-
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IV. — WEIGHTS, MEASURES AND MONEY OF THE VARIOUS
COUNTRIES WITH THEIR ENGLISH EQUIVALENTS.

I Archine (Russia)

1 Ardeb (Egypt)

I Ardeb of wheat (Egypt)

I Ardeb of hulled maize (Egypt)

I Ardeb of barley (Egypt)

I Ardeb of undecorticated rice (Egypt)

I Ardeb of decorticated rice (Egypt)

I Arpent (Canada)

I Are [loo square metres]

I Arroba (Brazil)

I Arroba (Cuba, Guatemala, Paraguay, Peru)

I Arroba (Mexico)

I Bale of cotton (Brazil)

I Bale of cotton (United States)

I a 1 k > •

I Bale of cotton (India)

I Barrel of wheat flour (Canada, United States)

I Bar, see Millier

I Bow (Java, Dutch Indies)

1 Bushel (United States)

I Bushel of oats (United States)

I Bushel of oats (Canada)

I Bushel of wheat and potatoes (United States)

I Bushel of barley (Canada, United States)

I Bushel of raw rice (United States)

I Bushel of rye, hulled maize, linseed (Canada, United States)

I Cadastral arpent (Hungary)

I Cental (United States)

I Centiare [lo square metres]

1 Centigramme

I Centilitre

I Centimetre

I Centistere

I Centner (Germany, Austria, Denmark)

I Centner (Sweden)

I Cho [6o ken] (Japan)

I Cho (Japan)

J Crown [loo heller] (Austria-Hungary)

I Crown [loo ore] (Denmark, Norway, Sweden)

I Cubic centimetre

I Cubic metre

I Decagramme [lo grammes]

27.99961 inches

5,44435 bushels

2.95264 cwt.

2.75580 cwt.

2.36211 cwt.

5.72812 cwt.

3.83843 cwt.

0.84501 acres

107.63915 square feet

33.06951 lbs.

25.35841 lbs.

25.36687 lbs.

396.83415 lbs.

4.46431 cwt. (gross wt.)

4.26788 cwt (net wt.

3-57145 cwt.

1.75001 cwt.

76
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I Decalitre [lo litres]

I Decametre [lo metres]

I Decare Jiooo square metres]

I Decastere [lo cubic metres]

I Deciare [lo square metres]

1 Deciatine [2 tchetwert] (Russia)

1 Decigramme

I Decilitre

I Decimetre

I Decistere

I Dinar, gold [100 para] (Serbia)

I Dollar, gold, $ [100 cents] (United States;

X Drachm, gold [100 lepta] (Greece)

I Dz. = Doppelzentner (Germany)

I Egyptian kantar (Egypt)

I Feddan Masri [24 Kirat Kamel] (Egj^t)

I Florin, gold, or Gulden [100 cents] (Netherlands)

I Franc [100 centimes] (France)

I Gallon (United States)

I gramme
I Hectare [ro 000 square metres]

I Hectogramme (100 grammes)

I Hectolitre [100 litres]

I Hectometre [100 metres]

I Hectostere [100 cubic metres]

I Jarra (Mexico)

I Kadastral hold, see Cadastral arpent

I Kin (Japan)

I Kokou [10 to] (Japan)

I Kokou of oats (Japan)

I Kokou of cocoons (Japan)

I Kokou of wheat and maize (Japan;

I Kokou of barley (Japan)

Kokou of naked barley (Japan)

Kokou of rice (Japan)

Kopek (Russia)

Kwan (Japan)

I lyci, gold [100 bani] (Rumania)

I I^eu [100 statinki] (Bulgaria)

I lyira [100 centesimi] (Italy)

I I^itre

,

I Manzana (Nicaragua, Guatemala)

I Mark [100 Pfennige] (Germany)

I Mark [100 penni] (Finland)

<
=

I =

2.19976 gallons

32.80840 feet

1 1 95.9862 7 square yards

13.07951 cubic yards

1 1. 959 86 square yards

2.69966 acres

1-54323 grains

0.022 gallons

0.0027497 bushels

3.93701 inches

3.53146 cubic yards

9 '"u d at par

4 s I Vu d at par

9 'Vei d at par

220.46341 lbs.

99.04980 lbs.

1.03805 acres

IS 7 ^^lud at par

g^'lud at par

0.83270 gallons

0.03527 oz-

2.47109 acres

3.53746 oz.

21-99755 gallons

2.74967 bushels

109.36133 yards

130.79505 cubic \'ards

7.22642 quarts

1.32278 lbs.

1.58726 quarts

1. 55014 cwt.

82.67268 lbs.

2.58356 cwt.

2.06685 cwt.

2.69428 cwt.

2.80501 cwt.

1 3/200 farthing at par

8.26738 lbs.

9 "/a4 d at par

9 "/•4 d at par

9 "/ei d at par

0.21998 gallons

0.0275 bushel

1.72665 acres

1 1 Vi d at par

9 ''/•4 d at par
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Mauud Factory (India)

Maund Imperial (India)

Metre

Milliare

Milligramme

Millilitre

Millimetre

Millistere

Myriagramme [loooo grammes)

Myrialitre [lo ooo litres)

Myriametre [lo ooo metres]

Millier [i ooo ooo grammes]

Milreis, gold (Brazil)

Milreis, gold (Portugal)

Minot (Canada)

Morgen (Cape of good Hope)

Muid (Cape of good Hope)

Oka (Greece)

Oke (Egypt)

Peseta, gold [loo c^ntimos] (Spain)

Peso, gold [loo centavos] (Argentina)

Peso, gold [loo centavos] (Chili)

Pic (Egypt)

Pikul (China)

Pikul (Japan)

Poud (Russia)

Pound, Egyptian, gold [loo piastres]

Pound, Turkish, gold [loo piastres] (Ottoman Empire)

Pund (Sweden)

Quintal

Rouble, gold [loo kopeks] (Russia)

Rupee, silver [i6 annas] (British India)

Square metre

Stere [i cubic metre]

Sucre, silver (Ecuador)

Talari [20 piastres] (Egypt

To (Japan)

Ton (metric)

Verst (Russia)

Yen, gold [2 fun or 100 sen] (Japan)

Zentner (Germany)

= 74.6709 lbs.

= 82.28136 lbs.

= 3.28084 feet

= 1.07639 square feet

= 0.01543 grains

= 0.00022 gallons

= 0.03937 inches

= 61.02361 cubic inches

= 22.04634 lbs.

i = 2 199-75539 gallons

I
= 274.96701 bushels

= 6.21373 iiiiles

= 19.68426 cwt.

= 2s 2 "lud at par

= 4 > 5 "In d at par

= 1.07306 bushels

= 2. 1 1 654 acres

I = 24 gallons

I
= 3 bushels

= 2.75579 lbs.

== 2.75138 lbs.

= 9 "In d at par

= 3s II "/ei d at par

= I s 5 "/•« d at par

= 2.46646 feet

= 133.27675 lbs.

= 132.27805 lbs.

= 36.11292 lbs.

= £1.0.6 "/m at par

= 18 s o"/eirf at par

= 0.93712 lbs.

= 1.96843 cwt.

= 2 s I 'Is d at pat

= I s 4 d at par

= 1.19599 square yards

= 1.30795 cubic yards
= I s 1 1 "/«! d at par

=
4s^ I "/a2d at par

\
= 0.49601 bushels

}
= 3.96815 gallons

= 0.98421 tons

= 1 1 66.64479 yards
= 2S o"lnd at par

= 110.23171 lbs.
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