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Economical Banding for Fruit Trees. oe 
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The Heaviest Yielding 
and therefore 

The Best Paying Wheats 

GARTONS 
NEW and REGENERATED BREEDS 

including 

THE NEW “MARSHALL FOCH” for 1920, 

REGENERATED “VICTOR,” 

REGENERATED “BROWICK,” 

REGENERATED ge SQUAREHEADS MASTER,” &c. 

Increased Yields mean Increased Prosperity. 
CATALOGUE with full particulars free on application to— 

AR TONS (LTD.), sis#:s> WARRINGTON. 
CHET HE HH HEHEHE aa SSS oa ae 
" 

4 BR SS 
ELE 

» : EE PAE : 
4 

. 

. : 

. 

; i » : 
u 

_ 
* 

iW Dick’s I.L.0. Tractroil + | . 
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COUNTRY HOUSE AND ESTATE LIGHTING. 

“ACETYLENE” 
WHICH COMBINES EFFICIENCY ANC SIMPLICITY WITH ECONOMY. 

We have successfully installed several thousand 
plants during the last 25 years, and will be pleased 
to advise and estimate for any contemplated work. 

The best light for the farmhouse, Write for particulars of The Atoz Lighting Sets: 
FOR SEPTEMBER. 

10 Lights .. £2515 0 | 20 Lights .. £5410 0 
The above prices include Plant, Brackets and Pendants. 

PORTABLE LAMPS SUITABLE FOR FARM WORK. 

SUPPLIES NOW AVAILABLE. WRITE FOR QUOTATION. 

The AGETYLENE CORPORATION, Limited, 
49, VICTGRIA STREET, WESTMINSTER. 

LONDON, S.W.41, 

give Perfect Lubrication. Entire absence of Wear and 
Tear on your Tractor ensured by use of 

Grades specially prepared 

FOR ALL MAKES OF TRACTORS. 

sa N.B.—Send for pricelist and handbook on Tractor Management. 

Sole Makers, STERNS Limited, A.D. 28, Royal London House, Finsbury Square, London, E.C.2. | 
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The seriousness of 

the RAT problem 
is indicated by the fact that Parliament found it 

necessary to pass special legislation, and the Rats and Mice 
Destruction Act of 1919 is now being enforced. as the above extract from — | 

the Hrening News shows. 
Apart from the monetary loss which results from the destruction of grain and food by 

RATS, these vermin are a source of danger to human beings and animais in carrying disease germs, 
Instances of the spread of Foot and Mouth Disease, &c., among cattle have been clearly traceable to 

| infection caused by a flea which breeds in the fur of Rats. The enormous rate at which Rats 
breed makes it necessary to take immediate steps for extermination as soon as the presence of the 

| pests is discovered. 
The preparation used for the purpose by the A:miralty, Port of London Authority, Mersey 

Harbour and Dock Board and many Borough and District Councils is 

“ZOnNDoOovVvUSs” 
The hygienic RAT and MOUSE EXTERMINATOR. 

CHEAP, CLEAN, SURE AND CERTAIN. NO DISAGREEABLE ODOURS AFTERWARDS from the dead vermin. 
“LONDOVUS” is NOT a VIRUS and has noth‘ne in common with the method of vermin extermination by GERM inoculation. 

In tins, 1/-, 2/6. 5/- 9/6. and 18/-, 0” 

post free V1, 2/8. 5/4, 9/6. 18/-. and 
special quotations for bulk, from 

The London Hygienic Chemical 
Company, Ltd., 

WANSEY STREET WORKS, 
LONDON, §.£.17. 

AGENTS REQUIRED, 

Stocked by Harrod’s, Selfridge’s, 

Barker's, Army and Navy Stores, 

Whiteley’s, Civil Service Supply 

Association, Haymarket Stores, 

Spiers and Pond’s, Gamage’s, The 

Junior Army and Navy Stores, 

Dublin. All leading Chemists, 

Ironmongers, Grocers, «ec. 

SCOT TiS FE 

CO-OPERATIVE WHOLESALE SOCIETY 
Tat WEETE wD. 

Registered Offices—95, Morrison Street, GLASGOW. 

Hstablished 1868. Annual Turnover—25 MILLIONS. 

SEED AND WARE ; 

Potato Nerchants and Growers. 

Potato Departments: 

95, Morrison Street, GLASGOW, 

Links Place, LEITH, and 

Woodstock Street, KILMARNOCK. 

Extensive Buyers of all classes of Potatoes. 

Principal Markets Attended. Enquiries Solicited. 
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DAIRY FARMERS. 
Offers of COOL, CLEAN MILK, for their 
Town and Country Depots delivered at 

Liverpool Street, King’s Cross, St. Pancras, 

Euston, Southend and Gravesend Stations, 

are invited by 

ABBOTT BROS. DAIRIES. 
ESTABLISHED T7736; 

Head Office: GRENADE ST., LONDON, E.14. 
"Phone: East 4628. Tel.: ‘‘ Creameries, phone, London.” 

Payments made fortnightly op as required. 

| SAFETY FIRST eres ned nose 

ve BIGGS 
ORIGINAL PASTE 

SHEEP DIP 
Oldest in the World. Established 1888. 

KILLS TICK. Use half strength for second-Dipping. 

CURES SCAB. 

IMPROVES THE WOOL. 

| THOS. BIGG LIMITED, 

Chemical Works, Deptford, London, S.E. 8. 

| 
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‘Thee wadasvows Fractor.seems to be ‘thé'last 
word in motor tractors for agricultural purposes.” 

— Scottish Farmer. 

TRACTOR 

HE many points of superior construction in the 
“ GLASGOW,’ are greatly admired by experts. 

Its clean lines and workmanlike appearance make an 
instant appeal to the farmer. All working parts 
enclosed ; there are no corners or pockets to carry 
soil and there are only two greasers on the whole 
machine, all other lubrication being automatic. But 

above all the positive three-wheel drive with its great 
adhesive power is the point that counts. 

Write for Specification, etc., to the sole distributors for 

the British Empire (excepting Canada). 

BRITISH: MOTOR:TRADING 
CORPORATION UP 

DEPOTS: LONDON—20, 21 and 22, KING STREET. Str. JAMES'S. S.W.1; MAN- 
CHESTER—23), Deansgate; BIRMINGHAM-—Coventry Road, Yardley; LEEDS—4, 

Duncan Street ; NEWCASTLE-ON-TYNE—St. Thomas Street; GLASGOW-— British Motor 
Buildings (formerly Zoo), New City Road; PARIS—39, Rue de la Chaussée d’Antin. 

HEAD OFFICE: 50; PALL MALL, LONDON, S.W.1. 

** Brimotrade, Charles, London.” Telephone — Gerrard 8800. Telegrams—* 

St. James's 15 
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ANGLO’S “TAXIBUS” SPIRIT is an Essential Aid to Modern Farming. 

FOR ALL eHEAVY: TRACTION PURPOSES: 
ALWAYS BEGIABLE >> AND © EFFICIENT. 
SOLD in the SILVER CAN—AVAILABLE EVERYWHERE. 

ANGLO’S VAPOURISING OIL—Best for OIL ENGINES, ete. 

ANGLO-AMERICAN OIL CO., Ltd., 86, Queen Anne’s Gate, London, S.W.1. 
Proprietors of PRATT’S ‘‘ Perfection” Spirit. 
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Be 
Pood 

me 

Do you experience that feeling of content 

which comes when you know your farm is 

ylelding the maximum ‘per acre? 

Yes? 

Then you own an Austin Farm Tractor. That 

is the purpose of the Austin—to meet the 

farmer’s demand for a tractor which will give 

long service and first-grade results for a 

minimum of time and expense. 

If you aren’t satisfied——get 

: THE AUSTIN 
-MOTOR CO. 
: ——-—__ LT 
: HEAD OFFICE: 
: Northfield, Birmingham. : 

: Telephone - - King’s Norton 230. : 

Telegrams - “Speedily, Northfield.’ . 

London : 479-483, Oxford St.,W.1. : 
Manchester : 180, Deansgate. : 
And at Liancourt and Brussels. : 
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The Fertiliser “par excellence.” 

Importers and Merchants, 

| 63, Mark ae Lonaon, £.C. 3, 
AND 

ST. STEPHEN’S CHAMBERS, BRISTOL. 

STOCKS IN VARIOUS ENGLISH PORTS. 

TELEPHONE NO. LEGRAMS: 

254 AVENUE. “MARTABAN FEN, LONDON.” 

SACKS AND B 
JUTE GOODS 

OF ALL DESCRIPTIONS. 

For all purposes. For Home and Foreign Markets. 

J. DE PAIVA & CO., 
(Principal—P. PARNHAM.) 

lik, Drury Lane, LIVERPOOL, England. 

Telegrams: ‘‘ Depaiva, Liverpool.” Telephone: Bank 1348 (2 lines). 

London Office: 

165, Mansion House Chambers, 11, Queen Victoria Street, London, E.C.4. 
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To FARMERS! 
For prevention or cure of Foot and Mouth 
Disease, Tuberculosis, Ringworm, Parasitic 
- + Mange and Destruction of Lice . . 

USE 

JEYES’ FLUID. | 
Best and Safest Disinfectant 

for Farm, Stable, Kennei. 

SEYES SHEEP DIF. 
FREE FROM ARSENIC OR NICOTINE. 

Approved by the Ministry of Agriculture and Fisheries for the purposes of the 
Orders of the Minister relating to SHEEP SCAB and SHEEP DIPPING in 
Great Britain, and by the Department of Agriculture and Technical Instruction 
for Ireland for the purposes of their Orders relating to SHEEP SCAB and SHEEP 
DIVPING in Ireland, in the proportion of one gallon of Dip to sixty gallons of water. 

Jeyes’ Animal Pamphlet sent free on application to— 

BRITAIN BEST BINDER TWINES. 

‘ROBIN HOOD” anp 

“ROB ROY” pranps. 

First Class Always British 

Quality. Reliable. Viake. 

Try our Famous 

‘ROBIN HOOD” MANILLA HAY BAND. 

ALSO 

Manilla, Hemp and Wire Ropes for all purposes. 

R. HOOD HAGGIE & SON, Ltd., 
NEWCASTLE-ON-TYNE., 

(Established 1789.) 
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VEGETABLE SEEDS 
FOR 

Allotment Holders, 

omalinolders, Farmers, 

THE GENTLEMAN’S GARDEN 
AND 

THE COTTAGER’S GARDEN. 

Lid. 
Invites enquiries from any Co-operative Society in 

England and Wales whose members require Seeds of 

the very highest quality. | 

A.W.S., 
ST. LAWRENCE HOUSE, 

48, MARK LANE, LONDON, E.C.3. 
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THE ECONOMICAL ENGINE FOR FARM USE 
The up-to-date Farmer has realised the importance of being equipped with every device 
which will assist production, reduce labour-costs, and add to efficiency. It is to him 
that the “ Webber” Engine (Portable or Stationary model) makes the strongest appeal. 

the Webber 5-9 h.p. Engine 
costs less to run than any other engine of its class, 
and is adapted equally for paraffin or petrol. Easy 
to start and requires no attention. Every part 
fully protected yet easily accessible. 

The “ Webber” will earn its initial cost in a 
few months. 

LIGHTING SETS, comprising the “ Webber” 
Engine direct coupled to Dynamo mounted on bed 
plate, are now available. 

LET US SEND YOU FULL PARTICULARS CF THE 
“WEBBER” MODEL THAT WILL BEST SERVE YOUR 
PURPOSE. Booklet ‘‘E” is free on application. 

Mark Webber Limited, 
Church Acre Works - - - GUILDFORD. 

For the FIELD and ALLOTMENT, 
Officers’ Field Service Trench Boots. 

No. 1. Perfectly nT) == 
new, in Brown and Black 

U Cue) 
es 

a 

—agd) vr, 

Government Leather of the finest quality, size 

5 to 12, the smaller sizes suitable also for =a) ie 
Ladies. aoe iE 
These boots reach to the knee and have full- ee 
length ‘‘V” tongues and side buckles to prevent eae 
water from penetrating through the lace holes 2% 
or over the tops of the boots. The heels are a 
steel-bound. The soles, of extra stout leather of : 
Superb wearing qualities, are sewn with stout 

thread, and have steel toe pieces to give greater 

strength and durability. The uppers are soft and 

pliable, yet stout and strong. 

nice OO 2 Price = Ee 
‘ -s 

Postage & Packing 1/6 extra. 

LONDON ARMY BOOT CoO., 

Dept. 8, 186, Bishopsgate, London, E.C.2. 
(Adjoining Bishopsgate Police Station.) 
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SAVE TIME and Labour by Plowing with 
the No. 40x Oliver Chilled Plow. 

Supplied with either single whee! or double wheels, Knife coulter or Jointer 

SAVE SEED by putting in your Crops with 
the Hoosier Dise Grain Drill. 

12 Row 6 in. avart. 
13 Row 7 in. avart. 

15 Row 6 in. avart. 

All steel Frame. 

Land Marker. 

Geared on both sides, 

allowing one half of 

the box to be in use 

if required. 

Can sow up to 7 

bushels per acre 

without changing 
sprockets. 

Positive Self 

Lift. 
Makes an - 

asy 

ie Draught. 
E-MAN oo 

At Ake th its tO 10S 
Qutny Witla Work. 

ANY P 
Tractor. ANTES lurrow 

or 

Two furrow. 

The 3 Furrow Piow is easily converted into a 2 Furrow. 

IMMEDIATE DELIVERY OF ANY OF THE ABOVE IMPLEMENTS. 

JOHN WALLACE & SONS, Lid., 
Dennistoun, GLASGOW. 
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MINISTRY OF AGRICULTURE AND FISHERIES, 

HANDBOOK OF BRITISH BREEDS 

OF LIVE STOCK. 

MEW °TSsueE. 

TutrRD EDITION. 

The third edition of the Handbook of British Breeds 

of Live Stock is now on sale at the Offices of the Ministry. 

The Handbook has been extensively revised since the 

last edition was issued in 1913, and it is hoped that it 

will prove of service to all who are interested in live 

stock, whether for exportation or otherwise. 

The object of this publication is to give an account 

of the principal characteristics of all the British breeds 

of horses, cattle, sheep and pigs, with a brief history of 

their origin. A statement of the more _ important 

shows and places at which the animals of each breed can 

be bought, together with an indication of the average 

prices, 1s given for the information of prospective pur- 

chasers. The names and addresses of the secretaries of 

breed societies are also given. 

The Handbook contains 136 pages of letterpress, 

and is illustrated by some ninety photographs of animals 

of the different breeds. Copies may be obtained from 

the Offices of the Ministry, 3, St. James’s Square, London, 

S.W.1, price 3s. 6d. net, bound in paper boards. 



xiv THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—Advertisements. 

QUICK MONEY. 
Ensure Immense Crops of the Most Nourishing 
Green Feeds during Winter and Spring, just at 
the times when purchased feeds cost most to buy. 

Sow Now: 
Toogood’s Early Red, Late Red and Late White Trifoliums. 
Toogood’s Imperial Green Globe, Yellow Hybrid and 

Hardy GreensRound TFurnips. 

Toogood’s Improved Thousand—headed Kale. 
Toogood’s Improved Essex Branching Rape. 

Toogcod’s Improved White Mustard. 

Toogood’s Improved Winter Vetches, 

Toogood’s Thousand-headed Kale, Etc., Etc. 

All “ Better Crops” Seeds that will produce much larger and much better crops just 
when and where you want them. 

FREE TO YOU. 
Send a post-card to-day for a Specially Low Quotation for the Seeds you need. Ask for our 

FREE CATCH-CROP AND SEED CORN CATALOGUE. Enables you to make bigger 
profits than ever before ; and there is no obligation of any sort. Just address us personally:— 

TOOGOOD & SONS, Earn. 
Seedsmen to H.M. The King, and Growers of * Better Crops” Seeds only, 

SOUTHAMPTON. 

Hs 

PRPs Os 

KK» 

6 CO. Tae 

47-91, King William St., 
LONDON, E.C.4. 

TELEGRAMS: TELEPHONE : 

Inland: ‘‘ Paganini, Cannon, Avenue 1729 
London.’’ 

Foreign: ‘‘ Paganini, London.’’ (3 lines). 
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Ir has long been a tradition of farming that two white-straw 

crops should not be grown in succession, and the tradition still 
lives although it is generally known that 
there are numerous’ cases in which the 
practice has been a success. The classical 

proof that white-straw crops can follow one another without 

deterioration of the land is afforded by experiments at 
Rothamsted Experimental Station, where wheat has _ been 
grown continuously on the same land for 73 years, with only 

two seasons’ break for fallow, and barley has been grown for 
63 years with only one season’s fallow. In similar experiments at 
Woburn, on a much lighter soil, forty-four crops of wheat 
have been taken off the same land without any break, and 
forty-four crops of barley off the barley plots. As a commercial 
proposition, wheat was grown almost continuously for 50 years 

on Mr. Prout’s land at Sawbridgeworth. Other instances are 
also known, particularly on chalky boulder clay, where wheat 
has been grown for a succession of years on the same land, 
and it may be taken as proved that the practice is quite feasible. 

In the case of the continuous wheat crops at Rothamsted 
there has, of course, been a falling off on the unmanured land, 
but this is less than might have been expected; for the last 
40 years the yield has been fairly steady, and has averaged 

114 bushels, against 174 bushels for the first five years of the 
experiment. The plot supplied with farmyard manure shows 
no falling off, but on the contrary, a rise; for the first eight 
years the yield averaged 28 bushels, and for the last ten years 
35 bushels. Except in a few really bad years, such as 1879, 
1904 and 1912, the crop has been consistently good; while 

(33041) P.6/198. 11,250. 9/20. M.&S. A 
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often, as in 1892, 1893 and 1900, it has still been good in 
spite of the big drop in the average yields for the whole 
country. ‘The most interesting plot for the present purpose, 
however, is that supplied with complete artificials. For the 

first 30 years the yield was well above that on the dunged 

plot. It has fallen off since, but it was maintained for a 
sufficiently long period to show that no falling off need be 
anticipated in practice. 

The advantages of rotations are so obvious that no one would 
advocate any general suspension, but there are, in the South of 
England, large areas of clay land where the possibility of 
introducing some system of continuous wheat growing in which 

both grain and straw would be sold is a matter for serious con- 

sideration. In such counties as Essex, Hertford and Middlesex, 

for instance, there is a ready sale for straw. Farm buildings for 
the winter feeding of stock are often lacking or are at best 
inadequate, and the difficulties attached to growing roots on the 
heaviest soils make the winter fattening of stock on ordinary 
lines quite out of the question. The productivity of such soils 
under wheat can be maintained for any length of time by com- 
paratively inexpensive dressings of artificial manure, and 
autumn is the one season in which it is safe to rely on being 
able to sow any crop. The only real difficulty les in keeping 

the land clean and in getting through the necessary cultivation 
in the short period between the harvesting of one crop and the 
sowing of the next. To overcome both these difficulties it is 

practically essential to be able to command steam tackle. If 
this is available as soon as harvest is over, the autumn cultiva- 

tion presents no special difficulty in an average season, and by 

its aid any fallowing which may be required is cheaply and 

effectively performed. 
With proper management a really bare fallow will seldom 

be necessary. As the land shows signs of becoming too foul 
for autumn treatment to suffice, clover may be sown down in the 
wheat and cut for hay early in the following season. An alterna- 
tive plan is to sow crimson clover or winter oats and vetches in 
autumn. In either case the hay or silage crop will be cleared 

by the beginning of July, and the Jand may then be half 
fallowed. 

A crop of beans sown in rather wide rows, say 80 inches, and 
cleaned by horse and hand hoeing, answers the same purpose 

in a different way. 
A modification of the system referred to is already practised 
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in certain chalky-clay areas of the south where arable sheep 
farming has gone out of fashion and where even bullocks are 
not fattened to the same extent as formerly. Under the changed 
conditions the proportions of the various crops would normally 
be as follows :— 

Corn, mainly Wheat =f we 50 per cent. 
Clover Sea ae ES ss 

. A Beans ne ae Se es 

Bare Fallow La 15 

Roots, CLC ex 

Farming on these lines is suited to big holdings and large 
open fields, where labour-aiding machinery and implements can 
be used to the best advantage. 

Provided artificials are used judiciously and in adequate 
amount, and provided also that the rotation contains a proper 
balance of clover, beans and other leguminous crops, and that 

the fallows are energetically and skilfully tackled, there need be 
no fear either of foul or of impoverished or of ill-working land 
under this system. 

Manuring Wheat taken after Wheat or Another Corn Crop.— 

Generally speaking, farmyard manure would be better applied 
to such crops as potatoes, cabbages, mangolds, and even swedes 
and turnips, than to wheat. The latter crop, therefore, in most 

cases receives artificials alone. Generally some 2 or 3 cwt. per 
acre of superphosphate or 5 ewt. of basic slag should be applied 
before sowing the wheat, and from 1 to 14 ewt. per acre of 
sulphate of ammonia or nitrate of soda as a top dressing in early 
spring. In some cases a satisfactory response would be obtained 
if larger dressings of nitrogenous manures were given. 

When 13 cwt. of nitrogenous manure per acre is applied, a 
small part (not more than } ewt.) of this might be mixed with 
superphosphate and given at the time the wheat is sown, or if 

basic slag is used instead of superphosphate, it may be given after 
the slag has been harrowed in. On no account should sulphate of 

ammonia and basic slag be mixed together. In any case the 
creater part of the nitrogenous manure should be given as a top 

‘dressing in spring. 

Where land is known to benefit from potash fertilisers—usually 
light land and peaty soils—a dressing of 2 cwt. of kainit or 
1 ewt. of 30 per cent. potash salts might be given. 

Disposal of Straw.—The style o/ farming above described is, of 
course, mainly applicable at present where there is a sale for 
straw. 

en 

42 
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Recent work at Rothamsted has, however, demonstrated the 
possibility of synthetic production. of farmyard manure from 
straw and artificials without the use of animals at all. The 
straw is allowed to decompose, forming humus, and the necessary 
nitrogen compound is supplied in the form of an ammonium 
salt. The details of the method are being fully worked out at 
Rothamsted. 

* * x * * * 

In view of the great need to grow more wheat at the 
present time, the following notes on the more important points. 

which should be considered in sowing are in 
season :— 

Preparation of Seed Bed.—On the typical wheat soil of East 
Angha—chalky boulder clay—the weight of evidence in 
respect of bare fallows or half-fallows seems to be in favour of 

preliminary deep cultivation, either by plough or cultivator, 
followed by more superficial workings to secure a deep tilth 
firm below and relatively loose and fine above. When this stage 
is reached further ploughing is deemed a mistake, as tending to 
promote ‘* root-fall ’’ and lodging of the crop. 

After a fallow crop, for which the land has: already been 
deeply tilled, fleet ploughing for wheat is the rule, but some 
farmers obtain excellent results by ploughing at least 8 inches 
deep and pressing afterwards. Following potatoes, cultivating 
without ploughing is a common and successful practice. So long 
as a firm, yet penetrable, bottom tilth, combined with a looser, 
freer tilth at the surface, 1s obtained, the mode of accomplish- 

ment appears to be relatively unimportant. 

Seed.—Trials show that so long as pure seed is maintained, 
the same stock may be used year after year on the same farm 
without risk of diminished productivity. In late wheat-growing 
districts a change of seed may be an advantage. Seed from an 
early district will be found to mature sooner and be less exposed 
to the dangers of a late harvest. 

In every case the seed must be clean, healthy and of good 
germinating capacity. Every year many crops fail, either wholly 
or partially, through neglect on the part of the farmer to persorm: 
a simple germination test. 3 

The question of the choice of variety is more difficult. One is 
better suited to a particular set of conditions than another. 

Local experience is generally the best guide, but farmers who 
have not yet tried “‘ Yeoman ’’ would be well advised to .do so. 

Sowing of Wheat. 
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It is a heavy yielder of grain of superior quality, yet it is easily 
handled at harvest time, for its straw is moderate in amount and 

possesses exceptional standing power. ‘There is probably no 
variety of wheat in general cultivation so well suited to rich 
land or so well adapted for yielding a profitable return on 
fertilisers. 

Method and Rate of Sowing.—Only broadcasting and drilling 
need be considered. ‘The former economises time and labour at 
the expense of a slightly greater quantity of seed: the latter 
economises seed and generally ensures a more uniform covering, 
but increases the cost of labour. The first renders hoeing and 

weeding of the crop impracticable ; the second, particularly when 

the rows are wide enough apart, facilitates such operations. 
Where there is sufficient tilth, the seed may be broadcasted 

and ploughed in, or, as in the case of large areas on the Downs, 
broadcasted by the machine fitted with cultivating attachment. 
From the standpoint of yield, there seems little doubt that drill- 
ing is preferable to either of those methods. Where the cart- 
wheel method is adopted, as in Kent, the broadcast seed is 

deposited on relatively wide ruts at a uniform depth and at 
intervals of 9 inches or so from row to row. In such cirecum- 
stances individual plants have more room to develop than when 
compressed into a narrow seam, as is the case with some of the 
modern drills. Consequently, the crop stands up better at 
harvest and, though comparative data are lacking, there is no 
doubt that exceptionally heavy yields are obtained by the Kent 
method. 

The question of the best depth of covering is likewise one on 
which no reliable data are available. A drill has recently 
appeared the principle of which is to distribute the seed thinly 
(about 13} bushels per acre) by coulters, 3 inches wide and 
9 inches apart, which barely enter the ground at all. The seed, 

is hghtly covered with soil by two cultivating attachments fixed 
behind each coulter, the effect being to leave the surface of the 

field in slightly raised ridges. The surface tilth required is much 
finer than that usually considered desirable for a crop which is 
to stand the winter, but no serious “‘ capping ’’ results, and 
the little that is found yields readily to a set of light *‘ Parmiter’’ 
harrows run over the wheat in spring. Fertilisers are deposited 
in the row with the seed but do not come into direct contact with 

it. The result, as seen in a-field near Chelmsford, is a wonder- 

fully strong, upstanding plant with numerous tillers all the 
same length and with long, full ears of equal size. The general 
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appearance of the crop is in marked contrast with adjoining. 

lots sown by other drills where the straw is finer and weaker, the 
ears shorter and many tillers only half developed. 

Examination of the root systems of the several lots discloses 
interesting differences. In the case of wheat sown in the 
ordinary way there are two tiers of roots on each plant, one well 
below the surface level, the other near the surface. In the case 

of the new drill referred to, all the roots are practically at the 
surface; they are stronger and longer, the topmost acting as 
surface anchors after the manner of tree roots. These 
differences would seem undoubtedly to bear some relation 
to standing power. An important factor in crop produc- 
tion is the power of the straw to stand. If by practicable cultural 
methods this can be improved, an enhanced yield and a profitable 
return for liberal manuring would be rendered much more 

certain. 
Over-thick seeding tends to weaken straw; on the other hand 

a very thin crop is likewise easily knocked down. The limit in 
the case of drilling seems, in general, to be between 13 and 
8 bushels per acre. Where 2 bushels are drilled, possibly 3 
should be broadcasted, but much depends on soil, climate, 

variety, and time of sowing. For broadcasting on the Kent 
system and under rich conditions, 7 pecks are considered enough 

for October sowing, and 8 to 10 pecks for November or December. 

Under the poorer and more exposed conditions of the Downs, up 

to 34 bushels per acre are sown. A useful motto is ‘* Sow early 

and save seed.’’ 

In a report on the use of milking machines, prepared in 1917 

for the Committee on the Production and Distribution of Milk 

Milking and printed in its Final Report, one of the 

conclusions stated is that “‘ good results 

cannot be expected unless the parts of the 

machine which come in contact with the milk are thoroughly 

cleansed after each milking.”’ 

Dr. Thomas Orr, Medical Officer of Health for Ealing, in a 

issue of Public Health for March last, discusses the milking 

machine both in its general aspects and also from the point of 

view of clean, that is to say, bacteriologically clean, milk. After 

sketching the genesis of the milking machine, and paying a 

tribute to Dr. A. Shiels of Glasgow, whose machine, in 1891, 

was the first to be provided with the pulsating device to 

66 

Machines. 
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imitate the natural sucking of a calf, the writer gives 

an account of the mechanism of the ordinary types. He 
then passes on to the question of the efficiency and suitability of 
the machine, and records his conclusion that it may be consi- 
dered comparable with average hand-milkers. No reduction of 

the milk yield need be anticipated from its use. It is, however, 
advisable to strip the cows by hand after machine milking. If 
care is taken to apply teat-cups of the proper size, no injurious 
effect on the health of the cows or on the teats and udder need 
result. The saving of labour has been estimated at from 30 to 

40 per cent., but it is not profitable to instal a milking machine 
for less than 380 cows. 

Dealing next with the main question of his paper, the writer 
points out that milk produced under good conditions may contain 
less than 5,000 bacteria per cubic centimetre. The standard 
for certified milk in the United States is 10,000 bacteria per cubic 
centimetre. He quotes instances, however, of bacterial contents 
of machine-drawn milk “‘ ranging from 71,000 to 395,000... 

with as many as 1,208,000 bacteria per cubic centimetre . 

a bacterial content of 509,000 per cubic centimetre when the 
machine received only average care,’’ and reinforces these by 
his own experiences of “‘two different machines giving milk 

with 494,000 and 1,392,000 bacteria per cubic centimetre 
respectively.’’ Such figures, Dr. Orr remarks, may surprise the 
casual observer to whom a milking machine appears to be an 
ideal method of taking milk from the cow. 

No doubt certain important sources of contamination are guarded 
against by the use of a milking machine, but other sources arise 
through the nature of the apparatus. Milking machines render 
milk liable to contamination from three sources :—(1) material 
from a diseased or gargety udder; (2) air and dirt sucked in when 
the teat-cups fall off; and (3) the serious contamination from 

the cups and tubes of the machine, which can be kept clean only 
by exercising the strictest care. Contamination from the first- 

mentioned source may be prevented by examining beforehand 
the teats and udder of the cow—this is an essential pro- 
cedure in ordinary hand-milking. The second source is more 
difficult to deal with, but if the teats are kept clean and fitted 
with cups of suitable size, the risk of the cups falling off may be 
reduced to a minimum. It is the third source of bacteria which 
requires most attention. Great care should be taken to keep 

clean those parts of the machine with which the milk comes into 
contact, namely, the cup and its rubber parts, the ‘* claw,’’ the 
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milk tubes, and the receiver. It is at all times difficult to free 
these parts from the residual milk after the milking operations, 
and in summer, when the warm weather favours the multipli- 
cation of bacteria, special difficulty is likely to be experienced 
with machine-drawn milk. Cleansing or sterilising would be 
a more simple matter if boiling water or steam could be passed 
through the apparatus. While this can be done with the metal 
parts, it is impracticable with the rubber linings and tubes, 
which would quickly perish under such treatment. It is, there- 
fore, necessary, in order to ensure cleanliness in production, for 

each part of the machine to be detached and cleansed separately 
in a particular way. 

Experiments have suggested that the best liquid for cleansing 
the rubber parts is a solution of brine and chloride of lime; 

10 lb. of common salt and + lb. of chloride of lime added to 
7 gallons of water have been recommended. As _ this 
solution deteriorates, chloride of lime should be added each 
week. The procedure in cleansing is first to wash out the 
machine by sucking clean water through it, followed by warm 

soda water to get rid of any trace of milk and to prevent the 
deposition of fat, and then by warm water to get rid of 
the soda. Finally, the whole apparatus from the receiver to 
the teat-cups should be taken apart; the receiver, ‘‘ claw’’ 

and metal parts of the cups cleansed or sterilised by steam or 

boiling water ; and the rubber tubes and linings should be kept in 

the brine and lime solution until the next milking, when they 
should be rinsed before using. The salt bath has no injurious 
action on the rubber, and in fact acts as a preservative. 

These operations naturally take time, but such cleansing 1s 

necessary to ensure that the milk obtained shall be of good 

quality. Provided that every care is taken in cleansing the 

machine, and that cotton filters are used for the air reliefs in 

those machines in which they exist, milk of a very high grade 

may be obtained, comparable with that produced under the best 

conditions by hand. 

Having given these directions, Dr. Orr offers a comforting 

pendant to the gruesome picture with which he illustrated the 

necessity of cleanliness. In 1906 Erf, in a series of 12 experi- 

ments, found a bacterial content of 3,700 per cubic centimetre 

in hand-drawn milk and 2,200 per cubic centimetre in machine- 

drawn milk—both produced under the best conditions. Stocking 

and Mason (1907). in a similar experiment, obtained the follow- 

ing figures:—Hand-drawn, 4,560; machine-drawn, 1,578. 
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Other reassuring figures are quoted, closing with those of 
Hooper and Nutter who, in 1914, examined 220 machine-drawn 

samples from a private farm, which averaged as low as 4,624 
bacteria per cubic centimetre, only 14 samples exceeding the 
certified limit of 10,000. 

Dr. Orr has certainly made out an excellent case for the neces- 
sity as well as for the possibility of cleanliness in milking 
machines. 

* * * * * * 

AN experiment* made at the Welshpool County School for 
Boys to give an agricultural bias to the ordinary school teaching 

has aroused considerable interest in the 
schools of England and Wales, and impor- 
tant developments may take place. So 

important was this experiment deemed by the Board of Educa- 
tion that a grant was made to the School for the year 1913-14, 
and for the two subsequent years, in order to assist and 
encourage the work and also to test its effect on the general 
course of education. If the example of the Welshpool School is 
widely followed in the schools of Great Britain the results may 
be of far-reaching importance. 

The Welshpool! County School is situated on the rich alluvium 
of the Severn Valley, in the eastern portion of the county of 
Montgomery; and has an average of 100 students, of whom about 
half are farmers’ sons. Efforts to give an agricultural trend to 

the teaching date from 1908, when the Agricultural Department 

of the University College of Wales, Aberystwyth, sent a member 
of its staff to give instruction, one day each week, consisting 
mainly of specially useful and applied points in agricultural 
chemistry, combined with farm visits for the observation of 
crops and farming operations. A school garden was laid out, 
arranged for practical and observational work, and planted with 
bush and fruit trees. These arrangements continued for 

two years, and will doubtless prove beneficial to the boys. In 
1919 a master to take charge of the rural work of the school was 

added permanently to the staff; a Rural Room or Agricultural 
Laboratory was built; and half an acre of land adjoining the 
school was secured for outdoor work. It was considered that it 
was not the duty of a secondary school to give definite training 
in the technical and manual processes of agricultural practice, 

Rural Education 

in Wales. © 

*"Education in'Wales: The experiment in rural secondary education at 
Welshpool County !School for Boys—( Welsh Department, Board of Education, 
1920. Price 2s. 6d. net). 
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and consequently, in adapting the school curriculum, only those 
parts of a physics syllabus were retained that were essential to 
a boy’s general training and had definite application to agricul- 
ture. Botany and elementary Animal Biology were also 
introduced. 

Only a brief outline of the plan of study can be given here. 
The science course in Form II (first year) consists of lessons in 

experimental science, which includes physics and chemistry; 
and nature study, comprising plant and animal life. In 
Form III (second year) the experimental science course deals 
with the factors bearing on soil temperature; the chemistry 
course includes experimental studies of air and water; and the 

botany class studies seeds, roots, stems and leaves; while the 

outdoor work includes pruning. The agricultural science class 
studies the soils and crops of the school district; the animal 

biology work deals with the structive and life history of insects, 
bird life, moles and voles, with their enemies the stoat and the 

weasel; and cultural work on the germination of seeds. 

In Form IV the botany syllabus includes a study of the nutri- 

tion of plants, practical outdoor work on the vegetative reproduc- 

tion of plants, and the raising of seeds of mangolds and swedes 
from the best representatives in the plot. Agricultural science 
work comprises a study of the physical properties of soils, the 

effects of the various tillage operations on the soil, plant food, 
manures, types of farm crops, and the composition of milk. 
Collections of local soils and subsoils are made, and culture 

work in plots is carried out. 
Form V (fourth year) chemistry includes a study of sulphur 

and nitrogen compounds, and the manufacture of nitrate of 
lime .and its use as a fertiliser. The agricultural botany work 
deals with seeds of grasses and clovers ; the fungi causing various 
‘diseases are investigated and methods of prevention and treat- 
ment shown. In the outdoor work, the spraying of potatoes and 
fruit trees is undertaken, and at the invitation of the local Food 
Production Committee the school has organised the spraying of 
potatoes in the district. Agricultural science work deals with 

the manufacture and composition of manures, soil improvement, 

crops and their relation to the soil in which they grow, as well 

as the chemical changes occurring in plants, feeding stuffs, 

nutrition of animals and plants, farmyard manure, chemistry of 

the dairy, and cultural work in plots. 
In addition to the general science scheme outlined above, other 

subjects of school study are given a rural application. Arith- 
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metic includes problems dealing with farming practice, such as 
the measurement of stacks, areas of fields, and valuation of 
manures from the percentages of composition. Later, it is hoped 

to introduce a section dealing with the mechanical principles 
underlying the construction and working of farm implements 
and machines. In geography, the school district forms the first 
area of general study, and the boys are instructed in the use of 
ordnance maps. Rainfall, barometer and thermometer readings 
are taken in connection with the School Meteorological Station, 

and the relation between the climate of the neighbourhood and 
local farming operations is noted. Efforts are made _ to 
stimulate interest in woodwork by the construction of models 
that are of direct agricultural interest, such as nesting boxes 
and beehive frames. A rural trend is also given to such subjects 
as drawing, English literature, history (including the history of 
agriculture), Welsh and Latin. 

The school garden is well stocked, and is especially useful for 
the practical study of insect pests and measures of control. The 
students take part in the operation of planting, and are taught 
the operations of pruning, grafting and budding of fruit trees. 
Numerous experiments are carried out, some of which are 

designed to illustrate the effects of various fertilisers on different 

crops, while others show the results of sowing seeds at various 

times and at different depths. The remainder have reference to 
such subjects as continuous cropping and a comparison of 
varieties of potatoes with regard to crop production and immunity 
from disease. Practical studies are made of mangolds, sugar 

beet, parsnips, carrots, swedes, turnips, oats, barley and rye, 
all of which are grown in the school plot. Records of 
all experiments are kept by the students, who are allowed to 
enter the plot at any time for the purpose of making observa- 
tions. The Ministry’s leaflets are extensively used. 

Farm outdoor work includes seasonal visits to the Home 
Farm (1,200 acres) of the Earl of Powis, thus providing oppor- 

tunities of observing methods of cultivation, varieties of stock 

and implements. A report is prepared by the students and is 
published in the local press each year on the results of the plot 
experiments that are of particular interest to local farmers. 

Nearly all the operations in the cultivation of the school garden 

and plot are performed, under direction, by the boys themselves, 
as it is considered that, if the students were mere spectators, 
their interest would be only partial and the educational benefit 
lessened. 
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Apart from its general educational value, the scheme of rural 
science work is believed to be specially suitable for boys 
who hope to proceed to a University College with a view to taking 

a degree in agricultural science subjects. Although they will’ 
have received no instruction in technical farm processes, they 
have obtained a fair insight into those sciences that are 
basal to agriculture or indirectly bear on the industry. Agri- 
cultural scholarships, tenable at a University College, provide a 
stimulus for further education in the case of students who 
look to the land for their career. It is the experience of the 
school that many boys who intend to take up farming at home 
leave school at the end of their third year, at the age of 15 or 

16. These boys will have done work specially arranged for 
them on the school plot, and are exactly the type for whom the 
more technical instruction of a Farm School or Institute or the 
University College short courses in agricuiture would be suitable. 
Many are already receiving County Council grants for this 
purpose. : 

The introduction of a rural trend in the various subjects has 
not, it is believed, interfered in the least with the success— 
examinational or intrinsic—of pupils of the more academic type. 

On the contrary, it has contributed to the basis of a good general 
education, and has tended to make the students more alert, 

giving them a wider outlook. 

It is felt that one effect of training on the lines indicated will 

be to give to the pupils, and through them to their parents and 
a wider public, a fuller realisation of the economic importance 
of the land—the nation’s greatest asset—and a deeper interest 
in the countryside. Agriculture is the basal and most vital 
industry of this or any other nation, and is a fascinating subject 
of study. There is something in the touch of Mother Earth 

that makes for joy and health and life. 

* * * * * ye 

In view of the necessity for exercising the greatest economy 

in the use of sugar at the present time, and the desirability of 
conserving the largest possible amount of 
fruit, the following information, contained 

in Leaflet No. 854, issued by the Ministry, 

Jam-making when 

Sugar is Scarce. 

is here reprinted :— 
With the present price and short supply, it 1s necessary to 

economise considerably in the amount of sugar used for making 
jam. Glucose can be thoroughly recommended as a sugar 
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substitute when used in the proportion suggested below, 

because :— 
(a). It is cheaper. 
(b) It will yield an equivalent weight in jam. 
(c) It will reduce the tendency of jams to crystallize 

(sugar-coat). 

The best kind of glucose for jam-making is in syrup form and 
is known as Corn Syrup or Corn Sugar. Glucose chips do not 
yield such satisfactory results as glucose syrup, and are not 
recommended. 

Selecting and Preparing the Fruit.—See that the fruit to be 
used is in clean and sound condition. Do not use over-ripe fruit ; 
it is better that it should be slightly under-ripe. Wash well in 
cold water, with the exception of soft fruits, like raspberries, 
strawberries, &c.; these would lose a great deal of flavour if so 
treated. Preparation of fruit varies somewhat according to the 
kind; e.g., gooseberries should be topped and tailed, currants 
lightly shredded from their stalks, rhubarb skinned and cut into 

pieces of a uniform size, and the hulls should be removed from 
raspberries. : 

Jam-making with Glucose and Sugar.—Glucose cannot be 
used alone as a.substitute for sugar. It should only be used 
with sugar and then only up to the proportion of one-third of 
the quantity of the latter. The combined quantity of sugar and 
glucose should be equal to that of fruit when under-ripe fruit is 
used. With ripe fruit, the quantity-of glucose should be slightly 
less. 

Put the fruit into a preserving pan and add just sufficient 
water to break down the texture when the fruit becomes heated ; 
ripe fruit requires less water than green fruit. Add the sugar, 
and stir until completely dissolved. Add the glucose (Corn 
Syrup) after the sugar crystals have all been dissolved. Boil 
rapidly, stirring briskly to prevent burning. The point at which 
boiling may be stopped can be ascertained by testing a little of 
the jam on a cold plate; if there is no sign of its becoming firm 
on cooling, keep on the boil until a ‘‘ set ’’ is obtained. Over- 

boiled jam is usually too stiff and solid, and consequently is not 
so appetising as when correctly boiled. 

bi] 

When poured into jars the jam should be covered as soon as it 
is cold either with waxed paper or a thin sheet of paper dipped in 
brandy or other spirit. The jars should then be tied down 
tightly with parchment paper and stored in a cool dry place. 
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Points to watch to avoid Failure. 
1. Over-ripe fruit makes jam of poor consistency. It must 

be boiled longer and thus to a less weight. Jam 
made from it is therefore more expensive. 

2. When using glucose, add it after the sugar has 
dissolved. Glucose has a tendency to burn if added 
too soon. 

3. Do not use more than one-third glucose to the weight 
of sugar. Ripe fruit must not have as much glucose 
in proportion to sugar, 2.e., use less than one-third. 

4. Ripe fruit requires slightly less sugar, i.e., if using 
6 lb. of very ripe fruit use 5 lb. of sugar and glucose. 

5. The pan should be not more than half-full when all the 
ingredients are added; this allows for rapid boiling. 

6. Boil quickly; do not simmer. Correct boiling will pro- 
duce slightly less jam in weight than the total of 
fruit and sugar together put in. 

7. Allow the jam to cool down thoroughly before placing 
covers on jars. 

Suggested Recipes. 
Gooseberry Jam, with sugar and glucose :— 

8 lb. green gooseberries. 
Little water (to break down texture). 

6 lb. sugar. 
2 lb. glucose. 

Weight when finished—approximately 143 Ib. 
Plum Jam, with sugar and glucose :— 

8 lb. under-ripe plums (Pershore (egg) plums are 
the best for this purpose). 

Little water (to break down texture). 

6 lb. sugar. 
2 lb. glucose. 

Weight when finished—approximately 124 1b. 
With ripe fruit use 14 lb. of glucose and 6 lb. sugar. If no 

glucose is used the weight of sugar when added should be 
approximately equal to that of the fruit. 

* * * * * * 

SHorTAGE of grass can be made good in several ways, and 
farmers anxious to increase their stock of winter fodder will 

2 sometimes find a fair amount of autumn 
Substitutes 
for Hay. keep in maiden seeds. These, however, 

must be grazed with great care if the future 
of the crop is not to be endangered. After a covering crop has 
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been harvested, the seeds should be rolled, to effect consolidation 

and to promote tillering. Before being depastured the plant 
should be allowed to establish a firm and fairly deep root-hold 
as a protection against winter frosts, spring drought and the 
risk of being uprooted by stock. Grazing is useful in the cases 
of such short-lived plants as Red Clover which, if allowed to 
reach or even approach maturity in its first autumn, will perish 

to a large extent before spring. Grazing will check this, and 
also reduce the risk of ‘‘ clover sickness ’’ and encourage the 

branching of such grasses as may have been included in the 
seeds’ mixture. 

For winter feeding, hay may be wholly or partially replaced 
by the straw of oats, barley and wheat. The riper the straw 
becomes the tougher it is to chew. While barley should not 
be cut until it is dead ripe, oats and wheat may, with 

advantage, be harvested a little before that stage is reached. 
In general, spring-sown cereals are less fibrous than winter- 
sown, and are consequently more nutritious. For fodder, oat- 

straw is preferred, but barley-straw containing a proportion of 
grass and clover is also useful. Cereal straw is relatively rich in 

carbohydrates and uniformly poor in albuminoids; consequently 
the proportion of albuminoids must be increased in the ration. 
This can be done by the addition of cakes or meals. Straw for 

fodder is best chaffed and mixed with slices or pulped roots, 
crushed cake or meal and treacle water, and allowed to stand 

overnight. <A slight fermentation ensues, softening the straw 

and further adding to the palatability of the mixture. In order 
to save straw for fodder, more bracken and peat moss should be 
used as litter. 

Bare pastures may be supplemented by vetches, maize, 

cabbages, early turnips and mangold roots, but where these are 

scarce, potato tops may be found useful. These should be cut 
just after they begin to turn yellow, and should be fed on grass- 
land, but not on grass which is to be broken up for potatoes next 
year, as this might cause disease to be transmitted. Green tops 
should be sparingly used, those dried in the sun and wind 

being preferred. Tops bearing many blossoms or unripe fruits 

should be avoided. They should be as free from earth as possible 
and be fed in small quantities. White mustard, provided that it 
can be sown by the end of August, is another substitute which 
may be broadcasted among stubbles. If not required for sheep- 
feeding the crop may with advantage be ploughed in as green 
manure. 
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Formerly, gorse or furze was used in this country as food 
for stock, and was even specially cultivated for that purpose. 
It is of two types—the ordinary prickly gorse, and the French 
or fox-tail gorse, which is relatively free from spikes. The 
latter is to be preferred, but ordinary gorse, if thoroughly 
pulverised, may be fed to stock with good results. Gorse for 
fodder is usually crushed between rollers. It should not be 
allowed to lie long in bulk as it ferments and becomes sour and 
unpalatable. In the case of old-established gorse only the 
green tops are fit for feeding. Old gorse coverts, however, may 
be reclaimed by. cutting down the woody plant as close to the 
ground as possible and dividing the roots freely. In from one 
to two years the subsequent young growth will be ready to cut. 
Gorse is highly nutritious and has proved satisfactory with all 
classes of farm live stock, especially with horses and milch cows. 
It should form only one part of the ration, as when fed to excess 
it proves too heating, an effect which may be counteracted by 
giving an occasional bran mash or a daily allowance of roots. 
Up to 20 lb. per head daily is a safe ration for horses and cows. 
In the Woburn experiment in gorse cultivation the crop was put 

through a gorse cutter and fed to sheep with swedes. The sheep 
ate readily up to 21 lb. per head per day of fresh gorse, and 
throve well upon it. Gorse-studded areas provide a useful 
winter range for young horses. 

* * * * * * 

Tue fact that this country has in the past ten years paid an 
average of nearly £8,000,000 a year to foreign and colonial 

countries for poultry and eggs, and in 1919 
paid rather more than £10,000,000, indicates 

that there is an enormous demand for these 
products and that our own producers are unable to satisfy it. 

The number of poultry kept per head of the population is stated 
to be far below the figure for the United States, and the reason 

for this doubtless is that our farmers do not yet fully realise that 
there is money in poultry keeping. Research is certainly 
necessary to inform us as to feeding, breeding, laying capacity, 
and diseases, but education is also necessary to convince our 

people of the desirability and practical value of poultry keeping, 
and to keep them informed how birds should be managed to 
ensure the best results. 

At the fourth annual poultry conference, held at the Harper 
Adams Agricultural College, Newport, Salop, from 10th to 12th 
August, and presided over by Principal P. H. Foulkes, many 

Improvement in 

Poultry Keeping. 
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Poultry Houses exhibited at the Harper Adams Poultry Conference. 

General View of Egg-Laying Trial Pens at the Harper Adams 

Agricultural College. 
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matters of importance to present or prospective poultry keepers 

were discussed, papers being read by outstanding authorities and 

followed by discussions, in which many of the most practical 
breeders in the country took part. In regard to laying trials, 
papers were read by Mr. Tom Barron on “‘ The Value of Laying 
Trials ’’; by Rev. Lewis Jones on ‘‘ Laying Trials as Viewed 
by a Breeder of Exhibition Stock ’’; and by Mr. W. J. Corbishly 
on “ The Proper Basis of Valuation.’’. Education and Research 
received very full consideration, papers being read by Mr. P. A. 
Francis (Ministry of Agriculture) on “* Education in Poultry 

Keeping ’’; Mr. F. W. Parton (University of Leeds) on ‘‘ The 

Universities and the Industry ’’; Mr. F. W. Rhodes (Lecturer 

at Harper Adams Agricultural College) on *‘ Poultry Education 
for Ex-Service Men ’’; Mr. Edward Brown on ‘‘ Poultry Eduea- 

tion in America ”’ ; Professor Charnock Bradley (Principal, Royal 
(Dick) Veterinary College, Edinburgh), on ‘‘ Research in 

Poultry Keeping,’’ and by Mr. Tom Newman on “‘ Research in 
Incubation.’’ 

The third day was devoted to papers on the commercial side 
of the subject, a paper being read by Mr. Oscar Brown on 
‘“ Ducks as Egg Producers,’’ while other papers discussed com- 

mercial egg farming, co-operation, transport facilities, the use 
of cement in constructing poultry houses, &e. A paper by 

Sir John Green on “‘ Poultry as a Village Industry ’’ was read 

for him owing to his unavoidable absence. 
Medals and certificates were presented on behalf of the 

College by Sir Daniel Hall, F.R.S., who gave a short address on 

the importance of poultry keeping and the desirability of 
improvement in every direction. 

The College laying trials were open for general inspection, and 

there was an interesting and useful exhibition of poultry houses 
and appliances and of typical utility stock (see photographs). 

The gathering of visitors was a large one, and it was felt 

senerally that the conference proved a valuable means for the 

exchange of ideas. 
* * * * * % 

Tne following note has been communicated by Mr. R. R. 

Blewett, Headmaster of Lanlivery Council School (Cornwall 
Education Committee) :— 

In the spring of 1920 a chicken feeding 
experiment was carried out by the upper 
class children and carefully supervised by 
the Headmaster of Lanlvery Council 

Poultry Keeping 
in an Elementary 

School in Cornwall. 

School. B 



518 PotLtTry KEEPING IN CoRNWALL. [Sepr., 

The aims of the experiment were primarily educational, and 
the work involved training in :— 

1. Rough woodwork—the sitting box and chicken coop being 
made from cheap packing cases by the boys who take the course 
in rough woodwork. 

2. The care and treatment of young live stock and close 
observation of the development of plumage. 

3. Weighing and measuring, and arithmetical calculations in 

fractions, decimals, and percentages. 
Every pupil was provided with a sheet of foclscap, which was 

kept throughout the whole course of the experiment and on which 
was recorded, in two tables previously ruled, the weight of the 

flock at weekly stages, and the weekly weights of foods con- 
sumed, with valuations. On the completion of the experiment 

the results were summarised, and the summaries, with a 
balance sheet, were distributed among the parents of the 

scholars. 
Each week’s work concluded cn Thursday night. Friday 

morning’s arithmetic lesson was devoted to calculations based 

on the week’s consumption cf food end the weight of the chickens. 

Food remaining in the ‘‘ 7-1b. ’’ bags was weighed. recorded and 
subtracted from the Inst week’s remainders, the difference giving 

the weicht of the food consumed for the week. ‘This was 
followed by valuations in exect fractions cf a penny, calculations 
in the fraction end percentace of increase in the weight of the 
chickens, and the total weiehts and values of foods which went 

to make that inerease. The fact that the cbjects of the mathe- 

matical die ignone were running about outside the School made 
the subject a living interest to the scholars. 

Although the aim of the experiment was educational, the 

figures obtained cannot fail to interest small producers of table 

poultry. Eleven cross-bred chickens (Indian Game crossed with 

Golden Wyandotte) were hatched on 4th March, and sold on 

20th May. when eleven weeks old, for a total sum of £3 6s. At 

the time cf selling they weighed 28 Ib. 14 oz. (average 2 tb. 

10 oz.) live weight. The total cost of production was 

€1 10s. 104d., made up as follows :—market price of the eggs, 

4s. 41d. food for mother hen for nine weeks. 2s. : food consumed 

by the chickens. £1 4s. 6d. The excess of income over expendi- 

ture was £1 15s. 1}d.—an average of 3s. 2d. for each bird. 

Of the eleven chickens, only three were cockerels, and at the 

date of sale, after a twelve hours’ fast, these weighed 3 !b. 3 oz., 

3 Ib. 04 oz., and 8 lb. respectively. With the exception of a 
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few hours before each early morning meal, the crops of the birds 
were never empty, from the first meal given 24 hours after 
hatching until the last meal early in the day on which they were 

sold. From the second week these birds acquired the habit of 
“over eating.’ They were, therefore, never very active, and 
although they had free range were living under what was prac- 
tically fattening peu conditions. 

The following foods were used :—biscuit meal (chicken grade) 

at 6d. per lb. : flake oatmeal at 62d. per Ib.; dry chick feed (con- 
sisting of broken maize, wheat. peas and rice, hemp seed, dari, 

&e.) at 7 lb. for 2s. 6d.; granulated meat at 6d. per Ib.; wheat 
at 24s. per cwt. (damaged): maize at 80 lb. for 6s. 6d. All these 
were bought in small quantities, the highest prices being paid. 

During the first week the average cost of feeding was very 

slightly under 1d. per bird per week. By the fourth week it had 
risen to nearly 21d. per bird, and kept roughly to this figure 
until the seventh week, when it mounted to slightly over 3d. per 
bird. This average remained fairly constant to the end of the 

experiment, except that on the tenth week the reintroduction of 
biscuit meal and granulated meat into the diet raised the average 

cost to nearly 43d. 
One of the problems each week was to ascertain the cost of 

producing 1 1b. live weight of chicken during the week. At the end 
of the first week, after reckoning the cost of the eggs for hatching, 

the feod of the mother hen and chicks, the cost cf producing 1 Ib. 
live weight was 8s. 10d. By the end of the second week it had 
fallen to 2s. 1114d.; the third week to 2s. 3}d.; and the fourth 

to ls. 1ld. By the sixth week the cost had dropped to 1s. 5d. 
It then fell by slight stages each week until, by the date of sale, 
the cost of producing 1 1b. live weight was 1s. 0d. The birds 
when sold realised 2s. 3}d. per lb. live weight. 

For each of the first four weeks the birds put on an increase 
of 50 to 60 per cent. on their previous week’s weight. In the 
fifth and sixth week this percentage of increase dropped to 

40 per cent. In the seventh week the increase was 27 per cent. ; 
on the tenth it had fallen to 23 per cent. During the first week 

the cost of putting on 1 Ib. live weight was at the rate of 1s. 9d.; 

and after ten weeks the figure was 94d., but during this period 
feeding was more costly. In the ninth week, when only wheat 
and maize were fed, the cost of putting on 1 Ib. live weight was 
as low as 6}d. ‘It follows that the ‘‘ finishing’”’ is a much 
cheaper process than the production of a 2 lb. bird. 

The feeding and the results attained in the eighth and ninth 
BQ — 
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weeks are interesting. In the eighth week 12% lb. of wheat. 
only were consumed. At the end of the week the birds showed 

an increase in weight of 34 lb., or 23 per cent. In the ninth’ 
week the food consumed was 6 lb. of wheat and 7 Ib. of maize. 
This produced an increase of 5 lb., or 29 per cent., in the weight 

of the birds in spite of the fact that the percentage of increase 
had been falling since the fourth week. This would seem clearly 
to point to the value of change of food. 

Not the least important side of the experiment was the 

interest it aroused in the immediate neighbourhood. 
* * * * * * 

Tue following note has been communicated to the Ministry 
by Miss Grace Heather Mason, Lecturer in Agricultural 

Bacteriology at University College, 
Reading :— 

An investigation has recently been made 

in the University College, Reading, with a view to ascertaining 
the cause of pink discoloration of cheese forwarded for examina- 
tion from a dairy in Yorkshire. The complaint was that the 

cheese, although normal in appearance when first cut, developed 
a pink colour very shortly after cutting, the colour spreading 
over all the cut surfaces, and shading in tone from a light 
salmon or rose pink to a violet purple. The cheeses were of 
small size, weighing from 4 lb. to 7lb., and were made on the 

Wensleydale system. 
It appeared that the affected cheeses had been made during 

a period of ten days in the summer, and that the coloration 
was first observed when the cheeses were a month old. The 
dairy maid who made the cheeses was inclined to believe that 

the pink coloration was due to the rennet used, the supply of 

which was obtained from a local chemist, and only lasted during 

the period these particular cheeses were made. It was not, how- 

ever, possible to obtain a sample of this particular rennet for 

this view to be confirmed. 

An examination of the affected cheeses showed that freshly 

cut or broken surfaces were normal in colour at first, but became 

pink within 12 hours, the colour appearing along the course of 

fine cracks and veins in the cheese, following the lines of 

junction of individual pieces of curd. The cheese being of a 

lightly pressed, spongy texture, this coloration spread rapidly 

over the surface, leaving the denser portions of curd uncoloured, 

this giving a marbled or mottled appearance to the cheese. The 

colour was very marked, and was of a darker pink or violet 

Pink Discoloration 

of Cheese. 
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tint just under the coat of the cheese. It only penetrated to a 
depth of about 0.5 mm., so that successive thin layers of tinted 
portions could be sliced off, leaving a white surface, which in 
turn became coloured after exposure for a few hours. 

Examination of the Cheese.—Examination made of small 

portions of the coloured cheese showed that large numbers of 

yeast cells of various shapes, as well as bacteria, were present. 
Portions of the cheese, both coloured and uncoloured, were then 
subjected to gelatine and agar, and whey agar tests. It was 

found that colonies of the usual cheese bacteria of the lactic- 
acid group, and others, appeared, as well as colonies of yeasts 
and torula. The yeast was isolated, and grown in liquids and on 
solid media, in all of which it grew and produced colours of 
various shades of rose, pink and salmon, the colour deepening 
as the culture became older. 

Trials with the yeast were also made on three small cheeses, 
weighing from 1-2lb. each. One cheese (No. 1) was made 

from milk which was inoculated just before renneting with 

ground-up portions of the original cheese sent from Yorkshire, 
and the two other cheeses (Nos. 2 and 3) were made from milk 
which was inoculated with the pure culture of the pink yeast. 

No. 1 cheese was made on the Cheddar system, a lactic acid 
starter being used, and just before renneting a quantity of the 

original cheese, grated up and mixed with sterilized whey. was 
added to the milk. The high scald (102°F.) was used as in 
Cheddar practice. Cheese No. 2 was made in the same manner, 
except that, instead of the ground-up cheese, a pure culture of 
the pink yeast grown on bread was added to the milk beforr 
renneting. 

The cheeses all ripened normally, and were examined daily 
and cut at about 8 weeks old. In Nos. 1 and 2 no growth of 

the yeast or pink coloration was noticed, the cheese being 
somewhat dry and very firm in texture. It was concluded that 

the drvness and texture and the high scald of the curd had 
resulted in conditions unsuitable for the growth of the yeast. 

_ On the coat of No. 3 cheese. which was made with a lower 

scald, resulting in a softer curd, small spots and patches of 
pink and violet were observed at a very early stage. These 
followed the cracks and openings in the coat, and even in 
some places penetrated a short distance into the curd. As the 

cheese became firmer and dryer, these spots did not spread 
rapidly, but remained confined to the coat on the clothing of 
the cheese. 
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Another cheese, about 2lb. in weight, was then made on 
the method of the original cheese more closely. No lactic acid 
starter was used, and the curd was not scalded above 88°F. 
The pure culture of the pink yeast in whey was added as usual. 
The curd was put up loosely, and only very light pressure was 
applied. 

Spots of pink very soon appeared on the outside of the cheese 
just under the muslin in which it was covered, and were found 
to contain the yeast cells. 

The colour on the coat spread gradually, and turned to a 
rusty tint. When the cheese was cut at about a month old. the 
pink colour developed slowly over the cut surface, following the 
veins and cracks between pieces of curd as in the original 
sample. 

The consistency of the cheese was spongy. open, and not of 
a satisfactory character from a cheese-maker’s point of view, 
and in this it resembled the original cheeses. 

No positive conclusions can be drawn from the experiment, 
but it would seem that the coloration was due to the yeast. 

* * * * * * 

A VERY good case can be made out for the cultivation of 
tobacco on English soil. Recent research and experiment has 

shown that tobacco cultivation is worth 
developing. It is said that if 1,000 acres 
of British soil, unsuitable for the pro- 

duction of wheat, were put under tobacco, the industry would 
provide profitable employment for 200 families during at least 
eight months of the year, and would benefit both employer 
and employee. 

Tobacco-growing in this country was begun soon after the 
plant was first brought from America. It was introduced from 
Florida, probably in 1565, by Sir John Hawkins, although 
this gift to the eastern hemisphere is more usually 

associated with the name of Sir Walter Raleigh. To him its 
introduction is attributed by Edmund Howes, the chronicler, 

who says that “‘ Sir Walter Raleigh was the first that brought 

tobacco into use when all men wondered what it meant.’’ 
According to John Worledge in his ‘‘ Systema Agriculture ’’ of 
1675, there were plantations of many hundreds of acres of 

tobacco in Gloucestershire, Devonshire, Somersetshire and 
Oxfordshire. Worledge describes the processes of growing and 
preparation. ‘‘ The young plants,’’ he says, “‘ are raised from 
seed in February or March on a hot bed, and then planted out 

Tobacco Growing 
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in your prepared ground from whence you may expect a very 

good crop and sometimes two crops in a year. ‘The leaves 

when gathered are first laid together on heaps for some time 

and then hanged up (by a thread run through them) in the 

shade until they are dry and then put up and kept, the longer 
the better. In this, experience is the best master.’’ This con- 

siderable cultivation sufficiently proves the popularity which 
tobacco had attained during the century immediately following 
Hawkins’s and Raleigh’s time. 

Notwithstanding its popularity, tobacco had incurred the 
censure of James I.; and is expressed in his famous ‘“‘ Counter- 

blast to Tobacco.’’ His dislike was shared by Cromwell, who 
sent troops to tread down the fields, but the Parliamentary 
soldiers are said to have smoked at the Protector’s funeral in 
order to celebrate their recovered liberty. In Charles II.’s 

time tobacco flourished at Winchcombe in the Vale of 
Evesham, but rather than collect excise duty the authorities 

preferred to abolish the English growth. They were prompted 

also by certain courtiers who desired a monopoly in the 
Virginian plantations. Pepys records that it was necessary 

to send down troops to destroy the tobacco fields, and, as in 
Ireland at a later date, an industry was deliberately wiped 

out of existence. by this time it might have developed such 
proper varieties, methods of cultivation and manufacture as 
would give it a suitable position in the general market. 

In 1831 the Act permitting tobacco to be grown in Scotland 
and Ireland was repealed, apparently on account of the 

difficulty of excise supervision. In 1886 and 1887, however, 
small trial plots were permitted in England, but the results 
were not encouraging. Tobaeco cultivation in this country 

may be accounted practically non-existent since the early years 

of the 19th Century. An attempt made in 1883 to revive the 
industry failed, owing to incomplete knowledge of the best 
methods of managing the crop. Tobacco is a highly specialised 

plant requiring intensive and careful cultivation. The leaf 

intended for smoking must be very carefully blended. It is 
to be feared that the home industry has been prejudiced by 

popular distrust of British-grown tobacco, a prejudice that may 
have arisen from successive failures to establish cultivation 

in these islands. 
In 1907 the Act of 1831 was repealed, and since that time 

it has been lawful to cultivate tobacco in Ireland. With 
regard to prices for British tobacco it is interesting to note 
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that, in 1626, eight ounces cost 5s. and in 1656 two ounces cost 

1s. [It would appear that in 1620 this country paid Spain 
£120,000 annually for tobacco. In 1907 the duty on tobacco 
containing not less than 10 per cent. of water was 3s. per lb. 

Owing to an extension of the experiments in Ireland, the 
Chancellor. of the Exchequer authorised a payment of Is. 
per lb. to be refunded to the producer out of the duty paid 

on withdrawal from bond. The tobacco on which this rebate 
could be claimed was hmited to the produce of 50 acres. In 
(1908 the Chancellor of the HKxchequer financed a five years’ 
experiment costing £6,000 a year, and this experiment was 

continued with Treasury assistance on the recommendation 
of the Development Commission. 

The Finance Act of 1909-1910 removed, as far as Hngland 
was concerned, the ban upon tobacco cultivation, but in 1918 

the rebate was withdrawn, and during the Great War the 

duty gradually rose to 8s. 2d. In 1919 the present Chancellor 

of the Exchequer gave one-sixth of the duty to Empire produc- 

tion, and a further 2d. excise allowance to the English product. 

In 1911 Mr. A. V. Campbell of the Rothamsted Laboratory 

visited the tobacco-growing centres of Ireland, Holland, 

Belgium, Germany, France and the United States. His 

Report confirmed the opinion of the Development Com- 

missioners that the question which requires settlement is not 

whether saleable tobacco can be grown here, but whether it 

can be grown at a profit. The Report states that an experl- 

ment should not be limited to one district and one kind of soil, 

but should be made on a fairly large scale, because economic 

cultivation cannot be carried out on less than 100 acres. Now 

that tobacco-growing in England has passed the experimental 

stage, trustworthy data are available as to the best districts, 

soil, plants to raise, manuring, and methods of curing. The 

British Tobacco Growers’ Society has carried out experiments 

in many parts of England and has proved that the crop can be 

grown successfully on the poorer soils of Norfolk, and that 

this plant can take its place as a farm crop in the ordinary 

rotation.. The Norfolk crops are looking well, and 36 acres 

are well established in the district of which the Ministry's 

estate at Methwold is the centre. At Fleet in Hampshire 

20 acres are being cultivated. 

%* * * * a 2 
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DurinG the 1919-20 season a considerable quantity of high- 

grade potash salts was imported from Germany by the Govern- 

‘ee ment in yi wae for food supplied in the 

Supplies. spring of 1919. Alsatian potash was also 

imported on private account under licence 

on a large scale. There are now no longer any import restric- 

tions, and merchants are free to import potash without licence 
from either Germany or Alsace. As the Government is 

making no official arrangements for its importation from either 

country, farmers will have to rely for their supplies on the 

efforts of private firms, and the best way to ensure that they 

will obtain them is to place their orders early with their usual 
merchant or co-operative society in order that these may pass 

on their orders in good time to the importers.  Sylvinite, 

14-16 per cent. (French kainit), 20-22 and 30-32 per cent. 

(French potash manure salts), and muriate of potash, can be 
obtained from Alsace; and 12 per cent. kainit, 20 per cent. and 

30 per cent. potash salts, and muriate and sulphate of potash 

from Germany. 

THE development of Milk Recording Societies affords one 

of the most promising aspects of the agricultural situation. Not 
Milk Recording only are Sei vers ONE very good 

work to improve the quantity and quality 
Societies: ; x j 

.° of milk and to weed out unthrifty animals 
An Interesting . : aa 

ae the dairv herd. but they are now 
Competition. oe < te 

beginning to sit up and take notice of their 

neighbours. They are coming very rightly to the conclusion that 
they either are or must be better than those neighbours, and in 

order to put the question of superiority to a test they are estab- 

lishing dairy herds competitions. Such a competition, open to 
members of Milk Recording Societies operating under the 
Ministry of Agriculture in the counties of Surrey, Sussex and 
Kent, has recently been instituted in connection with the Agri- 
cultural Show at Tunbridge Wells. The authorities provided two 
special classes, and the Committee were fortunate enough to 

obtain the services as judges of Mr. A. F. Chillingworth and 

Mr. Robert. Hobbs. These gentlemen in the course of their 

duties were compelled to travel some twelve hundred miles, for 
there were upwards of one hundred entries, divided into two 

classes (1) herds of twenty-five cows and under, and (2) herds of 
twenty-six cows and over. In all, the judges inspected one 
hundred and one herds. They report that not only was the 
standard of dairy cattle satisfactory but that they were pleased 
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to note the number of excellent bulls in use—many of them 
being full pedigree animals-—while inferior stock bulls were quite 
an exception. The judges very wisely set their faces against 

herds in which, feeding and attendance being given without 
regard to cost, milk yields were not produced on an economic 
basis. They stated definitely that anything like Show condition 
of cattle should be discouraged. In Class 1 the prize went to a 

small herd of pedigree dairy Shorthorns, including three or four 
good non-pedigree foundation cows—the score being 92 points 
out of a possible 100. In Class 2 the prize went to pedigree 
Friesians with a score of 96 points; the judges remarked that the 
cattle were almost entirely home bred, and that the breeding, 

feeding and general management of the herd testified to the 
remarkable skill and ability cf the owner. The daily average 

per cow worked out at 3.75 gallons, but out of a herd of 28 cows, 

of which five were dry, fifteen were milked three times a day. 
Mr. H.E. Rudd, Live Stock Officer to the Ministry of Agri- 

culture for the South Eastern Province, was largely responsible 
for this competition. It may be remarked that the growth of 

Milk Recording Societies in this area is very satisfactory, the 
four Societies established having more than doubled their 
membership during the past year, while there are many applica- 
tions from prospective members for the next season, which opens 
on 1st October. It is hoped that there will be another competi- 
tion next year in connection with the Show at Tunbridge Wells, 
and that, in addition to another herd competition of the kind 
just concluded, there will be special classes for individual cows, 
bulls and calves, open to members of Milk Recording Societies. 

Ar a meeting of the Agricultural Wages Board on 12th August 

(Mr. Collingwood Hope, K.C.. C.B.E., presiding), a report was 
mec ultarat presented from the Administration Com- 

Wages Board mittee dealing with the issue of Permits of 
““"* — Eixemption by District Wages Committees, 

the steps taken to secure the enforcement of the Board’s Orders 

since the last meeting of the Board, and the results of the pro- 
ceedings in six cases of prosecution which had been undertaken 

since that meeting. 

The Board adopted a report presented by Mr. Acland from the 

Committee on ‘‘ Cottages.’’ recommending, inter alia, the con- 

firmation of determinations by various District Wages Com- 

mittees of 21 cottages as defective, under the terms of the 

Board’s ‘‘ Benefits and Advantages ’’’ Order, and of the deduc- 
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tions which the District Committees had made in the cases of 
the cottages in question from the maximum value at which a 

cottage may be reckoned in part payment of minimum rates of 
wages. 

The Board considered the objections received to their Proposal 
of the 9th July, to increase the minimum rates of wages for male 

agricultural workers of 21 years of age and over throughout 
England and Wales, together with the reports on the Proposal 
made by the various District Wages Committees. With certain 
minor amendments, the Proposal was confirmed as an Order, to 
come into operation on Monday, the 28rd August. The general 
effect of the Order is to increase the minimum rates of wages 
for adult male workers by 4s. per week throughout the country, 
with the result that the minimum rates for such workers will be 
46s. in 19 of the District Wages Committee areas, and will range 

in the other 20 areas from 46s. 6d. up to 50s. 6d. in the case of 
Northumberland and Durham. The Order also provides for 
proportionate increases in the overtime rates. 

A motion which was put by Mrs. Toon for the revision of 
minimum rates for male workers under 21 years of age and for 
female workers of all ages, was referred to a Special Committee 

of the Board for consideration. 
Full particulars of all Orders made by the Agricultural Wages 

Board are published in the Wages Board Gazette, the yearly 
subscription for which is 8s. Subscriptions should be sent to 
the Secretary, Agricultural Wages Board, 80, Pall Mall, London, 
S.W.1. | 

In a note published in the issue of the Wages Board Gazette 
for 2nd August it is stated that during July conferences have 

taken place in several counties between 
representatives of employers and employed 

on the subject of harvest wages. In some counties a 
satisfactory agreement has been reached, generally embodying 
a slight increase over last year’s rates, but in other 
cases nothing has been settled. The contention of the employers 

has generally been that the rate of wages fixed by the Agricul- 

tural Wages Board is meant to provide a living wage for the 

whole year and that as harvest operations are not under present 
conditions specially onerous no extra remuneration is required. 
The workers have replied that the minimum rate is insufficient 
and that harvest wages have always been recognised as part of 
the yearly income. As in former years. the claim arises chiefly, 

Harvest Wages. 
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but not invariably, in the counties where there is a !arge pro- 

portion of arable land. 

* * * * * * 

(1) Hast Sussex and Kent. No further outbreaks of the 

disease were confirmed in this area after those referred to in the 

Foot-and-Mouth area vd ournal ,” p. 420, and the remain- 
miaedee: ing restrictions on the movement of 

animals were finally withdrawn on the 
30th July. 

(2) Norfolk. The restrictions on the movement of animals 

in the area scheduled on account of the outbreaks in the neigh- 

bourhood of Bowthorpe were withdrawn on the 27th July. no 
further cases having occurred in that area. Further cases have, 
however, been confirmed in the Emneth district, bringing the 

total for the series of outbreaks in Norfolk up to 25. The last 
case was confirmed on the 18th August at Pentney. All the 

most recent cases have occurred in a small area lying between, 
Kings Lynn and Swaftham, which is the only part of the country 
now remaining under restrictions. 
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THE MODERN COTTAGE: EXPERI- 
MENTS IN PISE AT AMESBURY. 

CLoucH WruuiaAMs-E.uIs. 

CiosE to the station of Amesbury, on the edge of Salisbury 

Plain, there is a new hamlet. A year ago the spot was marked 
with only a few unsubstantial and unlovely shacks and bungalows 
strung out along the main road, constructions of wood and corru- 
gated iron, the unhome-like homes of small freeholders, poultry 

farmers and the lke. 

The Ministry's new ownership of an adjoining 1,000 
acres as a Land Settlement Estate for ex-service men, 
which was ill provided with cottages, at once imposed an 

obligation to build, and also gave an opportunity for a lead to 
other progressive landowners in the crucial matter of cottage 

building. That this opportunity was seized with considerable 
imagination and energy is well shown by the very interesting 
little colony that has been brought into being. 

Anyone can build cottages—of a sort, and at a price. It was 

the Ministry’s aim to demonstrate two things: (1) that cottages 
might be substantially erected by the use of local materials and 
by methods other than those commonly employed; (2) that the 
most severely practical buildings may be architecturally seemly. 

Both of these objects have been attained. ‘The common-sense 
workability ’’ of the cottages can be seen from the plans, while 

a glance at the accompanying illustrations will show that the 
Ministry's architects have observed the sane traditions of English 

cottage building. So far as can be ascertained, the current cost 

of pisé building is but little less than for brickwork, but it 
was hoped that in these operations pisé would prove con- 
siderably cheaper. This hope was not realised, however, as 

much of the wall building was done in the winter, and, 

as the work at Amesbury has proved, pisé work must be 
done in dry weather. If the earth becomes wet “‘ ramming ”’ 

cannot be carried out properly. At Amesbury the pisé 
walls had to be covered during wet weather, and as a 
result labour was wasted and time lost. It is important to lay 

emphasis on the fact that dry weather is needed for pisé opera- 

tions to be satisfactorily performed. 
It was decided that for the purpose of experiment. and in 

ce 
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order that comparison with other materials could be made, a 
series of cottages should be erected as follows :— 

In Concrete (various systems) Ne ie os 4 cottages 

3 Cob ee aoe a ee a Boa ZA: 
, Pisé de terre ape ae ae ue Omer 

» Cimber (converted Army Hintae ee oe Pe er 
» Timber (two-storied elm weatherboarded) — ... De ies 

and the remainder in brickwork. 

This has been done, and the results are highly instructive to ail 

who have watched the rise of “‘ New Amesbury.’ ‘The general 
lay out along a new road is simple, yet well conceived, although 

the experimental nature of many cf the individual houses has 
necessitated a greater variety of types than is desirable in any 

ordinary village scheme. 
The Department of Industrial and Scientific Research was 

responsible for the general character of five of the cottages, and 

in some of the cottages the experimental work has not been 
restricted to materials and methods, but has also invaded the 
province of pure architecture. The flat-roofed and box-like ‘* all 
concrete ’’ house is, for instance, something of an architectural 

adventure, though its claims to serious consideration from a 

rural housing point of view have yet to be justified. Of all the 
cottages, however, the greatest general interest is shown in 
those built of pisé de terre (earth rammed between movable 
shutters arranged as a temporary mould). 

In this country, pisé building is still regarded as a somewhat 

startling novelty, a daring innovation to be attempted only with 
extreme caution and under the most expert supervision. Proper 
care and direction are of course necessary in this as in every 

other method of building: the pisé soil must,.for instance, have 
certain characteristics, and the pisé builder must obey certain 
simple rules of procedure. ‘Though there may be some who 
claim to be ‘‘ experts,’’ there is still much to be learnt, and this 
can only be acquired in the school of experience by the method 
of trial and error. 

So far as this countrv is concerned, the most experienced 

authorities on pisé are little in advance of the beginners. 

It is the united observation and experience of enterprising 

laymen, working under a variety of conditions, rather 

than the academic researches of the specialists, that is hkely to 

produce a sound tradition of British pisé building. 
Now that the way has been shown, first by Mr. St. Loe 

Strachey in the ‘‘ Spectator ’’ pisé cottage at Newlands Corner, 

and now by the Ministry’s more ambitious undertaking at 



Fic. 1.—Pisé de terre walls on brick base. Shuttering in position on wall. 
(Author’s pattern), 

Fic. 2.—Chalk Cob. Chalk walling in process of erection. Traditional method. 
Also showing concrete lintels cast in situ, 



Fic. 3.— Detail of Standard Form for Composition Walling. 

Fic. 4.—Shuttering for pisé de terre, Ministry of Agriculture pattern. 



Fic. 5.—Cottage of Chalk and Cement (Dricrete) blocks. Walls in course of erection. 

pea ia | 

hic. 6.—Timber Cottages. View showing framing ready for weather * boarding and 
roof tiling. 



Fre. 7.—Chalk Cob Cottage. Corner of Living Room. 

Fic. 8.—Amesbury. General view. Left to right : Cottage in Brick ; Cottage of proprietary 
Concrete Blocks ; pair of Cottages in Brick, whitewashed ; and pair of Cottages in Brick, 
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Amesbury, it is hoped that others will profit by the 
demonstrations. It is satisfactory that a large number of public 
bodies end private individuals are already engaged on _ pisé 
building, but there is still a paralysing tendency to say: “‘ Leave 
the thing to other folk until we know more about it ’’—a policy 
not calculated to advance the system very fast or very far. 

From very early beginnings in France, Spain and South 
America (there are walls in Mexico computed to be over. 3.000 
years old), but chiefly in the South of Eurepe, pisé building has 
spread slowly and sporadically, and numerous continental and 
transatlantic examples of pisé work exist of great age and excel- 
lence. It is strange indeed that the capabilines and merits of 
the system have remained for so long practically unknown in 
this country. The various soils and climates must affect its 
scope to some extent, but enough has already been done 

both in England and the Colonies to demonstrate the adaptability 
and wide applicability of pisé building. 

Post-war scarcity and high prices have done much to bring the 
possibilities of pisé to favourable notice. not only in England but 
in Northern France, Belgium and even Sweden, where handbooks 

on pisé building have been recently published. The Ministry 
has also issued an interim report on “‘ lessons learnt ’’ at Ames- 
bury, and the following notes extracted from the report contain 

some useful information on this method of building :— 

“The conclusions derived from these investigations are set out briefly 

under the respective heads below. They should not be regarded as final 

or incapable of modification, for research can still be pursued in many 

directions ; but the data already obtained are sufficiently definite for pisé 

construction to be embarked upon with satisfactory results. 

(A) Soil—It is a mistake to snppose that all earths are suitable for 

pisé construction ; preliminary tests should always be under- 

taken to determine the suitability of a soil before use. Samples 

of soil should be tested to ascertain their mechanical strength. 

The essential qualities of a soil for pisé work may be defined as 

a firm coherence of the constituent particles when rammed and 

dried, combined with an absense of excessive shrinkage in the 

process of drying. <A pure clay would satisfy the former con- 

dition and pure sand or gravel the latter ; yet neither by itself 

could possibly be used for pisé construction. 

The earths ordinarily met with, however, are complex 

mixtures in which clay and sand are by no means the only 

constitnents ; and many of them possess the essential qnalities 

owing to the presence of other ingredients in combination, 

Calcium carbonate, occurring in chalk, marl, or disintegrated 

limestone, helps to reduce shrink ye, while detracting little from 

the cementitious properties of the other ingredients present. 
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Organic components are bad, being particularly liable to shrinking 

in drying, and they weaken coherence in the earth as a whole. 
Top or vegetable soils are, therefore, generally unsuitable. 

An all-important point is the amount of water present in 

the earth at the time of actual use. This factor is so dependent 

on the composition and character of the soil to be used that a 

statement of a percentage can only be taken as a very rough 

guide. In general it will be found that the water present 

should be between 7 per cent. and 14 per cent. of the weight of 

the dried earth. In illustration of this factor of water content 

it may be stated that a clay-gravel-sand mixture gave the best. 

results with as much as 15 per cent. of water; while a chalk 

loam mixture with 13 per cent. of water shrank excessively on 

drying, but worked satisfactorily with 7 per cent. The tendency 

of inexperience 1s to work with too damp a soil. As long as the 

rammer will consolidate without pulverising the material it may 

be assumed to be wet enough. Should it ‘‘ pug” under the 

rammer the earth is certainly too wet and will shrink and crack 

when drying out. A good average sample of the earth should 

be taken for testing, sufficient to make a number of test blocks ; 

and each block should be made up ata different stage of the 

earth’s drying, so that the most satisfactory water content may 

be determined by the tests. 

The percentage of moisture is most easily found by 

weighing the samples as made, and again when they are quite 

dry ; the difference in weight, taken as a percentage of the dry 

weight, giving the figure required. Exact measurements of the 

length of the sample should also be made, both at the time of 

consolidation and when dry. The percentage of shrinkage 

should in no case exceed 24 per cent. to 3 per cent., and can 

generally be kept under 2 per cent when the water content is 

low. 

(B) Shuttering—The shuttering required should be capable of 

resisting the considerable thrust of the ramming; ensuring a 

true face to the wall; be easily and speedily placed in position 

and moved as the work proceeds without support from the 

ground; and be economical in cost. The Ministry’s technical 

officers have devised a set of shuttering rather different from 

that designed by Mr. Williams-Ellis and used for the Merrow 

Bungalow. This appears to meet the above requirements, has 

proved satisfactory in use, and is a pattern which has been 

adopted by many private owners who are beginning to build in 

pisé de terre. 

(c) Best Form of Rammer.—tiron, with a smooth surface, is a more 

satisfactory material for a rammer than wood. Two forms of 

rammer, each weighing about 7 lb., are desirable, one flat, the 

other shaped like a heart, tapering in thickness to the bottom, 

which should have a blunt edge. 

(p) External Rendering —Various materials for rendering have been 

tried on pieces of experimental wall at Amesbury, but no definite 



Fic, 9.—Cottage in Chalk Cob. Completed. Front View. 

Fic. 10.—Cottage in Brick. Completed. Front View. 
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conclusions can yet be given in regard to them. Asa result of 

the experiments it is proposed to try two forms of rendering on 

the cottages built, one of lime and sand, and the other of a 

proprietory bituminous material. 

(E) Building in the Winter.—The cottage erected at Amesbury is 

(®) 

proof that, given sufficient protection from severe weather, 

building in pisé can be carried on during the winter months, 

The expense of providing screens and tarpaulins, and the labour 

charges involved in moving them on and oft the work as demanded 

by weather conditions, goes to prove, however, that it is not 

sound economy to undertake pisé construction during the winter 

season. 
Cost in Comparison with Brickwork.—The cost of the first pisé 

single two-storey cottage at Amesbury, when complete with all 

finishings and fittings, will not, it is estimated, show an 

appreciable saving over a similar cottage in brickwork. It must 

be remembered, however, that this cottage was the basis of all 

the experimental work ; that the brick foundations were carried 
to an unnecessary height, as is now recognised ; that there were 

difficulties and delays in arriving at a satisfactory form of 
shuttering ; that further delay and expense were incurred by 

building in the winter ; audithat the workmen employed had to 

gain their practical experience on the work. 

Work on the pair of two-storey cottages in progress is 

proceeding smoothly now that the preliminary difficulties have 

been surmounted ; and the careful costings kept in regard to all 

the building work show that pisé walls, using ordinary building 
labour, can be constructed at a cost of 15s. per yard super. as 

against 25s. per yard super, for 11-inch hollow brick walls. 

These figures are calculated on pisé walls 18 inches thick on 

lower floor and 14 inches above (average 16 inches), with labour 

at ls. 3d. per hour producing 1 foot cube of finished wall per 

hour as against brickwork costing £56 13s. 4d. per rod. The 

cost of scaffolding is not taken into account in these figures, but 

would be less with pisé than brick. 
The nature of the foundations is a considerable factor in 

the ultimate cost of pisé building. It is considered that the pisé 
work may be begun at 9 inches to 1 foot above ground level ; 

below the level, brick, stone or concrete must be employed.” 

As regards soil, the material used at Amesbury was approxi- 
mately a 2 to 1 chalk and earth mixture, both ingredients being 
immediately available on the site. ‘The inconvenience of chalk 
is that it absorbs moisture, and unless this property is checked 
by the use of a good skin of some sort, trouble from frost is 

likely to be experienced. As, however, such buildings will 
ordinarily be completed and covered in before winter, the danger 
is more theoretical than real. 

The Newlands Cottage had no more elaborate covering than a 

Cc 
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coat of tallow lime-wash, and this has been found quite successful. 
If a previous application of hot tar (as used on roads) is given, 

the walls will have an almost impervious skin of quite surprising 
hardness. 

It is interesting to note that in some of the Amesbury examples 

the chimney-flues are formed by clay pipes embedded in the 
surrounding pisé. 

With regard to rammers and shuttering, there is, undoubtedly, 
still scope for improvement, and it may be hoped that soon 
ingenuity and experience will jointly produce a complete pisé- 

building plant perfectly adapted to suit all the many conditions 
involved. Some of the outfits recently made have been unduly 
elaborate and expensive, and, pending the introduction of a more 
suitable article, the Ministry has acted wisely in adhering to a 
simple “‘ all-wood ’’ construction that might well be made by any 
village wheelwright. This is modelled on the same principle as 
the gear described by Pliny, and is not greatly dissimilar from 

that used in Spain down to this day. In that country, the writer 
found it the common practice to mix a proportion of lime with 

the earth, the percentage varying from 10 to 38. The resultant 
walls, both new and old. attain an extraordinary hardness and 
are scarcely distinguishable from cement-concrete. This may 

well happen in the case of the chalk and earth pisé at Amesbury. 

Tn addition to genuine pisé, cob-work and chalk-concrete have 
also been given a fair trial at Amesbury, but it is doubtful whether 
cob building can be profitably revived under present labour condi- 
tions, unless in exceptional situations. At Amesbury the cost 
was discouraging, but the chalk and cement method is distinctly 

promising. 
To gauge properly the success of various building systems 

employed, and also the scheme as a whole, will require continued 

observation of the buildings for ten years, and a consideration of 

the facts which the building accounts and the estates’ repair and 

maintenance records for the intervening decade will reveal. A 

visit to Amesbury 10 vears hence should be exceedingly instruc- 

tive, and might well lead to a revision of some of the present 

opinions held. 
Even now, however. much has been learnt by those who have 

superintended the building operations, and also by those who 

have been able to visit Amesbury. Whatever the results, the 

Ministrv’s Amesbury experiment has undoubtedly a special and 

abiding interest to all connected with rural housing, or concerned 

in improving the amenities of rural England. 
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GRASS AND CLOVER SEED GROWING 
IN GREAT BRITAIN. 

S. P. Mercer, B.Sc. (Acric.) Lonp., N.D.A., 

Chief Seed Analyst, Ministry of Agriculture’ s 

Seed Testing Station. 

Wutte the British plant breeding and seed growing industries 

remain in their present state of development, it is not to be 

denied that in a few cases foreign seed is preferable to our own. 
It has, for instance, been shown with sufficient clearness, by 

Gilchrist’s Cockle Park trials, that at least in the north-east of 

England, New Zealand cocksfoot is better suited for long leys 
than the various cocksfoots originating at home, since 
the New Zealand strain ripens later, and is therefore not so 
over-grown and coarse by the time harvest is reached. Further, 
there are undoubted instances where, under given conditions, and 

for given purposes, Chilian Red Clover is more suitable than 

English, and others where French Sainfoin is more profitable 
than the home-grown product. If these cases are examined, it 
is generally found that the qualities which give the foreign 
samples their superiority are such as could very well be made 
prominent in our own strains if careful selection were exercised— 

that is to say, they are not new properties which would need to 
be introduced, but properties which need developing. The 
available evidence goes to show that such improvements 
are not only possible, but would probably offer comparatively 
little difficulty. For example in the case of the Cocksfoot cited 
above, it would appear that by selection for lateness, British 

Cocksfoot could be brought to a condition quite equal to the New 
Zealand seed recently in demand. A further consideration 
(apart from the benefit to national credit) also arises in that we 

may not always be able to purchase seed from those particular 
world localities which produce strains suitable for our require- 
ments. The same instance may again be cited—it has recently 
been extremely difficult, and often quite impossible, to obtain 
New Zealand grown Cocksfoot. 

In the majority of cases, however, there is no doubt that 
farmers have every reason to prefer British seed. But the 
supply of British seed in the case of many species is not nearly 
sufficient to meet the demand. Taking the commonly used 
clovers, for instance, over the years from 1914-1918, the quantity 

c 2 
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of foreign seed imported was probably about half as much again 
as the quantity grown in Britain. 

It seems highly desirable, therefore, in view of the general 
superiority of English seeds over the foreign strains for use in 

this country, to extend the growing of agricultural crops for seed, 
in suitable districts. 

With this question in view, and also that of the improvement 
of certain species by selection and breeding, a survey* of the 
seed growing districts in England, Scotlandt and Wales was 
undertaken in 1919 with the object of ascertaining to what extent 
the various species were seeded in Great Britain, which districts 
had been found especially suitable for particular species, what 
were the climatic and soil conditions under which seed of the 
various species was produced, and to what extent and in which 
districts seed growing could be economically extended. The 
remarks which here follow present an outline of the 
information obtained and opinions formed during the course of 
the survey. 

General View of the Position.—If a line be drawn from the 
north of the Severn mouth to the Wash, the principal districts 
which produce agricultural seeds will lie to the south of that line; 

a few detached counties and districts are of importance in the 
area north of the line, the most notable being Hereford, eastern 

Montgomery, the Vale of Clwyd, Ayrshire, and the carses of 

Stirlingshire and Perthshire. The comparison of a map so marked 
with a meteorological map shows that no relation can be traced 
between climatic conditions as regards rainfall and sunshine and 
the distribution of seed-growing areas. If comparison be made, 
on the other hand, with geological and drift maps, the connec- 
tion between the seed-growing industry and the distribution of 
soils is fairly evident. In general, the heavy lands (largely those 
derived from boulder clay drift) are used for Red Clover seed 
growing; White is produced on heavy and medium soils; and 

Trefoil and Sainfoin are most strongly developed in calcareous 
districts, although both these stray on to the clayey land where 

the latter contains chalk. Grass seeds in England are only pro- 
duced in quantity in the fen districts; smaller amounts are 
produced in other places as a by-product in the harvesting of 
clovers. The Scottish counties named produce Ryegrass and 

Timothy. 

* A detailed report of this survey will be published by the Ministry later. 
+ The surveyor was enabled to visit the Scottish seed-growing districts by the 

courtesy of the Board of Agriculture for Scotland. 
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Red Clover.—At present the bulk of Knglish Red Clover 
seed is produced in Essex, Suffolk, Norfolk, Bedford, Hertford, 

Kent, Sussex, Hampshire, Wiltshire, Dorset, Cornwall, 

Gloucester, Oxford, Hereford, Montgomery and Denbigh. The 

proportion of the county occupied by the seed crops varies 
ereatly, however, and while, for instance, nearly every farmer 

in Essex north of Brentwood produces some seed in a good 
season, 1n Cornwall none is grown except in one very restricted 

area about Wadebridge. 
To a great extent the more important Red Clover growing 

districts produce both Broad Red and Late Flowering Red 
(Single Cut Cow-grass); the two are so similar in morphology 

and as regards requirements, that this is to be expected. The 
amount of Broad Red produced in the United Kingdom appears. 
however, to be about five times that of Late Flowering Red. 

There is at present an increase in demand for home-grown seed 

of true Single Cut Cow-grass, and in some districts a regrettable 

confusion between the characters and qualities of Single Cut 

Cow-grass and those of ordinary Broad Red Clover, an undesir- 

able state of affairs in view of the peculiar advantages possessed 
by each variety for special purposes. True Single Cut Cow- 
grass is a variety, the production of which could with advantage 
be materially increased. In the first place the increasing 
demand, mentioned above, would be better met by home-grown 

‘seed than by foreign. Secondly, in some of the heavy clover 

producing districts the industry suffers under the scourge of 
clover sickness, sometimes fungoid, sometimes due to eelworms. 

The fungoid type seems much more frequent than the eelworm 
type, and it is well established that true Single Cut Cow-grass is 

much less attacked by the disease than is Broad Red. 
Single Cut Cow-grass might very well be grown, therefore, in 

those districts where clover sickness inhibits the growth of 

Broad Red. Again. many growers in other areas are obliged 

to limit their Broad Red crops to one in every two rotations. and 
to insert some other crop, not used for seed, in the alternate 

cycles. This difficulty could be eliminated by the use of Single 
Cut Cow-grass alternately with Broad Red. 

It should be noted by intending growers of Single Cut Cow- 
grass, that to obtain true and genuine seed in the first instance 
is of immense importance, and as the supply is none too plentiful 
it is not always easy to do so. 

In this connection arises the question of acclimatisation. It 
is held by some men of experience and authority that strains 
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‘ which have become “‘ acclimatised’’ to a given district by con- 
tinued growth over a large number of years in that district, are 
much more valuable for use in that locality than ‘“‘ imported ”’ 
seed (even though brought from another part of the same 
country). This theory calls for consideration by seed growers 
and seed users, for even though it may not yet have met with 
general acceptance, there is considerable practical evidence 
supporting it, in more than one part of the country. 

This matter also leads naturally to a consideration of the 
further question regarding the special value of indigenous strains 
which at the very least are certainly guaranteed to be thoroughly 
acclimatised in their own districts. It is strongly urged by some 
authorities, and it is the firm belief of the writer, that most 

valuable strains, both of grasses and legumes for use in Britain, 

could be raised by the collection and selection of wild British 
plants, and it has been definitely shown by practical trials in 
more than one case that this is so. Here, therefore, is another 
question which must be borne in mind in discussing the possibili- 
ties of British seed production. : 

The belief in the value of acclimatisation (though it may not 
have been recognised as such) has led in most of the heavy 
clover producing areas to the establishment of privately owned 
strains of clovers, which in many cases have been grown annually 
on the same farms for a great number of years, and which locally 
enjoy high reputations. Very few instances can be found where 
a definite practice of selection has been made in the establish- 
ment of these strains, although in some cases a very useful 
automatic selection has taken place, as for instance, in the case 
of certain sainfoins discussed below. The great danger con- 

nected with the continued growing of the same stock on the same 

farm lies in the risk of it becoming increasingly dirty. This 

need not happen, of course, if the grower is in a position to instal 

efficient cleaning machinerv for his own use. Where such an 

installation is not available, each season’s produce should be 

sent to a merchant to be thoroughly cleaned before re-sowing. 

The practice of selling the head seed each year and sowing tails 

to perpetuate the stock is to be most strongly condemned. 

Details of cultural practice in the various parts of the country 

where Red Clovers are grown for seed will be given in the 

Report of the survey referred to above (footnote, p. 536). 

The average crop of Red Clover seed in Great Britain is 

about four bushels (about 260 lb.) per acre. 
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Alsike.—The amount of Alsike seed grown in Britain is 
very small, totalling only a small fraction of the amount pur- 

chased from abroad. Such as is grown appears to be produce’ 
mainly in East Angha. A number of growers seem to have 
attempted an Alsike seed crop once, and never to have repeated 

the experiment. It may be that such cases gave poor results 
owing to the accident of bad season, or there are possibly factors 

connected with our climate and soil conditions which render an 
Alsike seed crop especially hazardous. Such factors, if they 
exist, are at any rate not obvious from a comparison of our con- 
ditions with those of, say, the North European countries where 
Alsike seed is produced. There would seem to be room for further 
trials of Alsike as a seed crop in our clover growing counties, and 
possibly also in other counties rather more northerly than those 
at present producing clover seed, before any definite decision as 
to the advisability of extending the industry is arrived at. 

Good average crops in East Anglia have produced about 4 
bushels of seed per acre. 

White Clovers.—Most of our White Dutch Clover is_ pro- 
duced in the eastern, southern, and south-central counties. In 

those districts the White Clover areas follow in a general way 
the outlines of those indicated for Red Clovers, except perhaps 

that the counties concerned produce White more regularly than 
Red on their lighter soils. White clovers possess the advantage 
over Broad Red of being much less susceptible to fungoid sick- 
ness, and herein lies a further possibility of increasing the clover 
output from suitable counties without running the risk of 

augmenting the already rife malady—rather, indeed with the 
prospect of eliminating it. 

he chief point of interest with regard to White Clover grow- 

ing is the extraordinary situation respecting Wild White Clover. 
It is inexplicable that, while the demand for Wild White Clover 
is so great. and while the price of the seed is so high, compara- 

tively few farmers and very few districts have undertaken its 
production. Two factors seem largely concerned with the 
anomaly. In the first place, there are large areas—notably in 
South-west England and North Wales—where Wild White 
Clover grows abundantly in the natural herbage, and there is no 
necessity to sow it. It seems probable that because of this its 
immense value to husbandmen in less fortunate districts 1s not 
appreciated, and so no attempt is made to harvest it. The objec- 
tion to districts thus geographically placed immediately presents 
iteolf, that the rainfall will be so high as to offer great difficulty 
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to harvesting operations. Wild White Clover, however, is always 
a light crop compared with Red, and farmers in the districts 
mentioned can and do successfully harvest the latter. Secondly, 
there is the objection, strongly felt in some districts, against any 
Wild White Clover other than that harvested directly from 
genuine old pasture. Such evidence as is available tends to show 

that Wild White once grown on arable land is quite as valuable 
as genuine old pasture seed. In spite of this there are many 
districts where the once grown product is persistently refused, 

and in view of this objection, counties eminently suitable for the 

production of Wild White from arable land have no encourage- 

ment to undertake it. 
The title ‘‘ Wild White from old pasture’’ is frequently 

assumed to be a guarantee that the field which produced the 
seed has been down to pasture over a large number of years. To 
many readers, the phrase probably conjures up a vision 

of pasture laid down something over twenty years ago, but one 
may easily be misled in this matter. Pastures are not 
infrequently sown down for the definite purpose of producing 

‘* Wild White from old pasture,’’ and the product so styled 
is not, therefore, by any means always taken from plants 
of great age. It not infrequently happens that a pur- 
chaser buys Wild White once grown under the name of Wild 
White from old pasture, the only difference being that it has 
been once grown in a pasture mixture instead of on arable 
land. It is not suggested that the seed is any the less valuable 

for this—quite the contrary. The intention is simply to point 

out that the title ‘‘ Wild White from old pasture ’’ does not 
always guarantee that which it popularly suggests. Beit observed, 
however, that we do not yet know through how many genera- 
tions a strain of Wild White Clover must be grown before it 
begins to lose its wild characters, so that although the number 
is probably much greater than one or two or even a dozen, in 
the present state of our knowledge care should be taken that 
Wild White once grown is the daughter of genuinely wild 
parents. and not the granddaughter or any more distant 
descendant. 

The Dutch White Clover produced at home is in considerable 
excess of the amount imported from abroad, so that the need for 
augmenting the home production of this variety is not so marked 
as in some other cases. As regards the necessity of vastly 
increasing the output of British Wild White, however, there can 
be no question. It seems probable that Wild White can be 
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successfully grown upon a great diversity of soils, and there are 
one or two districts which excel in the great luxuriance and 
profusion of Wild White among the natural wild herbage. 
Particular mention may be made of the south-western country, 
including Cornwall, Devon and parts of Somerset and Dorset, 
and the Valley of the River Clwyd in Denbighshire and 

Flintshire. 

There is evidence to show that even among strains of 

Wild White which are genuinely wild, acclimatisation to a given 
district has some effect on the strain. At present, however, the 

demand so far outweighs the supply that Wild White should be 
grown wherever conditions allow, and in as large quantities as 

possible; but intending growers should note that the crop is a 
very risky one, and that threshing and cleaning is an arduous 
and expensive business, so that very small quantities, although 
there may be a ready sale for them, may not always be profitable. 

Average crops of Wild White in England vary considerably 
according to locality and season. Genuine old pasture produces 
up to three-quarters of a bushel (about 50 lb.) in a general way, 
and an arable crop will give, perhaps, a bushel and a half. 

Details as to cultivation and harvesting will be given in the 
Report referred to on p. 536. 

Crimson Clover.—The demand for Crimson Clover in this 
country is small compared with the call for, say, Red or White, 

and its use is mainly confined to the southern half of the 
country. We produce at home considerably more seed than we 
import, but, generally, no individual grower seeds a large area. 
This is easily understood in view of the very risk nature of 

the seed crop. The ripened heads hold water well, and the 

attachment of the ripe pods is so brittle that shattering is very 

easy, so that from one or both of these causes the whole of a 

crop may readily be lost. It is common in the Crimson growing 

districts (Hast Anglia) for farmers to grow a breadth each year, 

using the major part of it as green fodder, and just seeding 
sufficient for their own use next season. An average crop yields 
about one sack of seed (about 260 1b.) per acre. 

Lucerne.—lHnglish-grown Lucerne constitutes a small 
fraction only of our annual Lucerne consumption. There seems 
to be room for a good deal of experimental work in the produc- 
tion of the seed in this country. One of the principal factors 
bearing on permanence of Lucerne is longitude; while some 
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varieties will do very well in the eastern parts of England, 
their success is less and less marked as one moves westwards, 
until a line is reached about the middle of the country beyond 
which the crop is not profitable. Nevertheless, cases have been 
noted in counties considerably further west than this line, where 

the ordinary seed is not worth sowing, but where certain 

individual plants from a crop, if sown, will last up to twelve or 

fifteen years, while the rest disappear in the first two or three 

seasons. ‘This suggests that a strain might with comparative 
ease be selected from among the ordinary Lucernes, which would 
stand quite well, even in the more western counties. In view 

of the valuable properties of good Lucerne, such selection ought 
to prove well worth while. 

Sainfoin, Trefoil and Kidney Vetch.—These crops are 
usually to be found, as might be expected, in the chalky dis- 

tricts. The largest seed-producing areas are the chalky districts 
of the eastern counties, the northern part of Hampshire, and 
Oolitic areas in the Cotswold region. 

The case of Sainfoin furnishes a very interesting and instruc- 
tive object lesson in the matter of automatic selection. In 
Hampshire, long Sainfoin leys are employed, which frequently 
remain down for a dozen years or so; for such leys it is obviously 
necessary that a long-lived strain be employed. It is found that 
the sainfoins seeded in East Anglia will not stand in these leys 
for anything like as many years as Hampshire-grown Sainfoin. 
Here is a case, commonly ascribed to acclimatisation, the 

true explanation of which would seem to be that, whereas in 

East Anglia seed is taken from a Sainfoin crop at an early age 
(often in its second year), in Hampshire the crop is not harvested 
for seed until it has been down for some six or more vears. 

Since short-lived strains commonly produce more seed per 
plant per annum than their longer-lived relatives, the effect 
in the one case will be to reduce the longevity of the 
‘strain by early harvesting through a succession of generations, 
and in the other case to enhance the permanence of the strain 
by ensuring that seed in each generation is only taken from the 
longest lived plants. These two practices, having been in opera- 
tion for many years, have thus naturally resulted in Hampshire 

Sainfoin being a much more permanent strain than East 
Anglian Sainfoin. 

Although in this particular case the effect has to a large 
extent been wrought involuntarily, there is no reason why the 
same system should not be employed with a number of other 
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crops, and probably very valuable strains could in many cases 
be obtained in this way. 

Average crops of common Sainfoin produce about 8 or 9 sacks 
(about 800 or 900 Ib.) of seed per acre, and of Giant Sainfoin, 
when seed is taken from the second cut only, as in East Anglia, 
about 5 or 6 sacks. Trefoil yields some 5 or 6 quarters of seed 
in cosh, though the crop is very variable in different districts. 

Grasses.—Taken as a whole a much greater proportion of 
the grass seed which we use annually is produced at home, than 
is the case with clovers. Italian and Perennial ryegrasses and 
Timothy are the only three grasses produced on a large scale in 

Great Britain. Crested Dogstail is grown to a considerable extent 
in Great Britain, but Ireland is a much larger grower. — In 

addition to these, small quantities of Cocksfoot, Meadow Foxtail, 

Sweet Vernal, Tall Oatgrass, Golden Oatgrass, Meadow Fescue 

and Rough Stalked Meadow Grass are grown. 

Ryegrass.—As far as England and Wales are concerned, 
ryegrasses are grown to a large extent in one district only, 

the fens of north-eastern Cambridgeshire. The produce of this 
area is very largely Italian Ryegrass; Perennial is mainly grown 
in Ayrshire and in the carses in the neighbourhood of 
Stirlingshire. 

A certain amount of ‘‘ Annual’’ Ryegrass is grown in Ayr- 
shire for use in the same district, but the grass does not appear to 
be sown in other parts of the country to any extent. This variety 
is not Lolium westerwoldicum. Its seed closely resembles that 
of Perennial Ryegrass, but is rather long and parallel-sided, 
compared with a typical sample of the latter. It appears to 
have been selected from ordinary Perennial, and is commonly 
used in a mixture with Timothy, the idea being that the ryegrass 
may be seeded in the first year and then die out, the Timothy 

being harvested in succeeding years. Its strictly annual 
character seems, however, somewhat doubtful. 

A little Perennial Ryegrass used to be seeded in the 
Okehampton district of Devonshire, but the strain has now almost: 
died out. As far as can be gathered it seems to have been a 
valuable ryegrass, and its revival might well be worth while. 
Ryegrass is seeded on a small scale under the name of Hamp- 
shire bents in the north and east of that county, and also in 
the Ringwood district, but the industry does not seem so general 
as formerly. 

Ryegrass needs to be well ripened, and harvesting, therefore, 
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is not always an easy matter. There is an adage in Ayrshire 
to the effect that ‘‘ the more you lose the more you get,’’ that 

is to say, the crop must stand until the seed is ready to drop 
from the straw without much shaking. In a wet season in the 
fens, it is sometimes necessary to thresh the stooks by hand in 
the field when it is impossible to get them dry enough to stack. 

In Ayrshire it is not usual to stack Ryegrass at all, but to thresh 
straight from the rickles (pikes). An average crop from the first 

cut of a first year’s growth of Italian in the fens is about 8 bags 
of 140 lb. each, or rather more. The autumn cut will yield 
some further 3 bags. In Scotland an average crop of Perennial 
is expected to yield about 8 cwt. of seed per acre. 

It is desirable that a uniform system of buying and selling 
ryegrass should be set up. ‘The present system where some 

sales are made by weight and others by volume, is not always 
conducive to high bushel weight. 

Timothy.—By far the major part of our Timothy seed is 
Scottish; the carses of Gowrie and Stirling produce large 
quantities, and Ayrshire proportionally rather less. One of the 
main factors in cultivating Timothy for seed is cleanliness; a 
good clean Timothy ley may be kept down as long as 25 years, 
but unless the land is very clean to begin with and good seasons 
follow, this is not often possible. In bad circumstances crops 

may have to be ploughed out at the end of half a dozen years. 
Timothy is a rank crop which calls for liberal manuring; if a 
crop is well treated in this respect, seed may be taken from it 
every year after the first. Timothy is rather earlier to harvest 
in the east of Scotland than in the west, probably on account of 
the lower rainfall. A clean crop may be cut with a binder. 
Stacks are made in some cases but not in all, and an acre 

should yield some 4. cwt. of seed from an average crop. On 
stronger land 5 cwt. may fairly readily be obtained. 

Crested Dogstail.—As a constituent of permanent mixtures 
Crested Dogstail has latterly come into rather more favour than 
it enjoyed a few years ago, and it seems likely that the demand 
for it will increase, at any rate, for a short while. At present 
very little Dogstail is grown in Great Britain, the crops which are 
produced being frequently a by-product from another crop. The 
Kentish Wild White Clover pastures, for instance, produce a 
certain amount of Dogstail mixed with the Wild White, and it is 
a common practice to separate the grass when threshed from the 
clover, and to re-dress and market it. There are no districts of 
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note where Crested Dogstail is grown alone as a definite crop. 
In former years the grass used to be cultivated in Hampshire 
for the straw which was used in the manufacture of straw 
bonnets, but since the latter have gone out of fashion the Dogs- 
tail industry has been dropped. It is possible that its revival as 
a seed crop would be worth trial. 

Cocksfoot.—Cocksfoot is one of the outstanding instances 

among grasses where there seem to be great possibilities for the 

development of English-grown strains. At present British- 
erown Cocksfoot only represents a very small fraction of our 

cocksfoot consumption, and as was pointed out at the beginning 

of this article, cocksfoots are very variable in character and 
quality, a fact which suggests that 1t ought not to be difficult to 
select strains especially suitable to Britain from among our 
indigenous plants. There is a remarkable growth of Wild 
Cocksfoot each year on the waysides and waste places of several 
districts, the most noteworthy being the south and south-western 
counties of England, where it is associated sometimes with 
Tall Oaterass, and sometimes with Sweet Vernal. It seems 

probable that both Cocksfoot and Tall Oatgrass from such 
districts would repay cultivation and selection. In the case of 
Tall Oatgrass, however, very great care must be taken that the 
bulbous variety, which is largely represented among the wayside 
flora, be avoided in making the selection. The introduction of 

this weed into arable land would only spell disaster. 
Failing selection from wild plants, the remarkably strong 

crowth of these species in the wild state suggests that the culti- 

vation of them in these districts would be a paying proposition, 

even though purchased seed were used. 
The demand for Sweet Vernal is so small and its value in 

many cases so doubtful that it is a question whether the culti- 
vation of the species in its present condition is to be recom- 
mended, but to judge from the character presented by some wild 
sweet vernals it seems highly probable that here again careful 
selection could provide a strain suitable for this country which 
would produce much more herbage than do our present vernals, 
in which case, in view of its earliness, the species would be 

considerably enhanced in value. 

Meadow Fescue.—A few odd crops of Meadow and Tall Fescues 
are seeded in scattered districts, but there is no special area 

denitely committed to the production of them. Festuca pratensis 

appears to be a species which does very well in districts that suit 
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it, but it is not by any means universally successful. Since, 
however, we use much more seed than we grow, it offers perhaps 
the best case for trials, among the remaining grasses. 

Other Grasses.—Meadow Foxtail, Golden Oatgrass and Rough 
Stalked Meadow Grass are grown to a very small extent in scat- 

. tered districts, but all three together cover a very small area. 
| - Among them Meadow Foxtail seems to be in the greatest demand, 

and therefore perhaps offers the best chances for experiment, 
while the demand for Rough Stalked Meadow Grass, although 
small, is on the increase. 
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HOW. TO. PROTECL WHEAT: "“S@wma 

NOTES -ON FUNGUS “PESTS. 

In a time of wheat shortage throughout the world, every 
quarter grown in Britain is a national asset. There are two 

methods of augmenting the supply :—(1) by enlarging the area 
under cultivation, and (2) by increasing the yield per acre. The 
importance of the former cannot be urged too strongly. It is 
paramount. The possibilities of the latter are perhaps not 
always fully realised. Cultivation, fertilisers, and varieties 
materially affect the yield, and there is another factor equally 
powerful in making for increased supplies, namely, the control 
of fungus diseases. 

Exact figures are not available, but it is a lamentable fact that 
through the insidious workings of rusts and smuts alone several 
hundred thousanu juarters of British wheat are lost annually. 
Hach season parasitic fungi quietly but persistently steal a por- 
tion of the crop. They exact a toll on the nation’s wealth and 
impose, as it were, a tax on the farmer’s income. Whether he 
realises it or not, they reduce the farmer’s income and rob him 
of his profits. This ‘‘ fungus tax,’ however, should be 

contested, for the full amount need never be paid. A large 
‘““ abatement ’’ can always be obtained, and in some cases com- 
plete “‘exemption.’’ Thus, by adopting proper measures an 
attack of Bunt or Stinking Smut can be entirely prevented, and 
the amount of Yellow and Black Rust largely reduced. 

Though the diseases of wheat are very numerous, the most 

serious in this country at the present time are perhaps the three 
referred to above. Reliable preventive measures, already known 

to many farmers, have been found, and it is the object of this 

article to bring them to wider notice. If the advice here offered 
is taken, wastage of the 1921 crop through their ravages will be 
reduced to a minimum. Asa result the farmer will reap a better 
harvest and will be able to present an additional contribution to 
the much needed general wheat supply. 

Bunt or Stinking Smut.—In Bunt the ear appears normal, 
but the grains when broken are found to'contain merely a mass 
of black spores which smells like putrid fish. The wheat plants 
are infected in the seedling stage, but for a long time hold their 
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own and develop normally. Finally, however, the fungus wins, 
completely destroying every grain in the ear and producing a 
mass of spores wherewith to propagate itself next season. 

From reports furnished to the Ministry’s Plant Disease Survey 
Office it would appear that in 1919 Bunt was more prevalent 
than usual, especially in the North and West Midlands. Parti- 
cularly bad cases were also noted in Worcestershire and 

aand 6. Bunted ears. c. Bunted grain, containing black mass of bunt spores 
(magnified about four times). 

Buckinghamshire; “‘ Browick ’’ was severely attacked in Here- 
fordshire, ** Victor ’’ in Somerset and Devonshire, whilst ‘* April 
Bearded,’’ so extensively grown in the late districts of the West 
Midlands, Monmouth and South Wales, was very generally 
badly bunted. 

Bunt may be prevented by ‘‘ pickling ’’ or treating the seed 

with a fungicide. In most of the best wheat districts proper 
pickling is regularly practised. and the crop. as a result, is clean. 

Where Bunt is present, inquiry has invariably shown that either 
no treatment was given or, if given, ineffective substances were 

D 
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employed. The Ministry recommends one or other of two sub- 
stances only, viz., copper sulphate (blue-stone) and formaldehyde. 

Other substances are commonly used, but these are for the most 
part useless. It should also be noted particularly that no sub- 
stance has been discovered which affords protection from both 

birds and Bunt. 
The secret of success in Bunt control lies in :—(1) the use of 

proper chemicals; (2) care in the method of pickling; and (8) 

the prevention of subsequent contamination by the admixture of 
untreated seed. It has been repeatedly proved that if these 
points are attended to complete elimination of the disease, even 
under farm conditions, can be obtained. 

Treatment.—Even if there is no evidence that Bunt is present 
all doubtful seed should be pickled. For treatment with blue- 
stone the pure copper sulphate should be obtained, and a solution 
made at the rate of 1 lb. of copper sulphate to 10 gallons of water. 
The seed may either be thoroughly wetted with the solution on 
the barn floor, or steeped in a barrel for one to two hours, and 

afterwards spread out to dry. The formaldehyde method is, if 
anything, more satisfactory. With this substance 1 pint of 

commercial formalin (=40 per cent. solution of formaldehyde) 
is diluted with 20 gallons of water. (Smaller quantities may be 
prepared at the rate of two teaspoonfuls of formalin to 1 gallon 

of water.) The pickling solution should be thoroughly stirred 
before using, and should be applied to the grain in the same 
manner as the copper sulphate. If the steeping method is 
employed 20 minutes is sufficient, and the grain should be 
spread out afterwards to dry. (For full details see Leaflet 
No. 92.) 

Yellow Rust. — The fungus causing Yellow Rust 
(Puccina glumarum) is by far the most prevalent of all the 

wheat-attacking fungi in Britain. It is present to a varying 
extent every season even in the best wheat-growing areas, and 
in the case of most varieties probably occurs in every field. 

The disease is recognised by the innumerable, bright yellow spots 
or “‘ sori’’ on the leaves. These sori contain a golden powder, 

the spores of the fungus which spread the disease. Sometimes 
the lower leaves only are attacked, but the upper ones often 
suffer also, the fungus spreading further to the ears and 
even to the grains. Owing to Yellow Rust being a “ leaf rust ”’ 
its effects are not so striking or disastrous as those of the 
‘* Black Rust,’’ which is a ‘‘ stem rust,’’ and hence the damage 

inflicted is not always realised. The loss in the aggregate, how- 
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ever, is startling. Professor Biffen, in his essay on ‘* Systema- 
tised Plant Breeding,’’* writes with regard to this disease ‘‘ what 
this (toll) amounts to on the average it is impossible to say at 

all definitely, but an estimate of from 5 to 10 per cent. is 

probably not very wide of the real figures.’’ Applying even the 
lower figure to the year 1919, when 2,370,367 acres were under 
wheat, the amount lost by Yellow Rust (at an average of 

4 quarters per acre) would be over 450,000 quarters. An allow- 

ance, however, must be made for resistant varieties. 

The fact which every farmer should realise is that this loss 
of crop is largely preventable. There exist some good wheats 
which are very suitable for use in this country and are highly 
resistant to Yellow Rust. By the growing of these wheats the 

fungus is outwitted and the crop benefits in proportion. The 
three wheats resistant to Yellow Rust are ‘‘ Little Joss,’’ 

‘* Yeoman,’’ and ‘‘ Swedish Iron,’’ the first two being raised by 

Professor Biffen at Cambridge. Unlike the susceptibility of 
potatoes to Wart Disease, where certain kinds are absolutely 
immune, these wheats sometimes show, specially early in the 
season, traces of Rust. They are, however, highly resistant, and 

always stand out in striking contrast to other sorts. No specially 
resistant spring wheat has yet been raised. In all districts 

where winter wheat is grown and Yellow Rust is prevalent, one 
or other of these varieties should be tried. Notes on their 
characters and their suitability for different areas are given 
below. Further advice may be obtained from the local 
Agricultural College. ; 

‘* Little Joss.’’—An excellent all round, red wheat of good 

quality; it tillers freely and matures early. It is particularly 
suitable for light and poor soils, late districts and exposed situa- 
tions, but is not good for land which is cold and wet in winter. 

‘““Yeoman’’ is a new wheat with short, stiff straw. It 

possesses high-yielding and first-class milling properties, and 
can be grown on almost all classes of soil. It does extremely 
well south of the Thames. 
* “Swedish Iron’’ is a_ stiff-strawed, large-grained wheat 

suited for good land in a high state of cultivation. It does well 

in the north and cooler parts of the country. 

Black Rust.—Puccinia graminis, the Black Rust fungus, is 

without doubt by far the most serious of all wheat parasites. This 
is this fungus which causes the devastating epidemics in India, 

Australia, and America, and it is, in fact, lable to oceur in 

epidemic form in any country where’it exists. As an example 

*** Science and the Nation,” Cambridge, 1917. 

D 2 
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of the damage this minute organism can bring about it may be 
noted that in 1916 it was responsible for the loss of 100 million 
bushels in the three prairie provinces of Canada, and in the 
United States of over 200 million bushels in North and 
South Dakota, Montana, and Minnesota alone. Fortunately 

for Britain, Black Rust of wheat is exceedingly rare in our 
islands, and has been regarded as practically non-existent. 
During the past few years, however, its occurrence in a certain 
district in Pembrokeshire has been observed, and inquiry has 

shown that the attack is of several years’ standing and extends 
over a wider area than was at first thought. A special survey 
was commenced last autumn, conducted jointly by the Agricul- 

tural Department of the University College at Aberystwyth and 
the Ministry of Agriculture. From the results obtained by the 
Survey it appears that Black Rust in severe form now occurs 
annually over the whole of Pembrokeshire, Carmarthenshire and 
South Cardiganshire. The disease is locally termed ‘“‘ blast,’’ 

and its appearance is often considered to be due to bad weather. 

The damage caused has been very severe. The fungus particu- 
larly attacks the straw, which it often completely cripples, and 
on which the black streaks of spore-masses develop. Losses 
of over 50 per cent. are frequent. and in some cases the entire 
crop is ruined and is not worth threshing. Not a few farmers 

in South Pembrokeshire have entirely abandoned wheat growing. 

Although south-west Wales is mountainous and not a wheat 

growing country. the amount grown is highly commendable and 

is a material contribution to the nation’s supply. The figures 
for 1919 are:—Cardiganshire, 7.208 acres; Carmarthenshire, 

11,421 acres; Pembrokeshire, 3.484 acres. If proper measures 

be taken the yield from these 22.000 acres may probably be doubled. 

The Barberry Menace.—Unlike Yellow Rust, Black Rust 

has a second host-plant, namely, the common Barberry, on, 
which it occurs very widely. The injurious effect of Bar- 
berry on wheat has been known to farmers for upwards 
of two centuries. They affirmed, in spite of opposition, 

that it led to attacks of Black Rust, and_ subsequent 
investigation showed that they were right, the scientific 
proof and explanation being obtained many years later. The 
survey in Wales shows that the Barberry is generally and 
plentifully distributed in the three counties mentioned, occurring 
around the homestead and in the hedges. The fungus is found 

on the Barberry leaves in the spring in the form known as the 
‘“‘cluster-cup.’’ Stretches: of Barberry 100 yards long have 
been noted in lanes and on the roadside, sometimes covered 



1920. | How to Prorecr WukarT. 558 

with the ‘‘ cluster-cups ’’ of Black Rust, from which spores were 
being discharged and blown in all directions. In another strik- 
ing case a piece of Barberry hedge adjoined a wheat field, and 
the golden spores were being rained from the _ cluster-cups 
over very promising wheat. Isolated bushes of Barberry occur 
in other parts of England and Wales, but not to anything like 

the same extent.* The explanation of these severe attacks of 
Black Rust in the south-west of Wales is therefore clear; they 

are largely, if not entirely, due to the presence of Barberry. A 
full and illustrated account of this outbreak will be published 

shortly in the Ministry’s Journal, but the present opportunity 
is taken of pointing out the danger so that every effort may be 
made to exterminate the shrub. 

Although other factors may be concerned, there can be no 
question that the Barberry is the offender. The same shrub 
accounts for the enormous losses in the United States and 
Canada.. A native of Europe and Asia, it has been planted in 
gardens in America and is now found wild along streams, rivers 

and roadsides.. During the past few years the clearest evidence 
against the Barberry has been obtained in the Northern States. 
Each bush may commence a local outbreak, which serves as a 
centre from which the disease may, by means of its summer 
spores, spread for many miles. With a view to preserving the 
wheat crop an energetic Barberry campaign is now being carried 
out in Canada and in the United States. Similar campaigns 
have taken place in Europe. In Denmark, for instance, owing 
to the ravages of Black Rust, a law was passed in 1903 making 
the destruction of Barberry compulsory. From that date the 
disease commenced to die out, and is now practically non- 
existent. 

No variety of wheat, suitable for use in Wales, can be recom- 

mended at present as immune to Black Rust. With a view 
to discovering whether any such wheat exists, over 70 varieties 
are being tested this season in Pembrokeshire and Cardigan- 
shire. In the meantime attention should be concentrated on 
the Barberry. It should be rooted up, not merely cut down, 
wherever it occurs. Such a large number of bushes occur in 
the area that a determined and concentrated effort is needed. 
Every bush destroyed means a handicap on the spread of the 
fungus, and by energetic attack there is no reason why the 
fungus should not be eradicated, and as a result greatly increased 

wheat crops be secured. 

*Tt should be noted that the Barberry which takes the Black Rust is the 
common or European Barberry, Berberis vulgaris. So far as is known, B. Darwinii, 
B. stenophylla and many other garden species do not become rusted. 
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LAE NATIONS tHE NS 
VEGETABLES: 

PROBLEMS OF PRESERVATION. 
S. L.- BEnsusan. 

In the old days, when every country town or village was by 
way of being a self-supporting unit, when rail transport was 

scarcely known and the still room was yet an adjunct of every 
well-kept country house, it seems likely that there was little or 
no waste of fruit, flowers, or vegetables. The amount of produce 
that was likely to be consumed was well known, .and at the same 
time there was a spirit of healthy competition among housewives, 
who regarded their special methods of making preserves, pickles, 
jellies, perfumes and simple medicaments as the best possible 
methods, greatly superior to those practised by their neighbours. 

What a wonderful array of home-made produce the old-time 
country housecouldcommand! From a diary more than a century 
old, the writer has taken the following list of dainties made in a 

country house that stood some twelve miles from the Bank of 
England. The house has gone long since; a drapery store has 

usurped its place, lines of slate roofed villas stand on what were 
once secluded gardens, and electric trams rumble along where 
an orchard supplied most of the raw material for still room and 
kitchen. But the diary with its discoloured pages and rather 
angular, faded writing, still remains to tell the story of the | 
Chatelaine’s work and the results. Here are the good things 
mentioned in the diary as being made in the years when Mr. Pitt 
gave instructions that the map of Europe should be rolled up 
as it would not be wanted for many a day to come :— 

Mallow Pates. Cowslip Wine. Crab-apple Jelly. 
Elder Wine. Dandelion Wine. Barberry Jelly. 
Elder Jelly. Gooseberry Wine. Qnince Jelly. 
Elder Flower Water. Wild Cherry Liqueur. Cranberry Jelly. 
Lavender Water. Black Currant Gin Bullace Jelly. 
Gilly Flower Water. Sloe Gin. Blackberry Jelly. 
Parsnip Wine. Sloe Tea. Conserve of Wild 
Rhubarb Wine. Marigold Tea. Strawberry. 
Wild Rose Wine. Apple Bread. Damson Cheese. 

With the growth of transport and the development of small 
towns into big ones, with the coming of the factory and the com- 
pulsion it exercised upon the lives of men and women, the small 
markets ceased to be small, and home-made produce fell from its 
high estate. The era of mass production had opened. Transport 
developed by road and rail, growing in utterly haphazard fashion 
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that took no note of anything beyond the requirements of the 
day and the convenience of the middleman. 

There are two very definite results of this condition. In the 
first place, the grower is at the mercy of the market; in the 
second place, the urban consumer seldom or never obtains any 

advantage from Nature’s bounty. If there be a shortage, he pays 
because things are scarce; if there be a very plentiful supply, he 
pays because there is no proper machinery to regulate market 
movements and no effective transport to take perishable goods 
quickly and cheaply to parts where they are required. The 
Astor Commission on investigating the conditions of our milk 

supply discovered that the average daily consumption per head 
in this country is under a quarter of a pint, and that there are 
whole districts in manufacturing centres where the milkman is 
almost unseen if not unknown.. In like fashion there is no doubt 
but that a Commission on the distribution of fruit and vegetables 
would be able to show that while the consumption of fresh 
produce is limited to certain classes of the population, there are 

thousands of men, women and children who never obtain the 
really fresh supplies that are so important a factor in building 
np and maintaining health and strength. It is possible, round 
great urban markets, to see wagon loads of good food being taken 

to the destructor; it is possible in rural areas to see fields of 
cabbages and other vegetables being ploughed in for lack of a 
market. Pigs may be watched eating their fill on the floor of many 

an orchard, while the housewife whose purse is slender may be 

compelled to deprive her family of both vegetables and fruit or 
to purchase them in the smallest quantities at a high price. 

This condition of things is, of course, due in the first instance 

to faulty organisation of markets, and perhaps in part to the 
greed of those who dominate them; but over and above this cause 
of trouble we have the national ignorance of the methods of 

home preservation. The Californian farmer who was asked what 
he did with his peaches said ‘‘ We eat what we can, and we can 
what we can’t,’’ and we see the result of this method in the 
countless tins of fruit that reach our shores year by year. We 
see, too, the dried vegetables and the bottled vegetables, the 
crystallised fruits, the sauces, essences, pickles and the rest 

that are made in countries no more productive than our own, 
and are sent thousands of miles to pay a profit to the producer, 
the many intermediaries, the wholesaler and the retailer. This 
condition has obtained for many years, and it needed the great 
awakening of a world-war to establish a state of mind in which 
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people at home would realise that the utilisation of home-grown 
products is worth a very considerable national effort. By making 
this country able to turn its own to the best advantage, we place 
ourselves beyond the need of depending upon foreign supplies. 

In iv14 the then Board of Agriculture appointed a special Com- 

mittee, one of whose objects was to carry out experiments on a 

factory scale in order to improve the methods of preserving and 
drying fruits and vegetables. This object was sacrificed to some 
extent by giving over the factories at Dunnington and Broom in 
Warwickshire to increasing the food supply for the fighting 

forces by the manufacture of dried vegetables and jam. Since 
the close of the War the experimental nature of the work has 
received more attention, and the existence of many problems has 
been recognised. For example, shortage of sugar led to careful 
inquiry into the conditions under which the housewife makes 
jams, and it was found that she was using far more sugar than 
is required and producing far less jam than is needed. It 
was discovered, too, that certain classes of fruit and vegetables 

lend themselves much more readily to treatment than others, 
and that to obtain the best results a period of patient research 
was called for. The laboratory and the trained chemist must be 
available all the time, and fortunately there is at Long Ashton, 

near Bristol, a Government Research Station, directed by 

Professor Barker, that is at work on many of the problems which 

have assumed an almost national importance. With this 
Institution the Experimental Station at Campden is particularly 
concerned. 

The Development Commission, to which this country is 
indebted for so much invaluable work, considered, when the War 
was over, the position of the establishments concerned with the 

preparation of fruit and vegetables for the Army, and came to 
the conclusion that, while some should be closed, the station at 

Campden in Gloucestershire might well be maintained and 
developed in order to demonstrate to traders, small holders and 
housewives the most economic methods of preserving vegetables 
and fruit, and to show all concerned how a surplus of any kind 
can be most usefully handled. In these days of great trading 
combines it is possible for a group of merchants to establish a 
laboratory and to employ skilled chemists, but it is, of course, 
unreasonable to expect that they will communicate the results of 
their work to the small man who desires to set up in business 
and is a potential rival. They are likely too to be more con- 
cerned with science as applied to commerce than with science as 
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applied to production under the most hygienic conditions. The 

Government, without desiring to interfere in any way with the 
welfare of great firms and combines, does not wish to see the 
small man eliminated. r 

It has been the settled policy of the Ministry of Agriculture 
for some time past to develop horticulture in all its branches, and 
it may be taken to be a part of this policy that has brought the 
Experimental Station at Campden in Gloucestershire into being. 
In general terms the object of the station is to disseminate infor- 
mation that will prevent waste, enable surplus to be wisely used, 

and reduce the burden of expensive imports. The methods 
adopted are to train the trainer in the first instance, that is to 
say, to take people nominated by County Education Authorities, 
Agricultural Colleges and other educational institutions, and 

teach them how to teach. Then the small co-operative societies 
and even the householders can take their turn and obtain their 
training, while the man or woman who desires to set up in 
business on a small scale—a business which as it cultivates and 
handles the fresh fruits of the earth must be deemed to be 
extremely attractive—will find that the greater part of the 
problems that beset an endeavour on its way to success have 
been solved, and that the rest are in process of solution. 

The range of teaching embraces at present canning and 
bottling, pulping, jam-making on practical and economical lines, 
the drying of vegetables, the making of pickles, preserves and 
liqueurs and the crystallising of fruits. One cannot help hoping 

that this programme will be extended in the future to cover the 
more attractive recipes of the old still room, that it will teach 
the possibilities of the herb garden, that it will give us the 

cordials of the old-time housewife, pleasant drinks like mead and 
morat, English wines and the best of the stock-in-trade of the 

herbalist : all those things, and indeed more than those things, 

referred to on the opening of this article. These developments 
find no place on the present programme of the Institution at 

Campden, but it may be hoped that they will arrive in time. 
The Institution is at present in its infancy. Its singularly 

unattractive building is most happily set in a valley surrounded 
by orchards and has a railway station for neighbour. At the 

time of writing, the county bricklayers having decided to strike, 
building operations have been suspended, but the ‘‘ Home 
Kitchen ’’ Classes are being held, and only the Commercial 
Classes are postponed by the strike, possibly until the spring of 
next year. Canning, bottling, pulping and the rest are care- 
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fully taught, but always to limited numbers so that individual 
attention may be given, and the recommendation that follows a 

successful examination at Campden is being accepted already by 
institutions that are looking for skilled workers. 

It must be remembered that the work when started in 1914 
was on a very modest scale. that it was developed at first as a 
war-time undertaking, and that it is now in a state of transi- 
tion from activities that had in them a definite commercial side, 
to work that is following scientific and educational lines as 
originally intended. At the same time the Campden Experi- 
mental Station is in the proud and rare position of being able 
to claim that it has carried on work in the public interest at no 
cost to the ratepayers. The profits on vegetable drying, jam- 
making, pulping and the rest in the factories at Broom and 
Dunnington have enabled £9,000 of the original grant to be 
repaid, and at this present moment the remaining assets exceed 
the balance of all liabilities by some thousands of pounds—a 
result that in the very nature of things must be unexpected when 
a Government undertakes emergency work in war-time and 
proceeds to develop an industry for national ends and without 
any care for commercial issues. It seems likely that Campden 
will continue to pay its way. The very clear svstem of accounts 

in vogue at Campden—a system that has won praise from 
gentlemen whose normal function is criticism—is a testimony 

to effective business management. 

Students coming to Campden have accommodation found for 

them, arrangements having been made with various people in 

the neighbourhood to give board and lodging at, approximately, 

two guineas a week, and it may be that in the course of time, 

if the work develops, Campden will approach the status of an 

Aoricultural College and that its recommendations will have even 

creater value than they possess to-day. Down to the present 

the only public attention that has been drawn .to the work bein” 

done at Campden has been a circular letter from the Ministry of 

Agriculture to Local Authorities, and as a result of this, between 

the beginning of June and end of July 40 students took a fort- 

night’s course. It is now found necessary to establish a 

waiting list in order that there may be no overcrowding. 

We have at Campden the beginnings of a great and significant 

experiment, one that may recover - many half-forgotten 

secrets of the countryside, and may teach those who produce 

fruit and vegetables on the most modest scale some of the 

recipes that were known of old time only to the fortunate few. 
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THE HARVESTING OF MANGOLDS. 

WirrepD §. MANSFIELD AND ArTHUR Amos, M.A., 

School of Agriculture, Cambridge. 

In consequence of several complaints that reached the Cam- 
bridge School of Agriculture during January as to the poor 
keeping qualities displayed by some crops of mangolds that 
season, an inguiry was made in the Eastern Counties with the 

object of ascertaining the cause of the trouble. A total of 70 
replies was received, which showed the following results :— 

Wariett Total No. of Keeping Keeping Keeping 

te Returns. Well. Badly. Indifferently. 

Yellow Globes ... 44 30 11 3 
Intermediate = 0 7 1 2 
Tankard fi perf 12 — — 
Long Red __... a 4 4 — — 

Total ... ) TO 53 12 ) 

The season was an exceptional one, dry weather at sowing being 
followed by a dry autumn, with sharp frosts occurring unusually 

early, long before the bulk of the crop had been harvested. In 
spite, however, of the early frost no connection could be shown 
to exist between the crops which failed to keep and the frosting, 
except in the one case of the Red Intermediate mangold. The 
cause of failure in the remaining 11 cases, which were reported 
as keeping badly, was not so apparent, but it was found that 
the following points were common to each case :— 

1. Harvesting began early—in the second and third weeks of October. 
2. The land was dry and hard at the time of lifting. 
3. The roots were carried free from any adhering dirt. 
4. The mangolds were all of the Globe type. 

Other factors which were examined included differences of 
soil, care in handling the roots. and manuring, but the returns 

showed that decay of the roots was independent of any 
of them. It may, therefore, reasonably be assumed that the 
decay of the mangolds was connected with the four above 
enumerated points which were common to all the failures. 

On the Plant Breeding Farm at Cambridge, where similar 
Globe mangolds were pulled, topped and lumped early in October, 
the mangolds were intentionally left in the lumps protected with 
leaves, until rain had fallen and the roots had a chance to 
absorb water. These mangolds would thus have escaped the 
bruising of loading and unloading until they had had longer to 
mature and absorb water, and it was found that they kept well. 

It was not possible te examine in detail all the cases of failure 
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reported, but on the University Farm, Cambridge, where one of 
the failures occurred, careful observations were made. It was 

noticed that decay always started either from the tip of the 
mangold, where the tap-root had been broken off or damaged 
in the process of pulling, or from various spots on the sides of 
the root which had been bruised, although every precaution had 
been taken to prevent damage in carting. In no case was decay 
observed at the crown of the root. 

In no case, in which Globe mangolds kept well, did 

lifting commence before the last week in October, by far the 
greater part of the work being done during November, and in 
some cases as late as December. In two cases, however, 
Tankards, which were lifted in the third week of October, are 

recorded to have kept perfectly, and in one of these cases the 

Tankards were grown and harvested under identical conditions 
with the Globes which rotted. ) 

The conclusions to be drawn from the facts recorded are :— 
(i.) Globe mangolds, and especially the free-growing watery 

varieties, are less likely to keep well than the closer-textured 

Tankards and Long Reds, which contain a higher percentage of 
dry matter in the root. 

(ii.) The primary cause of decay was early lifting and carting, 
when the ground and the mangolds were abnormally dry; the 
leaves were apparently ripe, but this was probably misleading 
and occasioned by the droughty weather. 

 (iii.) In one case Globe mangolds were lifted early, but not 

carted until wet weather set in. These kept well. It would 
seem, therefore, that under dry harvesting conditions, mangolds - 

may be pulled and lumped, provided that they are not carted 

until wetter conditions prevail. 
Among the replies received many sound precautions in the 

harvesting and clamping of mangolds were emphasised, of which 

the following may be mentioned :— 

1. Mangolds should not be lifted until ripe. 
2. Unless the roots are fully mature, they should be left a few days in 

Inmps in the fields before carting and covered with their own leaves. 
3. Care should be taken not to injure the skin of the roots, either with the 

knife in topping, or in carting. Forks should not be used in loading. 
4, If exposed to frost in the field, ample time should be allowed for the 

frost to escape and for the mangolds to recover before they are 

touched. 
5. The clamp should be covered with dry, clean straw, if possible; frost 

penetrates wet grass brushings much more easily. 

. Covering with earth should not take place until active heating has 

stopped. 
7. Ventilation should always be provided at the top of the heap. 

or) 



1920. | Hanp Loom WravInc. 561 

HAND LOOM WEAVING. 

Proressor A. F. Barker, M.Sc., 

Textiles Department, The University, Leeds. 

In this and many other countries Home Industries Associa- 
tions have often rendered important service. Individuals or 
communities, usually urged by some energetic and sympathetic 

personality, have developed an interest in one or other of the 
many forms of activity grouped under the term ** home arts and 

industries.’” In some countries, as, for example, Canada, condi- 

tions have favoured the maintenance of such industries; but in 

England, of the many communal and individualistic industries 

started, very few have persisted. ‘lhe question naturally 
arises, therefore, whether there is a place for home industries 

in England or whether the conditions are such that no indus- 

tries of this type, even if started on a reasonably sound basis, 
can be expected to survive. 

Until the industriai era of the Nineteenth Century the 
industry of hand loom weaving was almost solely of the home 

industry type, and it is possiblv worth considering whether it 
can be re-established on successful lines. This will of course 

depend largely on whether hand-weaving can be made interest- 
ing, useful, and financially profitable. 

There is no doubt that hand loom weaving in the home may 
be made an attractive pastime and within certain limits 
also a profitable occupation. With one or two possible 
exceptions, no serious attempt has yet been made_ to 
promote the study of the fundamentals of weaving, the 
knowledge of which would result in growing interest and 

steady application on the part of the workers. Should a 

thoroughly efficient business-like association ever be developed 
it is quite possible that eventually an art of hand loom weaving, 
approaching in interest that of tapestry weaving, might result. 

An efficient ‘loom, as well as an intelligent grasp of weaving 

mechanisms, cloth structure and colour is essential. Given 

the right tvpe of loom, and knowledge on the part of the worker 
also. useful work can be performed. With a machine of useful 
width and construction and a supply of materials suited for 
weaving nicely coloured, sound structures, every normal well- 

trained weaver should be able to produce fabries of excellent 
wearing quality and bearing some marks of the personality of 
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the producer, and yet quite equal to anything produced by the 
power loom. 

Whether hand loom weaving can be made profitable must 
depend on two considerations, the direct and the indirect aspects 
of the industry. Directly, it is very questionable whether hand 
loom weaving will pay except in the manufacture of extreme 
fancies in either colour or figure. A plain industry, however, 
which is not directly a paying concern, may ultimately lead on 
to the real art-industry, and so may be well worth initiating. 
Thus under right conditions of equipment, control and sym- 
pathetic stimulation, even a plain industry, designed for the 
production of very simple fabrics, might almost be made to pay 
directly, and when indirect benefits were taken into account might 
very probably be developed on permanently successful lines. 

Emphasis, however, should be laid upon the selling factor. 

In the case of such an industry as hand loom weaving some! 
centres might be situated in proximity to pleasure or health resorts 
where there would probably be no difficulty in disposing of the 
surplus goods produced, but in organising hand loom weaving on 
a large scale it would be necessary to start selling agencies in 

suitable centres,* or else place the products of the industry in the 
hands of a really capable merchanting firm. If lasting success 
is to be achieved one if not both of these methods must be 
adopted. Considerable quantities of cloth might be disposed of 
among the surrounding village communities, and in some cases 
the industry would manufacture wool for the local farmers, but 

the produce of an efficiently organised industry would be suffi- 
ciently great to necessitate a larger outlook from the selling 

point of view. 

Thus in facing the problem of making such an industry as 

hand loom weaving a real attraction in rural life, the factors of 

interest, of usefulness and of economic value should each be 

given due consideration. If the participants could form 
an association showing zeal and enterprise, remarkable results 
might be obtained. A Home Industries Association might also 

rear flocks of sheep producing wool specially suited to the require- 
ments of the home industries. It might establish a woodwork 
factory of its own for the production of its spinning wheels, 
jennies, and hand-looms; start its own central wool carding 

plant, thus favouring the development of wheel or jenny spinning 

* This has already been done in the case of the Canadian Home Industries 
Association. 
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in many communities; and also instal in the most suitable and 
central position its own ‘* dyeing and finishing ’’ plant. 

For the successful commencement and maintenance of a 
scheme such as is outlined above, each worker should be made 
to feel that he or she is a factor in an interesting and growing 
industry. 

The following requirements ‘are essential in hand loom 
weaving :— 

1. The possession of a really efficient hand loom. <A loom 
well suited for the purpose has already been designed in the 

University of Leeds, and patterns would be at the disposal of a 
Home Industries Association. 

2. The provision of yarns suitable in quality, thickness and 
colour. Temporary arrangements for securing this have 
already been made by the University of Leeds, which might 
also render valuable aid to associations to make permanent 
provision. 

3. The assistance of intelligent organisers is very necessary. 
Even more skilful organisation is required for hand loom 
weaving than for power industries. 

The ‘‘finishing’’ operations might well be arranged 
temporarily in conjunction with the Leeds University, or 

permanently with certain recognised dyers and finishers. 

The necessity for the satisfactory disposal of the goods has 
already been referred to. The organisers of the several weaving 

centres should be kept informed as to which goods obtain a 
ready sale, so that such goods may be produced. 

In conclusion, the writer would urge that unless such an 
organised scheme as that outlined is taken in hand, the question 
of hand loom weaving in rural districts is not likely to succeed. 
Even the smallest scheme would necessitate considerable capital 
expenditure, but the provision of the requisite capital might be 
made the test for sincerity and earnestness of purpose. It appears 
to the writer that the scheme would need to be stimulated by 

generous grants in the first place, but that the Association should 
ultimately be entirely in the hands of the workers. Some such 
scheme as that evolved for the Scientific Research Associations 
might well be adopted. The stimulus such a scheme might be 
to the worker can well be imagined. To control his own 
activities, to feel himself part of a growing, prosperous organisa- 
tion, and to revel in ‘‘ Threads of Thought and Colours of 

Fancy ’’—what possibilities there may still be of a happy, 
contented life in Rural England! 
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GROWING. ‘LATE. .FLOWERING, ;-RED 
CLOVER-OR SINGLE CUT COW=GRASS 

POR. SED: 

Late Flowering Red Clover or Single Cut Cow-grass is a 
valuable plant for inclusion in levs, especially in those remaining 
down for two years or more. This clover is a more bulky 
plant than Broad Red Clover, but it flowers and matures later, 
does not produce so much aftermath, and yields only one sub- 
stantial crop in a season. However, it “‘ holds ’’ on the ground 
longer than other varieties; it often yields well in a second 
year’s hay crop, and frequently contributes appreciably to the 
herbage in the third year. 1} lb. per acre should be included 
in the seeding of a two vear ley and up to 4 lb. per acre in 

leys of from three to six years.* 
Late Flowering Red Clover, although susceptible to clover 

sickness (whether caused by eelworm or stem rot) is more 

resistant than Broad Red Clover. In spite of these advantages 
the former is very sparingly used compared with the latter, 

and it is very desirable that its use should be extended. At 
the present time, a considerable quantity of the clover 

used in England is imported, and as, for long duration leys, 

it is important to use seed harvested in England, there is in 
this country a good opening for the growth of increased 

supplies. This end might be partly achieved if growers would 

substitute Single Cut Cow-grass for Broad Red Clover in every 

second or every third rotation; this is in itself a desirable 

procedure on account of the heavy annual loss through clover 

sickness in the clover growing areas—particularly Hast Anglia. 

Growing for Seed.—Single Cut Cow-grass is principally pro- 

duced in Essex, Suffolk, and to a less degree in the other 

Eastern Counties, and in Hampshire, Gloucestershire, Berk- 

shire and Wiltshire. 

Cultivution and Manuring.—The cultivation does not differ 

from that ordinarily adopted for the cereal nurse crops. A 

dressing of phosphatic manure should be given to the nurse 

crop, e.g., 5 ewt. of basic slag in autumn or 5 cwt. of super- 

phosphate in spring, per acre. 

Seed and Sowing.—The only universally reliable character by 

which to distinguish Late Flowering Red Clover from ordinary 

Red Clover is the time of flowering. Locally grown seed 

should be sown, because the character of the cron can he 
Tee eee ee a oe eee 

~ At Cockle Vark on soil very subject to clover sickness 5 1b. is included in a 
mixture for a une year ley. 
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definitely ascertained, while the buyer is exposed to risk 

(owing to confusion of names) if he buys seed elsewhere. 
The seed should be drilled into the cereal crop at the usual 

time in spring at the rate of 8 lb. per acre. It should be 
rolled in, and if the soil is dry at the time of sowing heavy 
rolling is advisable. 

Subsequent Treatment.—After the harvest of the cereal nurse 

crop the clover should be rolled. The crop is not usually fed 
the same autumn, though calves are sometimes put on im 
Hampshire and sheep in the Isle of Wight (where growth is 
stronger). The clover may be slagged or dunged in winter, 

but usually is not directly manured. If it is intended to take 

seed it is not advisable to graze or mow for hay in the early 
part of the season. As a rule only one seed crop is taken from 

a ley. If cut for hay the first year a seed crop may come 
the second season. 

Harvesting.—The crop is usually harvested in August or 
September, but it can stand later than Broad Red Clover, and 
may even be carried up to November, under exceptionally 
favourable weather conditions. 

Readiness for harvest is indicated by the depth of brown 
colour of the field as a whole, and ripeness of seed is usually 

judged by picking heads and rubbing them out in the hand. 
The crop is cut with an ordinary mower, or with a side 

delivery reaper which leaves rows of little heaps instead of 
swathes; the self-binder has been successtully used. 

It usually lies for about two days in good weather, and is 

then turned with the fork, the heads being kept up as much 
as possible. No wind rows are made—the small pikes are 

pitched direct. Stacks are made rectangular, rather long and 
narrow to prevent heating. If the crop is well dried, chimneys 

are not necessary. 

Threshing.—Usually, threshing takes place the following 
spring; growers recommend that stacks of Late Flowering 
Red be left for threshing till after the other clovers have been 
dealt with. The operation is carried out with a ‘‘ combined ” 
threshing machine. 
Crop.—The average crop is about 260 lb. per acre. A 

maximum of three times this yield may be obtained under 
specially favourable circumstances. 

Disposal of Straw.—If fodder is scarce the stalks may be 
used as chaff in a mixed food for cattle, but this cannot be 
regarded as a high-class fodder. In other cases the stalks are 
used as litter. 

E 
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DOMESTIC, sRRULT | BOTELING 
WITH OR WITHOUT SUGAR. 

Fruir which is left exposed to the air will go bad. It may be 
preserved almost indefinitely if it is properly bottled. The 
reason why perishable fruits go bad so quickly is that under 
ordinary conditions the germs of decay present on their surfaces 
begin to grow, increase in numbers, and set up decomposition 
in the fruit. These germs may be already present on the fruit 
when it is put into the bottle, or, unless the bottle containing 
the preserved fruit 1s made air-tight, small quantities of air 
passing into the bottle may carry them in with it. In order 
to preserve fruit it is necessary : (1) to destroy or stop the growth 
of any germs already on the fruit, and (2) to seal the jar con- 

taining the fruit so that further organisms in the air are pre- 
vented from reaching it. 

These objects are carried out by placing the fruit to be 
preserved in a suitable jar and then raising the temperature 

sufficiently to destroy or render inactive any germs present on the 
fruit. This having been done the jar is sealed so as to prevent 
germs from entering from the outside. The method of destroy- 

ing the organisms or rendering them inactive is termed 

pasteurisation, and usually consists in heating the fruit in water 

or in syrup, though the fruit may also be heated whilst in a dry 
state, boiling water or syrup being poured over it afterwards to 

prevent it from drying during storage. 
Bottling is the most economical method of fruit preservation 

at the present time when sugar is dear, because :— 

(a.) The use of sugar is not essential. 

(b.) The process is simple and inexpensive. 
(c.) Fruit can be preserved whole for tarts or stewing or 

in pulp for jam-making at a later period. 

In view of the world shortage of sugar, the bottling of whole 
fruit cannot be too strongly recommended, because of xil methods 

of preservation, this requires the least amount of sweetening to 

render the fruit sufficiently palatable for table use. 

Method with Special Bottles or Jars.—Apparatus required:— 

(a.) Bottles.—Screw top or clip top glass jars are usually 

obtainable from any ironmonger. ‘The cheapest type 

of jar has a tin lid, but this is not so good as the 

others mentioned. Screw top jars are the best, 
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though those supplied with a metal spring are quite 
satisfactory. Before use, the bottles—particularly 
new ones—should always be tested for flaws as the 
seating for the rubber bands is apt to be imper- 
fect; sometimes a small ridge is left at this point 
in the making, and must be removed with a file 

in order that the cap will fit quite evenly with no 
sign of rocking. 

(b.) Steriliser—When small quantities of fruit are to be 
bottled, a large saucepan, boiling pan, fish kettle, 
or similar vessel for heating water will suffice, pro- 
vided it is deep enough. For fairly large quantities, 
a pan holding one or two dozen bottles is necessary. 
A sterilising outfit (several makes of which are on 

the market) may be usefully employed. 
In using any ordinary pan as a steriliser it is 

essential that a false bottom be fitted, as the bottles 

must not touch the bottom of the steriliser or 
boiling pan. A wire frame or strips of wood nailed 

together trellis fashion will answer the purpose. 

(c.) Thermometer.—For successful work a thermometer is 

necessary. One of a “ floating dairy ’’ type which 
registers not less than 212°F'. is very convenient, or 
the rather heavier stem variety answers quite well. 

A rubber washer will hold it in position. 

Note :—It is essential that great care be exercised in the 
choice and renewal of rubber rings, as faulty ones are often 

the cause of failure. When rings are kept from one year to 
another they are apt to “‘ perish.’’ Unperished rings, when 
stretched, will return to their original size, and when pinched, 
will not crease. It is cheaper to cast a doubtful ring than lose 
a jar of fruit. 

Selecting and Preparing the Fruit.—Slightly under-ripe fruit 
gives the best results in bottling. If all the fruit is not of this 
class, the ripe and unripe fruit should be separated and treated 

independently. Grade carefully so that each bottle contains even 
sized specimens. Wash well in cold water, with the exception 

of fruit like raspberries and loganberries ; these would lose flavour 
if so treated. Preparation before bottling varies somewhat 
according to the fruit, e.g., gooseberries should be topped and 
tailed; currants lightly shredded from their stalks; rhubarb 

skinned and cut into pieces of a uniform size; cherries must be 

BE 2, 
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stalked, and, if possible, stoned; the hulls should be removed 

from raspberries; large juicy plums may be cut in half before 
being placed in the bottle; peaches and nectarines should be 
skinned, stoned and halved; apples and pears must be peeled 
and ‘‘ quartered.’ A silver or plated knife only should be used 
for preparing fruit. 

Pasteurising.—Pack as tightly as possible in the bottles 
without bruising the fruit. Fill the bottles with cold water to 
overflowing. Place on the rubber ring, cap, and screw band 
or clip; screw up and then release slightly to allow air to 
escape during pasteurisation. Clips or springs allow the air to 
escape automatically. Place the bottles in the pan in which 
they are to be pasteurised, the cold water in the pan being 

within an inch of the tops of the bottles. Different fruits 
require different treatments, but for most fruits the following 

method will be found satisfactory :— 
(a.) With Thermometer.—Bring to the required heat 

slowly at the rate of approximately 2°F. per minute. 
A temperature of 155° to 180° is necessary. 

(See time-table at page 570.) 
(b.) Without Thermometer.—Bring the water very slowly 

to simmering, or until the hand cannot be held on 

the pan lid. When this point is reached, lift up a 

bottle for examination. If the fruit is still firm in 
the bottle put it back in the pan, but so soon as it 
begins to move about when the bottle is twisted, it is 

ready to come out. 

Should the water in the pan become too low through boiling, 
more should be added, but it must be of the same temperature 

as that in the pan. 

When ready, the bottles should be removed, the covers at 
once securely fastened down, and the bottles allowed to cool 
slowly. Hot bottles must not be placed on anything cold, or 
they may crack. When quite cold, remove the screw or clip 
and test the seal by lifting the bottle by the cover. This test is 
possible if the bottle and fittings are perfect. If the lid lifts off 

the fitting is imperfect. Find the fault and remedy it, then 
re-pasteurise. 

‘‘ Dry’? Method of Bottling.—This method, which is more 
particularly suited for plums and gooseberries, is very simple 
and gives results somewhat superior as regards flavour to those 
obtained by the foregoing methods. 
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Pack the fruit tightly in the bottles and place in a slow oven 

until the fruit shrinks slightly; it is then ready to come out. 
Have boiling water ready, remove one bottle, fill up with the 
boiling water and fasten securely before taking another bottle 

from the oven. See that the lids and fittings are warm before 

being placed on the bottles. This method may be adopted 
with special bottles, or with ordinary bottles or jars sealed as 
described below. 

Bottling in Ordinary Bottles and Jars.—Glass jars with a 
special device for sealing are to be preferred, and their use is 
strongly recommended, but if they cannot be obtained ordinary 
wide-necked bottles or jars may be used and sealed by one or 
other of the methods described below. The necks of the bottles 
should not be larger than is necessary for the insertion of the 
fruit, and should be so formed that air can be absolutely 
excluded by sealing. The chief difficulty in using ordinary 
bottles and jars is that of securing a sufficiently germ-proof seal. 
Several forms can be made to serve, if carefully applied, but 
it is advisable to examine the bottles in store from time to time 
in case fermentation or mould-growth occurs in any of them. 

If this happens, the contents should be consumed without delay, 
or the affected fruit should be treated again and _ re-sealed. 
Ordinary bottles or jars should not be packed so full of fruit as 
special bottles, on account of the sealing necessary to render 

them air-tight. Otherwise, pasteurisation should follow the lines 
of bottling in special bottles. 

Methods of Sealing.—The old method of tying a piece of 
bladder over the mouth of the bottle is fairly satisfactory. 
Bullock bladders, obtainable from a butcher, should be washed 
and soaked in warm water to soften them before use. They 

should be tied on with string, having been cut previously into 
pieces of such size as will leave a fair-sized margin below the 

string after tying. Better results are obtained by purchasing 

parchment paper jam covers for pasting or gumming on, pro- 
vided that the botties are afterwards kept in a cool, dry place. 
Corks may be used instead of bladders, scalding them well 
first and then, after insertion, sealing the tops with sealing or 
bottle-wax. Mutton fat is sometimes used. It is poured on 

the surface of the water in the bottle so as to form, when cool, 
a solid block of fat in the mouth of the bottle. 

Other methods are :— 
(a.) Two layers of parchment paper, pasted or gummed 
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separately one over the other, placed over the bottle 
and tied with fine string. 

(b.) Three or four layers of writing or ordinary paper, 
pasted, gummed, or starched separately, one over 
the other, and then tied tightly with fine string. 

(c.) Three or four layers of tissue paper dipped in milk 
and placed separately over the mouth and tied tightly 
with fine string. 

(d.) Calico, linen or cloth, cut to size, with paper rounds 

to lie exactly on the top of the bottle. Melt together 
1 lb. of resin, 2 oz. of beeswax, and 2 oz. of tallow, 

and paint the cut pieces of material. This sets in a 
few minutes, and a large number may be made at 
one time. ‘To use, place the piece of paper on the 
bottle, lay the prepared seal over it and tie round. 

The Use of Syrup.—tThe use of syrup is not essential, pure 
water being equally suitable and rather more transparent. 
Moreover, a thin syrup affects the natural flavour of the fruit 

without making it sufficiently sweet to render further sweeten- 
ing unnecessary. Should sugar be desired, a syrup may be made 
by adding 3 Ib. to 13 lb. of sugar to one quart of water, and 

boiling until the sugar is dissolved. If syrup is used for “‘ dry ’’. 
bottling, it may be added to the fruit when boiling in lieu of 
boiling water. If used for the other methods of bottling, it 

should be poured on the fruit before pasteurisation, in place of 
water. 

The Use of Saccharine.—The use of saccharine as a sweeten- 
ing agent for bottled fruits is not recommended, but may be used, 
preferably when such contents are opened for table use. It is 
of the utmost importance that the solution made by dissolving 

TIME TABLE. 

FRUIT. METHOD. TEMPERATURES. TIMES. 

| 

All soft and | Starting with | 155° Fahrenheit | 13 hours, rising to 140° in first 
stone fruits. | cold water in- | hour, and to 155° in next -half- 

side and out. | hour. Maintain at 155° for 10 
| | to 15 minutes for stone fruits, 

and at 155° for 5 minutes only 
| for soft fruits. 

Apples and As above. 180° Fahrenheit | 15 hours, rising to 150° in first 
pears. | | hour, and to 180° in next. half- 

| | hour. Maintain at 180° for 10 
| to 15 minutes. 

Syruped Cold syrup | 10°higherthan | 15 hours, as for each above. 
fruit. | ‘inside. for each above. | 
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saccharine in water should not be brought into contact with 
metal. For this reason it should be dissolved in a glass or cup 
and a wooden spoon used for stirring. On no account should 

it be used when bottles or jars having metal screw top fittings 
are employed. Saccharine should be added under the same 
condition as sugar (syrup) when bottling. The density of the 
solution will depend upon individual taste. 

Causes of Failure. 
(1.) Over-ripe fruit. 

(2.) Imperfect sealing. 
(3.) Water too hot causing mushy contents. The tempera- 

tures must be strictly observed. 
(4.) Cooking too long. The times given must not be 

exceeded. 

Points to Watch. 

(1.) Bottles must be scrupulously clean. 

(2.) Make sure that the false bottom is in the pan before 

putting in the bottles, otherwise they will crack. 
Do not allow the bottles to touch the sides or this 

also will erack them. 

{3.) Bottles should be screwed down tightly one at a time 

as they are taken out of the pan. Hot bottles must 
never be handled with a cold or damp cloth as this 
will crack them. 

(This article will also be issued by the Ministry as 

Leaflet No. 250.) 

ir et 
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GOOSEBERRY GROWING. 
GOOSEBERRIES are extremely valuable to the market grower both 

when grown by themselves and as bottom fruit in plantations. 
Owing to the climate they can be grown to greater perfection in 
this country than in any other. Of late years extension of their 
culture has received a set-back from American Gooseberry 

Mildew, but with the better control of that disease the position 
is now much improved. The profitable life of well-cared-for 

bushes may be said to be about 15 years. 

Varieties.—In selecting varieties for planting, due regard 
must be paid to the locality, the particular demand to be met, 

and to likely facilities for picking. They may be divided into 

distinct classes :— 

(a) In certain early districts such as the Cheddar, Exe 

and Tamar Valleys in the West, and Sandwich in 
Kent, it has been found most profitable to grow 
gooseberries for the early green berry trade, and 

for this purpose Berry’s Early and May Duke are 
tne most useful. These are usually marketed in 

chips or strikes. 

(b) The heavy cropping varieties such as Whinham’s, 
Berry’s Early, Crown Bob, Lancashire Lad, Care- 

less and White Lion, may be picked for sale as 
green berries, or for jam, or when ripe for dessert. 

The bushes are usually picked over a number of 

times. The quantity left to ripen should be 

governed by the amount of other fruit likely to 

be on the market, and facilities as to picking. They 

are marketed in half sieves. If sold for jam the 

bushes are cleared before or at latest when the berries 

begin to change colour, and the fruit is sent in half- 

sieves or in bags. 

(c) Certain districts find it most profitable to specialise in 

high quality dessert fruit. For this purpose Care- 

less is grown in Wisbech ; Cousin’s Seedling in East 

Kent, especially around Sandwich, and now, to some 

extent, in Wisbech; White Lion in Middlesex; and 

Early Sulphur in Middlesex and the Sandwich dis- 

trict in Kent. In addition there are the varieties 
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such as Gunner, Leader, Leveller, &c., which receive 

very special culture to produce the finest dessert fruit 
in the East Grinstead and Worthing districts in 

Sussex. In marketing these the 4b. chip is 

generally used, but Early Sulphurs from Kent are 
often sent in Peach Boxes holding 10 lb., while 

Leveller is carefully graded and the first grade 
packed in shallow boxes. | 

Propagation.—This is effected by means of either layers 
or cuttings, the latter being the better method and more 
commonly used. 

Layering consists in bending down strong healthy shoots and 
covering with earth to a depth of 8 or 9 in., leaving 6 or 8 in. 

of their tips free. This should be done about the end of June. 
In autumn these branches should be cut from the bush and 
lifted and, where a large root system has been formed, it may 

be divided into two and both the upper and lower portions of the 
stem used to form young plants. Although the buds on the 
lower portion will when it is planted out be upside down, this 
will not materially affect the young shoots, which behave quite 
normally. 

Cuttings may be taken in the autumn from healthy, well 
developed ripe wood of the same season’s growth as soon as 

cerowth has ceased and the leaves have fallen. Weak or rank 

material should be avoided, as it does not produce good stock. 
The thickest wood only should be used and this should be cut 
from 8-10 in. long and, if possible, with a heel or small piece 

of the preceding year’s growth, on account of the large number 
of dormant buds at the base which readily break, whereby roots 

are rapidly formed. Cuttings should be planted about 6 inches 
apart in rows 80 inches apart with as little delay as possible, to 

avoid any drying out. Jf, however, the ground is not ready, 
or the weather is unfavourable, the planting should be postponed 

until early spring, the cuttings in the meantime being carefully 
bedded in a sheltered position or stored in moist sand or moss 
in some suitable shed or building. It is most important that the 
cutting bed be of a light friable well drained soil, somewhat 
‘‘sharp ’’ and ‘‘ in good heart,’’ or poor root systems with corre- 
spondingly poor growth will be obtained. The usual method of 
planting is to take out with spade or plough a furrow with one 
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vertical side 6 inches deep. The cuttings are placed about 
6 inches apart against the vertical side, the ends pressed into 
the solid ground, and the soil returned 2 inches at a time, 
each layer being carefully trodden. The secret of success is 
firm planting, and if the cuttings are lifted at all by frost they 
must be trodden tight again. In the early spring the top few 

inches of the land should be kept well hoed to prevent the 

cuttings drying out. 

If required for bushes on a “ leg’’ the cuttings should be 
disbudded except for some 8-4 buds at the apex and those 
immediately at the base, the prcduction of suckers being thereby 
prevented. If, however, for bushes on a stool, no disbudding 

should be done, as the production of suckers is required for 
replacing old or diseased branches. During the two following 
seasons the young bushes will require thorough cultivation and 
spraying, and in the autumn two years after planting should be 
ready for planting out in their permanent position. 

Location—Soil.—In order to minimise the risk of American 

Gooseberry Mildew it is important to select a well drained 
unshaded site where there is a free circulation of air, as close 

humid conditions are very favourable to the development oi the 

disease. 
Gooseberries prefer a deep, cool, well drained loam, but will 

do almost anywhere, except on extreme soils which are hot and 
dry or cold and wet. On the lighter soils considerable assistance 

from bulky organic manures is required. 
Preparation of Land for Planting.—The land to be planted 

out permanently should be thoroughly cultivated to a depth of 
12 in. or 15 in. by ploughing, sub-soiling and cultivating, or by 

double digging. 
The best crops to take prior to planting are either potatoes or 

some other root crop, which permit of the land being thoroughly 
cleaned, cultivated and manured. If, however, the land has 

not previously been well done it should be given, prior to 
ploughing, a dressing of 15-20 tons of dung per acre or an 

equivalent dressing of some other organic nitrogenous manure. 

It is extremely important to have the land clear of couch, 

twitch, &c., before planting, especially if the bushes are to be 
grown on the “‘ stool ’’ method. If the soil is thought to be in 
the least degree acid, or has not been limed for a number of 
years, it should be given a good dressing; the expense will be 

well repaid. 

Planning.—Gooseberries are best set at 6 ft. square either 
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when grown by themselves or used as bottom fruit in a mixed 

plantation. They may be set closer in the rows, and for weak 

or upright growing varieties such as Lancashire Lad 5 ft. square 
is often sufficient. Sunshine and good air circulation are such 

an important aid in the control of fungoid pests that it is 
essential to avoid overcrowding, especially in mixed plantations. 
Generous spacing also permits of a maximum amount of horse 
cultivation. 

Forms of Bush.—Gooseberries are usually grown either on 

a 6-8 in. leg or as true bushes on the stool principle. The 
former has the advantage of enabling the land to be properly 

cleared of twitch, &c., but should only be employed on rich soils 
where the branches are not liable to die back. 

The latter is more suitable on the lighter lands, where the 
branches die back, as these can readily be replaced by the strong 
suckers which the system produces. 

Planting.—Gooseberries may be planted in the autumn, 
winter, or spring, whenever the land is in good friable condition. 
If cold wet weather commences unusually early the planting 

is best deferred until the spring, and the young stock should 
always be carefully heeled in. Before planting, all broken or 
strageling roots should be trimmed off and the three to four 
main shoots cut back about two-thirds to an outside terminal 
bud. Planting is best done with a spade. The roots should be 
well spread out and the soi! put back should be firmly trodden. 

If the bushes are to be grown with a “leg ”’ they should 
be planted at the same depth at which they were growing in 
the nursery row; but if for the ‘‘ stool ’’ form of bush, the 
lowest branch should start just below the surface of the soil to 

encourage the production of suckers. 

Manuring.—Gooseberries must be generously treated in the 
matter of organic manures if good bushes carrying heavy crops 
are required. ‘They respond remarkably to good farmyard 
manure. Good shoddy, fish, meat meal, or crushed hoofs may 

be used. Basic slag on heavy soils, or bone meal and kainit on 
light soils may be applied when these dressings are not given. 

Unless the land contains a sufficiency of lime it must be kept 
well supplied with it. One ton per acre of fresh burnt water 
slaked white lime every two or three years is sufficient. On the 
stiffer soils an annual dressing of 5 cwt. per acre of ground white 
lime is suitable, or on the lighter lands two tons of small chalk 
every two or three years. 
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For further information as to manuring, see Leaflet No. 314; 
and as to Liming, Leaflet No. 170. 

Cultivation.—The land must be kept in good tilth to con- 
serve moisture, especially while the crop is developing, as on the 

vigour of the bushes the weight of the crop depends to a large 

extent. Several hand hoeings will be necessary, and the horse 
hoe or cultivator should be used every fortnight—especially as 

soon after heavy rain as possible—until the berries are picked. 
During the latter part of the summer no more cultivation should 

be given than is necessary to keep down weeds, otherwise late 
sappy growth may be encouraged. 

Pruning.—With Gooseberries, fruit is borne at the bases 
of short spurs on wood from 1 to 10 years old, but the finest 
fruit 1s produced on young vigorous wood of the preceding year’s 
erowth. It will therefore be seen that it is essential to practice 
a system of pruning sufficiently hard to produce plenty of young 
srowth, and, with varieties which do not form natural spurs 

readily, a system of spur pruning will be required. Unless closely 
pruned the weak growing varieties would soon lose vigour, but 
strong growers, such as Whinham’s Industry, require more 

latitude on good soils, and the leaders of these should not be 

shortened after the first two or three years. 

At the end of the first season’s growth 5 to 6 of the strongest 

shoots should be selected to form the foundation of the bush 
and should be cut back from one-half to two-thirds according 

to their vigour, the weaker being cut harder than the stronger, 

and all remaining superfluous material should be cut back to 
spurs 1 in. long for the production of fruit buds. It should be 

borne in mind that the position of the terminal bud which is 
left aids in determining the direction of the following season’s 

srowth of the branch. 

During the sueceeding annual prunings, the chief points to 

remember are :— 

(1) Do not crowd the bush with too many main branches, 

which should be so spaced as to admit the sun's 

rays and the hand of the gatherer. Increase the 

number as the bush increases in diameter, but keep 

them well spaced, yet at the same time well furnished 

with laterals and fruit spurs. 

(2) Cut back sufficiently hard to keep the bush vigorous, 

to ensure a supply of young wood and to cause buds 
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to break and form fruit spurs, instead of remaining 
dormant and leaving lengths of bare wood. ‘his 
cutting back must not of course be excessive, or 
nothing but a forest of sappy growth subject to 
disease will result. The severity of the pruning 
should be governed by the condition of the bush and 
the response made to the method adopted th: 
previous winter. 

(3) Never allow any intercrossing of shoots and cut back 

evervthing growing inwards and tending to choke 
up the centre of the bush. Very strong shoots 
should be cut right out, as spurs from these rarely 
form fruit buds and merely produce increased wood 
growth. 

(4) Aim at replacing old worn-out wood with healthy 
young shoots or suckers. If this is done regularly 

the vigour of the bush is maintained and the length 

of its profitable hfe much prolonged. 
(5) The weight of fruit, especially in the case of varieties 

of a spreading habit, frequently tends to cause 

excessive drooping of the branches, which leaves 
the centre of the bush unduly open. These and the 

lower and outside branches should be cut back to an 

upper bud and new material trained to fill the head. 
(6) Varieties differ in habit and strength of growth, and 

in their readiness to form fruit spurs. As with 

other fruits, to obtain the best results each variety 

requires a careful study of its habits and a system 

of pruning calculated to counteract its weaknesses 

and beneficially assist its peculiarities. 

Fungoid and Insect Pests.—The Gooseberry, in common 
with other cultivated fruits, is subject to attack by several insect 

and fungoid pests, the more serious of which are mentioned 

below. 

American Gooseberry Mildew (Spherotheca Mors-uve, 

Berk).—Fortunately this disease can be controlled by the careful 
tipping and burning in the autumn of all diseased shoots, com- 

bined with thorough sprayings with lime sulphur spray as the 
buds are bursting in the spring, just after the blossoms are set, 
and in the late summer after the fruit is picked. Certain 

varieties are damaged by lime sulphur, and half-summer strength 
should be used on Keepsake (Berry’s Early), Lancashire Lad, 
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Careless, and Crown Bob. Yellow Rough (Golden Drop) cannot 
safely be sprayed with lime sulphur at all. ‘See Leaflet No. 
195.) 

Gooseberry Sawfly (Nematus ribesti, Curtis).—The larve of 
this sawfly are frequently very troublesome, attacking the leaves 
and young fruit which are sometimes entirely cleared off. They 

are, however, easily checked by thorough spraying with arsenate 
of lead at the rate of 4b. to 100 gallons of water. This spray 
must not be used within six weeks before the fruit is gathered. 

For other washes see Leaflet No. 12. 

Aphides.—Various species may—when conditions are favour- 
able—increase to such an extent as to damage the bushes 
seriously and prejudice the crop. They may be controlled by 
very early spraying before the curling of the leaves prevents 
them being wetted. If the leaves have been allowed to become 

badly curled, the infested tips should be picked off and burnt. 
(See also Leaflets Nos. 68 and 104.) 

Red Spider (Bryobia ribis).—This is really a mite, scarcely 

visible to the naked eye, and may prove very troublesome in 
droughty summers. Its presence is usually first detected by the 

characteristic yellow and sickly appearance of the leaves. It 
may be eradicated early by application of oil emulsion, liver of 
sulphur and various proprietary washes. 

List of Standard Commercial Varieties. 

VARIETY AND SEASON. DESCRIPTION. 

Careless ... ae it Chiefly grown in Wisbech and East Anglia. 

Cousen’s Seedling ...; Chiefly grown in Kent and Wisbech. 

(Sandwich Yellow) 

Crown Bob _.... va | Distributed over a large area. 

Howard’s Lancer ... | Very similar to White Lion. 

Keepsake a a | Widely distributed. 

(Berry's Early) 
Lancashire Lad... | _ Widely distributed. 

Whinham’s Industry | Widely <listributed. 

Wehite Lion = _.. | A Middlesex favourite. 



1920. | GOOSEBERRY GROWING. 579 

Descriptive List. 

VARIETY AND SBASON. DESCRIPTION, 

Crown Bob ..... ...| For picking green. Large, red, thin skin, hairy. 
; te ey Growth strong and spreading. 

Careless -.. OF Chiefly grown for jam or picking green. Large, 
creamy white, smooth skin. Growth rather 

Midseason. slender and spreading. Suitable for Wisbech 
or East Anglian districts. 

Cousen’s Seedling .. Late dessert. Medium size, yellow, hairy. Makes 
te eG ee a small pendulous bush. Much grown in Kent, 
CORON Fee OteD now also Wisbech. 

Howard’s Lancer Dessert or picking green. Very large, greenish 
eh ees white, smooth, carries well. Growth strong and 

rather spreading, 

Keepsake bee Ripens late, but one of the earliest for picking 
(Berry's Early) green. Medium size, green, hairy. Growth 

pendulous. 

Lancashire Lad se... | Dessert or picking green. Large, dark red, hairy. 
Midseason.| ° An old favourite, but still does well in most 

| localities. 

Whinham’s Industry | For picking green or for jam or cheap dessert 
| trade when colouring. Large, red, hairy. Growth 

Midseason. strong and upright. A favourite market sort, as 
| it succeeds on most soils ; is a very heavy cropper 

and the fruit carries well. 

White Lion Very late. Useful as dessert or may be picked 
green. Large, white, slightly hairy. Growth 

Very late. strong and spreading. Extensively grown in 
y ** S = . < 

Middlesex on the extension system. 

(The above article will shortly be issued by the Ministry as 

Leaflet No. 346.) 
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FEEDING STUFFS IN SEPTEMBER. 

ProFressor T. B. Woop, C.B.E., M.A. 

Animal Nutrition Institute, Cambridge University. 

On the whole there has been very little change in prices of 
feeding stuffs since last month. English oats are slightly dearer, 
and imported oats distinctly cheaper, palm-kernel cake has risen 
in price by 5s. per ton, and ground-nut cake fallen by about 
£1 per ton, and there have been a few other small changes, but 
nothing to alter the situation. 

\ 
| 

: 

| | | C Pies 
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Name. Qr. nee Vale | value (|e "ire Meee 
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| | 
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as maple .. 22 (D22/G B04s0O7 SollOr Mio aign I oaeto. Tole segue age 3°85 
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pees ., Coarse midadlings | eB O20 2 10 13 0 0] 64 4/0 215 
Barley meal .. 7 i | 26 0 0 iu6 9414 0| 71 7/0 3°75 
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, Cereals generally are still relatively dear, costing 3d. or more 
per lb. of starch equivalent. Exceptions are Argentine maize, 
coarse middlings and dried grains which provide starch equivalent 

at about 2d. per lb. Beans and peas are about the same price 
per lb. of starch equivalent as cereals. Cakes and oil seed meals 
are considerably cheaper, the cost per lb. of starch equivalent 
being from 23d. in linseed cake to less than 13d. in coconut 

and palm-kernel cakes. 
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There is greater choice of feeding stuffs on the market than 

there was some time ago. English beans and peas, buckwheat 

and rye are now quoted. 

Undecorticated Cotton Cake.—It is satisfactory to notice that 
the cake likely to be in most immediate demand, namely, un- 
decorticated cotton-seed cake, at £12 10s. per ton, provides 

starch equivalent at the reasonable price of less than 24d. per Ib. 
At this price it will probably be widely used for milch cows at 
grass. It is specially suitable for this purpose as its astringent 
properties prevent scouring when the grass becomes watery in 
the early autumn. 

Palm-Kernel Meal for Pigs.—Since last month Messrs. 
Mackenzie and Fleming have issued, under the title of Modern 
Pig Keeping, a pamphlet which describes the results of many 
pig-feeding trials carried out at Cambridge between 1917 and the 

present time. Their trials have demonstrated the suitability of 
palm-kernel meal for all kinds of pigs when used under proper 
conditions For young growing pigs it should be supplemented 

with dried blood or some similar product, for fattening pigs with 

maize meal or some other starchy fat-producing food. Copies 
of the pamphlet can be obtained for the cost of postage from the 

_ Secretary, School of Agriculture, Cambridge. Pig keepers will - 
find the use of palm-kernel meal most economical, as it provides 
starch equivalent at less than 13d. per lb. as compared with 3d. 
or more in the case of most cereal meals. 

Dried Blood.—Manufacturers of feeding stuffs appear to be 

turning their attention to the preparation of suitable samples of 
dried blood. Foods of this kind, which are prepared from animal 
products, require great care in their manufacture. If prepared 

from the blood or offals of diseased animals they are liable to 
transmit disease. If not properly dried they will not keep. 
When prepared with proper care, it seems likely that they may 
be very useful additions to cereal or other meals as sources of 

protein and of accessory food factors or vitamines. 

Fish Meal is another feeding stuff of this kind, but its manu- 

facture has now been standardised. Formerly all kinds of fish 
refuse were dried together and sold as the evil-smelling product 
known as fish guano. In this form it could only be used for 
manure. The fish refuse is now carefully selected. Some of it 
is still used for making fish guano, but the better stuff is steamed, 
extracted, dried and ground to a meal, which has little smell, 

FP 



582 FEEDING STUFFS IN SEPTEMBER. [SEpr., 

is fairly acceptable to animals, and has a constant composition 
of about 55 per cent. protein, 4 to 5 per cent. of oil, and not less 
than 16 per cent. of phosphate of lime. It should not contain 
more than 12 to 18 per cent. of water and 4 per cent. of salt. 
Buyers should see that they get a standardised product of about 
this composition. 

Fish meal of this kind was tested on many occasions during 
the later stages of the War, and found to be suitable for a great 
variety of purposes. In using it for all purposes certain facts 
must be borne in mind. In the first place it contains no carbo- 
hydrate, and since this is a necessary constituent of the diet of 
farm animals, fish meal should always be used in conjunction 

with starchy foods. Secondly, fish meal is so rich in protein and 
ash constituents that it is not suitable to form more than a small 
fraction, say, one-eighth to one-twelfth of the whole diet. 

With these reservations it may be used successfully for all 
kinds of stock—cattle, sheep, pigs, and even horses. Special 
notes on the use of fish meal appeared in this Journal for August, 

1919, p. 480, and August, 1920, p. 414. 

Note.—In the issue of this Journal for August (page 415) was 

given a ‘‘ Standard Analysis of White Fish Meal,’’ to which the 
Association of Fish Meal, Fish Guano, and Fish Oil Manu- 

facturers—representing nearly all the manufacturers of fish meal 
in Great Britain—have agreed to conform. An error in printing 
occurred in this issue, and the analysis is here reproduced in 

its correct form. 
Albuminoids - . - - Not less than 55 per cent. 

Phosphate of Lime . Ey) Mase! ease, Was ORL ees 

Oil - - - - - Not morethan 5 ,, ” 

Salt - = bad = F; 39 93 ” 4 ” 
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INSEE ee FUNGUS PESTS IN 

SEPTEMBER. 

Lirrte can be done during September to prevent damage by 
the pests which are now apparent, as during this month crops 
of all descriptions are being harvested. Notes should be taken, 
however, of the pests which are prevalent and the damage they 
cause, in order that precautions may be taken in another season 
to prevent similar damage. 

Vegetables.—Among the general pests causing damage at 
this period may be placed the various Cut-worms. ‘I"hese are 
the caterpillars of certain moths such as the Turnip Moth, the 
Heart and Dart Moth, the Yellow Under Wing and others. They 
are also known as Surface Caterpillars, as during the day they 

usually hide in the upper surface of the soil or under shelter 

such as leaves, grass, or stones, but at night they come out and 

feed on the leaves or stems of succulent plants, more frequently 
on the latter. A common form of injury at this season’is for 
the caterpillars to bite through the stems of succulent plants 
such as cabbages, especially those which have been newly planted 
out, but these pests also attack such crops as mangolds, turnips 
and potatoes. Young cabbage plants are rendered useless by 

these ravages, and the tops fall to the ground. Such damage 
is often found where ground is not properly cultivated, the 
presence of weeds having attracted the female moths to lay their 
eggs in this place. Where only a small number of plants is 

to be dealt with the simplest method of preventing further 
damage is to search the surface soil around the base of injured 
plant and discover the caterpillars. These vary in colour from 
a reddish brown to grey or grey-green. Further particulars are 
given in Leaflet No. 88. In both this instance and in other 
cases of soil pests much good may be done by regular hoeing. 

Owing to the wet summer Botrytis in onion plants is likely 

to be prevalent, and every effort should be made to ensure that 
the plants are well dried off before storing. Thorough drying 

of root vegetables before storing is a point that should be 
emphasised, as many of the roots can only spread under damp 
conditions, while in a year like the present special attention 

should be paid to the drying off of potatoes as far as possible 
before they are pitted. 

Autumn-sown onions should be examined very closely while 
in the seedling stage for traces of Onion Smut. This is a disease 

which as yet is uncommon in England, but is making its 

F 2 
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appearance in various districts. It is a soil fungus, and attacks 
plants only when they are very young. The disease can then be 
detected, as grey streaks on the leaves and bulbs: later it 
breaks through as a black powder. Where found its presence 
should be reported at once to the Ministry. 

Mm many cases runner beans or peas curled or having 
small dark-coloured spots or patches which sink below the general 
level of the surface. This is a sign of the Bean Pod Canker, and 
infected beans should not be used for seed, as the rooulentat crop 
would show the disease at an early stage of growth and be killed 
before the flowering season is reached. Full particulars of this 
disease are given in Leaflet No. 185. 

Fruit.—At this time of the year fruit growers are often puzzled 
to account for the various markings upon fruit, more especially 
on apples, which are frequently spoiled for market purposes. 
The commonest of these markings, namely, those caused by 
apple scab, are fairly well known, and may be shown by dark 
or russety patches, or in extreme cases deep cuts and cracks. 
Markings that are not so well known are found in certain 
districts ; these are caused by capsid bugs, and the green apple 
capsid, Plesiocoris rugicollis, punctures the leaves. and 

fruit, and also the shoots of the apple. A full account of the 
insect and the damage it causes are given in Leaflet No. 319. 
Tt may here be stated, however, that the attacked apples are 

usually deformed: the skin shows rough, russety patches with 
scattered pits and pimples, indicating the position of the original 
punctures. As in the case of apple scab, really bad specimens 
are shapeless, and may have cracks extending deeply into the 
interior. The best way to control this pest is by spraying with 
nicotine and soft soap before the blossom bursts. . 

Brown Rot on plums and apples was mentioned in the notes 
in the July issue of this Journal. Owing to the wet weather the 
trouble became serious, and it is probable that there will be a 
large number of apples attacked by this disease. In such cases 
every effort should be made to remove and burn all diseased 
fruit, and where possible to cut out the spurs to which the 
fruit was attached, as such spurs are now known to be infected. 

Among the plum trees, Silver Leaf should still be looked for, 
and ae which are showing a silvering of the leaves should be 
dealt with or marked if it is not possible to do more. Where 
only one portion of a tree is attacked it is usually sufficient to 
cut the diseased part away, but care should be taken that the 
branch is removed sufficiently far back that no mycelium or 
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spawn of the fungus is left in the tree. This can be detected 
by the absence of a brown stain in the wood. In any case 
it is far better to cut the branch back flush with the trunk. 

Where the trunk is infected it is preferable to remove the whole 
tree, and growers are reminded that under the Silver Leaf 

Order all dead wood of plum trees should be cut out and burnt 
before 1st April of each year. Silver Leaf chiefly attacks 
Victoria plums, but it also affects other stone fruits and apples, 
as well as certain shrubs, more especially the Portuguese laurel. 
Wherever it is found steps should be taken to cut out and burn 
diseased branches or trees. 

It is during September that gooseberry shoots attacked by 

American Gooseberry Mildew are best removed. During the 

summer the mildew is seen as a white glistening substance on 

shoots and young leaves. This, however, by September has 
usually changed to a deep chocolate brown, and the resting 
spores are developed. During this month the resting spores 

commence to fall to the ground, and diseased tips should 
therefore be removed and burnt as soon as possible. By this 
time the wood is sufficiently ripe, and fresh growth will not take 
place. If the tipping is done too soon new shoots are formed, 
and these frequently become attacked with the white stage. 

When cutting out the old raspberry canes care should be taken 
to remove and burn all rubbish, as the Raspberry Moth spends 
the winter in shelter afforded by the old canes, crevices of the 

supports, and in rubbish (See Leaflet No. 14.) Another rasp- 
berry pest which breeds on the old canes is Hendersonia rubi. 
This fungus attacks young canes during the summer, causing red 

or purplish patches of variable size to appear on the stem. 
These increase in size, and during the winter change to a dull 

grey or dingy white colour. When the bark has been killed on 

such patches the spores of the disease are produced and these 
infect young canes in the following season. It is necessary, 

therefore, that all old canes should be burnt, and any voung 
diseased canes cut out and treated similarly. 

In some districts Apple Sucker gives a great deal of trouble in 
the spring, the young larve getting into the blossom clusters 
and sucking the nutriment until the blossom appears as though 
it had been frosted. The adults are in the flying stage in 

September, and where the apples have been picked before the 
insects have laid their eggs it is possible to kill a large number 

of the pests by spraying. As at this date injury to the leaves 
is not of great importance, any insecticide, such as paraffin or 
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creosote emulsion, may be used. The presence of this tiny 
white fly can usually be detected readily by shaking the tree or 
branch. Further particulars are given in Leaflet No. 16. 

Fruit growers should make preparations for grease banding 
their trees, and obtain the necessary materials. The reason for 

grease banding trees is that certain moths, chiefly the Winter 

Moth, the Mottled Umber, and the March Moths, have wingless 
females which have to climb the various trees before they can 
lay their eggs. Full particulars of these moths are given in 
Leaflet No. 4. The moths first appear above the ground about 

the end of September, and may appear any time during the 

next few months, according to soil and other conditions. If 
the grease on the bands is kept sticky the moths are caught 
and prevented from laying their eggs on the tips of the shoots. 

Every moth caught would probably lay several hundred eggs, 
which in due course would hatch out to the familar green 
caterpillars which cause so much damage early in the year. 
Such bands are of no value in checking the Codlin Moth, but 
the hay bands recommended for this in a previous article (July, 

1920, p. 378) should now be removed and burnt. 

Cereals.—All cereals should be harvested by September, but 
it may be mentioned here that the Gout Fly or the Ribbon-footed 
Corn-fly, as it is also called, caused much damage this season 

to wheat and barley. The latest brood will lay its eggs on 
wild grasses, or on young wheat if this is near. In such cases 
wheat and barley should not be sown close to a_ previously 
infected field. The grass on the headlands should be kept down, 
and if wheat has to be sown near, the operation should be 
deferred as late as possible, so that the late brood of flies may 

find no young plants on which to lay their eggs. 

General.—It cannot be too strongly urged that the collecting 

and burning of refuse in gardens and fields is the best possible 

preventive of further damage by different pests, since a great 

many of the common pests over-winter in the refuse heap and 

frequently find their way back on the land when the manure 1s 

distributed in the spring. 

For the same reason infected food plants should not be given 

raw to animals, as in many cases the fungus spores pass 

unchanged through the animals and are. replaced often on 

uninfected land with the dung. Many fields are infected with 

injurious soil-inhabitating fungi in this way. . 

Any of the Leaflets mentioned in this article may be obtained gratis and post free 

on application to the General Seerctary, Ministry of A griculture and Fisheries. 
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AGRICULTURAL RETURNS, 1920. 

The following memorandum on the Agricultural Returns for 1920 was 

issued by the Ministry on 13th August :— 

The preliminary tabulation of the Agricultural Returns shows that the 

total acreage under crops and grass in England and Wales on June 4th last 

was about 26,520,000 acres, a net decline on last year 

Crops. of 228,000 acres. Arable land accounts for 12,020,000 

acres, and permanent grass for 14,500,000 acres. The chief features of the 

returns are a reduction in the corn area and an increase in the area of clover 

and rotation grasses and green crops, together with large reductions in the 

number of cattle and sheep. In the case of pigs, there has been an increase. 

The acreage under Wheat, 1,877,000 acres, is 344,000 acres less than in 1919, 

and only 70,000 acres above that of 1914. Oats are also being grown to a less 

extent than last year, the decrease being about 300,000 acres ; but the total, 

2,267,000 acres, is still 340,000 acres greater than in 1914. On the other hand 

the acreage of Barley has been increased by 127,000 acres to 1,637,000 acres, 

the highest acreage recorded since 1904. Beans occupy 258,000 acres, or 

nearly 10 per cent. less than last year, but the area under Peas has been 

slightly increased. The total area under Cereals and Pulse is 6,450,000 acres, 

or 540,000 acres less than 1919, but still some 325,000 acres above the average 

of the ten years 1910-1919. 
Potatoes are being grown on a largely increased area, the total, 544,000 acres, 

being 70,000 acres greater than last year, and apart from 1918 is the largest on 

record. There is little change in the root crops. 

Among other crops the most noticeable changes are the very large increase, 

58 per cent., in the area devoted to vetches and tares, and the comparatively 

smaller but still large increases in the case of cabbage, kohl-rabi, rape, lucerne 

and mustard. The area of sugar beet, about 3,000 acres, is about eight times 

as large as last year, whilst flax occupies 22,000 acres, or 4,000 acres more than 

in 1919. The acreage devoted to hops has risen by about 4,000 acres. The 

area of bare fallow, though less than last year, is still much above the pre-war 

average. 

Clover and rotation grasses have been increased by 190,000 acres to 

2,448,000 acres, of which about two-thirds, or 1,670,000 acres, were reserved 

for hay, this being an addition of 170,000 acres. The acreage of meadow hay 

was also increased, and the total area mown for hay this year was 6,080,000 

acres as compared with 5,670,000 acres last year. 
Horses used for agricultural purposes were reduced by 25,000, and there 

ion eee was some falling off in the number of foals, which 

were 7,000 less than in 1919. 

A serious decline is shown in the total number of cattle, the figures being 

only 5,547,000 against 6,194,000 in 1919, a reduction of more than 10 per cent. 

and the smallest number recorded since 1903. The decline is most pronounced 

in young cattle under one year old, the reduction in this class being nearly 

300,000 or 25 per cent. The number of young cattle was exceptionally high 

during the War, but the serious reduction which has now taken place makes 

the number on farms on June 4th less than in any year since 1893, when the 

numbers of this class were first distinguished. The number of cattle from 
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one to two years old is also much less than last year, the reduction in this ease 
being 160,000, or nearly 13 per cent. Cattle above two years old are slightly 

more numerous, while cows and heifers (in milk or in calf), though reduced 

by about 200,000 to 2,350,000, are 90,000 greater than in 1913, so that there is 

ample breeding stock from which to replenish the herds of the country. 

Sheep have been largely reduced and the total now stands at only 

13,380,000, or 1,750,000 less than a year earlier. 

total ever recorded, and is 5,340,000, or 29 per cent., below the average of the 

10 years immediately before the War. 

decline, the heaviest relative reduction being in those one year old and above, 

This is by far the smallest 

All classes of sheep shared in the 

Pigs, on the other hand, are being kept in larger numbers than in the last 

three years, the total, 1,995,000, being the highest since 1916. Sows kept for 
breeding increased to a relatively greater extent than other pigs, the addition 

being nearly 40,000, or about 15 per cent., so that the prospects of a further 

increase in the number of pigs appear to be good. 

AGRICULTURAL RETURNS OF ENGLAND AND WALES, 1920. 
PRELIMINARY STATEMENT for 1920, compiled from the Returns collected 

on the 4th June; and comparison with 1919. 

CROPS. 

DISTRIBUTION, 1920. 1919. INCREASE. DECREASE. 

Per | Per 

Acres. Acres. Acres. | Cent.| Acres. Cent. 
TOTAL ACREAGE under all CROPS and |26,519,340 |26 747,950 228,610 0-9 
GRASS (a) 

ARABLE LAND aS: ve ee |12,020.110 |12,308,870 ne ae 288,760 2°3 

For Hay .. | 4,406,120 | 4,170,510 | 235,610 | 5°6 a a 
PERMANENT GRASS (a). Not for Hay |10,093.110 |10,268,570 bi ae 175,460 | 1:7 

TOTAL 14,499,230 |14,439,080 60,150 O-4 ae | 

Autumn Sown AP 3 1,792,350 | 2,074,630 282,280 | 13°6 

Wheat .. | Spring Sown A 0 ie Cy 0 61,920 | 422 
TOTAL 40 ats ee | 1,877,000 | 2,221,200 ha : 344,200 | 15°5 

Barley.. dc A ae Sc -. | 1,636,770 | 1,509,720 127.050 S4 “fs we 
Oats ae aXe Ae Sh -- | 2,267,100 | 2,564,330 A An 297,280 | 276 
Mixed Corn .. ae ik sie of 148,440 142,660 5,780 | 41 Be Va os 
Rye At ee we avs 1A 96,470 106,520 ava oe 10,050 9°4 

Beans .. oo Sitfey .. | 257.640 | 284,630 ba iy 26,990 | 95 
Peas 56 Bi 165,120 163.480 1,640 10 oy ote 
Buckwheat .. fe f 4,810 6,310 3H sé 1,500 | 23°8 
Potatoes AP Pe are i 544,300 475,380 68,920 | 145 1h AC 
Turnips and Swedes 990,820 983,400 7,420 Os ae Be 
Mangold ye ae e, 385,780 396,050 Ae oe 10.270 | 2:6 
Cabbage, Savoys, and Kale 62,080 51,580 10,500 | 204 an he 
Kohl-Rabi Ac : 11,160 9,630 1,530 | 15:9 as Keel Gu 
Rape .. De : ‘ 100,440 93,230 7,210 ide 3 
Vetches or Tares a : 121,720 76,960 44,760 | 58-2 Be oy: 
Lucerne AG ae 44,490 38,760 5,730 | 14°8 Re poe 
Mustard a ne : 71,86 63,280 8.580 | 13°6 ae ae 
Brussels Sprouts .. ae ; 12,650 11.920 730 61 Bt : 
Cauliflower or Broccoli... 8,850 9,450 .- .- 600 | 673 
Carrots as a 9,640 11,380 “e oe 1,740 | 15°3 
Onions ste ae E 4,460 6,860 os ie 2400 | 35:0 
Celery aN us : 4.300 4,150 160 | 36 if. “a 
Rhubarb A : ; 5.580 6,110 Ne eae 530 | 8&7 
Sugar Beet ; ag te 3,110 390 2.720 | 697-4 ae 
Chicory Hf E ee x ‘ ae 270 70 | 25°9 
Flax for Fibr ‘ Ae 740 oO]: 
Linseed be ae we 12,730 18,460 Sia eae F i 
Hops .. ae Ne AC 20,760 16,740 4,020 | 24:0 = ts 
Small Fruit .. Ac ate 60,280 58,700 158) | 27 aie aes 

For Hay . | 1.674.020 | 1,501,250 | . 172,770 | 11°5 ” 
CLOVER and ROTATION J Not for Hay 774.280 757,180 17,100 23 AS 

GRASSES —_—— |---| ———_ — a 
TOTAL 2.448.300 | 2.258,430 189,870 84 at em 

SURES SE EERE CE EEE LS OSs eee 

OTHER CROPS ate aye 67.110 68,45 a 
BARE FALLOW 566,260 650.440 | A 
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LIVE STOCK. 

| Per Per 
No. No. * No. , Cent No. Cent. 

Horses used for Agricultural purposes 789,060 814,200 Pi a 25,140 3] 
(including Mares for Breeding) 

by stern a ee One year and above | 235,700 | 230,830 | 4,870 | 21 i P; 
lions’y 8 Under one year 97,340 104,000 | a8 6,660 64 

Other Horses Bye an a ae 243.840 227,790 | 6.050 2°5 a a 

TOTAL OF HORSES 1,365,940 | 1,386,820 | Tee late 20,880 15 

Cows and Heifers in Milk 2 1,827,560 | 1.943.670 b UL FIO 6:0 

Cows in Calf. but notin Milk .. 242,890 292,290 | a. 49 400 16°9 
Heifers in Calf fe ais a 2% 282,400 317,530 | “i at 35,130 | 11-1 
Other Cattle:—Two years aud above | 7,/78.160 | 1,167,080 | 11,080 0-9 “A ss 

As ‘5 One year and under two | 1,108.840 | 1,271,390 or ai 162,550 | 12:8 
| se i Under one year .. 907,050 | 1.202.580 |} f 295.530 246 

| TOTAL OF CATTLE 5,546,900 | 6,194,540 | 647,640 | 10°5 
SRI OO SS CS 

| Ewes kept for Breeding .. - -» | 6,107,940 | 5,764,300 | | 656,360 | 71:4 
} Other Sheep:—One yearand above’... _| 3.009,850 | 3,568,040 | | 658,190 | 15°6 
Q be 7 Under one year .. ee | 5.261,180 | 5,791,970 530 790 92 

; TOTAL OF SHEEP 13,378,970 |15,124,310 ~ | 1,745,340 | 176 

; Sows kept for Breeding .. vig 289,500 | 250,750 38,750 | 15°5 | 
4 Oikereiee es ree ee . | 1,705,246 | 1,547,720 | 157,520 | 102 | 

TOTAL OF PIGS .. . | 1,994,740 | 1,798.470 | 196,270 | 10°9 | ny Ss 
! * 

(a) Excluding Mountain and Heath Land used for grazing. 

ACREAGE OF HOPS.—The following Preliminary Statement compiled 
from the Returns collected on the 4th June, 1920, showing the ACREAGE 
under Hops in each County or ENGLAND in which Hops were grown, 
with a CoMPARATIVE STATEMENT for the Years 1919 and 1918, was 
issued by the Ministry on 14th August :— 

CountiEs, &c. 1920 1919 1918 

Acres. Acres. Acres. 

Haat at ul 3,260 2,530 2,370 
Le Mt ats 4,520 3,650 3,340 

KENT... ~-. « Weald +2 5,470 4.380 4,030 

| Total, Kent ... 13,250 10,560 9,740 

HANTS: ’.... pe “ne de 820 760 720 
HEREFORD ves AS Zink 2,990 2.420) 2,330 
SURREY... wii ae) bu 170 180 190 
SUSSEX... tee st be LOD) «1 1,410 1,310 
WORCESTER eal vi ca L@au..| 1,370 1,330 
OTHER COUNTIES Lee ee) 60 50 50 

TOTAL ake | 20,'760 16,750 15,670 
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NOTICES OF BOOKS. 

National Council of Social Service—Monthly Bulletin.— 
(London: P. 8. King & Son, Ltd., Orchard House, 2 & 4, Great Smith Street, 
Westminster, S.W.1, Price 3d.) With the object of being helpful to the 
ordinary citizen who is giving some form of social service, Number 1 of this - 
series of Monthly Bulletins makes its appearance. It may be hoped that it 
will achieve its object. In an editorial foreword it is stated that *“* A wider 
conception of the State, as an association of citizens united for the common 
purpose of securing the fullest and freest life for all, has secured general 
recognition during the War, and has resulted in the acceptance by the Govern- 
ment of wider responsibilities for the care and welfare of the people.” 
Among the varied contents of the Bulletin’s dozen pages is an article on 

“The Future Provision of Medical Services ’ which explains the re-organisation 
scheme outlined in the Interim Report of the Consultative Council on Medical 
and Allied Services, Ministry of Health. Under the title “Workers in 
Council” the aims of the National Council, which was formed in March, 1919, 
are set out. These include a survey of the whole local field of work, the 

prevention of overlapping and the development of co-operation in aim and 
effort. ‘Urban Notes” and “Rural Notes” describe the growth of the 

movement in their respective districts. The Council has a special Rural 

Department, of which Sir Henry Rew is Chairman, which comprises represen- 

tatives of the National Farmers’ Union, the Village Clubs’ Association, 
the Women’s Institutes and other organisations concerned with rural develop- 
ment. The information under the titles ‘New Legislation and Administrative 
Circulars” ; “‘ Bills before Parliament ” ; ‘Government Reports” ; and “Some 

New Books,” cannot fail to be of great interest to social workers. The 

Bulletin will keep them well abreast of the ever growing movements of 
progress, 

Handbooks of Information on Social Service are also issued by the 
National Council of Social Service. The first of these, entitled ‘ Public 

Services,” has recently been published for the Council by P. 8. King & Son, 

Ltd., Orchard House, 2 & 4, Great Smith Street, Westminster, S.W.1, Price 

2/- net. Originally issued as a pamphlet by the Joint Committee on Social 

Service in 1917, this Handbook appears to have proved of practical value, 

14,000 copies having been issued. Revised and brought up to date with the 

assistance of the Government Departments concerned, the second edition of 

the Handbook will be of even greater service. The 96 pages are divided into 

8 chapters dealing with Public Health, National Health Insurance, Poor Law, 

Old Age Pensions, Education, Industry and Employment, Administration of 
Justice and War Pensions (Allowances and Medical Services). Used in 

conjunction with the Monthly Bulletin, in which changes in administration are 

recorded, the social service worker has the latest information at hand. A 

comprehensive index adds to its usefulness. 

Hrratum.—In the issue of this Journal for July, p. 393, it was in error 

stated that the Journal of the British Dairy Farmers’ Association is published by 

McCorquodale & Co., who are the printers of the publication, The publishers 

are the British Dairy Farmers’ Association, 28, Russell Square, W.C.1. 
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QUESTIONS IN PARLIAMENT. 

Farming Operations by Agricultural Executive Committees. 
—lIn reply to a question by Mr. E. Wood, the Parliamentary Secretary to the 

Ministry stated that an account of the farming operations undertaken by 

Agricultural Executive Committees on land of which possession was taken 

under the Defence of the Realm Regulations on the ground that it had not 

been properly cultivated had been prepared for the period from Ist April, 

1917, to 30th September, 1919, which showed that the total payments and 

liabilities amounted to £653,890 and the total receipts and assets to £552,989, 

leaving a deficit of £100,901. The total area of which possession was taken 

amounted to 64,000 acres, but the Committees had withdrawn from possession 

of a considerable proportion, and the area which was still being farmed by the 

Committees amounted to approximately 20,000 acres. Much of the work of 

the Committees consisted of reclaiming practically derelict land, and in such 

cases a heavy initial outlay had to be incurred which could not be recouped in 

full in the first two or three years. (10th August, 1920.) 

Double Sheep-dipping Order.—Captain Bowyer asked the Parlia- 

mentary Secretary to the Ministry whether he was aware that an order was 

issued in July for Leicestershire and Northamptonshire that all sheep were to 

be dipped twice within 14 days; that as a result of this order being carried 

out over 100 sheep had died ; who was responsible for this order and from 

whom damages should properly be claimed ; and whether he would cause the 

whole question of these sheep-dipping orders to be investigated so that at 

least sufficient notice should be given to prevent future orders overlapping, 

and to enable those affected to protest where necessary ? 

In answer, the Parliamentary Secretary stated that the reply to the first 

part of the question was in the affirmative, except that the order was issued 

on 26th June. As regards the second part a certain number of losses attri- 

buted to double dipping had been reported to the Ministry, but full details 

were not yet available. The double dipping order imposed in Leicestershire 

and Northamptonshire, according to which sheep have to be dipped twice 
within a period of 14 days in a dip approved by the Ministry, was one of a 

number of orders applied to various parts of England, Scotland and Wales in 

pursuance of the Ministry’s policy for the eradication of sheep scab. The 

reports which had reached the Ministry indicated that the losses in question 
had been due to the use of a poisonous dip for the second dipping. In this 

connection it was expected that the advice given by the Ministry on the 

subject of the use of sheep dips, especially as regards the choice of a non- 

poisonous dip for the second dipping, would have prevented the losses in 

question. (11th August, 1920.) 

Small Holdings and Allotments (Notices to Quit).—Sir K. Wood 

asked the Parliamentary Secretary to the Ministry whether he was aware that 

allotment holders in large numbers continue to receive notices to quit; that in 
many cases the notice was so short as 7 and 14 days; that the evictions of 

allotment holders would involve the loss of a considerable amount of food; 

and whether, in the public interest and in view of the need for increased 
production of food, he would take steps to remove the anxiety now existing 

among allotment holders by securing an Amendment of the legal provisions 
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and the regulations under the Defence of the Realm Act to provide that no 

notice should be valid which purports to terminate tenancies of allotments at 

less than six months, or some other reasonable period ? 

In reply the Parliamentary Secretary stated that he was aware that a certain 
number of allotment holders receive notices to quit from time to time, and 

that when, as was usually the case, the land was immediately required for 

housing or building the notice to quit was necessarily short, as every effort is 

made to retain the land under cultivation until the latest possible date. 

Although the need for increased food production was still urgent, he was of 

opinion that in the general public interest the retention of land as allotments 

could not be permitted to restrict the development of a town or to prevent the 

erection of houses, factories, works, etc. For this reason he regretted that it 

is not possible to adopt the suggestion contained in the last paragraph of the 

question. (23rd July, 1920). 

Small Holdings.—In reply to a question by Mr. Cautley, the Parlia- 
mentary Secretary to the Ministry stated that the number of agricultural 

holdings exceeding 1 and not exceeding 50 acres in England and Wales in 

1907, and in each succeeding year since that date was :— 

Year. Number. Year. Number. 

1907ide iis AE R289093 L914 ee eee hae 
1908 Mos faa) Bonk @ 1915 be See, 2893689 

VIOGN en. Poi Ae OSBION 1916. uh Wes 2ee53 
1910 ae wc?) | 200,002 1917 Bae tse) LOM ODDO 

1911 sd 1 | 292,488 1918 ar ww. 210,304 

UNE oh sn 202020 1919 ee sae) Che OS 

1913 vse 292,446 
(23rd July, 1920.) 

Ecclesiastical Tithe Rentcharge (Rates) Act, 1920.—This Act 

received the Royal Assent on the 4th August. The Ministry of Health has 

issued to Town Councils, Urban District Councils, and Overseers, a circular 

letter enclosing copies of a memorandum with respect to the provisions of the 

Act and of the Order of the Minister of Health prescribing a form of statutory 

declaration as to income tou be made by any incumbent who desires to claim 

under the Act exemption from rates on the ground that the total income arising 

from the benefice does not exceed £300, or an abatement on the ground that 

it is between £300 and £500. 
The Circular and the Memorandum, Order and Regulations referred to in it 

will be placed on sale, and. copies may shortly be obtained, either directly or 

through any bookseller, from His Majesty’s Stationery Office at the following 

addresses:—Iinperial House, Kingsway, London, W.C.2, 28, Abingdon 

Street, London, §.W.1, 37, Peter Street, Manchester, and 1, St. Andrew’s 

Crescent, Cardiff. 

Forms of statutory declaration for the use of incumbents will no doubt be 

printed by various local government publishers and will shortly be pur- 

chasable from them. It should, however, be clearly understood that they will 

not be supplied by His Majesty’s Stationery Office or any other Government 

Department, 
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Rabies.—The Ministry of Agriculture and Fisheries announced on 

17th August that, owing to an outbreak of Rabies at Wilton, near Salisbury, 

it had been found necessary to issue an Order imposing Muzzling Restrictions 

in what is roughly a twenty mile area surrounding that place, and embracing 

parts of the Counties of Wilts, Hants and Dorset. The boundaries of this 

Muzzling Area are, roughly, Bournemouth in the South, Winchester in the 

East, Wroughton in the North, and a point a little west of Maiden Bradley in 
the West. These boundaries are, however, only approximate, and in all cases 

of doubt application should be made to the local Police or to the Ministry 

of Agriculture. 

The effect of this Order is that no dog can be moved out of the Muzzling 

Area except by Licence of the Ministry, the chief condition of which is 
quarantine on veterinary premises for a period of six months. 

The Area to which the Muzzling and Movement Restrictions apply did not 

then include the Boroughs of Winchester, Southampton, Leamington, Christ- 

church, Bournemouth and Poole, or any other of the South Coast watering 

places. 
On 21st August it was announced that owing to the confirmation of a 

further case of Rabies in Marlborough, it had been found necessary to enlarge 

the Northern part of the original Muzzling Area which was announced on the 

17th inst. This means that the boundaries of the Muzzling Area in Wilts, 

Dorset, Hants and Berkshire were roughly as follows :—Bournemouth in the 

South, points a little West of Newbury and Winchester in the East, roughly 
about three miles North of Swindon in the North, and points slightly East of 
Chippenham and West of Maiden Bradley in the West. 

In a further notice of 24th August it was announced that a third case of 

Rabies had been confirmed at Salisbury, about three miles from the scene of 

the first case at Wilton. The Ministry had in consequence applied special 

regulations for the control of dogs to an Inner or Dangerous Area having a 

radius of about five miles round Wilton and Salisbury, which is in turn 

surrounded by the Jarger Muzzling Area declared on the 16th August and 

extended on the 21st August. In this Inner Area all dogs while in a public 
place are required to be led as well as muzzled. 

No dog is allowed to be moved out of the Inner Dangerous Area, whether 
to a destination in the surrounding Muzzling Area or elsewhere, except by 

Licence of the Ministry of Agriculture, which requires the quarantine of the 

dog for six months on the premises of a veterinary surgeon approved by the 

Ministry. 

Experimental Farm to Improve the Cultivation of Maize.— 
~The Ministry is informed that a decree, dated 6th May, 1920, has been made 

by the Italian Government, which provides for the establishment at Bergemo 

of an experimental farm for the purpose of improving the cultivation of maize. 

International Dairy Exhibition at Buenos Aires.—In the Board 
of Trade Journal for 12th August, 1920, it is stated that the Commercial 

Secretary to H.M. Legation at Buenos Aires intimates that it is intended to 

hold an International Exhibition of Dairy Stock, Products, Machinery and 

Implements at Palermo (Buenos Aires) in May, 1921. The programme is 

being compiled, and it is expected that copies will be available shortly, but in 
the meantime the Argentine Rural Society is causing the announcement of the 
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intention to hold the Exhibition to be circulated among live stock breeders, 
dairy farmers and manufacturers, 

Wet Weather and Animal Disease.—The Ministry of Agriculture 
and Fisheries desires to draw the attention of farmers and others to the fact 

that the abnormally wet season may be followed by serious parasitic infection 

of animals and to remind all concerned that leaflets on internal and other 

parasitic diseases of animals can be obtained free of charge on application to 

the Ministry at 3, St. James’s Square, London, 8.W.1. 

Leaflets issued by the Ministry.—Since the date of the list given 

on page 497 of the issue of last month’s Journal the following leaflets have 
been issued in the Permanent Series :— 

No. 349.—Methods of Obtaining Strong Stocks of Bees for Over- Winter- 

ing. (Formerly issued as Food Production Leaflet No. 55.) 

353.—Winter Oats. (Formerly issued as Food Production Leaflet 

No..22:) 

,, 304.—Jam-making when Sugar is Scarce. (Formerly issued as Food 

Production Leaflet No. 4.) (See page 512 of this issue.) 

In addition, the information in the following leaflets has been revised and 

brought up to date :— 

No. 20.—The Magpie Moth. 

,, 231.—Cheese-making for Small Holders. 

» 276,—Commercial Mushroom Cultivation. 

,, 324.—Buttermilk Cheese. 

9 
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ADBIIIONS LTO, THE: LIBRARY. 

Agriculture, General and Miscellaneous. 
Netherlands Ministry of Agriculture, Industry and Commerce.—A General 

View of the Netherlands. No. 1. Agriculture and Cattle Breeding, 
and State Measures Furthering these Branches of Activity (210 pp.). 
Hague, 1915. [63.6(492).] 

Netherlands Ministry of Agriculture, Industry and Commerce.—A General 
View of the Netherlands. No. II. Nurseries (32 pp.). Hague, 1915. 
[63.5 (492). ] 

University of Leeds and Yorkshire, Council for Agricultural Education.— 
No. 73 :—Composition, Nutritive and Manurial Values of Farm Foods. 
[4th Revision] (2 pp.). Leeds, 1919. [63.604.] 

India, Imperial Department of Agriculture-—Memoir No. 6, Vol. V., 
Chemical Series :—Absorption of Lime by Soils (16 pp.). Pusa, 1919. 
2s. [63.113(54).] 

Russell, EH. J.—Regional Factors in Agriculture (7 pp.). (Reprinted from 
the Geographical Teacher, No. 56.). [63(04).] 

Australian Imperial Force, Education Service.—A.I.F. Land Book 
No. 11 :—Tropical Agriculture (50 pp.). London: A.I.F. Administra- 
tive Headquarters, 1919. 1s. [63(024).] 

Field Crops. 

Union of South Africa, Ministry of Agriculture.—Report of the Depart- 
mental Committee on Wheat-growing, Appointed to Enquire into the 
Conditions of Wheat-growing in the Union (140 pp.). Cape Town: 
Cape Times (U.G. 42-19), 1919. 6s. 6d. [63.311(06) (68). 

South Australia, Department of Agriculture.—Bull. 127 :—Fodder Crops 
on Reclaimed Swamp Lands (16 pp.) Adelaide, 1919. [63.142(942).] 

South Australia, Department of Agriculture.—Bull. 128 :—Ensjlage, Its 
Manufacture and Use (19 pp.). Adelaide, 1919. [63.1985.] 

Plant Diseases, 

Taubenhaus, J. J.—A Contribution to Our Knowledge of Silver Scurf 
(Spondylocladium Atrovirens Harz) of the White Potato (12 pp.). 
(Reprinted from Memoirs of the New York Botanical Garden, 6 pp., 
549-560, Aug., 1916). [63.24-33, 63.512(04).] 

Sweet Pea Diseases and their Control (13 pp.). (Reprinted from the 
eet the Massachusetts Horticultural Soc., 1916, Part I.), 1916. 
63.52. 

Royal Society.—No. 6 :—Reports of the Grain Pests (War) Committee 
(51 pp.). London: Harrison & Sons, 1920. 2s. [63.27-31(06).] 

Royal Society.—No. 7 :—Reports of the Grain Pests (War) Committee 
(52 pp.). London: Harrison & Sons, 1920. 2s. [63.27-31(06). ] 

Western Australia, Department of Agriculture.—Bull. 69 :—Take-All, 
Septoria, Rust and Wheat-Mildew. Practical Methods of Control 
(27 pp.). Perth, 1920. [63.24-31.] 

U.S., Department of Agriculture—Farmers’ Bull. 1083 :—The Hessian 
Fly, and How to Prevent Losses from It (16 pp.). Washington, 1920. 
[63.27-31(78).] 

Horticulture. 
Staward, R.—Practical Hardy Fruit Culture (216 pp.). London: Swarth- 

more Press, 1920. 6s. net. [63.41(02).] 
Abbay, Rev. R.—Our Orchards. Letters to the ‘‘ East Anglian Daily 

Times,’’ 1892-1920, with Notes (35 pp.). Earl Soham: The Editor, 
1920. 1s. [63.41(04).] 

Dillistone, G.—The Planning and Planting of Little Gardens (134 pp.). 
London : Offices of ‘‘ Country Life,’’ 1920, 6s. net. [63.5(02).] 

Live Stock. 
Rozeray, A.—L’Avenir de Quelques Bons Types d’Animaux Francais sur 

Différents Points du Globe (87 pp.). Niort : Th. Mercier, 1919. [63.602.] 
Dubois, Général.—La Crise du Demi-Sang  Frangais. Evolution 

nécessaire (121 pp.). Paris: H. Charles-Lavauzelle. [63.613(44).] 
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Tuxen, S. C. A.—Husdyrbruget Den Almindelige Del. (3 Udgave), 
(238 pp.). Kjobenhavn : Gyldendalske Boghandel, 1906, Kr. 3.75. [63.6.] 

Thompson, G. F.—A Manual of Angora Goat Raising, with a Chapter on 
Milch Goats (236 pp.). Chicago: American Sheep Breeder Co. Press, 
1903. [63.638.] 

'‘Leyder, J.—Le Cheval Belge sa caractéristique et les conditions de son 
 élevage (128 pp.) Bruxelles: Alfred Castaigne, 1905. [63.613 (498). ] 
Union of South Africa, Department of Agriculture.—Bull. 2 :—Pigs and 

'Piggeries. Pt. I. Breeding, Feeding and Management. Pt. II]. The 
Design and Construction of Piggeries (55 pp.). Pretoria, 1919. 3d. 
[63.64 (04).] 

Veterinary Science. 
Marshall, F. H. A. and Wood, T. B.—Physiology of Farm Animals, Part Lye 

General (204 pp.). Cambridge: University Press, 1920, 16s. net. 
[619(02).] 

Canada, Department of Agriculture.—Scientific Series No. 27 :—Warble 
Flies. Hypoderma Lineatum, Villers, and Hypoderma Bovis, De-Gesr. 
(24 pp.). Ottawa, 1919. [619.2(f), 63.62.] 

Regnér, G.—Experiments with Conjunctival and Intracutaneous Tuber- 
culin Tests (81 pp.). Edinburgh: W. & A. K. Johnston, 1920. [614.5.] 

Economics. 

Committee on the Increase of Rent and Mortgage Interest (War Restric- 
tions) Acts.—Report of the Committee (14 pp.). London: H.M. 
Stationery Office (Cmd. 658), 1920, 2d. net. [333.5, 333.6.] 

Mimstry of Labour (Intelligence and Statistics Dept.).—Report on Profit- 
Sharing and Labour Co-Partnership in the United Kingdom (244 pp.). 
London : H.M. Stationery Office (Cmd. 544), 1920, Is. net. [331.1 

Farmers’ Club Journal.—Part 3:—Land Tenure (63 pp.). Tondon: 
Farmers’ Club, 2, Whitehall Court. S.W.1. 1920, 6d. [333.5.] 

Royal Commission on the Income Tax.—Report of the Commission 
(186 pp.). London: H.M. Stationery Office (Cmd. 615), 1920.- 3s. net. 
[336.24 (06) ]. 

Ministry of Food.—¥irst Report of the Departmental Committee on the 
Wholesale Food Markets of London, 28rd February, 1920 (8 pp.). 
London : H.M. Stationery Office (Cmd. 634), 1920. 1d. net. [381.1.] 

Dairying and Food, General. 

Royal Agricultural Society of England.—Report of the Steward of 
Dairying, Cardiff Show, 1919 (19 pp.). London: The Society, 16, 
Bedford Square, W.C.1., 1919. 6d.) [63:70(06)4 

Tisdale, C. W. W., and Jones, J.—Butter and Cheese (142 pp.). London : 
Sir Isaac Pitman & Sons, 1920. 2s. 6d. net. [63.70(02).] 

Macgregor, A. S.— Milk Supply in Copenhagen (87 pp.). | Edinburgh : 
Ssott & Ferguson & Burness & Co., 1890. 1s. [68.71(489).] 

Kjeldsen, C. M.—Malkekvaegets Fodring, Rogt og Pleje (78 pp.). 
Kobenhayn : Gyldendalske Boghandel, 1915. Kr.1.00. [63.711.] 

Birds, Poultry and Bees. 

South Australia, Department of Agriculture.—Fertilization of. Hens’ Eggs. 
A Record of Experimental Work in Deciding the Duration of the 
Influence of the Male Bird (6 pp.).. Adelaide, n.d. [63.651.] 

Geary, H.—The Beekeepers’ Vade-Mecum (202 pp.). London: Stanley 
Paul +&,. Go. , ¢1920.. «2s. 6d...net. | --[63.614)(02).| 

N.S.W., Department of Agriculture:—Farmers’ Bull. 129 :—The Beginner 
in Bee Culture (19 pp.). Sydney, 1920. [63.81(04).] 

Forestry. 

Cambridge Forestry Association.—The Archives of the Association, 1919 
(12 pp.). Cambridge: University of Cambridge School of Forestry, 
1919. [63.49(06).] 
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The FARMERS’ re WARDEN 3 
FOR INSURANCE of 

HORSES and CATTLE. 
STALLIONS, BROOD MAREsS,\ 

FOALS. 
EMPLOYERS’ LIABILITY. 

FIRE. DRIVERS’ ACCIDENTS. 
MOTOR CARS, FARM TRACTORS, 

and GENERAL INDEMNITIES. 

For Best Rates and Terms apply— 

WARDEN 
INSURANCE COMPANY, LTD. 

ESTABLISHED 1875. 

Honoured with the Patronage of H.M. THE KING. 

Chief Office—21, IRONMONGER LANE, LONDON, E.C. 2. 
MANAGER AND SECRETARY: R. R. WILSON. 

NEVER GLOGS THE D ASSURE YOUR CORN CROPS AND SAVE £’s. 

Numerous 

(Non-poisonous) , lestimonials. 5 oa 
LIQUID DRESSING FOR WHEAT, SEED CORN, &c. Py 

ft CHEAPER! BETTER! SAFER! 
Costs about 2d. per Bushel to Dress. 

PREVENTIVE AGAINST 

BIRDS, SMUT, FUNCUS, VERMIN 
AND CROUND ROT. 

Consequently INCREASED GERMINATION and SEEDOLIN co., Ltd., 

vigorous, Sromtn. 22, Billiter Street, London, E.C.3 

CULTIVATING MACHINERY—CABLE SYSTEM. 
FOWLER TACKLE can be seen AT WORK 

in Any Part of the Country. 

JOHN FOWLER & CO. (LEEDS) LITD., 
Steam Plough Works, LEEDS, & 113, Cannon St., London, E.C.4. 

RIL. 

Rye, &c. &e. Price. 

14 bsh.} 12 bsh. 
28 ” 24 ” 

56 ,, a3) 55 
14U ,, 

1 Can sufficient for} 16 bsh. 
” ’ ” 32 ” 

» | 64 ,, 
71160 -,, 

Full directions for use with each package. 



xvii THE JOURNAL OF THE MINISTRY OF AGRICULTURE.—Advertisements. 

BREEDERS’ ANNOUNCEMENTS. 

HORSES. 

SHIRES. 
JACKSON, J. C., ASKERN.—Breeder of Shires. Stallions: Severn Secundus 36070 by Babingley Nulli Secundus:; Tanbridge 

Tip-Top 28851 by King of ‘lunbridge 24351; Champion’s Comrade 31298 by Childwick Champion 22215. Thirty other 
Stallions and Colts by fashionable sires kept for sale or hire. Fillies for sale-—Apply, FAULKNER, Smallages, Sykehouse, 
Snaith, Yorks. Telegrams: Smallages, Stainforth, Doncaster. Stations : Askern, Moss, and Stainforth. 

HUNTERS. 
DICKINSON, GEORGE, Cark Mills, Cark-in-Cartmel.—Breeder registered Hunters, Thoroughbreds, Shires; 725 prizes won; 

inspection invited ; prices moderate. 

CLYDESDALES. 
GRAHAM, ROBERT, KAIMFLAT FARM, KELSO.—Lreeder and owner of high-class Clydesdale Stallions, Colts and Fillies; 

most fashionable blood ; large selection. Commissions executed. Station : Kelso. 

CATTLE. 

ABERDEEN—ANQGUS. 
MACAINSH, JOHN, Congash, Grantown-on-Spey, N.B. —Pure-bred Aberdeen-Angus Cattle.—Particulars on application. 

DEVONS. 
STANTON, HARWICH.—REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairy 

Cattle under all conditions and in any climate. 

FRIESIANS. 
E. R. DEBENHAM, BLADEN DAIRY FARMS, BRIANTSPUDDLE, DORCHESTER. Pure imported and imported bred bulls 

(sound tuberculin test). Services to approved females. Apply the Manager. 

GILSTON PARK HERD OF PEDIGREE BRITISH FRIESIANS, property of A. S. Bowlby, Esq. Bulls and Bull Calves 
generally for saie by Imported and other leading sires. Apply H. SCHOFIELD, Gilston Park Estate Office, Harlow, Essex. 

JERSEYS. 
JEROME, MRS., BILTON HALL, TOCKWITH, YORKS. Pedigree Jerseys. Heifers and young Bulls for Sale. 

SHORTHORNS. 
E. R. DEBENHAM, BLADEN DAIRY FARMS, BRIANTSPUDDLE, DORCHESTER. Herd typical dual purpose Shorthorns. 

Bull Thornby Duke (sound tuberculin test), sire Drusus with 15,791 lbs. milk in pedigree. Services to approved females. 
Apply to the Manager. 

WELBECK HERD OF PEDIGREE SHORTHORNS, the property of the Duke of PORTLAND, K.G. Young Bulls and Heifers 
for sale, from the best strains.—Apply, ALEX. GALBRAITH, Norton, Cuckney, Mansfield. 

DAIRY SHORTHORNS. 
CHIVERS & SONS, LTD., HISTON, CAMBS. Long pedigree Dairy Shorthorns, best milking families; daily milk records. 

Young stock for sale. 

HOBBS R. W., & SONS, Kelmscott, Lechlade.—500 Dairy Shorthorns ; milk records kept ; many firsts Roya] and London Dairy 
Shows. Pedigree Bulls and Bull Calves. 4-cross Bull Calves at moderate prices, suitable for non-pedigree dairy herds. 

PLAYFORD HERD OF PEDIGREE DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. Bulls in 
service: Thornby Don (133918), Hermit II. (120697). Milk records kept, inspected by Dairy Shorthorn Association and 
Ministry of Agriculture Recorder. Young Bulls and Bull Calves for sale. Also Breeder of Pedigree Suffolk Sheep and Large 
Black Pigs —S. R. SHERWOOD, Playford, Ipswich. 

HORSE AILMENTS. | 

| AND How To CURE THEM. 

Eminent Veterinary Surgeons strongly recommend 
“Condy’s Fluid” as a speedy remedy for Sore 
Shoulders and Backs, Grease, Thrush, Injuries, &c. 
Also for Dogs and alf Animals. 
OF ALL CHEMISTS AND STORES—8 oz. 1/6; 20 oz. 3/-. 
Full Directions on Bottle. Insist on Condy’s Fluid. GONDY'S FLUID GO" GOSWELL ROAD, LONDON. 



TO FARMERS! 
mae IMPORTANCE OF 

aes 1 1. Y 
In effecting new Insurance Policies or renewing existing ones 

Farmers and others connected with Agriculture should remember 
that a matter of the utmost importance is SEcuriITy. No policy can 
be considered satisfactory unless the Insurance Company issuing it 
has ample funds to meet all claims that may arise. 

In regard to the series of Insurances for Farmers issued by the 
‘‘ British Dominions” special attention is directed to the following 
important points : 

1. The Assets of the Company exceed £19,000,000. Thus 
the matter of Security is unquestionable. 

2. All claims are promptly met and {settled on a most 
generous basis. 

3. The policies are wide in secops and worded in clear, 
simple language. There are no ambiguous phrases. 

4. Expert local assistance is given in arranging policies 
and settling claims. Experienced officials are ready 
at short notice for any emergency. 

5. A most important point is economy. The “British 
Dominions” is able to effect a saving on premiums. 

6. The “ British Dominions” is official Company to over 
40 Branches of the National Farmers’ Union. Special 
terms are offered to Farmers’ Clubs, ete., for the 
Insurances of their Members. 

Following are some of the special Policies, Particulars of 
which will be sent post free to any address. Please ask for 
Prospectuses of the “Series of Farmers’ Policies.” 

The Farmers’ “‘ Compleat” Employers’ Liability and General Indemnity 
Policy. ‘‘Compleat” Fire Policy. Live Stock and Tractor Policies. 

Children’s Educational Endowment Palicy. Life Assurance, etc. 

& Branches 

a. and Agents 
(ONS throughout the 

NSURANCE <“:;-> COMPANY Lrp United 

— EAGLESQQ4°S TAR progressive a | 
Office for all BRITISH ee - DOM || \ 

classes of ae ER, 
Insurance. Kingdem. 

Heap OFfFicE: BRITISH DOMINIONS HOUSE, 

ROYAL EXCHANGE AVENUE, LONDON, E.C.3. 

Boor Sere) 19,000 8EeI© 
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CATTLE—continued. 

LINCOLN RED SHORTHORNS. 
THE STAPLEFORD PARK HERD, A few young Bulls always for sale from carefully tested milking strains only. 

Apply C. S, Harvey, Wymondham, Oakham. 

KERRY AND DEXTERS. 
BRAISHFIELD MANOR HERD of Dexter Castle. Prizes won in 1915 include Championship R.A.S.E., Nottingham, first 

London Dairy Show.—Apply, Mr. W. A. OWEN, Elm Grove, Braishfield, Romsey. 

PALMER, R. E. Pure Pedigree Kerry Cattle, Oaklands Park, Newdigate, Surrey. 

HEREFORDS:.' 
WHITE, W. J. S., ZEALS, WILTS.—Old-established Herd of Milking Herefords, Bulls and Calves, for Sale. 

SOUTH DEVON. 
GREENSLADE, W. R. J., 3, HAMMET STREET, TAUNTON, AND WELLINGTON, SOMERSET.—Sales of Devon Cattle, Dorset 

Horn Sheep, &c. 

SHEEP. 

OXFORD DOWN. 
AKERS & CO., BLACK BOURTON, OXON.—Registered Oxford Downs, Rams and Ewe Lambs on Sale; inspection invited. 

LINCOLN LONGWOOL. 
HOYLES, GEO., SKIDBY MANOR, near HULL.—Pure Lincoln Longwool Sheep; true type, sound conditions, lustrous long 

wool, give satisfaction at home und abroad. 

FIGS. 

BERKSHIRE. 
BRAISHFIELD MANOR HERD OF BERKSHIRE PIGS. Boars in use: Little John, Champion R.A.S.E., 1915, etc.; also 

Hugo, whose stock sold so well at Mr. Hiscock’s Sale. Young stock of the best blood always for Sale.—Apply Mr. W. A. 
OWEN, Elm Grove, Braishfield, Romsey. 

LARGE WHITE. 
CHIVERS & SONS, LTD., Histon, OAMBS.—Pedigree Large White Pigs, fine quality, good type, best strains. Young Stock 

for Sale. 

DENNY, E. H. M., SrAPLEFIELD PLACE, STAPLEFIEI.D, SUSSEX.—Large White Yorkshire Pedigree Pigs. Station: Haywards 
Heath. Telegrams: Handcross. 

GREENALL, SIR GILBERT, BART..C.V.0., WALTON HALL, WARRINGTON. The Walton and Worsley Herd of Pedigree 
Large White Pigs. Selections of all ages for sale at moderate prices. Apply to RICHMOND DAYBELL, Manager, Rowswood 
Farm, Higher Waiton, near Warrington. Station: Warrington. Telegrams: Daybell, Higher Walton, Warrington. 

TENDRING HERD oF LARGE WHITES, bred on the open-air system, exclusively from Champion strains. Present stock 
boars are sons of Spalding Vulcan and of the 1919 Royal Champion Dalmeny Monetta. Apply to OSCAR GRAY, Tendring 
Farms, Limited, Weeley, S.O., Fssex. 

THE WARREN HERD OF PEDIGREE LARGE WHITE PIGS, the property of H. T. Williams, Esq.—Young Stock of the best 
strains for Sale, including a fine selection of in-pig Gilts—Apply to RAYMOND KEER, Warren Home Farm, Broughton, Chester. 

MIDDLE WHITE. 
CHIVERS, JOHN, HISTON, CAMBS.—Pedigree Middle White Herd, containing best possible strains, ineluding Royal champions.. 

Young Stock for Sale. 

EDGE, S. F., GALLOPS HOMESTEAD, DITCHLING, SUSSEX.—Albany Herd of Pedigree Middle Whites. Bred on open air system. 
Wonderful doers and breeders. Will thrive anywhere. 

JEROME, MRs., BILTON HALL, YORK.—Pedigree Middle White Pigs, prize-winners. Boars and Gilts for Sale. 

The Rennet on which 

cheese-makers depend. 

Chr. Hansen’s Laboratory, Ltd, 
77, ST. THOMAS’S STREET, 

LONDON, S.E.1. 
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makes Leaky Roofs Watertight. 

ea ae oe a Sa ee ee ee NN 

The Plastic Compound for Repairing 

LEAKY ROOFS 

ON ALL FARM BUILDINGS. ee ON ee 

Easily applied with a trowel—Sticks anywhere 
and makes roofs permanently watertight. 

Also supplied in Liquid Form for applying with 
a Brush. 

BEA NCOLITS:E 

THE SURE PREVENTATIVE OF DECAY, DRY ROT, 

& FUNGOID GROWTHS IN} ALLEINDS OF TIMBER 
VEL LOO / \ LO 

Invaluable for Fences, Hoardings, Sheds 

& Wooden Erections of every description. 
= ae | 

BAXENDALES can supply from 
Stock: Tractors, Manual Delivery 
Reapers, Best Binder Twine, 

Potato Diggers. 

ORDERS NOW BEING BOOKED FOR 

AUSTIN TRACTORS 

AND 

Silver Medal (Cardiff and Altrincham) 

Unchokable Manure Distributors. 

We shall be glad to quote you 

for any quantity of Texo or 

Beancolite and give you the 

earliest possible delivery of 

machinery. 

ee UA a ee ee _ 4, _ 4 a _ 4A A A A Se ea a 

tt ee te a, ee, ee a, ee ee ee ee ) 

BAAENDALE 
Miller Street, 

MANCHESTER. 
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PIG S—continued. 

MIDDLE WHIT E—continued. 

STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars always for sale at reasonable prices. 
C. S. HARVEY, Wymondham, Oakham. 

WEELEY HERD oF MIDDLE WHITES, bred on the open-air system, exclusively from Champion strains. Two 1919 Royal 
Show winners, avd the sire and dam of a 1919 Cattle Show winner were bred in this herd. Apply to OSCAR GRAY, 
Tendring Farms, Limited, Weeley, S.0O., Essex. 

LARGE BLACK. 

LUDLOW HERD OF LARGE BLACK and ASHFORD HERD OF MIDDLE WHITE PIGS.—Pedigree Boars and Gilts for 
sale ; bred «n open-air system from unrelated stock; eligible for Herdbooks.—Apply MANAGER, Woodlands Pig Farm, 
Ludlow, Shropshire. 

NEWHOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains—RORER! FORTUNE, Newhouse, 
Cranleigh, Surrey. 

DUNSTALL HERD of Pedigree Large Blacks, bred from prize strains under natural conditions. Prolific, hardy, grand doers 
and of choice type. Young Boars and Gilts. Prices Moderate—LIONEL E. HORNE. Moreton-in-Marsh, Glos. 

WILLIAMS, ELLIS R., GLASFRYN, CHWILOG, NORTH WALES.—Helyg Large Blacks, bred for hardiness and thrift. Best 
acclimatised stock for Welsh and Border Counties breeders. Prices moderate. 

LINCOLNSHIRE CURLY-COATED. 

OHARNWOOD HERD.—A grand lot of young Boars ready for service, all descended from Royal winners. Inspection invited.— 
G. SIMPSON, Charnwood, Lowdham, Notts. 

GLOUCESTER OLD SPOT. 

THE FAIRFIELD HERD OF GLOUCESTER OLD SPOT PIGS for Sale. 100 to choose from, including winners at Hereford 
and Worcester Show. Gilts, Boars and Sows with litters ; also, owing to change of blood, several Boars by Berkeley Foreman.— 
J. B. DOWDING, Fairfield, Leominster. 

POULERY =< 

MAJOR, ARTHUR C.—Breeder and Exhibitor thirty years. Champion Duck and Silver Grey Dorkings, “England’s best 
fowl.’ Prizes at all Shows, and exported allover the world. Prices moderate. Eggs, 1s. each.—ARTHUR C. MAJOR, Ditton, 
Langley, Bucks. 

OONTINENTAL POULTRY EXPORTERS, STRATFORD, ESSEX.—Pullets, 30 Breeds, from 10/6 each. List free. 

AUGTIONEERS, -bIViE-SE@CK, ETC., AGENTS. 
WATERS & RAWLENCE, SALISBURY. 

MISCELLANEOUS ADVERTISEMENTS—(Cheap Prepaid). 

For Cleft Chestnut Unclimable Fencing, apply to THE STANLEY UNDERWOOD COMPANY, LIMITED, Shottermill, 
Haslemere, Surrey. 

64 Page Book about Herbs and How te Use Them, 2d.—TRIMNELL, THE HERBALIST, RICHMOND ROAD, CARDIFF. 

All applications for Advertisements in “The Journal of the Board of Agriculture” should be addressed to C. VERNON & 
SONS, LTD., 38, Holborn Viaduct, London, E.C. 1. 

TO STEWARDS, LAND OWNERS AND SHOOTING TENANTS. 

Fix ED PRICES 
will be given if desired, or Highest Prices returned for 

ALL SURPLUS GAME, VENISON, 
RABBIT AND WILDFOWL. 

ACCOUNTS AND CHEQUES DAILY. ESTABLISHED 1829. (MEMBERS CHAMBER OF COMMERCE). 

CAMPBELL, BEY & LONGLEY. 
Tel. : “ Compressor, London.” Phone : 4909 City. Established in Old Newgate Market, 1829. 

General Agents, 260/262, CENTRAL MARKETS, LONDON. 
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THE 

LONDON ASSURANCE 
(INCORPORATED A.D. 1720), 

7, ROYAL EXCHANGE, E.C.3. 

XXII 

FIRE LIFE 

MARINE ACCIDENT 

BURGLARY MOTOR 
ine anaes PLATE GLASS 

LIVE STOCK 
COMPENSATION Bit ae ae 

PUBLIC GOVERNMENT 
LIABILITY BONDS, &. 

Assets - - £8,499,206. 

Income - - £2,970,539. 

The Corporation has granted Fire, 

Life and Marine Insurances for 

Two Hundred Years. 

Branches and Agencies throughout the World. 

APPLICATIONS FOR AGENCIES INVITED. 
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FISH MEAL Cattle Can't Escape 
Is guaranteed from fresh white to damage crops from fields fenced with 

fish only. this rigid, rapidly-fixed, reliable wire fence. 

It will keep your stock healthy, E M PI R E HARD 
It is high in albuminoids. STEEL 
It is low in o1l. 
Pigs, Poultry, Horses, 
Cows, Sheep, Fowls, 

all thrive on it. 

WOVEN F 
WIRE 

$ race wise peered. iS Zaks Me strain. No. One 
Nas 2 , Rep ieee ie i throughout, heavily galvanised to prevent rust. Patent 
Write for further claims to knot can’t slip or tear eae: Once erected requires 

DP. AG no attention. Saves its cost over and over again. 
Two men can erect a mile per day, when posts are set, 

Fish MEAL Tay ae ies ee - an an ow 
MANUFACTURERS’ ASSOCIATION, you can cut your costs. 

Bee eat eee eee PARKER, WINDER & ACHURCH.Ltd. 
M.A.A. 

Ril 

BROAD STREET, BIRMINGHAM. 

ERT A. MUNRO & Co, Lit, 
Dealers in 

ALL FERTILIZERS. 
Phosphate of Lime. Bonemeal. 
Guanos. POTASH. 

Organic Ammoniates, etc., etc. 

ALL ENQUIRIES PROMPTLY ATTENDED TO. 

Sole Selling Agents for Alsatian Potash for Ireland and Scottish Chemical Trade. 

For the Alsace-Lorraine Development & Trading Co., Ltd. 

SUPPLIERS OF BORAX AND CARBON BLACK, 

Head Office :—140, West George Street, Glasgow. 
London Office :—14, Howick Place, S.W.1. 
Dublin Office:—]02, Grafton Street. 
New York Office :—-94, Fulton Street. 
Montreal Office :—30, St. John Street. 
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* Cow-houses 

“7B,GIS” Asbestos-Cement Building materials are super- 

seding corrugated iron and boards and felt for all 

agricultural purposes. 

Farm Buildings of all kinds quickly and cheaply erected 

—with local labour. 

“7EGIS” Sheets and Slates require no tarring nor painting 

—they improve with exposure. 

Invaluable for Dutch Barns, covered Stock Yards, Cart 

and Implement Sheds, and outhouses. 

For inside work—lining walls and underdrawing roofings, 

replacing lath and plaster. 

Also suitable for Bungalows, Shooting Boxes, Farm 

Cottages, Garages, &c. 

Write us if you cannot obtain readily. 

TURNER BROTHERS ASBESTOS 
co. LTD, 

ROCHDALE 

XXV 
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m=” §=6The Cake that Pays for its Cost. 

A BRITISH MADE CAKE 
of GUARANTEED PURITY 
and PERFECT CONDITION, 

NOT A COMPOUND CAKE. 

MOTHER NATURE’S OWN 
Food for increasing Milk Supply. 

EASY: OF DIGESTION, 

Suitable for all kinds of Young Stock. 

A Postcard will bring you Sanples and Booklets from 

Sole Manufacturers :— 

LODERS & NUCOLINE, Limited, 
Cake and Meal Dept., 

1, Cratched Friars, LONDON, E.C.3. 

The Netting VE 
you willhave W& 
eventually— 

é 

FAULTLES 
BECAUSHEit lies dead flat 
without curves or bulges 
and gives no trouble. 
Itis made to stand heavy 
strains too, being of 
fine grade wire, galva- 54 
nized after manufacture, © 
High quality and low price is 
another combination that makes 
“Faultless” the Netting you 
should test NOW. ; 
a) Send us particulars of your require- 

ments and we will gladly quote carriage 
paid prices for large or small quantities, 
direct from works, 

David &Co 
TAFF VALE /RONWORKS 
CARDIFF 

ims 
on ee eT a a 

7 tae 

qi pe a POTTS fae TS Sh 

British 

Niade ° 
For Preserving, 

Softening & 
Waterproofing 

BOOTS, 
LEGGINGS, 
HARNESS, 
SADDLERY, 
LEATHER 
APRONS & 
COVERS, 

and all kinds of 
Leather Articles 

As supplied to the Ministry of Muni- 

tions, H.M. Dockyards, the Military, 
and Farmers, etc. 

NO ‘“‘RUBBING IN” REQUIRED. 
‘SPWER tis 2. SS ee OE A eS eee 

In Tins with Brush complete, at 1/6, 3/- & 6/- each. or. 

TRADE MARK 

2/3, 3/9 and 7/=, post free. 

1 gallon Cans 18/= carriage forward. 

|THE MARS OIL (B.A.) Co. 
[Proprietor: F. GREINER], 

| 10 & 12, MILTON STREET, LONDON, E.C, 

HALL & CO., 
’Phone :* »Purley’ 10. LTD. 

Lime Burners, 
COULSDON, L.B. & SC. Rly. 

GROUND 

CARBONATE QF LIME 
(For Agricultural Purposes) 

17/6 per Ton loaded in Bulk F.O.R, Coulsdon, 
Orders should be booked at once to 

secure prompt delivery. 

WHITE LUMP & GROUND LIME 
For Agricultural Purposes. 

All kinds of CHALK supplied from Lump 
Cc alk for road making down to extremely 

Fine Powdered Chalk for 
Pharmaccutical purposes. 

Head Office: 

Victoria Wharf, E. Croydon. 
Telegrams : 

* CrMENT, CROYDON ” 
’Phone: 

“ Croypon, 11(4,” 
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RE-CLEANED and RE-SELECTED FARMING TAUGHT 
Seed Wheats, Barley, Oats and Rye Expert postal tuition in Mixed Stock, Arable and 

ALSO Dairy Farming. 

Pasture Seeds for Autumn Sowing's. We train you to make them pay. 

Special course in Land Agency. 

DUNNS on SEED WHEATS. Prospectus fre, 
THE AGRICULTURAL CORRESPONDENCE 

Post Free. COLLEGE (Section N.), 
“‘The most complete list ever published.” RIPON. 

Vide Press. Established 17 years. 

DUNNS FARM SEEDS, LTD., 
SALISBURY. B Y P 0 § T 

“CYCLOP s” 

CONCRETE BLOCK MAKING MACHINES. 
GUARANTEE PERFECTION OF CONCRETE BLOCKS. 

* CYCLOPS ” MACHINES have been sent all over the world. 
During the last 14 years in West Africa concrete block construction has rapidly displaced 

corrugated iron, it is so simple that the work can be performed by native labour. One firm of 
contractors alone have ordered 36 of our machines during that period. 

The Block Machine also produces two 4} in. slabs, four 2in. slabs, or 3in. at one operation. 

The making of concrete blocks and building with same can be learned ina week. Ex-Service SMa dat free of charze 

CYCLOPS CONCRETE CoO., 
9/11, Hilbre Street, LIVERPOOL. 

Exhibited the non-slip flag and reinforced concrete at the Glasgow ighibicion of 1887. 
JOHN S. RIGBY, F.C.S., M.C.I., Proprietor. Established 1882. 

Telegrams, ** Assessor,’’ Liverpool. Telephone, 1195 Royal. 

Established in Old Newgate Market, 1877. 

Telephone : Telegraphic Address : 
HOLBORN 1923. “ WEATHERLEY, PHONE, LONDON.” 

Wetrorp & Sons (Dairies) [ Weatherle & 

2 & U- Lumen. 
Now open to ree¢ive offers of Reliable 

Dairies of WHOLESALE MEAT, POULTRY, 

WELL COOLED MILK. GAME, VENISON, RABBIT & 

eT er . . EGG MERCHANTS, . . 
FULL SUPPLIES OF PLATED 

CHURNS PROVIDED. 246, 247, 248 & 412, 

Central Markets, London, E.C.1. 

WRITE, WIRE OR PHONE FOR 
LATEST MARKET INFORMATION. 

a ee ee ee ee re rd 

Lm. 

(Best Position in the Market) 

CHEQUES FORTNIGHTLY. 

Call or write full particulars of Summer and 

Winter Quantities, Nearest Station, etc., to: PROMPT SETTLEMENTS 

H. TROTMAN, Managing Director, i, 

Chief Dairy Offices, Elgin Avenue, London Joint City & Midland Bank, Ltd., Charterhouse 
Street, London, E.C.1. LONDON, W. 9. 

Te SE. Je AAAS NSW omni AAP at al ea an 
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RAT 
THE NEW ACT. 

LE. WELSH & CO., RC, SE, 
5, Cogan Chambers, 

Bowlalley Lane, Hull. 

Tel: Cent. 82 Hull. 

ship Sanitary Experts 

Vermin Exterminators. 
ALL WORK GUARANTEED. 

| EXECUTED BY SKILLED OPERATORS. 

) 

, 
iq 

i 

Sole Contractors: to— 
Ellerman Shipping Lines, 
Elder Dempster Line, 
North Eastern Railway, 
Hellyers & Great Northern 

Steam Fishing Co., 
etc., etc., etc. 

OREAM a 

A CLEAN SKIMMER. 

AT THE RIGHT PRICE. 

Send for Weenie. Booklet to Sole Agents for 
United Kingdom and Colonies— 

ABBOTT, FIELD & Co., Limited, 
106, York Road, Lambeth, London, S.E.1. 

I. I IW E: 
BUY ONLY THE BEST. 

The BUXTON LIME FILMS 

COMPANY, Lid., 
Royal Exchange, Buxton. 

Telegrams-—Buxton Lime, Buxton. ‘Phone—312 Buxton. 

THE PUREST LIME KNOWN 

GNUICO MM ERC Eyer 

LARGEST OUTPUT OF LIME & 

LIMESTONE IN THE “WORLD. 

Lime Burnt in | Agriculturists, Florists 

Special Kilns for | and Fruit Growers 
Special Trades. | catered for specially. 

AGENTS THROUGHOUT GREAT BRITAIN, 

Lime in any Form, in any Quantity to suit Users. 

LOCK WOVEN WIRE FENCING. 

A perfect Woven Wire Feneing for all 
purposes. 

Made in England of English Galvanised 
Wire. 

Supplied to all Leading Estates and Farms 
throughout the Country. 

SEND FOR FULL PARTICULARS— 

PEERLESS WIRE FENCE CO., Iddesleigh House, 

Westminster, S.W. 
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Grow Your Own Sugar. 

SUGAR BEET—SEASON 1921. 

FeARMERS are invited to reserve land (for 

the cultivation of Sugar Beet to supply the 

Pe LAM “Bee oe aen. FACTORY (in course 

of erection), Newark-on-Trent, Notts. 

For full information, terms of contract, particulars of cultivation, and 

provisional registration as one of the first growers for this factory, 
apply to:— 

HOME GROWN SUGAR LIMITED, 

at the Registered Office—14, VICTORIA STREET, WESTMINSTER, S.W.1., 

or at the Estate Office—KELHAM ESTATE, NEWARK-ON-TRENT, NOTTS, 

iTHos. BOAG & Co., LTp., 
Sack Manufacturers and Merchants, 

.GREENOCK, SCOTLAND. 

ISACKS AND BAGS. 
New Bags, Second-hand Bags, and New 
Calcutta Bags of all kinds, suitable for Seeds, 
Produce, Fertilisers, and Feeding Stuffs. 

jISEWING AND TYING TWINES. 
Stocks always available for prompt delivery. 

BUYERS OF EMPTY BAGS OF ALL CLASSES. 

Prices ¢.i.f. any port in the World quoted on application. 

Telephones: 825, 826 and 827, Greenock, Telegrams: Jute Greenock, 
302 (Central), Glasgow, Bags Glasgow, 
813, Aberdeen. Twills Aberdeen, 

Aberdeen Branch: 12, Virginia Street. Glasgow Branch: 38, Elliot Street. 
Codes Used: A, B. C, 4th & 5th Editions, Western Union, Marconi International and Private, 
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BWey: =. 

xxxxeeee® | Alcatian Potash 
ALL THE Pngpune OF OUR FRENGH ALLIES. 

CROPS : ee a 

REQUIRE SYLVINITE 20% 
(French Manure Salts.) 

POTASH.) S¥DV INTER 447 
pg gg ag gg ge (French Kainit.) 

| MURIATE of POTASH 
For further particulars apply to:— 

The Alsace-Lorraine Development & Trading Go., Ltd., 
54, GRESHAM STREET, E.C. 2. 

Bankers : 

(énh,. | LLOYDS BANK LIMITED, 
Yn Ludgate Hill Branch, E.C.4. 

BARCLAYS BANK, 
St. Johns St., E.¢,1. 

Telephones : 

Day (SITY - =~ - 8992 
| WALTHAMSTOW 920 

STABLES, CITY - - - 5817 

Night - BROADWAY 2087 
Telegrams : 

“MHACKMEN, PHONE, LONDON” MIDDLESEX BANKING C0. 
aus LIMITED. 

oe ee, Head Office: Leadenhall St., 
J. BIRD, Proprietor. | REGISTERED .U.c. 

R.WATSON & Co., 
British and Colonial 

FUR, SKIN AND FEATHER MERCHANTS. 

Largest Cash Buyers of Moleskins in the World. 

71 & 73 ST. JOHNS ST., CLERKENWELL, E.C.1. 

LONDON. : 
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A tractor on your land is worth two on the showground. You 

can't plough or reap with only the agent’s receipt for your deposit 

Get a ss G.O.” Tractor. 

You not only get the best 
but you get it at once. 

The LIGHTEST and CHEAPEST 3-4 Furrow 

Tractor ON THE MARKET. 

WE GAN DELIVER NOW! 

SA FE— STRONG— SIMPLE— 

to operate. in construction. mechanism. 

Model G 3-4 Furrow Plough Type. 82 h.p. (Governed) 

SKEFKO Ball Bearings. Six speeds forward and reverse. 

Lubrication—self-contained. (Vacuum oil recommended.) 

SEND POSTCARD FOR FULL PARTICULARS TO— . 

NOYES, STOCKWELL & CO., 
LTD., 

43-44, LENNOX HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2. 
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Aaricultural I, BALLOON STREET, 

Department | _ MANCHESTER. 

Of the 

C.W.S. 

This Department supplies everything 

for the Farm, Estate, small Holding, 
Allotment and Garden 

THROUGH 

Agricultural and other Distributive 

Co-operative. Societies in all parts 

of the country. 
ae 

Insurance 

Department MANCHESTER. 

of the 

GAW.S. 

The Co-operative Insurance Society 
undertakes all classes of 

109, CORPORATION STREET, 

Farm and Live Stock Insurance 
; as well as 

Life, Fire, and Burglary. 

LOWEST PREMIUMS. HIGHEST POLICIES. 

Write for Prospectus. 
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Land Drainage Excavator Co., Ltd, 
WESTLODE STREET, SPALDING, LINCS. 

Telephone—147 SPALDING. Telegrams—‘ TRACTOR, SPALDING.” 

£50 F.0.R. | £55 F.O.B. 

Spalding : London or 

£15 Deposit with Liverpool, 

order. Cash with order. 

Pere MeV OL TT” 

DRAIN-EXCAVATOR. 

Results of Public Demonstrations of the ‘‘ REVOLT.” 

On the 24th May, 1920, at a demonstration held at Kerchester’s Farm, Sprouston, near 
KELSO, N.B. (at which official representatives of the Scottish Board of Agriculture 
and of the Highland Society were present), the machine excavated a drain 2’ 3” deep, 
7" wide, and 450 yards long, in 1$ hours. This performance constituted a 
particularly severe test, the ground being of a stiff clayey nature. A tremendous 
number of stones and rocks were encountered ; but no difficulty was experienced, and 
where an absolute boulder blocked the way, the machine “jumped” the boulder in 
each case, the boulder being afterwards removed by hand. 

The cost of cutting drains has been thoroughly examined by practical experts, who have s pr BE t Ss 
proved that such work averages 9d. per chain, based on the hire of a Tractor at 12/- 
per hour (which includes driver, fuel and depreciation) and two men at 1/6 each per 
hour. 

*“ Awarded the Silver Medals at the Peterboro’ and Highland 

Agricultural Society’s Shows.” 

> a i a a a a 

London & Export Representative : 

GEORGE C. BADDON, wirine a dgtcuture Expert. 
45, CHANCERY LANE, LONDON, W.C.2. 

Telephone : Telegrams | ,, : : ut 
Code : A.B.C. 5th Edition. or Cables: \ | Agritecnic, Holb., London. 
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THE 

YORKSHIRE 
INSURANCE COMPANY Limited. 

FARMERS’ INTERESTS SPECIALLY STUDIED. 
Have you increased your FIRE INSURANCE 
on New Crops to meet present day values ? 

If not, consult the “ Yorkshire.” 

Chief Offices: 

York: ST. HELEN’S SQUARE. 

London: BANK BUILDINGS, PRINCES ST., E.€.2. 
Branches and Agencies throughout the Kingdom. 

Tents, Marquees, Sheets, Rick 
Cloths, Cart Covers, Harse Cloths, 

Nese Bags, &c. 

Samples of Material sent willingly. 

Jonathan Hilton 
49, Naylor St, Liverpool. 
Send your enquiries % 

Cheap Albuminoids for Poultry. 
‘“RENTO=”’ 

(Registered.) 

Prepared from fresh, sweet 
sterilised blood. 

ALL FOOD. PURE FOOD. 

contains about 90 per cent. 
Albuminoids. 

Send for sample box and printed matter, Ninepence, 
free, to Sole Proprietors and Manufacturers— 

MIDLAND CATTLE PRODUCTS, Ltd., | 
‘fRentox’”’ Department, 

DIGBETH, BIRMINGHAM. 

“ Rentox ” 

post 

Lancashire, Cheshire, | Tancadhive: Ghcalmaet Suraneiene tie OMI & North Wales. 

Messrs. BOULT, SON & MAPLES, 
VALUERS, SURVEYORS, ESTATE AGENTE&, AND 

PROPERTY AUCTIONEERS. 

5, COOK STREET, LIVERPOOL. 
Teiegrams—“ Acres,’ Liverpool. 
Telephones—187 Bank—2 lines. 

Estates, Farms, Residential and Business Properties only. 
eae dicel Sales of Property at Liverpool, Chester and Preston. 

Offices: 

ANDREW WEIR & CO., 
Sack and Bag Manufacturers 

and Merchants, 

21, PARLIAMENT ST., LIVERPOOL. 

Telegrams : “ Weirsac.” *Phone: 895 Royal. 

———_____— 

THREE HUNDRED CANDLE POWER 
Ol VAPOR LAMP No. 304. 

= Safety Guaranteed. Satisfaction Guaranteed. 

ADOPTED BY U.S.A. GOVERNMENT. 
STORM PROOF. ‘CANNOT CLOG. 

Burns 15 hours to one Charge. 
—— Costs 4d. per hour, —— 

Gives the strongest Whitest Light existing and 
beats every other light, including electricity. 

It will illuminate a Barn Yard 600 ft. square. 

Weight: 4 lbs, 

The Lantern proves its worth best in the wild 
winter storm. It is the one great light not 
affected by wind or snow, or sleet orcold Its 
brilliant rays penetrate the deepest gloom on 
@ stormy night. It is steady as the sun under 

the most trying conditions 

Height: 14 inches. 

17'S THE LIGHT THAT NEVER FAILS. 

Ask your Jronmonger for One or send your 
/—aend Name and Address to— 

‘STANLEYS (STRATFORD) LIMITED, 
LONDON, E. 15. 

Fertilisers and Feeding Materials, 
H. R. & Co. will be glad to quote Artificial 

Fertilisers, Feeding Materials and Agricultural 
Seeds on application. 

Basic Slag, Sulphate of Ammonia, Nitrate of 
Soda, Nitrate of Lime, Superphosphates, Bone 
Meal and Flour, Castor Meal, Kainit and other 
Potash Salts : Special Guaranteed Manures for 
Autumn Wheat, Improvement of Pastures, ete. 

Linseed and Cotton Cakes, Decorticated Cotton 
Cakes and Meals, Coconut, Groundnut, Palm 
Kernel Cakes, ete. 

HY. RICHARDSON & COMPY., 
Agricultural Merchants and Manufacturers of 

- Chemical Fertilisers, 
SKELDERGATE BRIDGE, YORK. 

“ Castle” Cane Feeding Treacle. 
(Feeding with sweetness.) 

In 6 cwt. barrels on rail Liverpool, London, Hull. 

Used by many well-known farmers and 
Institutions. 

Compound Cakes, Indian Corn, Indian Meal, 
Barley Meal, Dried Grains, Locust Beans, Fish 
Meal, Meat Meal, Clover Meal, Linseed Cake, &c. 

Farm eine Teoubaiees Breeders 
Poultry Houses. 

J. R. GODFREY SMITH, 
Bishops Castie, Salop. 

Bankers :— 
Manchester & Liverpool District, Market Drayton, Salop. 

J. D. GANPBELL, 
Manufacturer of NICOTINE in Bond from duty- 

free Tobacco. 
Nicotine makes the very finest Insecticide for fumi- 
gating, vapourising, or spraying to destroy insects 

infesting vegetation. Your inquiries solicited. 

LUND STREET, CORNBROOK MANCHESTER. 

SHROPSHIKE, 

SHREWSBURY, WELLINGTON WEM AND OSWESTRY. 
Messrs, HALL, WATERIDGE & OWEN, 

Auctioneers, Valuers, Surveyors, and Estate Agents. 
Offices —High St., Shrewsbury; Market St., Wellington; 

19, High St., Wem ; Bank Chambers, Oswestry. _ 
Sales of Landed Estates, Residential and Business Properties, 

Standing Timber, Machinery, Agricultural and Pedigree Stock, and 
Furniture. Agricultural Valuers and Arbitrators. — 4 
Monthly Horse Sales ut the Raven Horse Repository and Trial 

Grounds, Shrewsbury. . 
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SACKS AND BAGS 
Telegrams: Telephones ; 

‘*TARPAULINS,”’ 1054 CENTRAL 
LIVERPOOL. (3 Lines). 

PETER MARSH & SONS, yk, 
17, BRUNSWICK STREET | 

LIVERPOOL Halt A Bottle Cured Baldy 
Mr. W. R. Russell, Lynhurst, Hockley 

Heath. writes :—‘‘ The more I use the remedy 

the higher THUY opinion becomes of its excell nt 

BUYERS 
of USED 

qualities. The remedy did wond Ts for my 

Pony’s leg.” 

Grain, Flour, Thirds, SAVE- The-HORSE 
Bran, &c., Sacks and (lrade Mark, Registered) 

A —th t dy of h dt Old Bagging. Sane a ee 
of old and so-called incurable cases of Ringbone, 
Thoropin, SPAVIN and diseases of Shoulder, 

Sh I il HWRS Knee, Ankle, Hoof or Tendon. Sold with a 
signed Guarantee to cure or your money refunded, 
ee today PRES ghd cielag pic ree 

2 5 telling how to diagnos treat i G 
of every description. lesen also cage iecteviniary idiine an 

sample of Guarantee—All FREE. Keep a bottle 
of Save-The-Horse ready for emergencie> 

Address: PREMIER SALES, Limited, 

25a, Manesty’s Lane, Liverpool. 

Sole Distrivutors of SAVE-THE-HORSE in the U.K. 
for the TROY CHEMICAL Co. 

THE GRONINGEN SEED | | Reinforced Concrete Silos. 

NEW and USED. 

GROWERS’ ASSOCIATION, |} ne siscsens, rr 

No Slackening 
—Groninger Zaaizaadvereeniging (G.Z.V.)-—- and 

Tightening of 
Hoops & Stays. HOLLAND. 

No Painting 
or Tarring 
Required. 

25,000 ACRES OF THE FINEST SEED PRODUCING LAND 
ALL UNDER ONE CONTROL. 

CEREALS. ROOT CROPS. 

FARM & GARDEN SEEDS. 

Write for the Association’s Descriptive and 
Illustrated Booklet, forwarded free on appli- 

cation to its London Office 

Indestructible 
even by Fire. 

No Upkeep, 

Constructed on 
Modern . 
Sanitary Lines. 

We have built 

these SILOS in 

ts ab all parts of the 

MRE eer” United Kingdom. 
Vay ipo 

A Publication of great interest to 

all Farmers and Market Gardeners. 

Learn something about how your Growing Seed 
is produced, and how this Association of Growers 
Co-operates with YOU, and not only amongst 

themselves. 

PURITY OF STOCK & RELIABILITY ASSURED. 

Sole Representatives for the United Kingdom :— 

. R. TURNER & CO., 

|} 21, Camomile St., London, E.C.3, 

who will be pleased to answer all enquiries, 

Estimates and References on Application. 

James Scott & Son, 
(ABERDEEN), LIMITED, 

George Street & John Street, Aberdeen. 
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The 

BRITISH WALLIS| 
au RACT OR > 

BRITAIN’S FOREMOST TRACTOR. 
SCIENTIFICALLY AACCURATES IN‘! DESiem 

Built to a Standard-not down to a Price 

Manufactured by :— 

Messrs. RUSTON & MORNSBY, Ltd., 

LINCOLN. 

Watch the BRITISH WALLIS in operation 
and 

Examine it during the 

LINCOLN TRIALS, 

Commencing September 28th, 1920. 

LOOK FOR DRAW-BAR POWER—NOT MERELY HORSE-POWER. 

For further particulars apply :— 

Telephone: 

78-82, KENSINGTON 

Brompton Rd., (8 lines). 

Telegrams: 

“GEEMOTRUK, 
KNIGHTS, 
LONDON.” 

LONDON, 

S.W. 3. 



A ida aene Oy ick: Jertiltser, 

COLCA st 65 ‘ Phosphates. 

HIGHLY SOLUBLE. 

hits = : ra 

Os; 3 

S om grain and ots “ EPHOS’” will give results 
a comparable to superphosphate and basic slag, while 
i: ‘it excels both in the promotion of leaf and stem. 
s | 

Pe ss EPHOS’ counteracts soil acidity. 

" i: EPHOS” is is particularly well adapted for mixing 
PL in compound manures. 

| CROOKSTON BROS. 
38, pe craters Gardens, London, S. SW iede sas Romane; Lepdenee 



ae 4 er a ee 
oe a ea Ress, ivy ls ee 2 Se Tins FNS eeeoe ote Vee) We Con ONT kat oh? G 2 Se hia od raS PUR este Balk the e SPs Aaa a apa Fk Wa Ba ‘ ‘ yak ia Sieh Seber a, fee ce ae dks 3 an ts 

an $e ee Ua 4 a ¥ty : ‘ . ed) a P) 
ive a ae * : : 7 eo '? & Fa : tte Sie ita ee 

Wir ey eee Er OS Gwe [GLEN . : Are pa ae, CEC Ma pom 
oy Ges eS é : . n 2 ee Cl) ae ee “ ian . ‘ 7 7 74 Ss ; bt : ae, ” 

ah 2 SRA fix ly ‘ - 4 : aA " f Pe Ws | 
‘ ye OT a “ y, : “a i a ene, ~ ty 

' a See? 7 - a) 4 ¥ 
’ y \ ot c “a of ag "yi 

“THE JOURN AL OF THE | MINISTRY OF AGRIOULTUae. —aaverasemenss 
Pies ete 

“pICK’s” 
LEO 

used on all makes of Tractors. ae re 

Specially - rasiitPackaned ‘to meet ‘thes : 
working conditions of the Agricultural — 

Tractor, which may be said to be ~ 
always punning at. the maximum & San 

pressure and where uninterrupted — 
service is the first essential. Ce 

“DIGK’S ILO OLS =| 
REDUCE WEAR 70 THE MINIMUM. =: 3 3 

~ me 8a.c 

ENSURE EASY STARTING IN THE COLDEST WEA THER. . a 

4 Vey 
it Fk ea 

" t REN 
aA ay 

EY ey AA stig 

pie rssh dies x ch make of your Tractor and 
we wil! adore “you for the. partook oil. ane 


