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DEPARTMENTAL NOTICES.

Courses al the School of Agriculture.—The Jiew session for the diploma
courses commences about the third week in January at all the five schools.

Prospectuses of the respective schools and forms of application may be obtained
by applying to the

—

Principal, School of Agriculture, Elsenburg, Mulde-s Vlei, Cape Province;
Principal, School of Agriculture, Grootfontein, Middelburg, Cape Province;
Principal, School of Agriculture, Ccdara, Natal;
Principal, School of Agriculture, Potchefstrbom, Transvaal;
Principal, School of Agriculture, Glen, Orange Free State.

Applications for the new courses have in most cases been heavy, and
students who arc writing foi' exaininittions ai'c ad\isv'd not to await the results

of their examinations but to apply immediately, informing the principal in

each case of the circumstances, when it may be possible to reserve accommoda-
tion.

IMPORTATION OF ORANGE, LEMON, AND
OTHER CITRUS PLANTS.

ThI', public is hereby notified that under the provisions of the .Agricidtural

Pests Act, 1911, and of Government Notice No. ?!>() of 1912. iK>rmits for th<'

introduction of citrus plants from oversea must limit such introductions by
any person in a calendar year to a m.aximum of ten trees or one hundred scions

in any one variety, and will not be issued in respect of a variety procurable

from nurserymen in the Union, except under special justifying circumstances,

the chief of which is convincing evidence being brought to show the strain of

the variety procurable in the Union to be an inferior one or untrue to type.

The issue of any permit lies in the discretion of Ihe Department of .\gricul-

ture. It has been decided that all applications for i)ermits to introduce citrus

plants will be considered by a Departmental Committee, consisting of the

Chiefs of the Divisions of Entomology, Botnny, and Horticulture, and that the

Department will accept the advice of this committee^ when its several members
agree. Any rooted plants will only be admitted >()nditionally on any foliage

and young growth that comes on them being removed and destroyed, and, in

addition to being cyanide fumigated as long as required by regulations, on their

being disinfected with copper sulphate solution of one-half per cent, strength
(one pound of sulphate in 20 gallons of water). Tlie introduction of scicms is

considered to be attended with more risk of bringing disease than the intro-

duction of heavily cut-back young trees, in part because they cannot be sub-

jected to equally efficient precautionary treatments, and hence api)lications for

permission to import scicns are less likely to receive favourable consideration.
No permits for trees or for scions will be given unless the apjjlicant makes satis-

factory arrangements for growing the plants and any plants propagated from
them in quarantine for a period of two years. The Government has no recog-

nized (luarantine ground; and, in general, the place of (|narantine will have
to be a suitably isolated site under the immediate coiitrol of the applicant, who
must pledge himself to see that no growth from tiie plants is removed from
the site during the quarantine period, and to consent, in case disea.se becomes
manifested, without any claim to compensation, to the destruction, under orders
from the Minister of Agriculture, of any and all plants the Department may
consider likely to have become infected. No site will be accepted as suitable

if less than two hundred yards sejparate the quarantined plants from other
citrus plants, and a far greater degree of isolation must be provided when
practicable. During the period of quarantine the plants shall be subject to
inspection by the Division of Botany, and shall remain in quarantine for two

. full years from the date of the arrival of the introduction at the quarantine
site, unless a formal release is granted earlier by this Division. The owner
of the ijlants shall meanwhile have them kept und(>r close observation, and at
once report any unusual development.

The Department of Agriculture views any introduction of citrus plants to
he attended by some risk of establishing new diseases in South Africa, notwith-
standing precautions of inspection, cutting back, fumigation, disinfection, and
quarantine; and, in the issue of a permit to authorize an introduction of
plants, the Government assumes no responsibilitv whatever for any loss from
or through a trouble that might incidentally g(>t into the country.

P. J. DU TOIT.-

vSecretary for Agriculture
Pretoria, 1.5th December, 1920.
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NOTES.

THE SECRETARY FOR AGRICULTURE.

The Appointment of Mr. P. J. du Toit as Secretary

for Agriculture, has now been confirmed by the Government,
as from 1st October, 1920, from which date he has been
filling the Office in an acting capacity.

The Manuring of Vineyards.
All article on the above subject by Dr. A. I. Perold was published

in 1911 and has proved of great value to viticulturists. The publica-
tion is out of print, but arising out of Dr. Perold's article the
subject has now been exhaustively written up by Dr. Ross, the
Research Chemist, at Elsenburg, and Mr. S. W. van Niekerk, the
Government Viticulturist, and is published in this issue of the
Journal. The ideal system of manuring is one which provides for a
return to the soil of at least as much of each of the important plant
foods as are removed by the crop ; this will maintain the fertility of
the soil from year to year and, indeed, may even increase it. In
this respect the requirements of the vine are dealt with at length in
the article and also the various fertilizer materials which are available
to the farmer and the use thereof, the systems of manuring and the
use of lime in vineyards. The authors strongly advise farmers who
are wine producers on a large scale to obtain their own experimental
evidence by carrying out tests, and in their article furnish plans for
manurial experiments, a practice which we commend, for our vine-
yard soils are of many different types and a system of fertilizing
which may give the best results in one locality may not be the best or
most econornical in another. We feel sure that the publication of
this article is timely and will prove of the greatest value to viticul-
turists to whom we recommend its careful perusal and application.

1
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Union Successes at the London Dairy Show, 1920.

The London Dairy Sliow was held at the Agricultural Hall,
Islington^ on the 19tli to 22nd October last, and for the second year
in succession South African exhibitors scored several striking

successes. In 1919 the gold and silver medals were secured for cheese,

but at the last show, in addition to these, the bronze medal and
reserve ticket were also won. South Africa thus obtained the first

four places in competition with exhibits from Canada, Australia, and
New Zealand, an achievement to be proud of. The successful

exhibitors were: G. W. Young, jun., The Meadows Cheese Factory,
Franklin, East Griqualand—Gold Medal. The Aliwal North and
Districts Creameries, Ltd., Aliwal North—Silver Medal. Eocky
Ridge Chee'se Factory Co-operation, Ltd., Kokstad, East Griqualand

—

Bronze Medal. Jack Moxham Co-operative Industries, Ltd., Kok-
stad—Reserve.

East Griqualand cheese manufacturers have thus justified the
high position they have held for several years in the cheese industry
of the Union. Mr. G. W. Young, jun., was a consistent winner
during our last show season, and his success at the London show
comes as a fitting climax.

These successes should act as a stimulus to the already promising
cheese-making industry of the Union, and it is hoped that, given a

favourable season, the farmers producing the raw material and
factories manufacturing cheese, will make every effort to increase pro-

duction and enable a steady expert trade to be maintained. There is

no doubt that the grading scheme in operation in East Griqualand
has had much to do with the improvement in the quality of the cheese

produced in that area, and its extension to other districts is at present

under consideration, and it may be possible to provide facilities

whereby any factory in the Union can have its cheese graded, before

placing it on the market, by a Government grader at a small charge.

In addition to the cheese successes. South Africa secured the gold

medal for the best collection of Colonial produce in competition with
other Dominions. The outstanding features of the exhibition were
butter, cheese (both Cheddar and Gouda), bacon, hams, poultry, eggs,

honey, fruit, cotton, hides, fibres, etc., all of which were con-

tributed by local producers or manufacturers, and staged by the Trade
Commissioner. The Exhibition attracted considerable attention, and
afforded a valuable advertisement for South African industries.

Further successes were obtained by our bacon, the Farmers'
Co-operative Bacon Factory, Estcourt, Natal, winning both the gold

and silver medals and also the reserve ticket in this class, while
Messrs. Lurie Bros.. Capetown, won the gold medal for eggs, and
Messrs. Tollman & Davies, Johannesburg, that for poultry.

Only two South African creameries entered in the butter classes

but were not successful, which is hardly surprising as the month of

September, during which the butter had to be made, is about the

worst in the year, owing to the fact that farmers are then generally
producing cream only in small quantities, and in consequence collect

it over too long a period before sending to the creamery, and it is not
possible to manufacture show butter from such cream. Butter manu-
factured at that time of the year does not possess the flavour, colour,

or bloom of butter made during the spring and summer.
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Co-operative Agricultural Societies.

The Seventh Congress of Co-operative Agricultural Societies in

the Transvaal and Orange Free State was held last June, and we
publish in this issue the minutes of the proceedings. There are many
problems which arise in connection with the administration of these

societies in securing the best interests of co-operators, and these are
discussed from time to time at these congresses. The spirit of

co-operation is growing in the Union, the subject being one of

moment to every farmer, and a perusal of the minutes will be helpful
in throwing light on some matters which have exercised the minds of

farmers recently, and interesting in disclosing the growth of the
movement under direct Government control in the Transvaal and
Orange Free State.

The Tobacco Leaf Slug.

Yet another pest with which the farmer has to contend has made
its unwelcome presence in the form of a beetle which is attacking
tobacco plants. Until recently this plant had been considered free

from particularly dangerous pests in the field, and the advent of the
beetle, which has been given the popular name of Tobacco Leaf Slug,
will be viewed with concern by all tobacco growers. Prompt measures
have been taken by the Department in controlling the pest and an
article (with illustrations) on the subject by Mr. C. P. van der Merwe,
of the Division of Entomology, is published in this issue of the
Journal, and should be carefully studied. The article gives a brief

sketch regarding the occurrence of the pest in the Union from the

time it was first observed at Cedara, JNatal, up to Iho present, its

appearance having now been noted in a number of tobacco centres.

The nature of the injury from the beetle, its life history and habits,

the plants other than tobacco it feeds on, natural enemies, as well as

other observations, are carefully set out by Mr. Van der Merwe.
Special attention is drawn to the clear directions given for controlling

the pest which, it is pleasing to state, can successfully be kept down.
We would specially request farmers and others who may observe the

insect, whether feeding on tobacco or other plants in localities other

than those referred to in the article, to communicate with the Division

of Entomology.

Successful Farming.
We draw attention to an article we publish elsewhere giving some

interesting figures concerning a season's farming on the high veld by
a farmer having a Government small-holding. The season was not

exceptionally favourable, but the returns for the year show a handsome
return a -ad afford an encouraging example of what real honest toil,

common-sense methods, and sufficient though modest capital can win.

Farming systems are daily becoming more intensive and farmers are

more and more constrained to watch, as of primary importance, the

economic aspect of their operations. The figures of production,

income, and expenditure have been carefully collected and should
prove of special interest to farmers with small propositions, to whom
they will doubtless be welcome in view of the dearth of statistical

data which prevails in connection with the economy of farming in the

Union.
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The Nodular Worm.
This issue of the Journal contains a valuable contribution by

Sir Arnold Theiler od the Nodular Worm and the lesions caused by-

it. The effects of the nodular worm infection show themselves both
in lambs "and sheep, but more acutely in the former, and many farmers
have been puzzled as to the cause of the wasting condition and death
of their stock, not connecting it with the presence of the worm.
Others have seen the worm, some drawing special attention to the
fact that although our remedy was very effective against wireworm
it was not so against the nodular worm in tlie large intestines. This,
the author states, was known, as, at the time of the first issue of the
drug, efficacy against wireworm only was claimed, though it stands
to reason that, with the removal of the wireworm, a sheep will stand
parasitic infection much better, therefore, sheep dosed regularly with
the wireworm remedy are less subject to the effects of worm infection.

The article sets out very clearly the description of the disease, the
complications resulting from infection, the life-history of the worm,
and contributes valuable data on a matter of considerable importance
to sheep farmers, and calls for their special study, for, qtioting the

author, " the only effective way to deal with the nodular worm infec-

tion is to prevent the entry of the worm into the sheep."

Production and Consumption of Spirits in the Union.
The report of the Superintendent of Excise for the year 1919

contains most interesting information which should be studied by all

concerned in our viticultural industry. Referring to the consumption
of Cape spirits (produce of the vine) the Superintendent points out

that, as expected, the consumption, as ordinary liquor, of Cape wine
spirits in 1919 was 2.5 per cent, less than in 1918. He is of opinion

also that the inordinately high prices obtained for wine vspirit and
wine, only explained by trade rivalry and speculation, will prove in

the end to be most detrimental to the industry, for a lowering of prices

will not bring a return of the trade which has been lost on account of

the high prices. Some of the effects resulting from these high prices

are (a) the utilization of Natal spirits for making gin hitherto made
from wine spirits; (6) the substitution of Natal spirits for wine or wine
spirits in vinegar-making; (c) the non-production of canteen or

other cheap wine ; and (d) the conversion of good wine—even sherries,

ports, etc.—into spirits. The manufacture of whisky in the Union,
preparations for which were made as a result of certain tariff condi-

tions, was substantially encouraged by the high price of wine. In
respect of the export of spirits from the Union to countries oversea

rendered possible on account of conditions set up by the war, it is

disappointing to learn that the hopes of retaining this market on the

removal of these conditions have not been realized. Our production of

Cape wine spirits has increased from 2,201,392 proof gallons in 1918
to 2,248,782 proof gallons in 1919, and the latter quantitj^ exceeds the

consumption for the year by 30,925 i)roof gallons, and at the end of

1919 the stock on hand was equal to about five months' supply. On
the other hand the production of Natal spirits (produce of the sugar-
cane) has decreased from 1,934,040 proof gallons in 1918 to 1,576,619
proof gallons in 1919, on account of the demand by the Imperial
Government for spirits having disappeared since April, 1919.
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Tractor Demonstration at Elsenburg.
On 15tli November, 1920, a tractor demonstration was given at

Elsenburg by Messrs. Chalmers & Fraser, Ltd., with their 5-ton Holt
caterpillar tractor. The trial was begun in the morning on a par-
ticularly hard piece of hilly land, which contained a medium amount
of young bush, when the work of the tractor was considered fairly
satisfactory, taking into consideration the nature of the soil. In
the afternoon a further test was made on an equally hard piece of
level vlei land, the result being clearly evident more satisfactory than
that of the morning. In both cases the tractor drew a 4-furrow
mouldboard plough, working to a depth of from 6-8 inches, though
•on the hilly land this depth was often not maintained.

The type of plough used was not suited to the tractor, nor to the
severe conditions of the soil to be ploughed.

The consensus of opinion was that the 4-furrow disc plough would
liave done infinitely better work, and would also have required less

power.
The Holt caterpillar tractor has a 12-20 horse-power engine, and

appeared to have plenty of reserve power, particularly when in low
gear. In both morning' and afternoon trials the land was broken up
in rather big lumps owing to the hard nature of the soil. Extra
weight was required to keep the plough into the ground, while on
the hillside it was noticed that the wheel attached to the rear of the
plough occasionally ran on the top of the furrow, and so caused the
shears to be lifted slightly from the ground.

Crop-yields of the Northern Hemisphere in '1820.

The October Statistical Bulletin of the International Institute of
Agriculture announces the results of cereal crops in most of the
countries of the northern hemisphere. Data are now to liand from
almost every quarter, with the exception of Russia, and the totals

resulting from available and comparable data amount to 56.8 million
metric tons (2200 lb.) of wheat and 5.6 million of rye. This cjuantity

is slightly larger tlian the yield in 1919 (61.7 million), and identical
w'ith the average of the preceding five years.

The comparable data for barley dealing with a number of

countries producing just under one-half of the world's yield, make a
total of 12.7 million tons, 8 per cent, larger than the production of

1919, and 5 per cent, below the five years' average.
The yield of oats in countries furnishing all the required data

(affording about 60 per cent, of the world's yield) is estimated at

<58.8 million tons, showing an increase of 21 per cent, over last year,

and 9 per cent, over the average.
The maize crops of south-eastern Europe are reported as good,

that of Italy as fair, while the United States yield amounts to 81.7
million metric tons, 10 per cent, over last year's, and 16 per cent,

above the average.
Reports on the probable yield of beet sugar are favourable from

Austria, Belgium, France, Germany, Italy, Netherlands, Sweden, and
Canada, also for both cane and beet sug-ar from the United States.

The export from British India of 400,000 tons of wheat has been
sanctioned and will take place unless internal prices advance beyond
the purchase limit officially fixed. The weather in October has not
heen favourable for crop developments
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A Soil Survey of the Union.
Farmers are aware that an enormous amount of research has

been carried out for years past by officers of the Department in con-

nection with the analyses of the many types of soil found throughout
the Union and the problems connected therewith. The results of the

analyses and the lessons arising therefrom have been published from
time to time, but the work has hitherto not been carried out on any
systematic basis or under a paramount control embracing all effort

and guiding it to the fruition of a single aim—the complete sui*A^ey

of the agricultural soils of the Union. The need for carrying out
this object has been advocated for many years, and it is patent to all

that its fulfilment will mark one of the great epochs in the forward
movement of agriculture in South Africa. It is pleasing to say,

therefore, that a definite stage has been reached in the furtherance
of a scheme of such importance to the country, for emerging from the
labours of the past there is every likelihood that a commencement
will be made at an early date of the great work of collating, indexing,
and bringing into one connected system the data already available,

and inaugurating the first step in a systematic soil survey of the
Union. Making the fullest use of past investigations, future work
will be carried out under a clearly defined programme calculated in

time to cover the whole country. And this definite stage in the
movement may be said to be the result of the conference of chemists
of this Department, held at Pretoria on the 18th November last, for

the purpose of discussing the subject of a soil survey and of formu-
lating proposals in regard thereto. At this conference the following
resolutions, among others, were passed:—

(1) That a soil survey is desirable as the basis of the agricul-

tural development of the country, in order to indicate the
agricultural potentialities of different localities.

(2) That the scope of the survey should include soil classifica-

tion, which, to be of the largest value, must effect the
accurate separation of materials with reference to all

important agricultural differences. It should therefore

embrace the following heads :
—

(1) Careful survey of the country with the view of

delimiting the areas covered by the various types of

soils, and including the construction of large-scale soil

maps.

(2) The field characteristics of such sojIs as regards depth,
drainage, water capacity, aspect, climate, etc.

(3) The physical, chemical, and biological investigation of

the soil.

(4) The botanical and agi icultural characters of the various
soil types.

(5) Field experiments on each type of soil in various
parts of the Union.

Matters concerning the use of information already available and
the machinery necessary for carrying out the survey were also
discussed.

The matter is at present receiving the attention of the Govern-
ment, and we express our confidence that circumstances will permit
of the work being taken in hand at no distant date.
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Wheat Conservation and Rye Growing.
We do not grow sufficient wheat to supply our population with a

wheaten loaf and the shortage has to be imported from other countries.

When a prospect of poor harvests and other circumstances caused

much anxiety recently as to the means of obtaining supplies to meet
the Union's requirements, the question of our bread supply was a

topic of general discussion. We publish elsewhere in this issue a

short article on the subject in which the suggestion is put forward

that any occasion for anxiety regarding our bread supply in the

future should l)e removed by engendering a habit for rye bread or

for bread containing a proportion of rye. Rye growing is not

extensive in the Union but there are large areas very suitable for the

crop, and given the demand iheve seems no reason why it

should not prove a remunerative undertaking and solve the problem
of our bread supply, placing us in an independent position in that

matter of supreme importance.

Stock Dips.

We draw the attention of importers, manufacturers, dealers, and
others concerned to the draft regulations, i)ublislied in this issue, which
it is proposed to introduce in connection with the sale of stock dips.

It is intended to put these regulations into force as from the 1st April,

1921, but in the meantime the Department will be prepared to give

consideration to any representations which may be made in regard

to any of the terms thereof. The dipping of live stock has become
a matter of general necessity, and it is trusted that the opportunity

now afforded manufacturers and others of becoming acquainted with

the proposed regulations governing the sale of stock dips will be

availed of so that the adequate fulfilment of the object of the Act in

this connection may be ensured from the start.

Tsetse Fly and Nagana.
In connection with the serious losses in live stock suffered by

settlei\s and farmers in Zululand through the disease nagana (Trypano-

somiasis), it has been decided to widen the scope of the investigation

into the matter. We referred in our last issue to the investigations

being undertaken by the Division of Entomology into the life-history

of the tsetse fly, for which purpose an entomologist is to be stationed

in Zululand with the dual object of investigating the local problem

and of combining in a general scheme inaugurated by the Imperial

Government to investigate the bionomics of the tsetse fly simul-

taneously in six widely separated "fly belts" in Africa. But, in

addition, the Government has now decided to carry out an investiga-

tion into the disease itself, and for this purpose a veterinary research

officer will be stationed in the infected area in Zululand. This ofiicer

will work in collaboration with the entomologist, studying the relation-

ship between the tsetse fly, game, and nagana, and will also carry

out therapeutic tests on animals affected with the disease in the hope

of saving stock that would otherwise die. Houses, offices, etc., are to

be erected, if possible, near the Empangeni Settlement on the Lower
Umfolozi Eiver for the accommodation of the investigators. At
present the infected area is vi.sited regularly by a Government
veterinary officer, who spends a fortnight in each month there.
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It will thus be seen tliat the matter is being thoroughly' dealt
with, and, while the investigations are expected to run over a number
of years, it is hoped that as a result we will thereafter be able to deal
effectively with nagana as well as other trypanosome diseases, and so
achieve yet another success in our campaign against the stock diseases
found in South Africa.

Supplies of Wheat and Rye available for Importing
Countries.

A recent publication by the International Institute of Agricul-
ture, Rome, furnishes data of very great interest as to the quantities of
wheat and rye which importing countries may obtain during the
season from 1st August, 1920, to 31st July, 1921.

On the basis of data now available, and of forecasts of an average
yield from the grooving crops in Argentina and Australia, it is

estimated that Bulgaria, the Serb-Croat-Slovene State, Canada, the
United States, British India, Argentina, and Australia should be able
to export during the season 17.5 million tons (metric tons of 2,200 lb.)

of wheat and 800,000 tons of rye, making a total of 18.3 million tons
of breadstuffs. Taking into account the fact tliat the quantity afloat

on 1st August, 1920, was very large, the aggregate quantities at disposal

of im])0]'tiiig countries are estimated at 18.6 million tons of wheat and
900,000 tons of rye; the complete total is therefore 19.5 million metric
tons, against a quantity amounting to 18.5 millio,' tons of wheat and
rye, forming the actual receipts of importing countries during last

season.

On the other hand, the total production of the two cereals in the
importing countries comes out very nearly the same as it was last year
(33.2 million tons against 33.5 million).

It follows that overseas requirements should not be much greater

than last year's, while potentially about 1 million tons more than
they imported last season will be at the disposal of importing countries.

But there is no positive assurance that the potential exportable
surplus will in its entirety reach the countries that may need it,

inasmuch as it is not certain that India will export all its apparent
surplus, wjjilo present expectations regarding harvests of x\rgentina

and Australia may need to be modified. Prudence dictates absten-
tion from undue optimism in view of these uncertain factors of the
situation.

Wine Show at Capetown, 1920.

Commenting on the Wine Show held by the Western Province
Agricultural Society at Capetown last year, Mr. S. W. van Niekerk,
the Government Yiticulturist, says that in the number of entries the
show was a success as compared with previous years, entries amount-
ing to 179, as against 30 in 1919. The quality generally was good,
although it was noticeable that, on the whole, the condition of the
wines was not up to the standard of previous years. This may be
due to the fact that the samples had to be forwarded in August
instead of towards the end of October, as in previous years.

The increase in entries was due not to the earlier show date, but
to the appointment of a wine expert by the AVynboere Ko-operatiewe
Vereeniging van Zuid-Afrika, in the person of Mr. F. Myburgh, who
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persuaded farmers to enter and helped them to prepare their wines.
In going over the prize list, it is noticeable that under light dry white
wines for Classes 1, 2, 3, 6, 7, 8, 9, and 10, all the prizes were
awarded to farmers in the Paarl and Tulbagh districts, whereas the
Constantia area took all the first prizes for light dry red wines for

Classes 11, 12, 16, and 17. From the above it must be concluded
that for light dry white wine, Paarl, Tulbagh, and probably Stellen-

bosch are more suitable, and the Constantia area for light dry red
wine. That the Constantia area produces such excellent red wines is

usually attributed to its climate and soil, but in that area a large

amount of Carbernet Sauvignon is grown, and there is no doubt that
"this grape produces an outstanding quality wine. It is well known
"that a Hermitage can be improved in quality with a blend of 20
per cent. Cabernet. It is hoped that otber districts will start to grow
Cabernet, as very little is grown at present outside Constantia.

Blends with Cabernet made at Elsenburg and the Paarl Viticultural

Station have been submitted to merchants, who expressed the opinion
that these wines ran the Constantia wines very close if they were not
as good. Particularly with a view to export, owners of large vine-

yards of Hermitage should plant a certain amount of Cabernet with
which to improve their whole crop of red wines.

Two types of wine which are usually very disappointing at the

show are Sherry and Port, and Mr. Van Niekerk does

not remember ever having tasted a wine with a good|

Sherry character at these shows. This i-j not surpising, as

very fe\\' farmers ever try to produce a wine with a true Sherry
character, and 1 esides very few wines will develop that

character within twelve months, and more so if not specially made.
The 1920 show showed no improvement. The so-called Port types

are usually a collection of sweet wines with traces of no Port
character. In 1918 and 1919 Mr. R. Cloete, of Constantia, exhibited

a sample of Port. Many readers will remember that the judges in

1918 expressed the opinion that it was one of the best samples of this

"type ever exhibited. For some reason or other the 1920 sample wsts

not up to the standard of the two previous years, and it did not even
get the first prize—although it must be stated that many of the public

who visited the show did not agree with the judges' decision. Mr.
Yan Niekerk suggests that prizes be offered for Sherry and Port types

•of not less than 15 months old, as in the case of brandy. Then
probably samples with more of the true character of these types than
at present will be shown.

Another class that seems to be regrettably neglected is the Sweet
Muscadel. It is hoped that the districts of Montagu, Robertson, and
Worcester will in the near future take up seriously the matter of

making these wines and produce a class of sweet wine as good as can
he produced anywhere.

Oversea Exhibition of Union Produce.
To advertise the products of the Union, the Trade Commissioner

is arranging a permanent exhibition in London. One is also being
held this year in Amsterdam. In this connection sheep and Angora
breeders have been asked by the Department to co-operate in the
collection of a creditable exhibit in advertisement of their products,
and it is trusted that they will grasp the opportunity offered and rise

to the occasion.
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Salt-bush.
Co-operative experiments, conducted by the Government Agrono-

mist with the aid of farmers over a number of years, have shown the
merits of the undermentioned Australian varieties of salt-bush:—

(a) Atriplex nuinviularia, Lindl. (Round-leaved or Old Man
Salt-bush)

;

(6) Atriplex semihaccata, R. B. (H'alf-berried or Creeping
Salt-busli)

;

(c) Atriplex halinwules, Lindl. (Haliinus-like or the Grey Salt-

bush)
;

{d) A triplex leptocarpa
;

(ej Atriplex holocarpa, F. v. M. (All-fruited Salt-bush)

;

(/) Atriplex visicariinn
;

{g) Atriplex angulata, Benth (Angular-fruited Salt-bush)
;

in regard to which the following points are noted :
—

(a) A perennial, erect shrub ; resists drought to a remarkable
degree, reaching a height of 5 to 8 feet in four years, and
grows on very brack soils.

(b) Habit of growth is prostrate and branching, forming a

dense grow^th on the surface of the land. Also grows on
soils too alkaline to support any other form of cultivated

plants. It is a perennial, but some farmers are of opinion
that it should be treated as an annual in districts where the
winter is exceptionally severe.

(c) A low bush creeping along the ground, described by some as

a perennial and by others as an annual ; dependent pre-

sumably on the winter temperature. It is recommended
to sow this variety in the spring.

id) (e), (/), (g) These varieties are, more or less, annuals, and
although they make excellent stock feed, farmers prefer

the perennials. The Holocarpa (e) is highly recommended
by some farmers for land liable to be flooded.

All salt-bushes prefer moist brackish land, but are able to accommo-
date themselves to a great variety of conditions. Seed may be sown at

any time during the spring or summer months when the soil is moist.

Manner of Planting.—Some people loosen the soil with a spade
or a hoe in patches some little distance apart, and six to twelve seeds

are planted in each plot, according to the size of the patch. Others
plough the ground and harrow the seed in. The bush will naturally
spread much faster on properly tilled land. The quantity of seed

required will vary with the distance apart of the patches or rows, as

the case may be. About 20,000 seeds go to the lb., so that ten seeds

every 2 yards means only 1{ lb. per morgen, while at 10 yards apart

about I lb. per morgen will be required. Various methods of planting
salt-bush seed are employed by farmers, and 1^ to 1| lb. is generally
used per morgen, or half that amount per acre. The seed is covered
from i to i inch deep (the shallower the better), and young plants
must be protected from the too-assiduous attention of live stock.

When once well established salt-bushes require very little care, beyond
being occasionally protected so as to permit them to fower and resow
themselves. The ATistralian salt-bushes seem to possess a more vigorous
growth and seed more freely than our own, although some farmers speak
very highly of our Atriplex eapensi-s (Cape salt-bush) and claim that it

is more drought-resistant than any of the exotic species. Salt-bush
will also grow from cuttings, but this is a somewhat slow method.
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Sugar Production and Consumption in the Union.
The cultivation of sugar-cane in the Union is confined to the

coastal districts of Natal and Zululand. In the former place, about
the year 1850, was commenced an industry which in recent years
has developed rapidly and liow occupies an important position in the
country's agricultural and industrial production.

Up to as recently as two years ago local sugar production was
insufficient to meet the Union's requirements, and the shortage had
to be met by importation, principally from Mauritius and Mozam-
bique. Like several other Union products, however, a most gratifying
change has since taken place, the 1918-19 season marking an epoch
in the history of the industry, for it produced suffi^cient sugar for our
own needs and a surplus for export, notwithstanding a considerable
increase in local consumption.

The following statement shows the total quantity of sugar
imported and of the South African product exported each calendar
year since Union:—

Estimated Production.
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like £5,000,000 to the value of the country's production. Unfortu-
nately this gratifying progress has been arrested by droughty condi-

tions, and, according to reports received at the time of writing
from the South African Sugar Association, the 1920-21 season will

produce approximately 150,000 tons of sugar only, 10,000 tons short

of the Union's estimated requirements that year.

The rapid increase in the Union's consumption of sugar is due
chiefly to our large native population steadily developing a demand
for sugar; also local jam and sweet factories, which are extending
in the Union, as shown in the following statement:—
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Molasses, the residue from the manufacture of sugar at the

mills, are being utilized in increasing quantities in the manufacture
of rectified spirits, industrial alcohol (including* methylated spirits),

motor fuel (Natalite), ether (anaesthetic and commercial), chloroform,
and a specialized article known as " Instanto," used as a liquid soap.

A wax is derived from the sludge obtained from filter presses, and
this residue is, in its turn, used as a fertilizer in the cane fields.

The cane itself, after the extraction of the jviice, is used as fuel

in the mill furnaces, and in an efficiently running mill this
"' bagasse " is usually sufficient for all steaming purposes. There is

an impression that this use of " bagasse " is wasteful, as it is under-
stood paper could be made from it, but it is calculated that to replace

the bagasse would require 250,000' tons of coal which, at to-day's

prices, would cost, delivered at the mills, £375,000. At present
bagasse has a fuel value, compared with coal, of 10s. per ton.

Acreage and Yield.

The area under cane was returned in the 1918 census as 87,035
morgen. During* last season the area cultivated could not have been
less than 100,000 morgen. The cane used to produce the sugar output
was 2,278,000 tons. The yield of cane per acre varies considerably,

but is generally taken to average 20 tons per acre every 20 to 24
months. The quantity of cane required to produce a ton of sugar
also varies from year to year on account of climatic conditions, and
the duration of the crushing period; but the class of sugar made and
the efficiency of plants are the chief factors governing this figure.

Last season's practice showed that raw sugar could be made from as

low as 9.87 tons of cane, and white sugar made from as low as 10|
tons of cane. Taken as a whole (refining losses being excluded) the

average was approximately 11^ tons of cane to a ton of sugar.

In this connection it is of interest to learn from a Renter message,
dated 31st August, published in the Press, that an official estimate
places the season's sugar production in Australia at 160,000 tons,

leaving a shortage in that country of 100,000 tons which will have
to be met by impoitations.

Fruit Export.
. The following is a return of the fruit shipped overseas on the 26th

November and 3rd December last, being the first shipments of the 1920-21
deciduous season.

Variety.

Apricots

Peaches...

Plums ...

Total ...

South African Wine in Competition.
We are advised that at the recent Brewers' Exhibition, held in

London, Messrs. J. Sedgwick & Co., Capetown, were awarded nine

first and three second prizes, and Messrs. E. K. Green & Co., Cape-
town, two first, two second, and two third prizes for their exhibits

in the Colonial Wine Competition.

Ex
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DEPARTMENTAL ACTIVITIES

November, 1920.

(Note.—The wurk (if the several Divisions and Schools of Agriculture covers a wide
range of agricultural industry in the Union, and we give hereunder notes and observations

from certain of them treating with matters of special interest coming under their purview
during the month. The object of these notes, which are not concerned with general routine

work, is to inform the farmer of such matters as are calculated to be of interest and helpful

to him at the present time.

—

Editor.)

THE DIVISIONS.

ENTOMOLOGY.

Potatoes froTTh East Africa.—A number of consignments
o^' potatoes, aggregating- 1400 to 1500 bags, reached Durban
from Kenya (British East Africa) during October and Novem-
ber. Every one arrived in a filthily rotting state. 01 one
lot of 170 bags the health authorities condemned 110 outright,

and the remaining 60 bags, on being sorted over, yielded only 35 bags
of sound tubers. The clearance of several consignments was seriously

delayed owing to the non-production for a time of the necessary
"consignor's declaration" under the plant import regulations; but
from the inspector's reports it appears the decay is chiefly attributable
to the potatoes having been carried in bags stored in the holds of the
ships. The potatoes have been a source of much complaint at the
port, owing to the horrible stench arising from them. The entomo-
logist and botanist had anything but an enviable time inspecting them.

Codling-moth Parasites.—When visiting Naples in June
last, Mr. C. P. Lounsbury, Chief of the Division of

Entomology, arranged with Professor F. Silvestri, the chief
of the Italian entomological service for soutliern Italy, to

have codling-moth larvae collected during the autumn months and
sent to South Africa with the view of introducing Italian parasites
of the codling-moth into this country. In Italy the codling-moth is

of slight importance as a pest compared to what it is in South Africa,
due in a large measure, it is thought, to the presence of parasites in
the former country and not in the latter. However, to get the major
Italian codling-moth parasites established in South Africa may prove
a most difficult and perhaps impractical task ; and if they do become
established it does not follow that they will do satisfactory work.
Dt. F. W. Pettey, the entomologist at the Elsenburg School of Agri-
culture, who for several years has made a special study of the codling-
moth, has been entrusted with the responsible and arduous work of
dealing with the project at the South African end, and on 24th
November he received the first batch of material from Professor
Silvestri.
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Woolly Aphis Parasites.—The Division of Entoinolog-y is

making" an effort to introduce a certain woolly aphis
parasite (Aphelinus viali) from America. No internal parasite

of the pest insect is known in South Africa, and none
appears to be known in Europe or Australia, but the species named has
long been recorded to infest woolly aphis in eastern America without,
however, much being known of its importance. It attacks various
aphides other than the woolly aphis, and it may be that it might
prove a beneficial insect and worth a great deal of trouble to get it

established in South Africa. When Mr. A. E. Lundie went from
South Africa to Cornell University a year ago to take advanced studies
in entomology, he was asked to search for the parasite, make a special

study of its work, and, if practicable, breed and ship material to the
Division. Mr. Lundie has had gratifying success, and Mr. C. W.
Mally, the senior entomologist at Capetown, recently received from
him a shipment of woolly aphis parasitized under observation. The
material was carried from New York to Capetown in the cool-room of

the s.s. " Eten," through the kindness of the captain, and arrived in

apparently excellent condition, although up to the time of writing
this note none of the parasites has emerged. The temperature of the
cool-room of the ship varied from 34 degrees to 48 degrees. Mr,
Mally was prepared for handling the material when it arrived, having
been advised by cable when it left New York, and fruit-growers may
rest assured that no effort will be spared to breed the parasite.

Locusts.—Outbreaks of voetgangers in swarms occurred
during November in the districts of Graaff-Reinet, Aberdeen,
Pearston, Jansenville, Steytlerville, and Willowmore. From
not one of these districts did the Department receive any
report from a resident that any winged locusts at all

occurred before winter, when it must be supposed the eggs
were laid. Despite all that has been said and published, it is

still the exceptional farmer who distinguishes ordinary grasshoppers
from the true locust when the latter insect is not in proper swarm
formation. Yet the winged locust has milky white under-wings and
a peculiar flight, when away from a swarm, by which it is readily

recognizable. The locust has persisted year after year in the Karroo,
to the certain knowledge of the Division of Entomology, and it is

now breeding up rapidly in that area, as the Division apprehended it

would after the recent big drought. Great numbers of flyers must
have gathered together to lay their eggs to account for the true swarms
of voetgangers that are now in evidence; and breeding "in open
formation " and as widely scattered individuals is also continuing to

take place. The latter type of breeding up is doubtless also occurring

in many districts other than those mentioned. The district locust

officer of Richmond in the investigation of a rumoured outbreak

reported many flyers in his district ; the district locust officers in the

west of the Grange Free State have reported numbers, while enough
scattered flyers to form a considerable swarm, were they to gather

together, were reported early in November to be near Conway, in the

south-east of the Middelburg district, and somewhat later some were
reported on the farm Rocklyn, in the Tarka district. The last report

would not be fully credited, on account of the locality being so far

east from where locusts have been recorded for many years, were it

not substantiated by specimens of the insect. The swarms of voet-
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gangers are the most numerous in Graaff-Reinet district, where up to

26th November 132 swarms were reported to have been destroyed.

The outbreaks in Willowmore district are fortunately less serious than

was at first supposed when a kind of " stinksprinkhaau," occurring

extensively in Baviaanskloof, was mistaken for the locust. Reports

of outbreaks in central districts of the Orange Free State have also

been found to be based on stinksprinkhane, insects which in all

stages are strikingly coloured and quite unlike the locust to any one

at all familiar with it. The stinksprinkhane hoppers are black with

bright yellow markings. At Rustenburg, Transvaal, a reported out-

break was found to be due to a remarkable abundance of a grass-

hopper voetg'anger so closely resembling the genuine locust voet-

ganger that experienced locust officers at first sight of a specimen
mistook it for the latter insect ; no similar case has ever before come
to the notice of t])e Division.

BOTANY.

During the month Mr. Melle toured the Cape Province, obtaining
information about lucerne growing. He visited the Sundays River
Settlement at Addo, Oudtshoorn, and Robertson. In the valley of

the Sundays River Settlement he was much impressed with the vast
possibilities for lucerne growing. In the Oudtshoorn district he
considers Mr. Edmeade's farm, where the g-rowing of lucerne is under-
taken on scientific lines, an object lesson to all growers. At Robertson
Mr. Melle foiind that much lucerne land had gone out of cultivation
and that cereals and fruit trees had taken its place.

Miss A. M. Bottomley, B.A., relieved Dr. v. d. i3ijl at

Durban during part of the month and undertook the inspec-
tion of potatoes imported into the T'nion on the mail
boats. She found these infected in varying degrees with
RhizoctoTna, Actinomyces, Cliromogenus (scab), and Fusnriinn.
Seed potatoes, chiefly the varieties " Up-to-Date " and
" Early Rose," especially those from France, were for the most
part in excellent conditions. Potatoes imported from British East
Africa for eating purposes were in a disgraceful condition—about 60
per cent, being absolutely rotten. Miss Bottomley attributed this
to the fact that they were packed in sacks and not in cases, and were
unsuitably stored on the boats.

National Herbarium.—Dr. Phillips is revising the group of
plants known as the Red Pear, Thorn Pear, etc. (Scolopia) ; Miss
Davison is busy on the descriptions of the various species of Cape
" Saffrons " (Elaeondendron spp.) ; Miss Verdoorn is completing her
account of the native " Ironwoods " (Olea spp.); and Miss Hofmeyr
is studying the genus Cyclopia, which is the source of many of the
commercial bush-teas; she hns also completed an account of the so-
called Knysna and Mountain Hard Pears (OJinia spp.), and has
established the fact that three species occur in South Africa.
Hitherto only two species were known to foresters.

Mr. Putterill, Government Mycologist at Capetown, furnishes
the following notes on plant diseases in the Western Province:—

Pla7it I7i.spectiu7i at Capetown Docks.—This Division and that of
Entomology are working in active co-operation. Potatoes come in
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by almost every mail, chiefly the varieties Up-to-Date and Early Rose
from France. Five per cent, of a mark are examined. The quality on the
whole has been good—the percentage of affected tubers being very small.

Pear Scab or Ftisicladtum.-—Scab (Venturia pyrina) is fairly

common this season, especially on varieties which are known to be
susceptible. Beurre Bosc, Jargonelle, and Clapp's Favourite are
varieties suffering rather severely, with a little on William's Bon
Chretien, and the Christmas Pear at French Hoek, but none on the
Keiffer. The Beurre Bosc crop seems to be poor ; this is ascribed to

the cold spring. Spraying experiments on the control of this disease
are being carried out at Mr. P. R. Malleson's farm, Ida's Valley,
Stellenbosch, in collaboration witli Capt. W. H. Larmutb.

Apple Scab.—I have not yet seen a single specimen of Fusi-
cladium on apples ; this is contrary to expectation, as the season seemed
to be ideal for it. The reason is perhaps delayed blossoming, which
is about two weeks later than usual in some parts. I was told by a
prominent grower in French Hoek that the varieties White Winter
Pearmain, Red New Year, and Wemmers Hoek are more susceptible
than others in that locality.

Oak AfildeuK—Many incjuiries have been received lately about a
mildew on the leaves of oaks throughout the Peninsula. There seems
to be quite an epidemic of this disease this season, owing to the
unusually favourable conditions. (Jnly the Oidivm stage has-been
found so far.

Peach Leaf Curl and Shothole in apricot leaves have been par-
ticularly prevalent this year. Owing to the sporadic nature of many
diseases growers are apt to get lulled into a false sense of security,

and think only of control very often when a disease is beyond control.

Flag Smut of Wheat.-—This disease caused by the fungus
Utocystis tritici Keorn. has been known in the Western Province for
about 15 years, though no great loss is attributed to it. I should not
be surprised, however, if the total loss caused by it for this period is

very much greater than is supposed. A short account of this disease
and of its occurrence in the Zeerust District, is given in the June
number of the Journal. A common name for this disease in South
Africa is Tidp Brand. I should be very grateful for any information
from wheat growers in the Western Province on this disease, such as

when it was first noticed, extent of damage caused by it, etc.

Any one in the W^estern Province interested in the growing of

plants, whether it be on a large scale or only in the flower or the
kitchen garden, who is troubled by unknown plant diseases, is

requested to communicate with and send specimens for identification

fo the Government Mycologist, Department of Agriculture, 71
Parliament Street, Capetown.

TOBACCO AND COTTON.
On account of the early rains of this summer most tobacco and

cotton crops were planted or in course of planting by October and
November, and early plantings are making good growth. Work at

the various centres of the Division was in full swing during the month,
and a great deal of instruction was given in the culture of the crops.
Spraying experiments were carried out at tlic Piet Retief Experiment
Station in connection with the tobacco beetle.
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veterinary education and research.
Some interesting' experiments have just been concluded on a

disease in cattle known to the farmers as Snotaiekte. This disease

was present in South Africa before the time that rinderpest made its

appearance, and when the latter disease broke out many farmers con-
cluded from the fact that there were many symptoms common to the

two diseases that they had to deal with snotsiekte. It was a general
belief amongst farlners that snotsiekte was in some way connected with
the black wildebeest. As the big game receded from the Union out-

breaks of snotsiekte became less freqvient, until at the piesent time
it has almost entirely disappeared.

The disease was recently brought to the notice of this Division by
a Free State farmer, who has a herd of some 200 head of black
wildebeest running on his farm. In the first outbreak, which
occurred several years ago, a black wildebeest cow died and left a

calf, which was put with a domestic cow. The foster-mother promptly
contracted snotsiekte, and this case formed the nucleus of a serious

outbreak amongst the cattle on the farm.
A second outbreak occurred about a year ago. During the

drought the black wildebeest and the cattle were forced to drink water
from the same pool. This circumstance seems to have been the cause
of another outbreak of the disease amongst the cattle.

A sick cow was then sent to Onderstepoort and the disease repro-

duced by the inoculation of blood or serum of the sick animal into

healthy cattle. Later on a few apparently healthy black wildebeest
were shot on the farm, and again it was possible to produce the disease

by inoculating their blood into healthy cattle. The fact was thus
conclusively established that the black wildebeest acts as a host for
the virus of the disease. The remarkable part is that the wildebeest
itself does not appear to be affected at all by the virus.

In the course of our experiments it was established that the cause
of snotsiekte is an invisible virus, but will not pass through a

bacterial filter (the same as in the case of rinderpest). We do not
know yet how the disease is spread ; it is certainly not contagious

;

healthy animals can remain in close contact with diseased ones with-
out ever contracting the disease. It is very probable that some insect

acts as transmitter of the virus. The disease seems to be transmissible
to cattle only.

The chief symptoms are high fever and changes in the mucous
membranes. Lacrymation sets in, the eyelids become swollen, and
complete blindness may result. There is a profuse discharge from the
nose; the nostrils may be closed up almost entirely. Ulcers and
diphtheroid deposits are generally present on the mucous membranes
of the mouth, pharynx, larynx, etc. The aninnil finally refuses to

eat, lies down, and dies. It is of importance to note that the profuse
diarrh(Ea, which is a main symptom of riiiderpest, is generally com-
pletely absent in snotsiekte.

On post-mortem examination the mucous membranes of some of
the internal organs show similar lesions to those in the mouth and
throat. The most characteristic change in the body is the tremendous
enlargement of the lymph glands and the swelling of all lymphatic
tissue (for instance, in the spleen).

The disease is almost invariably fatal for cattle. No cure is

known, but the prevention would seem to be simple, inasmuch as it

is merely necessary to keep the black wildebeest away from the cattle

and no snotsiekte will occur.
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DAIRYING.

For some time past the grading of cheese for local consumption
has been undertaken only through the East Griqualand Cheese Manu-
facturers' Association, the Government paying huU the salary of the
grader and the balance being paid by the members of the associaciou

who, in addition, supply the necessary transport from factory to

factory. This scheme in itself served a very useful purpose, but since its

inauguration other bodies of cheesemakers, with no such organization,

also required their cheese graded for the local markets. Authority has
now been obtained, however, to engage extra graders, and the Divi-

sion of Dairying is prepared to undertake grading for local consump-
tion, in any part of the Union, at a charge of ^d. per lb. for all cheese

graded. This is considered a move in the right direction, and, as all

officers engaged in the work will be under the direct supervision of

the Dairy Division, it is anticipated that the dissatisfaction which has
prevailed during the past twelve months or so will disappear entirely.

It should, however, be borne in mind, that grading for the export

trade will be, as in the past, absolutely compulsory, and the question

as to whether cheese graded for local consumption will be accepted

for export depends entirely on the period at which it was graded,

before application for export is made. For example, it is intended

to grade cheese for the local markets on similar lines to those adopted
for the export trade, so that if cheese has been graded for local con-

sumption within three weeks (or, if the report of the grader is

satisfactory, within five weeks) of the date on which it is desired to

export same, such grading will be accepted; on the other hand, if

regrading is deemed necessary, a further charge of ^d. per lb. for

grading for export will be made.
The following are the present headquarters of the staff of the

Division: Orange Free State: Dairy Inspectors Veenstra and Allison,

Bloemfontein ; Eastern Division of the Cape : Dairy Inspector

Wilkinson, Queenstown ; Natal and East Griqualand, Dairy Inspector

Gow, Pietermaritzburg ; Transvaal: Dairy Inspector Oosterlaak,

Pretoria, assisted from time to time by other officers, when available.

The staff of the Division is not at full strength at present, but when
it is these arrangements may be subject to alteration, and it is quite

possible that an extra officer will be stationed in the Cape Province.

SHEEP.

Mr. McCall, Senior Sheep and Wool Expert of the Eastern

Province of the Cape reports that the drought there is very severe,

causing great loss to the farmers. The mortality amongst sheep in

the Port Elizabeth and Uitenhage districts is very high, notwith-

standing the fact that food and water were never really scarce There
seems to be no particular specific disease, but a kind of fever and
lung trouble (including nasal catarrh) seem to be the outstanding

causes of Ict-s. He states that as one travels from the coast towards the

midlands the country becomes increasingly dry, and the areas sur-

rounding Albany resemble a parched desert. The district of Bedford
is a little better, but still very dry. Owing to scarcity of grazing and
water some farmers have been obliged to move their stock to the

coast, East London way, and others to the Sneeuwberg. The situation

is very grave, and. unless rain falls early, farmers will suffer severely

in those parts of the Union.
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THE SCHOOLS OF AGRICULTURE AND EXPERIMENT
STATIONS

ELSENBURG. MULDERS VLEI.

The first coiisigiiinent of cocUiiig-motli larvae from Italj", in con-

nection with the attempted introduction of codling ])arasites from
Italy into South Africa, has arrived. Eighteen hundred codling larvae

have already been collected from orchards in the district, and these,

as well as others, will he exposed to parasites which may be success-

fully reared from the imported material in the first endeavour to

establish more parasites of codling-moth in the country. Owing tO'

the small amount of material Avhicli arrived, however, it is feared

that few parasites will be obtained.

Insect pests are especially abundant in the Cape this year, because
the long period of cold weather has doubtless prevented parasites

from breeding as rapidly as normally. Heliothis ohsolefa, the risper

caterpillar, is particularly numerous, and has caused much damage to

rape, vetches, and tobacco. Advantage is being taken of the large

numbers to collect hundreds of the larvae for the purpose of deter-

mining the parasites. Considerable work was done in spraying for

control of codling-moth and Fusicladium.
Cereal crops are still showing up exceptionally well on the farm

lands. Hariesting of early-maturing wheats was commenced during
the middle of the month. The condition of all live stock at present is

highly satisfactory. There is a further falling off in e^^g production
this month, due partly to the approaching end of the laying season

and also to the large amount of broodiness in the laying-house.
On the 15th a demonstration was given at Elsenburg in the use

of the "Holt" caterpillar motor-tractor. The attendance was some-
what smaller than expected. Close upon eighty visitors were present
and were conducted over the various areas on which the ploiigbing was
carried out.

During the month the senior students were taken ovei- the
National Botanical (wardens at Kirstenbosch, the Viticultural Station
and Tobacco Warehouse at Paarl, also the Royal Dairies at Worcester,
and the students obtained verv useful instruction.

GLEN, ORANGE FREE STATE.
ScJiool.—The first stud(mts comi)leting their diploma course leave

about the middle of Decemlier. Last year only 22.4 per cent, of the
total students came from the Orange Free State. Applications from
intending students for next year are now being received and con-
sidered. It is hoped that a larger percentage of Free State students
will take up residence when the new year begins.

General.—Activities both in the farming operations and
experimental and research work are extending. This is due mainly to
considerable increases in the staff. The tAvo officer-, recently appointed
for extension work in the Orange Free State, viz.. Miss. R. Oosthuizen
for domestic science and Mr. Oliver for poultrj!- ore engaged in travel-
ling round the country districts giving lectures and advice. The
effect of their activities is already being felt, and has resulted in a
substantial increase in correspondence on these two subjects.
Associations or groups of individuals requiring the services of these
officers* should apply to the Principal of the school.
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grootfontein, middelburg (cape).

Special Sheep and Wool Course.—Mr. E. N. S. Warren,
Lecturer in Sheep and Wool, reports that the second sheep
and wool course was, if anything, even more successful than
that of the previous year. Like the former, it started in

April and finished in November. The number of students was limited
to thirteen (13) and two (2) apprentices, all of whom completed the
course, while the number of applicants for the course numbered
seventy-eight (78). The thirteen elected were those who passed
highest in the entrance examination.

The course was conducted in the main by Messrs. Warren and
Mellet, who gave all the sheep and wool lectures, demonstrations, and
judging lessons; and those pertaining to animal nutrition, sheep dips
and their properties were given by Mr. A. Stead. The course
included also the histology of the wool and other textile fibres,

external and internal parasites affecting sheep, by Mr. Wahl ; the
principles of breeding, and foods and feeding, bv Mr. Cooke ; sheep
diseases, by Mr. Fourie ; and fodder crops, by Mr. Donkin.

Whenever either Messrs. Mellet or Warren visited sheep breeders
to class or mate sheep, a few students accompanied them; in this way
every student was given an opportunity of seeing other studs and
flocks.

During July all the students were taken by Mr. Mellet on a

circular tour among some of the leading stud breeders of the district,

where much useful knowledge was gained, as the students were given
every opportunity by the breeders to inspect their studs. The places

visited were : Onbekend (Max Von Below), Gordonville (R. P.
Kingwell), Haartebeestefontein (H. A. Peterson), and Sunnydell (E.

Staples). Later on in the course the students were shown over those

well-known stud farms Hillmoor (F. W. Southey) and Waterfall
(H. L. Southey), in the Steynsburg district, and Grassdale (J. S.

Minnaar), in the Graaff-Eeinet district. The value of such visits is

very great, and we are indebted to all these breeders for their kind
hospitality and assistance in helping forward the education of the
special sheep students. Roderick's Bloemfontein ram sales were
also attended during the term.

Towards the end of the course, first-hand knowledge was gained
of wool-selling conditions and methods of arriving at valuations,

among the wool brokers of Port Elizabeth, and one of the first stages

of manufacture was seen at Richardson's Wool Washeries ('Port

Elizabeth). The Produce Association of Port Elizabeth did every-

thing to ensure the success of the visit, both from the educational

and social aspect, and this under verv different circumstances to those

during the " boom " prices of last year.

The final examinations were held early in November. Mr. G. J.

Schuurman examined the students in sheep judging, and set a written

paper in the theory of the subject. The results were most satis-

factory, as shown below :^

—

First-class Diploma.—Wyche, C. R., Grahamstown ; Dirck,

A. E., East London; Rider, J. F. V., Graaff-Reinet ; Wessels, N. G.,

Winburg, Orange Free State; Du Toit, T. A., Belfast, Transvaal;
De Wet; J. F., Cradock.

Second-class Dijiloma.—De Zwaaii, C, Pretoria; Lipschitz, J.,

Oudtshoorn; Hensley, A. E., Graaff-Reinet; Connock, C. 0., East
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London; Bartmann, A., Johannesburg; Badenliorst, I. P- J., Graaff-

Reinet.
The following students have been recommended for scholarships :

Messrs. Wyche, Eider, and Du Toit for further study of sheep and

wool; Mr. Wessels for Angora goats and mohair. These students

showed great promise and much benefit is expected to result from

their further studies.

It is intended to hold a similar course in 1921, commencing
immediately after Easter, which will again be limited to twelve (12)

students. All candidates will be required to pass an entrance exami-

nation before being admitted. There is no doubt that this special

sheep course occupies a unique position, and it is very much doul)ted

if there is any other institution in existence in the world which gives

students so good an opportunity of gaining special and general know-

ledge so suitable to sheep farming in South Afiica.

Lucerne.—In the Hankey area, iluuter River and French

Provence have both, up to the present, given 2^ ton per cutting per

acre. Spanish lucerne has been attacked by rust. In the Fitenhage

area, Chinese lucerne which was sown on the 28th May, VdZ{), was cut

for the fourth time on the 9th of November; the foliage was remark-

ably good, and the cuts throughout the winter gave heavy yields.

There is no doubt that this lucerne, which has now been under test at

Grootfontein for the past ten years is the finest variety that has ever

been imported into the country.

The experiments in the Sundays River Valley are progressing

slowly, due to the lack of water.

POTCHEFSTROOM, TRANSVAAL.

An investigation in the use of charcoal , made from different

varieties of eucalyptus woods, for producing gas in the suction gas-

engine has been begun by the Lecturer in Engineering. Tests in

duplicate have now been carried out, using as a fuel charcoal from
five different varieties of eucalypts during a 6-hour run at slightly

over 7 brake-horsepower The results of these duplicate tests have
been consistent. The fuel consumption showed no further difference

than 3 per cent, in any duplicate test. Gas analysis and test for the

volatile matter in each charcoal were made.
Most of the experiments in summer crops have been laid down.

Winter cereals have been harvested. The wheat crosses developed
satisfactorily, and selections have been made for the continuation of

this work, whicli has for its principal objct the production of a rust-

resistant wheat. Breeding plots of Potchefstroom Pearl and Chester
County maize have been planted on the " ear to row " plan. In the

orchard, cherries have proved a failure. Apricots, some varieties of

peaches, Japanese plums, and pears promise a good crop, but the fruits

will be small, due to the lack of rain.

Live stock are in good condition. The drop of spring calves has
not been very satisfactory, due to the drought of last year. A calf-

feeding experiment in the hand-feeding of calves, using different sub-
stitutes for the fat in milk, has been got under way.

Shearing has just been compleied. The Wanganella flock, of

approximately 150 head, averaged llf lb. wool per sheep. The
Romney Marsh flock yielded an average of 10 lb. The Romneys are
proving shy breeders, only 16 lambs being obtained from 26 ewes.
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Unoxidized Arsenic.



21 .Journal op the Department op Agriculture.

AGRICULTURAL ADVISORY BOARD.

Important Proposals regarding Disease Eradication,
Citrus Canker, the Anthrax Danger, Proposed
Poultry Division, Agricultural Co-operation, etc.

The Agricultural Advisory Board met at Pretoria on the 2nd and
'3rd December, 1920, the Minister of Agriculture (Hon. F. S. Malan)
presiding, and the members present being Messrs. C. H. Mackay,
P. R. Malleson, T. T. Hoole, II. A. Hockley, Jno. Venter (Cape
Province); Major R. 13. Doyle, Major E. ^V . Hunt, Messrs. D.
Allam, H. van der Merwe (Transvaal Province) ; Messrs. G. A, Kolbe,

C. H. Olivier (Orange Free State); Mr. G. H. Bridson (Natal
Province); with the Secretary of the Board (Mr. D. M. Eadie).

The Secretary for Agriculture (Mr. P. J. du Toit) was present,

and other officers of the Department attended as required.

The Minister welcomed the members of the Board, and on the

first item of the agenda, i.e. resolutions passed at the Durban
Congress, raised the question of procedure in connection with resolu-

tions passed by Provincial Unions. His attention had been called

to this by the fact that a few days before the Transvaal Agricultural

Union had inet him, and placed certain resolutions before him. He
felt that the delegates were speaking for the Transvaal, whereas he
v/as Minister for the Union, and what applied to the Transvaal must
apply to other parts of the Union. There was a distinct difference

between having these resolutions presented by a Provincial union and
a body which could guarantee that it could deal with them from a

Union point of view. He asked the Board to suggest some principles

by which work could be co-ordinated and sent through the Board
as the executive of the South African Agricultural Union. At a

later stage of the conference the Board brought up the following

resolution covering this matter:—
1

.

All resolutions passed by agricultural organizations, which
affect move than one Province, or the Union as a whole, must be
presented to the Government through the medium of the executive of

the South African Agricultural Union.

2. All delegalions presenting resolutions to tlie Government of a
purely Provincial nature must be accompanied by at least one member
of the executive of the South African Agricultural Union and Pro-
vincial secretaries must send to the secretary of the S.A.A.U. copies

jf such resolutions prior to presentation, also copies of decisions

arrived at.

3. The Board considers that in order to provide the necessary
continuity and cohesion, it is desirable that the Advisory Board
should meet at least four times in the year.

('oiiipuUory Dipping.—Pesolutions passed at the Durban
Congress Avere then taken seriativi, the first dealing with compulsory
dipping and the second with the method of putting compulsory
dipping into effect.

The Minisier i)()inted out that the resolutions brought forward
for the first time the policy of dealing with ticks instead of with tick
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diseases, and the question arose: who was to pay for it? If the

Board favoured this policy, were they prepared to recommend means
by whicli it coidd be financed ?

Discussion turned upon the eradication of scab, the Secretary for

Agriculture describing the additional services which the Department
was asked to give, involving a considerable increase in the vote for

scab control, and drawing attention to a recommendation which had
been made by the Public Accounts Committee of Parliament for

defraying the expenditure on scab eradication.

The Minister asked the Board to go into the question raised in

so far as it affected scab and East Coast fevei in order to see if a

feasible scheme could be devised on the lines suggested, and at a later

stage an important resolution was accordingly presented, which will

be dealt with, in a later issue of the Journal.

Citrus Canker.—The Board discussed very fully the position of

citrus canker, the position being that three farms were infected, that

Government was being urged to spend a large sum in destroying the

infected orchards, and that Government hesitated to do this, because
there was no guarantee that with this destruction there would be an
end to expenditure of this nature. In this case also the Board post-

poned a decision, and at a later stage brought up the following
resolution :

—
1. That Government be asked to immediately destroy all infected

or suspected orchards, the estimated cost being based at £4 per tree,

the total cost being estimated at about £70,000.

2. On condition that Government agrees to immediate destruc-

tion the growers and exporters of the Union shall contribute one-half

the cost by one or other of the following means—

-

(a) That a tax be levied on all citrus and deciduous trees per

1000, the tax on deciduous to be half that on citrus.

(6) If Government considers this method too cumbersome, it

is proposed that a tax be levied on all fruit exported per

ton in the same proportions as in (a).

3. That the tax be spread over a period of two or three years.

Branding Laws.—On a resolution dealing with branding the
questions stated were (1) whether it was advisable to bring in a
uniform law, (2) whether it ought to be compulsory, and (3) whether it

should be laid down by law or regulation the place where a brand
should be put. The last point arose out of complaints of deteriora-

tion of value of hides on account of brands being put on the more
valuable parts. On this subject the Board was informed that a Draft
Bill was in existence, and copies are to be circulated among the

members.

Veterinary Surgeons.—The need for an increased number of

veterinary surgeons raised the question of public expenditure again,

and a suggestion being made to make the profession in South Africa
more attractive by allowing private practice, the Board confirmed a

proposal to appoint as an experiment Government veterinary surgeons
in two or three districts, who would be allowed to attend to non-
scheduled diseases when called upon by private individuals on a

schedule of fees to be fixed, the fees to be paid into revenue.

East Coast Fever.—A resolution requesting further investiga-

tion into the tick as a carrier of East Coast fever, curative measures
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for the disease, and the effectivity of modern methods of dipping was
discussed, and brought the information that these things were being
done.

Pirbright Testing Station:—In reply to a resolution urging more
accommodation at Pirbright Station and another station in the north
of the United Kingdom, it was stated that congestion took place
because of the habit of importers wanting their animals passed
through at the same time, and to assist in remedying this the good
offices of the breed societies are to be requested.

Spread of Anthrax.—The Board discussed proposed measures for
dealing with this disease which is now being recognized as a serious
danger not only on account of animal mortality, but also on account of
the threat to hide, skin, and wool export. It was stated that it was
proposed to bring about disinfection before exportation, but this

was a very difficult matter, and the co-operation of exporters and
Chambers of Commerce had been asked. So far as farmers were
concerned, the Veterinary Department would lose no opportunities of

impressing the danger of the disease, and the uigent necessity of

burning or deep burying of carcasses.

Nagana.—A resolution requesting investigation into Nagana and
condemning the action of the Government in placing settlers on farms
subject to this disease, elicited the information that the settlement
was made by the Lands Department ; the Agricultural Department
had nothing to do with it. The Minister explained what was being
done about killing off game and double fencing the northern boundary
of the settlement. In regard to investigation, the life-history of the
tsetse was comparatively unknown, and they were appointing an
officer of the Entomological Section to go down to Zululand and
investigate this. The Imperial Government had a scheme in hand
for investigating tropical diseases, to which the Union was asked to

contribute. The Union Government was taking up this work of the
tsetse fly, and that would be their contribution to that investigation.

They also wanted a man who would investigate the disease. That was
a matter for the Research Department, and he was arranging with
that Department to send down a man. They wanted also a veterinary
surgeon to advise the farmers, but they had not been able to place one
nearer than Eshowe. They had appointed a good stock inspector to

go to the settlement at frequent intervals, and the veterinary surgeon
would also proceed there when requested. The Minister promised to

make inquiries whether the settlers had been warned about the fly

before taking up the lands.

Among other resolutions of the Durban Congress dealt with were :

Advertising of South African products, regarding which the Minister
explained the Government's forward programme ; the limitation of

prices, which, the Minister thought, was over; the appointment of an
agricultural economist, about which the Minister said they would be
guided by the circumstances arising out of increasing necessity for

scientific knowledge in the country; the wool position, on which
subject the information already made public was given ; banking
facilities, in speaking about which the Minister explained that the
alleged financial support given by Government to a manufacturing
inciustry merely amounted to a contract with the Pretoria Iron Works
that the Railways would take half its requirements from them
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provided their prices were no higher than those for similar imported
goods ; weights and measures, about which the Minister said that a
Bill was prepared

;
grain elevators, in connection with which it was

explained that these were being proceeded with, and that Mr.
Littlejohn Philips had been engaged as consulting engineer ; and a
promise was made to consider a suggestion to send officers to America
to become familiar with the practical working of grain elevators.

Co-operative Societies.—The Board having had placed before
them by the Secretary for Agriculture the Department's estimates for
next year, a discussion arose on the position of agricultural co-opera-
tion as affected by non-limited co-operative societies, and a pro-
posal to take them out of the control of the Agricultural Department
and place them under the Land Bank. It was pointed out that the
Agricultural Department acted as advisers and guides to these
societies, and not merely as inspectors. The Board took the view
that the original bargain under which these societies were started
placed an obligation on the Agricultural Department to see them
through, and passed a resolution in the following terms:—

That this Board is of opinion that while the present system
obtains, it is essential that the Agricultural Co-operative Divi-
sion of the Department should be maintaioed.

Training Farms.—The Secretary for Agriculture announced that
Government proposed to establish three training farms in connection
with land settlement, one at Indwe, one at Standerton, and one at

Oakdale (south Cape Province). These would rank as agricultural
schools for a type of men who wanted practical training for about a

year. Hartebeestpoort, which had been used as a farm for returned
soldiers, would be transferred to the Phthisis Board.

Conference of Departmental Officers.—The Secretary for Agri-
culture explained that a system had been established of holding
monthly meetings of the principal officers of the Department, with a
view to informing each other what they were doing.

Poultry Division.—Considerable discussion arose regarding a

suggestion to create a Poultry Division. While recognizing the
glowing importance of the poultry industry, it was made apparent
that to establish an effective Division would require the appointment
of a man with scientific as well as practical attainments in poultry
culture, and such a man was not available. However, the Board
recommended that with the staff available, and without creating a

special Division, organization could be commenced and steps taken
to provide for the suitable training of a young man for ultimate
control of this particular class of agriculture.

Geneva Conference.—By resolution of the Board and on the
invitation of the Minister to recommend a delegate to the Geneva
Conference on Labour, Major R. D. Doyle was nominated to represent
employers. Going fully into the agenda of the Conference, it was
apparent that 75 per cent, of the items bore directly on agricultural
labour, and therefore it was important that some one well acquainted
with South African conditions should be appointed.

{Note.—The question relating to veterinary surgeons will be
elaborated in a later issue.

—

Editor.)
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THE TOBACCO SLUG (LEMA BILINEATA GERMAR).

By C. P. VAK DER Merave, Division of Entomology, Durban.

Tobacco, an introduced plant, has i-intil recently been considered

free from particularly serious pests in the field. Our native insects

have not been found to give much attention to it, probably because
no plants of the genus to which tobacco belongs are indigenous to

South Africa ; but now a beetle has come to the front which may
have to be taken very seriously into account. It is given the popular
name of Tobacco Leaf Slug, from the appearance of the larvae. It

appears to have its native home in South America, and the
probabilities are that it was introduced into South Africa during
the Boer war, when large quantities of forage and other such military
supplies were shipped from the Argentine. Tbe adults of the tobacco
slug rest during the winter for several months, and bales of produce
or other articles from infested countries might transport beetles which
had gone into them to hibernate.

The insect was first observed bj^ the writer in Durban in 1916
feeding on Physalis lobata, an introduced plant and a common
weed. When it was recognized as a potentially dangerous pest, he
undertook to make it a subject of special study, and is still engaged
upon the question of control.

The determination of the species as Lev^a hilineata was made by
the Imperial Bureau of Entomology, London.

Occurrence in Sol'th Africa.

As far as is known, the insect v/as first observed during 1911 at

the Cedara Agricultural School, Natal, and was brought to the notice

of the Natal Entomologist of the time, Mr. Claude Fuller, to wdiom
it did not then appear more than a potential pest of tobacco. In
January, 1913, it was again reported from Cedara, and the following
year brought to the notice of Mr. W. B. Wilson, Tobacco and Cotton
Expert, from Richmond, ISTatal. In the beginning of 1915 it was
reported to the editor of " Izindabu Zabantu " by a native correspon-
dent from the Ixopo Division, Natal, who stated it to be new to the
natives of the district. The pest was also reported from Swinburne,
Orange Free Slate, in Febiuary, 1915, and in Ajtril a report re{,'eived

showed that it had been injurious to tobacco at Tarkastad, Cape Pro-
vince. About the same time the beetle was collected by Mr. C.

Barker, of the Durban Museum, at Malvern, near Durban; and it is

likely that it has been there for a much longer period. During
1917 the insect was reported from Pietvlei, !Mooi River District,

Natal, where, it was said, it bad been injurious five years previously.
Towards the beginning of 1919 the manager of the .Piet Relief
Government Tobacco Station reported the pest; but from inquiries
aftei wards made it appeared that it had been known in the
district two or three years before. It was first noticed, as far as could
be determined, on two farms about 21 miles apart, which indicates
that it was then widely distributed in the district but not present in
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great numbers, and, therefore, not drawing attention. In 1919 it

was further reported by the Magistrate of Paulpietersburg, Natal,
.and its presence in the adjoining district of Wakkerstroom, and in
Swaziland, became known.

In 1920 it was located by officers of the Division of Entomology
near Bathurst, and also near East London, Cape Province, and at

Verulam and Umkomaas, Natal.
Farmers and others who may observe the insect in new localities,

whether feeding on tobacco or other plants, are requested to commu-
nicate with the Division of Entomology.

Nature of Injury.

The damage done to tobacco in the field is thus described by
Mr. G. C. Haines, of this Division :

" At first the lower leaves of

the plant are attacked. The eggs are laid almost invariably on the
under-sides of the leaves in close masses of 15 to about 40. The
slugs, on hatching, start to feed near the old egg mass, feeding in an
enlarging circle, and lined up side by side. At first tbey are
gregarious and attack only the lower surface of the leaf. Later
tliey separate and eat large ragged holes through the leaf. If many
larvae are present on a leaf in a short time only the midrib and a

few large side ribs will be left. In the seed-beds the mode of attack
is similar, the centre plants, which are close together, being attacked
first. In some seed-beds half the plants were destroyed, dozens of

larvae being found on every leaf, and I was told that, at other places,

the plants, both in the seed-beds and in the fields, were completely
destroyed." Mr. Haines was informed that tobacco in the curing-
sheds, and even in the bales, was also attacked; but, as was suspected
by him, and afterwards confirmed by Mr. J. C. Faure, of the Divi-
sion, this only takes jdace whilst the tobacco is still green.

The method of harvesting tobacco in the Piet Retief District is to

cut the whole plant and hang it up in the shed to dry. The drying
takes more than a month, and there is time for larvae brought in on
the plants to develop to maturity. The damage done in sheds is very
great, and, perhaps, relatively greater than in the field, as the

insects are better protected from natural enemies and unfavourable
climatic conditions. Such damage can be prevented by other methods
of drying the tobacco, but it is thought that the damage in the shed
will be trifling if the pest is properly controlled in the" field.

Description^ of Stages.

The Egg.—The eggs are oval in shape, about one-twentieth of

an inch long and iialf of that in width. They are dirty white to

yellow in colour, the latter colour being more prevalent. They are

covered with slime, which does not dry but remains a long time
sticky, though it may change to a dark colour. In appearance the

•eggs somewhat resemble those of ladybirds, but they often show black

tips. This may be due to either of two causes. Sometimes there is

at the tip a little excess of the slime with which the eggs are covered,

and, when this turns dark, the tips appear black. Then, again, when
the eggs are ready to hatch, the black heads of the larvae inside show
through the shells at the tips.

The Slug and Cocoon.—When hatched the slug-like larva is

about as long as the egg from which it emerged. It is also sticky,

though it has not yet a visible slime upon it. It is greenish in
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colour, with a shining black head. It is full grown when it is about

three-tenths of an inch long, and ready to enter the soil to pupate.

It constructs a papery cocoon almost as long as its body, white in

colour, but usually appearing of the colour of the soil which clings to

it.

The Adult.—The adult is a small black and white beetle, about

one-fourth inch long. The females are, as a rule, slightly larger than

the males, and can usually be reco^ized by their more distended

abdomens. The pale markings of the beetles aie not pure white ; they

are more or less a creamy colour on the M'ing cases and a light lemon

on the other part of the body.

The most conspicuous character is found in the two pale stripes

on the wing cases. These run parallel down the back, bending out-

wards, before they reach the end, to join a narrow white margin on

the outside edge, and thus leaving the tips black.

There are two black spots on either side of the thorax. Those

vary in size, and beetles are not uncommon which have the thorax

all black. The bases of the antennae and of the thighs, and certain

areas on the under-side of the body, are usually light coloured : but

specimens are found which have these all black. Some, again, have

pale wing cases, the black only showing slightly or not at all.

Life-history and Habits.

The Egg.—The eggs are laid standing up close together in

clusters, usually on the under-side of the leaves; but, in breeding

jars, eggs may be laid also on the upper surface, or on the stems,

fruit, or flowers, and sometimes on the sides of the jar. Up to as

many as 57 have been found together: but clusters of 10 to 30 are

more common than larger ones. Earely are eggs found singly.

The beetles under observation in Durban in 1919 laid their last

eggs on the 10th of April. In 1920, beetles kept in jars on the north

side of the room, where the temperature was higher, continued active

much longer. On a visit paid to Piet Retief, 15th April, 1920. only

one full-grown larva could be found, and the conclusion was arrived

at that there the latest eggs deposited were laid about the end of

March. Some beetles were already in hiding; but others were still

present on the tobacco plants, no doubt recently emerged beetles feed-

ing preparatory to going into winter quarters.

At Durban the period during which the beetles did not feed was
about four months. Eggs were found again from the 4th September,

and beetles were observed to be feeding two days before any eggs were

seen.

The c^^ stage varies in Durban from four to seven days. At
the beginning of the season the period was seven days, and as the

season advanced it diminished, though not regularly, as at times it

somewhat lengthened again, till in the middle of summer tlie eggs

took only four or five days to hatch. Climatic conditions evidently

govern the length of the egg stage to a great extent; but otlier

factors are also concerned, as shown by the fact that eggs from
different beetles varied in their periods of incubation, a difference of

as much as two days having been observed in the times of hatching
of eggs laid by different females at the same time. "As will be pointed

out later the duration of the egg stage is of some practical interest.

Some eggs do not hatch, and it was observed that certain beetles
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laid more eggs tliat failed to hatch than others. Under natural con-
ditions it may be expected that the number of eggs laid and their

vitality will be greater than in breeding jars. We have, therefore,

no reason to discount the egg-laying powers of the beetles.

AVhen the female has started egg-laying, she lays practically

every day. The greatest number of eggs found for one day was 69,

and the average for the whole egg-laying period 22. The greatest

number of eggs obtained from one female was 2421, and the average
number 1225. The egg-laying period lasted from fifteen to one
hundred and twenty-four days, with an average of sixty-five, the

time spent in hibernation not included.

The Larva.—The larva, on hatching, starts feeding at once, and
grows rapidly. The first moult takes place when it is two to four
days old and about one-tenth of an inch long. The second when it

is from four to seven days old and about an eighth of an inch long,

and the last moult when it is from six to ten. days old and about a

quarter of an inch long. The larva is ready to enter the ground two
to four days later. The actual period of larval life before entering
the soil was found to be from seven to fourteen days. In summer
eight to ten days was the general rule.

Tbe larva collects its excrement in a soft mass on its back, and
from time to time the excess drops off. The excrement is moved
forward from behind by undulating motions of the body. The mass
appears to be kept moist by a liquid from the anus. The slimy cover-

ing increases the slug-like appearance of the larva. When disturbed
the larva flings back its head, and a greenish liquid issues from its

mouth. When the disturbance has passed off, it slowly sucks this

liquid back, moving its jaws during the process.

The Cocoon.-—When ready to pupate the slug enters the soil and
forms a cocoon with a white froth from its mouth. It must be more
or less covered to be able to construct its cocoon, as on the surface, or

when only slightly covered, it wastes much of the foam without
succeeding in surrounding itself theiewith. If it cannot form a

cocoon, the larva may pupate naked.
In the field cocoons occur at the base of the tobacco plants, from

one-half inch to one inch down in the soil. Larvae maturing in the

tobacco sheds usually drop to the ground, and their cocoons have been
found in loose soil on the floor. Some may form their cocoons in the

hanging tobacco. Cocoons have been observed in cracks in a rafter

of a tobacco shed, but this is an unusual position, aud probably at

some time infested tobacco had been hanging in contact with the

rafter.

The Piipa.—Vw^diQ were found in the cocoons three days after

these were constructed. The pupal stage of naked insects was found
to be from six to eight days. Beetles which develop in cocoons

apparently wait a few days before they emerge, if undisturbed. The
time from when the slug enters the soil to the emergence of the

beetle has been found to be from ten to nineteen days, and the full

period from the hatching of the egg to the emergence of the beetle

from seventeen to thirty days, the longer developments being those

early in the season and the shorter those in summer.
The Adult.—T^ie beetles are comparatively long lived, but occa-

sionally an exceptional one is found dead after a few days. Under
observation the long-est lived females were those which hibernated.
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They were observed to live from 194 to 284 days, with an average of

230 days. Females, emerged in spring, lived up to 131 days, with an

average of 80 days. Males under observation lived up to 219 days,

with an average of 87 days. iNo males have been carried alive

through the M'inter; but it is considered tliat some also hibernate.

It must be borne in mind that the observations were made in Durban,
which has a comparatively hot climate, and that the periods may be

more protracted where the climate is cooler. It is quite probable that

the life-history on our high veld is considerably longer.

Females were found to lay their last eggs from one to nine days
before dying. Except in the case of those which emerged late in

the season and hibernated before egg-laying, the females usually

started to lay from the fourth to the seventh day after emerging;
but in some cases the first eggs were laid from the eighth to the

fourteenth day.
Beetles copulate before any -food has been taken, often on the

hrst day after emerging, but, apparently, no eggs are laid before

the female has fed. Unmated females may lay eggs. Their eggs are

fewer in number and laid more scattered, and more single eggs are

laid. No unfertilized eggs have been found to hatcli. A female
which laid only unfertile eggs after hibernation, was put with a

male six months after emerging, and was then fertilized. Fertile

females may hibernate and then, without having mated again, lay

eggs which will hatch. This is of some importance, as it shows it is-

possible that hibernating females may set up new centres of infesta-

tion.

When hibernating, the beetles may rest for months on the same
spot, and in cold situations they probably remain in one place all

the time; but in Durban they have been observed to move about
occasionally, although not to feed, even when placed on their food-
plant. They must feed first to be able to hibernate. Beetles emerging
late in the season, when others were already hibernating, died after
two to four days when not supplied with food, while those which were
fed hibernated successfully.

The kind of situation chosen by the beetles as hidings-places for
the winter is indicated by Mr. David Gunn, of tlie Division, in these
words :

—
"When at Bathurst District a few days ago (June, 1920), I

visited the farm where I had found L. bilineafa last summer, and was.
informed by the owner that the insect was hibernating in thousands,
in his cupboards, wardrobes, clothes, m bedrooms, and in every tivail-

able place where warmth could be obtained. I Avaj able to confirm
his statements."

At Piet Retief hibernating beetles were found iinder stones and:
in the sheds amongst both loose and baled tobacco.

When handled, the beetles give off a rather offensive odour.
Sometimes they make a cheeping noise. They can fly well, but,,

when disturbed, they usually drop to the ground and often feign
death. Occasionally, however, they at once take flight. In the
early morning and on dull days they are more sluggish, and are
then more easily collected. The males aie more active than the
females.

Number of Gemoeations.

In Durban the possible maximum number of generations in the
year appears to be eight; but the average number from one
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overwintered female will be smaller, owiDg to the extended egg-laying
period, it being possible for a female to be still laying long after
her first progeny have become parents. In cooler climates, too, the
number of generations will be less. In Durban the time from the
laying of an egg till the resulting beetle that egg develops lays its
first eggs has been found to vary from twenty-eight days in summer
to thirty-six days in September.

Fig. 1.—The Tobacco Slug. a. b. Injured tobacco leaves, c. The beetle enlarged;
a. the same, natural size. e. The cocoon, enlarged. /./. Beetles escaping from cocoons.

(J.
An assassin bug, an enemy of the pest.

During the last winter some beetles in a jar near a window on
the north side, where they were warmed up during the day, con-
tinued egg-laying up to the 22nd of June, and started again on the

9.
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20th of July. The eggs in the cold weather took up to nine days
to hatch, the larvae up to five days to the first moult, up to five for

the second moult, four days to the third moult, eight more days to the

time of entering the soil, and twenty-eight days before the adult

emerged. The conditions were abnormal ; but the observations are

interesting as showing the maximum periods for the different stages

so far recorded.
Food-plants.

Besides on tobacco, the slugs have been observed either in the

field or in the laboratory to feed on Cape gooseberry (Physails peru-

viana), the wild Cape gooseberry {Nicandva jyhysaloicles), Vhysalis

TniniTna, Physails lobata, and on other species of Pixysalts, and thorn-

apple, or stinkblaar {Datura stramonium) and D. tatula; while
Salpichroa rliomhoidea is reported from the Argentine as a food-plant.

All these are solanaceous plants, and none of them known as natives

of South Africa.

The insect seems to be somewhat restricted in its range of food-

plants, as not all solanaceous plants can serve as food. Tomato,
potato, capsicum, brinjal {Solanum melongena), inkberry [Cestruin

aculeata), Solanum aculeatissimum, S. auriculatum, and two other

solanums were tried as food-plants and found not suitable. A few
plants, not belonging to the solanaceae, including sweet potato and
lucerne, were also tried, and were refused.

However, speaking of the insect at Cedara, Mr. S. H. Skaife,

Lecturer in Entomology there, says: ''The beetle occurs on potatoes,

although the damage it does is slight. I notice that in the potato
fields Datura stramonium is almost defoliated, whilst the surrounding
potatoes are hardly touched."

Some food-plants seem to be much preferred to others. In Piet
Retief serious damage to tobacco is being done, but Mr. Faure found
Datura and Physails growing close to infested tobacco, practically

free, while Nicatndra physaloides was more infested than the other
two weeds growing in the same garden.

The adults appear to have the same food-plants as the larvae,

but they are not so voracious and do not do so much damage.

Means of Distribution.

The beetle must have been artificially transpoited from South
America, but we do not yet know enough of its distribution in South
Africa to say whether its range has been extended by natural spread
or whether it has also been carried by traffic from one place to

another. That the beetles will enter mine-props, bales of wattle bark,
and tobacco, or other produce, is quite likely. The greatest danger
would appear to lie in bales of tobacco. Beetles emerging in a
tobacco-shed and finding there tobacco still green, would feed and
hibernate in the shed, and possibly enter the tobacco bales. Beetles
have been found in bales brought from farms into Piet Relief. The
greatest danger of transporting beetles is no doubt during the time
they aie liibernating. In the summer, it has been observed,
the beetles may also enter a resting stage for as long as two M-eeks,

but such resting periods are exceptional; and, further, tobacco bales
then shipped would most likely be from the previous season's crop.
Hibernating beetles would have gone from them, and no fresh beetles
would vet have emerged in the sheds.
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Effect of Drought,

According to certain reports, the pest is greatly favoured in

Piet Retief by wet weather, and during dry spells it is said to do
little damage. It was also observed at Umkomaas by Mr. R. H.
Harris that over moist soil the pest was much worse than on dry.
The explanation at the latter place might liaA^e been that ants were
numerous on the dry soil but not wliere the ground was wet. In
the laboratory at Durban there was no greater mortality of the slugs
during hot dry weather than at other times ; but heat and evaporation
are greater in the open than under a roof; and it is drier in most
inland tobacco areas than at Durban. There remains a hope that
the pest will not thrive in the drier parts of the country.

Natural Enemies.

The insect being an introduced species and the larva being pro-

tected by an offensive excretion and the beetle by an offensive smell,

probably accounts for the small number of natural enemies which as

yet have been observed attacking it; but it belongs to a genus which
is well represented in South Africa, and it is therefore likely that
we shall find native parasites taking to it in increasing numbers.
However, they may never keep it down sufficiently to make control

measures unnecessary.
The most effective enemy observed is the '' Bighead " ant

{Pheidole punctulata), and in Durban no infestation by larvae of

the insect lias been found on dry friable soils, whicli this ant seems
to prefer. Larvae put amongst these ants were soon destroyed.

Another ant, Myrinecaria eumenoides, has also been found to carry

off the slugs, but not so readily as P. punctulata, and it may not be
an effective enemy. The coramoii " Malmier " (Plagiolepis custo-

diens) is apparently useless against the pest. Sometimes one of these

ants has been seen to touch a slug, but to recoil from it with actions

expressive of the utmost disgust. Other ants, no doubt, will attack

the pest; but the question whether ants can be profitably encouraged
in tobacco fields has not been in A^esti gated.

At Piet Petief, and also near Durban, assassin (Reduviid) bugs
of different species have been seen attacking both beetles and slugs.

A spider was once observed carrying off' a young larva, and at another

time a spider got into a breeding jar, and was found spinning up a

beetle. Droppings of a bird were seen with what appeared to be
elytra of this beetle, and an aphis lion has been observed attacking
the larva. Chickens and turkeys are reported to feed on the slugs,

and may prove useful in keeping the pest down. Cocoons exposed
outside to attract possible parasites were found eaten out, apparently

by a rat or a mouse.
Control Measures.

Though many experiments have not yet been carried out on the

control of this insect, it is considered sufficiently proved that it can
be kept down successfully.

Hand-crushing.—The crop at the Piet Eetief Experiment
Station was kept free this year entirely by hand-crushing. This

method is expensive ; but that it can be effective is shown by the fact

that the shoots which sprung from the stumps, though not attended

to, grew up uninjured. This would seem to show that thorough con-

trol early in the season may prevent later trouble, providing there
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be no nearby sources from which a heavy reintestatiou may come.
The question of the weeds, on which the insect lives, may, therefore,

be of importance. It is necessary to go over the plants frequently.

I was told that at the Experiment Station the examination was made
every three days. Apparently only the slugs and beetles were
destroyed. As the eggs take from four to seven days to hatch, and
the larvae from two to four days before tliey moult the first time,
and become seriously destructive, it will be seen that if the eggs
could be destroyed too, an examination once a week or once in ten

days should be sufficient.

It seems worth while to try and kill as many of the beetles as

possible when searching through a field, though it is not yet known
what proportion of those present can thus be destroyed. In sunny
weather some are likely to take flight ; but it is said that if the beetle
is shaded with the hand it can be easilv secured.

Fig. 2.—The Tobacco Slug.

Slugs on leaf of datura.

Spraying.—As the insect is a leaf-feeder it may be killed by
applying a stomach poison, like arsenate of lead, to its food-plant,
and this method of controlling it will probably become more and more
popular. Arsenate of lead is recommended, because it is safe for
the plant, sticks well, and its readily piocurable. It is also now
manufactured in the country. It is obtainable in paste form and as
a dry powder, and is applied as a spray, used at the rate of 2 lb.

of paste or 1 lb. of dry powder in 50 gallons of water. The powder
is double the strength of the paste, and is generally preferable, except
when the paste is relatively cheaper.

Some people have tried arsenite solution from the cattle-dipping
tank. Usually one trial was enough to prevent another, but, as it

has been stated that good results have been obtained with weak dilu-
tions, it may be that others may still be led to experiment with it.

It is, therefore, necessary to utter a warning against the iise of cattle
dip. A poison like arsenite of soda should stop in the dipping tank
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and not be carried about the farm, where either the poison itself or
the vessels in which it was contained may be a danger to animals
and men. When put on plants it causes severe injury, if not complete
destruction. Arsenate of lead is also an animal poison, but it is

much less virulent; of course, it must not be used carelessly. It is

insoluble in water, and, therefore, the mixture must be frequently
stirred during- its application to plants. The simplest method of
applying the spray is probably that of sprinkling by means of a
small broom, as carried out by Mr. Geo. lleid, of Piet Retief.
He states that when the plants are about a foot high, in his expe-
rience the most important time to spray, two plants can be treated
with one dip of the broom, and the method is effective and compara-
tively rapid and economical of material. It seems doubtful whether
this method can be recommended for large plants.

Knapsack pumps should prove to be the most popular under our
conditions. Bucket pumps are rather slow and laborious for field

work. A garden syringe should not be used, as a spray cannot be
properly applied with it.

Fig. 3.—^A field sprayer for treating tobacco. The attachments for spraying
the undersides of the leaves, although desirable, are not absolutely necessary
when spraying for the tobacco slug, and may be omitted.

The most economical apparatus in time and labour will uo doubt
be a proper field sprayer. As far as is known, such an implement is

not at present for sale in South Africa ; but it is possible to have
one made by fixing nozzles at suitable intervals along a lengih of

metal pipe and attaching this to a barrel pump mounted on wheels.
I'or all the pumps used it would be necessary to have nozzles which
throw a fine spray to get the poison evenly distributed.
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Diisting.—The dry application of arsenate of lead powder may
prove good practice on the tobacco crop, the leaves of which are

sticky and hold the poison well. A simple appliance for dusting the

plants is a tin and bag as is used for sulphuring vines. It is made
by taking a tin of suitable size, such as a 1 lb. coffee tin; numerous
small holes are made in the bottom; a small bag is made of some
loosely woven material, and tied over the bottom of the tin, allowing

a few inches to hang free. The tin is closed with a lid after the dry

insecticide is put inside, and tlie poison is sifted tlirough the holes

and shaken through the bag on to the plants. The application should

he made when the air is still, and, if possible, when the plants are

moist with dew or after rains. Only a very little of the poison

should be used to a plant, but the distribution should be as rmiform
as possible.

Sulphuring bellows and hand-dusters, as used for vines, are

obtainable, and they work far more rapidly than the tin. Large
machines on wheels for applying powders have been tried with success

in the cotton fields in America, but are not yet obtainable here.

For dusting it is an advantage to mix the arsenate powder with

its own bulk or more of some other fine dry material, like wood-ash

or lime. The dilute poison may be applied more liberally to secure

a more even distribution. Great care should be taken to mix the

materials thoroughly.
Dusting with fine sifted lime or fine dry earth has been recom-

mended where other insecticides are not obtainable. Experiments

in the laboratory have shown that the number of larvae can be

reduced by these means, but whether the results in the field will be

good enough, and whether there would be any advantage over hand-

crushing has not yet been determined.

Dipping Transjjlants.—The young tobacco plants, before they

are set out in the field, may be dipped in arsenate of lead and water

of the strength recommended for spraying. The tops of the plants

only should be dipped. The protection enables the plants to get a

good start.

Dairying in the Union.
Our dairying industry has emerged from its infancy, and with

its advance has to face broadening issues. There are certain phases of

the industry which call for special attention at the present juncture

which is pregnant with possibilities, though displaying symptoms of

danger. Mr. Challis, the Superintendent of Dairying, who, as is

well known. Las for many years guided the destinies of the industry,

makes a number of observations, published elsewhere in this issue,

which should carefully be studied by all concerned in the supply of

the raw material and in the manufacture of butter and cheese.

The Wool Market.
In view of the stagnant state of the wool market, producers will

read with interest a report on the subject, published in this issue, by

Mr. Canham, our Trade Commissioner in London, who briefly sum-

marizes the position as appearing a few weeks ago and holds out

promise of improvement.
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RYE.

A brief statement regarding- the use of rye in the Union in relation to

wheat conservation, together with a note on the subject by
H. S. Du ToiT, Government Agronomist.

Although the Union produces insufficient wheat to meet its total

requirements, we have hitherto had no difficulty in making good the

shortage by importation from other countries. Once only in our
history, and that only recently, have we been compelled to resort to

the expediency of modifying our consumption of wheat because of a

deficient supply. This happened, it will be remembered, when the

Wheat Conservation Act of 1918 was enacted, which required an
admixture of maize or certain other cereals with wheaten flour in

order to conserve our supply of wheat. Apart from this incident,

our experience shows that under normal conditions we need fear no
difficulty in obtaining from other countries the wheat necessary to

make good the shortage of production in our country. But the

necessity of watching our wheat supplies with extreme care was again
in evidence a few months ago and much anxiety was felt, for

circumstances arose which threatened to cut off, in a large measure,
the usual oversea sources of our wheat supply, and the position became
so acute that the Government had to obtain supplies which otherwise

should have come into the country in the ordinary course of trade.

That a large country which claims to be an agricultural one
should be dependent on other lands (economic reasons notwithstand-
ing) tor the bread of its small population, is most unsatisfactory, and
even with a return to normal conditions and a free supply of oversea

wheat and flour, it is a matter for serious consideration whether we
should ever be open to the necessity of depending on producers in other

countries to help us supply our daily bread. And the trouble need
not exist. The question is not one of short supply but of habit. We
produce sufficient cereal crops, notably uiaize, to meet not only the

bread requirements of our population but have a surplus for export.

But South Africa demands a wheaten loaf, and the need, moreover,
for any change in the composition of our loaf has, until recently,

not been seriously questioned. In the light of past events, however,
can we not, with advantage, now consider the introduction into our
daily loaf of a cereal in addition to wheat P If this were done we
could produce all we require and be in that independent position

which can view with equanimity circumstances which to-day would
make us anxious. Another point worthy of thought is that we should
also be relieved of sending large sums of money out of the Union to

pay for the products of other countries. The solution of our trouble

is simple : it can be brought about by a change of habit. Once create

the habit or custom of using a bread not necessarily all of wheaten
flour, the demand will follow, and production in the Union will

respond and supply the cereals required.
The recent Departmental Committee on Wheat Growing shows

that greater wheat production in the Union cannot, for various
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reasons, be expected in any marked degree. On the other hand we
have large areas unsuitable for wheat, oats, and barley, but on which
rye can with profit be grown. This is the cereal we advocate for

supplementing our deficient wheat supply, for it makes a wholesome
and palatable bread, either as a rye loaf or as an admixture with
wheaten flour. But in this country the value of rye as an article of

human diet is practically unknown; yet its use, even to a moderate
degree, would solve our difficulty.

While wheat is undeniably the best bread cereal, other cereals

are often undervalued. Rye is little inferior to wheat; indeed many
people who have the choice between wheat and rye bread take the
latter in preference. Thousands of people in Europe depend on rye
bread as their staple form of sustenance.

"We know what was done in other countries to conserve their

wheat supplies at a time of universal shortage. In this connection
the work of the United States Food Administration afi^ords a valuable
lesson in the practical use of cereals other than wheat. This Govern-
ment body was charged, among other duties, with the reducing of

wheat consumption in the United States for the purpose of supplying
the Allies with as much wheat as could possibly be spared. In the
course of their duty the question arose as to what extent the wheat
to which the people of the United States were accustomed in their

diet could be reduced without injury to the individuals of the nation.

The matter was laid before a committee composed of the highest
physiological authorities in the country and their answer, as follows,

to the question was direct and unequivocal. "It is the scientific

opinion of the committee that in a mixed diet wheat may be entirely

replaced, without harm, by other available cereals, namely, rice,

barley, oats, and corn (maize). However, we should not recommend
this except as an emergency measure." This pronouncement should
dispel the fear which many people may have as to possible ill-health

or malnutrition following any disturbance in the composition of their

wonted daily loaf. But we do not need to consider such drastic

action as entirely replacing our wheaten loaf; the position is amply
met by a moderate use of other cereals, in particular rye, which, under
local conditions, is the one most closely resembling wheat that can
profitably be produced in the Union. To attain this end the old

habit of demanding the pure wheaten loaf will need to be modified.
It is merely a matter of what we are accustomed to. We affirm,

therefore, that we can with advantage introduce an article of diet

which hitherto has not been placed before us, by popularizing the use
of rye meal in our bread. The matter lies primarily in the hands of

the consumer.

This suggested means of making good the shortage of our wheat
supply, was one, it will be observed, recommended to a hundred
million people of the United States after careful consideration by the
Government of that country, for in their campaign the United States
Food Administration advocated the following means of conserving
wheat :

—
" (1) By eliminating waste in the use of all breads and cereal

products.

(2) By eating more vegetables in place of other foods, especially

during the summer months.
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(3) By substituting for wheat breads whicii, whether made at

home or by the baker, combine with wheat flour from
10 to 25 per cent, of other cereal products or suitable

flours or meals, as peanut flour, soy-bean flour, or with
potato or sweet potato.

(4) By using* other cereals for bread-making—for instance, rye,

which will make a yeast-raised bread, and others, like corn,

oatmeal, kaffir, and buckwheat, which can be used without
flour to make quick breads. . .

."

While an extended local market for rye and rye meal depends
in the first instance on the consumer, we recommend to the earnest

consideration of producers the statement hereunder by the Govern-
ment Agronomist who urges farmers of the Union seriously to con-

sider the advisability of giving greater attention to the growing of

rye than they have hitherto done. Experiments with rye conducted
at the Potchefstroom School of Agriculture have shown that very

favourable yields are obtainable. In this connection it is pointed out

that the Mammoth is a winter type and of slow growth, requiring
early planting, say, in April. Early Rye is to be preferred as it can
be sown as late as the end of June with good prospects of a full crop,

or if the ground is ready for early planting the seed may be sown in

May and the crop matured before affected by dry, hot weather in

November. In the Potchefstroom trials of 1919, Early Rye returned

1450 lb. grain per acre. A new variety, O.A.C. 61, has proved a

good cropper and is also early in reaching maturity; the yield has
amounted to 1720 lb. seed per acre. In addition to the value of its

grain, rye is one of the hardiest winter feed crops for grazing, and
it may also be allowed to come into ear and be cut and drawn to the

stable, where it maj^ be used very successfully as a green feed,

especially for dairy cows.
When it is considered therefore that rye can be cultivated

profitably in areas not so suitable to wheat, oats, or barley, that it is a

greater drought and rust resister than wheat and is less open to; the

attacks of birds (a serious pest in parts of the country), that rye both
green and as a meal is also an excellent feed for stock, and that it

is one of the best crops for soiling purposes on the poorer soils, it

seems strange that it has not yet come into greater favour. Sowings
of rye in the Union are comparatively small. The 1918 Census shows
that in 1917-18 our total production of rve was onlv 260,428 muids
(200 lb.) compared with wheat 3,044,856 muids, maize 12,640,091
muids, kaffir corn 1,801,415 muids, oats (grain) 2,296,657 muids.

NOTE BY H. S. DU TOIT. GOVERNMENT AGRONOMIST.

Rye (Scvle Cereale).

De Candolle says that the original home of rye was between the

Caspian Sea and the Austrian Alps and that it is doubtful whether it

now exists in the wild state. He further maintains that the wild rye

reported by travellers was either plants which were self-sown or a

rye-like grass of an allied genus. According to Hackel, however,

the original form of rye (Sereale montanum) grows wild in mountains
of the Mediterranean countries and as far east as Central Asia. The
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wild rye is perennial with a jointed rachis, both of which characters

have disappeared in cultivation. It is further said that the culture of

rye, while more than two thousand years old, is not as ancient as that

of wheat and barley. It would seem that the Greeks were not

acquainted with it, ond Homan writers in the time of Pliny spoke of

it as a new plant grown by certain barbarian tribes. No rye remains

are found in the middens of the Swiss lake-dwellers, while wheat,
barley and spelt occur.

Botanical and Agricultural Characters.

In its botanical relationship, physiological characters, manner of

growth, and method of cultivation, rye is closely comparable
with wheat.

Percentage Composition of Rye and Wheat Grain.—The following

are averages of many analyses taken from different reliable sources :
—

Nitrogen
Water. Ash. Protein. Fiber. (Free Fat.

Extracf).

Rye 11.6 1.9 10.6 1.7 72.5 1.7

Spring wheat . 10.4 1.9 12.5 1.8 71.2 2.2

The composition of rye-straw is almost identical with that of

wheat-straw, with the exception that the former is much tougher in

fiber, which gives it a special value for papermaking, thatching,
bedding and packing purposes.

Culture and Soil.—The preparation of the seed-bed, rate of

sowing*, harvesting, etc., is nearly the same as for wheat. Rye will

make a fair growth on soils which are too light and poor for the
successful growing of wheat, barley, oats, or maize. It thrives best
on lighter fertile loams and does not grow so well on wet or heavy
clay soils.

The yields are according to fertility of soil and climatic condi-
tions. Eight to fifteen bags of grain (200 lb.) per morgen is not
uncommon. Rye also resists more drought and rust than most of the
softer types of wheat and its value as green pasturage during autumn,
winter, or spring is well known in this country.

Varieties.—Rye, unlike most other cereals, has developed very few
varieties. "White" rye, "Common" rye, "Winter" rye,

"Mammoth White AVinter " and "Spring" rye, etc., often figure
in catalogues of seedsmen, but the distinction between the so-called

varieties is not at all well marked, and the writer is inclined to believe
that there are, at the most, only two varieties, and that soil and
climatic conditions are really responsible for the rest.

Bread.—Rye giain, mixed with wheaten or other chaff, is often
used in certain parts of this country as a feed for horses and mules,
but never, to my knowledge, has the rye berry, even to a limited
degree, been regulaily used for bread-making purposes in South
Africa. In Europe, according to statistics, rye constitutes the main
bread grain of considerably more than one-third of the inhabitants.
Rye flour carries some of its protein in the form of gluten, and unlike
maize, makes a nice porous, but rather dark-coloured bread. In
oversea countries rye flour is now also made by the roller process
similar to the methods employed in wheat milling, and it is said that
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rye bread made from tloiu so treated is not so dark in colour as that

of the old milling system.

The writer and many of his compatriots, while on the Continent of

Europe, learned to eat rye bread, and ultimately liked it even
better than bread made from pure wheaten flour. Eye meal used as

an admixture with wheaten flour certainly makes a very palatable

loaf. Rye can be grown in the drier parts of the Union with more
safety and less care than wheat. Before the world war, wheat and
flour from oversea countries were comparatively cheap, and that is

perhaps why the preaching (on the subject under review) of the

writer and of other South Africans has not, in the past, received the

attention it should have had. The position of the Union in regard to

its wheat supply is well known
;
part of our requirements has to be

imported, a circumstance attended by difficulties which could be
removed -by the use of rye, and it is to be hoped that our farmers

throughout the Union will now take up this rye problem in all

earnestness.

Locusts in Asiatic Turkey.
The Union Department of Agriculture has carried out some

extensive campaigns against locusts, but its work seems small in

comparison with work carried out against locusts under German
supervision in parts of Asiatic Turkey during the war. A German
publication reviewed in a recent issue of Review of Ai^pUed
Entoinologyy states that in 1915 Anatolia, Syria, and Palestine

suffered greatly from locusts. An anti-locust campaign was then
organized, with a staff of 14 directors, 72 officers, 2000 supervisors,

and about 11,000 men from labour battalions and compulsory levies

from the population. An average of 450,000 to 500,000 workers, it

is stated, were employed daily from March to May, 1916, in western
Anatolia, and 6000 tons of locust eggs and 11,000 tons of locusts were
actually collected. The barrier and pit system of trapping was the

chief measure used against the voetgangers. Poisoning was also

resorted to with success, but no practical results were obtained with
fungoid and bacterial diseases. For work in the following season

250 non-commissioned officers and 2500 men were detailed as

instructors, while provision was made for the supply of about 300
miles of zinc strips to serve as barriers and 50 tons of arsenic and
paris green for use in preparing poison baits.

Treating Turkish Tobncco.
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THE NODULAR WORM AND THE LESIONS
CAUSED BY IT.

(Oesophagostomum columbianum, Curtice.^

By Sir Arnold Tiieiler, K.C.M.G., Director of Veterinary Education
and Research.

In the course of the past winter a condition of lambs was
brought to the notice of the Division of Veterinary Education and
Research, which is caused by the presence of a nematode in the caecum
and the first portions of the colon. Many farmers have seen this

worm and drawn our attention to it. Some of them were particularly

struck by the fact that this parasite was present, notwithstanding the

regular and systematic dosing with the drug recommended and issued

by this Division, all the more so, because at the same time they had
also noted the entire absence of wireworms in the fourth stomach of

the sheep. Some farmers emphasized this fact, stating that although
our remedy was very effective against the wireworm, it was not so

against this particular worm in the large intestines. This, of course,

we knew already at the time of the first issue of the drug, and we
claimed only efficacy for wireworm and some effect against tapeworm,
which effect was noted quite incidentally during the course of our
investigations. As far as the nodular disease is concerned the state-

ment was made that sheep suffering from it, when dosed regularly
with the wireworm remedy, are less subject to the effects of worm
infection generally, viz., become less debilitated. This still holds

good as far as the ordinary course of events is concerned. It stands
to reason that after removal of the more important invasion of wire-
worms, a sheep will stand other parasitic infection much better.

Not all farmers have, however, connected the wasting condition

and death of their lambs with the presence of this nodular worm, nor
have they noticed the lesions produced by it, although the statement
was made by some that wireworms were absent in the stomachs.
Probably they had not been making the post-mortem examination with
sufficient care.

The effects of the nodular worm infection show themselves both in

lambs and sheep, but more acutely in lambs than in adults. This
observation has already been made in previous years and again this

year in various parts of South Africa, but more particularly in the

Western Transvaal and in Bechuanaland, also in certain parts of the

Cape Province, viz., the south-eastern. There seem to be certain
years in which this worm causes more damage than in others, and it

is possible that the climatic conditions of those years favour the
evolution of the worms. It is most likely that the distribution and
amount of rainfall are responsible. It is generally stated that lambs
under one year of age are most susceptible and that adults running
under identical conditions thrive well.
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The disease may be desoi ibed to be of a wasting nature ; lambs
simply do not thrive, they lose condition, look thin and miserable,

and die in great numbers. On posl-mortem the presence of an anaemia
and hj^draemia is markedly pronounced, the carcases are bloodless,

the organs and tissues pale, and the fat has completely disappeared,

and its place is taken by watery substance. The collection of liquid

is also pronounced in the connective tissue of the muscle. The cause

of the trouble is found in the alimentary canal, both in the end of the

small intestines and the commencing portion of the large ones (caecum
and the first part of the colon). In the walls of the small intestines

nodules are present which are more numerous towards the end. They
are not always equally frequent ; sometimes they are fairly scanty, in

other cases they occupy practically the whole wall. Invariably,

however, the lesions are most pronounced in the caecum. The wall of

this intestine is thickened and is almost rigid. The mucous membrane
has a corrugated rough appearance ; the different layers are infiltrated

with watery liquid, which is most pronounced in the submucous
portion of the wall. On closer observation it will be found that the

thickening of the wall is caused by the presence of nodules sometimes

so closely packed that frequently they touch each other. The surface

of the mucosa is covered with a viscid, sometimes milky deposit,

occasionally tinged with blood. Attached to the mucosa are small

conspicuously white worms which are usually curved and reach about
half an inch in length.

Different types and sizes of nodules are noted, their characters are

most easily recognized in the small intestines, where they are more
frequently solitary, although a number of them may be crowded
together.

Arbitrarily we may distinguish three principal and pronounced
types, viz., the reddish nodule, the greenish nodule, and the hard
nodule. Thej vary in size from a kaffir corn seed to that of a pea or

more. They are sometimes quite hidden under the mucosa and can

only be found on palpation or else stand out prominently over the

surface forming a small hemisphere; others bulge out into the outer

M^all of the intestines, the serosa, and are easily recognized. All the

nodules show on or near the summit, bulging into the intestinal lumen,
a small pit. It is through this pit that the entry of one of the larval

stages of the worm in the mucosa has taken place which led to the

formation of the nodule. The red nodules are the initial stages and
still show injection of the vessels of the areas involved, on section they

are moist and glistening. The Jarvae being very small, cannot be

seen by the naked eye. Their presence produces the accumulation

of white corpuscles (Eosinophile leucocytes) which undergo disintegra-

tion around the larva and so form a greenish abscess. Pus in this

stage escapes through the pit when a slight pressure is applied to the

nodule. The hard nodules are calcified, they have an irregular shape.

They are most frequently seen bulging out in the outer wall. They
are the old nodules, from which the larvae have escaped at an earlier

stage or in which the larvae have succumbed. The oldest nodules are

the hardest ones and have a tendency to decrease in size and become
angular tlie older they are, but they will never entirely disa,ppear.

The content is a hard concrement resistant to the knife, sometimes it

is as hard as a stone. In the caecum of lambs the nodules are rarely

found in this last stage, they are usually in the first and second
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stages ; the whole wall being involved in the inflammatory process

they do not stand out in relief and the whole organ becomes uniformly
thickened and rigid. In the adjoining colon these lesions gradually
vanish, when crowded, and solitary nodules then appear again.

Sequels of the Nodular Worm Infection.

There are two complications, which may result from the infection

with nodular worms, mostly in the adult stage. One is the rekziekte

or knopderms, the olher one is a septic infection of the serous cavities

(peritoneum, pleura, pericardium). In rekziekte or knopderms we
find that a portion of the end part of the small intestines (ileum) has

slipped into its own lumen and is secured there and cannot return.

This happens most frequently within the last two yards of the

intestines. The invagiuated portion swells and so blocks the passage.

Invariably we find in the telescoped portion the presence of the

nodules, and it is thought that these form a mechanical obstacle to

the proper peristaltic action of this section of the bowels. It is

Plate J.

Nodules ill the bowel wall (portion of ileum)

from the serosa of the one portion of the intestine on to the serosa of

the other, both lying in intimate contact and are soldered together.

The invagiuated bowels are described by the farmer as a knot, hence
the Dutch name " Knopziekte." During life the sheep affected take

up a stretching position, tlie forelegs are brought well forward, the

possible that the inflammatory process associated with a nodule creeps

neck extended, the hindlegs placed backwards, and the back hollowed,
hence also the name " Rekziekte." The sheep is disinclined to move
and either stands or lies. The head is sometimes turned towards the
flank. A complete stoppage of the intestines takes place, at certain

times black or blood mixed faeces are passed. Recoveries are rare.

Rekziekte may sometimes cause considerable losses. Its presence in

South Africa has been recorded since 1894, and its increase has been
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explained with the increa&e of the nodular worm infection. It is of

interest to mention that the parasite causing the nodules in the

intestines of sheep has first been described by American investigators,

yet the intestinal invagination has not been recorded from that country

so far as the writer is aware. One is therefore justified in thinking
that the presence of the nodules is not the only cause of the trouble,

although it may be a contributory one. This view has some support in

the fact that knop or rekziekte is not observed throughout South
Africa, whereas a moderate nodular worm infection is found
practically everywhere. Yery few sheep pass our post-mortem table

in which they are absent. Knopziekte is found in sheep of all ages

and of all conditions, although some farmers record its frequency
mainly in two-tooth sheep. The youngest animal noted by us was a

fifteen-months-old lamb.

The septic infection apparently has been overlooked by farmers,

at least it was not brought to our noitice by them. We have
frequently observed it amongst sheep sent to us from the Karroo,

utilized for the production of blue-tongue vaccine. For this

purpose the sheep were placed in stables and the temperatures taken

regularly. We then found some abnormally high temperatures,

reaching 106° F. and more, and extending over a number of days.

When the daily records were plotted on paper a curve was obtained of

quite an irregular type. The animals during life showed no, or very
few, symptoms. Most frequently they were found dead in their

stable, having given no warning whatever; sometimes they were dull

and lying down ; their flanks appeared empty. The disease could not

be diagnosed with ceitainty during life.

On post-mortem the striking lesions were tliose of a fibrinous or

purulent inflammation of the serous membranes of the abdominal
pleural and pericardial cavities. A turbid exudate was present and
a fibrinous to purulent deposit on the abdominal wall, the intestines,

and all other organs. The pleural cavity contained sometimes a con-

siderable quantity of turbid liquid, with threads of fibrin, and the

lining of both the costal as w^ell as the pulmonary pleura was covered

with a membrane of fibrin, that could easily be removed. The pleura

underneath was roughened and injected, sometimes diffusely, some-

times the larger vessels most distinctly. The lung tissue below the

inflamed parts in its superficial portions was sometimes collapsed and
had a bluish purple appearance. The pericardium also contained

fibrinous exudate which was deposited on the heart itself. The deposit

in most cases could be scraped off. It was also found on the inner and
outer wall of the pericardium, whose vessels then were injected, the

surface roughened and opaque. In other cases the deposit could no
longer be removed, it was adherent to the surface, and partial

organization had taken place. This also applied to the exudate in the

pleural and abdominal cavities. These cases represented a more
chronic course of the infection. In addition to these striking changes
other less striking ones were found in the parenchymatous organs,

which showed degenerative changes. Invariably in cases of septic

infection the presence of parasitic nodules was recorded in both the

small and large intestines, and amongst these some were found that

were nothing less than a small abscess that had burst into the

peritoneal cavity. This abscess could usually be found by careful
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examiuation of the intestinal walls, it was broken and pus was still

protruding tlirougli the opening, the circumference was much injected,

much more than in the case of a nodule in its early stage after the

invasion of the larvae. Microscopical examination of pus had shown
the presence of cocci, which could be obtained in pure culture, and
they probably were the cause of the infection. Cocci may be found

at any time and in any sheep, but so long as they are within the

intestines they are hanuless and only become so when outside their

proper place. Since, however, the septic infection has been noted in

some batches of sheep very frequently and even alarmingly, less so in

others and not at all in the majority of sheep that show nodules, one

is forced to conclude that they represent a specific infection, which is

present on some farms and not on others. The infection is quite an
accidental one, the bacteria find their way into the nodules, perhaps

at the time the larva has bored its hole to enter the mucosa or sub-

sequently after it has left it. It then produces a local inflammation,

so to say, a pimple, that ends as an abscess, penetrating either the

inner or outer surface of the intestines, in which latter case it spreads

into the peritoneal cavity and from there into the other serous cavities.

Septic infection has been found in sheep of all ages, but more
frequently in adults than in lambs, and in sheep of all conditions.

Nodular worm infection is accordingly a very serious trouble and
not affecting lambs alone, although in these the disease is most strik-

ing. So far three pathological conditions, that at first sight appear
to have no connection with each other, may be distinguished, viz. :

(1) The parasitic inflammation of intestines in lambs with the sequel

of anaemia and cachexia
; (2) the invagination of the ileum

;
(3") thf

septic infection of the serous cavities.

We must make it clear that we have no cure for any of these.

Experience has shown that the worms are present in sheep regularly

dosed with the wireworm remedy, the explanation simply is that the

arsenic or sulphate of copper does not reach the place where the worms
are situated. Experiments undertaken by Dr. Green of this Division,

in connection with the absorption of arsenic, distinctly show that this

drug is absorbed in the first part of the intestines and only traces

reach the large intestines, but not sufficient to kill the worms. A
series of other drugs have been tried, all so far with equally unsatis-

factory results. The experiments, however, will be continued. In
Knopziekte a surgical operation might be thought of, but its applica-

tion is out of the question. The septic infection cannot be diagnosed
with certainty and, a priori, treatment appears hopeless and
impractical. Under such conditions and for general scientific reasons
prevention must be thought of. In order to suggest such measures the
life-history of the responsible worm must be known when deductions
for a possible interference can be made, which must aim at preventing
the entry of the worm into the sheep.

The Life-history of the Nodular Worm.
The adult worms are found, as already stated, attached to the

surface of the mucous membrane in the places mentioned. Male and
female worms can be recognized, the latter being slightly larger than
the former. The period the worm in the adult stage remains in
the intestines has not been determined yet, but to judge from
sheep that came on the post-mortem table at Ondersfcepoort which
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had been under observation without having- liad a chance of reinfec-

tion, this period must be of considerable length. It is during this

period that the female is fertilized by the male and then begins to

lay eggs. The life-history has partly been worked out by Dr. Veglia
of this Division, and the data given here are taken from his observa-
tions made as a corollary to his investigation into the life-history of

the wireworm {Haemonchus contortus). The eggs leave the sheep
with the faeces and can easily be brought to hatch when put up under
suitable conditions in a glass jar. In the life-history of a parasitic
nematode, such as the one under discussion, we can distinguish four
different larval stages through which the worm has to go before it

reaches maturity, two of these stages are passed outside the final

hosts and two inside. The larva which hatches out of the egg soon
surrounds itself with an envelope which it casts and a second one is

formed. It is now called a mature larva. Its destiny is to reach the
sheep, and since it has to wait for its chance to be eaten in by the
sheep, it possesses certain qualities that achieve it. The larva is

Plate II.

Eekziekte.—Small intestines (ileum) cut in half
;

the arrow indicates a nodule.

endowed with longevity. It may safely be stated that it can live at

least one year under favourable outside conditions. It is able to crawl
about and does so mainly in two directions ; one is the upward one by
which it reaches the tufts and grasses, the other one is the downward
one, which enables it to return to the ground. The larvae can only
crawl on a moist surface; this is, of course, the case during rain and
at a time of heavy dew when the blades of grass are wet. Further-
more, the larvae cannot stand the action of the direct sunlight and try

to escape from it without delay. Hence the migration of the larvae on
the grass can only take place under certain conditions, viz., when
moisture enables them to do so, in the summer and in the absence of

sunlight, during night, the early morning, and when the sky is over-

cast, particularly on rainy days. Moisture, of course, is retained in

"the portion of grass tufts near the soil, and sheep feeding very close to

the ground are thus exposed all through the summer to infection
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and particularly on places where moisture is more or less permanent,
viz., vleis, along springs, rivers, etc. In the winter, however, the

surface moisture disappears and the larvae crawl into the ground.
They have been found as deep as one foot and more. With the new
rains in springtime, they return to the surface and again find their

way on to the grass. Furthermore, below a certain temperature the
larvae cease their activity and remain dormant. A temperature of

10° C. arrests their activity, hence this activity in winter cannot be
great.

There are thus two important facts to be noted, viz. : (1) The
longevity of the larvae in the veld, and (2) their absence from the

grass during the winter. Based on these two facts a method of sheep
rearing could be arranged by which lambs would escape the nodular
worm infection and incidentally the infection of any worm with an
identical life-history. It would be wise to begin by cleaning a piece of

pasture (preferably one fenced in) of the infection, by simply keeping
the sheep away for at least one year, preferably longer

;
probably

fifteen months will be sufficient. This piece of pasture could be
utilized for the grazing of cattle. Cattle do not harbour the nodular
worm and hence would not maintain the infection. Cattle, however,
harbour wireworms, and this fact must be borne in mind. Into this

cleaned area no old sheep should be allowed to enter, as with their

faeces they would spread the eggs of the nodular worms and in due

.

time the ground would be infected again. The ewes must lamb out-

side the clean area, but, of course, not during the period when the

larvae can infect the lambs, i.e. not during the spring or summer.
The lambing season must be arranged for during the winter when the

infection is at a minimum or absent. It is the experience of many
sheep farmers that winter lambs do well where summer lambs will not
thrive, and when the ewes at the end of the summer are in good con-

dition and winter grazing is good no fear need be entertained about
rearing lambs. In order to escape the infection arising out of the
spring rains the lambs should be weaned about that time and then
placed into the clean paddocks until they have reached an age when.
the sheep will stand the infection better. This age is not less than
one year. In applying this measure systematically and in a definite^

rotation a sheep farmer should be able to clean his whole farni of the
infection, or at least reduce it to a minimum. The lambs in the clean
paddocks should be treated for wireworms in case cattle have been
grazing there, and also because other parasites, such as tapeworm, will
still be present. The M'ireworm remedy is recommended for this pur-
pose. Until he has obtained a clean paddock a farmer cannot entirely

protect liis sheep from the nodular worm infection, but he can reduce
the danger considerably. The infection is only present in moist places
and on wet grass, accordingly ho should not allow the sheep to graze
on such places, but should water them from a place with a dry
approach ; he should not allow them into the pasture before the dew
has dried up, and during rainy days he should keep them on the
highest ground he possibly can find. Where a farmer grows crops for
his sheep he should arrange his feeding so that the sheep receive their
supplementary rations at such times, when otherwise they should sub-
sist on wet grass and so take up the infection. Winter feeding may
also be arranged for, but if green crops, from irrigated lands, are
intended to be fed to lambs, tbev should onlv be cut when no moisture
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is on them. Green crops should not be fed to lambs when wet. A
farmer will have to arrange his plans to meet the particular local and
seasonal conditions of his farm. The underlying principles as set

forth are, however, always the same.
Once the larva has reached the stomach of the sheep it passes down

the intestinal canal, and it has to go throug^h two more larval stages

in order to reach the final adult one, when it will either be a male or a

female. These stages, or one of them at least, are passed in the

intestinal nodules, ^Mit accurate information is not yet at our disposal.

The damage to the sheep is thus not so much done by the adult worm
as in the case of the wireworms, which may be present in thousands
and after the removal of which the effects cease, but by the larvae in

producing the nodules and the inflammatory condition of the caecum
and colon. It is evident that no drug will reach these larvae well

hidden within the nodule, and any attempt to reach them there by
• dosing will be futile at the present stage of our knowledge concerning
vermicides. It is evident alsc that a vermifuge killing the adult
worms in the caecum would hardly b 'ng about an immediate improve-
ment in the condition of the sheep. The adults probably cause the

least trouble, the damage being done by the larvae. The idea might
be conceived to get at the larvae before they burrow into the intestinal

wall, but no information is at hand how long they will remain in the

intestinal lumen, and even if there would be such a stage, the locality

is entirely out of reach as already explained. Even if we should
succeed in finding a drug which kills the adult worms in the large

intestines, the sheep will still suffer from the effects of the larvae

until such time as, by killing off the adults, no more eggs and larvae

are produced and the farm becomes clean. Theoretically such a state

of affairs might be reached one day, practically it will be difficult or

almost impossible. The only effective way to deal with the nodular
worm infection is therefore to prevent the entry of the worm into the

sheep. —

DrilliDg Oats.

^Export of Grain.
The exports of grain, etc., for the month of November were as

follows: Maize, 145,622 bags; maize meal, 96,471 bags; maize
flour, 300 bags; maize grit (rice), 3061 bags; hominy chop, 14,708
bags; Kaffir corn, 154 bags; oats, 99 bags; beans, 1075 bags. The
total number of bags exported from 1st July last to 30th November
was: Maize, 204,289 bags; maize meal, 135,325 bags; maize flour,

300 bags; maize grit, 3061 bags; hominy chop, 32,220 bags; Kaffir

corn, 164 bags; oats, 1054 bags; beans. 1213 bags; lucerne seed, 366
bags. Stocks on hand at all ports on 30th November, 1920, were in bags :

Maize, 49,488; maize meal, 71,001; hominy chop, 3650; beans, 70.
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SUCCESSFUL FARMING ON GOVERNMENT
SMALL HOLDINGS.

An Object-lesson from the High Veld.

The histoiy of South Africa's agricultural progress conjures in the

mind a picture of vast areas and isolated homesteads. After two
hundred and sixty years of occupation we still find a sparse popula-

tion and extensive farming, and generations of these conditions have
imbued the idea that it is the big proposition only which is likely to

afford financial success in this country. But the country is slowly and
surely being taken up by a growing community of farmers and, as

surely, the days of the earlj' pioneer whose huge farm " farmed itself
"

are passing. The value of good farm land is rising and the man con-

tent with a small return from his numerous acres is gradually retreat-

ing to the remoter parts, impelled by the irresistible approach of the
intensive farmer whose every acre gives its carefully calculated

return. And with the approach of the intensive farmer comes the
need of greater attention to the economy of farming. It is in this

field that there is a dearth of information, yet, as in all enterpri&e,

the first essential is knowledge as to the payability or otherwise of

the proposition. No matter how sound our theories may appear or

how attractive the picture we paint of the many opportunities open
to the agriculturist in the Union, the prospective farmer wants
practical demonstration in the shape of a reliable profit and loss

account. It is, therefore, with much pleasure that we publish the
following figures obtained by Mr. Mason, of this Department, who,
as Director of Training Farms, has had the opportunity of going
closely into the matter. The data he furnishes will serve a valuable
lesson to the man already on the land and illustrate to those Avho
wish to take up farming what can be done, not on the large farm
usually associated with South African agriculture, but on the small
holding and with a modest capital.

The illustration we give concerns a settler on the Government
Settlement at Strypan, in the Pretoria District, who owns a holding
of 94 morgen situated between the Germiston-Witbank and the
Germiston-Breyten railways, land typical of thousands of acres suit-

able for the same class of farming in the high veld portions of the
country. The soil is a greyish loam varying in depth from 5 inches
to 11 inches and is underlaid by an ironstone gravel. On this hold-
ing certain improvements have l)een effected; there are a house, store,
borehole, and windmill, and the lands and grazing camp have been
fenced. The farm was purchased just over two years ago. and the
price is set down as follows :

—
Paid to previous owner for goodwill £300
Paid to Government to liquidate previous owner's

liabilities for loose assets and accrued rent and
interest 116

Purchase price of ground (including cost of borehole
and windmill, under Land Settlement Act. 1912) 361

£777
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The loose assets on the farm consist of 2 mowers, 2 rake§, 4
ridging ploughs, 1 disc harrow, 2 planters, 4 cultivators, baling press

with horse gear, 2 harrows, wagon and trek gear, 2 bucksails, 1 cart

and harness, spades, picks, shovels, etc., and the live stock are 20
oxen, 4 cows, 1 bull, 6 heifers, and 2 horses. The value of these

assets is placed at £1000.
The area under cultivation during the 1919-1920 season was 75

morgen, and the income from the farm that season was as follows:—
960 bags mealies at 23s.* £1104

90 bags kaffir corn at 23s 103 10

1800 bales teff at 9s. per 100 lb 810

600 bales manna at 9s. per 100 lb 270

800 bales mealie hay at 4s. 6d. per 100 lb. ... 180

700 bales mealie leaves (kept for feeding
oxen, but could have been sold) —

Green mealies, no account kept, but say 20

Poultry, eggs, milk, butter, etc., consumed on
farm.—not valued —

£2487 10

The expenses incurred in obtaining the above income are given
as follows :

—
Two boys kept throughout the year at £3 per

month £72
Cost of extra labour, harvesting, threshing,

baling wire, bags, etc 194 10

£266 10

In addition to these expenses there was the farmer's labour for

the whole year, which is not included. The out-of-pocket expenses

are remarkably low, and in most cases would be 20 per cent, higher,

so the total expenses, not allowing for depreciation, may be placed at,

say, £320.
The 1919-1920 season on the Transvaal high veld was not excep-

tional ; indeed, the rainfall was below the average, though it fell

nicely over Strypan and its immediate vicinity, as shown in the

following returns, viz. :
—

September, 1919, .01 inch (2 days).

October, 1919, 2.70 inches (3 days).

November, 1919, 4.00 inches (9 days).

December, 1919, 2.66 inches (3 days).

January, 1920, 4.16 inches (10 days).

February, 1920, 2.77 inches (5 days).

March, 1920, 1.58 inch (7 days).

April, 1920, .40 inch (2 days).

May, 1920, .46 inch (2 days).

* Note.—600 bags of mealies had not been sold but as the other had realized 27s. and

25s. 6d., the price taken seems reasonable.
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The satisfactory returns disclosed cannot, of course, be expected

year after year unless the soil is replenished ; the statement does not

include any specific item in this respect, so that in drawing our

conclusions an allowance must be made under this head in calculating-

future returns.

Thus we see what can be produced in one season on a small farm
under high veld conditions with a capital of £2000. And the only

complaint the owner made was as to the ground available for grazing

being too limited. Even allowing for interest on capital, deprecia-

tion, the high value of produce, etc., by halving the gain, we still

are faced by a return of £1000 over actual working expenses from a

94-morgen proposition. There are some 40 settlers on the same
settlement, and whilst the above may be the best return there are at

least seven or eight others who could show very similar returns for

the season.

Here are actual figures; what are the lessons? Every profession

has its advantages and disabilities, its successes and failures. No
doubt some of the failures are due to overwhelming ill fortune, but,

given reasonably propitious conditions, the outstanding factor is the

man himself. He must know his calling and apply his knowledge;
without this knowledge and application he must be content with
such reward as he may get here and there, a precarious existence.

But however energetic and well equipped with knowledge of

farming the man may be, the handicap is severe and often insur-

mountable if he does not possess the needful capital and material
(capital goods) for his operations. A small team of weak oxen and
a shortage of implements limit the acreage which can be handled,
render deep ploughing difficult, and make thorough cultivation at

the right season almost impossible. All operations are inefficiently

performed. Thus it follows that the risk of farming under such
conditions is considerably increased and the result is a diminished
return. Inadequate capital is not fair to the man nor to the reputa-
tion of farming as a sound, business proposition.

While energy, thrift, and sufiiciency of capital are, therefore,
essentials to success, the equipment is not complete unless a know-
ledge of good farming is added. Agriculture is the most ancient
of sciences, and there are certain principles which centuries of
practice have shown to be inseparable from good and successful
farming. The bounty of virgin nature is soon exhausted. And so
in the older countries of the world the millions of people who depend
upon the fruits of a soil, limited in extent, have learned that
continued sustenance for themselves and their fellow-men can only
be won by the most scrupulous attention to the fertility of the soil.

This is a subject which demands the first consideration of every
farmer, and its preaching in this country becomes more necessary as
time passes and the richness of the unreplenished soil is squandered.
On many high veld farms the result of continuous cropping is

becoming evident. Unless other methods are introduced, disaster
will follow a system aptly termed " land robbery." This Depart-
ment insistently publishes information as- to the most approved
methods of maintaining soil fertility by means of rotation, legu-
minous crops, and manure; to this end it advocates the more general
introduction of live stock and the conservation of all farmyard
manures as a prime necessity. The soil lives, and just as we see to
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the well-being of our live stock, so the life and friiitfiilness of our
soil must be maintained by judicious feeding.

Farming conditions are never uniformly propitious, and the
marketable value of farm produce is not constant. There are good
and bad seasons, and returns must be averaged. Nevertheless, we
give the above example of what can be done in a season which was
not exceptionally favourable. It is clear that the very satisfactory
result of the year's operations was due not so much to a happy com-
bination of circumstances, but to real, honest toil, common sense
methods and sufficient though modest capital. It is an example
worthy and capable of emulation by all settlers similarly situated.

Spraying an Orchard.

Plant Removals to Portuguese East Africa.
Nurserymen and others who have occasion to dispatch plants,

cotton seed, etc., from the Union to Portuguese East Africa, are
reminded that the Portuguese regulations prohibit any introduction
unless accompanied by a permit which must be obtained from the
Entomological Section of the Department of Agriculture, Lourenco
Marques. All consignments should be addressed via Lourenco
Marques for inspection and any fruit or ornamental trees from a
nursery must be fumigated immediately before dispatch.
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PEST REMEDIES AND STOCK DIPS.

The following regulations (under Act No. 21 of 1917), which it is

proposed to introduce in connection with the sale of stock dips are

published for the information of all concerned.

It is proposed that these regulations shall come into force as

from the 1st April, 1921. In the meantime the Department of Agri-

culture will be prepared to give consideration to any representations

which may be put forward in regard to any clause or clauses embodied
in these draft regulations.

Registration.

1. " Stock dip " shall mean any substance sold or intended or

offered for sale for the prevention or destruction of any parasitic pest

of animals. -

Every importer of a stock dip and every proprietor or manufac-
turer of a stock dip made in the Union shall register such dip with
the Department of Agriculture in the manner required by these

regulations, and no person shall sell, keep for sale, or offer for sale,

any stock dip not so registered.

On registiation, a certificate shall be delivered to the person
registering.

Each certificate shall in every case expire on the 31st December,
if not renewed on application made after the 1st December, but may,
in special circumstances, be renewed as from the date of expiry, if

application for such renewal is made before the 31st January.

2. Every person required to register a stock dip in accordance
with these regulations shall make application on the form
following :

—
Form of Application for Registration of Stock Dips.

(1) Name of person or firm registering

(2) Address of person registering

(3) Whether applicant is importer or manufacturer

(4) Name under which the dip is to be sold

(5) Brand and any special designation of dip

(6) Guaranteed composition

(7) Directions to the consumer for use, if any

(8) Under this heading shall be stated fully specifically what pre-
ventive or remedial properties are claimed for the stock dip

Signature of person or firm registering.

Date of registration

Secretary for Agnculture.
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3. Under " composition," item (6) of the iorm of registration,

Clause 2 of these regulations, shall be stated the names of each and
every ingredient for which efficacy is claimed, together with the

minimum percentage amounts in which they are guaranteed to be
present, and the form in which they are claimed to occur.

4. In making a statement of composition or analysis under Clause

2 of these regulations, recognized analytical terms shall be employed
wherever possible. A considerable degree of latitude in expression

may be recognized, but the Department shall reserve the right to

refuse registration on grounds of inadequate description of the dip.

5. In the case of dips containing arsenic, there shall be stated

under Clause 2 of these regulations, in addition to any other form the

vendor may choose to adopt :
—

(a) The percentage amount of total arsenic expressed in terms
of the element arsenic, and

(h) the percentage amount of arsenic in water-soluble form
expressed in terms of the element arsenic.

The term " water-soluble " shall be understood to mean freely

soluble under the conditions prescribed for making up the tank fluid

;

that is to be such as to be present wholly in solution in the finished

dip.

6. In the case of tobacco dips, tobacco extracts, and nicotine

products, there shall be stated under Clause 2 of these regulations a

guaranteed minimum percentage of nicotine.

7. In the case of dips in which sulphur is combined with calcium,

sodium, potassium, or other basic element, and forming therewith

a water-soluble sulphide, there shall be stated, under Clause 2 of

these regulations :
—

(a) The percentage amount of sulphur present in the form
of water-soluble sulphide, and

(6) the percentage amount of the basic element or elements
with which sulphur in the form of water-soluble sulphide

is combined ; or alternatively, the ratio of mono-sulphur
equivalent to total suphide sulphur.

8. In the case of dips in which terms such as cresols, creosote, tar-

oils, and the like, are claimed as active ingredients, there shall be

given, under Clause 2 of these regulations, either the true chemical
designation or the range of boiling points of the mixed tar distillates,

or such other specifications as shall be acceptable to the Department.

9. In the case of solid dips declaration of guaranteed percentage

composition, under Clause 2 of these regulations, shall be by weight,

and in the case of liquid dips declaration shall be by volume, i.e.

grammes of constituents per hundred cubic centimetres. A semi-

Suid dip shall be regarded as a liquid dip if recommended by the

vendor for use in a volumetric basis, and as a solid dip if recom-
mended for use on a gravimetric basis.

10. In the case of sulphur sold for dipping purposes, there shall

be declared, under Clause 2 of these regulations, the minimum degree

of fineness by Chancel's test.
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11. The acceptance for registration of any proposed brand or

brands shall be subject to the approval of the Department, and no
brand shall in any case be accepted for registration, if deemed by
the Department to be similar to one already registered or to be of an
insufficiently distinctive nature.

Receptacles.

12. All receptacles in which any stock dips are sold or offered for

sale shall in addition to the markings otlierwise prescribed be legibly

and durably marked with the registered " brand."

13. All receptacles in which any stock dips are sold or offered ^or

sale shall be legibly and durably labelled to show :
—

{a) The minimum net weight or, alternatively in the case of

liquid dips, the minimum volume of the dip contained in

such receptacles.

{b) The chemical composition of the contained dip as

registered.

(c) The information required undei' (8) of Clause 2 of the

regulations.

Provided that where the nature of the receptacle is such that it

cannot be satisfactorily labelled as provided under this regulation,

the person who sells any stock dip shall give or send to the purchaser
at the time of delivery an invoice stating the quantity sold, together
with a printed form of guarantee, giving the name or brand under
which the dip is sold, the information required under (8) and also

the chemical composition as registered in terms of that regulation.

Sale of Stock Dips.

14. Whenever any stock dip analysed in accordance with the
provisions of the Act is certified to contain less than any essential

constituent, or more of any inert constituent, than the quantity
or proportion thereof stated in the guaranteed composition as regis-

tered or to disagree therewith, the importer, proprietor, manu-
facturer, or vendor thereof shall be liable, upon conviction, to the
penalties provided.

15. No person shall tamper with any parcel of stock dip with
intent that any sample thereof taken in pursuance of the Act shall
not correctly represent the contents of such parcel.

General.

16. Any person who sells, keeps, or offers for sale, a stock dip
not registered under his own name or brand, shall when required by
an officer authorized by the Department produce for inspection a
statement of the composition guaranteed under these regulations or
other satisfactory proof of registration.

17. Any person contravening any of these regulations shall be
liable to a fine not exceeding £10.

18. The prescribed tariff for the analysis of stock dips referred to
in Section 24 of the Act shall be £1. Is. for a determination of any
constituent with a maximum of £5. 5s. per sample.
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THE MANURING OF VINEYARDS.

By J. C. Ross, Ph.D., Research Chemist, Elsenburg School of

Agl'icultiire, and S. W. van Niekerk, Government Viticulturist.

The Requirements of the Vine.

The vine, in common with all farm crops, takes from the soil

certain chemical substances termed plant-foods, which are
indispensable to its proper growth and development. The average
soil contains all the essential plant-foods, though not always in

sufficient amount or in proper form for the production of the best

crops. The problem of manuring consists in adding to the soil, in

a form which is easily available to the crop, those plant-foods of
which it shows a deficiency, or which are present in a form not suit-

able for the use of the crop. Fortunately, there are only a few
plant-foods whose supply is liable to be insufficient to meet the
requirements of the crop. These are iiifrogen, phosphoric oxide, and
potash, and occasionally lime.

It is obvious that the ideal system of manuring will be one in

which provision is made for returning to the soil at least as much of

each of the important plant-foods as is removed by the crop. In this

way the fertility of the soil will be maintained from year to year, and
may even be gradually increased. If adequate provision is not made,
the store of plant-foods in the soil becomes less and less, until finally

a point is reached where it fails to produce a profitable crop. To
improve such a depleted soil will be a far more costly business than
the taking of proper precautions in the first place to keep up its

fertility from year to year.

In order to maintain fertility, there are two important factors

to be considered:—
(1) The plant-foods removed by the crop.

(2) The plant-food content of the soil.

Unfortunately we have no local data as to the plant foods

removed by the vine, but the following figures are stated by Dr. A. I.

Perold to represent the average per morgen for the vineyards of

France (according to M. Miintz in his '' Les Vignes," 1895):—
Nitrogen. Phosphoric Oxide. Potash.

Vine leaves 55 lb. 9.5 lb. 48 lb.

Vine shoots 13 lb. 3.7 lb. 22 lb.

Grape crop 18 lb, 5.8 lb. 24 lb.

Whole vineyard

Wine produced from the
grapes

86 lb.
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The most striking features of this table are the very small

amounts of plant-food in the wine and the very large amounts in the

leaves. If it were practicable to return to the vineyard soil, the

leaves, shoots, and husks of the grapes, very little plant-food would
be lost from the soil, because these materials, when ploughed in,

would soon decay and yield their plant-food to the growing vines.

The coarser woody portions pruned off could even be burned and the

ash returned to the soil—the nitrogen would be burned off but the

phosphoric oxide and potash would remain in the ash. In the natural

course of events a portion of the plant-food in the leaves does ulti-

mately find its way back to the soil, but it is possible that this aspect

of the matter might with benefit receive more attention. However,
in ordinary farm practice, the vineyard undoubtedly loses a large

amount of plant-food annually. For this reason, and also because we
wish to increase the fertility of our naturally poor soils, and thereby

improve our vineyards in respect of both quantity and quality of

yield, manuring will alwaj^s be necessary.

Taking the figures which indicate the plant-food removed by the

whole vineyard, we obtain an idea regarding the quantities of the

different plant-foods which should be returned to the soil, and it

would seem that the manure used should contain four to five times

as much of both nitrogen and potash as of phosphoric oxide. But
various other factors have to be taken into consideration, and these

will modify our decision in regard to the best type of fertilizer.

As far as the plant-food content of the soil is concerned, in

general the soils of the south-west Cape, derived largely from rocks

of the Table Mountain series, Malmesbury series, and granite, are of

rather poor fertility. According to the 1918 Census, the most
important viticultural districts are Paarl, Worcester, Stellenbosch,

Robertson (including Montagu), and Malmesbury. In 1911 these

districts produced over 80 per cent, of the total crop of the Union
Among the larger producing districts, Worcester and Robertson have
soils of greater fertility than Paarl, Stellenbosch, Malmesbury, and
the Cape. However, with very few exceptions, the soils of all these

districts show a marked deficiency in phosphoric oxide, and the

supplies of nitrogen and potash are also low on the whole. In parts

of Robertson and Worcester areas there is abundance of lime in the
soils, but the soils of the other four districts mentioned are very
deficient in lime.

With regard to the maintenance of fertility, it is necessary it

this point to make a distinction between vineyard lands on one hand
and grain lands on the other. In the case of grain farming we are

dealing with crops whose demands upon the plant-foods in the soil

are considerably smaller than those of the vine. A wheat crop giving
a return of 20 bags of grain per bag of seed (i.e. 8 bags per morgen")
will remove from the soil per morgen, approximately:—

Nitrogen. Phosphoric Oxide. Potash.

Grain (26 bushels) 36 lb. 14 lb. 8 lb.

Straw m tons) 12 lb. 5 lb. 27 lb.

Entire crop 48 lb. 19 lb. 35 lb.

Moreover, we practise a rotation, and thus do not have the same
crop making the same demands year after year; and. usualh\ there
is a period of fallow in each rotation, when the soil has a rest. The
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soil will actually lose only the plant-foods contained in the grain,

as either the straw or its equivalent in animal manure will be returned

to the soil.

On account of these facts, it is found in the case of grain farm-
ing that the composition of the soil is the most important factor upon
which to base the composition of the fertilizer used. The chief

requirement of a grain fertilizer is phosphoric oxide, and in most
cases nitrogen is also needed, but to a less extent. With regard to

potash, though the average grain soil does not contain an abundar.ce

of this plant-food, its supply is very easily maintained in the soil,

smce the grain itself contains very little potash. Thus, as a rule,

we find it is not necessary to use a "complete" artificial fertilizer

(i.e. one containing nitrogen, phosphoric oxide, and potash), but
rather an essentially phosphatic fertilizer, containing also more or

less nitrogen.

In the vineyard, however, we have an extremely exhaustive crop

growing year after year on the same soil and always drawing heavily
upon the same plant-foods. The problem of maintaining the produc-
tiveness uf the soil in this case is different from the above, and needs
careful consideration. Experience in this country and in France
seems to indicate that a " complete " fertilizer or manure is neces-

sary in order to obtain the best results.

In order to decide how much of each plant-food should be applied
to the vineyard per morgen, perhaps the safest general guide in

regard to nitrogen and potash is the amount of each of these removed
by the crop, viz., approximately 86 lb. per morgen of nitrogen and
94 lb. per morgen of potash. The composition of the soil should
also be taken into account, for in some cases the supply of either

nitrogen or potash, or both, may be so abundant that the quantity
used in the manure could with benefit be considerably reduced, at

least for a number of years. In other cases the soil may be so

impoverished that it will be necessary to apply more than the quanti-

ties suggested above.
A word or two concerning the special functions of nitrogen an I

potash in relation to the growth of the vine might not be out of place.

Nitrogen appears to be actively associated with the rate of growth
of the leaf and vine. A strong vigorous growth of leaves and shoots

invariably indicates a good supply of nitrogen. An important point

to observe is that an excess of nitrogen must be avoided. Large
arid rapid early growth of leaf and vine is to be encouraged, and the

nitrogen supply should be adequate for this purpose. But this rapid
growth should not be extended through the ripening season, because
it is the fruit, not the leaves and wood which constitutes the crop.

Too rank a growth and too extended a growing period will render the

vines more liable to disease and will produce fruit which does not

ripen well. Thus the nitrogenous fertilizer should be such as will be
available during the early growing period of the vine. Dark brown
and black soils, which owe their colour to the presence of humus in

the soil, generally contain a fair supply of nitrogen. Caution should
be exercised in applying nitrogen to such soils, as the supply may
already be adequate or very nearly so.

Potash, while absolutely essential, and though taken up by the

vine in large quantities, appears to be of relatively less importance
than either nitrogen or phosphoric oxide. It is supposed to play a

significant part in the formation of sugar in the plant, and it

also forms the base of the fruit acids.
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With regard to the amount of phosphoric oxide to be applied,
the case is somewhat different. With the exception of a few rare
cases, all our vineyard soils are deficient in this plant-food, most of
them very markedly so. Thus we should aim to supply an excess of
phosphoric oxide over what the crop requires, in order to grade up
the soil in this respect. Further, it seems to be the opinion of
certain French authorities that a large amount of phosphoric oxide
in the manure insures a good quality of wine, a more regular produc-
tion, makes the vines more resistant to disease, and causes the grapes
to be of good standard and to ripen well.

These considerations and a study of the manurial practice of the
French viticultural areas led Dr. Perold (''The Manuring of Vine-
yards," Union Agricultural Journal, July, 1911), to recommend an
application of 120-130 lb. phosphoric oxide per morgen annually.

Thus we have as our general manurial standard for vineyards-
the following, approximately :

—
Nitrogen, 85 lb.

;
phosphoric oxide, 120-130 lb.

;
potash, 90 lb.

per morgen per annum.

It must be admitted, however, that this standard is somewhat
arbitrary. Whether or not the proportions and quantities of the
plant-foods are the best and most economical is a matter which can
be decided only by experiment, and, unfortunately, our local experi-
mental data are very scanty. The proportion of phosphoric oxide to

nitrogen and potash is rather low, and it is possible that better

results may be obtained by increasing tlie phosphoric oxide still

further. In any case there is, of course, liable to be some variation
according to the nature and fertility of the particular soil concerned.
Farmers who are wine producers on a large scale are strongly advised
to obtain their own experimental evidence by carrying out tests as
described at the end of this article.

Manures oe Fertilizers.

We can now proceed to discuss briefly the various fertilizer

materials which are available to the farmer, and which he can use
in making mixtures of the required composition.

In the practice of manuring we must consider the effect upon
the mechanical condition of the soil as well as the plant foods added.
The use of artificial fertilizers alone year after year is unsatisfactory
for several reasons. In the first place it is very costly to maintain
fertility in this way, and secondly continued use of artificial

fertilizers as a rule does not improve the mechanical condition of the
soil; in fact, some of them may have a definite injurious eff'ect upon
the soil. Artificial fertilizers generally contain little or no humus
(i.e. organic matter), and humus is a most important factor in the
problem of keeping up the fertility of the vineyard. If the soil is-

inclined to be somewhat heavy, humus helps to open it up, while in
the case of light sandy soils it gives body. It also supplies to the
vines the most expensive of all plant-foods, nitrogen, in a most
economical form. Light coloured soils in particular are in need of
humus as a rule.

The two main ways of adding humus to the vineyard are by-

liberal use of kraal or stable manure, and by green manuring.
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Kraal or Stable Manure.
This material, produced on the farm, is the most economical and,

perhaps, the best of all manures. Every farmer should produce as

much manure on his farm as possible.

The composition and value of farmyard manure is affected by
several factors, such as the composition of the materials used for

feed and bedding, the kind of animals producing the manure, the

am.ount of water in the manure (the drier the richer), and the age
and treatment of the manure.

American authorities state, as a general average, that fresh

mixed cattle and horse manure contains about 10 lb. nitrogen, 6 lb.

phosphoric oxide, and 10 to 12 lb. potash per ton.

The keeping of live stock to consume products and convert them
into manure has long been recognized as one of the easiest and most
efficient methods of maintaining the fertility of the soil. A large

proportion of the plant-foods eaten by the animals is recovered in

the manure, and is returned to the soil in a readily available form
for crops; further, it adds a great deal of valuable humus to the soil.

It is impossible to discuss the subject fully here, and for more
detailed information the reader is referred to the bulletin, " Farm-
yard Manures," Local Series No. 79, by T. D. Hall (obtainable from
the Department of Agriculture, Pretoria, at Id.).

The outstanding points to be borne in mind are, firstly, that the

liquid excrement of farm animals contains more valuable plant-food

than the solid, so that great care should be observed to prevent loss

of the liquid. Liberal amounts of straw and little or other absorbent
material should be used for bedding, so that the liquid will be
absorbed. Secondly, the handling and storage of the manure before

it is carried to the lands is of great importance.
If it is carelessly thrown into a heap and left exposed to the

weather, very serious losses take place, due to fermentation nnd
leaching. In an experiment at Cornell University, it was found that

4000 lb. of manure (horse) after five months exposure lost 2230 lb.

weight, and the material left was worth but little more than one-third

of its original value. Many other investigations have confirmed this.

To avoid such losses, the manure should be allowed to accumulate in

covered sheds in compact and moist condition, and carefully watched
to see that it does not heat and ferment. In the case of kraals,

abundance of straw, chaff, vine shoots, etc., should be carted into

the kraal, and a cement pit should be built near the lowest point, so

that any liquid which drains off will be collected in the pit, and can
be baled out and spread over the surface of the kraal again.

The farmer should take every possible precaution to get the most
out of his manure. The money value of the annual loss throughout
the country due to improper methods of handling runs into millions

of pounds.
It should be noted that manure is not a " complete " or properly

balance fertilizer when used alone, but requires additional phosphoric
oxide to balance it up (see the formulae below).

Eight to nine tons per morgen will supply as much nitrogen and
potash as we require, but less than half as much phosphoric oxide.

Assuming that the manure contains 10 lb. nitrogen, 6 lb. phos-

phoric oxide, and 10 lb, potash per ton, its plant-food value to-day

is approximately 15s. to 16s. per ton, and it has a great additional

value due to the humus it contains.
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It is said that for mature vineyards ivell rotted manure is prefer-

able to fresh manure, as the latter causes too rank a growth of leaves

and shoots. Eotted manure will usually contain more plant-food

per ton than fresh manure, though in the process of rotting a con-

siderable amount of humus and plant-food is lost (2 tons of fresh

manure yield approximately 1 ton of rotted manure). Fresh manure
is said to be very useful for young nursery stock.

Green Manure.

A green manure is a crop seeded in between the vines, and subse-

quently ploughed under. It is grown purely for the purpose of

improving the soil, not for obtaining any harvested product. Green
manuring should find a place in all kinds of farming, whether grain,

fruit, or wine, especially where the soils are light, of poor fertility,

and deficient in humus. In this country, as far as vineyard lands

are concerned, the practice is as yet almost untried.

Any kind of crop may be used for green manuring, but the best

crops for this purpose are the legumes, such as peas, beans, lupins,

clover, etc. Legumes contain relatively more nitrogen than other

crops, and they obtain a considerable portion of this nitrogen from
the atmosphere, through the agency of bacteria which live in the

nodules on the roots of the plants. The poorer the nitrogen-content of

the soil is the greater will be the proportion of nitrogen taken from
the atmosphere. Thus we have a ready means of adding nitrogen to

the soil in an inexpensive, yet very useful form, and at the same
time a large amount of valuable humus is also added.

In the main viticultural areas, field peas would probably form
the best green manure, as the crop is succulent, not too fibrous, and
decays rapidly in the soil. A good growth of peas in the vineyard

would probably contain at least 100 lb. nitrogen per morgen (roots

included). This would correspond roughly to a green growth of

about 5^-6 tons per morgen. It has been estimated that the crop

obtains from two-thirds to three-fourths or more of its total nitrogen

from the air (provided the soil is deficient in nitrogen), i.e. in the

above case, say, 75 lb. of nitrogen. Thus by ploughing under this

crop we enrich the soil to the extent of 75 lb. of nitrogen and several

tons of humus per morgen. The market value of the nitrogen alone

to-day would be over £4. 10s.

Where green manuring is practised, the crop must be ploughed
under as early as practicable, so that it will not interfere with the

growth of the vines, and also that it may have a chance to decay
in time to yield nitrogen to the vine roots.

The seed must be sown as early as possible after the first rains

in April, so that the crop may be ploughed under at the end of July
or early in August. If the ordinary green or white field-pea be
sown early in April, it will be in full bloom toward the end of July,

and can then be turned under. After two to three w-eeks the crop
as a rule will have rotted to such an extent that the vineyard can
be cross-ploughed or cultivated (i.e. the rotting material will not
impede the implements). The best time for ploughing the crop under
is when it is in full bloom; but should the rains be late so that the

peas cannot be sown until May it may be advisable to turn the crop
under before it is in full bloom. Unless the season is exceptionally
late, the green manure crop should never be ploughed under later
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than the middle of August. Towards the end of August all plough-
ing operations should have been completed and the vineyard ready
for summer cultivation.

It is probable that one of the chief reasons why green manuring
of vineyards is not more generally practised is because the ploughing
under of the crop presents certain difficulties, especially when the
vines are planted 5 feet by 5 feet, or even closer together, for then
the farmer cannot use a disk-plough or a disk-coulter attached to a
big plough. In such vineyards the following procedure is recom-
mended : Draw a furrow down the centre of each row by means of a
double mouldboard plough and sow the peas in this furrow. A small
5-tooth cultivator, set as narrow as possible and with the back arm
removed, leaving only the two front and middle arms, is now run in

the furrow, thus covering the seed without closing up the furrow too

much. When ready to be turned under, the peas are simply trampled
into the furrow by labourers and then covered in by running the
plough along each side of the furrow. If the growth of peas is not
very vigorous, it may not be necessary to tramp them down before
ploughing.

When the vines are planted further apart, it is advisable to

broadcast the seed and then plough it in, leaving a furrow down
the centre of each row. The furrow will be of great help when the
crop is to be turned under, as the growing peas can be worked into

it and easily covered in by the plough.
If the farmer has sufficient farm manure for his vineyards, he

will probably not trouble about green manuring, but if he has only
a small supply, or no manure, he is advised to try green manuring,
especially if his soil is light and deficient in humus.

When it is used it will be necessary to supplement with fertilizers

containing the required amounts of phosphoric oxide and potash.

Artificial Fertilizers.

With regard to the purchase of fertilizers for vineyards, the
farmer will always need to purchase phosphates, and in most cases

also nitrogen and potash fertilizers. It will be as well to consider
the available sources of each of these three plant-foods separately.

(a) Nitrogenous Fertilizers.

Government Guano takes first place among these (though strictly

a " mixed " fertilizer, containing phosphoric oxide and a little potash
in addition to nitrogen), as it is tlie cheapest and one of the best

sources of artificial nitrogen. The supplies are controlled by Govern-
ment, and, unfortunately, there is only a limited quantity available

each year. Failing farm manure and green manure, the farmer is

strongly advised to purchase all his nitrogen in the form of guano,
if he can get it. A good sample of guano will contain about 10 per
cent, nitrogen, 11 per cent, phosphoric oxide, and 1-2 per cent,

potash, all in a readily available form, and it is sold at £10 per

ton to-day. If we value the phosphoric oxide and potash at current
market rates, we find that the nitrogen costs the farmer just about
one-half the price he would have to pay for it on the open market.

Blood-meal is a fairly popular nitrogen fertilizer at present. It

consists simply of the dried and ground blood of animals, and con-

tains about 12 per cent, nitrogen in a fairly quickly available form,

and practically no phosphoric oxide or potash. The demand for

nitrogen fertilizers in this country daring the war period sent its

8
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price up rapidly, and to-day it sells at about £15 per ton. This makes
it rather an expensive source of nitrogen, viz., 25s. for 1 per cent, of

nitrogen per ton, or 25s. per "unit" of nitrogen. In guano the

nitrogen costs to-day not more than 12s. per unit. (1 unit = 1 per

cent, per ton = 20 lb.)

Meat-meal, Whale Meat, WJiale " Guano, '^ Fiah " Guano, ^^

Crayfish " Gua?io," are all products appearing on the market from
time to time in limited quantities, and contain varying percentages

of nitrogen and phosphoric oxide. Their nitrogen is usually some-
what slower acting than guano or blood nitrogen, but if their cost

is reasonable they might well be used in making uji fertilizer mix-
tures. The intending purchaser should always obtain a guaranteed
analysis, give the phosphoric oxide a value of about 7s. per unit (at

to-day's market rates), and calculate the price per unit of nitrogen.

In this way he can judge if he is getting good value for his money.

Nitrate of Soda is a " mineral " fertilizer found in enormous
deposits in Chili (South America). It contains about 15 per cent,

nitrogen, and has the advantage of being soluble in water and imme-
diately available to the vine roots. On the other hand, it is easily

washed out of the soil by rains, and is, therefore, usually applied
somewhat later than other forms of nitrogen. Prior to the war it

was sold at about £14. 10s. per ton, but in recent years has been
practically unobtainable. Limited quantities are now obtainable at

about £25 per ton, i.e. over 30s. per unit of nitrogen.

Sulphate of Annmonia is another mineral fertilizer obtained as a
by-product in the coal-gas, coke, and coal-tar industries. It contains
20-21 per cent, of nitrogen, and is also soluble in water, but some-
what slower than nitrate of soda. Prior to the war it cost about £18
per ton (imported), but in recent years has also been practically
unobtainable. At present we understand this material is being manu-
factured locally. If the price is reasonable it may well have a place
in the fertilizing of our vineyards. Sulphate of ammonia shows its

best effect on soils which contain a good supply of lime, or which
have previously received an adequate dressing of lime. At present
tlie quoted price is £35-£36 per ton, i.e. about 35s. per unit of
nitrogeji.

Nitrate of Livie and Calcium, Cyanam^ide {Lime Nitrogen) are
manufactured fertilizers whose nitrogen is obtained from the
atmosphere. The former contains about 13 per cent, nitrogen, readily
available, and the latter about 18 per cent, nitrogen, rather slower
in its action. These have been used very little as yet in this country.
Nitrate of lime was recently quoted at £22. 6s. 5d. per ton at Cape-
town, i.e. about 34s. per unit of nitrogen.

(6) Phosphatic Fertilizers..

SuperpJiospJtate or Acid Phosphate is manufactured from finely
ground rock phosphate of lime, or bone-ash by the action of sulphuric
acid. The good grade article should conUiin from 17 per cent, to
22 per cent, of phosphoric oxide, of which practically all is water-
soluble, and, therefore, quickly available. This, however, is not
such an important consideration for vineyards as in the case of
grain crops, and slower-acting phosphates may give quite as good
results as superphosphate. Prior to the war large quantities were
imported from overseas and the price was as low as £5 per ton.
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Dining' the war the price soared up to an enormous figure, but at

present it is gradually coming down again. Towards the end of 1919
the lowest quotation received was about £15 per ton for superphos-
phate containing 19 per cent, water-soluble phosphoric oxide, i.e.

about 15s. 9d. per unit. This price is still much higher than that

of other forms of phosphate available to the farmer. There is every
likelihood that superphosphate will be manufactured locally in con-
siderable quantities in the near future, and the price will then
probably be much lower. Superphosphate is a strongly acid
fertilizer, and should be used on soils which either contain sufficient

lime or which have previously received a dressing of lime.

Double Superphosphate is a concentrated form of superphosphate,
containing about twice as much phosphoric oxide as ordinary super-

phosphate, and usually costing twice as much. Its only advantage
over superphosphate is its smaller bulk and the consequent saving
of freight.

Bone-dust is one of the best and safest of phosphatic fertilizers.

It consists of finely ground sterilized animal bones. The fineness is

a most important factor. Under the Fertilizer Act at least 50 per
cent, must pass through a sieve of 1/25-inch mesh. It contains 3| to

4| per cent, nitrogen and 23 to 25 per cent, phosphoric oxide in a

fairly available form. During the war period there was a very great
demand for local bone fertilizers, and, as was the case with all fertili-

zers, its price rose considerably. Recent quotations for bone-dust
range from £11 to £13 per ton, whereas the pre-war price was about
£7 per ton. We assume that the nitrogen in bone-dust is slower
acting than the other common forms, and give it an arbitrary value
of 20s. per unit. This means that phosphoric oxide in bone-dust
to-day costs about 7s. per unit. In general the finer the bone the
quicker it acts. Bone-meal is very coarse and, therefore, slow in its

action. Bone-flour is even finer than bone-dust, thus more rapid in

its action.

" Dissolved Bones " is a form of superphosphate prepared from
bones. It contains from 2 to 3 per cent, nitrogen and 15 to 16 per
cent, phosphoric oxide, most of which is water-soluble. Its market
value will be regulated according to the market value of superphos-
phate and nitrogen.

Basic Slag {Thomas Phosjjhate) is a phosphatic fertilizer obtained

as a by-product in the manufacture of steel. Before the war large

quantities were imported into this country, and the trade will

probably be re-established in the near future. It is an extremely
fine grey-black powder, containing, if of good quality, 15 to 20 per

cent, phosphoric oxide and about 40 per cent, of free lime. It is

slow in its action and therefore applied early. It is especially

suitable for acid soils and for heavy, wet soils. Prior to the war its

price was about £4 per ton ; to-day, of course, the price is greatly

inflated. In order to decide what price he should pay for slag to-day,

the farmer is advised to give the phosphoric oxide a value at most
equal to that of bone-dust phosphoric oxide, i.e. 7s. per unit, and
to allow about 10s. to 15s. per ton for the lime present. Thus 20 per

cent, slag to-day is worth not more than £7. 15s. per ton, and 15 per

cent, slag £6 per ton.



68 Journal of the Department op agriculture.

Caye Cross Phosphate is a material which has been put on the
market recently in limited quantities, and a good sample may contain
about 2 per cent, nitrogen and 22 to 23 per cent, phosphoric oxide,
both in a good form apparently. At the present market value of

bone-dust, this material is worth about <£10 per ton (if of good grade,
as above).

(c) Potash Fertilizers.

Karroo Sheejj Manure or Karroo Kraal Manure is the material
dug out of the old kraals in the sheep areas. Most of it is many years
old, so that a large part of the organic matter has decayed, and the
material left is generally mixed with more or less earthy matter. It

is much richer than ordinary farm manure, and contains on an
average 20 to 30 lb. nitrogen, 15 lb. phosphoric oxide, and 60 to

100 lb. potash per ton. It also contains a good deal of organic matter,
but iisually in a rather inactive form, in the case of very old kraals.

Karroo sheep manure is essentially a potash fertilizer, and still a

very cheap form of potash in spite of the fact that its price has
advanced considerably of late. It can be purchased to-day at £5
per truck load of about 8 tons f.o.r. at various Karroo stations, and
railage to stations near Capetown will cost about £4 to £5 per truck.

Thus it will cost the farmer at most 25s. per ton, which is probably
not more than the value of the nitrogen and phosphoric oxide alone,

even allowing a reduced value for nitrogen. This means that the

potash costs nothing.
The coarse, lumpy material should be broken down to a finer

condition before applying to the soil. This will pay the farmer better

than purchasing fine sifted Karroo manure in bags.

Kraal Ash is obtained by burning Karroo sheep manure. Most
of the organic matter and all the nitrogen is lost in burning, and the

ash remaining contains on an average 2 per cent, phosphoric oxide
and 12 per cent, potash, as well as a certain amount of carbonate of

lime. It seems to us that the burning of the manure is an unfor-
tunate practice, and one not to be recommended, for it amounts to a
deliberate destruction of a considerable portion of its plant-food
value.

It is, however, an economical source of potash, as it costs only
£2 per ton f.o.r. at stations near Capetown. Thus the cost of the
potash, after allowing for the phosphoric oxide, is 2s. 3d. per unit.

Kraal ash is probably best used on acid soils. Its continued use on
soils well provided with lime may have a harmful effect in the end,
on account of the alkaline salts of potash and soda present.

Sulphate of Potash, Muriate of Potash, and Kainit are potash
fertilizers obtaine'd from the huge salt deposit at Stassfurt, in

Germany. They contain respectively about 50 per cent., 45 per cent.,

and 12 per cent, of readily available potash, but even at pre-war rates

are much more expensive forms of potash than our local products.
Of the three, the sulphate is the most preferred.

[To be concluded in next month's Journal, when systems of
mgnuring, time and methods of applying manures, use of lime, and
manurial experiments in the vineyard will be discussed.

—

Editor.]
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CO-OPERATIVE AGRICULTURAL SOCIETIES.

The Seventh Congress of Co-operative Agricultural Societies
in the Transvaal and Orange Free State, held at Pretoria
ON the ITth June, 1920.

Minutes of Proceedings.

The Seventh Congress of representatives of Co-operative Agricultural
Societies operating in the Transvaal and Orange Free State Provinces
met in the Provincial Council Chamber, Pretoria, on Thursday,
17th June, 1920.

Mr. Johs. Retief (Registrar of Co-operative Agricultural
Societies) was elected chairman, and, in addition to the delegates,
there were also present: Mr. G. N. AVilliams (Acting Under-Secretary
for Agriculture), Mr. Louis Esselen (Land Bank), Mr. John Dougall
{Land Bank), Mr. J. Webb (Land Bank), Mr. G. Oettle (South
African Railways), Mr, J. F. Muller (Secretary to the Congress).

The following societies were represented :
—

Bethlehem Ko-operatiewe Landbouw Vereniging.
Centraal Westelijke Co-operatieve Landbouw Vereeniging.
Clocolan Ko-operatieve Landbouw Vereniging.
Ermelo Co-operatieve Vereeniging.
Frankfort Ko-operatieve Landbouw Vereniging.
Heidelberg Co-operatieve Landbouw Vereeniging.
Hoogeveld-Eendracht Boeren Ko-operatieve Vereeniging.
De Kestell Ko-operatieve Zuivel Vereeniging.
Koster Co-operatieve Landbouw Vereeniging.
Ladybrand Ko-operatieve Landbouw Vereniging.
Lichtenburg Ko-operatieve Landbouw Vereniging.
Lindley Boeren Ko-operatieve Vereniging.
Lijdenburg Ko-operatieve Landbouw Vereniging.
Magaliesberg Ko-operatieve Tabakplanters Vereniging.
Middelburg Landbouwers Co-operatieve Vereeniging.
Pretoria Landbouw Ko-operatieve Vereeniging.
Reitz Ko-operatieve Landbouw Vereniging.
Rustenburg Boeren Ko-operatieve Vereniging.
Senekal Ko-operatieve Landbouw Vereniging.
Standerton Co-operatieve Boeren Vereeniging.
Vrede Ko-operatieve Landbouw Vereniging.
Waterberg Landbouwers Ko-operatieve Vereniging.
Wepener Ko-operatieve Landbouw Vereniging.
Wolmaransstad Co-operatieve Landbouw Vereeniging.
Central Agency for Co-operative Societies.

In opening the proceedings the Acting Under-Secretary for

Agriculture drew attention to three important points which were
of special interest to co-operative societies, namely, the publication

of the report on elevators by Mr. Littlejohn Philip, the progress made
during the past year in respect of the federation of co-operative
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societies, and the estimated maize surplus of 600,000 bags of the

current season's crop.

From a brief report submitted by the Registrar of Co-operative

Societies, it appeared that 8 new societies had been registered since

the holding of the last Congress—5 in the Orange Free State and
3 in the Transvaal. Three societies were dissolved, without occasioning

any financial loss to the members, and 2 were not yet actively engaged
in the transaction of business. The total number of active societies

at date was 37, as compared with 18 four years previous, and the
total membership 10,122. The turnover of the societies during 1918
and 1919 was as follows:— ,

1918. 1919.

Maize sold ... 784,615 bags. 739,595 bags.

Tobacco sold 1,534,6211b. 2,795,6411b.
Dairy products — £4,384
Other produce £142,537 £153,317
Farming implements and

machinery supplied to

members.'. £172,356 £152,268
Cattle supplied to members ... £16,473 £3,950

At the present rate of expansion the turnover is likely to be
considerably more next year.

The total reserve fund of the societies (exclusive of the reserve

forbad debts) amoimted to £94,844, as compared with £81,300 in the

previous year.

The first item on the agenda was :
—

1. (a) That resolution No. 6, passed hy the last Co-operative
Congress, be again discussed, viz. :

—
That the Railway Adviinistration he held responsible for

the number of bags of grain delivered to it for transport

to the viills as tvell as to the ports.

Several delegates complained that the attitude of tlie Railway
Administration in regard to this matter was most unreasonable, and
cited instances of unfair treatment on the part of the Administration.
The societies were constantly suffering heavy losses as the result of

maize being lost in transit, but the Railway Administration refused

to accept any responsibility in regard to such losses unless an extra

charge of Id. per bag was paid. In consideration of the fact that

the societies built stores and undertook the loading of their maize
themselves—whereby the Administration was being spared a good
deal of trouble and expense—the societies contended that the
Administration should provide a checker and accept responsibility

for losses without any extra charge being paid. Even in cases where
the extra penny per bag had been paid, the Administration had
refused to entertain the claims of some societies for compensation.
The attitude of the Administration generally, while not actually
hostile, was most unsympathetic towards an organization which had
always proved a considerable source of income to the railways by
reason of the large volume of business provided by the societies.

In reply, the representative of the Railway Administration (Mr.
Oettle) said that, far from placing obstacles in their way, the
Administration was only too eager to assist the societies in every
possible manner. If the societies could not obtain redress of their
grievances from the local station staff, let them communicate with
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the head office, and the matter would be thoroughly investigated.

The Railway Administration, after all, was bound to carry out the
Railway Act, which had been formulated, not by the Administration,
but by Parliament. The Administration's attitude in regard to losses

on the railways was simply this, that it was carrying the goods at
^ucli a low rate that it could not possibly undertake responsibility
for losses without an extra charge being paid. Such losses were due,
not only to bags dropping off the trucks, but also to thefts, which
the Administration had done its best to prevent, but without success.

He would suggest that each of the societies furnish the Administra-
tion with a statement indicating the number of bags lost in transit

during the past year, so that it could be seen what ground there was
for their complaint. The charges made by some of the delegates
regardiDg the non-payment of compensation in cases where the extra
Id. per bag had been paid, etc., would be investigated by him upon
his return to headquarters.

Item No. 1 (h).—Lower raihvay tariffs for agricultural machinery
and requirements.

The delegates expressed the view that the existing railway tariff

for agricultural machinery and requirements was excessive. The
transport on a consignment of IT bales of grain bags from Port
Eljzabth to Leeuwdoorns amounted to £28, and on 1500 rolls of wire
from Delagoa Bay £44, while on wood the transport charges were
more than the market value of the wood itself. Such a state of
affairs did not tend to encourage production, and a reduced tariff

was highly necessary.

Mr. Oettle pointed out that agricultural implements took up
about five times as much room as other articles, and were being
conveyed at an exceptionally low rate. The expenses of the railways
had increased to such an extent that it had been found necessary to

increase the tariff charges by 33^ per cent., and he could not hold out
much hope of a reduction.

The following resolution was then passed unanimously :
—

" That the Railway Administration be requested to make pro-
vision for a lower tariff in respect of agricultural implements."

IteTTi No. 1 (c) and (d).—
(c) The provision of more facilities by the railivays to

co-operative societies.

(d) Discussion of the report of the Central Agency in con-
nection ivith the resolution passed by a previous congress
concerning the hiring of stands by co-operative societies

on railway ground, the construction of railway lines to

the stands, and the payTnent therefor.

The report of the Central Agency was, briefly, to the effect that
a deputation from the agency interviewed the General Manager of

Railways in connection with this matter. Figures were submitted
to them to prove that co-operative societies were being treated much
more leniently than the general public as regards rent for railway
stands, and the Railway did not see its way clear to reduce the rent.

As far as the construction, maintenance, and repair charges of the
sidings were concerned, only the actual costs incurred by the
Administration were recovered from the societies, and the Admini-
stration would not be able to reduce the charges without incurring
a loss itself.
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In disciission of the report a number of grievances against the
railways, such as lack of shunting facilities at the societies' private
sidings, preferential treatment to merchants in the matter of alloca-

tion of stands, the raising of the rent of railway stands in cases where
the status of the station was raised, etc., were brought forward by
the delegates, who maintained that co-operative societies should at

least be afforded the same privileges as those allowed by the Admini-
stration to the shopkeepers.

The Administration's representative pointed out that the difficul-

ties of the societies in these respects were mostly due to the fact that

the societies usually came into the field after the station ground had
been allocated to other persons, and the Railway consequently very
often found it difficult to meet tlie societies, who, as a rule, required
a larger piece of ground than the merchants did. In the matter of

rent the societies were being treated much more leniently than the
siiopkeepers. The specific grievances voiced by the delegates would
be carefully investigated.

The following resolution was passed unanimously:—
'" That more facilities be granted by the Railway Administration

to co-operative societies, in conformity with the discussions of the
Congress."

Item No. 1 (e).

—

That permits for the export of mealies he

furnished to co-operative societies direct.

In view of the large surplus of maize which would probably be
available for export, the delegates urged that the societies should not
have any difficulty in obtaining the necessary permits.

The Administration's representative replied that the permit
system had been introduced owing to the limited accommodation at

tJie. coast and the shortage of railway trucks. Where an exporter
could prove that he had sufficient accommodation at the coast, the
Department issued a permit, but the maize could not be consigned
before the station master had received orders to that effect. Permits
were being issued only to exporters.

The Congress resolved :
—

" That before issuing permits for the export of maize, the

Government should satisfy itself that the persons applying for such
permits are actually in possession of the maize."

Item. 1 (/).

—

That the railways he requested to apply a lower

tariff in respect of produce received at branch stores and
which must he reconsigned to the main store for treatment.

It was pointed out that raw material consigned from stations for

treatment at the societies' main store, as well as maize delivered at

sidings where there was no stofe, had, when sold, frequently to pass
over the same line twice, in consequence of which the societies were
required to pay double transport charges. The Congress resolved:—

" That the Railway Administration be asked to apply a lower
tariff in respep.t of produce passing twice over the same railway line."

Item No. 2.—That the legislation in connection with the liahility

of resigned tnemhers of co-operative societies for Land Bank
loan he clearly explained.

A good deal of discussion took place on this point. In accordance
with a resolution passed by the previous Congress, the Registrar read
the legal opinion obtained by the Agricultural Department regarding
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the liability of resigned members for Land Bank loans. This was
brielly to the effect that a resigned member remained liable for all

loans raised by his society from the Land Bank on any authority
granted during the period of his membership until such time as that
authority was cancelled. One of the delegates referred to the
difEculty this would entail in closing off the estate of a deceased
member, as it would prevent creditors from filing their claims within
the required time. The Eegistrar also explained to the delegates
that the provisions of the Co-operative Act, to the effect that a
resigned member was free from liability as soon as the society's

balance-sheet showed a profit, were specially over-ruled by the Land
Bank Act as regards societies obtaining their funds from the bank.
Finally it was resolved that a committee be appointed out of the
Congress to confer with the Land Bank with a view to the elucidation
of Section 32 of the Land Bank Act.

Item i\o. o.

—

The desirability of making provision in the Co-
operative Act to the effect that a viemher, upon relinquishing
active farming operations, will be allowed to transfer his

entire share or interest in the society to one of his sons, sub-
ject to the approval of the Board of Directors; and tJiat, in
the event of a 7nember's death, the amount to which his heir's

are entitled and ivhich must be determined by the Board of
Directors, but ichich in no case shall exceed 75 j)er cent,

of such share, shcdl only be fixed at the end of the financial
year, wlien the books shall have been audited.

In regard to the first portion of the motion, the delegates appeared
to-be divided in their opinion as to the desirability of adopting such
a measure. It was pointed out by some delegates that a member who
had assisted in building up his society's reserve fund should, upon
retirement from farming operations, have the right to transfer his

share therein to one of his sons, without the latter having to pay
entrance fee. In the opinion of other delegates, however, the fact

that any one member had done much for the society should not
entitle his son to the privileges of membership free of charge. The
son might not prove a desirable member, and all sorts of difficulties

might arise.

The Registrar pointed out that from a legal point of view, if it

was merely desired to transfer a member's share in the reserve fund,
this could perhaps be effected by altering the regulations of the

society to that effect; if it was the intention also to transfer a

member's liability to his son, the Act would have to be altered. But
he thought that creditors would undoubtedly object to such transfer.

Finally it was resolved that the matter be left to the discretion of

the boards of the different societies.

As regards the second portion of the motion, the proposer said

that in the event of the death of a member it was impracticable to

determine his legitimate share in the reserve fund as at date of death
without a proper audit, and for that reason it w^as thought advisable

that such share should only be paid out at the end of the financial

year, when the books would ordinarily be audited. Mr. Retief

explained that in the case of resignations, the resigned members'
liability ceased only at the end of the financial year, but it was
obviously impossible to apply the same principle in respect of deceased

members, whose estates would in that case remain liable for obliga-

tions incurred after a member's death. If this was contemplated,
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then an amendment of the Act would be necessary, but if it was
merely desired to defer payment of a deceased member's share until

the end of the financial year, this could be done by an alteration of

the regulations. The Congress thereupon resolved:—
" That the estate of a deceased member shall not have the right

to claim payment of his share until after the expiration of one month
after the close of the financial year."

Item, No. 4 (a) and (b).—Necessity of appointinig additional
insjyectors for the Co-operative Division of the Agricvltural
Departineni, to ensure Tnore frequent and more searching
inspections of the hooks of co-operative societies.

(b) That arrangements be rnade for the appointm-ent of more
inspectors for the Co-operative Division, and that a larger

sum be granted for organization purposes.

These motions were adopted by the Congress without discussion.

Item No. 4 (c).

—

That the Minister of Agriculture be requested as

early as possible to submit to Parliament an amendjnent of
the Co-operative Act, whereby societies ivhich so desire u'ill

be enabled to appoint the Inspector of the Registrar of Co-
operative Societies as their Auditor.

The delegates referred to the vital importance of efficient book-

keeping and to the difficulty experienced by some societies in getting

suitable auditors with a thorough understanding of the business

methods of co-operative societies. Even if such men could be secured,

the costs involved frequently proved a serious drawback to newly
established societies. It was thought that the inspectors of the

Co-operative Division, who were thoroughly versed in the business

conducted by -the societies, would be best suited to act as auditors,

and the Congress resolved:—
"That the Minister of Agriculture be requested to introduce to

Parliament at the earliest possible date an amendment of the Co-opera-

tive Act enabling societies, who so desire, to appoint the inspectors

of the Registrar of Co-operative Societies as their auditors, and that

co-operative societies are willing to pay half of the fees."

IteTU No. 5 (a) .—-Desirability of making provision in future for
the sale of all grain at gross iceights and not at net weights,

as the prevailing custom provides for, whereby no payment
is made for the container in which the grain, wool, or other

pi'oduce of the farmer is delivered.

(h) That it is desirable in future that a bag of m-aize, wheat, etc.,

shall be understood- to iveigh 200 lb. gross, and of oats and
lighter grain 150 lb. gross.

(c) That the laio be so amended tliat the present weight of a bag
of mealies he decreased to 200 lb.

(d) That the desirability be discussed of taking steps to introduce
the principle that \chen grain is sold the bag shall not be
included but shall be returned by the buyer, o-r the value
thereof shall be refunded.

(e) That farrners should obtain some payment (if not in full) for
the bags in which ther grain and wool are delivered, a^ m
the case of most other kinds of goods.
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After discussion, the following resolution was adopted unani-
mously :

—
" This Congress approves of the principle laid down in items

b (a) to (e), and refers the m.atter to the Maize Conference for con-

sideration."
Item No. 6.

—

The necessity for strict compliance toith the pro-

visions of the Co-operative Act, in connection ivith iiotifica-

tion to the Registrar of any changes in the Tnembership.

The Reg'istrar complained that this important matter was being
very lightly treated by several societies. Although the law provided
a heavy penalty for non-compliance with this provision, considerable
laxity existed in many societies in regard to notifying him of the
changes in their membership. It had frequently happened that he
had been informed of such changes only after a lapse of two or three
years, and in some cases not at all.

Lists sent to societies for certification were sometimes only
returned after months had passed, which caused delay in the publica-
tion of the names in the Gazette. All changes in the membership
should be reported to him immediately they take place, and particu-

lars of resignations should not be kept over until the end of the

financial year before being submitted to him. The books of the
societies should at all times indicate who was a member and who
was not. Very grave consequences could result from neglect of this

important dutj^ on the jjart of societies. The delegates agreed with
the views expressed by Mr. Retief, and the following resolution was
passed :

—
" That each delegate undertakes to urge upon his society to take

such steps as will ensure that changes in the membership will imme-
diately be dealt with by the Directors, and the Registrar be notified

thereof without any delay."

Item No. 7.

—

Collection of outstanding accounts of Tnemhers and
non-members.

The Registrar pointed out that this matter had already been
discussed by previous Congresses, and, although an improvement was
noticeable, the position left much to be desired. The practice of

some societies of giving long credit to non-members was also very
undesirable. It was a matter which deserved the earnest attention

of the Directors.

The item was duly noted.

Item^ A'O. 8.

—

Retaining Land Bank loans for longer periods than
they are actually required.

The Registrar explained the two kinds of Land Bank loans, viz. :

(1) Fixed loans, in respect of which interest was paid on the amount
granted, and (2) cash credit loans, on which interest was paid on the
daily balance outstanding. As soon as the societies received the

money for members' produce sold, they should immediately repay the

instalment on the cash credit loan, otherwise unnecessary interest

charges would be incurred. The representative of the Land Bank
fully endorsed Mr. Retief's recommendation, and pointed out that in

the previous week the societies owed the Land Bank £109,000 in

respect of cash credit loans, the interest on which amounted to about
£100 per week—which must all be subtracted from the price of the

societies' produce.
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The point was duly noted.

Itevi No. 9.

—

The appointment of efficient graders for co-opera-

tive maize societies.

The Registrar informed the delegates that the Department had
agreed to give effect to the resolution passed by last year's Congress
to conduct a yearly course of instruction in the grading of maize tor

the storemen of societies. The course would be held at the coast

during the months of June, July, and August, when the storemen
would have ample opportunity of making themselves familiar with
dry as well as damp maize; the instruction would be given free of

charge, but travelling and subsistence expenses would have to be
borne by the societies concerned. The months suggested would
probably be an inopportune time for the societies to do without their

storemen, but this was the most suitable time for the course. The
delegates were unanimous in the view that during the months of

June, July, and August the societies could not possibly release their

storemen for this purpose, and it was suggested that the Department
should send graders to the societies to give the storemen the required
instruction. The Congress accordingly resolved:—

" That the Department be requested to send efficient graders
up-country to instruct the storemen of co-operative societies in the
grading of maize, the work to commence during the months of July
and August."

The Acting Under-Secretary assured the delegates that the
Department would make every effort to meet the societies in this

matter.

Item No. 10.

—

Stocktaking at the end of the financial year, and
the transfer of mealies to the new pool accounts.

Mr. Retief touched upon the necessity of taking stock at the

end of the financial year, the only time when the stock of maize
was sufficiently low to permit of its being counted. It was very neces-
sary that this should be done before the maize was transferred to the
new "pool" account. Some years ago it was arranged that such
stocktaking should take place under supervision of the inspectors of
the Department, but owing to the rapid increase in the number of

societies this had to be discontinued, with the result that some of the
societies were not giving this matter proper attention.

The point was duly noted.

Item No. 11.

—

Discussion of the Report of the Central Agency in
connection with the resolutions of the previous Congress
regarding—

{a) Treatment of Wool {Resolution No. 11, 1919)

;

(6) Importation of Agricultural Implements (Resolution
No. 13, 1919).

The report submitted by the representative of the Central Agency
was to the following effect :

—
(a) Treatment of Wool.—This has received the very serious con-

sideration of the Board. As the result of its efforts, the wool of
co-operative societies was being handled at Durban since September
last under the supervision of the Agency's own expert, with the result
that the societies' wool had fetched almost the same price in Europe
as Australian wool. Within a short time the Central Agency would
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be in possession of its own warehouse at the coast, which would
undoubtedly prove a great advantage. In order to ensure concerted

action by all wool-growers in this matter, it had been decided to float

a large wool company, the prospectus of which would shortly be

issued. The Agency itself was going to subscribe for 10,000 shares

in the company, and support had been promised by persons outside

the Agency. There was not the slightest intention to establish a

"ring" of wool-growers, but to ensure that the farmer secured the

world's market price for his product.

(b) Importation of Agricultural Implements.—Owing to the

abnormal conditions caused by the war, the Central Agency had not

yet been successful in establishing the necessary agencies for the

direct importation of the requirements of farmers ; it has, neverthe-

less, been able to procure some articles direct from the manufac-

turers at very reasonable prices. It had been decided to send_ a

deputation from the Central Agency to Europe in connection with

this matter, and this deputation would depart on its errand as soon

as conditions overseas became a little more settled than at present.

Item No. 12.

—

TJiat the tvords "during the last preceding three

years" rii Section 24 (2) of Act No. 17 of 1908 and in

Section 25 (2) of Act No. 1 of 1910, be deleted.

The proposer of the motion pointed out that the present law
provided that in the event of a society liquidating, the reserve fund
was to be distributed among the members in proportion to the turn-

over of each member during the last preceding three years. The
effect of this provision was that the member who had loyally sup-

ported his organization for many years would, upon liquidation

thereof, receive exactly the same share of the reserve fund as the
member who had only belonged to the society for the three years
immediately preceding such dissolution. Moreover, such a member's
turnover might be very small during those particular three years
through adverse circumstances, and a large turnover during the
previous period of the society's existence would not count when
the reserve was being distributed. This matter had been brought up
at the 1918 and 1919 Congresses, and it had been decided to have the

law altered in the manner indicated, but it had not yet been found
possible to introduce the necessary amending legislation. This should
be done at the earliest possible date. The motion was unanimously
passed.

Item No. 13 (a) and (b).—That this Congress expresses its dis-

approval of the fixing of prices of the produce delivered by
the farmer, and requests the Go'vernment not to stop the

export of maize,
(b) Disapproval of Government interference in connection with

the grain trade.

The Acting Under-Secretary for Agriculture, in reply to a ques-

tion, informed the Congress that no permits were being granted at

the present time for the export of maize, and that it was difficult to

say whether any portion of the coming season's crop would be
exported. The consensus of opinion, as expressed by the delegates,

was strongly against the stopping of the export of maize and any
interference on the part of the Government with the grain trade.

One delegate contended that Government interference in regard to

wool had resulted in heavy losses to farmers, while the restrictions,

placed on the export of grain had occasioned the farmers a loss of
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3s per bag An open market was desired, not only for our surplus

products, but for the whole crop. Finally the following resolution

was passed by the Congress :

—
" Seeing that the export of maize has been stopped by the refusal

of the Government to issue permits, the Congress resolves to request

the Government to issue permits for the export of maize and other

products; the Congress further requests the Government not to fix

the prices of grain and other products."

Item No. 14.

—

Better co-operation hetiveen all co-operative

societies in South Africa in connection with imjwrt and export.

The representative of the Central Agency explained that the

motion referred to the proposed federation of co-operative societies m
the various Provinces. The proposed deputation to Europe would

carry more weight if it could proceed on its mission as representing

the whole Union.
The Congress resolved :

—
" That an endeavour be made to secure better co-operation

between all co-operative societies in South Africa in connection with

import and export."

I tern. No. 15.

—

Discussion of the rate of exchange.

Several delegates attributed the losses incurred annually by their

societies in connection with the export of hides, wool, etc., to the

existing rate of exchange. A deputation from the Central Agency

had interviewed the Minister as well as the General Manager of the

National Bank, and it appeared as if the rate of exchange was

improving. A delegate suggested that the trouble could possibly be

overcome by the introduction of a system of barter with other

countries. The Congress resolved unanimously:—
" That this matter be referred to the Government for earnest

consideration, and that the Government's attention be drawn to the

fact that the present rate of exchange is seriously handicapping the

export of produce."

Item. No. 16 (a).—Discussion of the desirability of the establish-

ment of a pension fund for ofiicials of co-operative societies,

and the appointment of a coiuTnittee to draft a scheme for

this purpose.

The majority of the delegates expressed themselves in favour of

the establishment of a pension fund for the officials of co-operative

societies, and argued that this would attract the right class of man,
and induce the present officials to remain with their societies. Other
delegates were opposed to the motion, as they feared it would involve

too much extra expense and tend to discourage ideas of thrift on the

part of the officials ; if they could not make ends meet wi'th their

present salaries tliey should be paid more ; a reasonable remunera-
tion, and not the prospect of a pension, was the best attraction for

men who proposed joining the staffs of the societies. After a lengthy
discussion the following resolution was passed:—

" As this Congress realizes that the time has arrived to secure
the services of the best officials for co-operative societies, it recom-
mends that the Central Agency draft a scheme making better pro-
vision for such officials, such scheme to be submitted to the various
societies for consideration."
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Item Ao. 16 (6).— With a view to securing uniformity of action
stivralating the co-operative movement in South Africa and
ensuring the future of co-operative officials, this Congress
expresses itself in favour of technical examinations for all

secretaries, emhracing the three following subjects at least :

(a) hook-keeping
,

(b) secretarial practice, and (c) co-opera-
tive legislation and principles, equivalent to the senior grade
of the National Com^mercial Examinations ; the administra-
tion thereof to he vested in the Registrar of Co-operative
Societies and not in the Advisory Board for Technical Educa^
tion.

In introducing' the motion, a delegate said tliat the failure o£

some societies could be directly attributed to maladministration, due
to the appointment of incompetent officials. Very often directors

were not in a position to judge as to whether an applicant for the
secretaryship of their societies possessed the necessary qualifications.

The introduction of a test such as was indicated in the motion would
not only result in societies getting qualified and capable men, but
would ensure uniformity of administration. The Congress resolved :

" To adopt Item No. 16 (b) and to request the Registrar to ascer-

tain whether the proposal can be carried out."

Itein No. IT.

—

The desirability of the Government'' s fostering to

the best of its ability the manufactiire of maize into food-
stuffs, as carried ont in America, as the export of 7naize

foods should be of greater benefit to the country than the
export of the grain itself. This also ajjpHes to wool and hides.

Accepted without discussion.

Item No. 18.

—

That the Central Agency should open an office for
fire and general insurance business on behalf of all co-opera-
tive societies.

The representative of the Central Agency informed the Congress
that his Agency had been appointed as agent of the London and
Liverpool Assurance Company and had secured a discount of 5 per
cent, for societies doing business with that company. Other delegates
were opposed to the societies starting an insurance business them-
selves, as the premiums would, as yet, be too little to enable the
undertaking being conducted with success.

The item was noted.

This concluded the agenda.

The following motion was then proposed by one of the delegates
and accepted nem. con.:-—

" That this Congress resolves to send a telegram to the Minister
of Finance requesting him to increase by £1,000,000 the funds of

the Land Bank, whose functions have lately been greatly extended."
In reply to a question, Mr. Retief informed the Congress that it

had been decided to establish a federation of the central agencies of

the different Provinces. Some trouble had been experienced owing to

the articles of association of some of the central agencies being in

conflict with the Act. He had been delegated to draft a set of regula-
tions for the agencies, and until such time as these were accepted by
the agencies concerned, the question of the establishment of a federa-
tion TTOuld have to remain in abeyance.

Alter the usual motions of thanks had been passed, the Congress
closed.
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WALNUTS.

Note by I. Tribolet, Chief, Division of Horticulture.

A GOOD, deep, fairly loamy soil, with a certain percentage of lime,

and a consistent water content provided either by the heavens or by
irrigation, are required to grow the walnut to the best advantage.
Drainage must be good, but a uniform and abundant supply of soil

moisture is necessary in winter as well as in summer. This is one
of the main requirements of the tree. With abundance of water
groves are sometimes very successfully g*rown under sward, or with-
out much cultivation, but if water is not very plentiful good cultiva-

tion should be practised. The softer-shelled varieties are somewhat
more delicate than the hard-shelled varieties.

When propagating from seed, especially if the trees are to bear
as seedlings, only the finest well-matured nuts should be used, and
these should be selected from the best and most prolific trees in the

grove. About June and July the nuts are spread out in a single

layer on a well-drained piece of ground dug out to a depth of 3-4

inches. For good drainage a slope is preferable. After digging out

the ground spread a layer of sand an inch or so thick in the hole

and put down the first layer of nuts, then another layer of sand a

couple of inches thick, then another layer of nuts, and so on until

there are three or four layers of nuts ; the sand will then be forming
a moimd some few inches above the general level of the soil. This
must be watered now and again to keep the sand fairly moist. As
soon as the nuts begin to split and throw out shoots they may be
planted out in the nursery rows, 3 feet between the rows and about

1 foot 6 inches apart in the lines, and allowed to grow in this state

for a season or two, when they are planted out in orchard form. If

seedlings are required for grafting in the nursery rows to other

varieties they should be left for another season or two, and then
planted in the orchard and tended after the manner of any other

standard orchard trees. Although most of our groves now in bearing
are seedlings, the tree is much improved by grafting on suitable

stocks. One of the best stocks at present known is the Northern
Californian Black Root (Jtiglans liindsii). Varieties grafted on
selected seedlings of this tree give thrifty vigorous plants, more
resistant to excessive moisture and drought than when grafted upon
almost any other root. It is not susceptible to root rot, and in every
way gives satisfaction. In the case of walnuts grafting is more
practised than budding. When budded, the flute or whistle bud is

mostly used. A good grafting wax is as follows: 3 to 4 lb. of resin,

1 lb. beeswax, 1 pint boiled linseed-oil. The resin and wax are

thoroughly melted and mixed with the oil when in a liquid condition.

Very little pruning is required after the tree is shaped. Pruning
out where too thick is about all that is needed. Where the tree does
well, the distance when planting should be from 30 to 50 feet apari,

and even more under very favourable conditions.

From the rather limited experiments that have been carried out

in manuring, the results go to show that ordinary stable marnre is

as good as anything that can be used. The principal requirements
are nitrogen and phosphoric oxide ; these are generally supplied by
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plougliiug under green crops such as peas, beans, or vetclies, and
using stable manure, dried blood and superphosphate or basic slag.
To get any appreciable increase in crop, the manuring requires to
be heavy—say, 10 to 15 tons of stable manure, or a ton to a ton and
a half of concentrated fertilizer, to the acre.

After washing and drying the nuts they are usually bleached
to give them a good bright appearance. The following formula is

used: 6 lb. bleaching' powder (chloride of lime), 12 lb. washing soda,

50 gallons of water. Dissolve the bleaching powder in about 4 gal-

lons of water. Dissolve the washing soda in about 4 gallons of water.
Add one solution to the other and stir well, let sediment settle to the
bottom, draw off the clear liquor and add water to make 50 gallons.

Put the nuts in a large dipping box, immerse in the fluid, and then
add Ij lb. of 50 per cent, sulphuric acid and agitate by raising and
lowering the dipping box. The bleach should be reached in 5 to

10 seconds ; the nuts are then washed in clear cold water and put out
to dry.

OJd Dutch Canal, Elsenburcr School of Asjriculture.

Outbreaks of Animal Diseases in the Union
During November, 1920, there were reported 11 outbreaks of

East Coast fever (6 Transvaal, 5 Natal), 35 of mange (mostly in the

Cape), 148 of anthrax (Transvaal 70, Cape 11, Transkei 40, Orange
Free State 22)^ 1 of tuberculosis (Orange Free State), and 2 of lung-
sickness in the Transvaal.

Meat Statistics.

During November, 1920, 3909 quarters of beef were exported and
lb79 carcasses of pork, while 7047 head of cattle were imported from
territories adjoining the Union, 772 being for breeding purposes and
the balance for slaughter. Compared with previous years, there is

a considerable shortfall in the quantity of beef exported this year,

while, on the other hand, there is a large increase in the number of

cattle imported.
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DAIRYING IN THE UNION.

Report by E. O. Challis, Superintendent of Dairying,
on certain matters of interest connected with the
year ended 31st March, 1920:—

Production of Butter and Cheese.
19)8. 1919.

Butter— lb. 11).

By creameries 13,939,558 9,335,219
Sold on markets 2,781,490 2,453,240
Sold to merchants 2,500,000 2,000,000

Totals 19,221,048 13,788,459
Cheese—

Factories and clieeseries 6,816,314 3,756,145

There was a very serious reduction of 5,432,589 lb. in the 1919
output of butter, as compared with 1918, and in cheese of 3,060,169
lb. The decrease in butter was due, in a great measure, to the after-

math of influenza and the caterpillar plague, followed by a severe

drought in all parts of the Union during the months of November
and December.

This, to a certain extent, also applies to the output of cheese,

but another factor which mitigated against its greater production was
the terms clferei by the Imperial Government not being sufiiciently

attractive to encourage export. The first contract was arranged for

Is. Id. per lb. f.o.b. and payment after the end of 30 days' storage,

whereas the second contract only provided for lOfd. being paid per lb.

f.o.b. and two months' storage at the seller's expense. This, combined
with the high price demanded by farmers for their milk, made it

almost impossible to produce cheese for export, except at a loss.

Consequently most factories curtailed the purchase of milk to the
extent of meeting local requirements only, and the balance, which
otherwise would have been converted into cheese, was generally
separated, and the resulting cream manufactured into butter. By
quite a number of cheese producers it was considered that manufac-
turing butter and the feeding of the skim milk to pigs was a more
paying proposition than making cheese at lOfd. per lb.
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Tlie somewhat alarming increase in 1919 in the importation of

margarine, viz., 82,911 lb., was largely due to the scarcity of butter

during certain months in the period under review, and also the

prohibitive price of butter at that time. The decrease in ghee is

explained in a measure by the fact that a quantity of this commodity
was manufactured locally.

With regard to the export of cheese from the Union, the bulk

of cheese exported was, no doubt, that purchased by the Imperial

Government in 1918, but not shipped until about February or Marcli,

1919.
Farm Butter.

Large quantities of farm butter still continue to be produced,

but individual effort is of no assistance to the dairy industry, and had
the several millions of pounds manufactured by farmers been handled

by the various creameries, a uniform article with far superior keep-

ing qualities would have resulted. It is difficult from a business

point of view to understand what advantage the farmer gains by
going to the expense and trouble of converting his own cream into

butter, and then selling same on the open market at a very unremu-
nerative price as compared with that offered by the creameries for

the butter-fat content of his cream. Further, the farmer has to

provide his butter-making utensils, butter-boxes,' paper, etc., pay
railage on his butter as well as market dues, expenses which could all

have been avoided if his cream were dispatched to a creamery, which,

in addition, pays railage on same. In the pioneer stages of dairy-

ing in South Africa farm butter was a necessity, as the creamery
movement was at that time in its infancy and practically unorganized,

but to-day it is quite different. It is only by co-operation and
combined effort that we can possibly hope to hold our own in the open
markets of the world.

Milk and Cream Producers' Unions.

There is a general tendency throughout this country for pro-

ducers of both milk and cream to form themselves into Unions, with
the object of controlling the prices of these commodities. There is

no reason why such unions should not exist in the same spirit as

chambers of comiiierce, which are highly organized and useful institu-

tions, but I would utter the warning that producers' unions miist be

conducted not only on sound business principles, but also on reason-

able lines. I am not so concerned with milk producers' unions
regarding prices paid for milk for retail purposes as I am with the

fixing of definite prices for milk and cream for purposes of cheese

and butter. The war being now over, milk and cream producers
must realize that prices paid for their raw material are governed
entirely by those obtained in the world's markets, and if they insist

upon being paid higher prices than the finished article realizes in
open competition, it simply means that the dairy industry will be
brought to a complete standstill and this country will be flooded with
dairy products from overseas ; indeed, this, to a certain extent, is

now happening. Another point which producers should bear in mind
is that the consuming public are only kept supplied all the year round
with cheese and t utter, owing to factories and creameries conserving
large stocks of these commodities for distribution in the " off season,"
and these stocks have to be paid for at the time of purchase, a big
financial strain on the factories and creameries concerned.
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General.

The dairy industry of the Union is in a somewhat peculiar posi-
tion at the present time, owing- to the excessively high prices being
paid for both milk and cream for cheese and butter production, and
a fall in prices for the manufactured article, which is bound to come
sooner or later, will, I am afraid, lead to heavy financial losses.

There is also a tendency to erect creameries in districts which are
already fully provided for, and a still greater tendency to erect what
might be termed " one horse shows," which, in many instances, are
badly equipped and still worse managed. Of course, under the Dairy
Industry Act of 1918, such premises could be refused registration,
but it is extremely difficult to know where to draw the line, and I
consider it will be necessary in the near future to define clearly, by
Proclamation, what a registered creamery must consist of, requiring
all buildings erected thereafter to comply therewith.

In many directions, however, improvements are noticeable, and
faimers are paying more attention to winter feeding than was
formerly the case. Increased and better shedding accommodation is

being provided, and there is a steady improvement in the quality of
dairy stock generally. The progress of dairying in the Transvaal
Province is perhaps not quite as rapid as that of the other Provinces

;

there is room for considerable development in winter dairying in the
northern Transvaal, which, in my opinion, is one of the best winter-
dairying areas m the Union.

The keeping of milk records of pedigree stock continues to make
rapid strides, and its benefit is now being fully realized by those who
have participated therein. Although the present system of keeping
records applies, with one or two exceptions, to Friesland breeders

only, it is hoped that before long all pure-breed societies will

amalgamate and so considerably reduce the present expenses.

Entrance Drive, P6tchcfstroom School of Agriculture.
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THE OVERSEA MARKET.

PRESENT POSITION OF WOOL MARKET.

Writing under date of 4th November, 1920, the Trade Commissioner in-

London reports :
—

The wool trade is in a most unsatisfactory state. The Continental demand
has fallen off owing to difficulties of exchange. As soon as attempts to buy are
made it is found impossible to trade owing to exchange. London wool brokers
freely express the opinion that wool must come down in price, even below
the cost of production. In South America buyers are already purchasing wool
below the cost of production. Germany has been purchasing a few coarse cross-

breds, but only at a very low price. Australian sales show that best greasy
wools have been selling at lOd. per lb. below the London price, and that the
only competition which is being experienced there is between American buyers
and the local manufacturers for the best class of wool. Generally speaking,
wools other than the best are practically unsaleable here. Proposals are now
under consideration, as a measure of philanthropy, for sending to Austria
about £800,000 worth of wool which is to be worked up there,' whilst it is

further possible that about 100,000 bales of the poorest quality may be sent to
Germany. If these transactions turn out satisfactorily, further supplies of the
coarse and poor quality may be disposed of.

As regards the position in Germany, there is at present no scarcity of raw
wool in that country. Approximately two-thirds of the looms in the various
factories are standing idle, due not so much to the shortage of raw material
as to the scarcity of coal, as well as capital, the latter being a very important,
factor as can well be imagined, having regard to the fact that the German mark
is to-day only one-twelfth of its pre-war value. German manufacturers are
getting a fair supply of wool locally, and they have no trouble in getting
supplies through Holland. My informant, who has recently visited Germany,
tells me that he saw piles and piles of raw wool stacked away. He also states

that the value in Germany of South African wool, 12-months' growth, is approxi-
mately 16d. to 17d. per lb. for the best qualities delivered on board. South
African ports.

The position of the trade so far as Bradford is concerned is obviously a
very difficult one. At the moment the mills are working only twenty-four hours
per week instead of the full forty-eight hours, but the hope is expressed in
some quarters, now that there is a possibility of the coal strike ending, that
the whole position will be reconsidered with a view of placing more machinery
into commission. Although topmakers are turning out large quantities of yarns,
they cannot get these yarns taken up, and there are enormous stocks on hand.
Manufacturers are in a worse plight, and at least 70 per cent, of the cloth they
are making must be taken into stock, whilst they have to find the necessary
money to finance it. The financial position, however, is considered to be sound,
and it is hoped that in the new year the market will improve. I recently took
the opportunity of discussing the position with a Bradford topmaker, who
pointed out that South African holders are asking about 46d. per lb. clean
scoured basis for 12-months' wool delivered London, 42d. for 10-months, and 38d.

for 8 to 10 months' wool. They cannot sell at this price, declared my informant,
and would probably have to reduce their limits by at least Is. per lb., when
there would possibly be more chance of a sale being effected. He further con-
tended that the tendency was for prices to go lower in Australia, and that it

practically resolved itself into the question as to whether South Africa was
going to take the lower price before Australia and to get clear of the accumu-
lated stocks of wool. I mention these statements as indicating the views of

certain sections of the Bradford wool industry.
It is freely expressed that the finest wools are still wanted by the Home

trade, who will go on to them as soon as conditions improve, but inferior wools
and crossbreds will probably have to be sold below cost of production. Excel-
lent crossbreds from South America are said to have quite recently been pur-
chased at 8id. per lb. in the grease, delivered Liverpool, similar to New
Zealand wool which the British Government purchased at 20d. per lb. clean.
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To summarize the position, which presents obviously many difficult and
even illusive features, it should be borne in mind that at the time of the
armistice the general opinion in the wool trade was that the Continent would
purchase any quantity of wool which the Allies had to offer, the result being
that prices advanced even higher than during the period of the war. Owing
to the economic conditions of Germany and Austria and certain parts of

Russia and Poland, the demand for wool which was anticipated did not
materialize. This fact has been the dominating feature of the market during
the past year, and, as the Continent has not been able to purchase either
supplies of raw wool or manufactured yarns, the result has been that large
stocks 6f wool have accumulated both in the countries of origin and in the
United Kingdom for which there has been practically no demand.

The position to-day is that a good proportion of the stocks of low-class wools
cannot be sold to the Continent, either in the form of tops and yarns or in
the raw state, and there does not appear to be any likelihood of an immediate
demand being created in the absence of some unforeseen development in the
political and economic situation. The wool trade, as well as others, is suffering
from the effects of over-speculation and fictitious prices, which we shall have
to live down, but in the best informed trade quarters it is felt that there is

already promise of better things and that, perhaps, the worst of the crisis has
been passed.

COMMISSION TO GERMANY.
In view of the serious firancial position of the wool farmers, due to the

depression in. the wool market, the Government, being anxious to render such
assistance as can practicably be cai ried out, has appointed n Commission to
investigate the prospects of disposing of South African wool in Germany and
other continental countries. The prevailing adverse conditions of exchange has
hitherto made it impossible for continental countries to purchase wool to their
full requirements, but it is thought possible to establish some arrangement
for the exchange of our products for manufactured articles. The Commission,
consisting of Mr. E. C. Reynolds, General Manager of the National Bank, and
Mr. Chappel, of Johannesburg, left London on the 6th December. They are
accomparied by Mr. Canham, Trades Commissioner for the Union, who will
also take the opportunity to inquire into the possibilities of trade generally.

Cabled Advices from London during the Month of

November, 1920.

Wool.—Extra super scoured 34d. to 45d. per lb ; snow whites, 20d. to
33d. per lb.; super long deep grown, 12^d. per lb; super sorted, \2 n.onths,
16^d. per. lb. ; super long, 14^d. ; long combings, 14d. ; Cape long wools, 64d.

;

tops, 54d. Remainder, greasy combings, range down to : Heavy faulty, 6 to 9
months, lOd. per lb. ; croi5sbreds, 4d. to lOd. per lb. nominal. The postponed
17th series of Government wool sales opened on the 9th and closed on the
20th, the available quantity being 90,000 bales. On the opening day 12,000
bales were catalogued. The attendance was very large, but competition was
marked by considerable hesitation, comparatively few lots of Merinos passing
the hammer. Judging from the character of the competition superior sorts
were 10 per cent., and average and inferior 15 per cent, to 20 per cent., below
the close of last sale. Crossbreds declined 20 per cent, to 25 per cent., and
there was very little demand for coarser qualities.

At the sales on the 11th and 18th inst., at which about 23,000 bales free
wools, including about 10,000 bales Cape wools, were offered, there was a good
attendance of buyers, but the demand was poor, a large proportion of the offer-
ings being withdrawn. Compared with the last series prices of all descriptions
declined 20 per cent, to 25 per cent., with prospects doubtful.

A cable dated 27th November quotes Cape long wools 64d., tops 54d.

Mohair.—There is no demand, and prices are continuing downwards, with
little prospect of any improvement in the tone of the market.

Cape Hides (15th).—Best heavy dry, IS^d. per lb. ; dry salted, 14^. pet
lb.

;
wet salted, ll^d. to 12d. per lb. (25th) Sun dried, sound, 15d. per lb.

Sheep Skins (25th).—Sound, lOd. to lid. per lb. ; Cape salted, 120s. per
dozen; Cape sun dried. 80s. per dozen; coarse and coloured skins, sound, lOd
per lb., prices nominal.
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Angora Goat Skins (25th).—Light, lOd. per lb. ; heavy ,ind sun dried, lOd.
per lb. ; bastards, sound, 20d. per lb.

;
prices nominal.

Goat Skins (25th).—Heavy, 20d. per lb.

Seal Skills (25th).—30s. to 60s. each.

Ostrich Feathers (25th).—Extremely quiet and very little business. Stocks
still heavy, and tendency towards lower values. The last receiving date for
auction to be held on 7th February next has been fixed for the 24th December,
1920.

Wattle Bark (15th).—Small sales of ground bark lately at £14. 15s. to £15,
otherwise no business passing. Some sales to the Continent have been made at
£13. 10s. c.i.f., with bids at £12.10s. (25th) Chopped, £13 per ton e.i.f.

(nominal). Extract, £42 per ton (nominal).

Maize (8th).—La Plata November-December shipments, 58s. ; cargo of
South African yellow (loading) was sold at 61s.

;
(16th) white flat, grade 2,

60s.
;

yellow, 53s. ; La Plata parcels are quoted at 52s. 3d. ; (18th) South
African yellow maize, November-December shipments, sold to-day at 55s. ; La
Plata November-December shipments sold at 47s. 6d. ; (23rd) parcels of La
Plata November-December shipments sold at 46s.

;
(27th) La Plata December-

January shipments quoted at 44s. 6d., and South African white flat quoted at
53s. afloat and November-December shipments at 54s. ; (30th) La Plata Decem-
ber-January shipments, 47s. 6d.

Maize Meal (30th).—No demand. There are sellers at about £16 afloat.
The market is depressed.

Sugar.—Since the last report the market has steadily declined. Peru and
Brazil sugar 32s. to 34s. f.o.b. The approximate present price of Java sugar
is 46s. to 47s. f.o.b. The outlook is uncertain, being dependent upon financial
considerations. A rough estimate of the world production in 1921 is 16,000,000
tons, compared with 18,000,000 tons before the war.

Citrus Fruits.—Oranges, 40s. to 55s. per case; lemons, 8s. to 12s. per case.

Eaisins and Currants.—Raisins, common, sold at 62s.; fair, 65s. to 67s.;
good, 70s. to 73s. ; choicest, 95s. Cape raisins were slow of sale : 95s. was
asked for large bags Market quiet. Currants market steady.

Cotton (13th).—American, 14.56d. ; East African, 23d.; (20th) American
good middlings, 17.43d.; American middling, 12.41d. ; Egyptian, 41d. ; East
African maximum, 30d. ; East African good and fair, 20d.

Sisal.—£53 to £54 per ton; prime lots, £56; market firm.

Tobacco.—Market continues lifeless and prices remain unchanged.

Arrowroot.—Petal, 7d. per lb.

Ground Nuts.—Decorticated, £31 per ton.

Gum Animi.—£5 to £20 per cwt. (price nominal).

Kapok.—6d. per lb. ; demand is slow.

Sunflower Seed.—£28 per ton (price nominal).

Aloes.-—Zanzibar 210s. to 250s. per cwt. ; Cape, 60s. to 75s. per cwt.

;

prices are inflated.

Butter.—No hope of situation improving while article remains under control.

Eggs.—Market quieter and stiff rates ruling. South African eggs realized

42s. to 44s. finest selected, and 30s. to 40s. for poor grades. 3160 cases of

South African eggs arrived on the market early in the month.

Eead the Journal ! It acts as a link between you and the Depart-
ment of Agriculture, whicLi is charged with the furtherance of your
interests. It publishes information for the most part of an official

nature not otherwise readily accessible. An index will he sent you
every six months, so keep the Journal. It will prove useful as a book
of reference.
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STAFF: APPOINTMENTS, TRANSFERS, ETC.

(1) Agriculture.
,

29/10/20 E. M. Jarvis, F.R.C.V.S.: Appointed Temporary District Veterinary
Surgeon and stationed at Middelburg, Cape.

27/11/20 T. G. Hess: Appointed Technical Assistant, Tobacco and Cotton Divi-
sion.

(2) Agricultural Education.

5/11/20 Mark Burt, B.Sc. (Engin., Cape): Appointed Lecturer in Engineer-
ing at the School of Agriculture, Elsenburg.

Miss E. Ferguson, who was granted an Oversea Scholarship for the
study of Domestic Science in Canada, has returned to South
Africa, and been ajjpointed Lecturer in Domestic Science at the
School of Agriculture, Elsenburg.

MOVEMENTS OF OFFICERS.

11. T. Falgate, Instructor in Cotton and Tobacco, has returned to duty at
Durban from his holiday visit to Europe.

Mr. W. G. Mason, Director of Training Farms, left in the beginning of
December on a two-months' visit to St. Helena. His services have been tem-
porarily placed at the disposal of the Imperial authorities for the purpose of
inspecting and reporting upon the agricultural potentialities of the island.

Mr. E. iV. S. Warren, Lecturer in Sheep and Wool at the Grootfontein
School of Agriculture, left about the middle of December on long leave for
Australia.

Mr. E. Parish will be engaged during the greater part of January in
visiting and discussing with farmers arrangements for compiling statistics in
connection with the cost of maize production.

Plant Nurseries in Quarantine as at 1st December,
1920.

Name of Nurseryman.
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NOTES FROM THE "GAZETTE."

Attention is drawn to the following matters of interest which appeared
in the Union Government Gazette: —

(Abbreviations: " Proc."—Proclamation; "G.N."-—Government Notice.)

Gazette.

No. Date. Items.
1104 12/11/20 A levy of two shillings and one penny has been fixed for each

adult male inhabitant of Tyefu's Location in the Peddie
district, in respect of the erection of a dividing fence between
the farm Gqora Poort and the said location, in terms of
Section 3 (2) of the Fencing Act, 1912. (Proc. No. 189.)

1104 12/11/20 Additional regulations relating to the introduction of slaughter
cattle into the Union from certain jjortions of the
South-West Protectorate through the port of enti-y at Nakop,
are now published. (G.N. No. 2015.)

1104 12/11/20 Crown Lands in the Molteno Division will be offered for sale
at 11 a.m. on Monday, 17th January, in front of the Magis-
trate's Office, Molteno. (G.N. No. 2019.)

1104 12/11/20 The appointment of Mr. Reenen Jacob van Reenen, B.A.C.E.,.
As.M.Am.Soc.CE., as an additional member of the Drought
Losses Commission is announced. (G.N. No. 2034.)

1104 12/11/20 The compulsory dipping of cattle has been ordered (a) every
1105 19/11/20 three days (in the tliree-day dip) for portions of Barberton,
1107 26/11/20 Pretoria, and Pietersburg Districts; (b) every five days (in

1108 3/12/30 the five-day dip) for portions of Richmond, Alfred, Umvoti,
Pretoria, Flagstaff, Idutywa, and Pinetown districts

; (c)

every seven days (in the seven-day dip) for portions of the
Pretoria District. (G.N. Nos. 2035, 2087, 2130, 2198.)

1105 19/11/20 For the purposes of Section 16 (a) of the Diseases of Stock Act,
No. 14 of 1911, certain farms have been declared to be in the
Witwatersrand District. (G.N. No. 2083.)

1105 19/11/20 Crown Lands in the Division of Gordonia will be offered for
sale by public auction in front of the Magistrate's Office,

Upington, at 10 a.m., 23rd February, 1921. (G.N. No. 2097.)

1107 26/11/20 The farms Strydfontein (except native portion) and Uitkyk
have been declared to be in the Alfred district for the pur-
poses of paragraph (a), Section 16, of the Diseases of Stock
Act. (G.N. No. 2115.)

1107 26/11/20 Applications for brands, in terms of the Brands Registrations
Acts, Nos. 12 of 1890 and 4 of 1897 (Cape of Good Hope), are
published in G.N. No. 2133. A list of stock brands is pub-
lished in terms of Section 5 of the Orange River Colony
Brands Registration Ordinance of 1903. (G.N. No. 2156.)

1107 26/11/20 Up to the 7th January, 1921, applications will be received
by the Department of Lands, Pretoria, for various holdings
in the District of Hoopstad, to be disposed of on conditional
purchase lease. (G.N. No. 2158.)

1107 26/11/20 The Districts of Piet Retief and Wakkerstroom have been
excised from the Natal Land Board Area, and the Districts

^y of Bloemhof, Wolmaransstad, and Vryburg from the Orange
Free State Land Board Area, and have been included in the
Transvaal Land Board Area. (G.N. No. 2129.)

1108 3/12/20 For the purposes of the Diseases of Stock Act, the farm
The Peak, in the Lions River District, Natal, has been
declared to be in the Estcourt District. (G.N. No. 2182.)

1108 3/12/20 A return of brands allotted and registered in the Transvaal
during the quarter ended 30th September, 1920, is published
in G.N. No. 2200.
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RECENT AGRICULTURAL LITERATURE.

I—UNION GOVERNMENT PUBLICATIONS.

Miscellaneous Reports, etc., of Intekest to Farmers.

{Obtainable from the Government Printer, Pretoria.)

Number of
Price per copy. Publication.

35s. Evidence taken by the Provincial Administration U.G. 8/17.
Commission.

Is. 9d. Reports (Majority and Minority) of the Provincial U.G. 45/16.
Administration Commission.

11.—SELECTED LIST OF BOOKS ADDED TO THE DEPARTMENT'S
LIBRARY.

[Note.—The first number is that of the class to which the hook belongs,
the last number is that of the book itself.]

GENERAL.
110 Van Gelderen. Duitsch Handwoordenboek, Iste Dcel. Den Haag,

1915. No. 7244.
160 Scherl, von August. Wandkarte von Mittel-Europe. 3 auflage.

Berlin, N.D. No. 7245.
240 Bullock, Ch. Selected Readings in Economics. Boston, 1907.

No. 7237.
240 Vanderlip, F. A. Reconstruction. New York. 1918 No. 7300.
270 U.S.A. Department of Labor Bureau of Labor Statistics. Joint

Industrial Councils in Great Britain. Reports of Committee on
Relations between Employers and Employed, and other Official

Documents. Washington, 1919. No. 7290.
350 Searle, A. The Ceramic Industries Pocket-book. London, 1920.

No. 7238.
352 Conference Internationale du Froid. L'Institut Internationale du

Froid, Paris, 1920. No. 7256.
352 Institut International du Froid. Convention Internationale pour

la Creation a Paris d'un Institut International du Froid. No.
7289.

AGRICULTURE, LIVE STOCK, AND ALLIED SUBJECTS.

411 Hummel, W. G. and B. R. Materials and Methods in High School
Agriculture. New York, 1913. No 7242.

430.1,68 The Sussex Cattle Breeders' Society of South Africa. Constitution,
Rules, and Regulations. The Sussex Cattle Breeders' Society of

South Africa. Heidelberg, Transvaal, 1920. No. 7250.
430.2,94 Australia, Parliament of the Commonwealth. Wooltops Agreement

between the Commonwealth Government and the Colonial Comb-
ing, Spinning, and Weaving Co., Ltd., of 12th March, 1920.
Report by the Central Wool Committee in Relation to the Agree-
ment, and the Prime Minister's Reply thereto. Melbourne, 1920.
No. 7251.

430.5 Authority of the Council of the Clydesdale Horse Societv. The Clydes-
dale Horse. Glasgow, 1920. No. 7299.

430.7 Jull, M.A. (MacDonald College, McGill University). Farm Poultry,
1915. No. 7252.
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430.7 Reliable Poultry Journal Publishing Co. Profitable Culling and
Selective Flock Breeding. Quincy, Illinois, 1920. No. 72G2.

430.7 Reliable Poultry Journal Publishing Co. (Robinson, J.). How to
Feed Poultry for any Purpose with Profit. Quincy, Illinois, 1920.

No. 7263.
430.7 Reliable Poultry Journal Publishing Company. Poultry Houses and

Fixtures. 8th Edition. Quincy, Illinois, 1920. No. 7264.
431 Roberts, M. Feeding and Management of Dairy Cattle for Official

Production. New York, 1920. No. 7297.
4.50.8 Fritsch, J. The Manufacture of Chemical Manures. London, 1920.

No. 7294.
450.8 Van Godtsenhoveu, E. M. Recherches sur la valeur Cultrale des

Engrais Phosphates. Louvain, 1914. No. 7235.
460 Lecouteux, E. Principes de la Culture Amiliorante. Paris, 1880.

No. 7247.
465 Great Britain, Government of. Report to the Board of Trade of the

Empire Flax-growing Committee on Substitutes for Flax (Cmd.
672). London, 1920. No. 7302.

467 Buller, R. H. Essays on Wheat. New York, 1919. No. 7265.
468 Knapp, A. W. Cocoa and Chocolate. Their History from Planta-

tion to Consumer. London, 1920. No. "296.

474 Jekvll, G. Wall and Water Gardens. With Chapters on the Rock
Garden and the Heath Garden. London, 1920. No. 7236.

491. Robertson, Wm. Meat and Food Inspection. 2nd Edition.
London, 1920. No. 7261.

492 Savage, Wm. G. The Methods used for the Inspection of Canned
Foods and their reliability for this purpose (Special Report No. 3,

Food Investigation Board, Department of Scientific and Industrial
Research). London, 1920. No. 7234.

SCIENCE (GENERAL), CHEMISTRY, ETC.

500 De Nationale Pers, Bepkt. Populair-Wetenskaplike Leesboek. Deel
I—VI. Kaapstad, 1919-1920. No. 7255.

540 Attack, F. W. (Edited) The Chemist's Year-Book. Vol. 1 and 2.

Manchester, 1920. No. 7292.
541 Clark, M. W. The Determination of Hvdrogen Ions. Baltimore,

1920. No. 7258.
544 Maerker, Dr. Max. Handbuch der Spiritusfabrikation. Berlin,

1890. No. 7249.
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THE POULTRY YARD MONTH BY MONTH.

By J. J. JoRDAAN, Lecturer and Instructor in Poultry, Orange Free State,,

January.

Moulting.—Frequently handle the birds that are being forced through the
moult. Do not be alarmed if they are becoming a little thin and poor in con-
dition ; if so, stop the epsom salts in the drinking water. If the feathers
come out easily when they are caught, or if feathers are seen lying about the
runs, lift up some of the old feathers on the saddle or the neck hackle, and
if new feathers are showing (which should be the case about the end of the
second week) start feeding on the following lines, or do so as soon as the above
conditions are noticed. Begin with a small quantity and increase the amount
daily until the usual amount is given.

Morning : 4 parts bran, 1 part mealie meal^ \ part sunflower meal, | part
linseed-meal, 6 parts lucerne hay or meal, and 1 tablespoonful of sulphur for

•each twelve birds twice a week. Midday: Green food. Evening: Above mash
and grain on alternate evenings.

Give as large a variety of grain as is obtainable at reasonable prices. Avoid
hot or wet mashes and meat meal or other forcing feeds.

Showing.—Birds at this stage of feathering that may be wanted for show-
ing later must be shaded to prevent sun tan. Young birds will want shade to

keep their colour, those with white lobes protection from wind, and those of

yellow leg colour will want attention. For the lust, keep them in a run with
plenty of plant undergrowth if available, or during the dry hot weather
frequently rub the legs with a little salad oil. If the comb wants to go over
in the heavy-combed varieties do not hesitate to put it into a combguard at
once. Combguards are obtainable from all poultry appliance dealers. If there
is a twist in the comb, it can be much improved by placing warm compressors
on it nightly and then gently massaging it in the way desired.

Feeding.—Keep a paraflBn tin into which all egg shells, bones, cabbage
leaves, potato peelings, etc., are thrown, and every day or two have the lot

boiled and mixed with the mash food fed to the chickens. This is generally
the cheapest month of the year to buy wheat and oats, so endeavour to get
them direct from the farmer, who generally sells this month. Mix your own
feeds. It is much more economical than buying those already mixed.

Colonies.—After wheat and oat crops are harvested get all the young stock,
turkeys, goslings, and fowls out on to the stubble. They will pick up a large
quantity of food. The roaming is good exercise and the fresh soil a tonic.
Their manure is also of slight benefit to the lands. Make handy sleeping houses
for colony birds, 2 feet 6 inches high, 8 feet long, and 2 feet 6 inches deep,
standing on a brick at each corner. There must be a floor in them to ensure
that the birds are sleeping dry. The house should be cleaned out daily.

General.—Any hens going broody should be given dummy eggs for a few
weeks, as it helps them over the moult. Permanganate of potash should be
•continued in the drinking water as well as the fortnightly epsom salts, excepts
ing in the case of birds coming through the moult.

mn^m
@,

Feeding Calves.
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THE VEGETABLE GARDEN.

January, 1921.

By H. B. Terry, Cert. R.H.S. (Lond. and S.A.), Lecturer in Horticulture,
School of Agriculture, Potchefstroom.

This is recognized as the rainy month inland, whereas at the coast it is one of
maximum sunshine and heat ; under these peculiar conditions the opportunity
should be taken to stock the inland gardens with vegetables for autumn and
early Avinter, and at the coast to wait until February for cooler weather, except
for cabbage and cauliflower.

Beans.—Runner beans, such as Everbearing, St. Fiacre, Scarlet Runners,
White Kidney, Italian Runner, Lima Dwarf, or French Beans should be sown
largely, as under general conditions it will be the last sowing.

Cabbage.—Sow Early Savoy, Surehead, Castle, Mammoth for early maturing,
also Brunswick, Drumhead Savoy, Spitzkool for late winter supplies.

Catjliflower.—^Make a good sowing for late and winter supplies, if not
already sown, using Autumn Giant, Late Italian, Reliance, Southern Cross,
Large Algiers.

Broccoli.—It is a little late for sowing, still, if not already in, sowing
should be done; April Queen, Sutton's Winter, and Leamington will be useful
now.

Carrot.—Make large sowings to carry over the winter, if there is room;
sow Chantenay, Altringham, Scarlet Intermediate, Nantes Improved.

Celery.—Transplant in trenches or rows for Ijlanching as the plants grow.
Sweet Corn.—Make at least two sowings tiiis month, using Golden Bantam,

Early Mammoth, Bothnia, Country Gentleman, Stowell's Evergreen in rows
three feet apart.

Cucumber.-—Keep all old plants free from ripening fruits, and make another
sowing now. White Spine, Fordhook, Long Green, Cool and Crisp are suitable
•early sorts. For pickles sow Paris Gherkin ; the fruits are only two to three
inches long.

Lettuce.—Continue to sow cabbage varieties, sow thinly where they are
to head, and thin out the plants later on; do not transplant now.

Melons.—Do not allow these to suffer should a dry spell of weather occur
anywhere. If the vines are not bearing pinch the growing points out. Too
late to sow.

Onions.^—Too early to sow, but attention to growing crops is essential;
weeds prevent the development of good bulbs.

Parsley.—Should be sown along edges or in odd places; if possible, throw
some long grass over the rows until germinated.

Parsnips.—This useful winter stand-by should be sown largely. Sow the
seeds thicker than most other seeds, as the percentage of germination is usually
about 65 per cent.

Peas.—Make a sowing of Black-Eyed Susan, as this variety stands heat
V/ell; in cooler districts try American Wonder, Gradus.

Radish.—Continue to sow for quick use, say thirty days.
Spinach.—New Zealand Spinach should be providing ample supplies where

it was planted. Swiss Chard or Spinach Beet is the best to sow now, as it

carries through autumn and winter.
Marrows and Squash.—Make a final sowing of the bush types of Custard

Squash and Long Marrows. Where mildew has attacked older plants, have
these burned.

Tomatoes.—Plant out any strong plants if available, push them along and
thin out side growths; keep plants off the ground, and where necessary spray
against leaf blight with bordeaux mixture.

Turnips.—A start may be made with Turnips and Swedes, though it is a

trifle too hot yet; Snowball, Jersey Six Week, Red Top Globe, and Red Leaf
Strap are useful turnips.

Potatoes.—Make main crop planting on high veld; plant good-sized seed;

see that only healthy tubers are used. Up-to-date, Factor, Five Towers,
Scottish Triumph, German Blues are suitable.
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CROP REPORT.

November, 1920.

In the course of his monthly weather report, the Chief Meteorologist states :

—
Taken as a whole, weather conditions during November were favourable to

agriculture over the Transvaal, except in the western section, particularly the

District of Lichtenburg, where some farms have had no ploughing rain yet

;

also parts of Potchefstroom and Rustenburg. In Natal rain is badly needed
for ploughing, but growing crops and stock seem generally in good condition,

and the veld is looking well; also in Zululand. Although the weather condi-

tions were, generally speaking, not too favourable to ploughing operations in the

Orange Free State, the good rains of the previous month, in conjunction with the

showers that fell in November, prevented crops from suffering to any serious

extent, and stock generally are in good condition, although the veld was getting

dry towards the end of the month. In the Cape Province the fruit crop is

ripening earlier than usual, whilst the harvest in Namaqualand is described as

satisfactory. The unusual heat and strong winds prevented full advantage
being taken of the occasional good showers for sowing, and the drought is

making itself felt over an increased area ; crop prospects poor generally over

the summer rainfall area. Cut-worms are attacking the young mealies in the
Winburg District of the Orange Free State, whilst insect pests are more trouble-

some than usual in the Weenen District of Natal.

WHEAT, OATS, AND BARLEY.

The reports received at the end of November from correspondents are the
final ones in respect of the wheat, oats, and barley crops, which by this date
have generally reached maturity. The season in the south-western districts of

the Cape Province, Avhere the greater portion of these cereals is produced, was
favourable, and as a rule correspondents reported very little variation from
normal, although slight rust has occurred in parts. In the north-west also the
season was favourable, but in the other portions of the Cape Province the crops
have suffered from the drought, very seriously in some districts. In the Trans-
vaal and Orange Free State some parts received favourable rains, while others
were not so favoured, which, combined with damage from hail, birds, and insect
pests, has reduced the estimated final yield. The following statement shows
the condition of the crops on the 30th November, 1920, indicating the extent
to which the yield, wh,ich should have been obtained had the season been an
ordinary favourable one, has been affected by adverse conditions

—

Province. ."heat.
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THE LOCAL MARKET.

November, 1920.

(Note.—The local market prices of certain other agricultural produce and stock

are published elsewhere in this issue.

WOOL.
The depression in the wool market still continues and the latest reports leceived from-

London show a further decline in prices of from 20 to 25 per cent, as compared with the-

October sales. There is no competition amongst buyers, and large quantities of wool at

the local markets had to be withdrawn owing to no offers being received. Buyers seem
disinclined to purchase wool even at the present low prices as there is no certainty if these-

will be maintained or if a further decline may be expected.

The following prices are quoted at our local markets :

—

Extra super Kaffrarian skirted

combings and similars

Extra super long skirted

Super combing
Average combing ...

Inferior 12 months wool
Medium 10 to 12 months skirted.

d.
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ADVERTISEMENTS.

Irrigation Simplified.
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PUMPING PROBLEMS
BY USING
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For Particulars Write ...

INGERSOLL RAND CO,
P.O. BOX 1809.

Exploration Bldgs., Johannesburg.
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"TANGYE"
Heavy ©il Engine.

This illustrates the "Cold-Starting Type" Heavy Oil Engine

made by Tangye.

If yoii desire power on the farm,

estate, or in tlie factory, write for

particulars about

TANGYE ENGINES.

FRASER & CHALMERS
— S.A.), LTD.

Box 619. Tel.: "Yanner."

JOHANNESBURG.
BRANCHES AT

Capetown, Port Elizabeth, Durban, East London,
Kimberley, Bulawayo, Salisbury, Delagoa Bay,

and Xairobi.
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AGRICULTURAL SHOW SEASON, 1921.

List of Agricultural Show Dates for 1921, compiled from details furnished by the
Agricultural Unions. Dates of further shows will be published as soon as details are

available.

CAPE PROVINCE.

Paarl—2nd February.
Wellington—2nd February.
Stellenbosch—4th February.
Robertson and Montagu—8th and 9th

February.
Worcester—10th and 11th February.
Molteno— I6th and 17th February.
Caledon—22nd and 23rd February.
Beaufort West—23rd and 24th Februaiv.
Middelburg—23rd and 24th February.

'

Malmesbury— 24th February.
Eosebank—1st to 4th March (inclusive).

Graaff-Reinet—2nd and 3rd March.
Humansdorp— 2nd and 3rd March.
Aliwal North—2nd to 4th March (inclusive).

Cvadock— 7th March.
Port Elizabeth— 8th to 1 1th March (inclusive).

Queenstown—9th and 10th March.
Dordrecht— 15th and 16fh March.
Komgha— 1st and 2nd April.

Kingwilliamstown— 27th to 29th April (in-

clusive).

East London—4th and .otli May.

ORANGE FREE STATE.

Smithfield— 1.5th and 16th February.
Marquard—23rd and 24th February.
Lady brand—1st and 2nd March.
Winburg— 1st and 2nd March.
Bethlehem—2nd and 3rd March.
Thaba 'Nchu—8th and 9th March.

Senekal—9th and 10th March.
Vrede-9th and loth March.
Central Show (B'oenifontein)— 16th to 19th

March (inclusive).

Harrismith—Early April.

TRANSVAAL.

Middelburg—22nd and 23rd February.
Amersfoort—2nd and 3rd March.
Carolina—8th March.
Ermelo—16th and 17th March.
Johannesburg—23rd to 28th March (in-

clusive).

Standerton— 13th and 14th April.

Heidelberg—27th and 28th April.

Klerksdorp—10th and 11th May.
Pietersburg—24th to 26th May (inclusive).

Pretoria—31st May and 1st June.
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NOTES.

Meeting of Forest Department Officers.

There are many problems connected with forests which can

only be solved by the close co-operation of the botanist and the

forester, e.g. the correct determination of forest trees, the causes

responsible for their distribution, their fungous and bacterial diseases,

etc., and the co-operation existing' between the Forest Department
and the Botany Division was more closely knit on the 6th January last,

when the officers attending the Forestry Conference in Pretoria were

entertained by Dr. I. B. Pole-Evans and his staff. At tlie meeting.

Dr. Pole-Evans briefly reviewed the work of both scientific and
economic importance carried out in co-operation between his Division

and the Forest Department. Reference was made to the investiga-

tions of Dr. Phillips, Miss Hofmeyr, and Miss Verdoom at the

National Herbarium on important groups of forest trees, which have
elucidated some of the confusion which has hitherto existed. A
number of interesting lantern slides were sliOAvn by Dr. Pole-Evans
illustrating the vegetation of the various botanical regions of South
Africa. Mr. Legat, Chief Conservator of Forests, referred in the

course of a speech to the co-operation and goodwill which has

hitherto existted between the two departments and foreshadowed
greater assistance still in the future from one 1o the other. In one

direction alone this was assured, and that was in connection with the

botanical survey, the speaker having been appointed to the commiftee

to watch forest interests.

The visitors were shoAvn the various laboratories, the Botanical

Museum, and the National Herbarium. The meeting was most
successful, and it is felt much benefit will ensue from the mutual

understanding it has further engendered between the officers of the

two departments of the many directions in whicli they are inter-

dependent.

4
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Services of Government Veterinary Surgeons to the
Public.

It is well known that, until comparatively recently, veterinary

surg-eons were not in any great demand in South Africa, and those

that were in practice were nearly all in Government service, dealing

with what may be termed the ordinary contagious diseases. But the

country is fast leaving behind it the practices which might have
suited past conditions, and with the general forward trend and
increasing expansion of fainiing in tlie Union we need to adopt new
methods to keep pace with the requirements of our basic industry.

And in no other branch of the industry than that of our live stock

does this apply with more force. South Africa is primarily a pastoral

country, and the care of our live stock is of paramount importance.

During- the past years there has been a steady stream into the country

of pedigree live stock, and the standard of our herds and flocks is

rapidly improving. Combined with this we have the benefit of the

investigations of our Veterinary Research Division in the light con-

stantly thrown upon epizootic diseases, together with the rigorous

control of contagious diseases by our Veterinary Division, so that as

a natural outcome we have most perceptible evidence of the progress

of our live stock industry in all branches. And as a consequence the

demand becomes more and more insistent for services which veterinary

surgeons alone can render. In years gone by the individual animals
of our farmers were not of very great value, and the farmer as a rule

attended personally to the maladies of his stock, but now that

breeding stock have reached a high standard their owners realize the

need of the veterinary surgeoii and are anxious to be in such a

position as to be able to call for his services when required, and to

pay for them.

The various ways of meeting the increasing demand for veterinary

services have been very carefully considered, and the matter has
periodically been discussed by the Agricultural Unions and other

farming bodies, the Government being urged to introduce some scheme
to meet the changing times. The Acting Principal Veterinary
Ofhcer, Mr. Borthwick, has proposed that a scheme by which Govern-
ment veterinary surgeons will give their services to farmers in connec-
tion with work not ordinarily required of them under the Stock
Diseases Act, on payment of fees according to a tarift*, be given a

trial in order to ascertain to what extent the services of Government
veterinary surgeons, if charged for, will be made use of by stock-

owners for veterinary work other than in connection with scheduled
diseases. As a beginning, it has been decided to choose one centre in

each Province, and for a certain period to allow the Government
veterinary surgeon therein to perform outside services for farmers on
payment of a fee. The names of the areas in which this trial will

operate, the tariff of charges (which will he reasonable), and other

particulars of the scheme will be published in a later issue of the
Journal ; but it may now be said that the transport will need to be
motor, and must be paid for by the stockowner. The income obtained
from the services of our othcials will be paid into Revenue.

We hope that farmers in the areas concerned will avail them-
selves of the facilities provided. Depending on the success of the

trial is involved a principle which may have far-reaching results in
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directing' the policy of Government assistance and control in connec-
tion with animal diseases, and we trust that the worth of the system
will be demonstrated in no uncertain manner as a result of the
coming' trial.

Importation of Cattle from Great Britain.

In the May, 1920, number (page 159) we outlined the events

which led to the issue of Government ]^otice Xo. 1140 of the 27tli

Auo'iist, 1919, making" it compulsory for all cattle from Great Britain
arriving' at the l^nion ports to pass through the Government testing

station at Pirbright, Surrey. We referred also to the causes leading
to a measure of congestion at Pirbright, and stated that the Depart-
ment had been approached in the matter by Sir Henry Dundas, a
member of the Council of the Highland and Agricultural Society,

Scotland, who, on pointing out that difficulties were being experienced
by Scottish breeders in sending cattle to Pirbright, was informed that

the Union Government was agreeable to such cattle being tested in

Scotland provided a station was established there under Government
control similar to the one at Pirbright, but that under no circum-
stances would it be satisfied with tests carried out on the premises of

the breeder.

Since the above was written negotiations in the matter have been
proceeding, the Ministry of Agriculture and Fisheries being prepared
to approve of the establishment in Scotland of a testing station, and
having, indeed, instituted inquiries with a view to the acquisition of

a suitable site in that country for the station. We are now informed,
however, that the proposal has been abandoned by the Ministry owing
to the action of the Scottish live stock breeders, who requested the

Ministry not to establisli such a station in Scotland as they were not
in agreement with the principle of requiring animals intended for

exportation to pass through a Government testing station.

The reasons which actuate this Government in insisting on the
testing of animals for tuberculosis prior to export to South Africa
still hold good. The measure is one calculated to protect importers
from the loss sustiuned by them under the old method when cattle

from Great Britain were allowed to be tested at the Union ports of

entry. This country is still prepared, of course, to accept cattle

passed through a duly approved Government testing station in Scot-

land or the north of England, or anywhere else, but in view of the

failure at present to establish one additional to Pirbright it is

necessary to make tlie best of the latter station. In this connection
a discussion took place at the last meeting of the Agricultural
Advisory Board on the subject of accommodation at Pirbright, when
it was stated that congestion took place because of the habit of

importers wanting their animals passed through ixt the same time.

Importers are urged, therefore, to assist in remedying this difficulty,

as it lies largely in their hands. The Ministry of Agriculture and
Fisheries, however, in advising the failure of its negotiations

respecting the station in the north of Great Britain, says that it is

endeavouring to relieve the existing pressure on the Pirbright testing

station by the provision of additional accommodation there. With
such accommodation and the co-operation of importers in the Union it

is trusted that the inconveniences now being complained of will be

reduced to a minimum.
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World Crop Results and Prospects.

Accoidiug to the November, 1920, report of the Statistical

Bureau of the Interuational Institute of Agriculture, there is little

change, as compared with October, in the position of the 1?20 cereal

crops.

Wheal and rye show a slight increase on last year's figures [62.3

million metric tons (2200 lb.) in 1920; 61.7 million in 1919]. These

totals comprise about three-fourths of the entire yield of wheat and

rye in the northern hemisphere, and are exclusive of Russia. The
quality of the 1920 wheat crop in the Fnited States is on the average

2 per cent, better than last year's.

The yield of barley is 8 per cent, larger than in 1919, while oats

show a substantial increase of 21 per cent, as compared with last

year.

The sugar-beet crops of Prussia, Belgium, Spain, Finland, Italy,

Netherlands, Sweden, Switzerland. Canada, and the United States

amounted in 1920 to 22.2 million tons, which is 36 per cent, more
than in 1919.

Turning to the future, the wheat crop prospects, now almost

realized, are still reported as very good in Australia. An almost

rainless October in the chief wheat areas of British India has delayed

sowings for the 1921 crop on unirrigated land, and the growing rice

in parts of Northern India has also suffered from the drought. In

the United States seeding of winter wheat has been carried on under
fairly favourable conditions ; in Canada the usual ploughing in pre-

paration for the next crop is very well advanced.

In Argentina offers of new crop wheat have been made at some-

what lower prices than those of mid-October.

Sugar-cane Diseases.

The production of sugar forms an important part of our agri-

cultural wealth, and it is estimated that the sugar output for the
season 1919-20 added something like £5,000,000 to the value of our
agricultural production. It is fortunate, therefore, that at present
there is no very serious cane disease threatening the existence of the

industry. There are, however, several sugar-cane diseases found in

Natal and Zululand which have to be closely watched. Some of

these diseases are of such a nature as to reduce the standard of the
cane and so aft'ect the yield ; some interfere with or reduce the forma-
tion of sugar by the leaves of the cane plant ; while others cause the

inversion of the sucrose accumulated in tlie cane stalk, resulting in

a loss of sugar, and may also be responsible for troubles with crystal-

lization in the mills. Dr. Paul A. van der Byl, the Mycologist in

charge of the Natal Herbarium, Durban, whose investigations into

the diseases and other matters connected with the sugar-cane are well
known, gives us further valuable information on the subject in an
article published elsewhere in this number, entitled " Notes on some
Sug-ar-cane Matters." The article is illustrated and reviews briefly

the fungi found by him associated with cane, and indicates the

symptoms by which they can be recognized in the field.
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Cost of Production of Maize Investigation.
The first stage lias now been reached of an investigation under-

taken by the Department, at the request of the Maize Breeders'
Association, the object of which is to determine the cost of producing
maize on representative farms in the chief maize-growing districts of

the Union. Mr. E. Parish, B.Sc, Technical Assistant, who is in

charge of the investigation, has paid an initial visit to all of the

forty odd farmers who are participating in the scheme (except a few
in outlying districts). It is hoped that a second and final visit to

these farmers will be made at the end of the present maize season in

order to collect the inforination recorded by them regarding their

maize crop. In connection with the work alreadj^ carried out by him
Mr. Parish furnishes the following interesting notes:—

The readiness on the part of the farmers to assist in this in-

vestigation by keeping detailed records of all the costs concerned in

the production of their maize has been most encouraging. For the

most part they have been very keen on the work, and have, moreover,
made available the information already in their possession in a most
gratifying manner. A few have been difficult to convince that there

is no ulterior motive behind the investigation—such as the obtaining
of information for income tax purposes or for fixing the price of

maize—but these, for the most part, have been ready enough to assist

when once convinced that the object is solely to obtain information
on the economics of maize production in South Africa.

The scheme has been so arranged as to include farms varying
in productive capacity from 500 to 20,000 bags of maize, and on
which the kind of farming varies from "all maize" to "mixed."
and, further, on which the intensity of the farming ranges from Ibe

most extensive type of maize growing possible, viz., with land at £2
per acre, with the field operations limited to ploughing, broadcasting,

and harvesting, and with no cultivation, rotation, or manure, and a

yield of two bags per acre, to the more advanced type of mixed farming
with higher costs of production on selected land worth £10 per acre

and a yield of ten to twelve bags.

The preliminary inquiries now completed have served to

emphasize the diversity of the nature of farming, the climate, the

price of land, the pay of labour, and the spirit in which the farming
is carried on in the different parts of the country. This diversity

may be indicated by reference to the climate and to the spirit

animating the farming in the various districts. At the end of

November the crops in the eastern Transvaal were looking well and
grazing was plentiful. In the western Transvaal many districts were
suffering from a shortage of rain, while in the south-west, at Wol-
maransstad and Leeuwdoorns, practically no rain had fallen, and
the land was still unploughed and the maize unplanted. A belt

through the south of the Free State was almost as dry, while in the

districts of Ladysmith, in Natal, even up to the middle of December,
the season had been one of the driest within memory, and only a very
small proportion of the maize crop had been planted. In some
districts there is a progressive spirit abroad, and the farmers are keen
and eager and ready to consider new ideas and methods. In others,

farmers are farming as their fathers farmed—vv'ithout planter, with-

out cultivator, without rotation, and without manure.
With this diversity in the factors which affect the yield of the

maize crop or the cost of producing it there is consequently a great
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diversity in its cost of production, and one figure, or even average of

figures, cannot adequately represent the cost in all districts and under
all conditions.

Tlie investigation is also revealing the num})er of remarkably

good farmers there are in the country, who would compare favourablv

with those of any country in the world. Some of these, starting with
little or nothing, have within twenty years, by dint of energy, intelli-

gence, and liard work, become well-to-do and influential members of

the community, and are to-day by their example exerting a most
beneficial influence on the farming in their districts.

Everywhere the difiioulty of obtaining f-ufficient satisfactory

labour prevails, and the effect of this on maize production has been

apparent. In many cases farmers are not planting as much as their

land and equipment entitle them to do by reason of their inability to

obtain labour. And it is not entirely a question of pay and system
of hire and treatment of their native labourers. A few farmers have set

themselves against the principle of part-payment in kind and hire

only cash-paid labourers, and they, even though paying £3 and pro-

viding half a muid of meal per month, find difficulty in obtaining

sufficient, while the farmer who pays only from 15s. to 25s. per

month in cash and provides land for cultivation—and often the culti-

vation itself—and grazing for ten or twenty cattle, and maybe twenty
or thirty sheep for each native, has also many complaints to make of

the unsatisfactory labour supply. The system of contracting the land
to natives or whites in return for part of the crop is not likely to

disappear while these difficulties remain.
Some points of economic importance are being made evident.

Many farmers have farms larger than they can work or have
suificient capital to work, and thus have spare grazing land. This
land is frequently not fully stocked or is stocked with cattle owned by
natives. In either case the cost of production on the land under crop
is higher than it ought to be owing to the high cost of rent or interest

on capital and of ox labour. Other farmers again with insufficient

capital at their command, and only able to cultivate a comparatively
small acreage, have their crops burdened with a high management
charge per acre and per bag;, in some cases as high as 6s. per bag,
even when the salary is placed at the lowest cost of living figure.

Some interesting and valuable farm practices have been observed.
In one district kraal manure is powdered and drilled in with the

seed. In another, a farmer of a mechanical turn of mind has adapted
two cultivators into one, and has thus produced a machine whereby
two rows of maize can be cultivated instead of one. This implement,
which is set to the two-planter rows, is similar in principle to the
horse-hoe used in other parts of the world, in which the hoes are set

to correspond to the drill rows, and whereby the risk of cutting up
the plants is reduced, the task of manipulation of the implement
lightened, and the amount of work performed increased. Other
farmers again save time in the planting season—when it is all

important—by attaching one section of a harrow to their double-
furrow ploughs. Others again, it is gratifying to note, are learning
to appreciate the value of cow-peas, both to their land and to their

stock, and are planting them with the last cultivation of their maize,
thereby improving, in their own words, the value of the after-grazing

to a threefold extent.
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Pruning of Deciduous Fruit Trees,

A useful, practical article dealing fully with tlie subject of the

pruning of deciduous fruit trees was written by Mr. Terry, our Horti-

culturist at the Potchefstroom School of Agriculture, and published

as a bulletin in 1917. It has met with a large demand and our stock

has become exhausted. The nature of the advice Mr. Terry gives is

such as to ensure the constant need and call for it, and we propose,

therefore, commencing with this number, to pu])lish the article in the

Journal. It is clearly written and well illustrated, and should be

studied not only by the large orchardist but also by every householder

who owns a few trees. The art of pruning is not generally known,

yet is so essential to the production of full and good crops, and

Mr. Terry's article is designed to assist the owner to get the best

return from his fruit trees. There are thousands of trees in South

Africa whose fruitfulness is sadly diminished by lack of a little care.

What an appreciable addition to our fruit production would follow

were they given the asisstance which nature requires of their owners !

Diseases, Ticks, and their Eradication.

We publish in the current issue a revised (third) edition of a

most interesting and informative article by Sir Arnold Theiler on

the subject of tick-borne diseases and their eradication through

destruction of the tick. The article appeared originally in the

Transvaal Agricultural Journal (Vol. VII, No. 28, July, 1909) and
subsequently in the Union, Agricultural Journal (Vol. I, No. 4, May,
1911). Since then our experiments and investigations have
continued bringing extended knowledge of the subject, and Sir

Arnold Theiler's article in this issue includes the latest data avail-

able. The matter is of paramount importance to farmers, and the

article should be carefully studied. The author's wide experience

enables him to write authoritatively, and his remarks on the lest

means of removing the cause of our trouble, that is the destruction

by dipping of the tick, should be taken to heart by all stock owners,

advice summarized in the concluding sentence of the article :
" lose

no time, but put up a tank and use it."

South African Wines.

We referred in our last issue to the success of our wines in the

Colonial Wine Competition at the recent Brewers' Exhibition in

London, when South African wines secured eleven first, five second,

and two third prizes. We have now seen the published list of

awards, which shows that out of fourteen classes our wines were beaten

in two only, the red, light Claret type, and the red full-bodied

Burgundy type (two years old or more), in which classes South
Ai:stralian wines were placed first, and South African wines secured

second and third prizes. This is most gratifying when it is reiuem-

bered that at the previous competition in 1919 all the first prizes

were carried off by Australian wines, while ours managed to secure

only one second and four third prizes.
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A South Australian Vineyard Soil.

Dr. Jiuitz, the Agricultural Research Chemist, furnishes an

interesting article, published in this issue, on a sample of vineyard

soil obtained by him from the widely famed Chateau Tanunda estate

in South Australia. He compares the results of an analytical

examination of this soil with those obtained from a large number
of samples taken from the Malmesbury, Paarl, Stelleubosch, and
other districts, drawing attention to the manurial needs of our vine-

yard soils. The subject is dealt with, also in this issue, in the article
' Manuring of Vineyards," which, together with Dr. Juritz's con-

clusions, furnishes wine growers with very valuable advice on the

important matter of maintaining the fertility of their vineyard soils.

Examination of Proprietary Articles.

In anticipation of any contemplated applications to the Depart-

ment to carry out tests with any proprietary article, it is notified

that the Government cannot undertake the examinaion of proprietary

articles except for official purposes. When examined for such

purposes a report can only be made available when it is considered

necessary to do so in the public interests and in a public manner.

Representative Transvaal Soils.

Another valuable addition to our data of the more important soil

types of the country is contained in the article under the above

heading published elsewhere in this number. It is written by

Mr. B. J. Smit, B.A.. of the Division of Chemistry, and deals with

Pretoria quartzite sandy soils which occur principally in the Pretoria,

Krugersdorp, and Witwatersrand Districts. It contains analyses of

several samples of this type of soil and gi%7es practical advice on the

fertilizing thereof gathered from experiments.

Cold Storage Conditions for Export Fruit.

It will be remembered that considerable wastage occurred in

shipments of citrus fruit exported during the 1919 season, and that

a report on the investigations into the cause thereof was published in

Bulletin No. 2, 1920 ("Wastage in Citrus Fruit Shipped for

Export"), which drew attention, among other things, to an

unsatisfactory condition prevailing at the Imperial Cold Storage

Company at Capetown. Since the publication of this bulletin the

Division of Botany has lieen engaged in further investigation into

the transit of citrus fruit for export from the orchards to the overseas

market and, in the course thereof, occasion arose to make use of the

cold storage of the Imperial Cold Storage Company, and upon a

mycological examination of the chamber formerly reported unsatis-

factory, it was found that its condition is now quite satisfactory.

A report on the subject appears elsewhere in this issue.
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False Codling-Moth.
For some years past the attention of Mr. D. Gunn, of the Division

of Entomology, has been deyoted to the study and control of the False
Codling'-Moth, an insect which is often troublesome in the orange
orchards of parts of the Union. The results of Mr. Gunn's inquiries

have been embodied in a bulletin which is to be printed for the purpose
of preserving a record (scientific) thereof, and we give hereunder a

summary of Mr. Gunn's findings. For further pai ticulars regarding
these experiments inquirers are referrt>d to the Chief, Division of

Entomology, who will keep copies of the publication (printed in

English only) for office purposes.

1. The False Codling-Moth is a native insect distributed through-
out much of the Union, but more prevalent in certain districts than
in others.

2. It injures oranges, naartjes, g-uavas, pomegranates, apricots,

peaches, plums, walnuts, olives, and persimmons. It also feeds on a

number of native fruit trees such as zuurpruim, wilde mispel, morula,
boerboon, etc. Acorns are also commonly infested.

3. The influence of moisture appears important in restraining

its increase and in reducing the amount of its injury.

4. Eggs are deposited principally on the rind of the fruit, and
hatch in from ten to fifteen days, according to the prevailing
temperature.

5. When the larva emerges it feeds for a brief period upon the

rind, and then burrows into the tissue of the fruit.

6. Infested fruits ripen prematurely and fall to the ground, and
when the larva leave the fallen fruit it makes a cocoon on the surface

of the soil.

7. What may be called the spring moths begin to emerge early

in September, and continue to do so until about the end of C'ctober.

They may deposit eggs on any oranges that are still on the trees.

8. The succeeding moths begin to emerge in numbers early in

January, and continue to emerge until about the end of February.
Eggs are deposited by them within a few days after their emergence.

9. Spraying with arsenate of lead powder in the proportion of

one and a half pounds to fifty gallons of water gave good results, and
is recommended for the control of this insect.

10. Cloth bands placed around the trunks of infested citrus trees

proved to be ineffective in attracting the larvae to spin their cocoons

under them.

11. Light traps failed to attract the moths, none being caught by
this method.

12. All native food plants should be destroyed as far as possible.

Cultivated food plants such as apricot, guava, oak, olive, peach,

persimmon, plum, pomegranate, and- walnut had better not be grown

near citrus orchards. Guava, pomegranate, and oak are the most

objectionable.
'

13. The flooding or heavy irrigation of citrus orchards during

the months of July or August is destructive to larvae and chrysalides

in cocoons on the surface of the soil.
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14. If the flooding- of oicliaids caniiot be done on account of lack

of water, the thoroug'h cultivation of the soil, especially during July
and August, is recommended as an alternative measure.

15. Infested fallen fruit should be collected and buried in deep

I)its and covered with packed soil to prevent the emergence of moths.

16. By marketing citrus fruit before the end of August much
damage to ripe fruit will be avoided.

17. Suitable spraying machinery should be provided for the

orchard. If a hand-power spray pump is used it should be fitted with
a pressure gauge, and at least one hundred pounds pressure should be

maintained when spraying.

18. In order to control the spring infestation of rii)e oranges it is

recommended that the trees should be sprayed twice, viz., about the

middle of September and the middle of October.

19. For the control of the early infestation of the crop the first

spraying of citrus trees should be made before the middle of January;
the second three weeks later (or the first week of February) ; and the

third during the last week of February. If native food plants are

growing nearby, the orchard should be sprayed for the fourtli time

about the middle of March.

Cotton Growing: Great Possibilities for the Union.
Cotton is an article classed among the primary necessities of civili-

zation, and South Africa is fortunate in possessing vast areas suitable

for the cultivation of the crop. Tlie Avorld demand for cotton is far

in excess of the supply, and the prospects are that it will so continue
for many years to come. There are several factors which justify

this view. The needs of the increasing population of the world must
be met, and requirements of European countries are growing owing
to woollen articles largely being substituted by cotton mixtures on
account of the cotton manufactured article being more suitable for

wear in warm climates. Civilization and settlement of the remote
areas of the world proceed apace, and with the forward movement
comes the demand for clothing: when one considers the millions of

natives of Central Africa alone it is borne upon one that the market
for the product of the cotton plant is an ever-widening one, stretching
far ahead into the future. It can be understood that the manufac-
turers of the world are clamouring for the raw material, and South
Africa is faced with an opportunity of becoming a recognized producer
of no mean portion of the world's cotton output. Our position is most
favourable. In America, where the great bulk of the world's yield
is now obtained, the cultivation of the crop is becoming increasingly
dependent upon white labour, bringing in its train a mounting cost
of production. In the areas of our country destined to be the future
cotton fields of the Union there is a teeming native population,
eminently suited for the labour requirements of cotton growing,
M'hich could be profitably enlisted and employed. Indeed, there is

every reason to anticipate that the Union will favourably compete
with the present great supplier of the world's cotton.

Looking further ahead it is to be expected that in the course of
time, as is now happening in America, the Union will cease to be a
producer of raw material only, for wider industry will follow and
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delinting, ginning, and ultimately the manufacture of cotton fabrics

in South Africa will become established, while from these industries

again others would arise in the form of by-products, supplying articles

for which both here and in other parts there is a constant demand.
The Department has evidence of a stirring among our agricul-

tural producers occasioned by the hopeful outlook in cotton growing,
and, as far as its capacities permit, is making every effort to foster

the industry and seize the golden opportunity of procuring a good
portion of the world's cotton trade. We have demonstrated that

without a shadow of doubt this country has the possibilities of pro-

ducing great quantities of cotton. We have passed the experimental
stage and a bold, forward movement now awaits us. The Division

charged with the furtherance of the industry is, under the guidance
of its Chief, Mr. W. H. Scherffius, M.S., widening its activities and
supplementing its staff by the addition of qualified technical officers.

Two have recently been engaged in the United States, the home of

modern cotton culture, while two others, Mr. Lloyd Worrall and
Mr. Hesse, have now been appointed, both being South Africans
trained oversea : the former is an itinerant officer for the eastern

Transvaal, being stationed at Barberton, and Mr. Hesse is Technical
Assistant, to deal with the commercial side of the industry, being
located at headquarters, Pretoria.

Much literature on the various phases, cultural and economic, of

cotton growing in South Africa has been published and distributed

by the Department, and in this issue we give a few notes of a lecture

recently delivered by Mr. Scherffius on the subject. We would
emphasize Mr. Scherffius' advice on the necessity of striving after

the production of quality before quantity. This is most essential for

a country on the eve of a campaign which projects the capture of a

goodly portion of the markets of the world. We are alive to the

position that good seed, which produces good lint, is difficult to

obtain, and that our present supplies are of a mixed type, and
arrangements have therefore been made to supply farmers with the

best seed available. But in our anxiety to procure the desired seed

we must strenuously endeavour to avoid jeopardizing the Avhole

future of an industry for which such high hopes are entertained by

importing cotton pests with seed from outside our boundaries. At
present we are happy in being free from any of the serious pests

which have devastated the cotton fields of other countries. We
have referred to this matter in earlier issiies of the Journal. In view

of the great risk which has to be faced from this source the introduc-

tion of seed by private persons is limited at present to consignments

of 10 lb., and then only where permit has previously been obtained

from the Chief, Division of Entomology, while provision is b • ig

made for the erection of two vacuum fumigators for the purpose of

treating imported seed and guarding against the risk of introducing

insect pests.

Cotton is therefore one of the crops which this Department
recommends to agriculturists in those parts of the Union suitable for

its cultivation. Convinced of a constant demand for the raw material

at remunerative prices, and the possibility of suitable labour organiza-

tion by farmers, we are satisfied that success awaits the cotton grower

who studies the subject and is properly equir)r)ed for raising one of

the primary necessities of the human race.
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The Pecan Nut.
Until recently the pecan nut, which is closely allied to the

walnut, grew wild in America, being found in the territories adjacent

to the Gulf of Mexico, and it is only comparatively recently that it

has been cultivated as an ordinary orchard tree. But of late years

pecan growing has become increasingly popular in parts of the United

States, orange groves being eradicated in some areas in order to plant

pecans, and it is now one of the most important nuts grown in

America. Mr. Tribolet. the Chief of our Division of Horticulture,

describes the pecan as the "' finest edible nut grown in any part of

the world," being superior in quality and delicacy to the walnut, and
states, in an article which we publish in this issue, that at the rate

the trees are being put down in the United States their output of the

pecan nut will speedily equal and surpass that of the walnut. The
pecan tree is found growing here and there in many parts of the

Union, but in most cases the name of the tree and its great possibilities

are not known by those on whose farms it is found. So far as walnut
cultivation in the Union is concerned we have no figures as to local

production and consumption, but our importations are not heavy,

averaging—for the five years 1915-1919—6625 lb., valued at <£258

(not allowing for a large importation from the Argentine Republic in

1918 of 88,866 lb., valued at £3635, the only year during this period

in which the nut was imported from that country). Mr. Tribolet's

article deals with the cultural aspect of the nut, and is published with

a view to awakening the interest of some of our farmers to the possi-

bilities of this wonderful nut, which it is considered should prove
highly remunerative in many parts of the Union, and especially in

Natal.

Group of Ca'aloniaii Donkeys.

Plant Nurseries in Quarantine as at 1st January, 1921.

The nurseries in quarantine remain as published in the January,
1921, Jaurnal (page 88), except that the quarantine on Mr. Jas.

dark's nursery has been removed.
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DEPARTMENTAL ACTIVITIES

December, 1920.

(Note.—The work of the several Divisions and Schoolftnf Agriculture covers a wide
range of agricultural industry in the Union, and we give hereunder notes and observations

from certain of them treating with matters of special interest coming under their purview
during the month. The object of these notes, which are not concerned with general routine

work, is to inform the farmer of such matters as are calculated to be of interest and helpful

to him at the present time.— Editor.)

THE DIVISIONS.

ENTOMOLOGY.

Black Scale Parasites in Cahfoniia.—The black scale (Saissetia

oleae) is much the worst scale pest of citrus trees in California, and
it is primarily for its suppression that most fumigation of citrus trees

is carried out in that State. The scale occurs widely in all four

Provinces of the Union, but is nowhere a pest and is seldom found in

an orchard. Its unimportance in South Africa is attributed by the

Division of Entomology to the efficiency of native parasites which,
for nearly twenty-five years, official entomologists of this country have
made intermittent efforts to get introduced into California. One of

the important parasites, Scutellista cyanea, was established in the

State from a sending of material made twenty years ago, but although
't proved a A^aluable introduction, its good work was soon found to be

insufficient materially to obviate the need to fumigate citrus trees.

The efforts to get other of the parasites established, through the

assistance the Division was able to give, not being successful, the

California State Board of Agriculture finally adopted a recommenda-
tion long urged by the Division to send a special entomologist to

South Africa to collect and forward material. For about eighteen

months a California officer has been located in South Africa, with

headquarters at the Division's field station at Eosebank, near Cape-
town, and much is still expected from his work. Meanwhile one

of the much-wanted South African parasites has been bred out and
colonized in California from some material collected in Australia.

In a recent letter to the Division of Entomology, the Chief Ento-
mologist of the Board of Agriculture wrote :

—
" You may be interested to know that the black scale

parasite, Apltycus lounsbuiyi, has become established in southern

California and is doing a very remarkable work, particularly

along the coast. I have visited the orchards near Santa Paula,

where we have been colonizing the parasite, and the work of this

insect is exceeding my fondest expectations. In my opinion,

there is no question but that the black scale is going to be handled
by the use of natural enemies in the coast region of California,

thus resulting in a saving of a good manv hundred thousands of

dollars."
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Vedalia for Brazil.—The present activity of the Division in

connection with heneficial insects biing-s to mind that in the last year
it was successful in having sendings of the Vedalia ladybird reach
Ceylon and Brazil m satisfactory condition. In both of these
countries outbreaks of the Australian bug were causing apprehension,
and South African help in getting the Vedalia was officially requested.
Many sendings of the ladybird were sent to Ceylon before any of the
insects reached there alive, while success very quickly crowned the
Brazil efforts, a sending by the Senior Entomologist at Capetown
being reported on by the State of Sao Paulo Chief Entomologist,
under date of 7th April, as follows :

" We have received the fine large
sending of the Vedalia from the captain of the " Samatra Maru."
It came in cold storage and reached us in splendid condition—nothing
whatever dead, but all alive and in all stages from eggs to adults
including every size of larva. There must have been thousands of

the Vedalia in all stages. . . . The Secretary and the Director of

Agriculture both request me to say that the State of Sao Paulo very
deeply appreciates your great kindness and untiring efforts in getting
the Vedalia to us in good condition. This shipment is a perfect

success from every point of view. . . . We now have a shipment of

the Vedalia en route here from Florida. . . . We also have an expert
in Italy who will make shipments from that country and Portugal
later on. . . . We have an inspector in Montevideo now securing
material there. Smith, of California, has just sent word that lie can
make us a sending. So we are literally getting the Vedalia from the
four corners of the world, but your shipment is the first to arrive

and cannot be surpassed if even equalled by any other."

Pink Boll Worvi in Angola.—The menace of pink boll worm,
the most feared pest of cotton, has been further emphasized by the
finding of the pest by Mr. C. B. Hardenberg, the Portuguese East
Africa Entomolcgist, in a consignment of cotton seed which arrived
at Lourenco Marques in the middle of December from Mossamedes
(Angola) en route for a Mozambique destination. The Division of

Entomology is unable to find any record indicating that the pest is

recognized in Angola.

Woolly Aphis Parasite.—The arrival of parasitized woolly aphis,

sent from the IJnited States by A. E. Lundie, a South African student
at Cornell University, was chronicled in the last issue of the Journal.
The material was at first in charge of C. W. Mally, Senior Ento-
mologist at Capetown. Adult parasites began to emerge on 6th
December, 17 days after the material was taken from the cool-room
of the vessel by v/hich it arrived. By the 14th about 1870 %vere out
and then, to increase the chances for making the introduction a

success, the remaining material was transferred to Pretoria. It was
thought that the material was practically spent when it left Cape-
town, but to the glad surprise of every one concerned, parasites have
continued to emerge from it, the total yield to the time of writing
being about 8400. Unfortunately woolly aphis is at present uncom-
monly scarce for it, both in the south-western districts and in the
Transvaal, and difficulty has therefore been experienced in finding
suitable trees in which to place the parasites. Liberations have been
made in an orchard at Stellenbosch and in one near Pretoria and also
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in five Pretoria town gardens. Some of the parasites were turned

io( se in tiie trees and others confined in long- narrow bags of fine

muslin drawn over infested branches. Some hundreds were put on

infested cuttings being kept standing in water under close cover in

the office laboratory at Pretoria. The parasite seems to be quite an
important enemy of woolly aphis in America. It is still too early

American Woolly Aphis Paeasite.

Many specimens were liberated within bags of fine muslin drawn over

branches heavily infested with woolly aphis.

to predict Avhether or not the attempt to establish it in South Africa

will succeed, but hope is at present running high, and by the time

these lines are printed sufhcient time will have elapsed for one South

African generation of the insect.
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Pernicious Scale at Parys.—A Division of Entomology nursery
inspector recently found a single small apple tree infested with
pernicious (San Jose) scale in the course of the ordinary inspection

of a new fruit tree nursery at Parys, Orange Free State. A super-
ficial inspection of gardens in different parts of the town has since

been made by the Senior Nursery Inspector, and it has been discovered
that the pest occurs over a considerable area, and has probably been
present in the town unrecognized and unsuspected for quite a number
of years. What appeared to be the oldest infestations were found
near the centre of the town about a mile and a half from the nursery
premises, which are in a suburb. However, no trace of the scale was
found in some of the town gardens. It was found in several gardens
in the suburb, but not in abundance, while there is reason to suppose
that numbers of " diseased " trees said to have been cut out several

years ago from gardens in the town were really its victims. Most of

the trees in the infested gardens are alleged to have come from Cape
nurseries, and some of the owners incline to think that Cape trees

brought the scale. But the Division of Entomology has never found
nor suspected the scale in any Cape Province nursery, and is of the
opinion it must have got to Parys with suspected untraced trees sold

in the Orange Free State about ten years ago, or else have been taken
in on scions or trees from some one of the numerous infested private

gardens and orchards of the northern Transvaal, northern Natal, and
northern Free State. Four Orange Free State centres of infestation

are now known, namely Viljoen's Drift, Kroonstad, near Harrismith,
and Parys. The occurrence near Harrismith illustrates how long a

time may elapse before the scale becomes really bad. The Division
of Entomology in 1912 learned that the farmer had received some
suspected trees, and wrote to him describing the scale and suggesting
a careful inspection. The farmer replied that the trees appeared
perfectly healthy. Seven years later he found the scale, and then
took it for a new thing which killed trees in a few weeks. Sometimes,
however, quite large trees get infested and practically killed within
two or three years. In general, the less a tree lacks for water and
attention, the worse the scale attacks it. Many fruit trees in Pretoria
that were known to be infested eight to nine years ago still live on
little the worse for the infestation, while others of the same kind have
died to tbe roots in a few years. Difference in care is the explanation.
The scale is fairlj- easily controlled by winter spraying, but quite

commonly trees die of its attack without the cause being discovered.
Fruit-growers are warned to be careful where they get trees and
scions.

Locust Poison.—At the time of writing, 29th December, voet-

gangers have not been reported in any further districts. The swarms
were most numerous in the Graaff-Reinet district, where, in addition
to the town commonages of Graaff-Reinet and Adendorp, twenty-five
farms were infested. The farms in the area are particularly large.
The District Locust Officer, J. H. Smith, reported under date of

22nd December, that about 382 swarms had been destroyed. He
classed these as 5 very large, 28 large, 131 medium, and 218 email.
He goes on to state: "The north, west, and south of the Graaff-
Reinet district was infested, and the outbreak was quite serious.
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fortunately most of the farmers were very keen in operating, and the

few that treated the matter of destroying as of no great importance,

after having been warned and matters explained to them by myself,

got busy at once with good results. The position is very favourable.

and all swarms of hoppers have been destroyed. A small percentage

of stragglers got to the wing stage, these being chiefly on farms where
guinea fowls are scarce. Yet I have to report that there are quite a

lot of scattered fliers on most of the Graaff-lleinet farms, as well as

in the eastern Aberdeen and northern Jansenville. These must have

hatched from the light showers that fell on 6th October or before,

because they were seen as early as 1st December. They took on a

greyish colour and never gathered into swarms. On 10th December
it was reported to me that these odd fliers were mating, and on the

15th December I myself saw the same, so they must have hatched out

before the 25th October rains. They escaped notice by farmers on
account of their grey colour and their being widely spread in ones,

twos, and threes. It was impossible to operate on them. During
my visits I also noticed scattered hoppers of grey and green colour

in all stages of life, from very small to almost wing stage, and often

I found these off-coloured forms mixed up and trekking with a swarm
of voetgangers

" There is an increase of pauws in this district. I also notice a

lot of hav.^ks of a dark grey colour, about the size of a well-grown
homing pigeon. They are seen mostly amongst the odd fliers. There
are also large locust birds (European stork), but not very many. I

saw a few days ago about 25 together along the river. Mr. Walter
Rubidge, of Dalham, reported having a few thousand small locust

birds (starling) on his farm. Guinea-fowl also seem to leave their

usual bush-veld and take to the open flat country during the day to

get amongst these fliers. The scattered fliers in this district, if they

could gather together, are enough to form a very big swarm. In

some places you find them in greater numbers than in others, but

they seem to be content to stay where they are, and will only fly up
when approached, and will soon sit down again. The supplies on
hand are enough in case another outbreak occurs."

Tobacco Slug in Bathurst.—The tobacco slug (Lema hilineata),

the small yellow and black striped South American beetle, that with
its slug-like larva has caused extensive damage to growing tobacco

in the Piet Retief District, Transvaal Province, is now causing

uneasiness amongst growers of Cape gooseberries in the Bathurst

district. Cape Province. Entomologist David Gunn, who has his

headquarters at Port Elizabeth, recently addressed a meeting of the

growers at Scottsbottom on the subject of the insect and its control.

The insect feeds on Cape gooseberry in common with tobacco and
also a number of weeds of the same family as these plants. Entomo-
logist Van der Merwe, working from Durban, is conducting demon-
strations in various parts of the Piet Retief District to show that

spraying with arsenate of lead is an efficient means for controlling

the insect in tobacco lands.
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HORTICULTURE.

The citrus iiichistiy is rapidly developing, especially in the
Transvaal, and orchards of thousands of trees vt^ill soon come into

hearing, considerably increasing the quantitj^ of export fruit.

During his recent tour of the principal fruit-growing districts of the

Transvaal and Cape Provinces, Mr. Eoworth, the Fruit Inspector at

the Table Bay Docks, made special note of the anticipated expansion
of the citrus export trade, and reports, as an instance, that the

increased production next year from two estates alone in the north-

eastern Transvaal will be equal to half the total quantity of citrus

fruit exported in 1920. Exports of South African citrus fruit

totalled 50,000 boxes in 1919 and 120,000 in 1920, and Mr. Eowwth
estimates that 250,000 boxes will be available for export this coming
season, while it is expected that during the next few years the
increase will continue, though not. perhaps, at the same rate as

during the 1919 to 1921 seasons. In the eastern districts of the
Cape the drought has greatly affected the position and, apart from
pines, it is not anticipated that there will be any appreciable increase

in fruit export from that portion of the coimtry for some years
to come. But pine-growing is going ahead. In the Bathurst district

the Langholm Estates have 27 million pines just coming into bear-

ing, producing something like 100 tons of pines per week fen' ship-

ment .

Mr Roworth did not find this f-;eason's soft fruit croj)s of the

western Cape districts too good and classed them as " fair average."
It is expected that grapes will be exported in large quantities.

During his tour Mr. Eoworth gave instruction in fruit-packing.

While packing last season showed a great advance on that of previous

years, there is room for more improvement. Packing is one of the

essentials in an overseas trade, and grade must be strictly adhered to.

Growers mu)st aim at reaching an excellence in their packing, and
must remember that the first necessity of successful fruit export is

standardization.

VETERINARY EDUCATION AND RESEARCH.

The new Anthra^x Spore Vaccine that was referred to in the

December issue of this journal has now been issued to farmers for

some considerable time in the place of the old Pasteur Vaccine. It

is too early yet to give a definite verdict on the result of these inocula-
tions. In the meantime, however, an extensive test has been carried

out in the Boshof District by an officer of this division, and has given
complete satisfaction. Over 1000 animals were inoculated without
any untoward results. Any outbreaks of anthrax seemed to be effec-

tively checked by the inoculation. Some of the inoculated horses
showed rather large swellings, extending in some instances from the
neck to the chest. This was particularly the case on farms where the
disease was actually present at the time the inoculation was carried
out. Animals showing such swellings should, of course, be given a
complete rest for a few days, but otherwise there is no cause for any
alarm. The sw^ellings will disappear in a few days. As a matter of
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fact some, farmers are pleased to see the swellings, because they
^contend (and very probably they are correct) that animals developing"

-Swelling's will possess a stronger degree of immunity than others.

Up to the end of the old year the issue of Blue-Tongue Vaccine
and Wire-Worm E,emedy was smaller than has been the case in recent

,years. ThivSi fact proves that these diseases were not very prevalent

up to that time, and must be ascribed to the drought that prevailed

in many parts of the country. As soon as the heavy rains set in

these diseases, as well as horse-sickness, will appear and the demand
for vaccines will increase.

The inoculation of private Jtorses against horse-sickness has now
been restarted at the Laboratory. About 100 horses arrived about the
middle of January and are now undergoing treatment. Owners are

advised, in the order in which their applications were received, of

the possibility of getting a limited number of horses inoculated. It

is, of course, inevitable that many farmers will be disappointed over
this matter. It should be borne in mind, however, that the stabling
accommodation at the Laboratory is very limited, and even the
inoculation of 100 horses at a time entails a larg-e amount of extra

work. We are only accepting a small number of animals from each
•owner so as to g'ive as many people as possible a chance of getting a

few of their horses immunized.
Farmers who make application after the publication of these

notes will probably have to wait until July before their horses can be
received.

DAIRYING.

With regard to the note appearing in January's issue of the

Journal, we are pleased to state that Mr. J. F. Stephenson
has been appointed as the first official grader under the scheme of

grading cheese for local consumption throughout the Union, ai'd

will be stationed in East Griqualand with headquarters at Kcistad.
Mr. Stephenson wn/s formerly attached to this Division as grader to

the East Griqualand Cheese Manufacturers' Association, and
although under the supervision of the Division, received half salary

from the association, the balance being paid by Government. He is

now a whole-time officer of the Division of Dairying, and will under-
take grading for the public generally. Mr. StepheiiBon is fully

acquainted with the conditions and requirements of East Griqua-
land and with all cheese factories in that area.

Mr. Rae, who succeeded Mr. Stephenson in 1919, now leaves to

take up an appointment as lecturer in dairying at the School of

Agriculture, Elsenburg, Cape. Mr. Rae has done excellent work,
especially as the country and conditions were entirely new to him.

Dairy Inspector Wilkinson, stationed at Queenstown, Cape
Province, reports as follows : Speaking generally, the outlook of the

dairy industry in the Cape Province is at the time of writing not too

bright. Lack of seasonal rains in the Midlands and Border district

tas its reflection in a restricted butter and cheese output. Those
creameries and cheese factories depending upon supplies from the

Cape Midlands are, almost without exception, either closed down for

the present or working at a lof|s ; as instance, at one small creamery,
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visited a few days ago, the total supply did not exceed 10 cans cream
per week, each can of roughlj^ 10 lb. butter-fat, whereas in a good
season the output is 5000 lb. butter per week. On the other hand^
the north-eastern districts of the Cape give every promise of a record
output, and this has been verified by recent reports from these areas.
"Another interesting feature is that the slump in the wool market has
been the means of inducing farmer's, who have hitherto been in the
habit of practically confining all their energies to the production of
wool, to now giving serious attention to the development of the dairy-
ing industry, no doubt with the object in view that it is not advisable
io have " all eggs in 02ie basket."

With regard to the cheese industry, owing to the fact that the
cheese market in England has been decontrolled, our surplus cheese
from here must now compete with that from the other ])ominions
and the open market, consequently cheesemakers are somewhat
dubioU\S as to what price they will pay for milk.

The butter market is still under control, and creameries which
have a firm offer from the Imperial Government for their surplus
supplies of butter are in a more favourable position to know exactly
Avhat they can afford to pay to their cream suppliers for the raw
material.

THE SCHOOLS OF AGRICULTURE AND EXPERIMENT
STATIONS.

ELSENBURG. MULDERS VLEL

Seed Wheat in the Western Province.

Change of iShed.—It is a mistaken theory that a change of seed
from one locality to another is conducive to higher returns or that it

is necessary in order to prevent deg-eneration. So far no evidence is

available to show that wheat necessarily degenerates or "runs out"
when grown continuously on the same ground, and on the other hand,
numerous cases are known where the same variety has been grown for
twenty and more years with excellent results.

Pure Seed.—A coramcn practice to-day is that of mixing two or
more varieties of wheat when planting, irrespective of whether the
varieties have similar maturity, quality, and colour of grain. Several
reasons are advanced in support of this practice. The most usual
explanation is that this system provides the best insurance against
loss from infection with rust. Another explanation is that it facili-
tates harvesting operations in varieties such as Gluyas Early, which
are liable to lodge if these be sown together with a wheat that has a
strong erect straw.

Provided the varieties are properly chosen, no advantage is to be
gained by mixing the seed. Pure seed of the right variety will yield
as well as mixed seed, and the resulting crop will moreover command
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a better price than mixed wheat when sold for milling- purposes.

Millers have often expressed a preference for imported wheat because

of its uniformity and superior grading-.

Grading Wheat for Seed Purposes.—It is highly essential that

wheat be winnowed and graded for seed purposes. Xot only does

this operation free the seed of all weed impurities, but it also segre-

gates all the small pinched kernels from the plump grains—a matter

of vital importance in securing a good stand of wheat.

hnportance of Wheat being True to Name.—Endless trouble is

caused by the variety of names under which the same wheat is known
in different parts of the country. Considerable progress has been

made at this institution in the naming of wheats, and farmers in the

Western Province are urged to send samples for identification

purposes whenever they have any doubt in regard to any variety.

All that is necessary is to address a 1-lb. sample of grain and a small

bunch of ears to the Principal, Elsenburg School of Agriculture,

Mulders Vlei, when the variety will be identified.

Varieties Reeommended by the Elsenburg Sehoo] of Agricul-

ture.—Early to medium early varieties:—
Florence.—Very early, beardless wheat, white grain, tillers

well, but is liable to shatter.

Gluyas Early.—Medium early, beardless wheat, white gram,
tillers well, but is liable to lodge.

Primrose.—Medium earlv, beardless wheat, wliite grain, tillers

well.

Union Selections Nos. 17, 33, 28, 52, 81, 94-1, and 116.—
Medium early white wheats. ISTos. 17, 28. and 52 are

about ten to fourteen days earlier. All these Union
wheats tiller well, have strong erect straw, and are

beardless.

Mid-season varieties :
—

Spring Early.—Bearded wheat with dark coloured kennel.

Tillers well. The straw, however, is weak.

Red Egyptian or Rooi-beentje.—Bearded with soft dark grain.

Tillers very well.

Kleintrouw.—Tip-bearded with small white grain. Tillers

exceedingly well.

Darlcan.—Tip-bearded with plump white grain. Tillers

exceedingly well.

Rieti X Gluyas Cross No. 81.—Bearded with large white grain.

Tillers well and holds the grain well.

Late varieties :
—

Rieti.—Bearded, large dark grain. Tillers very well, but is

liable to shatter.

Bobs X Rieti Cross No. 10.—Bearded grain. Tillers very well

and holds the grain better than Eieti, and is also about ten

davs earlier.
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GROOTFONTEIN, MIDDELBURG (CAPE).

Wheat.—" Yeomaii," a wheat produced by Professor Biffen at

Cambridge, combining- the heavy cropping powers of certain English
wheats with the high-milling qualities of Canadian wheats, and
having, moreover, valuable rust-resistant characters, is considered to

be one of the heaviest cropping wheats generally known. It is,

however, late maturing, and is therefore somewhat at a disadvantage
when planted in the Karroo, owing to the necessity' for late irriga-

tion, and its liability to attack by birds. An attempt has been
made at Grootfontein to combine its valuable cropping and rust-

resistant characters with earlier maturity by crossing it with early
maturing varieties. Some of the crosses obtained have given good
promise, which, it is hoped, will be fully justified by the results of
further trial.

Reports from farmers, who are using the Bird Proof variety of

wheat obtained from this institution are to the effect that it is

proving very satisfactory.

Lucerne.—From the Chinese Lucerne, which after several years'
trial continues to give more satisfaction generally than other varieties
at this institution, some 1700 root selections liave been made and
planted out. In September last a few selections were made and
transplanted, and on these seed is now setting well.

Poultry.—At each of the Schools of Agriculture attempts are

being made to build up high producing strains of birds of the various
breeds of poultry by selection and careful mating and testing of the
progeny in single joens. At Grootfontein a nine-mouths' egg-laying
test of the first generation of the birds selected at this institution for

building up good egg-laying strains was recently completed. The
numbers of birds, breeds represented, average monthly records, and
order of merit, were as follows:—

• Number
'

Average
of Hens in Breed. Monthly

Test. Record.

13 ... White Leghorns 14.7

13 ... Brown Leghorns 13.5

17 ... White Wyandottes 12.3

6 ... Buff Orpingtons 8.7 ,

7 ... White Orpingtons 8.6

6 ... Speckled Sussex 5.1

The White Leghorns scored all along the line, the best and
poorest layens of this breed being better than the best and poorest

respectively of any of the other breeds. Both the Brown Leghorns
and the White Wyandottes, except for two birds in each group, also

gave consistent results. The numbers of eggs laid by the birds of

these three breeds were satisfactory, but the grade of eggs left much
to be desired, the greater proportion not attaining first grade.
Attempts will be made by judicious mating to rectify this under-
grade character, and the result of this mating to be seen in the next
generation will be awaited with interest.
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POTCHEFSTROOM, TRANSVAAL.

The School.—The school closed on the 14th December. Out of

the 30 feecond-year fetudents, 28 secured the diploma, and among
these 20 secured one or more distinctions. The two failed by a small
margin only, and were g-iven the choice of re-examination. Twenty-
nine of the 31 first-year students passed, and of the 6 one-year
students only one failed in one subject. Almost all the successful

candidates are already engaged to take up farming for themselves or

with others as managers, foremen, and assistants in agricultural

propositions.

Live Stock.—The continued drought is beginning to tell on crops
and stock. The amount of rain that fell during the month amounted
to only 1.68. The grazing is getting very poor and additional feed-

ing- with hay and other farm foods is given to dairy heifers and cows
with calf at foot.

It should be a farmer's greatest care to save valuable young stock

during such periods ; any stunting of their development now is a

permanent setback; a little lucerne hay, silage, or other farm-grown
feeds goes a long way in assisting growth. On no account should
dairy heifers be allowed to fall into poor condition. Under present

condition's the price of milk is increased and dairy calves are given
gruels as substitute for the butter fat lacking in skim milk.

Calf-feeding experiments are now being conducted with two
different gruels; No. 1, 2 parts pollards, 1 part linseed; No. 2, 2
parts mealie meal, 2 parts oatmeal, 1 part linseed meal.

The calves run on pasture in the day time and are given a feed of

dry lucerne hay in the evenings. In addition to the gruel they
receive a ration of dry meal, consisting of 3 parts mealie meal, 3

parts oatmeal, 1 part bran. Approximately f lb. of meal per 100 lb.

live weight is fed.

The calves are given portions of the gruels above mentioned with

skim milk according to age, and seem to thrive well. They lose in

body fat, but have sufficient material in their rations (gruel and
skim milk, dry meal, and hay) to grow all the bone and muscle
necessary for proper development.

The grading experiment in Sussex and Hereford cattle has also

been started. It is proposed to grade all culled cows with bulls of

these breeds and to study very carefully each grade of successive

generations.

In spite of the drought, the stock keeps remarkably well owing
to the proper use of grazing paddockis, pastures, and all kinds of

feeds available on the farm.

Stock intended for show purposes are taken in hand now. The
pastures are too poor to improve their condition much or even to

keep them going. A good feed, conisisting mostly of good hay
(lucerne, teff, etc.), some succulents (silage, green lucerne, etc.), and
a fair grain ration, consisting mostly of mealie meal, will get them
on to stall-feeding the first week.

Crops.—Wheat and oat crops have been harvested. Some
varieties suffered heavily from birds, but on the whole the yields are

very satisfactory. A fair amount of seed of different varieties i|6
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available for distribution and will be advertized shortly. Uwing to

ihe drought it was impossible to establish teff and it will be necessary

to re-sow after the next raiu\s. Most of the maize for silage has been
planted, w'hile ground is being prepared for potatoes and mangels.

Experimental Section.—Favourable reports on the American
No. 8 wheat distributed last autumn are coming to hand. This wheat
has so far proved to be the best bird-resistant variety and yields very
well. A breeding plot of Eureka maize was planted ; also

miscellaneous crops. Lack of rainfall has been a serious drawback this

month.

Poultry.-—A large numl)er of White Leghorns and White Wyan-
dottes are available for disposal.

The 100 Bird Intensive House, which was fitted up during
November, has now been filled with 40 White Leghorns and
White Wyandotte pullets ; the remaining birds are to be put in when
the weather is cooler.

Horticulture.—A good deal of fruit-drying will be done to

prevent waste in the orchards. Where fruits have been damaged by
hail or growers consider that prices realized on the markets do not
compensate them, the dried article has much to commend it.

Spraying trees against fruit-fly (using Mally fruit-fly remedy)
should be continued, particularly w-ith late-ripening peaches,
nectarines, and plums. At this time of the j^ear the greatest danger
is that of side-injury. Budding over undesirable varieties to more
suitable ones may now be done. Suckers should be removed from
all trees (i.e. those growths which >spring from the root below the bud
or graft). They are of no value and retard grow-th in the tree itself.

All fallen fruit should be picked up and destroyed by boiling or

burning, to assist in controlling pests. Cultivation of the orchard
should be practised as often ais possible to check w^eeds and conserve
moisture.

GLEN, ORANGE FREE STATE.

All the senior students, thirteen in number, passed their final

examinations, and were awarded the Diploma in Agriculture. This
is the first batch of students to complete their two years' course at
this institution. On the eve of their departure a farewell was given
to them by the members of the lecturing staff, at which the newly-
appointed Secretary for Agriculture was present. Mr. H. A. Curling
was presented with a gold medal by the Technical Ofiicers' Associa-
tion for being the best all-round student, while Mr. E. Kemm was
awarded a gold medal by the Friesland Breeders' Association for
being the best Friesland judge at the inter-school contest which was
held at the Bloemfontein Show in March last. Next year's senior
class will number about thirty.

Namerous applications are being received for the special course
in dairying which will be conducted here instead of at Grootfontein
as heretofore. The course will commence on 15th Februarv.
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CEDARA NATAL.

Winter Feeding.—The opportunity is taken of reminding farmers
that during- the month of February attention should be devoted to

the planting of root crops for stock food during the winter months.
For these crops lands sliould be chosen which are handy to the home-
stead in order to facilitate transport of stable manure to the fields,

and also the green crops from the land back to the homestead. The
importance of the provision of green succulent food material for all

classes of farm stock through the winter months cannot be over
estimated, and is an absolute essential where pedig*ree cattle are
raised. It is a little late at present to commence ploughing up land
for this purpose. The selection and ploughing of the soi] should
have taken place about September or October last, so that now there

should be a stale furrow. The class of land to select is fresh land,

or land which has not been under crop, save grass, for several years.

Root^ are much healthier on fresh ground than on land which has
been cultivated foi- a number of years. Prior to the ploughing*, which
shoubl be as deep as circumstances will permit, the land should have
been heavily manured with rotted farmyard manure, as root crops

are gross feeders, and a large growth of leafy succulent bulky food is

required. Plougbed m September or October, the land will be ready

for a cross-plougliing in February and harrowing, etc., to bring the

s'oii into a proper tilth for the sowing of the various seeds.

The following crops can be sown:—Po+atoe-s, rape, kale, turnips,

swedes, and mansolds.

Students Working on Grafted Vines.

Outbreaks of Animal Diseases in the Union.
During the month of December, 1920, there were reported 5

outbreaks of East Coast fever (3 Natal, 1 Transvaal, 1 Transkei), 31

of mange (9 Transvaal, 22 Cape). 182 of anthrax (86 Transvaal, 36

Orange Free State, 30 Transkei, 22 Cape, 8 Natal), 2 of dourine

(Cape), 2 of glanders (1 Transvaal, 1 Cape), and 2 of tuberculosis

(Cape).
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NOTES ON SOME SUGAR-CANE MATTERS.

By Paul A. van der Bijl, M.A., D.Sc, F.L.8., Mycologist, Natal

Herbarium, Durban.

I.

—

The FuNca of Cane.

The statement is often heard that there are no diseases in cane in

Natal and Zululand. True, we have at present no disease threatening

the extermination of the sugar industry, but there are here, never-

theless, several diseases in cane. According to their nature some
reduce the stand of the cane and thus indirectly the yield per acre,

others interfere or reduce the formation of sugar by the leaves of the

cane plant, while others are responsible for the inversion of the

sucrose accumulated in the cane stalk, resulting in a loss of ^ugar.

These latter may also be responsible for troubles with crystallization

in the mills.

It is our intention in this caption to briefly review the fungi we
have found associated with cane and, through illustrations, to iudicato

the symptoms by which they can be recognized in cane fields.

Roof Disease (Fig. 1).

A soil fungus common in cane fields is Hiiiiantia stellifera, " the

stellate-crystal fungus." This fungiis is evident at the base of the

cane, cementing the ])asal leaves together, and when the cane stool is

opened interwoven white threads of the fungus arc also seen in the

ground between the cane roots.

In smotliering the young buds tlie fungus lessens the stand in

ratoon crops, and it has also been observed to i)revent the growth of

planted cuttings.

It is responsible for killing the rootlets of the cane, and it thus

weakens the plants and makes them more liable to attacks by other

fungi ; and with a diminished root system the plants are in periods

of drought not in the best position to obtain from the soil the water

it still contains. Plants having their roots attacked by this fungus
invariably suffer more from the effects of drought.

Under the microscope this fungus is easily distinguislied from
all others by the stellate crystals which are borne on branches of the

vegetative threads of the fungus. These crystals have given the

fungus the popular name of " Stellate Crystal fungus.'*

In addition to cane, the fungus has been observed on the " um-
thente " grass {Imperata arundinocea), and it probably occurs and
vegetates on other grasses as well.

On cane the fungus is of the nature of a weak parasite and
control methods sliould aim at thorough cultivation to ensure a

vigorous growth of cane, conservation of soil moisture, and aeration

of the root system.
Needless to say, cuttings with leaves cemented together by this

fungus should not l)e used for planting purposes.
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Leaf Diseases.

Leaves of tlie sugar-cane are subject to a luunber of leaf spot

diseases caused by fungi. The two most commonly niet with here

are the "ring-spot" (Fig. 2), caused by the fungus Leptosphaeria

sacchari, and the " eye-spot " caused by the fungus Hclminthosponum

sacchari.
. •

, i i

These diseases are especially bad during moist, cool seasons and

Fig. 1.—Root disease of cane. Tbe fungus is evident on the

cutting and on the basal leaves of the young shoots.

in noist, cool localities. A Phoma fungus is usually associated with

the Leptosphaeria, and is only a stage in the life-cycle of the \attei\

Killing areas of the leaf tissues, these fungi interfere with the

normal function of leaves as builders up of starch and of sugar trom

the carbonic acid gas of the atmosphere.
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In bad infec-tions the plants are seriously affected and even the
leaves wither.

As a general rule treatment for these two diseases is not found
necessary, but observations should be given to the different cane
varieties in cultivation here to see which are the less susceptible to
these leaf funoi.

Fig. 2.—" Eye-spot" di.scase of cine leaves.

Stalk Diseases.

The stalk of the cane is the region from which sugar i,-, manu-
factured and fungi occurring on or in it should be viewed from two
aspects: (1) their effect on the plant as such, (2) their elfect on the
sugar stored up in the cane, any loss in sugar which may be caused
by their presence, or products formed by them which may later cause
trouble in the mills.
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Stalks suffering from fungoid attacks usually show tlieir diseased

condition by a reddening of the internal tissues. Stalks red inside

should be viewed with suspicion, should be sent preferably to a plant

pathologist for examination and report and should most certainly not

be used for planting purposes.

In Natal and Zululand we have two widely distributed fungi

which are responsible among other symptoms for a reddening of the

interior of the stalks and the inversion of the sugar stored there.

Fig. 3.—The fruitiap; pustules of the " Rind Disease"

fungus breaking through the rind of attacked

stalks.

They are Melanconium sacchari—the " rind disease " fungus—and
{Jephalosporiuvi sacchari.

The former fungus is easily recognized by the way the spores

break through the rind of the cane (Fig. 3) and form either long

kinky, black threads or velvety black patches, depending on moisture

conditions prevailing at the time.
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The second fiinous has not been nhserved to fruit on standing"

cane, but its spores ])robablY form in alnmdance when infected cane-

decays.

Cane is a crop which, owin*';' to the huifi' period it remains on the

ground, often not under the best conditions for growth, is very

susceptible to drought and other adverse conditions when the cane is

weakened and the stalks are especially susceptible to attacks by fungi.

We have also noted that the root disease, by weakening the plants,

makes them more liable to fall a prey to other fungi.

Practically in no other plant crop is it as necessarj% in considering

the diseases to which it is subject, to take into careful consideration

external influences and conditions of growth. Any one fungus
wepkening the cane may make it more liable to attack by another
and, periiaps, more serious one. Instead, therefore, of considering the

individual fungus only a wider view should be taken, and the influence

on the plant of the fungi individually and in combination with others,

and the various conditions in which the plant may occur at the time-

of infecii(ui, should be taken into account.

Fig. 4.—A fungus (Sohizophijllum commiaie) common on old cane stalks.
A. seen from above ; B. from below and showing the gills.

It will readily be admitted that fungus whicli attacks a cane-
stalk and, while not being deadly to the plant, inverts the sucrose or
causes other undesirable disintegration products, is of serious
consequence to the sugar industry. Therefore the presence of fungi
in stalks of cane is of the greatest economic importance to the
industry.

The yearly loss in sucrose caused by stalk fungi is not easily
estimated, but it is probably considerably higher than the majority
will imagine, and an inspection of cane arriving at the mills would
soon reveal a fair percentage of stalks with these fungi in them and
the sucrose inverted.

AVhen cane is allowed to over-mature the stalks become less-

resistant to attacks bv fungi.
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It is remarkable that thus far we have not observed the fungus
Colh'totricliuvi falcatum here, since it has been recorded from nearly

all the cane-growing countries.

A fungus, known by the name ScJiizophyllum commmie is illus-

trated in Fis" 4. I have conimonlv found this fungus in Zululand on

Fig. 5.—A physiological trouble of cane stalks. The centre

has strips of spongy tissue or cavities surrounded by
spongy tissue.

old cane stalks lying on the ground, but never on standing cane. It

is, however, mentioned here because it has been recorded as a wound
parasite of cane from Java and the West Indies. The fungus is

common everywhere on old stumps and logs of various trees, and

occur also as a wound parasite of fruit trees.
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2.—A Physiological Tkouble.

Plants, like animals, are subject to constitutional derangements
brought on by external influences and conditions of growth. One
such derangement in sugar-cane is the occurrence in the inteinodes

of strips of spongy tissue or cavities surrounded by spongy tissue

mg 5).

This condition is also recorded from Java, and is t'ouiid in cane
in which for some reason the growth has been irregular, such as a

set back followed by a subsequent rapid growth.

The cells in the spongy tissue are dead, filled with air, and na
suciose can collect in them. It is hence readily evident that a stalk

composed largely of this tissue has less sucrose than a normal stalk-

Such spongy stalks readily fall a prey to the attacks of fungi.

3.

—

The Non-Setttnc; or Seed in Uba and Other Cane Varieties
IN South Africa.

Not long ago I listened to a most interesting lecture, when the
full details for cross-pollinating the flowers of cane were minutely
described, and the desirability of raising seeds of cane here were
carefully entered into. Unfortunately with our present knowledge
not much success can be expected in this direction with the varieties

which have arrowed here. The reason is evident when the anthers
and pollen of the Uba or some of our other varieties are examined.
It can be summarized as follows:—

(1) The anthers appear to have lost the power to open, and
such pollen as they may contain is not liberated.

(2) The pollen is remarkably scanty in the anthers.

(3) vSuch pollen as is present differs from normal pollen in the
following aspects, which lead to the conclusion that tliey

are sterile :
—

(a) The pollen grains are irregular in si/e (norinal pollen

of cane is circular).

(6) The pollen grains are devoid of starch ajid, compared
with normal grains, appear like empty shells (normal
pollen of cane is rich in starch).

Until such time as we procure a variety with normal, viable

pollen not much success (if any) can be expected from attempts at

either cross-pollinating or selling.

It will be evident that making a microscopic examination of the
flowers of any cane variety, with the object of determining whether
the essential parts are fertile or sterile, is essential before the variety

is used for attempts at seed production. Such an examination will

give an idea of the degree of success that may be expected and will

save much time.
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THE PECAN NUT.

(V I. Tribolet, Chief, Division of Hnrtirullnre.

The pecan unt is closely allied to the walnut, in fact it belonofs to

the same natnral order (JufjJandarea). It is one of the hickories and
ihe generally accepted botanical name is Hicorw pecan. It groMs

wild in Texas, Mississippi, Alabama, Florida, and other adjacent

territories aroiuid the Gulf of Mexico. Until quite recently this

fruit tree was not cultivated as an ordinary (;r(diard tree, the whole
of the pecan output being obtained from the trees growing wild in

forests. Of late years pecan growing has become increasingly popular

in parts of the IJnited States, to such an extent that orange groves

are being eradicated in order to plant pecans, and consequently it is

now one of the most important nuts grown m America. The trees

lieing put down from year to year will soon bring the yield of pecan

nuts up to that of the walnut, which it will, as things are at present

progressing, soon surpass in output, as it does m quality and delicacy.

These few notes are not intended as a treatise on this wonderful
nut, but are simply written to awake an interest in some of our more
progressive fruit growers who may see fit to take up the culture of

the finest edible nut grown in any part of the world.

The pecan tree is not altogether foreign to this country as it is

found growing here and there in a great many parts of the Union.
The history of the first introduction of the tree into South Africa

is obscure, but it is known that a few years ago introductions were
made by the late Mr. Watkinson, of Cairn, Transvaal, mostly seedling

types, and since then several good varieties of trees have })een intro-

duced by different growers, one being Mr. J. Bell, of Krantzkloof,

TS^atal. One comes across odd trees in Natal, Drakenstein, Oudts-

hoorn, Potchefstrocm, ]\'elspruit, and other places. In some, if not

most cases, the name of the tiee is not even known by those on whose
faims it is found.

Proparjation.—The propagation of this tree from the seed is not

difficult, and is similar to that of the walnut, exce'<l that as ^-lou

as the nuts are ripe those required for seed should be stratified in

beds of slightly moist sand mixed with a little wood-ash; should they

become very dry, it is advisable to soak them for two or three days in

water before placing them in beds to germinate, i^s soon as the nuts

.start to show life by splitting, they are planted out in nursery rows,

about 3 to 4 feet apart and a foot in the lines. The ground should be

well worked and must be naturally fertile or made so by the addition

of manure, well rotted, and worked into the soil. The rows in which
the nuts stand are usually sunk to the depth of 2 to 3 inches, and,

after setting out the embryo plants around which the soil must be

well pressed, a layer of ash or weak stable manure is spread in the

hollowed out rows.

5
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Wlien the seedling is about a foot above ground, the tap root,

which is enormous, will be found to be from 2h to 3 feet long ; during
the season, when the tree is dormant, this root may be severed at

about 1| foot below the surface, and the tree allowed to remain in

the ground for another year and then planted out in the orchard a1

distances of from 30 to 60 feet apart, according to the type of soil

in which the tree is to remain. It reaches in 10 to 15 years under
favourable conditions a height of 50 to 70 feet, and specimens are in

existence 9 feet in diameter and 100 to 170 feet high. Although a

few nuts are borne after 4 to 5 years of growth, anything like a crop

is not expected till the tree reaches the age of from 8 to 12 years,

when the yield may reach anything from one to three bushels of fruit,

increasing as the tree gets older, up to say 20 bushels.

The pecan, like the walnut, is very long lived, and in dee\) fertile

eoil will grow and bear for a century or so.

Soil.—It thrives best in deep fertile sandy or clayey loams,

l>ottom lands near river-beds and on alluvial deposits. But althoTigh

it favours this type of country, it has a fairly big range of growth,

and fine specimens are found where the soil is deep and of sTich a

nature as to admit the roots easily, on foot hills, and even up the sides

of what may be termed mountains. Though partial to fairly moist,

the soil must be well drained and the water-content always kept on
the move. The tap root has the reputation of seeking water at great

depths.

Planting.-—If the rainfall is not abundant, moisture must be

supplied by irrigation. In planting out, a hole 3 feet square and
about the same depth should be dug, the best soil being placed in

contact with the roots and well stamped throughout, except the few
inches of the uppermost layer. Care must l)e taken that the trees are

not planted too shallow. The nursery mark should even be a little

below the general surface of the ground and the soil piled somewhat
up the stem and allowed to remain so.

Grafting and Budding.—As with most other trees, the product

of seedlings, however carefully selected, is variable, so that the work-

ing over of proved varieties is resorted to. In the infancy of what
might be called the domestication of the pecan, great difficulty was
experienced in obtaining a fair percentage of "takes" in either the

grafting or budding method of working over varieties to seedling

stocks. This difficulty has now Ifeen practically overcome, and with

a little extra care good results are obtainable. After some study and
experimentation it was found that bud-wood should be taken from

the previous year's growth, that the bud should be surrounded by a

large area of bark and that the plate or patch bud gave better results

than almost any other kind of bud, and instead of the T slit, as used

for shield budding, the H or side W gave the best results. The old

annular ring or flute bud is also good. The science and art of the

whole operation consists in cutting the buds exactly to fit the incision

made on the stocks. The " Metrogreffe " or bud-cutting calipers

might be used effectively in this operation. The patch or plate bud
is simply a square or parallelogram of bark cut from the stock, and.

a similar piece cut from the scion, with the bud in the centre and
fitted exactly into the wound made by removing the piece of bark

from the stock. In the upright H bud the flaps of bark from the
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transverse cut are turned upwards and downwards and the bud
inserted, the upper and lower edges of the bark surrounding the
bud being levelled down with a sharp knife. In the side M bud the
flaps are turned from the transverse cut, the one to the right and the
other to the left, the side edges being levelled. It is understood that
all this has to be done rapidly, so that no drying out takes place in
either stock or scion, that a very sharp and clean knife is used, and that
the flaps in both the upright and side slits are pulled over the bark
portion of the bud and firmly tied with raffia or some such material

;

and, further, that a certain amount of cold mastic (grafting wax) is

pressed over all parts of the incisions. As a further precaution gum-
edged paper is bound, starting from the bottom and working to the
top, in a spiral fashion, covering the whole of the part operated on;
this forms a sor'^ of frilled petticoat that carries off any drip of rain
or dew that might injure the bud, and also protects from cold winds
or glaring sun. Over and above that, a sheet of paper is sometimes
tied tightly round the stem of the stock three or four inches above
the bud, which is thus covered by the loose lower part of the paper,
assuming somewht the shape of a crinolene or inverted funnel. There
are various other types of budding practised that need only be men-
tioned here, such as the " chip bud " and the " triangle bud," but if

success is not attained by using those already described it is not likely
that it will be with other types of buds.

Grafting.—Various kinds of grafts are used, but one of the most
successful and popular is the "rind or bark" graft. The "whip
tongue " is also largely used in top grafting old trees. It is unneces-
sary to describe the operations of grafting, which are the same as for
other fruit trees.

The one important point is that both buds and scions for grafting
are taken from wood of the previous season. A terminal bud, that
is, the fruiting bud, should not be used as a scion, as from the habit
of the tree's growth the bud or the second bud below the terminal
takes up and continues the main vertical growth of the tree, and
becomes a leader for the time being.

Stocks.—The stocks on which to work selected pecans are varieties
of hickories or seedling pecans. The affinity of pecans with many of
the hickories is good, and the range of adaptability to various soils

may be somewhat greater than that of the pecan seedling itself,

althoughj taking all things into consideration, pecan on pecan
seedlings are probably better than those on hickories.

Varieties.—There are somewhat over 100 varieties of selected
pecans, some, as in other trees, doing better in certain soils and situa-
tions than others. A few of the most approved and tested varieties
are Stuart, Mantusa, Van Deman, Money-maker, Achley Pabst,
James, President, Carmen, and Sovereign.

Up to about 50 nuts to the pound is considered a fair-sized

sample, although as few as 25 to the pound of some varieties may be
selected. The tree is monoescious, as is the walnut in its flowering
habit, that is, the staminate and pistilate blossoms are borne
separately upon the same tree. The staminate'' blossoms appear in

clusters of catkins upon the last season's growth, somewhat in advance
of the pistilate blossoms, which are found only at the terminals of

the new branches.
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The tree may be expected to thrive in most of the regions adapted
to the culture of ordinary tree fruits of the temperate zones. As a

rule, if left to grow at will, it does not stand up well against strong
winds; no douht pruning to give a better scaffolding and greater

stiiliility to a certain extent will modify this defect.

Ov^iijg to the trees being planted at so great a distance apart,

culturos of different sorts are cariied on between them during tlie

early period of flic orchard's development.
Like all other cultivated plants, the pecan tree has its enemies

in the shape of insect pests and fungoid diseases, but as yet probably
not as many as most orchard trees have.

There is no reason why the growing of the pecan should not prove
highly remunerative in many parts of this count iv and especially in

Xf-.tal.
•

In the Cow Byre, Cedara School of AgricuUure.

Export of Grain, etc.

The exports of grain, etc., for tlie month of Dec ember, 1920, were

as follows, in bags:—Maize, 92,213; maize meal. 85,709. maize iiour.

899; maize grit (rice), 50; hominy chop, 16,096; oats, 83: and
kaffir corn, 500; total, 195,550 bags.'

The total number of bags exported for the six months ended 31st

December, 1920, was maize, 296,502; maize meal. 221.034: maize

grit (rice), 3111; maize flour, 1199; hominv chop, 48,316; oats,

1137; kaffir corn, 664; beans, 1213; lucerne seed, 366; total, 573.542

bags.

Stocks on hand at all ports on 31st December, 1920, were in

bags:—Maize, 36,644; maize meal, 22.440; oats. 11:39; beans, 70;

kaffir corn, 302; and millet, 11; total, 60,606 bags.
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COLD STORAGE CONDITIONS FOR EXPORT
FRUIT.

Report, dated 28tli December, 1920, by the Chief,

Division of Botany, to the Secretary for Agriculture.

Last year a report dealing with the channels through which export
fruit passed was published as Bulletin No. 2 of 1920 (" Wastage in

Citrus Fruit shipped for Export "). Since then the matter has been
gone into more fully as regards the transit of citrus fruit for export
from the orchards to the overseas market, and a detailed report on
the same is at present in the printer's hand.

Recently, however, thi^ (icveinment cool chambers, owing to re-

construction, were not available for the storage of fruit, and use was
made of Chamber No. 20 of the Imperial Cold Storage Company for

the storage of export fruit.

In lesponse to requests from the Government Fruit Inspector,
Mr, Eoworth, and various fruit-growers' societies, that periodical
examination should be made by this Division of the chambers used
for export fruit, arrangements were made, with permission of the
manager, to make a mycological examination of the atmosphere in
the cool chamber of the Imperial Cold Storage Company at Cape-
town during the early part of December. The examination was
carried out by Mr. V. A. Putterill, M.A., Government Mycologist.
Capetown, and Miss M. R. H. Thompson, B.A. M.Sc.,' F.L.S.,
Mycologist, Pretoria, in the presence of Dr. Marloth, consulting
chemist and bacteriologist to the Imperial Cold Storage Company.

The following report has been furnished by Miss Thompson, who
subsequently took charge of the work as Acting Government
Mycologist at Capetown during the absence on leave of Mr.
Putterill :

—
' Chamber No. 20, in which the culture plates were exposed,

is large with a floor-space of 2632 square feet. It is cooled by
}neans of ammonia. The pipes containing this ammonia are

exposed and cover the roof of the chamber; an electric fan
keeps a constant current of air circulating throughout. The
temperature is maintained at 36° F. A mycological examina-
tion of the atmospliere of Cool Chamber No. 20 was made on the

13th December. The appearance of the chamber then left little

to be desired. It was tidy and clean; the walls were white-
washed, and there was a thick layer of clean sawdust on the

floor. A faint smell of ammonia could be detected. Fruit boxes
were stacked along the wall on the left of the door.

" During a visit to this chamber a few days previously

there was no sawdust and the floor was then damp owing to

leakage from the overhead pipes. The odour of ammonia was_
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very distinct. Plates were exposed at four points in the

chamber for 5 aud 15 seconds, and these after incubation showed
an almost negligible amount of contamination. Five out of the

eight plates showed no infection whatsoever, while only two
growths of Penicillium italicvm. were obtained.

" Two plates exposed just outside the chamber door, how-
ever, were very heavily infected. The one exposed for 5 seconds
showed some 26 bacterial and fungus growths, while that exposed
for 15 seconds showed 54 growths. Of these there were two
growths of Aspergillus niger, six growths of Penicillium
italicuvi, and several other species of Venicilliuiii, some bacteria,

and some yeasts.

" Plates exposed in Parliament Street showed practically

nothing.

" On the whole, therefore, judging from the appearance of

the chamber and the condition of the atmosphere as revealed
by the culture plates, the state of affairs in Chamber No. 20
of the Imperial Cold Storage Company is quite satisfactory.

With proper precautions this necessary condition can be
maintained, but attention in particular will need to be directed
to conditions prevailing outside the chamber, otherwise constant
opening and closing of the door will be the means of permitting
ingress of this air, and thereby bring about contamination of

the chamber.
" The following table shows the amount and nature of the

contamination found :
—

3 p.m., I3th December, 1920.

Locality.
Length of

Exposure.

Total

Number
of

Colonies.

Nature of Colonies.

Centre of chamber
Floor level ...

Far corner

Floor level ...

On step at door

On pile of fruit boxes
3 feet high

Outside chamber, floor

level, near door

On curb Parliament
Street

5 sec.

15 sec.

5 sec.

15 sec.

5 sec.

15 sec.

5 sec.

15 sec.

5 sec.

15 sec.

(fig- 2)

5 sec.

15 sec.

1 mixed colony of P. italicum and Bacteria.

Bacterial colony forming centre.

P. ltd I icum,

4 Yeast.

4 Bacteria, 1 Hoi'modendron.
4 /-•. ita/iciiin. Rest other species of Peni-

cillium. Certainly no P. digitatum,

2 A.spergillu.s niger. 5 Yeast.

4 Bacteria. 1 mixed colony of Penicillium
and Bacteria.

1 mixed colony of Penicillium and yeast.

2 P. itaUcwm. Rest I'enicillium other

species. Certainly no P. digitatum.
1 Spluici'oneiaa.

1 Sterile mycelium.
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IPlioto M. n. n. Thomiton.

Fifi. 1,—Contamination on plate exposed for 5 seconds at floor

level near door outside cool chamber No. 20.

[Photo^M. B. B. Thomson.

Fig. 2.—Contamination on plate exposed iot 15 seconds at flcor

IcTTol iioQ^ rIr,/^^. rMifci.^o nnn^ nhrtmhoT No. 20.
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It is clear from the results of the examination made tliat the

Imperial Cold Storage Company at Capetown have spared no pains

to put their cold storage accommodation for export fruit in ])erfecj

order and under as sanitary conditions as it is possible to obtain.

If this stale of affairs is maintained and atleiit.on is also direi-ted

to conditions outside and in the immediate A'ieinity of the cool

ciiiiinbers. fruit growers and fin it merchants can have no complaints
to make with legaid to the conditions under which ex])Oi t irnit is

stored at Capetown.

Students Packing Oat Sheaves.

Students 'I'lu'eshiu"- Oat.--.

Bulletins for Distribution.

This office holds a stock of bulletins dealing with various braiiches

of agriculture. A list of them will be posted to any one applying

therefor to the Editor, Journal of the Department of Agriculture,

Pretoria. According to the list it will be seen that certain of tiie

bulletins are priced, and in applying for such the payment must
accompany the application. Postage stam])s, postal orders, etc., are

accepted in payment,
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A SOUTH AUSTRALIAN VINEYARD SOIL.

By CiiAS. F. JuiuTZ, M.A., D.8c., F.I.C., Agiicultural

Research Chemist, Capetown.

JiiKiNc; my brief tour in Australia in the latter haif of 1914, 1

had the opportunity of visiting, amongst other localities of interest,

the district of xing*aston, about 40 miles north-east of Adelaide, South
Australia. The State of South Australia has about 20,000 acres under
vines. Some of these are situated on the slopes of the Mount Lofty
Ranges, and others at the foot of the Barossa Ranges. To the latter

belong the vineyards around the town of Angaston and the estates of

the widely-famed Chateau Tanunda. The late E. T. Bullen, the

well-known author and lecturer, after visiting- these South Australian
vineyards wrote: "This strong, red soil, bearing evidence of

abundance of iron on every hand, seems to be the natural home of

the grape, and to be free in an amazing degree from those insect

pests which have made the lot of the French and Italian vignerous
such a weary one. Every A^ariety of grape seems to flourish here in

such wonderful luxuriance and fecundity, and witlial in such health-

fulness of foliage and fruit, that the eye wearies of admiring- their

prolific masses."

jS'ot far from Angaston and Tanunda is the Seppeltsfield estate,

which has some TOO acres of vineyards and the largest winery in the
world. The Chateau Tanunda Company, on the other hand, lays
itself out for the distillation of brandy rather than t1ie production of

wine, but the feature that claimed my attention while walking across

the Company's vineyards was the character of the soil, and it seemed
to me desirable to obtain some of it for comparison with the soils of

South African vineyards.

Geologically the Angaston district belongs to what is known as

the lower members of the Cambrian series, with pre-Cambrian scliists

and igneous intrusions in places. The lowest limestones of the
Cambrian rocks of vSouth Australia also occur in this district in the
form of highly crystalline marbles. The estates of the Chateau
Tanunda, from whicli I procured a soil sample, are on the Cambrian
formation, comprising clay-slate, shale, sandstone, grit, and con-
glomerate, with limestone and dolomite. The Barossa Range, to the
east, consists of pre-Cambrian boulder beds, with slate, quartzite, and
quartzitic conglomerate.

One of the most important discoveries yet to be made in South
African geology," said Dr. Rogers nine years ago (presidential

address to Section B of the S. A. Association, Capetown, 1910, p. 31),
" is the position of the stratigrapluLsl succession of the equivalent of
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the Cambrian system of other coutiuents. Until Cambrian beds are

recognized there can be no thorough comparison of the ancient rocks

with the pre-Cambriau of other countries."

Moulle in 1885 correlated the Malmesbury geological series with

the Cambrian formation, and, like E. J. Dunn and others, looked

upon the Table Mountain series as lower Devonian. This would mean
that the vineyards of the south-western Cape have been established

mainly upon soils derived from Cambrian and pre-Cambrian rocks.

The Manager of the Government Wine Farm, Groot Constantia

(which lies partly on granite and partly on Table Mountain sand-

stone), pronounced the South Australian soil to be totally different in

character from the soils of the Constantia Estate, being very much
lighter. It compared very favourably, he said, with the soils further

away from the mountain slopes, such as some of those at Berg Vliet

and Sillery, but as these form only a small area, his general summary
was that the Constantia soils are far heavier than that from Chateau
Tanunda and nearer to clay in character.

Some of the Australian soil was sent by me to Dr. A. I. Perold,

Professor of Viticulture at the University of Stellenbosch. Dr.

Perold applied some physical tests to the soil and said that he con-

sidered it very sandy, fine-grained, and containing a fair amount of

silt. " If the elements of plant food are present in fair amount,"
he wrote, " it should be a ]3roductive soil under favourable condi-

tions." But he added that under suitable conditions vines grow in

almost any soil.

I sent a quantity of small stones sifted off from the Australian
soil by means of a 3 mm. sieve to Dr. A. L. du Toit, geologist to the

Irrigation Department, for an expression of his opinion. He replied

as follows :
—

" The sample that you forwarded contains ' large ' fragments of

quartz, lumps of a ferruginous material rather like that known as

the laterite of the Cape, e.g. small grains of quartz sand cemented
with a little ferric oxide, and small pieces of a recent calcareous sand-
stone or impure limestone, like those found in the Van Hhynsdorp
district, or in the northern Karroo. I think the sample could be
matched with soils found in the coastal part of Clanwilliam or Van
Ehynsdorp."

Many of the Cape vineyards are situated on granitic soil, for

instance, in the Paarl district and at the base of Table Mountain.
The old settlers did wisely when they selected the granite soils for

constituting their vineyards; instinctively they selected a geological

formation capable of supplying potash to the potash-loving grape.
It is, however, not with such soils that the Angaston soil is to be com-
pared, as the sequel will show, but with the sandier and poorer soils

derived from the Table Mountain sandstone and quartzite.

The weight of the entire sample brought from xingaston was
28.8 lb., and it consisted of:—

Per cent.

Stones (larger than 3 mm.) .51

Coarse gravel (3 to 2 mm.) 1.25

Soil (below 2 mm.) 98.24
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After sifting off the stones and coarse gravel the residual soil,

upon mechanical analysis, was found to be composed as follows:—
Per cent.

Fine gravel (2-1 mm.) .60

Coarse sand (1-.5 mm.) .75

Medium sand (.5-.25 mm.) 25.97
Fine sand (.25-. 1 mm.) 43.35
Very fine sand (.1-.05 mm.) 15.58
Silt (.05-. 01 mm.) 6.33
Fine silt (01-.005 mm.) 5.26
Clay (below .005 mm.) 2.16

The soil may be classed as a medium sand, light brown in colour.

It is very uniform in texture, about 85 per cent, consisting of particles

between one-half and one-twentieth of a naillimetre in diameter.
There is practically no coarse material and but little silt and clay in

its make up. The general appearance of the soil and also its character,

as shown by the mechanical analysis, is not unlike that derived from
Table Mountain sandstone, and, like the latter, it is made up very
largely of fragments of quartz from .1 to .5 mm. in diameter.

As regards the chemical composition of the Angaston soil, it is

indicated in the following table :
—

In 1 ram. product— Per cent.

Moisture .63

Loss on ignition (organic matter)... 1.47

mtrogen 082

hi I 7n7n. product—
Lime .163

Magnesia .040

Potash ... ... 069
Phosphoric oxide

—

soluble in cold hydrochloric acid .017

soluble in strong boiling acids... .030

Here, except for a somewhat larger proportion of lime, there is

a great similarity to the soils of the Table Mountain and Malmesbury
series in the neighbourhood of the Cape Peninsula. The moisture
content—as may be expected in so sandy a soil-^is low, and so is the
proportion of organic matter. The soil has consequently but little

nitrogen. It is not more than fairly provided with potash and is

decidedly poor in phosphates. The only plant food constituent

present in satisfactory amount is lime.

By way of comparison the following tables of averages are

appended. The Malmesbury averages represent 14 soils from the
Paarl and Stellenbosch Divisions ; those of the Table Mountain series

represent 46 analyses of soils taken from 12 districts of the south-

west Cape Province.
Malmesbury Table Mountain

Series. Seiies.

Nitrogen 087 .132

Lime 039 .034

Potash 039 .031

Phosphoric oxide .039 .036
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Soils such as these want all-roimd manuring if grapes are to

be successfully cultivated, and especially is there a need for potash,

a form of plant food required by all sugar or starch-containing crops.

They also need to be well supplied with stable or kraal manure,
which would add to the deficient humus cdiitent of the soil, and
increase its watei-retaining power in a manner that the l;are addition

of artihciais can never do.

General View from Vineyanl, Elsenburg School of Agriculture.

Stables on right, Classrooms and Laboratories on left.

The Value of Winter Feed for Stock.

The following information, which has been brought to the notice

of the Department, provides a striking instance of the value of winter

feed for stock :
—

In an eastern district of the Orange Free State were two farmers

on adjoining farms, each cultivating 500 morgen of land. In the

season 1919 the one spent £120 in growing winter feed for his stock.

During the severe drought of 1919 he lost no stock, and further had a

good crop of calves in the following year. The other farmer grew no

winter feed, and owing to the scarcity of grazing due to thi^ drought

had to trek with his cattle. He had to pay £87 in grazing fees, and
moreover lost forty head of cattle, and obtained in the following

season only half a normal crop of calves from those cows which
survived. By losses through death and by grazing charges the

drought cost this farmer £487 (if the animals which died be valued at

£10 per head), which is £367 in excess of the cost to the other farmer

cf growing winter feed. In addition to this, there was ccnsiderable

loss through not getting a good calving ser.son in 1920.
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DISEASES, TICKS, AND THEIR ERADICATION.

By Sir Arnold Theiler, K.C.M.G., Director of Veterinary

Education and Research.

One of the results of scientific investigation into the cause of .stock

diseases contracted in the veld of South Africa Avas the cognizance
that ticks play an important role in their maintenance and proi)aga~

tion. It is advisahle to review our knowledjjre concerning- these

diseases, as well as that of the life-history of the ticks which transmit
them. Such a review will illustrate the utility and necessity of

eradicating' ticks ; it will guide us in our recommendations of methods
to be adopted for their control and eradication. It will further be

demonstrated that it is possible to prevent disease and save cattle by
transferring the stock from an infected area into a clean one,

according to a carefully worked out method, based on accurate know-
ledge of the life-history of the tick.

All tick-borne diseases are caused by micro-org-anisms present in

the blood stream. These organisms belong to diftejf nt groups ct blood

parasites, and are all visible under the microscope witli the exception

of one, the causal agent of heartwater in ruminants, wnich belongs to

tlie group of ultra-visible viruses.

Biliary Fever of Horses.

The cause of this disease in South Africa is NuttaUia cqin

(formerly called Piroplasvia equi). A similar disease caused by an
allied parasite, Babesia cahalli, is found in Europe. It has not yet

been definitely demonstrated whether the allied parasite is present in

Soaith Africa, but it may be expected to be found at any time. Our
biliary fever affects all equines. The disease, hovrever, varies some-
what in severity of symptoms in the horse on the one side and the

donkey and its hybrids on tlie other. It is laiown over the greater

])ortion of South Africa; certain areas, however, i.e. parts of the

Karroo, seem tO' be exempt. Animals born and bred on the veld of

the infected parts, once they are grown uji, are not so liable to suffer

from the disease, and they do so only under specird conditions. This

observation is due to the fact that young equines (foals), although
they contract the infection as soon as they are turned into the veld, do

not readily die from tlie disease. They recover and acquire a con-

sideral)le amount of immnnity. The chief suffer.^r is the animal bred

either on uninfected farms or in stables, or imported from oversea.

The parasite that causes the biliary fever lives within the red

corpuscles of the blood, where it multiplies and subsequently invades

a smaller or greater number of other corpuscles. Its action is the

destruction of the red corpuscles, and the more j^arasites present or the

quickei' they multiply the more dangerous becomes the disease. The
destruction of the corpuscles becomes apparent in the anaemia whicli

follows. In the horse, however, this anaemia is bidden, so to say, by

fi bilious condition. The destrnction of the red corpuscles leads to
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the separation of the colouring matter from the corpuscles, which is

deposited in the liver, and there undergoes a change into bile stain.

An over-production of bile takes place, which is carried into the
blood stream and absorption into the tissue follows. Hence we
recognize biliary fever in the horse principally by the yellow dis-

coloration of the mucous membranes. It is very rarely that the

destruction of the red corpuscles leads to colouring of the blood plasma
and to subsequent red urine. In the mule and in the donkey tiie

jaundice is not pronounced, and the white membranes indicating
anaemia are typical of the disease.

The remarkable fact has been established that an animal, say a

horse, which has recovered from this disease retains the infection in

its blood. We cannot see the organism microscopically in the blood
of such an animal. The corpuscles have an absolutely nonnal aspect
and the animal to all appearances is healthy, but when we inject its

blood into a susceptible imported horse, mule, or donkey, we promptly
produce the diseavse, which can end fatally and be of such a virulent

character that it differs in no way from that contracted naturally. This
fact has been made use of to prove that tlie various piroplasms of the
horse and the donkey and of the hybrids are identical.

In our experiments we have proved that the blood of an animal
which has recovered, and which for eighteen months has been kept in

a stable, still proved to be infective; and it can be concluded that
once an animal has recovered its blood remains infective for the
remainder of its life, ,at least if such an animal remains exposed in

the veld.

This disease is carried by ticks, the ticks being the real hosis of

the parasites. Our experiments show that the common blue tick

(Boophilus decoloratus) is not implicated in the propagation of the
disease, but that the red tick (RJiipicephalus evertsi) acts as a trans-

mitter.

We have transmitted the disease with ticks which have been
feeding on sick animals and on animals which had recovered. The
incubation time of the disease, when contracted from ticks, averages
abmit three weeks.

RedWATER IN Cattle.

South African redwater is due to the j/resence of Babesia
higemina (formerly called PrroplasTna higentimun), a parasite similar

to that of the horse, which invades the red corpuscles, multiplies and
increases in numbers, and causes the destruction of the corpuscles.

Whereas in biliary fever of the horse discoloured urine, due to the
breaking down of the red corpuscles, but rarely occurs, it is almost
an invariable symptom of redwater in cattle.

As regards susceptibility, the conditions are similar to those
referred to above under biliary fever in horses. Cattle born and bred
on redwater-infected veld become immune. Tlie animals bred in

stables and imported from areas free of redwater contract the disease
easily and in many cases die. The calf is susceptible, but it usually
contracts the disease in a mild form and recovers comparatively
easily. It is then immune. Only under special conditions are break-
downs of immunity noticed.

American investigators were the first to prove in a convincing
way that Texas fever, i.e. redwater, is a tick-transmitted disease,
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and we in South Africa have repeated the experiment on imported
stock and with ticks sent to Paris and London. It is the blue lick

which carries the disease, although subsequent experiments have
shown that the brown and the red ticks can also act as hosts of

Babesia bigemina. These two form the exception rather than the

rule, whereas practically every one of the blue ticks can transmit the

infection.

We can also show from experiments that blue ticks collected from
horses can occasionally transmit redwater to cattle, a fact previously

noticed in the transmission of human tick fever, wliere the prog-eny of

an infected tick remained infective for several generations.

We have stated that the animal born and bred in Soutli Africa

is immune, and what we have said about immunity in biliary fever

of the horse applies to redwater in cattle. The immune animal
retains the infection in its blood. This has been proved by tapping

an animal born on the veld and injecting an imported susceptible

one. An animal which recovered from redwater in 1902 proved still

to possess virulent blood in 1909. American investigators have even

proved that the blood of a cow which had recovered from Texas fever,

and had remained for twelve years out of the infected area, still

produced the disease. This observation does not, however, apply to

all recovered animals which are subsequently stabled ; it has been

experienced that blood of immune cattle, when used for inoculation,

is not always virulent, at least when used in quantities of 5 c.c. per

dose.

The incubation period of this disease, when naturally contracted

by ticks, is about seventeen or eighteen days.

The progeny of blue ticks collected from cattle recovered from
redwater, and of ticks collected at random from any full-grown cattle

born in the infected veld of South Africa transmit redwater when
placed on susceptible imported cattle.

Redwater is a curable disease, and an injection of 100-150 c.c. of

a 1 per cent, solution of trypan blue in the early stage of the disease

is most effective.

Gall-SICKNESS in Cattle.

Gall-sickness is a term for a disease in cattle, the chief symptoms
of which, on post-mortem, are an abnormal bile, usually of a viscid,

thick crimson and yellow to dark green colour, and a jaundiced
condition of the body. This jaundiced condition can frequently be
recognized during life in examining non-pigmented parts of the skin,

particularly the ears. In other cases jaundice is absent and an acute

anaemia is noted, revealing itself by white mucous membranes, par-

ticularly a white tongue. In addition to these symptoms a dis-

turbance of the digestive organs is present. During life, symptoms
indicating such a disturbance are frequently found. In the absence
of other changes they are interpreted as those of gall-sickness.

Accordingly, under the term " gall-sickness " a number of ailments
are understood. Many conditions caused by plant poisons are

included under the same term. The disease very frequently taken for

gall-sickness is redwater, or rather the sequel to redwater, when the

urine is no longer noted to be coloured red. In this sequel the lesions

of jaundice during life and on post-mortem may be very pronounced,
and if the disease is of some standing the causative micro-organism
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may no longer he present. The first outbreaks of East Coast fever on

a farm are also very frequently mistaken for g-all-sickness. Although
gall-sickness resembles in many respects the redwater under discussion,

it is a definite disease caused by a micro-organism. In the blood

corpuscles of sick animals small chromatic dots are found, ^luated

usually on the margin which are interpreted by us to be of parasitic

origin and were called Anaplnsnui viai-fjinaJe ; the scientific name for

the disease would then be anaphismosis. The maiii dilference

between anaplasmosis and redwatei is the absence of red urine in the

former, otherwise it resembles it in many details, and the two diseases

are frequently maintained by farmers to be siste]- diseases. It has

been experimentally transmitted by blue ticks (tho same batch of ticks

were capable of tiansmitting both redwater and gall-sickness), but

there are otlier ticks also responsible, probably some or all of the genus

IJhipicephalus, which includes the brown and red ticks. At least the

black-pitted tick lias transmitted the disease in experiments. Wlien

the tides are infected, both with redwater and gall-sickness, the

organism of redwater appears first, the incubation peiiod being about
seventeen to twenty-one days

;
gall-sickness, with a long incubative

period, from sixty to eigdity days, appears later. Eecovery from gaJl-

sickness does not protect against redwater or .ice versa. This fact

proves the non-identity of the two diseases. As in the case of red-

water in cattle or biliary fever in horses, i lie animal which has

recovered from the disease retains the infection in the blood, and such

blood wlien injected into susceptible cattle produces the disease. The
progeny of ticks which drop off immune cattle also propagate the

disease; in this way a farm l)ecomes permanently infected. The
young calves, suffering less from the disease than adults, " salt " in

iliQ Dreatest number of cases.

Fevers caushd by Gonderia mutatis (eokmehly Fiioplasina niutans).

Cattle born on the veld of South Africa sometimes show in their

blood a small parasite in the red corpuscles lieionging to the Piro-

plasnui gTOup. The scientific name is now Gonderia 7nutans (pre-

viously Piyoplasma iinifans). Morphologically it. so mi;ch resembies

the East Coast fever parasite that its identification in a blood-smear

occasionally causes difhculties. When a susceptible animal becomes
freshly infected with this parasite it will show a slight irregular fever

of varying duration and aiaaemia may become markedly pronounced,
and symptoins of illness with loss of appetite and condition may show
themselves during its course. Death is only rarely noted. The
disease was experimentally transmitted by means of red and brown
ticks. It appeared after a jjrolonged incubation period lasting fiom
twenty to fifty days. Similarly to what is known in redwater and
gall-sickness, the parasite is present in the blood of a recovered animal,

but contrary to the former diseases it can be found microscopically m
quite a number of cases long after recovery. This parasite may
reappear in considerable numbers when an animal is suffering from
an inter-current disease and so mask the original ailment. The
disease caused by Gonderia tnutans may conveniently be called the
" benign " or " mild form " of gall-sickness.

Fevers caused by Spirociiaetes (SpiiocJiacta tJicileri).

Spirochaetes are blood parasites in the shape of small cnrves,

looking like a corkscrew, swimming in between the red corpuscles of
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the blood. They have been found m horses, cattle, and sheep in

Sonth Africa. Their injection into a susceptible ouimal gives lise to

a high fever which, however, has never been noted to end fatally, yet

symptoms which point to the destruction of the red corpusclos are

present and are easily recognized miscroscopically. We have trans-

mitted the parasite artificially by inoculation. Tbe fact interests us

that not only the animal which is suffering frojn such a fever, but
also the recovered animal, retains the infection in its blood, and such

blood proves infective at any time.

The disease is transmitted by the blue tirdv. We have proved
this beyond doubt in several instances, and it lias been verified by
Laveran, of the Pasteur Institute in Paris, to w^inm we sent a number
of the ticks, which p?;omptly produced the disease in Paris. This

parasite does not play an important role as a cause of disease, but may
occasionally be responsible for fever and loss of condition in any of

the ruentioned animals. We have met with this parasite occasionally

in smears sent to u-s from cattle supposed to be suffering from gall-

sickness.

East Coast Fever.

This formidable disease has, since its introduction into South
Africa, played considerable havoc. It is still ])revalent and threatens

to spread. It is due to a parasite resembling the group of Piro-

plasms. It multiplies within the lymphatic system of the body;
from there it invades the blood in such enormous numbers that liiially

almost every corpuscle contains one or more parasites. Uniike the

other Piroplasms which we have described, it canses the destruction

of the red corpuscles to a slight degree only, and the cause ol death
of an animal is due not to an acute anaemia as in the other diseases,

but to intoxication by the metabolic products of' the parasite. The
disease differs in various respects from the before-described piroplas-

mosis and anaplasmosis. It cannot be transmitted by inoculation of

blood, but only by intrajugular and intralymphatic injectioji of the

juice of lymph glands and spleen tissue taken from a sick nnimal
which contains the evolutionary stages of the parasite. The striking

difference, however, is that the animal which Jias lecovered from East
Coast fever, although immune, does not retain the infection in its

blood, hence the immune animal does not spread the disease. In

East Africa, where East Coast fever has become enzootic, a chronic

foTin of the disease has been noticed, characterized by the enlargement
of the lymphatic glands, which have been found to contain the

evolutionary stages of the parasite (the so-called blue or Kochs
bodies). It is thus probable that chronic cases may maintain the

infection of the tick, which, as many experiments have shown us, is

not maintained by the immune animal. The presence of evolutionary

stages, Kochs bodies, are the chief distinguishing factor between
Gonderia m,utans, the benign form of gall-sickness, and East Coast
fever, the parasites found in the blood being otherwise morphologically
identical. The parasite of East Coast fever represents a diifercnt

genus (and family) which received the name of Theileria (family

Theileridae), and the parasite is called Tlieilenn parro. The lisease

is transmitted by ticks, namely the red tick, the blown tick, and the

black-pitted tick, as Mr. Lounsbury, Chief of the Division of Ento-

mology, and I have proved in numerous experiments. The incuba-

tion period when transmitted by ticks varies from six to eighteen
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days and averag-es about thirteen days. The disease, whicli is

characterized by high fever, lasts from six to about twenty days, and

averag-es about twelve days, hence an animal may die as soon as twelve

days or as late as thirty-seven days after it was bitten by ticks, the

usual period being- about twenty-five days. A typical syrnptom of

this disease is the enlargement of all lymphatic glands which stand

out markedly, loss of condition may be rapid, and in the dead animal

froth is frequently exuded from the nostrils.

Heartwater in Cattle, Sheep, ind Goats.

This is a disease caused by a non-visible organism. We prove its

existence by the inoculation of the blood of a tiick into a susceptible

animal, which promptly produces the disease. The action of the

parasite must be interpreted as an intoxication, as a result of wliJcli

the animal may die.

The disease is tick-transmitted, as Lounsbury first proved. The
experiments undertaken for this purpose have shown that the bont
ticks {Ainhlyoiiima hebraeum) play an active role in the propagation
of it, but only when they have been sucking Hood from an animal
suffering from the disease and not from an immune animal. The
incubation period varies from five to fifteen days in goats and about
twenty to twenty-five days in cattle. It is of special interest to us

that immune animals do not retain the virus in their blood.

Biliary Fever in Dogs.

This disease is caused by Babesia canis (formerly Pirojdasina

canis), a parasite very closely allied to Babesia higeviina, the cause

of ordinary redwater. Like this species it lives in and destroys the

red corpuscles of the blood, and so causes the jaundiced discoloration

and anaemic condition, frequently accompanied with brown, yellow,

or reddish staining of the urine. This disease, like redwater, can be

cured by the injection of a 1 per cent, solution of trypan blue. The
disease is transmitted by the dog tick (Haemaphysalis leachi), as

Lounsbury demonstrated. The first symptom to appear is the fever,

which is noted after a typical incubation period. One of the brown
ticks (the European brown tick) has also been found to be a carrier,

viz., Rh. sanguineus. In this country it is the common tick of the

kennels, whereas the dog tick is picked up in the veld.

Paralysis in vSheef.

In the Cape Province, and also in the Orange Free State, a paralysis

of sheep and lambs is known to occur which is connected by farmers
with the presence of a tick, Ilvodes pilosus, and it is stated that after

removal of the tick recovery is soon effected. These statements have
not yet been experimentally verified and accordingly no explanation
as yet can be given—if the observation is correct—as to what the real

action of the tick would be. A priori it would look as if some toxic

action is produced through the bite of the tick.

Eeservoir of Virus.

The diseases which are tick-transmitted in South Africa may be
classified into two groups. The first one, in which the immune
animal retains the infection in the blood, in other words in which the
recovered animal acts as a constant reservoir for the virus, and the

second group where the blood of a recovered animal becomes sterile
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aud therefore harmless. The former condition explains the reason of

the constant infection of African veld by redwater, biliary fever, and

gall-sickness. The animal which recovers from the disease continues

to act as a host for the ticks. The ticks become infected with the

parasites, and in turn carry them back to the animal. In this way a

circle is formed between the animal, the micro-organism of the

disease, and the tick. The tick and micro-organism are dependent on

the animal; without it their life-cycle would come to an end. They
require the hosts for the multiplication of the species. Accidentally,

through the invasion of a great number of parasites such an animal

becomes sick and may die. An adaptation between the host and the

micro-organism has resulted. The hosts act as virus reservoirs. Both

seem to benefit from this infection—the animal with its immunity
and the parasite with a permanent home. It is evident that diseases

caused by blood parasites and transmitted by ticks would disappear if

we were able to break the life-cycle of the parasite. It must reason-

ably be expected that the easiest way to achieve this is to attack the

tick ; to attack it successfully the method to be adopted must be based

on its life-history, which has to be explained.

Ltfe-iiistory or the Ticks.

The ticks belonging to the order of Acarina are easily recognized

by the naked eye. They possess flat bodies when not engorged, or

they are more or less swollen when engorged with blood. We dis-

tinguish males and females in the adult stages. The body of the male
is always flat, whereas the female engorges and ctows in size ; in this

country the latter is usually known as the tick proper. Male and

female meet on an animal for copulation, and as soon as the fertiliza-

tion has taJven place the female engorges. Underneath this engorged-

female the male can usually be found. Before repletion the female

is about the same size as the male. The presence of the small tick

underneath the female, especially in the case of the blue tick, has led

to the poipular opinion that this is a young one. After the female

has repleted herself she drops and hides in the grass or in the sand,

and soon after begins to lay eggs. The process of oviposition varies

in length of time according to the season in which the ticks drop.

After a lapse of a certain period the eggs begin to hatch and the

young larvae, commonly known as seed ticks, appear. They seek

their way to the top of the grass or bushes, from which they attach

themselves to a suitable host which may be passing. So far the ticks

with which we have to deal behave similarly, but the various species

differ in their habits, and according to these l-obits we can divide

them into three groups.

Firstly.—The ticks which, for the completion of their life-cycle,

require only one host. To this group belongs the blue tick (Boophilus

decoloratus). It reaches the host as a larv^a ; it moults (changes its

skin) on the animal from the larval into the nymphal stage, and again

from the nymphal to the adult stage. In the adult stage the sexes

meet again and the life-cycle begins afresh.

Secondly.—Ticks which require two hosts for the completion of

their life-cycle. To this group belongs the red-legged tick (Rhipice-

phalus evertsi). It comes as a larva, it moults into the nymphal

stage, and leaves the animal as an engorged nympha. The moulting
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process from the nymphal to the adult stage takes place in the oTomid,

and the sexes meet again on the host.

TJiirdly.—Ticks which require three hosts for the completion of

their life-cycle. To this group belong the brown licks (RJiipiccphaius

(ippendiculatus), the black-pitted tick (R. siinus), the Cape brown
tick (R. capensis), the European brown tick (R. sanguineus), the bont

tick (Amhlijoinma hehraeum) , and tlie dng tick (Haemaphy.^alis leachi).

The larva reaches the animal and engorges, and as soon as it has

done so drops to the gTound, where it moults (after a lapse of a certain

time) into the nymphal stage. The nynipha seeks a second host, also

engorges, and after repletion drops to moult into the adult on the

ground. The -sexes seek a third host, where tii'\v n;eet and the whole

life-cycle begins again.

Of interest to us from our point of vieAv arc ibe dates reqaiicd—
(1) for laying the eggs and hatching into larvae;

(2) for the completion of the life-cycle on the host in the case

of the one-host tick (the blue tick)

;

(3) the time the larvae and nymphae require to replete on a
host

;

(4) the length of time the engorged lar\ae and nymphae
require to moult on the ground

;

(5) the length of time the adult femab^s remain on the host

before they drop ; and
(6) the length of time these various ticks and stages of ticks

may live.

Concerning these the following facts are kn(>v>n :
—

Blue Tick.—Tlie whole length of time lliis tick requires from
larval to adult stage averages three weeks. From the third week the
engorged blue females begin to drop, and about the end of the fourth
week the greater number has left the host. In other words, wlien we
remove an ox or a horse out of the veld and place it in a stable we
must constantly expect, during the four following weeks, the
ajjpearance of blue ticks whicb have attached tliemselves up to the

day when the animal left the veld. This applies to the suiijmer

season only; in the winter it is delayed. The eggs hatch in the
warmer season in about three to six weeks, and on an average ai'ter

about thirty-six days; in the winler it will take longer. The young
larvae kept in g-lass bottles have been known to live six months. If

they do not reach a host they die; on reaching the host they continue
the life-cycle. During this time they sit on the grass. No food is

obtained from the plant (as the popular belief is), +lierefore it follows
that the blue tick must finally die if no host is found after the above-
stated lapse of time.

The Red-leg Tick.—The hatching period of Hie eggs of this tick
is (in summer) about thirty days on an average. We have known the
young larvae to live for a period of seven months. The young-
larvae which find a host" generally hide themselves in the
interior of the ear, rarely in the flanks, and soon begin to replete.
They undergo the change from larvae to nymphae on the liosl. The
nymphae attach themselves near the place where the larvae were and
replete themselves quickly, so that as early as leu days after attach-
nient of the larvae the nymphae may be 'eplete and dro]), but
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generally this period averages fifteen days. The second moulting
process takes place in the ground, and requires an average period of

twenty-four days. In our experiments adult red-leg ticks have jived

up to a year, and have after that time attached themselves to a beast.

Such longevity seems, however, to be the exceplion, and the usual

period is less.

The Broicn Tick.—Under this name v\'e include the common
brown tick {Rh . appendiculatus) and the CaT)e brown tick (Rh.

capensis). The European brown tick (RhipicepJialus sangiiinetis) of

the dog also belongs to this group ; they all have a similar life-histor3^

The female bro.wn tick, after it has been placed on a host, may be

observed to drop already fnlly engorged on the fourth day. and by
the end of a week it has usually left the host. The laying of eggs

usually begins after six days. The hatching period averages in the

warm season twenty-eight clays ; in the winter time the liatching takes

several months. The young larvae readily attacli themselves io cattle

and engorge rapidly, and may drop oh: the host in as brief a time as

three days ; after a lapse of (^ight days all engorged larvae have

dropped. The moulting process takes place in the ground and

averages twenty-one days. Tiie shortest period recorded was sixteen

days. The larvae have in our experiments lived up to a period of

•seven months, and the nymphae to six and a half inonths. For some

days after moultine; these creatures are not able to feed. They are

colourless and weak, and refuse to bite if placed on animals. About

a week later they eagerly seek attachment when jdaced on the skin

of a host. The nymphae also require a period of about three days to

engorge, and within a week have dropped oft' the animal. In summer
time these nymphae moult into adult ticks after an average period of

eighteen days. Like larvae and nymphae, they are almost colourless

and very weak. A few days later they assume the characteristic

colour, become more vigorous, but require some time before they will

readily attach themselves to a host. In our experiments the adults

have been known to live up to a period of fourteen months; thiis is,

however, an exception.

The BJackpitted Tick (Rhipicephalus siinus).—The hatching

period of this tick averages thirty days. The larvae do not attach

themselves readily to cattle or horses but to other animals, in par-

ticular the dog. and the intermediate stages are found on smaller

animals. The first moulting usually takes place after twenty days,

and the second one, from nymphae to adult, after twenty-five days.

TJte Font Tick {Amhlyomma hehroeum). —The female begins the

laying of eggs in summer time about two weeks after dropping from

the host, but under certain conditions over 'hree months may soine-

times elapse before eggs are deposited. The shortest hatching period

is about ten weeks, but it may last as many montiis; it averages from

four to six months. In our experiments larvae have been known to

live seven months. The young larvae replete themselves on a host in

from four to twenty days', and the majority always drop between the

fifth and seventh clay.
" The first moulting takes place after twenty-

five days, but sometimes four months may pass. The nym];hae

replete themselves on a new host in from four to twenty days. Viy
engorged nymplme have been known in our experiments to live six

months. ' The last moulting process takes place after an interval of
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about twenty-five days as a minimum and 160 days as a maximum.
The adult female drops from about the tenth to the twentietli day
after attaching-. Adults have been known in our experiment to live

up to a period of seven months. This tick is known to produce severe

ulcerating sores on the place of its attachment, and is frequently

responsible for the loss of one or more teats.

The Dog Tick (Haemaphysalis leacTii).—The female begins to lay

eggs three to seven days after it has left the host. The period varies

according to the season in which it drops. The eggs require about a

month to hatch. The young larvae remain on their host for n period

of two to seven days. When engorged they drop to the ground and
moult into nymphae. In about a month's time the nymphae seek a

host and remain on it for two to seven days, and then drop engorged

to the ground ; they change into adults in about ten to fifteen days.

The female adult requires about ten to fifteen days for repletion.

The Striped-leg Tick (Bontpoot) (Hyalomma aegj/ptium).—
Though not a disease-transmitting tick, it frequently is the cause of

lameness in sheep and goats, the adult attaching itself between the

hoofs; it is sometimes known to produce ulcerating sores in cattle.

Only adults are found on domesticated animals, the larval and
nymphal stage are passed on different smaller wild animals, including
birds.

The Sheep Paralysis Tick (locodes pilos'us).—The life-history of

this tick has not yet been studied.
The Spinose Ear-tick.—It has been known in South Africa

since 1910, and was probably introduced from America. It

is a tick which thrives best in dry areas, hence its

prevalence is recorded • in the Karroo and western South
Africa. It is not known to transmit n definite disease, but
its presence is decidedly harmful. The death of calves, sheep,
and goats has been put down to its effects. The female ticks lay
their eggs in sheltered places. The eggs hatch out in twenty-four to

fifty-six days. The young larvae after reaching a suitable host settle

in the ears. A larva can live about two to four months without
feeding. The larvae engorge in five to seven days and then moult
into nymphae. These engorge themselves after about one week, but
they can remain for many weeks and months before they finally

engorge and leave the host. The engorged nymphae drop off the host,

crawl into a sheltered place, where they moult into adults after from
seven to thirty-five days. They are then fertilized by the males and
subsequently lay eggs. The adults can live for a long time. Megnin
states tliat he kept some alive for two years.

Transmission op the Disease.

From the life-history, as outlined above, the following possi-

bilities may be observed in the transmission of a disease:—
Firstly.—The transmission is effected by means of young larvae

whose mothers have been sucking blood from infected animals. This
has been known to be the case in redwater, spirochaetosis, and anaplas-
mosis. It is the principal mode of propagation of redwater by the
blue tick; the larvae of the brown tick may transmit redwater, and
the larvae of the red tick have proved to be hosts of spirochaetosis.

Secondly.—The transmission is effected by one of the succeeding
stages, either by the nymphae which infected themselves as larvae or
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by adults which infected themselves as nymphae. The adult red tick
has been proved to transmit biliary fever of horses, spirochaetosis,
benig-n g-all-sickuess, and East Coast fever, after it had been sucking
blood of an infected animal in the previous two stages. The group
of brown ticks and the black-pitted tick transmit East Coast fever.

It has been proved that this group of ticks transmits the disease in
their nymphal stage after sucking blood in the larval stage from a*

sick animal. Further, the brown ticks and the red-leg tick have been
proved to transmit the disease in the adult stage after feeding in the
nymphal stage on an infected animal. The adult brown tick has
also been proved to transmit redwater and benign gall-sickness in this

way. The bont tick has been shown by Lounsbury to transmit
heartwater in the nymphal and in the adult stage after the
respective larval and nymphal stages had fed on sick animals.
It has further been proved that the bont tick can pass
its nymphal stage on an animal not susceptible to heart-
water without losing the infection it acquired in the larval stage, and
can transmit it in the adult stage to a susceptible animal. This is

not the case in East Coast fever, where experience has shown that
after a tick has bitten and discharged the infection it can no longer
transmit the disease.

Thirdly.—The transmission is effected by ihe adult tick only,
viz., as male or female, the mother of which became infected. The
infection then passes from the adult female through the egf^^ the
larval and the nymphal stage into the adult. The larval and nymphal
stages when attached to susceptible animals do not dischaige the
infection, and only the adult is capable of infecting animals. The
dog tick also transmits the disease in this manner. It must be
emphasized here that this is also the case with the European brown
tick, which can infect in the following three v/ays, viz., from the
adult to nymphae, from nymphae to adult, and from adult to adult
stage. The popular opinion that ticks pass from one animal to

another and communicate the disease in this way is wrong. The
destiny of females is to lay eggs, and of engorged larvae and nymphae
to moult, and. this process makes it impossible for them to reach new
hosts before they have reached the next stage; therefore only males
could pass from animal to animal. Indeed, males of any species of

ticks which we have mentioned can live for majiy weeks on a host,

but their peculiarity is to remain on that host, which they only leave

accidentally, e.g. when rubbed off. A most important and far-

reaching fact must be recorded here, which was first noted by Pitch-
ford and subsequently verified by us, that the adtilt brown tick which
transmits East Coast fever does so only after it has been biting for a
period of not less than sixty hours, and is only then infective for a

period of sixty hours, so that after the lapse of 120 hours
it no longer transmits the disease. An infected tick removed from
any animal during the period of five days after its first attachment
and placed on susceptible cattle will, therefore, transmit the disease

if it is able to bite and to attach itself again. Such removal may
accidentally happen in saddling and inspanning horses and mules.
Of its own will a tick once attached does not let loose, and if it does

will not leave its host except by accident. When the animal is dead
ticks have been noted to crawl off the carcass. It is most likely that

the ticks also which transmit redwater, biliary fever, and gall-sickness
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require first a i)eriocl of attacliiuent lic'fore tliey disciiarg'e the infec-

tion.

The Hosts of the Ticks.

From our point O'f view it is very important to know wliicli

animal, in addition to those which we have considered to be subject
to the diseases, may act as hosts for the ticks, and the following- notes
liave accoTding'ly been recorded:—

The Blue Tick has been found on equines, cattle, sheep, goats,
dogs, and antelopes.

The Red 'Tick has been found to occur on equines, cattle, sheep,
and g'oats ; the reedbuck, other antelopes, and the Cape hare.

TJie Brown Tick has been foiund on cattle, equines, sheep, goats,
dog's, various antelopes, the Cape hare, and the lion.

TJie European Brown Tick has been found mainly on dogs, but
also on cattle, sheep, cats, hares, etc.

The Black-pitfed Tick has been found on cattle, horses, sheep,
goats, dogs, the wild dog, the jackal, bushpig, and the hedgehog.

The Bont Tick has been found on cattle, horses, sheep, goats,
dogs, the wild dog, antelopes, and the ostrich.

The Dog Tick is found on dogs, cats, and wild canines.
The Spivose Ear-tick is found on cattle, calves, sheep, goats; als(i

horses, donkeys, dogs, cats, ostriches, and occasionally on man.
The Striped-leg Tick -is found on all domesticated animals ; also

(in antelopes, hares, pigs, and birds. The nymphal stage is

frequently found on birds.

The Prevaleace of Ticks in the Various Regions of the Cot xtry
AND in the Different Seasons.

Generally speaking, ticks are more frequent in summer than
winter. This stands to reason, since a certain moisture and warm
temperature are required for the i)rocess of hatching and moulting.
The spinose ear-tick is an exception to this rule as it prefers dry
countries. The striped-leg tick is frequently found in the dry parts
of South Africa. The various species are, however, not equally dis-

tributed throughout the country. We may state that the higher the
altitude and the barer the veld the less frequent are the ticks, hence
tJie bushveld is practically the home of the tick, and the name " bos-
luis." as given by the Dutch farmer, iiidicates this. The red tick
may be considered as the most cosmopolitan tick of Soutli Africa,
and is found at all altitudes and in all climates. Next to.it is the
blue tick, which is more frequently met with in the low and middle
veld, but also goes to the high veld. It is absent in the driest parts
of South Africa. The group of the brown ticks, especially the
brown tick proper, is not frequent on the plateau of the high veld,
but it may be found there in protected valleys where the vegetation
is higher. Tlie same applies to the black-pitted tick. The European
brown tick is found in many parts of South Africa. Its main abode
is the dog kennel. The sheep paralysis tick is found in the eastern
part of the Cape and the south of the Orange Free State.

The Number of Ticks in Proportion to the Number of Cattle.

Under the most favourable conditions the number of ticks
increase in direct proportion to the number of hosts found on a farm.
Thus the more stock and wild animals there are the more the ticks



Dtreases, Ticks, and their Eradication. ];l.'i

v\^ill increase, and under such conditions may become so troublesome
tbat, apart from their role as carriers of disease, they do an enormous
amount of damao-e by tlie withdrawal of blood from the stor^k nnd by
the irritation tliey cause, f?enerally known, ns " tick worry." Indeed,
the ticks can kill an animal without even transmitting- a disease.

Tliis \A e have ^een in an experiment in wiiicli a lioise was infested

Avith 1.1 ue ticks. It died from acute nnaemia as a result of this

infestation owino" to the withdrawal of blood. Witliin three days

14 lb. weig-ht of blue ticks were collected which had dropped off this

horse, and this amount only represented about half of the ticks which
eno'orged themselve-; on it. A similar observation was made on a

heifer ihat died of acute anaemia, being- bled M'hile bv licks.

Influence of Climate.

"We liave stated that ticks are unequally distributed over high
and low veld, and it may be expected that this fact finds an explana-

tion in the unequal temperature to which ticks are exposed. It is

g'enerally thoug-ht that cold kills the ticks. This is to a certain

extent true. Ticks which thrive best in the low veld, when brought
to the higdi veld by the removal of animals, will not develop there.

Expeiience has proved that the cold in itself is not a liarrier for the

development of the lilue and red ticks in the hig'h veld. At freezing

point the moulting of the red nymphae into adults is only retarded,
but the ticks are not killed. This temperature did not affect the blue
larvae at all; these latter only died when exposed for some
time to a temperature considerably below freezing point. A drougdity
condition is probablv the inhibiting- factor for the development of

some species of ticks.

Eradication of Ticks and Disease.

From a practical ijoint of A'iew we shall consider the two points

separately, the eradication of ticks and consequently the eradication

of disease.

The eradication of ticks can be attempted in several ways:--
1. Bulging of Grass.—XTp to the present time the burning of

grassS has always been considered to be of great help for the destruc-

tion of ticks. Farmers have always distinguished burning of gTass

in season and out of season. If burning is not carried out at the

proper time the farmers hold this fact to be responsible for various
diseases, such as redwater and gall-sickness. These observations have
probably a certain foundation. Nevertheless the great importance
attached to it from the point of view of tick destruction is generally
exaggerated. Burning of grass, undertaken at a time when most of

the ticks have hatched and moulted and are sitting on the top of the
grass, must undoubtedly destroy them. We note that the principal

tick season is the summer, and with the cold tick-life is more or less

at a standstill. The ticks which up to the end of the summer iiave

moulted and are. sitting on the top of the grass will still fasten

themselves on to a passing host, and they are responsible for the tick-

life which we notice during the winter months. During the cold

weather the laying of eggs and hatching- are retarded, or

even absent. If. therefore, burning is undertaken at the beginning

of the cold weather we would onlv reach tliose ticks sitting on the
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grass, and not those which sit underneath. The latter would, under

the influence of the sun on the bare veld, probably hatch quicker, and

when the young- grass shoots up they will be found on the top of this

grass. When, however, the burning of ihe grass is undertaken later

in the season it would probably destroy the majority of the ticks,

and the later the burning is undertaken the better the results would

be. Grass burning alone, although carried out in the proper season,

will not eradicate ticks ; it only reduces their number. Cattle which

graze over the same veld maintain tick-life, and ticks buried in the

ground and not affected by fire continue the cycle.

2. 7)? p7?/w,(/.—Dipping has been made use of and continues to be

a very efiicient means of destroying ticks, and undoubtedly it is so

wherever it is carried out properly witli a good dip. But dipping

can only be effective when the dip reaches the tick. This is not the

case with the spinose ear-tick, which on account of its seat in the ear

is not reached by the dip. For our purpose we can assume that all

ticks will be killed after the dip has reached them. One point must
be emphasized, namely, that the death of the ticks as a result of

dipping is not always immediate. Female ticks can even continue to

lay eggs, although the eggs do not hatch. In arranging the method
of dipping the life-cycle of the species of tick with which we wish to

deal must be taken into consideration, in order to determine the

intervals of the process.

The blue tick requires three to four weeks for the completion of

its life-cycle on an animal. It follows therefore that one dipping
within that time, say every third week, is quite sufficient to destroy

the crop of ticks collected during that period. The blue-tick larvae

on the veld can only live for a certain number of nronths, hardly
exceeding eight; within these eight months an animal would
constantly pick up these ticks, and by dipping at three-week intervals

these would be destroyed. Finally the time would arrive when an
animal no longer picks up blue ticks, and the young larvae which have
not reached a host will in the meantime have died. Thus dipping
every third week to destroy blue ticks will have a certain successful

issue, always providing that no tick escapes wetting bj^ the dip.

Referring to the red tick, we find that in its life-cycle it seeks the

host twice—once as larva, from which it moults into a nympha and
remains on the host for about sixteen to twenty-one days before
dropping; the second time as an adult, the female rernaining on the

host from six to ten days. It follows from this that a three-weeklj'

dipping M'ould not reach all the stages. In order to accomplish this

it would be necessary to dip at least every eighth day. Dipping
continued in this way during the period the nymphae, larvae, and
adults live in the grass would finally lead to their eradication.

Destroying the red tick is very difficult because of its place of attach-

ment ; a nympha in the ear or an adult under the tail is protected
against dips. Hand-dressing, in addition to dipping, is essential in

order to eradicate them completely.

The Group of the Brown TIeks.—For the completion of their life-

cycle they seek the host three times ; as larvae they replete in from
three to five days. The same period is required as nymphae, and the
adult female requires about a week before it drops engorged to the
ground. The quickest results c?m be expected when dipping is
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repeated every third day and is continued as long- as the different

stag'es can live in the grass, viz., at least a year.

In the case of the bont tick, which also requires three different

feedings on an animal, the case is very similar to that of the brown
tick. The larvae remain on the animal from about four to five days,

the nymphae about the same period, and the adult about a fortnight.

To be most effective, therefore, dipping would have to be done at

least about every four days.

From the above notes it will be seen that dipping at long intervals

is not effective in the destruction of the red, brown, and bont ticks.

If dipping is adopted to eradicate a disease transmitted by brown or

bont ticks it must be repeated at short intervals. The intervals

between dippings should not exceed the periods' of attachment of the

ticks on the animal ; in order to catch all ticks intervals would have to

be as short as three days. In practice it has been proved that dipping

at intervals of five days is effective when supplemented by hand-
dressing of the depths of the ear, the sheath, anus, and brush.

Once dipping is commenced it will have the effect of destroying

most ticks during the first few months. It is advisable to continue

the dippings energetically during the summer time. All changes in

tick-life take place more rapidly during this season, and ticks eagerly

seek attachment on the cattle. This season ought to be selected for

the dippings at short intervals. Lounsbury and Dixon were the first

to observe that arsenite of soda can advantageously be used for the

eradication of ticks. The dips which were subsequently more
frequently used are known as " laboratory dips." They were intro-

duced by Pitchford in Natal, who designed dips for an interval of

three days, seven days, and fourteen days.

The formulae are as follows :
—

3 Days' 7 Days' 14 Days'

Interval. Interval. Interval.

Arsenite of soda, 80 per cent. ... 4 lb. 8 lb. 12 lb.

Soft soap 3 lb. 6 lb. 6 lb.

Paraffin 1 gal. 2 gal. 2 gal.

Water 400 gal. 400 gal. 400 gal.

The arsenite and soft soap are dissolved separately in sufficient

hot water, the soap and paraffin beaten into an emulsion, and the

arsenite solution then mixed in. Cold water is then added to make
up the 400 gallons and the whole is stirred vigorously. Most farmers

now omit the soft soap and paraffin and use a plain aqueous solution

of arsenite of soda, adhering to the strength laid down in the Pitchford

formula and using 1 lb., 2 lb,, or 3 lb. per 100 gallons of water

according to whether three-day, five to seven day, or fourteen-day

dipping is contemplated.
The reason for the different strengths of dip at different intervals

is of course, in the first instance, a consideration for the animal to be

dipped, a weaker solution interfering less with its skin and health

than a stronger one. The different species of ticks and the various

stages show a different resistance to arsenic—some are killed more
easily than others. From the point of view of East Coast fever the

three-day dip has not always proved to be effective, and instead a

seven-day dip strength used in five days' interval, supplemented with

hand-dressing, is now frequently made use of, and with success.
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Ill Older to main tain a constant strength of the dip the use of a dip-

tester, a so-railed isometer, is advisable. Instructions for the use of

the instrument are sold with it. If the dip is not diluted by rain it

generally does not lose much in streng'tli. and the more frequentlj- it

is used the less strength it will lose. It is only in dips that are out

of use foT a long period that a change of aisenite to arsenate may take

place, which then has a bad effect on the skin. Therefore a dip whicli

has been out of use foi- some time should be stirred up before cattle

are sent in.

Although dipping can be stated io be generally harmless for

cattle, it will be advisable to accustom the cattle to the dip by using
first the weaker solution and later on the stronger ones. Such a

])rocedure will prevent cracking of the skin. Oxen appear to be
l)articularly affected by the arsenic dip when worked. The effects

show themselves usually three to four days after dipping, and the
oxen are noted soon to tire when in wagon or plough and to show
dyspnoea, in severe cases stretching out the tongue and finally falling

down when not outspanned. These symptoms are particularly noted
in liot weather. Apoplectic death has also been seen in such cases.

Dii)ping has a good effect generally on the animals: it improves
their condition and gives them a sleek and glossy skin. It has, of

course, also an influence on skin diseases generally, and prevetits hair-

balls in calves which are the result of licking the tick-infested skin.

AVherever it is intended to reduce the ticks to a minimum in the
sliortest possible time the dipping of horses running on the veld is

also advisable. Horses get accustomed to' dipping just as cattle

do. Neither should goats and the smooth-haired Africander
and Persian sheep be omitted. Tliese inimals are to a great extent
the hosts of the red tick, which, as stated before, it is difficult to

reach on cattle. It should therefore be destroyed on all its hosts.

Animals running on the veld that for some reason or other cannot
be dipi)ed—such as cows heavy in calf, etc.—should at least be
sponged or dressed at short intervals. The use of fatty substances
with an addition of tar or resin is recommended for a dressing. It

must, however, be borne in mind that tlie object of dipping is to get
rid of ticks from the farm ; cattle and other animals act as collectors,

the codlected ticks are then destroyed by means of the dip. Fatty
substances will prevent ticks attaching. It would thus appear that
the cleaning of ears, sheath, brush, and anus is better carried out
with the di})ping liquid itself, care being taken at the same time that
the ticks are mechanically removed.

3. Sfarrin// ilie Ticl-.s.—The third metliod of eradicating ticks is

the starving process, and this must undoubtedly lead to success in

every case where we are able to keep the place, for a sufficient length
of time, free of such animals as act as hosts. AVe note that the blue
tick will live about eight months only, therefore keeping a pasture
free of animals for this period must starve out the ticks. If it is oui'

intention to rid a farm of red, brown, and bont ticks this period must
be extended over a year. From observations made in connection with
East Coast fever, where the freeing of an area from the disease is due
to starving out the ticks, it can be deduced that a safe period is fifteen

months, and we can assume that this period will free any farm from
tick-life provided no host lias access to it.
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Stock broug'lit on to the tifk-free piece of grouiul will naturally
bring' with them the ticks again, which will increase in the usnal
manner and after clue time be present in g'reat numbers. If it is oud'

intention to completely get rid of the ticks precautions must be taken
not to bring' ticks with the cattle into the clean veld. This can be
done by dii)ping- or spraying- the animals and immediately removing-
them on to the clean farm, but it can also lie done without dipping and
spraying'. For this purpose the cattle should be placed on a smaller
piece of tick-free ground, sufficiently large to carry them for about
four tosix weeks, and should be kept there for this period. AVe will
call this the quarantine paddock. During this time all blue ticks
will have dropped off, and if it rs only intended to eliminate these the
removal of the clean beasts into the final clean area can be done.
AVithin four weeks engorged larvae and nyniphae of the brown and
red ticks which dropped off during the first days of the removal
into the quarantine paddock develop to a succeeding stage (nymphae
or adult), in which they seek a new host, and these might be carried
by the stock into the clean veld if this removal is done later than four
weeks after the introduction of the cattle into the quarantine paddock.
It is therefore advisable to transfer the cattle after about eighteeji
days to an adjoining clean piece, where they must be kept for a
further period of eigditeen days; there the remainder of the blue ticks
will drop off and no new ticks can get on. After this period the .stock

can safely be moved to a clean area. The quarantine camps are then
closed for all stock for at least fifteen months. It is also possible thai,

liy the same procedure the bout tick would be got rid of, so thai,

theoretically speaking, it is within the range of possibility—wiihout
the use of dips and sprays—to get rid oi all ticks. In practice this
would have to be carried out by splitting the farms up into fenced
paddocks, which for a period of about fifteen montlis would have to

be kept free of animals. Dipping, however, is a much safer method
of clearing a farm of ticks, and should be adopted in preference to

other measures.

Ekadication and Prevention of Diseases.

Eiuulinitioii (if diseases in witicli tJte aninials do not act as a
i-esen-<iii\ ciz.. East Coast fever and heartwater.—It may be taken as
an axiom that destroying ticks means eradicating disease. How this

can be done has just been demonstrated. It may safely be said that,

as far as the most formidable tick-borne disease—East Coast fever

—

is concerned, we have no better remedy for saving cattle and eradi-

cating the disease than dipping. It has been pointed out before tluit

an infected tick does not discharge the infection before it has been
attached for at least sixty hours, but frequently later than this time
and up to 120 hours. Hence if East Coast fever lireaks out on a
farm and the cattle are immediately put into a dip, and this dipping
is repeated every third O'r fourth day, all cattle that have not been
infected on the date of dipping will be safe. The disease can thus be

suddenly arrested and only the animals already infected will die off.

If the dipping is now systematically carried out in as short an
interval as three to five days (in the latter case in a seven-day-stiength

dip and su))i)lemented by dressing) the disease will be eradicated after

the lapse of hfteen months. Since, however, all farnrs do not yet
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possess dipping tanks, and saving the cattle once the disease has broken
out is the first and immediate object, another and temporary plan may
be adopted by shifting the cattle from the infected to a non-infected

area through a quarantine camp where sucli is obtainable. For this

purpose it is advisable to bring the cattle first on a portion of clean

ground sufficiently large to contain grazing for about thirty days.

This area should be divided into two portions. The cattle are brought
on to one portion and the disease will appear in the already infected

animals and these will drop ticks—new animals can only become
infected after the ticks have moulted. Accordingly we move the

cattle into the second clean portion before the ticks have moulted,

viz., after eighteen days. The disease will now beconie less evident

and only appear in a few animals ; these again will drop infected

ticks. Accordingly the movement must be made before they have
moulted, viz., after another eighteen days. The cattle can now safely

be moved into the clean area. In a period of one month all infected

cattle will have developed the disease and can be destroyed or removed
back to the infected veld. With the help of a thermometer the

disease can be recognized at an early date, infected animals showing
high temperatures. By removing sick animals at an early date the

risk of infecting the quarantine g*round is greatly reduced. It is

understood of course that subsequently cattle are not to graze over

the infected area for a period of at least fifteen months, during
which time the infected ticks will have died out, or if grazing over

the infected area is contemplated, the erection of a dipping tank
and the introduction of short interval dipping are necessary.

Heartwater.—If we want to trek out of a heartwater-infected
area for the purpose of saving the stock not yet infected two ways
are open, depending upon what ground is available and whether such
ground is infected with bont ticks. Moving out of the infected area
into ground where no bont ticks are present means that the disease

must stop. This has been the experience of many bushveld farmers
who, with their stock, went down to the low country, and when
troubled with heartwater simply moved back again to higher-lying
ground. The fact was known for a long time, but the explanation
could not be given since no connection between tick and disease was
surmised. If, however, ground free from bont ticks is available then
the same procedure can be resorted to as explained in the case of East
Coast fever, i.e. moving on to a place which is known to be free of

heartwater, remaining there just over the incubation period of the

disease and moving out of it before the ticks which dropped have
moulted and are capable of attaching themselves, for which purpose
two quarantines of three to four weeks each will be sufficient.

Eradication of diseases in ivhich the animal acts as a virus
reservoir.—The diseases which are maintained in the recovered
immune animals are biliary fever in horses and dogs, redwater and
the gall-sickness in cattle. As already stated the ticks which drop off

such animals are infected, both maintain the infection, and new-

susceptible animals introduced contract the disease in a virulent
form. Hence it is not possible to eradicate these diseases without
eradicating all tick-life. It is, liowever, possible to save stock. This
can be done bj^ dipping. As pointed out before, in the case of East
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Coast fever ticks do' not immediately discliarge the infection after

biting-; a short interval is reqiiired. Hence by applying short-interval
dipping- as well fnrther outbreaks of the disease can be arrested, and
in maintaining the dipping- the ticks will finally be eradicated.

Althougli it would be desirable to eradicate all ticks by concerted
measures the day is still far off when it will be achieved. Meanwhile
it is necessary to draw attention again to one important fact mentioned
before. If, for instance, cattle are bred on a non-tick-infected area
they will not acquire immunity against redwater and gall-sickness,

and when moved into tick-infected areas will contract the disease.

The same is the case with biliary fever in horses. Earmers who adopt
dipping and who wish to raise immune stock must take this fact into

consideration. Hence, under the present conditions of non-com-
pulsory dipping they should maintain at least a moderate tick infec-

tion just enough to ensure the acquisition of immunity. This difficulty

can, in the case of redwater and gall-sickness, be overcome by artificial

inoculation of the young* stock against these two diseases. Since this

is possible complete tick destruction should be aimed at.

Saving of cattle from redwater and gall-sickness infection without
dipping, once the disease has broken out, is also possible on the lines

indicated above for East Coast fever. Since, however, practically the

whole of Africa is infected with redwater and gall-sickness such
moving is of little use ; the movement merely takes place from one
infected area into another one. There are, however, different degrees

of infection, hence moving of stock may nevertheless be a practical

expedient.

Eor the eradication of the ear-tick, dipping is of little use. In this

case hand-dressing has to be applied when the animals are suffering

badly from the infection. This dressing is, however, done previously

to relieve the animals ; as a method of eradicating ticks from the

farm it would be too cumbersome. Hence the tick should be attacked

in a different way, viz., by destroying the hiding-place of the adults,

by putting them out of use until all ticks have died out, which may
take as long as three years. The erection of bush kraals—which can
be destroyed or simple wire kraals which can be removed—would be

a simple expedient. Naturally with the shifting of the kraal a

cleaning of the ears must take place as well.

Outlook,

Tick eradication has now been carried out in South Africa for

the last twelve years or more, and yet East Coast fever has not been

eradicated on all farms where clipping- was introduced. This is not due

to the inefficiency of the dipping method, but to the human factor

that interferes with the regular and systematic procedure. Hipping
is such a certain remedy for saving cattle that the fear of East Coast

fever has greatly disappeared. Indeed the proverbial familiarity

with the disease has produced its results. From the point of view of

the State this position is not satisfactory; complete eradication of

East Coast fever and all other tick-borne diseases is desirable. It

would appear, however, that such destruction is frustrated by this

human element. The best advice that can be given to a farmer at

the present time is to lose no time, but put up a tank and use it,



160 Journal of the Department op ApxRiculture.

COTTON CULTURE.

Practical Advice for the South African Grower

Mr. W. H. SciiP:RFFii-s, Chief of llie Division of Tobai^co and ("oiton.

lias fuiiiislied the following' main notes of his lecture to the j^elsi)iuit

Fannei's' Association on llth December, 1920, for the iniOiiiiatioii

hoili of inlen(lin<i' g^roweis and Ihose already engaged in the

industry :
—

('o?ul it/on of Soil.—Cotton, like every other crop, to give go(<d

results must be ])lanted on good ground. 1 am not prepared to say

that tlie soil cannot be too fertile for cotton, bnt under average field

conditions one will not find the soil too fertile, while on the other

liand a soil that has been cropped till the fertility is rather low will

give a fair crop of cotton even though it might not pay to giow other

crops, such as mealies.

When practicable, I would advise farmers to breal; their lands
in the autumn and allow iheni to lie fallow during the wiutei'. This
procedure has a three-fold advantage : it g'ives oj)portunity for earlier

planting*, reduces insect trouble, and pro^'ides a better seed hed for

the crop.

Cultural MetJiotJs.—Planting should be done as early as possible

after the spring- rains set in, say 15th October to tlie 15th November.
The ground should be worked lo a good tilth, the rows made

3 ft. G in. to 4 ft. apart, and the seed sown at the rate of approxi-

mately 25 lb. per acre; at this rate the young plants should stand

thick in the drills like beets. Start the cultivator as soon as the rows
can be followed, and continue cultivation as long- as the cultivator

can pass between the rows without damaging the bushes. If weeds
or gTass appear in the drills they must be removed by hand-hoeing.
When the plants attain a height of 6 to 8 inches they should be

tliinned, leaving only one in a place, and tliey should be from
12 to 18 inches apart in the drill, depending on the fertility of the
soil—the more fertile the soil the greater the distance required.

Care should be taken to de/stroy any blackjacks that may appear, as

they will become attached to the cotton and considerably reduce it in

value.

Harve«tin,g should begin when the field is fairly white, and
continue till the cotton is practically all harvested. It usually takes

three or four pickings to complete the harvest, and these pickings will

come about ten to twenty days apart, depending on the weather. The
day the cotton is picked it should be spread on a bucksail so that it

will be thoroughly dry in the evening : then it is ready to tramp into

a wool pack ; when the wool pack is full it can be shipped to a gin or

stored.

Qudlifij. First Consideration.—The tendency of most beginners
is to plant more acreage than they can manage. A small acreage
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well attended to is far more profitable and satisfactory than a large

acreage wliicli has to be neglected. I^et your motto be quality rather
than quantity. This brings us to the question of good seed. I am
quite aware of the fact that there is very little seed in the country
which is not moie or \e?is mixed, but of this mixed seed there are

portions which are better than others. We propose next season to

start a vigorous campaign with the object of improving the grade of

our cotton by selecting the best strains in the field. No doubt some
of the cotton grown in the country is good, but it is rather badly
mixed. In my opinion we can materially improve the grade of lint

we are producing, and this can be done very quicldy, but we must
have the hearty co-operation of the growers.

Iwporlafion of Scrd.—We have found it necessary to severely

restrict the importation of fresli seed into the countrv as there is grave
danger of introducing Pink Boll AVorm. Several parcels of seed

introduced from Egypt have had to be destroyed on account of being

infested with this insect, and one parcel from Nyasaland, received in

Portuguese East Africa, was found to contain a very suspicions

moth—if not Pink Boll Worm Moth it was very similar to it,

I iiave recently visited the principal ginning plants and found
that they were winding up their j^ear's work, after having handled
something like 1250 bales at Durban, 600 bales at Rustenburg, and
450 bales at John Jack, Ltd. With the output of the smaller ginning
plants we can reckon on 2200 to 2500 bales, or about 1,000,000 lb. of

lint, which is an increase of something like 200,000 lb. of lint over

last season.

There has been considerable complaint in regard to the lini

shipped oversea; this is due to the mixed quality of indivulnal

growers' cotton and also on account of the mixed condition of the

lint after it passes through the gins, i.e. long and short lint mixed.
This is attributable to two causes, first, the mixed condition of the

seed sown and, secondly, to the mixing of different crops at the gin.

No doubt the mixed seed is largely a fault of our own, as a farmer
frequently plants two or three varieties and these are either mixed in

the harvesting or get mixed at the gin.

Up to the present too little regard has been given to the length,

strength and lustre of the lint by the buyers. 1 must warn groweis

that the time is appro'aching when buyers will look carefully into

these qualities, and growers of the ])oo]er grades may expect n reduced

price for their cotton.

British Cotton Groirinr/ Association's Prizes.—I have received

up to the present samples from about fifty of last year's competi-

tors, and there are about ten more to come in. Immediately on receipt

they will be dispatched to Manchester for final adjudication.

A second competition has been arranged for the 1920-21 crop

along similar lines to those of the last competition. The prize-money

will be the same, and as follows:—
For best 50 acres or more. £100; for second best 50 acres or

more, £50 ; for third best 50 acres or more, £25 ; for best

10 acres or more, but less than 50 acres, £50; for second

best 10 acres or more, but less than 50 acres, £25 ;
for

third l)est 10 acres or more, but less than 50 acres. £12 10s.

6



162 Journal of the Department op Agriculture.

The scorino- has been slipfhtly chanp-ed, anrl Tvill be:—
^0 per cent, for ciiltivatioii.

oO ppi' cent, for quantity.

40 per ceni. U)v ([uality.

Tlie entries are coming in now. We hope to liave a larger

competition this year than we had last year.

A Danger to he Faced.—Farmers, I fear, do not fully realize the

importance—or should I say the absolute necessity—of not only

district co-operation but of national and international co-operation.

South Africa, fortunately, may not have reached the critical stage of

other countries, where production is reaching a liigher cost than the

market or selling piice of the produce, but this danger seemS' to be
facing the world to-day, and should it get established we will be faced

M'ith serfdom in its worst form. A short while ago Senator Smitli, of

South (-arolina, warued the public of the dangerous position into

which the farming jmblic were fast drifting. The following are

figures which he gave, and must have been obtained from reliable

sources :

—

Average Cost of n^ i .. r> •

n J ,. Market Prico.
Production.

Cents. Cents.

Cotton P,7^ .18

Briglit tobacco .27 .10

Dark tobacco 20 .IT)

Wheat 2.77 1.05

Monkey nuts 09 .04

Beef 13 .07

In regard to cottcni, the above figures converted into British
money would be 18^d. and 9d. in America, and accountino- for freight
and ex'diange the Liverpool value of the same figures would be about
Is. lid. and Is. Hd., or an actual loss of about 9^id. per lb. in the
I)rodu(>tion of cotton.

Friesland Herd,
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THE MANURING OF VINEYARDS.

By J. C. Ross, Pli.I)., Kesearch Chemist, Elsenburg School of
Agriculture, and S. W. van Niekerk, Government Viticulturist.

[The first part of this article appeared in last month's Jimninl.—Editor.

Systems of Manuring.

Keeping in mind the requirements of our vine fertilizer (approxi-
mately 85 lb. nitrogen, 120 to 130 lb. phosphoric oxide, and 90 lb.

potash per niorgen), we can make up a suitable mixture in many
dilt'erent ways. It must again be pointed out, however, that a

mixture of the above composition can hardly be expected to be the
best and most economical for all vineyards. For instance, there may
l)e cases where the amount of nitrogen should be reduced, as in the
case of vines which are found to make an exceptionally rank and
vigorous growth. Then the nitrogen might be reduced by one-half
or two-thirds for the first few years, and this will mean a great
reduction in the cost of manuring. It may also be found that the
quantity of potash used need not be so great. As stated before, the
only way to settle these points is by carrying out manurial trials in
the vineyards, as described later in this article.

For a definite working basis we assume that tiie fertilizers men-
tioned have the following composition and prices:—
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The following mixtures, in quantiiies per morgen, will conform
approximately to the requirements:—

1. (a) Green Manure

—

450 lb. bone-dust (or 550 lb. supeii)hosph;iie, or TOO lb.

slag, or 500 lb. Cape Cross).

750 lb. kraal ash.

(h) Green Manure

—

500 11). bone-dust, oi' GOO lb. superphosphate, or 800 lb.

slag, or 550 lb. Cape Cross).

180 lb. sulphate of potash.

2. 7^ tons stable or kraal manure.

350 lb, bone-dust (or 400 lb. superphosphate, or 550 lb. slag,

or 370 lb. Cape Cross—but when these are used, the manure
should be increased to about 8 or tons. If the mauure is

of inferior quality, more should be applied).

-'). (a) 800 lb. Government guano.

100 lb. bone-dust (or 120 lb. superphosphate, or 150 lb.

slag, or 110 lb. Cape Cross).

GOO lb. kraal ash.

(6) 450 lb. GoA^ernment guano.

250 lb. bone-dust (or 270 lb. superphosphate, or ^JGO lb.

slag, or 250 lb. Cape Cross—but when these are used

the guano should be increased to 500 lb.).

2000 lb. Karroo sheep manure.

{c) 800 lb. Government guano.

150 lb. bone-dust (or 175 lb. superphosphate, or 240 lb.

slag, or 165 lb. Cape Cross).

150 lb. sulphate of potash.

4. 500 lb. blood-meal (or 300 lb. sulphate of ammonia, or 400 lb.

nitrate of soda).

500 lb. bone-dust.

180 lb. sulphate of potash.

(Other forms of phosphate can be used here, but then the

amount of blood or other nitrogen fertilizer will have to be

increased. If kraal ash is used to supply potash, the amount of

phosphate will be slightly reduced ; and if sheep manure is

used the amount of nitrogen fertilizer will be considerably

reduced, and the amount of phosphate slightly reduced.)

It will readily be seen that a great number of different systems of

fertilizing can be adopted, depending on the raw materials at the

disposal of the farmer. Economy, of course, is a most important

factor. Bone-dust has been taken throughout as the source of phos-

phate, as it is probably the most economical form to-day. But
market values are liable to fluctuate, and alternative quantities of

other forms of phosphate are given, in case they should, in the future,

prove more economical than bone-dust. In the following table the
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composition and cost per morgen of eacb of tlie above formulae is

listed :
—
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ill the soil and are not able to use to best advantage the plant-food

and moisture distributed tlirouf^hoiit the soil. If possible all manures
should be spread evenly over the soil and plou<^hed, cultivated, or

duf>' under.

Fonnvhic 1 (n) and 1 (/>).—Hone-dust and kraal ash or sulphate

of potash mixed and applied in April to manure the pea crop. Peas
sown in April (as early as possible) and phnio-hed under towards the

end of July, or early in August.

Formula 2.—Spread manure in April-May, bone-dust over this,

and plough under immediately.

For^nulae 3 {o), 3 (b), and 3 {c).—Bone-dust and kraal ash.

Karroo sheep manure or sulphate of potash mixed and ap])lied in

April-May, guano in July-August.

Formula Al.—All mixed and applied in April-May, or part of

the blood-meal can be held over and applied in July-August. If

sulphate of ammonia is used it should be applied over the surface in

July. Nitrate of soda should not be applied before August (spread

over surface).

U»E or LiMK IN Vineyards.

Vineyard soils which are acid or sour should receive occasional

dressings of lime. Though lime is one of the essential plant-foods it

is not applied as a fertilizer or manure in the correct sense of the

w^ord, and it is important to bear in mind that it cannot take the

place of other fertilizers. If the soil should be deficient in lime as

a plant-food (which very rarely occurs), the crop will obtain suiiicient

lime in the various phosphatic fertilizers used.

Lime is a soil improver rather than a fertilizer, and its useful

functions are as follows:—
1. It neutralizes acidity and keeps the soil sweet. AVhen humus

decays in tlie soil, a considerable amount of acid substances is pro-

duced and these afterwards interfere with the bacterial activities

which bring about the decay of humus and the production of available

nitrogen for the crop. But if lime is present it destroys the acidity

and encourages the bacterial activities in the soil. Thus an applica-

tion is especially necessary when large amounts of humus (stable or

kraal manure, and green manure) are ploughed into the soil. Dark
brown or black soils which are rich in humus are generally greatly

improved by applying lime.

2. It lo()sens up heavy, compact soils, making tluMu easier io

M'ork and more porous, so that air and water can penetrate more
easily.

3. It increases the availability of the mineral jilant-foods in ihe

soil, especially potash and phosphoric; oxide. Thus it is a stimulant,

and unless pliosphatic and potash fertilizers are used along with

the lime it will cause the soil to become rapidly depleted of these

plant-foods.

Lime can be obtained in the following forms:—
1. Burnt or quick lime (lumps).

2. Slaked lime (fine powder).

3. Finely ground limestone, or carbonate of lime, or " agricul-

tural " lime.



The Manuring of Vineyards. 1G7

By adding water to quicklime we get slaked lime, and if this

is exposed to the atmosphere for a long* time it is changed almost
entirely to carbonate of lime in a very tine form. One ton (2000 Ih. of

])ure quicklime contains as much lime as 2642 Ih. of ]inrp shiked lime.
()! as much as ;^)5T1 lb. of pure limestone.

Limestone or carbonate of lime is the mildest form, and is recom-
mended for all ordinary soils, especially light soils. The limestone
should be very finely ground, and spread at the rate of 2 to 4 tons
per morgen every fourth or fifth year. It should be applied early
(April-May), and either ploughed in or cultivated in on the ploughed
land. Failing this, it may be ax^plied later, at the time of the second
])loughing* in August, but it will not have niucli action in the soil

until the following winter.

Slaked lime should be used only in the case of very heavy soils,

or soils containing abundance of liumus (as indicated by a black
colour). In this case it is generally more economical to purchase
quicklime ('in lumps) and slake it (by adding water) on the farm.
Or it may be carted direct to the vineyard, placed in small heaps at

regular intervals at the rate of 2 tons per morgen, and allowed to

slake of its own accord when the rains come. When the lumps are

all fine it should be spread by means of spades and cultivated or

plouglied in.

Where limestone, or lime Avhicli has already been slnked, is to

be applied, a lime-spreader may be used if the rows are not too close

together. Otherwise the lime may be placed in a basket suspended
from a pole carried between two men. I\v gently shaking the basket
as the men walk along a fairly even distribution of the lime is

ftbtained.

Liming is particularly necessary in connection with the use of

large quantities of kraal or stable manure, and with the practice of

green manuring. In the former case it should be applied shortly

after the manure has been ploughed in, and the vineyard then culti-

vated. In the case of green manuring, several alternatives are open.

Where convenient, it is an excellent plan to spread the lime before

sowing the peas, as this will encourage a more luxuriant growth of

green manure. Otherwise the lime may be applied at the time of

ploughing under the green crop, either immediately before, wlien

it will be spread over the pea crop and ploughed in togethe]' with tlie

lattei', oi' shortly after turning undei' the peas.

MaNUEIAL ExPKTiljSIKNTS IN THE ViNEYAKD.

As previously pointed out, our vineyard soils are of many
different types in the different districts. For this reason it is very
likely that the system of fertilizing which gives the best results in

Paarl district, say, will not be the best or most enconomical in

Robertson district, and so on.

Analysis of the vineyard soils will help us to decide upon the

most suitable fertilizer for a particular soil, but the only really

leliable method is by means of actual manurial experiments, oucli

experiments are very easily carried out and do not involve nuu'h

extro irouble. Every vinegrower sliould devote a [)ortion of his
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^•ineyard to such experiments. The follnwinp' is a simple plan which
might be adopted:—
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The separate fertilizers used sliould not contain more than one
plant-food each. The following are suitable:—

Tor nitrogen: Blood-meal or sulphate of ammonia.

For phosphoric oxide : Superphosphate or basic slag (prefer-

ably superphosphate, because slag contains free lime,
which may have an effect of its own).

For potash : Sulphate or muriate of potash.

The quantiti^ applied per plot Avill, of course, depend upon the
size of the plots. Assuming the vines are planted 5 feet apart, and
each plot contains 96 or lOU vines, the quantities applied should be :

Nitrogen: 20 lb. blood-meal (12 per cent.) or 12 lb. sulphate
of ammonia (20 per cent.).

Phosphoric oxide : 18 lb. superphosphate (20 per cent.) or
24 lb. basic slag (15 per cent.).

Potash : 5 lb. sulphate or muriate of potash (50 per cent.).

Such an experiment is capable of a large number of variations.

If the plots are large enough, one-half of each plot might receive a

dressing of lime in order to determine the beneficial effect of liming.
Or the entire series might be duplicated and lime added to each plot.

Green manure could be used as a source of nitrogen and compared
with blood or sulphate of ammonia, but then extra plots will be
needed. The proportions of the plant-foods added might be varied.
An extra plot. No. (8), could be added with NPK, using twice as

much phosphoric oxide as in the other plots. Or it may be found
that results equally as good as that of Plot (5) can be obtained on
certain soils by cutting down either the nitrogen or potash, or both,
to half quantities.

Whatever the plan of the experiment, it should be carried on for

a number of years. The results of the first year or two will indicate
the nature of the immediate requirements of the soil, but after a
few years these may be quite diherent.

In conclusion the writers wish to acknowledge the use made of

Dr. A. I. Perold's publication on "The Manuring of Vineyards"
(1911), which is now out of print. In fact, the present article was
undertaken with a view to replacing Dr. PerokVs original publication.

Fruit for Japan: A Prohibition.

The Japanese Government has issued an Ordinance by which the
importation from South Africa (and other countries) into Japan of

apples, pears, quinces, peaches, plums, apricots, and nuts, and
materials used for packing them, is prohibited, the object of the
Government being to prevent the introduction into Japan of the

codling-motii.

i
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REPRESENTATIVE TRANSVAAL SOILS.

II.

Pretoria Quartzite Sandy Soils.

Bv B. J. Smit, B.A., Division of Clieniistiy

Occurrence.—Tlie soils classed under tlic al)ove lieadiuj;' ocliu' in

ilie I'retoria, Krugersdorp, a'.J(l Witwateisvaiid Distiirts, and jjiobably

Avherevei- outcrops of tlie beds of the Mag-aliesberg", ])aspoort, and
Timeball Hill quartzites appear.

The outcrops of these three quartzites of the Pretoria series form
three distinct ranges of hills in the Pretoria District, south and north

of the tovTU. On the south is the Timeball Hill range, immediately
north the Daspoort range, and farther north the Magaliesberg range.

The intervening hollows consist chiefly of shales aiid intrusive igneous

rocks. The Pretoria series \vith these quartzites run tJirough many
districts in the Transvaal, and generally speaking the Magaliesbeig

and Dasi)oort quartzites are the most imjjortant as regards the forma-

tion of the typical quartzite soils, since the beds are thicker than is

the case witli the Timeball Hill beds, presenting a larger area from
which the soil type under discussion is formed. The Magaliesberg
quartzites form, almost wherever the Pretoria series occur, the

broadest quartzite outcrop of the three. The Timeball Hill outcrops

again consist mainly of bands of quartzites witli shales and Jiaematite

or some other iron ore, so that the true type of quartzite

soil is best developed on or near the Magaliesberg quartzites. The soils

formed from these beds ;ire often influenced to some extent by the

neighbouring shales and diabase. The actual samples discussed in

this paper were obtained from the three districts mentioned above, and
the analysis of at least one sample from each of the three quartzite

horizons, Magaliesberg, Daspoort, and Timeball Hill is quoted.

Nature and Origin.—The quartzite soil is a red or brown to light-

grey very sandy soil, and is derived from the quartzite rocks which
consist chiefly of quartz grains cemented together with silica. These

rocks sometimes contain muscovite and nearly always some iron ore to

which the led colour of many of the quartzite soils is due. Some
quartzite rocks are almost white, and give rise to a light-grey soil,

Avliich may gradually, with the accumulation of organic matter,

become a darker colour. The quartzite being a sedementary rock

consists of particles which have previously to being cemented
together undergone denudation, and with the subsequent disintegra-

tion of the rock, and formation of the soil, they suffer a further

reduction in size, giving finally a soil in wliich there are hardly any
stones (by stones are meant those particles which are larger than

o mm. in diameter) and only a very small proportion of fine gravel

(particles greater than 1 and less than 3 mm. in diameter). On
dividing the sand and tine gravel into grades it is found that the

soil consists for tlie greater part of particles between 1 and ^ mm. in

diameter. The average of 12 quartzite soils gave 69 per cent, of

particles between 1 and ^ mm. in djamcter.
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fine gravel and sand put topetlier, and 11.2 per cent, clay and very

fine silt.

The greater part of tlie total amount of iron oxide and alumina
present in these soils is contained in the clay fraction, in sample

No. 2179 about 50 per cent, and in sample No. 1901 practically all

of it.

In sample No. 1901 the fine gravel fraction is rather high for the

quartzite type of soil. From the farmer's point of view these soils

are lig-ht and easily Avorked, they will allow water to drain through
quite freely.

Chemical Composition.—The following analyses are quoted to

illustrate the chemical composition of this type of soil:—
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Soils Nos. 760, 1620, and 2179 are derived from the Uaspoort
quartzites, and they are pracncally similar in their chemical composi-

tion to samples Nos. 1267, 1424, ']818, and 1294, which are derived

from the Magaliesberg- quartzites. Sample No. 2554 is from the

Timeball Hill quartzites and has unfortunately been only partially

analysed, its lime and available potash content is the same as the

average for the other quartzite soils, while its nitrogen is slightly

higher and a/ailable phosphate slightly lower than any of the other

soils, the analyses of which are quoted above. From their chemical

composition it will be seen that these soils are deficient in all the

essential plant foods—in fact they belong to the poorest class of soils in

the Transvaal. They are all of them particularly poor in nitrogen

and available phosphoric oxide, and with the exception of No. 1620

and possibly No. 1267 their potash content is also very low, they are

also in need of organic matter which must be worked into the soil to

improve their water retaining capacity. It is obvious from the

chemical analysis that in order to grow crops successfully on this type

of soil, the farmer would have to increase its plant food content by
gradually building up the soil, and in doing this lime would have
to be applied occasionally so as to avoid turning the soil acid. It

seldom pays on our Transvaal soils to apply a potash fertilizer so

that small dressings of this fertilizer are advised only when it becomes
clear by manurial experiments that potash is the limiting factor in

the particular soil under cultivation. Soils Nos. 760 and 2179 are

very low in available potash and would probably need a potash

fertilizer, in addition to fertilizers containing the other plant food

constituents, before a good vield can be expected The above state-

ments are made as a result of an interpretation of the chemical com-
position and a consideration of the mechanical analysis of the soil.

Mmiurial Experiments.—Particulars as regards the crop returns

given by this soil may be gathered from the following manurial
experiments which were carried out by Mr. K. D. Watt (1). The
experiments were continued for two years and were carried out on the

farm Koedoespoort on a ooil from which sample No. 760 was taken.

The analysis of this sample is given in the above table. The crops

were maize (variety Chester County Mammoth) and cowpeas (variety

Black-eyed Susan) and were grown on two pieces, of land A and B,

respectively. The fields A and B were each divided into nine plots,

which were manured as is shown in the table.

Unfortunately during the first year the rainfall was very low, and
probably quite inadequate for the requirements of the plants on such

a sandy porous soil. Plot No. 2 of field A was damaged, but the

following yields were obtained from the other plots.

The yield of maize from field A is given in lb. of grain per acre,

while in the case of the cowpeas from field B the weight of the green

crop as well as the weight of the hay calculated to yield per acre is

ffiven :
—
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Manurial Treatment on Fields A and B.

Plot

1

2

3

4

5

G

No manure
Nitrate of soda, 20011). per acre...

Sulphate of ammonia, 1601b. per acre ,

Superphosphate, 40011). per acre

Basic slau;, 4001b. per acre

No manure
Lime, 4001b. per acre

Sulphate of potash, 1501b. per acre

Nitrate of soda, 2001b. per acre...

Superphosphate, 4001b. per acre

Maize ion

Field A.

iio;i).

spoilt

22011).

36011).

28011).

1301b.

20011).

54.5 lb.

13451b.

Cowpeas on Field B.

Green Crop.

5300 lb.

.-.60011).

492011).

57001b.
4900 lb.

39401b.
46801b.
550011).

6380 lb.

Hay.

18401b.

20201b.
170011).

21601b.
18201b.

17801b.
16201b.

19001b.

21201b.

Field A.—By far the best yield of maize wa.s obtained from plot

No. 9, wiiich was manured witli a nitro<?enous and phospliatic

fertilizer. It g-ave a yield twelve times as o-^eat as the yield on
unmanured plot No. 1 and eleven times as great as the averag*e yield on
nnmanured plots Nos. 1 and G. The plot manuied with sulphate of

potash gave a g^ood increase over the nnmanured plot, but it must be
remembered that this soil is exceptionally poor in potash, containing

only 0.0009 per cent, of available potash. The soil is so poor that

the addition of any of the three plant food constituents will probably
show an increase in the crop, and there can be little doubt that had a

tenth plot been added, manured with all the three plant food con-

stituents, the yield would have been still greater.

Field B.^—The results of the experiment with the cowpeas show
very little difference in yield on the various plots. It certainly would
not pay to manure cowpeas, even when grown on a very poor soil, if

the above results represent the effects of manuring-.

In the second year maize was grown on both the fields without
the addition of any fertilizer and the yields on the various plots show
the residual value of the manures very clearly. The following table

gives the yield of maize in the second year on fields A and B as well as

the total yield of maize on field A for the two years :
—

No. of Plot and Manurial Treatment
during first year only.
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in one year after cowpeas tlian in two years in botli of which maize

was jj'rown. The dih^erence on plot No. 8 in the total yield of maize for

two years and the yield of maize in the second year only after cow-

peas is very small, and this difference in the last plot (No. 9) is due to

the effect of the nitrate of soda which supplied the necessary nitrogen

in the first yc^ar. The increase in the yield of maize after coAvpeas

on field B would probably have been still greater had the crop of cow-

])eas been ploughed under instead of reaped in the first year.

The geiy:'ral conclusions drawn from these experiments are:—
(1) That on very poor soils of this nature, in other words on

the quartzite soils, the best fertilizer is one containing

phosphates.

(2) That since the soil also requires lime, in order to promote
nitrification, basic slag would be the best form in which to

supply the necessary phosphates.

(o) That it pays better to enrich the soil with nitrogen by
growing a leguminous crop than by applying* expensive

nitrogenous fertilizers. The leguminous crop also improves

the soil by supplying organic matter.

(4) That if a phosphatic fertilizer is used, a greater yield of

maize may be obtained after a crop like cowpeas than would
l)e got in two years during which maize is grown con-

tinually.

A manurial experiment on wheat was carried out on soil No. 1818,

the analysis of which is given elsewhere, with the following

results (2):—

Plot. Manuri.al Treatment per Acre.

I
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with maize or potatoes. It is much too open auJ saudy for the wheat
crop, which requires a rather heavy loam. Tlie chemical composition

of this class of soil and the results of the nianurial experiments point

to th(; fact that the soils are so poor that it is hardly possible to grow
a profitable crop in the first year, even with the help of artificial

fertilizers. During the first couple of years the object of the farmer
should be to improve the texture of his soil and to gradually strengthen

it as regards plant food constituents. This can only be done by
proper cultivation, crop rotation, and the judicious use of artificial

fertilizers. The manui'ial experinuuits have given a clue as to the

manner in which the soil should be dealt with and tlie following

treatment is suggested for this class of soil:—
F'irsl. Y ear.—After having ploughed up the land apply agricub

tural lime at the rate of about 1000 lb. per acre, then put
in a leguminous crop like cowpeas, velvet beans, or kafiir

beans. This crop may be harvested or ploughed under.

The cowpeas mature in about seventy-seven days from
sowing, so that it may be possible to reap two crops in one

season provided, however, that there has been a good rain-

fall.

Second Year.—Apply 300 lb. superphosphate per acre. Then
l)ut in maize.

Third Year.—Apply a dressing of well-rotted kraal manure,
about 10 tons per acre, and plant potatoes.

Fourtli Year.—Sow cowpeas without manure.

Fifth Year.—Apply 300 lb. basic slag per acre. If necessary,

a small dressing of sulphate of potash may also be used,

say, about 100 lb. per acre. Plant maize.

Or the following four-course rotation may be tried:—
Mixnurial Truatmeiit. Crop.

1st year 1000 lb. lime ... ... Leguminous ci'op like cowpeas or

velvet beans.

2nd year 1)00 lb. bonemeal ... Potatoes.

8rd year 10 tons kraal manure ... Cotton or mai/e.

4th year 300 lb. superphosphate ... Maize.

The above rotations are only suggestions of how this class of poor

soil should be built up. If the farmer experimented for himself by
trying both these rotations he would probably soon be able to work out

a more suitable rotation for his particular soil. There are many
other factors, such as the depth of the soil, the nature of the sub-

soil, the situation of the land, the rainfall and climatic conditions

generally, which may modify the treatment of a particular soil, and

these should be taken into consideration by the farmer himself in

order to discover the best and cheapest way by which first of all to

improve his soil and finally to grow profitable crops.

Refeeences.

(1) Watt, P. D., Transvaal Agricultural Journal, VI, 24, p. 551,

and VII, 28, 628.

(2) Annual Report, Division of Chemistry, 1910-11, p. 404.
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PRUNING OF DECIDUOUS FRUIT TREES.*

By H. B. Terry, Cert. E.H.S., Loiielon and South Africa, Lecturer
in Horticulture, School of Ag'riculture, Potchefstroom.

As there 'exists a pressing need among fruit growers for some infor-

mation about the pruning of trees, this short article has been pre-

pared. While an endeavour has been made to illustrate and render
the text as explicit as possible it must not be regarded as the final

word on the subject.

Pruning Tools.

Before commencing operations it is as well to be equipped with
implements of good quality and capable of allowing the work to be

carried on with tiie minimum amount of damage to the trees. Many
trees are ruined everj^ year by bruising, splitting, etc., and where
profit is sought such action by decreasing the output increases relative

cost of production. It is possible to- secure the best saws, secateurs,

and knives at any hardware emporium in the Union, and none other

should be used. All tools should be clean and sharp, and kept in

this condition whilst the work proceeds.

The California bow-saw possesses a reversible blade, rendering

it possible for the operator to sever a branch at any angle close to

the stem or main branches ; the blade is also detachable and easily

replaced. The secateur (shear) should have a removable blade for

convenience, as most of the cutting is done with it. A good pruning
knife,' capable of retaining a keen edge, is necessary for light work
and trimming the bark smooth after saw-cuts.

When to Prune.

The correct time to commence winter pruning depends upon the

state of the trees and the amount to be done. When only a small

area is under cultivation July will be found a suitable month. In

large commercial orcliards pruning is seldom delayed long after the

leaves have fallen, and is continued until the buds begin to swell.

It can be said that pruning niay be done at any time during the

dormant season to assist in shaping and renovating trees, promote

wood growth, and equalize sap distribution, thus keeping the trees in

a vigorous and healthy condition.

The selection of many types, the tracing of subsequent ^rowth,

successful photography, and other factors all tend to delay the pro-

duction of a complete work on this subject. The pruning of a tree

for commercial purposes begins immediately after the tree has been

firmly planted in its allotted place in the orchard. The first pruning

is usually termed "heading back." In every instance where some-

thing is being developed towards its ultimate purpose a proper plan

of treatment and procedure is, or should be drawn up, so that chance

* Originally published as Local Series Bulletin No. IG, Department of Agriculture,

Pretoria.
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is not allowed to have much share in the process. Yet we see

iliousands of trees planted througliont the Union that have received

little or no attention in the way of pruning-_ at an early and most

important stage. Nurserymen, unless otherwise instructed, send out

their young trees with the past season's growth uncut, thougli this

cannot always be said of the roots, which usually suffer a little when
the trees are dug out. If the trees are planted as received, and not

cut back, buds will be called into activity during a warm spell of

weather, sustained by the reserve material in the tissues, and, unless

new root action is taldng place, no sap can be pumped up to sui)p()rt

llie growth. Under these conditions many trees die every year, \\hilst

the vitality of others is impaired to such a degree that com])lel(>

recovery is impossible. Sometimes a tree has already formed a head

Fig. L—Pruning Tools.

in the nursery row, and one is dubious aboiii reiiidx ing it; in ])iaclic(>

tlie head is removed entirely when the stem is too long or lacking m
stability so that new growths may arise lower down and form a more
substantial foundation for the future tree. Year-old trees with
straight stems are also cut back to the height of one's knee (about
18 to 20 inches), the object being to develop a low head built on
short, sturdy main arms, capable of carrying regular heavy crops of

fruit without l)reaking down. The trees are thus prevented from
breaking into vigorous growth before the shortened roots ha^'e formed
a new set of feeders to obtain nourishment necessary for tiie new
growths, and a standard of uniformity is obtained throughout the

orchard.

It is generally recognized that the best shape or form for

deciduous trees under South African conditions is that known as the
" goblet " or " vase " form. To obtain tliis form it is necessary to
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remove the central leader, and tins is done when " heading back " at

planting- time. The advantages claimed for the '' lowhead '" system
are that the branches are strong- and well spaced, thus facilitating all

cultural operations such as picking, pruning, and spraying; cultiva-

FiG. 2.—Types of year-old trees sent out by nurserymen.

tion is more easily and economically carried on, as animals can be
brought closer to the trees than would be the case where horizontal

branches are met with. Loss of fruit and damage to trees by strong-

winds is reduced to a minimum owing to the strength of the main
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and secondary arms. The fruit-producing' area is doubled, because

fruit-bearing' wood is encouraged inside as well as on the outside of

the trees. Protection from sun is given to the centre by an abundance
of healthy foliage due to free circulation of air and light. The stem
is short, and, after the second season's growth, sufficient shade has

developed around the trees to prevent sun-scald of the stems, thus

removing a source of anxiety to which the grower of untrained trees

is liable. During tlie growing season following after planting, it is

desirable that the growth of the young trees should be interfered with

Fiu. 3.—" Heading back."

as little as possible. After the three shoots have been selected 1o form
the main arms and other superfluous growths have been rublied off,

an abundance of healthy foliage is necessary for the development of

root and top. Suckers, of course, must always be removed, as these

rob the tree of nourishment. It is as well to arrange that the seJccted

growths do not start from the stem too close to one another, as weak-
ness would be produced at this point. Some varieties, especially

amongst apples and pears, often fail at the outset: to push out three

well-spaced growths, and in such cases it will be necessary to pinch
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Fig. 4.—Diagram illustrating a tree after the'first winter prnniiig.

Fig. 5.—Diagram showing a tree after the second winter pruning.



182 Journal op the Department of Agriculture.

out the oTowing point of tlie strong-est leader and so pnt sap pressure

on the growtli or bud immediately below it ; where two strong growths

liave developed it may be necessary to pinch out both terminals to

temporarily check them, then by cutting a notch in the stem imme-
diately over the bud desired, it invariably pushes into growth and,

at the end of the sea^son, is equal in length to the others.

KK4. fi.—Diagram sbowiuu' a tree after the third winter priming.

During the winter following planting, Ihe young trees will need

careful pruning with the object of forming the main arms; this is

illustrated in the accompanying diagram. The strong growths are

cut back to 9 or 12 inches from their base ac(>ording to their strength,

all other surplus growths being cut away close to the braucli or

stem. When selecting buds to cut back to, select those on the sides

of the leaders with the object of developing two main growths on each
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arm, so placed as not to interfere witli each other in subsequent
growth. By devoting- a little time during the growing season which
follows to stopping any strong shoots that may break out below the
terminal buds, the trees should present tJie appearance depicted in the
plate above after the next or second winter pruning.

The second winter after planting, the bearers, of which there
should be six, are again cut back 12 to 15 inches from where their

growth began, all side shoots being removed. As in the previous
year, select buds on the sides of the leaders which will produce two
more growths well spaced. This is considered drastic treatment for

youil^' trees, but it cannot be too strongly emphasized that iiic sole

object during the hrst three years after planting is to encourage
growth and build up trees with strong risi'id limbs, hence all the
energy of the trees should be directed to the formation of wood, so

that when the bearing stage is reached the crop is borne without any
breaking down of branches.

In the third winter after planting the trees having been carefully

attended to, at least twelve strong, evenly spaced growths should be

found awaiting treatment, also an abundance of side growtJis along
the arms lower down. Up to this stage no wood has been letained

for producing fruit, the sole aim having been to shape the tree. The
desired form having been obtained on well-spaced arms and branches,

some attention can be directed to securing a crojD during the incoming
season. The twelve leaders are pruned back to a length compatible
with stability, as further growths will arise on these after pruning.
The remaining growths should l)e thinned out, if too crowded, others

shortened back to carry a medium crop of fruit. This will only occur

in some varieties of stone fruits, as most varieties of apples and pears

do not arrive at the fruiting stage until they are much older. From
now onward the winter pruning will never be as severe as formerly.
The trees are reaching the stage when regular annual crops may be

expected ; the object then will be to keep the trees in healthy growth
so that the shape is maintained and fruiting wood is freely produced
or renewed. All trees will increase in size year after year, the leaders

will become crowded and prevent the sunlight from ripening the

wood and fruit unless annually reduced. It is best not to increase

the number of leaders after the third winter pruniug, for not only do
they prevent light entering, but weaken and spread the tree too much
when loaded with fruit. With many varieties of trees—especially

vigorous growers—over-pioduction of laterals (side growths) occa-

sionally happens; these may be thinned out, and others cut back or

left alone according to their position on the tree. Care must lie

exercised when cutting', otherwise many laterals are pruned too

severely and only vigorous growth results, defeating the aim of the

grower wlio desires regular fruiting.

Reasons for Pruning.

The fundamental ])rincii)le of pruning demands that an even

distribution of foliage shall be maintained, encouraging an even dis-

tribution of fruit-bearing wood, so that no one part of the tree will

suffer at the expense of the other. Any cutting performed whilst the

tree is dormant tends to promote vigorous growth by reason of the

same am-ount of root action expending its energy over a reduced
number of branches. New buds, too, possess greater energy rhan old

ones, and where their development is forced direct channels are made
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for the flow of su]). It must alf^o be borne in mind that the more
upright a shoot is the stronger will be the growth, and the likelihood

of it bearing fruit is reduced ; the nearer a shoot approaches the

horizontal so its vigour diminishes and its fiuiting possibilities

increase.

Bearing these facts in mind when pruning fruiting trees -he risk

of cutting away useful wood is minimized. The following reasons are

advanced in support of annual winter pruning :
—

(a) To maintain the shape of trees and prevent overcrowding of

branches.
(h) To regulate the amount of light throughout the trees. It

nalurally follows that where loaders are crowded together at

the to}) of trees light is witliheld from weaker growths lower
down; consequently they never mature, but perisli. Fruit
inferior in size and colour is due to lack of light ; over-

shadowing is also responsible for barren lengths of wood
being retained close to the main stems for the sake oE the

new wood on them further out.

(c) To produce fruiting wood and renew vv^orn-out portions. This
is essential if good quality fruit is desired, as in many
instances the new wood is the most productive. The removal
of old and barren wood tO' force new growths must always
be borne in mind. In spur-bearing trees, spurs often sub-

divide and lack vigour ; these require shortening back. Some
apples, such as Jonathan, Rome Beauty, Northern Spy,
Cleopatra, and in pears Bon Chretien, produce fruit buds on
the terminals of short laterals. If they are left unpiuned
very little wood growth is made, but spurs are developed
closer into the main stem for fruiting during subsequent
years.

(d) To increase size and regulate production of fruit. It

naturally follows that the fewer fruits there are on a tree

the better the size and quality will be. Advantage is taken
of this fact when reducing the amount of bearing wood at

pruning time, and, later on, when the crop has set,

"thinning" is resorted to, so that the remaining fruits

receive a larger share of the nourishment absorbed by the
tree. Exhaustion is prevented and regular crops are secured.

(c) To assist in carrying out cultural operations at minimum
expense, low-headed trees, whose main arms and branches
rise obliquely from the stem, are more easily cultivated than
trees with horizontal branches; trees with branches built

high enough to permit animals passing underneath sacrifice

all the conveniences and economies which determine profit in

a commercial orchard. In dealing with the pruning of trees

in bearing it may he advisable to draw attention to what
appears to be the most common error in this phase of fruit

culture, tliat is, the density of heads of trees. It is a mistake
one can easily fall into, especially when the non-setting of

fruit has been attributed to frost or other contingencies.
However, when trees are built up on the low-head system
these corrections are speedily made with practically no loss

of symmetry.
(A further instalment, dealing ivitJi certain varieties of fruit

trees, will appear in neitt vionth's Journal.)
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THE POULTRY YARD MONTH BY MONTH.

liy J. J. JcmnAAN, Lecturer and Instructor in Poultry, Glen,
Orange Free State.

February.

Moulting.—The moulting birds' treatmoiit of feeding, etc., should be

continued as advised last month. This is a most trying time for most birds,

as they are either heavy in moult or are too fat to get through it readily.

Mixing a tablespoonful of sulphur for each twelve birds in the mash twice

a week, allowing about one teaspoonful of linseed meal per bird daily in the

morning mash, and epsom salts given weelily at this time, will prove of great

assistance in getting them over this period. Green food should be fed in

abundance.

Buns.—It will be found convenient, especially if the runs are old, to dig
the ground over in the breeding pens and to get in a crop that will provide
shade and green food for the breeding pens during April and May.

Slioiuing.—In feeding birds intended for show the following hints will be

found useful : Linseed meal or crushed sunflowers add lustre to their plumage.
Warm soft food produces abundance of long fluff and featlier. Beans and
peas and iron in the drinking water help towards hard feathering as in game.
To improve condition and make birds muscular obtain from the butcher the

windpipe of an ox with a small quantity of meat on it, and tie this in the

run—the birds pull at it all day long ; also dig their grain-food into the
ground. White birds should not have iron in their drinking water and, like

buff birds, they require shade.

Feeding.—Damaged fruit makes excellent food for poultry.

Egg Production.-—Shift pullets as frequently as possible, but keep them
in good condition. It is not desirable that they should lay this month if they
can be kept back.

Eggs.—Start selling all stored or preserved eggs, as prices generally rise

from now on.

General.—Young turkeys grow wonderfully if allowed to run on ^le lucerne

plots and, incidentally, they destroy numbers of insects and grubs. If no
lucerne plot is available they should be sent out with a herd-boy, who, by
breaking open ant heiips, will provide an excellent food for the turkeys to the

benefit or the veld. Young goslings should not be sent out to graze.

Pedigree Cows.
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THE VEGETABLE GARDEN.

February.

By II. B. Tkrky, (^crL. H.H.S. (Loud, and S.A.), Lecturer in Horticulture,
School of Agriculture, Potchefstroom.

This month is the best to mukc final preparations to ensure a i)lentifu] supply
of vegetables throughout the winter and early spring. February also marks
the time for sowing and j)lanting of winter crops in the warmer districts. Try
;ind get every available i)iece of land in th(> gaiden sown to produce sonu-

vegetables for winter.
Beetroot.—Sowings should bo made fen- succession, using Kclipse, Egyptian,

Turnip-rooted, Half Long.
Beans.—Dwarf beans may be sown in Eastern Province and where no I'ear

of frost exists for the next three months.
Beans, Broad.—Make small sowings only of Long Pod. Johnson's Wonder-

fid, "Windsor; generally the weather is too warm.
Brussels Spro}its.—Not very successful as a rule; now is a good time in the

colder localities. Treat like cabbage.
Cahbaffe.—"Sow earlv maturing sorts on ridges where th(\v are to head. Too

late to sow generally. In the warmer districts early heading varieties may
be sown and transplanted.

Cauliflower.—Where this vegetable succeeds under severe conditions, trans-

planting should be completed. Broccoli should be grown where cauliflower fails.

Carrot.—Make a large sowing of almost any variety.

Celery.—In Cape Provinces this may be sown for transplanting.
Kohl Bahi.—As a substitute for turnips this is uneqiiallcd. In districts

where turjiips fail this should be tried ; Wliito Vienna, Purple Vienna, Goliath
are useful.

Lettuce.—vSowings should be made of cabbage or cos varieties, according
to desire; of the former, Boston, Iceberg, Continuity, Neapolitan; of the
latter, try Green Paris, Trianon, London White.

Leehs.—On the high veld only should these be sown; use Musselburgh,
Italian Giant, Large Flag.

Onions.—Make a general early sowing to transplajit during Aoril and May.
vSow Early Cape Straw, Flat Red, Bermuda White, Bed, Italiari Tripoli, Extra
Early Globe.

Parsley.-—A sowing for succession shoidd be made now; this is a little

dillicult to germinate at times. Shade helps.

Parsnip.—No time should be lost in sowing this on the high veld; sow
Hollow Crown, Stxident, Guernsey, and, for quick grower, Turni})-rooted.

Peas.—-In Natal and the high veld sowings may be made. (Jradus, Black-
Eyed Susan, American Wonder, William Hurst, and Daffodil shotiid be used.

Badish.—Sowings may be general; as a change from smill turnip-rooted
sorts try half-long varieties. They do not bolt to seed so readily, and are
firmer. vSow French Breakfast, Olive Shape, Long Red, White Vienna.

Spinacli.-—Continue to sow summer varieties for succession. Where a

permanent crop is desired sow Swiss Chard in drills 2 feet apart, allowing 18
inches apart in the rows.

Tomatoes.—Too late to sow except under low veld conditions. Growing
plants elsewhere should be kept off the sod if possible to prevent disease? and to

prolong the bearing.
Turnips.—Where this crop can be successfully grown, a large sowing should

be made for autumn use. Suitable varieties arc Red Top, White Qlobe, Six
Weeks, Strap Leaf, Green Globe.

Swedes may be sown where ample supplies of water are assured.
Potatoes should be kept well cultivated and earthed up as growth proceeds,

Karly varieties may still be planted at the coast only.
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NOTES FROM THE "GAZETTE."

Attention is drawn to the following matters of inter

the Union Government Gazette:—

•

(Abbreviations: " Proc "— Prochimation ;
" G.N.

Gazette.

Items.

st which appeared in

Government Notice.)

No.

1109

1112
1109
1114

Date.

10/12/20

1109 10/12/20

1109 10/12/20

1110 17/12/20

1110 17/12/20

31/12/20
10/12/20
7/1/21

nil 24/12/20

nil 24/12/20

nil 24/12/20

1112 31/12/20

1114 7/1/21

1114 7/1/21

1109
1110
nil
1112
1114

10/12/20
17/12/20
24/12/20
31/12/20

7/1/21

The Schednle to G.N. No. 647, 1920, having reference to the
protected area (scab) of Smithfield, is amended by the inclu-

sion of the farm Waterford No. 70, District Rouxville.
(G.N. No. 2227.)

For the purposes of the Diseases of Stock Act, the farm
Beaulieu (sub-division of the farm Witpoort No. 551),
Pretoria District, has been declared to be in the Witwaters-
rand District. (G.N. No. 2228.)

Tenders are invited by the Secretary for Lands, Pietermaritz-
burg, for the lease, for grazing or other agricultural purposes
for which the ground may be suitable, of portions of land
situated in the Divisions of Impendhle and Vryheid, which
land is unsuitable for permanent occupation by European
settlers. (G.N. No. 2225.)

A list of applications for the registration of brands in the
Cape and Orange Free State Provinces is published. (G.N.
Nos. 2133 and 215G.)

The Secretary for Lands has notified that Lot No. 316,
Fmpangeni, Zululand, advertised for disposal, is reported
to be affected wath nagana. (G.N. No. 2265.)

Crown lands will be offered for sale at the Stock Fair Pens,
Tarkastad, 9th M:irch, 1921 (G.N. No. 2345), and at
Upington on the 23rd February, 1921 (G.N. No. 2097), as

amended in terms of G.N. No. 6 of 1921.
Paragraph (2) of G N. No. 1617, hnving reference to the
declaration of a portion of the Kenhardt District to be a
senii-prote^ted area, has been cancelled and an amended area
substituted. (G.N. No. 2293.)

Under the Diseases of Stock Act tlie Minister has ordered that
all cattle running within a portion of the Pietersburg
District shall be branded. (G.N. No. 2294.)

A portion of the Inconza Forest Reserve has been withdrawn
from the demarcated forest area declared by unnumbered
Natal G.N. dated 24th August, 1909. (G.N. No. 2301.)

Tenders are invited by the Secretary for Lands, Pietermaritz-
burg, for the lease of a piece of land near irmhlali Station,
Division of Lower Tugela, Natal. (G.N. No. 2346.)

Applications are invited for the purchase of live blesbok and
springbok on the Grootkuil Estates, Winburg, Orange Free
State (G.N. No. 32.)

Ci.N. No. 647, 1920, having reference to the Protected Area
of V.'inbarg, has been amended by the inclusion of the farms
Commandants Pan and Tafelbaai, Kroonstad District. (G.N.
No. 26.)

The compulsory dipping of cattle has been ordered (a) every
three days (in th§ three-day dip) for portions of Barberton
and Pietersburg Districts (G.N. Nos. 2231, 2198, 2342); {h)

every five days (in the five-day dip) for portions of Weenen,
Idutywa, Pinetown, Ngaeleni, Richmond, and Krantzkop
Districts (G.N. Nos. 2231, 2198, 2310, 2342, and 16); (c)

every seven davs (in the seven-diiy dip) for a portion of

Pretoria and Richmond Districts (G.N. Nos. 2231, 2198);
(rf) every thirty davs in the Municipal Area of Kestell,

Orange Free State. ' (G.N. No. 2342.)
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Gazette.
No. Date. Items.

1109 10/12/20 Compulsory dipping of sheep and goats under the Scab
Regulations and the Stock Diseases Act has been ordered in

the Districts of Graaff-Reinet, Aberdeen, "NVillowmorc,

Albert, Wodehouse, Barkly East, and Elliot within the
period 2nd January, 1921, and 28th February, 1921; for

the Districts of StMtterheim, Stockenstrom, and Adelaide
within the period 2nd January to 31st March 1921 (G.N.
No. 2230); for the Districts of Aliwai North, Herschel,
Wolmaransstad, and Lichtenburg within the period 2nd
January to 30th April, 1921 (G.N. No. 2255); for the District
of Hoopstad within the period 2nd January and 31st March,
1921 (G.N. No. 2255).

1114 7/1/21 Sections 36, 37, and 38 of the Stock and Produce Theft
Repression Consolidation Act, 1893, has been put in force
in the Division of Calvinia. (Proc. No. 8.)

1114 7/1/21 Under the provisions of Fencing Act, No. 17 of 1912, contribu-
tions towards the cost of dividing fences in Ward Palala,
District of Waterberg, are declared to be obligatory. (Proc.
No. 6.)

THE WEATHER.

Extracts from the Monthly Report of the Chief
Meteorologist for the Union.

Taken as a whole, the rainfall for December, 1920, was very partial in many
districts, the showers being so highly localized in some instances that only
portions of a farm benefited from the precipitation. Although rainfall was
mostly associated with thunderstorms, which occurred on twenty-six days of

the month, showers were comparatively light, with but little run-off. Although
some good rains, exceeding one inch, were experienced at a number of stations,

the beneficial effect was neutralized to a great extent by succeeding hot days
with strong winds. The result of these conditions is that although in most
cases crops were able to survive, growth was but slight, whilst a number of

insect pests, particularly the mealie-borer, made their appearance in a number
of places. In a limited number of cases crops promise a record yield, but,
generally, heavy rains are still required for storage purposes. Late ploughing
and planting were seriously interfered with owing to droughty conditions,
particularly in the neighbourhood of Dundee (Natal) and the Waterberg
(Transvaal). Hailstorms, frequently accompanied by very strong winds, caused
in some instances not only considerable damage to crops, but also killed sheep,
poultry, etc.

The total rainfall for the year was below the average over the greater
part of the Transvaal, poi'tion of the north and south-west of the Free State,
and the west and north of Natal, and more particularly the south and south-
east coastal areas of the Cape Province, where a severe drought was experienced
throughout the greater part of the year. The deficiency varied from 3 to
about 11 inches between Swellendam and Umtata, and was little short
of these amounts over portions of the east and north of the Transvaal. In
the western Transvaal, Orange Free State, and Natal, the shortage was
mostly between 1 and 2 inches. On the other hand large excesses of 6 to
20 inches were recorded in Natal, 3 to 10 inches at a few places in the south
and east of the Transvaal, and 3 to 11 inches at several stations in the
central and western portions of the . Cape Province. Excesses less

than 2 inches were the exception over these areas. The cumulative rainfall

since 1st July last was in excess of the normal by 1-4 inches over the greater
part of the eastern and central Transvaal, Natal, and west and south-west
of the Cape. A shortage of approximately equal amounts occurred over the
north and west Transvaal, Orange Free State, and the central, south, and
south-eastern portions of the Cape including the Traiiskei. The deficit was
greatest along the south and south-east littoral and part of the north-east
section of the Cape Province.
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STAFF: APPOINTMENTS, TRANSFERS, ETC.

(1) Agriculture.

1/10/19 E. G. Hardy, Senior Dairy Inspector: Appointed Assistant Superin-
tendent of Dairying.

31/12/20 P. A. Steenekamp, Senior Sheep Inspector, retired.

1/1/21 /. L. Coetzee, Senior Sheep Inspector, transferred from Gordonia
to Aliwal North, vice P. A. Steenekamp.

1/1/21 P. L. Swart, Humansdorp, promoted Senior Sheep Inspector,

Gordonia, vice, J. L. Coetzee.

(2) .Agricultural Education.

30/11/20 A. C. Pigott, Farm Manager, Potchefstroom School, resigned. He
is at present nianging his estates in Ireland.

31/12/20 S. H. Skaife, Entomologist, Cedara ; Resigned in order to accept
post of Inspector of Technical Education, Cape Province.

15/1/21 Miss E. Ferguson (returned Oversea Scholar), appointed Demonstra-
tor in Household Science, Elsenburg.

31/1/21 /. G. Boss, Research Chemist, Elsenburg: Resigned in order to

accept the Professorship of Chemistry, Transvaal University
College.

MOVEMENTS OF OFFICERS.

Rfr. Theo. Potgieter, of the Orange Free State Education Department, is

acting as Lecturer in Botany at Glen during 1921.

Mr. V. A. Beckley, who has been studying at Cambridge, England, as a

Government Oversea Scholar, has returned, and is to be appointed as Lecturer
in Chemistry at Grootfontein, vice Mr. I. P. J. du Plessis, transferred to an
analogous post at Glen.

Mr. G. van Foreest, Live Stock Officer, has engagements at Smithfield,

14th-17th February, and Dewetsdorp, 21st-26th February.

THE OVERSEA MARKET.

Cabled Advices from London during the Month of

December, 1920.

Maize (1st).—December-January shipments, African white flat, afloat,

sellers, /i7s. 6d. (4bh) White flat, afloat, 57s., sellers; yellow, November-
December shipments, 53s., sellers; loading, 54s. 9d. paid; No. 2 Rhodesian
December, steamer, 58s. 6d. quoted. (7th) White flat, afloat, second grade
sold at 56s. paid, and third grades 55s. paid; yellow December-January ship-

ments were quoted at 54s. 6cl. (11th) Yellow African maize, afloat, sold at

56s. 6d. paid; Rhodesian maize, December shipment 61s. was quoted. (24th)

White flat December shipment, 57s. ;
yellow, 54s., sellers. (4th January) South

African white flat, afloat, 56s.
;
parcels of yellow, December-January shipments,

52s. sellers: La Plata, January-February shipments, 50s. 6d. paid.

Wool —4200 Bales of South African wool offered at December auctions, and
1400 sold, but poor doraand. Greasy quality declined 20 per cent., snow-

whites 25 per cent. Present current prices are as follows: Snow-whites, extra

superior, 2s. 9d. to 3s.; superior, 2s. to 2s. 8d. ; medium. Is. 7d. to Is. lid.;

inferior. Is. 3d. to Is. 6d. ;
greasy combing, long, 9^d. to Is. 6d. ; medium,

8d. to Is. Id.; clothing, light, 8d. to Is.; heavy, 5d. to 7d.
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Mohair.—Summer kids, 25d. to 30d. per ]b. ; summer firsts, 15d. per lb.;

mixed, 12d. ; Basutos, lid. ; winter kids, 17d. ; winter hair, 9d.
;

prices are

purely nominal and market remains depressed.

Hides.—Sun dried, sound, 13jd. per lb.; salted, 12^d. per lb.

Sheep Skins."SoK^nd, B^d. per lb.; Capes, salted, 80s. per doz. ; Capes,
sun dried, 60s. per doz.; coarse and coloured skins, sound, C^d. per lb.

Angora Goat Slrins.—T.ight, 8d. per lb. ; heavy and sun dried, 8d.
;
bastards,

sound, 12d.

Goat Skirhs.—Light, 16d. per lb.; sun dried, 16d. ; heavy, 18d.
;
prices of

Angora and ordinary goat skins are nominal.

Ostrich Feathers.—Very little business is passing.

Aloes.—Cape, 50s. to 683 per cwt. ; the market is weak.

Tohocco.—-Nyasaland, 16d. to 30d. per lb. The stock of Nyasaland tobacco
in bond in the United Kingdom at 30th ultimo was 11,000,000 lb.

Wattle Jkuk.-—Chopped, last price £11 per ton c.i.f., Hamburg, for

January-February shipments. Ground, small sales at £14, ex store. Extract,
about £35, c.i.f., quite nominal.

Maize Meal.—White, £12. 10s. \y'v ton; yollow, £12 per ton.

Dried VrvAts (tth).—500 Boxes of vSouth African pears were sold at

4(js. a box; (18th) 357 packages of Cape sultanas were partly sold for 80s.

to 97s.

Eggs (4th).—South Afiican eggs realized 40s. to 44s,; (18th) 23i)0 cases of

eggs arrived from South Africa and were sold at 42s. to 46s.

MEAT STATISTICS.

I.

—

Beef Inspected and Passed for Export, December, 1920.

534 carcasses inspected, 36 rejected, 49S passed for shii):nent (Durban).

Beef actually exported : e,c Durban, 721)1 quarters ; cm Capetowu, 430 (juartcrs. Total,

7721 quarters.

Total shipments of Beef in quarters

—

)91G ... 115,992 1918 ... 123,354

1917 ... 309,214 191-9 ... 285,367

1920 69,885

II.

—

Other Meat Exported December, 1920.

Pork— 1935 carcasses inspected, 266 rejected, 1669 passed fur shipment.

Total shipment of other meat 1st March, 1920, to 31si. December, 1920 :

Pork—Carcasses, ex Capetown, 1464 ; e.v- Durban, 63. Total, 1527 carcasses.

*Bacon— /;,<• Capetown, 80.637 lb. ; ex Durban, 435,023 lb. Total, 515,660 lb.

III.—Return of Cattle Imported into the Union from adjoining Territories.

Calendar Year.
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THE LOCAL MARKET.

Position at Mid-January, 1921.

(Note.—The local market prices of certain other agricultural produce and stock

are published elsewhere in this issue.)

WOOL.
The market continues very inactive, the demand is poor and very few transactions are

taking place. Buyers are very particular in their selection and reluctant to make offers on
any wools unless they are full-grown twelve months superior combings, well skirted and of

uniform length and growth. Heavy and faulty wools are difficult to realize even at very
low prices. Since the issue of the previous report a fair amount of business has lieen done,

but the tendency all the way through has been towards a lower basis.

The following quotations may he regarded as the ruling prices as at the L'th January,
1921 :—

12 months
peril)

1.5d.

12 months'.

1. Extra super combine
skirted, choice ...

2. Superior eombino-,

skirted ... '. 13|d.

3. Superior combing, 12 to 14 months'
growth, skirted, deep stapled 13id.

4. Good average combing, 12 months"
growth ...

T). Superior combing, 10 to 1 2 months'
growth, skirled

Hid.

ILkl.

6. Average, 10 to 12 Jnonths' growth,
skirted ...

7. Extra super medium. 8 to 10

months' growth, well skirted...

8. Super medium, 8 to 10 months'
growth, skirted

!). Average medium. 8 to 10 months'
growth ...

10. Superfine shorts, 8 months' and
less, skirted

12. Average shorts

per lb

9d.

lOd.

7id.

8^d.

9d.

7U1.

MOHAIR.
The market remains extremely dull and very little Imsiness has been done. There are

a few buyers, Init their orders are small and prices offered are low. Good long Basuto Hair
has been sold at 9d. jier lb. and good average winter hair at 6d. per lb. The following

prices are quoted :

—

per lb. per lb.

Super summer kids ... ... 22d. to 24d. Mixed hair ... ... ... 8d. to 9^d.

Good super kids 17d. „ 18d. Winter kids 18d. „ 20d.

Superfine firsts 12d. „ 13d.
j

Winter hair fid.,, 8d.

Average firsts ... ... lOd. „ lid.

HIDES AND SKINS.

The market is still weak and prices have declined considerably during the last few
months. The following prices are quoted :

—

Sun-dried, sound
Sun-dried, damaged

Sound ...

Sound ...

Sound ...

Sound ...

Hides.

per lb.

. 8d. Dry-salted

Fourths

Sheepskins.

^>ld.
I

Damaged

Pelts,

3d.
I
Damaged

Goatskins.

1 Od.
I

Damaged

•Angora Skins.

5d.
I
Damaged

per lb.

. 8d.

. nd.

.. 3id.

.. Id.

.. 2Jd.

.. lid.
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DEPARTMENTAL NOTICE.

There is a quantity of the following wheat, barley, and early rye seed
available for di&posnl at the School of Agriculture and Experiment Station,
Potchefstroom. Applications, with remittance, should be forwarded to the
Principal:—

Wheat.—American No. 8 (a medium late variety of good milling quality
and resistant to- attack by birds), to be sold in quantities not less than or

exceeding 1 bag at £2. 10s. ; Comeback, Spring Early, Fourie, Bombay (very
similar to Klein Keren;, and Lalkasarwali (an early, bearded variety, short-
strawed, and a. very good yielder under irrigation), in quantities not less than
or exceeding 60 lb., at 18s.

Early Rye,.—In quantities not exceeding or less than 60 lb., at 12s. 6d.

Barley.—Variety, Smj'rna (an early, high yielding, six-row barley), in
quantities not exceeding or less than 50 lb., at 10s.

AGRICULTURAL SHOW SEASON, 1921.

List of Agricultural Shows
Unions, still to be held.

compiled from details furnished by the Agricultural

CAPE PROVINCE.

Rosebank— 1st to 4th Maich (inclusive).

Graaff-Reinet—2nd and 3rd March.
Aliwal North—2nd to -ith March (inclusive).

Cradock—7th March.
Port Elizabeth—8th to 1 1th March (inclusive).

Queenstown—9th and 10th March.

Dordrecht— 15th and 16th March.
Komgha—1st and 2nd April.

Kingwilliamstown—27th to 29th April (in-

clusive).

East London—ith and 5th May.

ORANGE FREE STATE.

Ladybrand—1st and 2nd March.
Winburg—1st and 2nd March.
Bethlehem—2nd and 3rd March.
Thaba "Nchu—8th and 9th March.
Senekal— 9th and 10th March.

Vrede— 9th and lOth March.
Central Show (Blocmfontein)-

March (inclusive).

Harrismith—Early April.

-16th to 19th

TRANSVAAL.

Amersfoort—2nd and 3rd March.
Carolina—8th March.
Ermelo—16th and 17th March.
Johannesburg—23rd to 28th ilarch (^in-

clusive).

Standerton— 13th and 14th April.

Heidelberg—27th and 28th April.

Klerksdorp—10th and 11th May.
Pietersburg—24th to 26th May (inclusive).

Pretoria—31st May and 1st June.
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NOTES.

The Problem of Scab.
The eradication of scab is a subject which has engaged the atten-

tion of farmers and officials for many years past, yet our best efforts

iiave not succeeded in ridding the country of a pest which is costing
us vast sums of money annually. In Australia the disease was tackled
and disposed of in a comparatively short time, while here we still

labour under the burden which the baneful presence of scab imposes
on us. But public opinion has been intensifying in recent years
against the continuance of this great disability and demands lare

insistently being made that other means should now be found ;for

effectually and finally extirpating the disease, seeing that our present
policy has not proved entirely effective. A definite stage in the
increasing desire for new methods in dealing with scab was
reached at the last meeting of the Agricultural Advisory Board
(representative of organized farmers), when' a resolution was passed
recommending the adoption of the principle of direct taxation. Very
few farmers realize what the present system for the control of scab
is costing them eveiy year, because they are paying for it in indirect
taxation, but if each sheep farmer had to pay a direct tax until his

district was free of scab, the incentive to remove the cause of the tax
would be so great that scab, it is held, would speedily be eradicated.
The matter is dealt with at length elsewhere in this issue ; it is One
of supreme importance to farmers for the policy outlined fore-

shadows the adoption of new methods in South Africa, confidently
anticipated to have far-reaching, beneficial results.

The Department wishes to have the benefit of the views of the
farming community, and an invitation is now extended to all farmers'
associations and other agriculturaU bodies in the Union to give an
expression of opinion on the suggested policy for dealing with sc^b.

All cominunic^li(;iis sl)( uld be addressed to the Secretary for Agri-
culture, Pretoria,

7
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Pica Survey.

The term "pica" in the ordinary dictionary sense means a

depraved appetite of any sort and of any origin. There are various

forms of pica which is found in the human as well as in the animal.

As to the latter it is well known that over large areas of South Africa

cattle show an abnormal craving, particularly for bones, being indeed

of such common occurrence in some districts that it is becoming
accepted by farmers as a natural feature in their animals. In some
districts the craving is mild, while in others it becomes so acute that

cattle are found to gather around the homestead or the hut, devour
washing, bags, clothes, riems, skins, and miscellaneous rubbish, and
persistently return when driven away. At present abnormal craving

is regarded as a nervous disorder and its vagaries are many, for the

best-conditioned animals are usually those which show the worst

craving, and as their condition falls off their craving abates. While
the Department possesses a degree of information on pica and its

relation to the lack of phosphorus in the pasture, there is need for a

much extended knowledge of an occurrence which may have a direct

bearing on many of our animal diseases. The investigations into

the disease of lamziekte and the discovery of Sir Arnold Theiler that

it is connected with a craving for bones on the part of animals in

certain areas of the Union, have convincingly proved the extreme
importance of pica in the causation of one at least of our dreaded

diseases, and it is considered that the time has arrived when a com-
prehensive survey of the Union should be undertaken Avith a view to

ascertaining the districts in which pica exists and the connection

between this craving and the various types of veld found in the

Union. It is known, for instance, that certain differences in regard

to pica in its relation to lamziekte exist on the various types of South
African veld, such as sour grass veld, sweet grass veld, etc., but

what these differences are and what they have to be ascribed to is at

present unknown. The matter is of great importance to this country,

and in order to clear up the problems surrounding pica it Avill be

necessary to consider all factors bearing on the chemical composition

of the pasture, the veld flora, soil composition, and the behaviour of

animals towards bones.

The question has been before the Government, and the Minister

of Agriculture has approved of what is to be known as the " Pica

Survey " being undertaken in all parts of South xifrica and under

all possible conditions. The survey will include (1) the actual pica

test, i.e. the bone-eating test on the cattle present on the farm; (2)

a chemical analysis of representative samples of the pasture, collected

at different periods of the year; (3) a botanical survey of the area,

in order to establish definitely the differences between the various

types of veld ; and (4) a soil survey of the farms on which the tests

are carried out.

The data which will be collected as a result of the Pica Survey

will undoubtedly be of the utmost value in the further study of animal

diseases in South Africa, more especially that group of diseases which

the farmer, since early times, has vaguely associated with the veld.

And not only in this direction will benefit follow, for it can reason-

ably be expected that the work will be of Aalue to other branches of

science as well. The Department is in the fortunate position of being
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able to undertake the survey which entails the co-ordination and co-
operation of those of its Divisions concerned, and an endeavour is

being made to commence operations immediately.

Retirement of the Principal Veterinary Ofl&cer.

Mr. C. K Gray, M.E.C.Y.S., the Principal Veterinary Officer

for the Union, is now on leave of absence and will retire from the
Public Service on the 9th May, 1921. Son of the Controller of Tele-
graphs of the General Post Office, Edinburgh, Mr. Gray was born
and educated in Scotland, and in 1879 entered the Scottish Postal
Telegraph Service, in which he spent seven years. He subsequently
entered the Royal (Dick) Veterinary College, Edinburgh, and after
qualifying and spending some time in practice in the Midlands went
to the United States, where he practised for several years as a
veterinary surgeon.

Mr. Gray came to South Africa in 1895, and finding no suitable
opening in a veterinary capacity joined the Phodesian Telegraph
Service, remaining in it until the rinderpest invasion of 1896 when,
on the recommendation of Dr. Hutcheon, then Chief Veterinary
Surgeon for the Cape Colony, he was employed by the Chartered
Company to investigate the disease, the subsequent operations under-
taken for its eradication being carried out on his recommendations.
But the Matabele rebellion put a stop, unfortunately, to these opera-
tions, and Mr. Gray served in the ensuing campaign, and at the close

of the war again took up work with the Ehodesian Telegraph Service.

Shortly afterwards, however, he was commissioned by the Chartered
Company to acquaint himself with the new method of dealing with
rinderpest discovered by Professor Koch, and upon completion thereof
was employed in Phodesia in a veterinary capacity. Further service

in connection with rinderpest was rendered by Mr. Gray in 1897,
when he was lent to the Native Affairs Department of the Cape Colony
for that purpose. From then onwards he was placed in charge of,

and was mainly responsible in building up, the Rhodesian Veterinary
Division.

Mr. Gray's association with our veterinary service dates from
April, 1905, when he accepted the appointment of Principal
Veterinary Officer for the Transvaal. He served in this capacity
until Union, when he was appointed to the post which he is now
relinquishing.

Mr. Gray was called upon to perform many arduous and exacting
duties connected with his important office, and his name will be
closely associated with the control of the live stock pests of South
Africa during an important stage of the country's development. Of
his special services, we may mention his last, when he directed the
operations of the Rinderpest Expedition sent to German East Africa
in 1917 by the joint administrations of the South African Govern-
ments. The object of the expedition was to check the southward
spread of rinderpest, a task of considerable difficulty owing to the
East African campaign then in progress. The efforts of the expedi-
tion were crowned with success and the southward trend of the

disease checked, but it meant the inoculation of close on one hundred
thousand head of cattle, in a zone of country practically unexplored,
extending from Lake Nyasa to Lake Tanganyika.
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Agricultural Organization.
It is very evident that farmers of South Africa are

realizing- more and more the great importance of organization
and the benefits co-operation brings. The agricultural industry,
like practically every phase of industrial activity, depends for

full success on efficient organization. This has been very patent
during the past few years and the spirit of co-operation is

spreading" far and wide. The Department has constantly urged the
necessity of farmers' organizations and endeavoured to promote the
well-being' of our agriculturists through this agency. At this stage
of our development when co-operation is recognized as an essential to

success, the article on " Agricultural Organization," by Mr. Melle,
of the Division of Botany, published in this issue, will be read with
benefit by all interested in the matter. In discussing the subject, the
author takes three heads, viz., (1) organization of the farm; (2)
organization of farmers in regard to the purchase of their require-
ments and the disposal of their produce ; and (3) organization in its

relationship between the State and the farmer. The article is written
in a plain, practical manner, and is designed to add to the cumulative
evidence of the necessity for proper organization in our agricultural
industry.

Co-ordination of the Department's Work.
An important conference of Chiefs of Divisions and Principals of

the Schools of Agriculture and Experiment Stations took place at

Pretoria in January, 1921, as a result of which certain broad
principles were agreed upon for the future working of the Depart-
ment. The agricultural industry of South Africa is so intimately
concerned with the work of the Department that the subject is of

direct importance to every farmer, and we publish elsewhere a brief

account of the conference and the matters discussed. The Depart-
ment desires to keep in close touch with the farmer, and to this end
wishes to make known its aspirations and work through the medium
of the Journal and other channels at its command ; it is felt, there-
fore, that the importance of the conference will be realized by all, and
that the principles agreed upon will prove wise and enduring.

The World's Crops.
According to the December, 1920, report of the International

Institute of Agriculture the estimated cereal crops for 1920 show no
material change in quantity ; the quality of Canadian grain is reported

as excellent. The 1920-21 wheat crops of Argentina, Australia, and
South Africa were grown on an aggregate area 13 per cent, greater

than that of 1919, but 10 per cent, below the five years' average.

The autumn-sown crops of Europe and the United States have,

generally speaking, made favourable progress. In Egypt an
increased area will be available for cereals, as it is expected that

cotton growing will be reduced owing to the decline in the price.

Between 12th November and 10th December all the important
rates of ocean freight for grain declined by 25 per cent, to 30 per

cent., while the prices for North American wheat were also rather

lower.
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Buchu.
As is well known, biichii leaves contain valuable medicinal pro-

perties widely used as a diuretic and stomachic. It has lono- been
known at the Cape as a remedy for stomachic troubles, being taken as

an infusion in brandy, and is now being extensively used in South
African medical practice. Of our exports the bulk goes to the United
States, where it is used as a compound in certain proprietary
medicines ; among English and continental chemists, however, it is

not -generally known. The first exportation of buchu from South
Africa was in 1821, and since then there has been a steady trade in

this commodity. Up to the time of the war the quantity exported
did not show very great variations, but in recent years there has been
a falling off in export trade. The average annual export for the
five years 1910 to 1914 was 204,271 lb., valued at £30,394, while the
average for the five years 1915 to 1919 was 130,161 lb., valued at

£23,937. In 1900 the average price of export buchu was 4d. per lb.,

gradually rising to 8d. in 1909. The next year there was a large
increase, the price being Is. 9d. per lb., followed by 2s. 9d. per lb.

in the succeeding year. Since then the price has never been below
3s., while in 1919 it was nearly 5s. per lb. These prices are the
average, of course, for all grades exported, but for the best variety
(Barosma hetulina) much higher prices were obtained; for instance,
in 1917 good round leaf {B. hetulina) obtained 6s. 3d. per lb., while
the Capetown market price in 1920 ranged from 9s. to lis. per lb.

In the 1919-20 Annual Report of the Capetown Chamber of Commerce
it is stated that " our market here opened with quotations of 6s. per
lb., but little business was done until prices advanced to 7s. and
7s. 6d. Even these figures were not long maintained, and soon 8s.

was not considered a high price." In London the average price
during 1914-19 was 2s. 5d. to 5s. 6d. per lb., according to quality.

In a valuable article on the subject which appeared in the South
African Journal of Industries (Vol. I, No. 1), Dr. Phillips (now of

the Division of Botany) remarks that the questions which should
occupy the close attention of those interested in the buchu trade

are:
—

" (1) Whether it will pay to cultivate the various species of

Barosma, for which there is an outlet, especially B. hetulina; (2)

the gathering of the leaves at the right time and the proper curing,

so as to obtain a good, dark, green leaf with the maximum quantity
of essential oil

; (3) the proper grading of consignments, which should
be quite free from adulterants."

An interesting article on buchu by Mr. G. R. von Wielligh was
published in the Agricultural Journal of July, 1913, in which the

author referred to the manner in which this valuable plant has been
injudiciously exterminated, and to the detrimental effect of continual

veld fires in destroying seedlings and young plants, the result being
that farms once possessing lucrative fields of buchu have been
devastated to such an extent that to-day plants are found on them in

isolated places only, and do not pay the cost of gathering the leaves.

The world demand for both the buchu herb and oil is rapidly

increasing, and the future prospects of buchu as a field crop are good,

so that increased interest is being taken in the cultivation of the

plant, and experiments in this direction have recently been carried

out at the National Botanic Gardens at Kirstenbosch, with very
satisfactory results, and we publish in this issue an article which
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affords valuable and up-to-date information on the subject. The
greater part of the article, including the whole of the information
on the practical methods of cultivation of the buchu plant, has been
written by the Curator of the National Botanic Gardens, while certain

other details have been added by the Director, who will be pleased

to assist growers with further information arising out of the experi-

ments at Kirstenbosch.

The Sweet Potato: Its Extended Use.

At present the sweet potato is used in South Africa solely as a

human and stock food, and the area under the crop suffices to meet
the demand. But given a wider use for the tuber, there are areas of

land suitable for its production which could meet a demand far in

excess of the present one. In view, therefore, of the shortage and
high cost of petrol, Dr. Juritz, the Agricultural Research Chemist,
draws attention to the possibilities of utilizing the sweet potato in

the production of alcohol on a large scale in order to serve as a basis

for liquid fuel. A cheap, industrial alcohol is needed, and Dr. Juritz,

who has considered the possibilities of the prickly pear fruit and the

sugar beet, is of opinion that in South Africa the sweet potato

probably offers the best facilities for producing a raw material for

the purpose. Particularly there is an extended belt of country
between Riversdale and Humansdorp, an outside limit of nearly 200
miles, available for sweet potato culture and in view of the possibi-

lities facing it. Dr. Juritz has prepared a valuable article, the first

part of which we publish elsewhere in this issue, on the sweet potato

and its cultivation, which will prove of great benefit to growers. In

supplying the law material for the manufacture of a cheap, industrial

alcohol, the cost of production is a most important item; in the

eastern sweet potato section of the United States the cost of produc-

tion is given at £16. 10s. 2d. per acre (not including the cost of

hauling to market), while in many sections of the southern States

the corresponding cost would not exceed £8 per acre. Against this

the produce of an acre has often realized as much as from £20 to

£30. From information obtained from the largest grower of sweet

potatoes in the Union, it is found that it costs him approximately

£6. 12s. per acre, excluding costs of bags and cartage, cuttings, and
manure. This farmer has obtained a yield as high as 16,000 lb. per

acre, but the average Union yield, according to the 1918 Census is

3390 lb. For various reasons the latter figure is considered unduly
low. Taking individual districts, we find that the average in Oudts-

hoorn was 7632 lb. per acre, while others produced an average rang-

ing from 4600 to 5700 lb. The average in the United States is

approximately 5340 lb. per acre.

The sweet potato is already used in other countries for the produc-

tion of alcohol, and Germany offers a striking example of what can

be done in this respect with the common or Irish potato and the ways
in which agriculture benefited as a result. Dr. Juritz refers to this

in his article. Altogether the author opens up a wide field of

enterprise and his observations and advice, largely based on the

information gleaned from a practical grower in the George district,

will enable the farmer to acquaint himself w^ith the economic and
cultural aspects of the subject, preparing him to cope Avith such

increasing demands for his product as may follow activity in the

local manufacture of industrial alcohol.
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Export of Maize : The 1919-20 Crop.

On the 19tli August, 1920, the Controller of Imports and Exports
called for applications for the export of 500,000 bags of maize or
maize meal. On the 13th October he asked for applications for the
export of a further 500,000 bags.

Allotments were made of 498,433 bags on the 9tli and 10th Sep-
tember, 1920, and of 591,250 bags on 27th and 28th October, a total

of 1,089,683 bags.

Of the first allotment only 25,000 bags went to the co-operative
societies, and of the second allotment 250,000 bags. Of the total

allotment of 1,089,683 bags, 275,000 went to co-operative societies.

According to the Railway Administration the following quantities
V ere railed :

—
September, 74,551 bags; October, 211,383 bags; November,

160,566 bags; December, 105,116 bags; a total of 551,616
bags.

The Administration says that it was in a position to rail much
more than these quantities, but they were not asked by exporters to

rail more.

The following were the oversea and Johannesburg prices respec-

tively, betAveen May, 1920, and 6th January, 1921:—
- Oversea. Johannesburg.

May, 1920 32s. 3d.—33s. 4d. 28s.—33s. 3d.

June, 1920 29s. 2d.—30s. 3d. 20s. 6d.—23s. 9d.

July, 1920 — 21 s. 6d.—23s. 7d.

August, 1920 ... 32s. 3d.—33s. 4d. 19s. 3d.—21s. 6d.

September, 1920 33s. 4d. 21s.—22s. 6d.

October, 1920 ... 27s. 6d. 18s.—20s. 2d.

November, 1920 . 23s. lid. 13s. 9d.— 16s. 9d.

December, 1920 . 23s. 9d. 13s.—15s. 9d.

6th Jan., 1921 .. — 12s. 9d.—13s. lOd.

It will be seen that prices dropped considerably and consistently

since September, and that railings for export dropped similarly since
October.

The Argentine is the biggest exporting country, and the price

of maize in Europe depends almost entirely on Argentine production.
The production of the Argentine and the Union in 191.9 and 1920
was as follows :

—
1919. 1920.

Argentine 62,840,000 bags. 72,497,000 bags.

South Africa 11,598,000 bags. 12,327,000 bags.

There seems to be no doubt that this large increase in the
Argentine production in 1920 over 1919, combined with increased
shipping facilities, chiefly caused the decline in prices.
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Of 814,683 bags allotted to private exporting firms, applications

for railing 551,610 bags were made to the end of December, while

the Railway Administration states that it was able and willing to rail

at any time more than it was asked to do.

The system of permits for the export of maize was withdrawn on

the 23rd November, 1920. Between 1st December, 1920, and the

31st January, 1921, the quantity railed to the coast for export was :
—

Maize 292,207 bags.

Maize products 100,390 bags.

Total 392,597 bags.

Veld Burning and Overstocking.

It is not surprising that a matter of such moment to a pastoral

country as the preservation of its pasturage should form the subject

of much discussion and speculation by those whose prosperity depends

principally on the vegetation of the veld. Indeed, it is strange that

more serious thought has not been given to the proper study and
investigation of the many problems connected with the veld which
mean so much to stock raising- in South Africa. As it is, veld burn-

ing for the purpose of assisting nature in replenishing the pasturage,

a practice which has been in vogue since the early days of South

Africa's history, has been discussed by generations of our farmers,

and while some are convinced that the practice is beneficial, there

are others again who strongly denounce it and join to their own
experience the evidence seen in parts of the country, formerly covered,

according to the writings of early travellers, with luxuriant vegeta-

tion, and now of sadly diminished stock-feeding capacity, due, so it

is ascribed, to veld burning and overstocking, each producing sub-

sidiary effects leading eventually to a changed vegetation.

The keen obseiwation of the farmer has led to many shrewd theories

on some of the problems which still confront us and on those which,

happily, have now been solved, but on the subject of veld burning-

there is no general consensus, and the question is likely to be a vexed
one until it has been thoroughly investigated in a scientific manner.
It is pleasing to know, therefore, that a problem which has exercised

the minds of our farmers for many years, and of which the solving

will be fraught with incalculable benefits to the country, is now
receiving the special attention of the Department, and the necessary

research is being carried out by the Botanical Survey under the

directorship of Dr. Pole Evans, Chief of the Division of Botany. The
investigation is in progress, and two stages have already been reached

in a series of experiments on veld burning which are being conducted
by Dr. Phillips, of the Botanical Division. The results so far obtained
are published (a) in the South African Journal of Science, Yol.

XYI, January-March, 1920, under the title, " A Preliminary Eeport
on the Veld-burning Experiments at Groenkloof, Pretoria," and
(b) in Science Bulletin No. 17 (1920), " Veld-burning Experiments
at Groenkloof " (Second Report).* Both articles are written by Dr.
Phillips.

* Obtainable from this office, price Sd.. prepaid.
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In discussing tlie matter with Dr. Pliillips, particularly the many
opinions which exist as to the soundness or otherwise of the practice
of veld burning, this officer states that when it is considered that the
divergent views expressed are those of our most practical farmers,
one is almost forced to the conclusion that there is more than an
element of truth in the theories advanced by both sides. He points
out that the work recently undertaken by Dr. Bews, in Natal, shows
that the grass A^eld in some cases is only a stage in the succession to

tree veld, which means that burning must be practised to keep back
the succession in order to graze stock, while in other parts of the
country the veld in its final stage is a grass veld, where the practice
of burning may prove harmful. It is clear, therefore, that no
general principle can be applied, and in the research now being
carried out each area will need to be studied and investigated
independently, and not until the response of the natural flora to

external factors is thoroughly understood will it be possible to make
any suggestion as to the proper treatment of each particular area.

There can be no doubt that when once the changes occurring in

the veld through the various causes which operate in practical farm-
ing to-day are understood, it will be possible to control them, with
the result that stock-farming in all its branches will advance consider-
ably. The value of investigations on the natural flora of agricultural
and pastoral countries is now being recognized, especially in America.
In that country during the past decade the grazing value of farms
has received attention and the areas have been divided into various
grazing types, the maximum carrying capacity estimated, the results

of overgrazing investigated, and suggestions put forward for the
improvement of the grazing ranges. Dr. L. Cockayne, a well-known
New Zealand Botanist, remarks: "If the reaction of a plant to the
outer world be sufficiently known, it should be possible to so change
the conditions of its environment that its frequency in an association
could be so increased or decreased as its agricultural value may
suggest." Dr. Cockayne has remarked also that ''' once the different
classes of agricultural land are segregated for the next scientific

process—intensive ecological investigations and experiment—then it

can be truly said that the day of intensified national prosperity has
dawned."

Equally important and allied to veld burning, is the question of

stocking a farm to its optimum capacity, which we do not thoroughly
understand, as no systematic and detailed work has yet been done to

determine the effects of grazing by stock on the natural vegetation.
The four kinds of stock usually handled, viz., cattle, horses, sheep,
and goats, have not only a more or less definite preference for certain
types of grazing, but the effects of their grazing differ markedly.
It is patent, therefore, that in view of the various and diversified

stock areas of South Africa the investigation of the problem opens up
wide possibilities and calls for the most careful attention, and to

this end the experiments now being conducted by the Division of

Botany at Pretoria have been started. Arrangements are being made,
also, for a similar series of experiments in respect of the different
types of veld throughout the Union. When once the effects of burn-
ing and grazing are fully understood, suggestions will naturally
follow as to the best methods of preserving and controlling the veld
in such a way that it will yield its maximum grazing, and land
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which has become poor or worthless grazing- veld as the result of harsh
treatment may then be restored to good pasture. Dr. Sim, in a
recent paper on " Soil Erosion and Conservation," rightly points out
that vegetation as a preservative covering is protective against

(1) isolation, (2) drought, (3) radiation, (4) wind, (5) flood, and
(6) donga formation. It is not an extravagant statement that in

almost every problem which confronts the South African farmer
to-day, the primary cause may be traced back to the native vegeta-
tion : it is the starting point at which all investigations must com-
mence.

Now that we are on the road leading to a definite pronouncement
on a matter striking to the roots of our pastoral system, we feel sure
that the progress of the experiments wnll be followed by our farmers
with the greatest interest. These experiments involve a great deal

of research and studying of the many factors affecting the

subject, and the data collected as the work proceeds will be published
from time to time and reference made thereto in the Journal; farmers
wishing to study the development of the experiments stage by stage

should obtain the publications referred to above and those which will

be issued by the Department in the future. It will be understood,
however, that a matter requiring so much research and piecing
together of evidence will be a lengthy process, and, while the Depart-
ment will immediately make known any facts of practical use which
its investigations may reveal as the experimental data accumulate, it

is likely that considerable time will elapse before the final experiment
is carried to a conclusion, when we shall be able definitely to decide

upon the treatment of a problem which has remained unsolved for

so many years.

Construction of Earthen Dams.

The story of irrigation enterprise in South Africa shows how the

early methods of flood irrigation in vogue in the Cape Colony have
given way to the need of securing a more -secure supply of water
during critical seasons of the year, and to-day conservation is the

keynote of the Government's policy. In like manner the individual

farmer requires his own conservation scheme, a matter of supreme
importance and one calling for the consideration of many factors,

each of which is essential to the success of the scheme. As a guide to

farmers contemplating the construction of earthen dams, we publish
in this issue an article on the subject by Mr. I. J. P. Kleyn, C.E., of

the Irrigation Department, who, with the help of diagrams, points

out the various factors to be observed and describes the progressive

processes in the construction of a dam. One of the steps to be taken
is, of course, the careful investigation of the proposed site for the
reservoir, and it is here, Mr. Kleyn states, that expert advice may
become necessary. The Government offers this assistance, and
application forms may be obtained from the Irrigation Department,
Pretoria, for use by any bona fide farmer who requires such assistance.

The object of the article is to assist the farmer to a right appreciation
of what should be done and much of what should be avoided, and
will form a valuable addition to the existing informati^on on a subject
of such general interest in South Africa.
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Currants: The Union's Deficient Production.

Are the climatic and economic conditions of Australia so mucL
more favourable than ours that that country is able to g-row currants
and transport the product thousands of miles by land and .'ea to tlie

heart of the Union in successful competition with the locally u'rown

article? We think not, yet the Customs returns reveal the fact that

the great bulk of the Union's supply of currants, a commodity o;

general and constant use, is obtained from Australia. The total

quantity of currants recently imported into the Unioa was as

follows :
—
1918 179,819 lb. Value £5891.

1919 1,214,914 1b. Value £39,463.

Against these importations must be shown the quantity of the

imported article sent out of the Union, mostly to adjacent territories

such as South-West Protectorate, Portuguese East Africa, British

East Africa, etc., amounting to 8143 lb. in 1918, and 13,674 lb. in

1919. Deducting these re-exported quantities, we find that the net

importations into the Union representing our consumption of the

imported cunrant was in 1918, 171,676 lb., valued at £5496; and in

1919, 1,201,240 lb., valued at £38,756.
We live in a country bountifully endowed by nature to raise the

produce of the vine, yet our farmers are apparently content to lose a

market at their doors worth nearly £40,000 in 1919, while at the same
time our trade in currants with adjacent markets, which are surely

the natural outlet for our own product, is largely met by re-exporting

the imported article.

Our local production, and that not of tbe best variety of currant,

is small. The 1919 census shows that for the year ended xlpril, 1919,

the output was 68,600 lb. At the valuation placed on our exports of

locally grown currants, which is negligible in quantity, our 1918-19
production of currants was worth about £5000.

These figures will enable us to gauge the present dimensions of

our market. The matter is worth the consideration of those

sufficiently enterprising to take the opportunity of reaping the benefit

of a local market for currants which is now supplied by a country
thousands of miles distant. But a change in our methods is necessary

before this can be attained. Our local production is almost

entirely from what is known as the South African currant, whilst the

article of commerce is obtained from the Zante or Grecian vine.

This is the vine grown in Australia. It is a far heavier bearer than
our small South African currant.

We make the suggestion, therefore, that a profitable enterprise

in currant growing* for the markets of the Union and adjacent terri-

tories, at least, awaits the grower in those parts suitable for the

cultivation of the Zante currant vine. The vine is being propagated
at this Department's Viticultural Experiment Station at Paarl, and
cuttings are available for those wishing to take up currant culture.

The Zante vine cultivation does not call for any special treatment,

although it may be mentioned that in order to produce heavy crops

it requires cincturing.



204 Journal of the Department of Agriculture.

DEPARTMENTAL ACTIVITIES

January, 1921.

(Note.—The work of the several Divisions and Schools of Agriculture covers a w^ide

range of agricultural industry in the Union, and we give hereunder notes and observations

from certain of them treating with matters of special interest coming under their purview

during the month. The object of these notes, which are not concerned with general routine

work, is to inform the farmer of such matters as are calculated to be of interest and helpful

to him at the present time.

—

Editor.J

THE DIVISIONS.

ENTOMOLOGY.

Locusts.—At the time of writing, 1st February, the brown locust,

ix) all hopper stages, is present in great numbers over an extensive

area of the Karroo, embracing more or less of the Graaff-Reinet,

Aberdeen, Pearston, Jansenville, and Steytlerville districts. The
outbreak is decidedly worst in the Graaff-Reinet district. These

locusts are descendants of scattered locusts that occurred in the area

a few months ago. For a time it seemed quite probable that the new
generation Avould be only in trifling numbers, owing to the good work
doni; with poison, supplemented by the depredations of birds. But,

ewmg to the insects being so scattered, it was impracticable to fore-

cast with any certainty what was in store ; and almost the worst fears,

not the highest hopes, have materialized. The present hoppers seemed
disposed to gather into genuine swarms at first, but now to be spread

out to so great an extent that the effective use of poison is difficult.

However, along with the scattered individuals and small clusters, there

are a great many real swarms, large and small, and these are being

combatted energetically. Hundreds of drums of poison were rushed

to the area by passenger train, and the farmers are proving themselves

tl oroughly progressive and public-spirited in their use of it. Many
t)f the farms are of enormous size and much infested. One holding of

80,000 acres is leported to be overrun with the pest to about one-

quarter its extent. In coloration the insects are variable, having some
protective resemblance to their environment as we now recognize to

be normal in individuals of this species of locust when not bred in true

swarms. Senior Locust Officer F. Thomsen is in the Karroo to

exercise general oversight over the locust work there on behalf of the

Division. The several magistrates concerned are ably doing their

part to make the work successful ; and they have been very fortunate

m having men of tact, energy, and ability as locust officers. J. H.
Smith is the district officer for Graaff-Reinet and P. Theron and J. A.
Watermeyer local officers. A. E. Lee is the district officer for Jansen-
ville and W. Musto a local officer. G. T. Graham is district officer'

for Pearston, and J. P. Terblanche the district officer for Steytler-

ville. White storks are said to be giving important assistance.
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Stinksprinkhaans : From reports reaching tbe Division in

January there seems to be a general recrudescence of the elegant

grasshopper in the Transvaal and elsewhere, and this insect

roay be even more troublesome next summer in areas that have been

lelatively free during the past few seasons. From Basutoland we
learn of an unusual abundance of a large green locust of the foetid

group {Phymatius leprosus). Regarding it the agricultural officer,

Mr. L. F. Wacher, writes: "This insect has been clearing gardens

in the south of Basutoland and doing a good deal of damage. ...
It has been reported to me that in certain parts this insect is moving
dcwn from the hills and eating the leaves of pumpkins and peach

tiees." Concerning the same insect, Mr. C. E. Maitin-Casalis, of

Ladybrand, Orange Free State, writes, in effect: "This locust is

very destructive, this year at all events. This farm is on the border,

and apparently the locusts have come over from Basutoland. Here
they have done little or no damage. They are for the present confined

ti a small kloof, and are to be found on small dense bushes which
grow there. As soon as they are attacked, they resort to the simple

and very safe expedient of bolting to the base of the bush. At various

trading stations in Basutoland and in certain gardens in Maseru they

have not only destroyed all vegetables (lettuce, cabbage, peas, beans,

etc.), but have also attacked fruit trees. I have seen them feeding

and afterwards there was nothing but peach stones remaining on the

trees."

Wooly Aphis Parasite.—Very satisfactory progress continues to

be made by the Division in its eiforts to establish the Woolly Aphis
parasite, Aphehnus mali. The Senior Entomologist, Capetown, reports

that the colony he started in a Stellenbosch apple orchard is doing
splendidly, and colonies placed in and around Pretoria are also flourish-

ing. During January liberations were made in and near Johannes-

burg and at Middelburg, Standerton, Heidelberg, and Yentersdorp.

Transvaal Province, and at Clocolan, Orange Free State. Out of

doors, the period from giving newly emerged adults opportunity to

breed to the time their first progeny begin to appear on the wing has

proved to be only about 21 days in December and January. It is,

therefore, evident that when and where conditions are favourable, the

insect can multiply with extraordinary rapidity. Some colonies have
been reared in bell jars at the laboratory and these have

been kept warmer at night than were the out-of-door colonies. The
development of the insect is evidently greatly accelerated by such

circumstances, for in two generations in succession the life-cycle in

the jars has required only 10 to 13 days.

Cotton Insects.—During the last week in January Entomologist

Geo. C. Haines accompanied the Chief of the Tobacco and Cotton

Division on a tour of inspection of cotton fields in the bushveld of the

E/Ustenburg District. On the whole the general condition as to insect

pests was good. As usual, bollworms were the most serious, but the

average percentage of infestation was very low, about 5 per cent.

Ratooned fields uniformly showed a higher infestation than first-year

fields, some having fully 25 per cent, of the bolls infested. On the

whole, the Sudan bollworm predominated, but the American boll-

worm was decidedly the more prevalent in some fields. The spiny

bollworm was found in most fields, but nowhere as abundant as the
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ether species. A few other pests were noted, but no instance of

material damage by any of them. It was noticed that there seems to

be an inclination toward more thorough cultivation methods. Good
cultivation and thorough preparation of the land before planting are
to be encouraged, as they do much toward keeping the bollworm in

check. The Division of Entomology is continuing the investigation

of cotton pests ; and this work includes observations on the effect of

cultivation methods on bollworms and experiments on the control of

bollworms by dusting with arsenate of lead.

January Insect Troubles.—During the month of January letters

have been received and dealt with by the Pretoria office of the Divi-
sion of Entomology upon the following pests and matters appertaining
to insect control. White ants : Destroying thatch, young gum trees,

willow wood, and citrus trees. Cotton insects : Giant crickets,

millipedes, and slugs destroying seedling plants ; caterpillars mining
in foliage; caterpillars feeding on foliage; Sudan bollworm. Maize
insects : Black beetles (Heteronychus arator) ; ants destroying seeds
planted in black turf. Orchard insects : Codling-moth

;
pernicious

scale ; chafer beetles (Cetonids) ; elegant grasshoppers ; fumigation
for scale insects. Field crop insects : Tomato erinose due to mite
attack ; small cabbage moth

;
plant bugs on beans ; caterpillars of

death's head moth on potatoes ; fly maggots (Dacus) in pumpkins

;

caterpillars on peas; melon aphis; veld grasshoppers; elegant locvists;

stmkvlieg. Flower-garden insects : Beetles destroying sunflowers

;

tortoise beetles on convolvulus ; elegant locusts destroying carnations

;

scale insect on orchid ; Australian bug on broom ; mealy bug on fern

;

tip-Avilter bugs; cockchafer grubs on roots. Miscellaneous: Bee
pirates ; hunting spiders ; beetle larvae in imported oil cakes

;
pepper

trees as harbours for insect pests; bowling green troubles; Aveevils in

grain ; uses of carbon bisulphide ; sodium fluoride and fowl lice

;

cockroaches ; tampans in dwelling houses ; chafer beetles (Adoretus)
and processionary caterpillars on wattles ; robber flies ; borers in poles

;

giant scale (Aspidioproctu s) on cassia roots ; scale (Chionaspis
glohosus) on euphorbia.

CO-OPERATION.

January was a quiet month with the co-operative agricultural

societies. At this time of the year the disposal of the maize and
wool crops is the main business engaging the attention of the

directors. The recent marked decline in prices has made this a

('ifficult matter, more especially as, following on the glowing results

attained by societies last season, many new members have joined,

and a record quantity of maize was delivered at the stores.

This Division is extending to societies what help is possible in

the matter. General inspections have been carried out by officers of

the Division at several places.

In response to a long-felt need, a Union Bill to provide for the
formation and management of both consumers' and producers' co-

operative societies and companies throughout the Union is now being
prepared. Arrangements are being made for a general conference of

all co-operative organizations in the Union to discuss the Draft Bill.
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VETERINARY EDUCATION AND RESEARCH.

The inoculation of the first batch of private horses against horse-

sickness, referred to in our last issue, has passed off very successfully

;

108 horses, belonging to 48 owners, were accepted for inoculation, and
two only died as a result of the inoculation. This is considered
extremely satisfactory, and it is hoped that future tests w^ill pass off

equally well.

In this connection a few interesting facts may be recorded. The
conditions under which horses are accepted for inoculation state very
definitely that horses showing any sign of an infectious disease will

be returned to the owners. In spite of this, no less than 77 of the
108 horses were affected with mange and about 90 per cent, of the

total number carried ticks, some of them being literally covered with
these parasites. In its dealings with farmers, this Division has
always been particularly anxious to give no cause for complaint. In
seme instances, however, where a farmer thought he had a grievance
against any officer of the Division, very full use was made of the
opportunity of censuring the Department. But here we have an
instance where the Division has every reason to be dissatisfied with
the treatment it has received at the hands of the farmers. In some
cases the owner may have been unaware of the fact that his animals
were infected with mange, but many cases point to gross negligence.

It is not in a spirit of retaliation that these facts are recorded
here, but rather with the idea of warning owners who intend sending
horses for future inoculations. Naturally these horses cannot be
stabled separately; they all stand together in one or two large stables.

It is therefore impossible to prevent clean horses from getting in

direct or indirect contact with infected ones. If such horses are
returned to the owners infected with mange, the blame will probably
again be laid on the Government

!

The very serious outbreak of horse-sickness in the Herbert
district, mention of which has repeatedly been made in the papers
recently, was investigated by this Division. The point at issue was
wl ether it was actually horse-sickness or possibly some other disease.

A private veterinary surgeon who examined a few cases expressed the

idea that it was pernicious (infectious) anaemia. An officer of this

Division was sent to investigate the matter, and further tests were
then carried out at this laboratory. As a result of these experiments,
it can now be stated definitely that there is absolutely no doubt that
the disease is horse-sickness. The investigations (that are still in

progress) seem further to prove definitely that it is horse-sickness

onh/ .

The anthrax spore vaccine has now been issued in very large
quantities. In a small percentage of cases complaints came in about
the swellings already referred to. Some owners also complained of

the fact that dairy cows yielded less milk for some days after inocula-

tions. Steps have been taken to reduce these occurrences to a
minimum. Many farmers who used the spore vaccine wrote to the
laboratory testifying to the very good results. In some instances,

animals that actually showed signs of anthrax at the time of inocula-
tion are reported to have recovered. In other cases, where very
serious outbreaks had occurred on farms, deaths stopped two or three
days after inoculation.
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VETERINARY.

Anthrax.—With a view to strengthening the hands of the
Government in its campaign against the spread of anthrax, the sub-
.joined regulation, providing for the reporting of all deaths of cattle

and the proper disposal of the carcasses, has been approved and is

now in force :
—

{a) It shall be the duty of any owner or person in charge of

stock travelling along any public road to immediately
report any case of illness or death of any cattle

from any cause whatever to the magistrate, Govern-
ment veterinary officer, or justice of the peace
of the district, area, or ward, or at the nearest
police station or police post, and to the resident, owner,
or occupier of the land on which the animal or animals
may have died or been left behind on account of any sick-

ness. Such report made to a magistrate. Government
veterinary officer, justice of the peace, or at a police
station or police post shall be made in manner provided by
paragraph 1 of Minister's Orders, published under Govern-
ment Notice No. 637 of 1915 and Section 15 of the regula-
tions issued under Government Notice No. 638 of 1915,
and all and several the provisions of such regulations shall

Tnutatis mutandis and in so far as applicable apply in

respect of such report and of the steps to be taken there-
upon.

(6) The owner or person in charge of such stock shall be
responsible and liable for the proper burial or destruction
of such dead animals or such animals as may be sick and
subsequently die upon the farm.

Any contravention of or failure to comply with these regulations
will render the owner or person in charge of the stock liable to the
penalties provided under section twenty-one of the Stock Diseases Act
and for any loss or expense which the resident owner or occupier may
incur through such non-compliance.

East Coast Fever.—In the Pietersburg District the disease is

considered to be so well in hand that arrangements have been made
to permit cattle to be moved to the open markets from the western
portions of the district, and it is hoped shortly to be able to open a

large tract of the Zoutpansberg. In the Piet Retief and Barberton
Pistricts satisfactory progress is being made, but the Pretoria District
still remains a menace to the surrounding districts, the majority of

stock owners still being unconvinced that the tick is the root of

the evil and consequently the erection of dipping tanks progresses
slowly. The Transkei has had a disconcerting outbreak in the Elliot-

dale district, which has been clean for over two years, but as the
district is well tanked, it is hoped that the outbreaks will be promptly
overcome.

Horse-sickness.—Most serious losses from horse-sickness have
been taking place for the past few months in the Kimberley, Modder
Hiver, and Douglas areas. Many owners who suffered losses from
the disease have expressed the opinion that it was not horse-sickness,
but both the Government Veterinary Officer and the officer from the
Research Laboratory who investigated the outbreaks declare the
disease to be horse-sickness.
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dairying.

The position of the dairy industry did not undergo any marked
change during January, and the output of butter and cheese by
creameries and cheese factories has hardly increased to the extent
anticipated at the end of last year. Natal factories are doing fairly
well, but drought is still severe in the dairying districts of the Orange
Free State and Cape Province. There is, however, still time for a
considerable improvement should good rains fall during February,
as in several previous years March and April have been two of the
best months for the creameries in those areas. But in any case there
is not likely to be any considerable quantity of either butter or cheese
available for export this season.

E.Tport.—The Imperial Government have, as a result of represen-
tations made to the Ministry of Food, agreed to advance the price of

this season's South African butter to 257s. per cwt. (112 lb.) f .o.b. for

first grade, and 252s. per cwt. (112 lb.) f.o.b. for second grade. These
prices, however, only apply to butter delivered into cold storage at

Durban or Capetown on or before the 31st March, 1921. It is under-
stood that the Government control of butter in Great Britain will

cease as from the 1st April, 1921, and after that date any butter
shipped there will be sold on the open market at competitive prices.

A cable has been received from London intimating that the
Imperial Government are now buying first quality Argentine butter
at 200s. per cwt. f.o.b., and Danish at 266s. per cwt. f.o.b. Very
heavy supplies are being received from Australia and New Zealand,
and in view of these facts, it is reasonable to suppose that butter
shipped to the open market subsequent to the end of March will
realize considerably lower prices than those at present offered by the
Imperial Government.

The market for cheese has been released from control for some
time, and the latest information received indicates that prices are
somewhat lower, being in the neighbourhood of 150s. to 156s. per
cwt. for large size and 144s. to 154s. for the smaller sizes.

Cheese factories having in view the export of their surplus stock,
should bear in mind that the size of cheese required by the oversea
market is from 70 to 90 lb. each, and higher prices are obtainable for
such sizes, than for 25 to 40 lb. cheeses, which are most popular in
our South African markets. It should also be remembered that either
a deep colour, or white cheese, is required, and not a light-coloured
one, as desired here.

Gouda Cheese.—Yery large quantities of South African Gouda (or

sweet milk) cheese are at present being manufactured, principally in the
Transvaal and Orange Free State, from milk which may be described as
" surplus " produced by farmers supplying fresh milk to the towns,
but who at this time of the year have more than is needed for their
contracts. This has resulted in a fall in the price of this commodity,
and there would appear to be some danger of the market being flooded.

This type of cheese, as made under ' South African conditions, is

hardly suitable for export, while the cost of placing it in cold storage
for sale during the winter is likely to eat up all profits, unless the
factory has its own cold storage. It is suggested, therefore, that
factories making Gouda should consider turning at least a portion of
their milk into cheddar, which stands storing longer, and is more
suitable for export.
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Milk Recoj'ds.—The official milk record scheme supervised by
this Division has been strengthened by the Ayrshire, Shorthorn, and
South Devon Breeders' Societies taking part on the basis, and under
the same conditions as the Friesland Breeders' Association. The
value of the scheme bas been very much emphasized by the visit to

South Africa of Mr. Trevor Williams, ex-president of the British

Friesian Association, who is touring the country in connection with
the contemplated export of Frieslands to Great Britain. In the

event of export being arranged, it is understood that only animals,

or the progeny of animals, which have produced a fixed standard of

milk, containing a minimum percentage of butter-fat officially cer-

tified, would be accepted. It is obvious therefore that breeders who
are not in possession of official records of their cows would be
debarred from exporting.

BOTANY.

During December Dr. Polo Evans visited the Tygerberg district

in connection with the death of horses which was suspected of being
due to some plant poison. He also visited Bredasdorp on account of

a suspected outbreak of lamziekte in sheep.

The Pathological Section reports the occurrence of a large number
of fungous and bacterial diseases in the vegetable and fruit crops.

"Blossom end rot" in tomatoes has been unusually severe in certain

localities, in particular Pretoria, and is attributed to unfavourable
weather conditions. So far as is known the trouble is not due to any
disease organism, but to physiological causes and can be controlled to

a large extent by regular irrigation and the selection of varieties of

tomatoes resistant to the disease.

Other diseases of economic and special interest recorded include
" mildew " and Exohasidiiim vitis on vines (the latter a rare disease

in this country), peach freckle on apricots, walnut blight and bacterial

diseases of peas, beans and tobacco. Several interesting mycological
specimens were received, in particular three new ergots occurring on
native grasses near Capetown. It is hoped that these may prove of

some economic importance as a substitute for the rye ergot (Clamceps
purpurea) if they are found to occur in sufficient quantities. The
widespread occurrence of the myxomycete, Physarum. cinereum,
auring the month of January is also of considerable interest. It has
been reported from several parts of the Union and Rhodesia on grass

and on lucerne, and has been suspected of being injurious to young
stock. So far as can be ascertained, however, it is harmless in this

lespect, although it may cause some damage to the grass and lucerne

on which it grows, by injury through causing suffocation. The
organism is not a parasite and does not cause direct injury to the

plants on which it grows.
Several phalloids—rather rare fungi—were found during

January, including Lysurus horealis in a potato patch in Johannes-
burg. This is only the second occurrence of this fungus recorded in

the mycological herbarium.
A tobacco disease occurring in the Piet Retief District and known

to farmers as " verterende roest," was brought to our notice by the

Chief of the Tobacco and Cotton Division. An officer of this Division

was detailed to investigate the matter ; the disease starts in the lower
leaves which at first appear to be maturing prematurely, and spreads
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to the upper leaves. The disease was prevalent on the experiment
station as well as on neighbouring farms, and it was stated that only
10 per cent, of the 1920 crop reached its normal development, the
remaining plants being stunted. Considerable losses had also been
suffered on other farms which were visited. The " verterende roest

"

is due to a bacterium which is being carefully studied in the
laboratory, with a view to devising preventive measures which may
bs tested on a practical scale next season. Specimens of tobacco
affected by a similar trouble have also been received from Rhodesia

;

these are also under investigation.

Tn the National Herharium the study of the thorn pears (Scolopia
spp.) has been completed and an account of this genus is ready for

publication. A collection has been made of the Trifoliiimx growing at

Groenkloof, and these have been sent to Kew for accurate identification.

The Agrostolofiist supplies the following interesting note on the
nomenclature of kikuyu grass: " We received last mail an answer to

a letter addressed to Mr. Stapf on the subject of kikuyu grass, which
appeared to have been wrongly named at Kew. I wrote suggesting
that the grass was Pennisetmn, inclusum, Pilger, and at the same time
sent a sijecimen of a Pennisetuvi which had been collected on a vacant
erf at Brooklvn. Mr. Stapf replied that after re-examination of the
material of kikuyu and of related species he had established the fact

that kikuyu g*rass was not Pennisetum Jongist'l/Ium. as he had pre-

viously supposed, but was P. inclusum, Pilger; however, as the grass
had been previouslv described under the name of P. claridestivum

,

kikuyu must henceforth be known scientifically under that very appro-
priate name. The grass collected at Brooklyn is an entirely new
introduction, P. rillosnvi. nearly related to kikuvu grass. It is a
North African grass, which is much cultivated in Europe as an orna-
mental plant in gardens, and has probably been introduced mixed
with other grass seed. It is reported as a good fodder grass and
may be of economic value in this country."

There has been a great deal of correspondence during the month
on the subject of impurities in lucerne seed. Samples submitted
were found to contain a variety of impurities, amongst which was
the seed of the goosefoot (Chenopodium), a weed which has caused
considerable trouble in the lucerne crop.

THE SCHOOLS OF AGRICULTURE AND EXPERIMENT
STATIONS.

GLEN, ORANGE FREE STATE.

Owing to the prolonged and continuing drought, the variety trial

test with the maize has failed entirely, and a great many experiments
planned have not been laid down.

The school opened on the 24th January. The number of students
enrolled being as follows : Juniors. 16 ; seniors, 29 ; one-year practical,

P.; total, 48.

In addition, fifteen students, all well qualified, have been
accepted for the special course in dairying, commencing on the 15th

February.* Several applicants for this course had to be refused on
account of lack of accommodation.

*See note under "Grootfontein" in this section.



212 Journal op the Department of Agriculture.

ELSENBURG. MULDERS VLEI.

Furcliase of Fertilizers.—The present condition of the market for

fertilizers is still far from normal, and there exists considerable dis-

crepancy between the agricultural value and the commercial value of

many fertilizers. In the statement of the guarantee which accom-
panies any fertilizer frequentlj^ no mention is made of the quality

of the ingredients of the same kind in different fertilizers, so that

the farmer has often to pay top price for material that is very

ir soluble and slow in its action. Further, the purchaser should take

into account the state of fineness of the ingredients in those fertilizers

where the constituents are of a nature insoluble in water. In such

fertilizers as basic slag, bone meal, and bone dust the availability

of the phosphoric oxide increases with the fineness.

At present the bulk of the fertilizers on the market are mixed or

compound, hence the importance of the statement of the quality of

the valuable constituents. For many reasons farmers have had to

fall back on these fertilizers, which supply in greater or less degree

most or all of the ingredients that the crop requires. The fault with

regard to most of these mixed fertilizers is that no attempt has been

made to compound a mixture suitable to the soil or crop.

It is usually advisable that the farmer should purchase the

necessary ingredients and mix them himself or get a reliable fertilizer

merchant to compound the mixture according to his specification.

The farmer ought to know the manurial needs of his laud better than
the fertilizer merchant, and if he is not certain on the point, he can

get reliable information from the agricultural school in his area. It

is usually more economical for the farmer to mix his own fertilizers,

as there are often slack periods when the farm labour could be turned
to this work, thus saving the farmer the charges, sometimes very

heavy, that the merchant makes for mixing.

In making up these mixed fertilizers, it is very necessary that

all the materials should be in a fine condition and possess as nearly

as possible the same degree of fineness. If heavy, finely ground
material is mixed with light, coarsely ground material by the

merchant, they may become almost entirely separated in transit to

the farm. This would give a fertilizer very uneven in composition
and consequently in its action on the crop, since all the coarse

material tends to work to the top of the bag and the fine stuff to the

bottom.

If the farmer makes up his mixed fertilizers on the farm the

different materials should be thoroughly mixed in small quantities.

Any lumpy materials should be sifted before mixing and the mixed
material should be sifted and lumps broken up before bagging.

In some commercial mixtures and in most mixtures that the
farmer would make up, superphosphate would be one of the

ingredients. This fertilizer can be mixed with bone dust, bone meal,
or guano and produce no serious loss unless the mixture is allowed to

lie for a long time, or the store is damp. This mixture on many of

our sour soils is preferable to superphosphate alone and a further

advantage is that it is easier to sow than superphosphate owing to its

drier condition.
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Superphosphate should not be mixed with ground rock phosphate
or basic slag-, because this mixture renders the water-soluble phosphate
of the super less soluble and slower in its action. Farmers do some-

times use a mixture of superphosphate and slag to counteract the

acidity of the superphosphate, especially when used on light sour

soils, but bone dust is certainly preferalale to slag for mixing with
superphosphate.

Superphosphate should not be mixed with nitrate of soda, as

apart from the loss of nitrogen, the mixture soon gets pasty and
difficult to sow. It can be mixed with sulphate of ammonia, but at

present the price of sulphate of ammonia and nitrate of soda is pro-

hibitive and their use is limited to special purposes.

In purchasing fertilizers, the farmer must make up his mind
what ingredients the crop requires on his particular soil, and then

find where he can get these at the cheapest rate.

From a knowledge of the percentage amounts of the valuable

constituents in a fertilizer and its market value, it is easy to calculate

the cost of the actual valuable ingredient "per unit," i.e. the value

per ton of each per cent. For example, if phosphates in the water-

soluble form are required and the following quotations are obtained

—

Superphosphate. Water SoliiVe F,^.. Pr-ce \)>-v Ton.

No. 1 15.2 per cent. £10 5

No. 2 18 per cent. 11 10

No. 3 17 per cent. 15 10

the value per ton of each per cent, of the required constituent, i.e.

the value per unit can be calculated by dividing the price per ton by
the percentage of material in the fertilizer, i.e. :

—
No. 1, ^*^V|^ = 1-^s. 5d. per unit : No. 2, ^l-ii*?: =12s. 9d.

., ., o £15. 10s. io '^1per unit : No. o, — = INs. del. per unit.

By comparing the above unit values, No. 2 is seen to be much the

cheapest; if the three are f.o.r. the same station it has the further

advantage of being high grade, and thus less expensive in transit to

the farm.

At present the unit values of citric-soluble phosphoric oxide in

basic slag vary from 13s. 4d. to 16s. 4d., a very wide range in the

market value.

Ill the purchase of bone meal and bone dust, etc., the fineness

must be taken into account when comparing the values, as well as the

amounts of the different constituents present. Here we are dealing

with fertilizers containing nitrogen, phosphoric oxide soluble in 2

per cent, citric acid and phosphoric oxide which is insoluble. The
phosphoric oxide is sometimes expressed as lime phosphate, which to

the uninitiated gives the fertilizer an inflated analysis, but the farmer
should take no notice of this figure, as it simply represents the

chemical combination of the phosphoric oxide with a portion of the

lime, and is arrived at by multiplying the real percentage of phos-
phoric oxide by 2.

The nitrogen in bones costs about 20s. per unit at the present

time. Citric-soluble phosphoric oxide costs about '8s. 6d. per unit.
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Insoluble phosphoric oxide costs about 4s. 3d. per unit. With these
unit values the following two bone meals may be compared :

—
No. 1 Bone Meal :

—

Analysis—
Nifr) pn

Phosphoric Oxide Soluble in Phosphoric Oxide
^ 2 per cent. Citric Acid. Total.

5"3 percent. I(v5 percent. 18 per cent, quoted at

£12. 10s. per ton.

Calculation—
Nitrogen 5*3 x 20s £5 6

Phosphoric Oxide soluble in 2 per cent. Citric Acid
16-5 X 8s. 6d 7 3

Phosphoric Oxide insoluble (18:l(i:.5) l-,5 x 4s. 3d. 6 5

£12 12 8

This sample is therefore quoted actually at 2s. 8d. under its market
value.

No 2 Bone Meal :
—

Nitro n
Phosphoric Oxide Soluble in Phosphoric Oxide

° 2 per cent. Citric Acid. Total.

4 per cent. 20 per cent. 22 per cent, quoted at

£14. 10s. per ton.

Calculati(»i—
4 per cent. Nitrogen at 20s. ... ... ... ... £4
20 per cent. Phosphoric Oxide soluble in 2 per cent.

Citric Acid, at 8s. 6d 8 10
22-20 = 2 per cent. Phosphoric Oxide insoluble,

at 4s. 3d 8 (>

£12 18 G

This fertilizer is therefore quoted at £1. lis. 6d. above its actual
value, so that No. 1 is much the cheapei>.

In conclusion we would remind farmers of the necessity of

having their fertilizers analysed especially iu the case of basic slag

which is at present very scarce, of variable composition, and very
liable to be adulterated.

GROOTFONTEIN, MIDDELBURG (CAPE).

The Special Dairy Course.—The course commenced on 1st March
and finished on 14th December; the two previous courses being each
of six months only. Many applications were received for this course,

but owing to lack of facilities and accommodation, only twelve could

be accepted. The course was especially arranged for men who desired

to become factory managers, and included lectures and practical work
ir dairying, dairy chemistry, dairy bacteriology, engineering, book-

keeping, and animal husbandry. Upon completion of the course at

the school, the candidates are required to perform at least six months'
work in factory dairying and management at an approved butter or

cheese factory. At the conclusion, if their work has been of a satis-

factory nature, they undergo an examination in these subjects, this

examination being conducted by the Dairy Division,
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Unfortunately, owing to the prolonged drought, little practical

v.ork was possible and consequently the 1920 course was, in the main,

a theoretical one, the major portion of the time being devoted to

lectures.

By courtesy of the management of the Tweespruit Dairies and
the Bloemfontein Creamery, the students were allowed to see the

working of a butter and cheese factory under commercial conditions

;

and were further given an opportunity of making cheddar and Gouda
cheese, and also practice in cheese and cream grading. Such visits

are of great educational value to the men, and this opportunity is

taken of thanking Messrs. Fischer and Dalldorf for making the trip

the success it undoubtedly was.

The final examinations began on 1st December, and the results

are as follows :
—

Diploma, with Honours.—G. Pote.

First-class Diploma.—E. T. St. George, A. Jones, W. Dalldorf.

Second-class Diploma.—G. Lake, C. G. Taylor, P. van der

Merwe,A. Morton, C. S. van der Walt.

Eight of the men have already begun their practical work in the

various factory dairies.

There can be no doubt that these courses are of immense value

not only to the men who attend the course, but to the dairy industry,

since the trained man can assist the farmer by giving him technical

advice which brings benefit to both producer and consumer.

The dairy course will be held this year at the School of Agricul-

ture, Glen, Orange Free State, commencing on the 15th February.

CEDARA, NATAL.

Ea;periments ivith New Varieties of Sugar Cane.—The first six

^arieties dealt with in this investigation are those introduced about

two years ago from the Argentine Republic by the Natal Sugar
Association. These were planted out on the Winkle Spruit Experi-

ment Farm on 7th November, 1918, and harvested on 8th December,
1920.

All the Argentine varieties made very vigorous growth and
compared well with the stands of Uba and other varieties growing in

the immediate vicinity of the plots. All these varieties of cane,

however, were more or less inclined to lodge, although they were

raised in a well-sheltered spot on the farm. The plots were com-
paratively small, so no undue importance should be attached to the

figures in the following tables giving the yields per acre for each

variety, but the figures are sufficiently accurate to warrant the state-

ment that each variety is a good cropper. Since these Argentine
canes have been haiwested it has been observed that they are all

ratooning fairly well.

The cane known as Agual is about the only one left of the nine

varieties imported from India in 1911. It seemingly belongs to the

same group as the Uba, and like the latter thrives very well indeed

under local climatic conditions; it ratoons well, does not lodge, and
is not subject to attack by the " borer " insect.

The Cheribon cane is one of the three varieties received in March,
1909, from Egypt, and is the only one that thrived sufficiently well
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to make it wortli wliile to keep it on permanently. This cane lodges
rather badly, but ratoons better than the ordinary soft '<^arieties of
cane that have been tried from time to time at Winkle Spruit.

1. Yields of Sugar Cane per Acre frovi the various Plots.—All
the crops given in this table are from plant canes which had been in
for approximately two years before being harvested :

—
(1) Argentine: J.213 52 tons.

(2) Argentine: No. 2 45 tons.

(3) Argentine: E.G. 719 (first lot) 60 tons.

(4) Argentine: R.G.719 (second lot) .... 41 tons,

(5) Argentine: J. 36 39 tons.

(6) Argentine: J. 139 37 tons.

(7) Egyptian: Cheribon 41 tons.

(8) Indian: Agual 51 tons.

(9) TJba Over 30 tons.

(2) Fields of Sugar frovi the different Varieties of Sugar Cane.
—In this investigation six typical canes were selected from each plot
and weighed. Each lot separately was then passed three times in

succession through a hand-power three-roller laboratory cane mill,

and all the juice carefully collected, weighed, and then analysed.
The results obtained are given in the following table :

—

No.
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With regard to the composition of the juice obtained from each

of these varieties, no safe comparison can be made with the results

obtained from the unmanured plots of Uba (fourth ratoons) harvested

in 1913, seeing that the conditions as regards climate, soil, period of

growth, etc., would be different. We are, however, fairly safe in

assuming that the quality and purity of the juice from each of the

varieties does not differ very greatly from that obtained from the

TJba, and since the yields of cane are probably in most cases higher

than from the Uba, it is safe to state that the amount of sugar obtain-

able per acre compares favourably with the amount from the latter

and standard type of cane.

POTCHEFSTROOM, 1 RANSVAAL.

School.—The term commenced with lectures on 19th January.

The number of students enrolled up to date is 84 and all available

accommodation is now taken up. There are 31 second-year diploma

students and 41 first-year diploma students in Hostel No. 1 ; 12 one-

year soldiers' course in Hostel No. 2 ; total, 84.

Sudan Grass vs. Te;ff in Dry Seasons.—The month has proved an

extremely dry one, resulting in the loss, as grain crops, of those fields

of maize sown in November. It has been found practically impossible

to establish fields of teff in this and the preceding month. One field

was sown partly to teff and partly to Sudan grass in December. A
good stand was obtained from the vSudan grass, but the teff was a

complete failure. Although this portion of the field was resown to

this crop later, at the time of a light shower, the results \yere again

negative. The whole field was sown, in consequence, with Sudan
grass at the end of January. On the experiment division, Sudan
grass planted on the same piece of land and at the same time as teff'

in December produced a good stand ; while the stand of teff was very

poor. These experiences confirm our knowledge of the relative value

of Sudan grass, in comparison with teff, as a hay crop in dry years

and for dry localities.

SorghuTTi vs. Maize and CoiojJeas vs. Soya Beans in Dry Seasons.

—On the experiment division cowpeas have shown a far greater

degree of drought resistance than soya beans. Incidentally the variety

trials of sorghums (kaffir corns, etc.) and maize have illustrated the

drought-resistant qualities of the former. The sorghums have made
a very vigorous growth and have apparently not suffered from the

drought. Turkestan and Jap Panicle (Proso & Broom) millets have

shown a remarkable drought resistance compared with other varieties.

Birds have shown a marked preference for the Panicle millets as

compared with the Foxtail, Barnyard, and Pearl millet types.

Winter Cereals.—Threshing of winter cereals has been completed

and the results in general are very satisfactory. " Rate of sowing "

tr-als, run in duplicate with the Indian variety Lalkasarwali, showed

that the quantity of 45 lb. of seed per acre Avas the best amount sown

in this season. The quantities sown were the following : 30, 45, 52^,

60, and 75 lb. per acre. The crop was irrigated three times.
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CO-ORDINATION OF THE DEPARTMENT'S WORK.

An Important Conference.

A CONFERENCE of great importance to the Department, and tlie result

of wliicli is likely to serve as a plan of its future development, took
place at Pretoria on the 26th, 27th, and 28th January, 1921, when
the heads of divisions and principals of the schools of agriculture
and experiment stations met at the instance and under the chairman-
ship of the Secretary for Agriculture, for the purpose of discussing
the relationship between the work of the divisions and that of the
schools.

The organization of the Department to-day is well known to

farmers. Under the direction and control of a permanent secretary,
it is composed of a number of technical divisions and schools of

ag-riculture, the latter also serving the purpose of experiment
stations, while attached to certain of the divisions is also a number
of experiment stations. The history of the evolution leading to the
present composition of the Department need not be traced here. It

is sufficient to say that the most pressing needs and problems of the
country were the compelling factors in the establishment of the
various divisions and schools as they exist to-day. Those responsible
for the building up of the Department had before them the example
of other countries with the different systems adopted by them, and
while in this respect the famous system of the United States enters
largely into t(he plan fashioned for the Union's Department of

Agriculture, there are problems peculiar to South Africa to which
the exj)erience of other countries is not applicable; consequently, like

other countries, our Department must develop along lines best suited
to our extremely varying conditions, and so work out its own sah^a-

tion. South Africa's unified system of Government, under \vhicli

authority is exercised from a single centre, is favourable for effective

organization. To aid us in surmounting our present problems, which
are many, and also new ones arising with the expansion of the country,
we possess both our past experience and the example furnished by
other countries, which will enable us to organize according to a definite

design and so to cope with our expanding needs. The conference
was, therefore, important, for arising from it certain broad lines of

organization were agreed upon, and it is confidently hoped that upon
this foundation will be built an enduring structure.

The Department as constituted to-day has involved the establish-

ment of the several divisions and schools ; and to obtain the greatest

economy and co-ordinate all effort and activity, it is essential that

their duties should be so arranged as to avoid unnecessary overlapping
and ensure development on right lines. The diverse and numerous
activities of the Department present an intricate webwork of organiza-

tion, and the proper control and guidance thereof calls for the
greatest care and foresight. It is gratifying to state, therefore, that

a free discussion marked the conference, and agreement was
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111 rived at on the main issues. Some of the chief points discussed
are set out hereunder; they indicate the guiding- principles which
will be followed in directing the future development of the Depart-
ment.

Co-ordination of Research.—The great vitalizing factor in the
Department is the nature and scope of its research work. From it

emanate the life and growth of its activities. At present research is

carried out both by the divisions and the schools. It is recognized
that the value of the teacher is intimately bound up with research,
enabling him to have at his command a knowledge of the latest

developments in the science he has to teach. The lecturers at the
schools deal, of course, with many different sciences. In most cases
also there are divisions, each of which deals with a specific science,

and at the head of which are the country's leading experts in their
respective subjects. As with the schools, so with the divisions; each
is directly engaged in research work. It is evident, therefore, that
the need for the control and guidance of research work in every
branch, with definite objects in view, is essential. The schools, with
their own peculiar local problems, are carrying out certain classes of
research work, while in some cases the same or an allied

class of research is being conducted directly by the division

concerned. A very useful discussion arose on this subject, in the

course of which the various classes of research now in operation, and
their objects, were described by the heads of divisions and the prin-

cipals of the schools. As an outcome the definite understanding was
arrived at that the control and guidance of research work would be

vested in the chiefs of the divisions, each of whom is recognized as

the chief authority on the science concerned, and that the services of

the technical officers at the schools would be utilized in their respec-

tive spheres, to the greatest extent possible, to assist the heads of

divisions. Thus, with the greatest benefit to the teacher stationed

at the schools, research work in his science will be conducted by him-
self, but the work of himself and other teachers in the same service

will be inspired and co-ordinated by the chief of the division. At
the same time, the school staff will have wide freedom in carrying
out, and every opportunity for initiating research, so that their

individuality may have full scope. For disciplinary purposes the

school staff will be under the direct control of the principal.

Expervment Stations and Laboratories.—By " research " is meant
seeking after principles and facts. Allied to research work are the

various experiments carried out at the experiment stations. These
experiments are designed to improve general farni practice. The

,

following are the present stations:—
Agricultural Education.—School of Agriculture and Experi-

ment Station at (1) Elsenburg, Mulders Vlei, Cape; (2) Groot-

fontein, Middelburg, Cape; (3) Potchefstroom, Transvaal; (4)

Glen, Orange Free State; and (5) Cedara, Natal, with sub-station

at Winkle Spruit, Natal.

Tobacco and Cotton Division..—Experiment Station at (1)

Rustenburg, Transvaal
; (2) Elsenburg, Mulders Ylei, Cape ; and

(3) Piet Hetief, Transvaal.

Botany Division.-—Groenkloof Experiment Station, near
Pretoria.
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Agronomy Division.—Experiment Station, Pie'tersburg,

Transvaal.

Viticultural Division.—Headquarters, Oenological Institute,

Elsenburg, Mulders Ylei, Cape, under which the Government
Wine Farm, Groot Constantia, falls, also the Experiment
Station, Paarl, Cape.

General.—In addition, the property " Prinshof," near the

Union Buildings, Pretoria, recently acquired, will be used by
certain of the divisions for experiment purposes, but chiefly by
the Division of Botany.

As indicated, such experiments are being carried out both by
some of the divisions and at all the schools, and here also arises the

iiecessity for co-ordination of present work and a policy for future

development. As mentioned above, the present organization of the

Department is a result of urgency arising out of certain problems
and, to some extent, expediency to meet them. Thus we have a

Tobacco and Cotton Division dealing independently of the schools

with all phases of the crops indicated, carrying out its own research

and experiments and having experiment stations for the specific

purpose. It was admitted at the conference that the necessity for

the present arrangement was justified, and that it would continue so

for some time to come, but it was agreed that the policy in experi-

ment work would aim at building up the strength of the schools (and
sub-stations), so that in the course of time all such experiments would
as far as practicable be centred at the schools, under the guidance
of the principal, while the divisions would in time be concerned only
with administration and research. In view of the diverse conditions
to be dealt with by the various schools, some of these experiments
would be peculiar to certain schools only, but all experiments of a

more general nature would be co-ordinated and unnecessary over-

lapping avoided, it being recognized at the same time that duplication
or even multiplication of certain experiments was essential.

The policy affecting the conduct of experimental work having
been agreed upon, the important question of the work to be done was
discussed. Again the special problems of atmosphere and soil have
to be taken into consideration. For this purpose the school centres
only are manifestly inadequate and our markedly varying conditions

call for experimentation in different parts of the country. To meet
this need, the conference was unanimously of opinion that the
establishment of a number of sub-stations was essential to good work.
Both before and since Union, sub-stations (some resembling the nature
of those proposed) have come and gone. Their vicissitudes need not
be entered into here ; some were not efficiently staffed, others were not
well situated, while a number were abandoned owing to change of

policy. But with the expansion of the country and the advance of

agricultural science, the need of efficiently staffed and controlled sub-
stations is insistently brought home to those charged with South
African agricultural enterprise, and the work they are eager to carry
out is at present being delayed by the lack of such facilities.

Closely related to the experiment station is the system known as
" co-operative experiments." These comprise certain experiments
carried out by the farmer on his own farm under a plan formulated
by the Department to test results obtained at the station. This



CO-ORDINATJON OF THE DEPARTMENT'S WORK. 221

ieystem lias been in operation for many years, but rather as taking
the place of fully equipped and manned stations than as supple-
menting" the work of such stations. The principle of co-operative
experiments is sound, but as a means of furnishing experimental data
of a reliable nature, these co-operative experiments are unfortunately
a failure. While there are happy exceptions, it is generally
experienced that the private experimenter, however willing, is unable
to give the experiment the attention it needs. It is not always under-
stood that an experiment calls for most careful attention and the
scrupulous noting of apparently insignificant details throughout the
course of the experiment and of which only the scientifically trained
experimentalist knows the value. Thus it is that while the experience
to the farmer himself has not been lost and may justify the con-
tinuance to some extent of the co-operative experiment, the Depart-
ment has not added materially to its agricultural data as a result
thereof, while such data as have been collected cannot be accepted
as being of scientific exactitude. It is evident, therefore, that the
only way in which the needs of the country can be properly met in
this direction is by the work of the trained experimentalist in
localities typical of the main features of the country. The Depart-
ment's aim will be first of all to build up the strength of the schools
where most of the experimental work will emanate and from which
later will radiate the sub-stations of the future.

Extension Work.—The efforts of the Department would be
restrained unless the farmer, who has to put its advice into practice,
is easily reached. From far and wide comes the request for practical
advice on the farm. At present both the divisions and the schools
perform a measure of extension work, i.e. give advice on the farm by
personal visits, arrange lectures and demonstrations in various parts
of the country, publish articles in the Department's Journal and
other agricultural papers, and give information by correspondence.
It is admitted that the Department is greatly understaffed for this

purpose and at present can only touch the fringe of this field of work.
But with the building up of the schools and experiment stations,

irore facilities will become available for extension w^ork. In the
meantime officers who carry out extension work under the
direction of the division will continue their activities, while
the various schools will also endeavour to extend their present
system of extension work, and an arrangement will be devised whereby
the work of the various officers concerned will be co-ordinated, so
that overlapping will be prevented and what may now savour of
haphazard methods be guarded against. But with the development
of the Department, the tendency will be to place under the control
of the schools more and more extension work. It is inevitable, how-
ever, and even desirable, that officers attached to divisions do some
extension work, though not as a regular systematic course.

Relation of Agricultural Education at the Schools to the Agri-
cultural Education at the Universities.—The establishment of two
faculties of agriculture, one at Stellenbosch and one at Pretoria, and
the apparent prevalence of a desire for the establishment of at least
another, have a direct bearing on the aims and objects of the schools
of agriculture. The need for instruction in the higher branches of
science is obvious ; the country needs exponents of agricultural science
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trained locally, and with all the advantages which only local associa-

tion can give. But the country's population is small and its resources

limited, and there is danger that its needs in this direction may be
over-supplied, while lack of funds may detrimentally affect the high
standard and thoroughness of instruction which will be expected
from a University conferring a degree of Bachelor of Science (Agri-
culture). The Department is experiencing great difficulty in supplying
its scientific staff, and the difficulty is increased by the advent of

the faculties, which also require men of a similar standard. In how
far these faculties will overlap the work of the schools is not yet
apparent ; the matter is under consideration at present. But various

projects have been put forward by the faculties involving the services

of officers of the Department, and the Rhodes University College has
also submitted a scheme. Further comment need not be made at

present, pending the result of further inquiry, but one thing emerges
from the discussion which took place at the conference, namely, the
fact that the standard of the technical staff of this Department is

such that the Universities recognize the ability of the staff to give
instruction to University students qualifying for a Bachelor of Science
degree. This is a compliment which is appreciated and should be
a happy augury to the public, in that the teaching of the coming
farmers of South Africa is in the hands of such capable instructors.

Outstanding Features.—The conference was composed of officers

of long standing and experience, and their views and aspirations bear
a great deal of weight in the future development of the Department.
Arising out of the discussion on the several matters before the con-
ference, the following features were outstanding:—

(1) The present inadequacy of staff and equipment, and the

pressing need for expansion in this direction in view of

the forward movement of agriculture and the importance
of solving many problems so as to make farming in South
Africa increasingly popular and remunerative.

(2) The Department's future development will tend to confine

the activities of the divisions to the broad issues of policy

and to the administration of laws, combined witJi

specialized scientific research bearing on matters of general
or national importance. Concurrently the schools will

broaden out and will be the centres for teaching, research,

and experiment; from them will radiate the necessary sub-
stations and under their control most of the extension work
will be carried out. It is laid down as a principle that the
teacher at the school, in order to be of most value to the
co-untry, must combine research with his teaching.

(3) The divisions and the schools are inseparable and inter-

dependent.

Index of " Journal."
With this number the index to Volume I of the Journal is being

issued. This index embraces the nine months, April to December,
1920, but in future it is proposed to issue an index for the six months
ended June and December in each venr.
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THE CULTIVATION OF BUCHU.

By E. H. CoMPTON, M.A., Director, and J. W. Mathews,
F.E.H.S., Curator, National Botanic Gardens, Kirstenboscli.

(Reprints of this article will be issued as "National Botanic Gardens : Economic Bulletin

No. 1," and correspondence on the subject should be addressed to the Director. The
greater part of the article, including the whole of the information on practical methods

of cultivation, has been written by the Curator of the National Botanic Gardens, certain

othsr details having been added by the Director.

—

Editor.)

Owing to tlie increased intere.st taken in the cultivation of bucliu,*

it is found desirable to publish the conditions under which such

satisfactory results have been obtained at Kirstenbosch, with impres-

sions gained from observations thereon.

The site is that of an old vineyard and is on a sunny slope, with
almost a true north aspect. The gradient is about 1 in 15, which gives

a rapid run-off for heavy rains.

The soil is a deep red sandy loam, rather adhesive when wet, and
caking somewhat on drying. It is evidently rich in iron but some
what deficient in lime for general crops. The sub-soil is a reddish

clay, with here and there seams of ironstone and quartz gravel. It

is " dry," that is, there is no "water-table," and consequently T^heie

is no stagnation of moisture around. Good peach, apricot, vine, or

hillside lands would suit buchu well. There is an abundant rainfall,

and the atmosphere is decidedly moist at all times, with an absence

of those scorching days under which some districts labour.

Partial shade is beneficial, so that sites with an eastern or western

aspect would be advantageous. Dense shade is detrimental.

"Dry" cultivation is practised, and is generally the most suit-

able for the western and south-western districts. Deep trenching,

2 to 3 spades deep, is essential to resistance to di-ought and the

longevity of the plantation. On " foul " lands the surface soil should

go under and virgin soil come to the top to obtain a " clean " surface.

Any hollows and humps should be remedied during the trenching,

which is best done in March. During April, after decent rains,

harrowing and light rolling should be carried on until a 'ine tilth

is obtained.
No manure has been used, but where good rotten farmyard manure

is obtainable its use should be beneficial, either incorporated with the

soil or as a mulch.
Sowing should follow as soon as the land is fit. Mark off the

ground in lines 3 feet apart. Where a Planet Junior sower is not

available drills must be drawn out 1 inch deep, and the seed spaced

therein not more than 2 or 3 inches apart by hand. Return the fine

soil as a cover with the back of a rake. The Planet Junior set as for

spinach will do all these operations at one trip at the speed of a

moderate walk.

* The market price in Capetown of dried Barosma hetulma leaves in 1920 ranged from

ys, to lis. per lb.
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Germination takes place in about a montli, and is invariably poor,
the average being from 40 to 50 per cent.

Should the plants not be sufficieutly even throughout, the blanks
can be resown the following season. About 7 lb. of seed are required
per acre for the above distances.

Experiments performed by Miss Davison, B.A., show that no
improvement in the germination is effected by treatment of the seed

Fig. 1.—Part of the Plantation of Barosma hetulina at Kirstenbosch,
January, 1921. (The small trees in the rows aie Carob Beans.) The
Buchu plants show part of one season's growth.

before sowing with hot water, ether, sulphuric acid followed by soda,
or by filing or cracking the seed-coats. A certain percentage of good-
looking seed always seems to contain shrunken non-viable embryos.

Some growers sow the seed in tins and transplant to open ground,
but a large pioportion of the seedlings are always lost or stunted in
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transplantation, and the final result seems inferior to that obtained by
sowing in situ.

Propagation by cuttings is being tried this season.

After germination the cultivator and scuffler must be kept going
to keep down weeds as well as to secure a surface mulch to conserve
soil moisture.

At a year old the young plants can be cut back to three inches
from the ground to induce a bushy habit.

At two years cut back again from one to two inches above last

year's cut, and so on annually, the resultant bush slowly increasing
in surface area, and yielding a maximum of leafy twigs.

Fig. 2.—Twigs of the three coiumercial Buchus. Left to

right, Baroioiui xrrrafiJiiJid, Ji. crrniildtd. Ji. letidlnx.

The best all-round time for harvesting is March or April, as soon
as a rain has washed the foliage clean. Grasp a fair handful of

shoots just above the point where they are to be cut, and a good pair

of secateurs will quickly do the remainder. The shoots can be laid

on a sack flat on the ground, or in a truck.

Harvesting should not be performed by the method of tearing or

bieaking off the branches, as is usually the case in the collection of

wild buchu : this causes injury or death of the plant.

Drying should be done as quickly as possible, and to keep a good
colour it is essential it should be done in shade. A corrugated iron

8
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roof, with open sides, or latticed with spars or leafless branches, would
approach the ideal. The layers should not be more than 15 or 18
inches thick, and should be shaken loose as they are placed in position.
The layers should be turned over and shaken loose daily until it is

found tliat the leaves are separating, when a gentle thrashing with a
pliable rod or fir-spar will separate them readily in two or three daily
applications. The drying takes from ten days to a fortnight, accord-
ing to weather conditions. Great care must be taken to avoid sweating
when bulked, as a considerable loss of oil is occasioned thereby. It

Fig. .3.—Leaves of the eoTiraercial P.ucbus and of some
other aromatic South African Iiutaceae. 1, Barosina
serratifulia Wilkl., upper surface ; 2, do. under
surface

; 3, B. crenulata Hook., upper surface
; 4,

do., under surface ; .5, B. hctulimi B. & W., upper
surface ; 6, do., under surface ; 7, B. x opar'ia E. & Z.

;

8, B. PerilerueYi'Amm^v, 'd.Adpnandrafraijntnx R.
&; Sch. ; 10. Agathoama apicnlata Meyer ; ll, CoIpo-
nema pnlrhfum Hook. 7 to II, under surface. All
drawings magnified two diameters. (Del. Miss M. M,
Tar'.'.)

is well to turn over the sacks or bales daily for a further week or so
before dispatching.

The dried buchu siiould be as green as possible. A whitish colour
indicates that the leaves have been dried in the sun and have, in
consequence, lost a large amount of their nil-contents,
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For export purposes the bucliu sliould not contain more than
10 per cent, of the small green twigs and none of the larger cres.

The produce is usually marketed in wool packs, and is mainly
exported to England, Australia, and America.

To secure a crop of seed from cut-backs it is necessary to allow
the bushes to develop unchecked and uncut for two years, or three
years if a good crop is desired. AVlien the seed is ripe the capsule
bursts and the seed is thrown some distance. In gathering this stage

must be anticipated a little, and the capsules dried iii the sun on trays

or sheets, with light hessian laid over to prevent loss by the explosions.

The climate of the " winter rain belt" is naturally suited to the

requirements of buchu, and generally throughout the western and
south-western districts it will thrive with a minimum of attention.

Un the Karroo or other arid regions it is doubtful if the plant would
thrive, though here irrigation may ensure success. It is a moot point

as to whether or how much frost it will withstand. In districts with
good summer rains there is a possibility of its doing well if not allowed
to dry out during the winter. Jiut just what amount of success can
be attained can only be learned from actual trials. It is hoped to

obtain reports of the results from seeds distributed to districts through-
out all tlie Provinces of the Union.

The future prospects of buchu as a field crop are bright in that the
demand for the herb and oil is increasing rapidly throughout the
world. The supply of seed is very limited, so that the acreage cannot
rapidly increase, as propagation is limited to this means up to the
present.

The dried leaves of Barosnia hetulijia are official in the British
Pharmacopoeia under the name of Buchu Folia. Admixture with
other species depreciates the market value of the herb. In the United
States there is also a good sale for Barosma creivulata. Barosma
serratifolia is the only other species of commercial value at present,
the value of the three species being in the order named.

Under distillation buchu yields a resin and also a volatile oil.

0. J. S. Thompson gives the following yields for the three commercial
varieties, calculated as peicentages of the weight of dried leaves:—

Pusin. Oil.

B. hetulina 4.25 1.45
B. crenulata 3.75 1.6

B. serratifolia 3.45 1.0

Pluckiger gives the percentage of volatile oil derived from dried
B. hetulina as 1.56 per cent.—the higher yield being doubtless due to

more careful drying.
The oil can be obtained from green leaves as well as from the

dried herb, and Mr. P. M. Williams states that the yield of oil from
green B. hetulina leaves is about 1 per cent. Moreover, the green
twigs give a yield of about 0.5 per cent. As the herb loses about half
its weight in drying it is clear that a considerable waste of oil takes
place in this process; and this is evident from the dtrong scent of a
heap of drying branches as compared with the almost imperceptible
scent of the growing plant. The most economical way of extracting
the oil, therefore, would be by distillation of the green shoots shortly
after cutting, and this could best be done as one of the operations in
an essential oil industry in South Africa.
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The oil derived from B. betulina leaves is a clear yellowish mobile

liquid, which deposits a mass of colourless needle crystals of

diosphenol or " Barosma camphor" in the cold. The oil from the'

twigs of B. betulina is inferior, no diosphenol crystallizing out on

freezing; and the oil from B. crenulata leaves is also deficient ^n

diosphenol.
The volatile oil of buchu, taken internally, is eliminated by the

kidneys. It is said to produce no increase in the volume of the urine,

and is, therefore, of no value in dropsies. It has, however, a marked
effect upon the mucous membrane, and is, therefore, employed in the

treatment of various diseases of the genito-urinary tract. It is also

said to be an ingredient in certain patent medicines. Steeped in

brandy, the leaves are widely used in South Africa as a remedy for

many complaints; and the dried and powdered leaves were formerly

used by the Hottentots for rubbing on the skin.

Buchu, when first introduced into England, about 1823, was
considered to be a mixture of Ba-rosma crenata, Barosma crenulata,

and Barosina serratifolia. The two first are now considered

synonymous. Thunberg mentions B. betulina and B. pulchella as

being used by the Hottentots. The natural order, Rutaceae, is rich

in plants with essential oils of varying odours and pungency, and no
doubt some at least under test would prove to be of practical value.

Many other species belonging to this order (genera Barosma,
Agathosma, Diosma, Adenandra, Coleonema, etc.) thaa those men-
tioned are in use locally where they are found wild, but at the present

time are not of any commercial value. As some aromatic and
medicinal species are not yet represented in the collection at Kirsten-

bosch, seeds would be greatly appreciated.

The National Botanic Gardens will be pleased to identify

specimens of the varieties of buchu occurring wild : correspondents in

the Union can send specimens or seeds free by post or rail if addressed

O.H.M.S. to the Director.

The National Botanic Gardens distributes sucti buchu seed as

may be available, preference being given to Members and Associates

of the Botanical Society of South Africa. Applications for seed should

be made to the Director, and for membership either to him or to the

Honorary Secretary of the Botanical Society, P.O. Box 70, Capetown.

Plant Nurseries in Quarantine.
The following nurseries were placed in quarantine during

January last and must be added to the list published in the January,
1921, Journal (page 88):—
Name of Nurseryman.
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THE SWEET POTATO AND ITS CULTIVATION
ALONG THE SOUTHERN COAST BELT.

By Chas. r. JuRiTZ, M.A., D.Sc, E.I.C., Agiicultural llesearcli

Chemist, Capetown.

In collection with the production of alcohol on a large scale, in order

to serve as a basis for liquid fuel, in view particularly of the scarcity

of petrol, attention has lately been turned to the possibilities of

utilizing' the sweet potato, which is fairly extensively cultivated along
the southern coast belt of the Cape Province.* At present the extent

of this cultivation adequately suffices to meet the demand, which is

restricted to the employment of the tuber as human and stock food,

but it is practically certain that the area indicated has potentialities

for sweet potato production far in excess of the demands now made
upon it.

Climatic Conditions and Sweet Potato Soils.

Sweet potatoes are best grown under climatic conditions which
afford sunny days and warm nights, a rainfall which is neither scanty
nor excessive, and which is available during a growing period of

from four to six months annually. Although the crop adapts itself

readily to other soil conditions, it attains perfection preferably in

light sandy loam with a more clayey, but nevertheless well-drained,

sub-soil. The soil must be well drained, because standing water
around the developing tubers is most harmful ; at the same time the
sub-soil should be sufhciently clayey to prevent the leaching away of

fertilizers and the consequent formation of long stringy tubers.

Fortunately for some of our southern coastal soils, which consist of

almost pure sand, even unpromising areas give good yields of tubers,

provided a reasonable supply of suitable manure be forthcoming. In
fact, such poor sandy soils are in some respects better suited to sweet
potato culture than fertile soils in which the tubers become sacrificed

to a profuse growth of vines or runners. If, however, sweet potatoes

are to be grown on poor sands, the locality should be so chosen that
sufficient organic matter is present in the soil, and that there is a

possibility of the crop obtaining such mineral plant food as suits its

natural tendencies.

Mr. Robertson's Farm.

I have drawn attention elsewhere to the fact that within the

Union of South Africa the Division of George and the areas adjacent

thereto exceed all other districts in the abundance of the sweet potato

crop. That statement I may now supplement by saying that no
planter in the Union harvests more sweet potatoes every season than
Mr. W. E. Robertson, whose farm is situated about three miles from
Little Brak River railway siding and eight miles from Mossel Bay.

* See ar'icle on " A New Motor Spirit " by the writei', in the South African Jvurnal of
Industries, October, 1 920, pages 889-894.



230 Journal op the Department of AGRicuLfURfi.

Mr. Robertson and his four brotliers own farms whicli are not, it is

true, actually in the George Division, but lie in the adjoining Divi-

sion of Mossel Bay; they are, however, so near to the George
))oundary—only some six miles west thereof—that they may well be
considered as belonging to the area which excels all others in sweet

potato production. As regards rainfall, however, Little Brak River
is less favourably situated than George, and east of George the rain-

fall is even higher.

In order personally to inspect the harvesting of the sweet potato

crops and to collect samples both of the ~ different varieties of the

plant under cultivation as well as of the soil on which it is grown, a

visit was paid towards the end of September last to Mr. W. E.

Robertson's farm with its 80 acres of sweet potatoes. Apart from sweet

potato culture, there are many points of interest about this farm
which suffice in themselves to repay inspection. In passing, it may
be mentioned that the now sub-divided farm, whereof it formed a

part, at one time belonged to Mr. Robertson's father, the late Mr.
Donald Robertson, whose brother, the late Mr. Alfred G. Robertson,

used to represent the Division of George in the old Cape House of

Assembly. The part now held by Mr. W. E. Robertson is situated

between the two tributaries of the Little Brak River,* and is unique
in respect of its successful growing of a number of sub-tropical plants.

The household has been accustomed to the use of coffee from actual

coffee trees which are still thriving excellently on the farm. For
a number of years pawpaws flourished there, and the dried stems
remain to bear some evidence to the size they attained. Several

avocado pear trees may still be seen profusely laden with young fruit,

and a little plantation of sugar-cane adds to the Natalian features of

the surrounding scenery ; nor must I omit reference to the fact that

a cr.)|) of 3000 custard apples was harvested this season, while mangoes
are also being grown on the farm.

The homestead stands some way up the southern slope, and near
the eastern end of a long low hill. The hill does not much exceed
100 feet in height and stretches east and west for nearly a mile. The
Moordkuil stream, which is the eastern affluent of the Little Brak,
after turning the flank of this hill, winds some distance further in

a southerly direction, and then flows west towards the confluence of

the two tributaries. Within the space enclosed between hill and river

a semi-circular level plateau extends below the homestead to a

distance of about 700 yards. Outside the semi-circle the level

suddenly drops some 9 feet to an alluvial deposit, and thus continues
to the river. On this lower level, between the plateau and the river,

the best sweet potato harvests are gathered from a field lying in a
direct line between Mr. Robertson's homestead and Rooiheuvel farm.
The soil of this field used to be cultivated at least 35 or 40 years ago,
and has ever since lain fallow until four years ago, when a somewhat
more intensive cultivation was begun. First of all the field was put
under wheat; then mealies were grown on it; next it bore a crop of
sweet potatoes, followed by peas, and then again sweet potatoes. At
the time of my visit, beans had recently been sown on the land, and
were about 3 inches high. The soil, which is represented by No. 2
(see fig. 1), is dark in colour and has never been manured.

* oee Fig. 1.
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Soil Collection on the Faem.

Further from the Moordkuil River than No. 2, and more to the

west, a sample of reddish soil (No. 3) was collected from the same
stretch of alluvium ; it represented a portion of the alluvial stretch

about If morg-en in area, on which oats were g-iowing-. This field has

been under cultivation, according to Mr. Harold llobertson, for

^ J_^c
•Scale of Cape Roods .

ClSC.feef-= I C. Rood )

Fia. 1.

about 15 years, and had been manured once every other season with
manure from the cattle kraal. During those 15 years it has grown
principally sweet potatoes under irrigation, swedes, barley, beans,

and peas being used, however, as rotation crops. Up to about four

years ago the sweet potato crops were quite good, but since that time

the tuhei's have deteriorated, although the production of runners has

continued quite satisfactory. Latterly it has been found, moreover,

that the peas do not germinate well,
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By way of contrast to the soil types referred to above, it was
Ihouglit desirable to examine a sample from alluvial lands, where
sweet potato culture is less successful. A small field of this type,

represented by sample No. 1, was found behind (i.e., to the north of)

the hill on which the homestead stands, in a bend or elbow of the

eastern tributary, or Moordkuil River, at Kleindoorn (The Causeway).
The crops yielded by this soil are said to be poor, not only as regards

sweet potatoes, but also with cereals and vegetables. For some
years past these lands have been manured every six months with

cattle manure at the rate of about one wagon-load per f morgen.

The physical character of the soil on Mr. Robertson's farm may
be gathered from the results of the mechanical analyses, which are

given below. The soils sampled were entirely free from stones and
coarse gravel, their percentage composition being as follows:—

No. 1. No. 2. No. 3.

Fine gravel 64 Nil. Nil.

Coarse sand 2.50 Trace. .52

Medium sand 13.98 1.56 44.22
Fine sand 23.92 12.54 7.11

Very fine sand 39.20 41.35 21.49
Silt 11.30 26.87 14.83
Very fine silt 7.08 15.67 9.68
Clay 1.38 2.00 . 2.14

The above figures show the considerable differences that exist

between these types of soil. No. 1 is a sort of transition between a

fine sand and a fine sandy loam, inclining, however, more to a sandy
than to a loamy character. No. 2 is a silt loam and physically far

the best soil of the three. The above mechanical analyses would
also imply its chemical superiority over the other two. No. 3, a soil

of somewhat peculiar type, may be called a sandy loam.

Sweet Potato Soils,

In the North American Union the principal sweet potato growing
States are Alabama and Georgia, which have respectively 153,000
and 130,000 acres under the crop. The sandy loams of the Norfolk
series, which are specially adapted to sweet potato culture, cover
543,000 acres in those two States. The average percentage composi-
tion of these soils is given below, and for the sake of comparison I

repeat, in summarized form, the results of the Little Brak
analyses :

—
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The agricultural cliemical analyses of Mr. Eobertson's soils are
tabulated below:—

No. 1. No. 2. No. 3.

Per cent. Per cent. Per cent.

Moisture 1.15 3.44 1.07
Organic and volatile matter 3.37 5.34 2.64
Nitrogen 126 .147 .070
Potash 099 .205 .076
Lime 144 .216 .114
Magnesia 185 .323 .069

Phosphoric oxide

—

Soluble in cold hydrochloric acid .041 .049 .034
Soluble in strong boiling acids ... .081 .069 .072

These results confirm the deduction already drawn from the
mechanical analyses, namely, the decided superiority of No. 2 over
the other two soils. It is well furnished with nitrogeneous material
and has a satisfactory proportion of potash, its humus-content is

higher than either Nos. 1 or 3, and its moisture-retaining power is

also better. In respect of lime it is likewise the best of the three
soils. No. 3, on the other hand, is chemically the poorest soil of
the three. It is only moderately supplied with nitrogen, potash, and
lime, and its proportion of humus and capacity for retaining water
are comparatively low. Its available supply of phosphate is also

scantier than in the other two soils, although it must be said that in

respect of phosphate there is not much to choose between the three

;

all alike have no more than a " fair " reserve of phosphoric oxide.

Varieties of Sweet Potato.

Four varieties of sweet potato were being grown on the farm at
Little Brak River on the occasion of my visit:—

1. Common six-months.

2. Red-skinned three-mouths.

3. Yellow-skinned three-months.

4. British East African white-skinned.

The six-months variety is the kind for which the demand is

greatest all over the Union, on account of its keeping qualities. This
variety, moreover, is said to stand transport and rough treatment
better, and, under adverse circumstances, to give a larger yield per
acre, than any of the other kinds. The tuber, however, is stated to

be more fibrous than in any other variety. The midribs and veins
on the underside of the leaves of this class of sweet potato are purple.

The red-skinned type is the most delicate potato of the four, and
the demand for it is only one-ninetieth of that for the six-months
variety. Its tubers require the greatest care in handling, and the
cultivation of the plant itself gives more difficulty than the other
varieties do. This variety has the leaf-ribs wholly green on both
s^'des-

The yellow three-months tuber also needs special cultural care,

but not to the same degree as the red-skinned. Both these quick-
growing three-months varieties, however, are said to be more watery
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than the six-moiiths type. The sweetest potato of the four grown on

Mr. Robertson's farm is supposed to he the yellow (Cape) three-

months variety, the next in order being the red tuber.

The East African potato is said by Mr. Robertson to be the least

sweet of his four kinds, but intermediate in general characters

Fig. 2.— Plantint;- Sweet Potato Slips.

between the six-months and the more watery three-months varieties.

Lnternally the tuber is very white in colour, and even the skin is of

a lighter shade than any of the other varieties. It is also more
luxuriant m growth and hardier, and is reputed to stand drought and
frost better. On account of its trident-shaped leaves this variety is

kj'own locally as hoenderpoot.

Fui. 3.—Sweet Potatv Dibble.

Method of Propagating.

There are two methods of propagating sweet potatoes ; they are
grcwn either from plants or slips produced by allowing the seed
tubers to sprout in warm sand, and planting the slips with the eyes
from which they are developed; or by making cuttings from the
runners or vines of the sweet potatoes and planting those cuttings.
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The latter is the method which is principally adopted wlierever sweet
potato culture is carried on in the Union of South Africa. In the
northern United States the sprouted slips are employed for the main
crop while the runners are used only to provide the seed tubers for

the following season; south of Virginia, however, the main crop is

grown from runner cuttings ; sufficient tubers are planted in the first

instance to jirovide slips for about one-eighth of the area to be
eventually planted. When these slips develop runners, enough
Clottings are made to plant the rest of the field. Good sweet potato
land in the United States will readily support 10,000 plants per acre,

and wlitn everything is in good condition from 7000 to 10,000 slips

per day, or one acre, may be planted by three workers (fig. 2), i.e.

a boy going ahead to drop plant slips on the ridges, a second operator
following with a dibble (fig. 3) to make holes to receive the slips,

while a third inserts the plants and closes up the holes again. When
a large acreage has been planted, the work is greatly facilitated by
the use of transplanting machines (fig. 4), which under reasonably
favourable conditions may plant from 3 to 4 acres of sweet potato
slips per day.

Fig. 4. - Sweet Potato Transplanting Machine.

Notwithstanding their proximity to the sea, large portions of the

George and adjacent Divisions, where sweet potatoes are cultivated,

are subject to frosts. Further inland, this condition is accentuated.

Hence such districts are unable to propagate fresh crops of sweet

potatoes from those of the preceding year, because the frost nips all

the young shoots before there is any possibility of their developing

into vines or ^runners. On Mr. Robertson's farm, although frost

does prevail on a considerable extent thereof, about twenty acres

seem to be quite immune, and on this frost-free stretch luxuriant

runners are formed without restraint. The result is that from all

parts of the Union, far and near, requests for supplies of runners
come streaming in season after season—demands more numerous, at

times, than the potentialities of the season's crop can cope with. As
an instance, it may be mentioned that within an hour of my arrival

on the farm, on the 2Tth September, 50 bags of sweet potato runners
were dit^patched to the railway siding, three empty trucks were tele-

phoned for to Mossel Bay, and at least two fresh orders had to be
declined.
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Harvesting.

Ml. Robertson practises two methods in the harvesting of his

street potato runners for sale and planting:—
1. The tubers and runners are taken up simultaneously. This

method provides the best tubers for human consumption.

2. The runners are cut off separately (to a certain extent late in

August, but principally in September) and sold as a first crop, the

tubers being left in the ground to provide a second crop of runners;

these are taken off a month later—generally some time in October

—

when the tubers, which have deteriorated in the meanwhile and

Fid. :").— Bascginsf Sweet Potato Runners at Little Brak.

become fit only for cattle food, are dug up. This second crop of
runners is not sold off the farm, but is used by Mr. Robertson for
his own planting.

At the time of my visit, the farm hands were all busy harvesting
tubers and roots by the first of the two methods above described.

Bagging Runners for Sale, and Preservation.

It was interesting to watch the operation of bagging the runners
or vines for export to other districts by rail. Four posts (fig. 5),
each from 9 to 11 feet high, are erected at the corners of a square of
4-feet side; from these posts an open bag is suspended by means of
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four iron hooks ; each leng-tli of runners is rolled up as tiglitly as

possible in order to economize bag- space and thrown into the bag, in

which a native labourer keeps treading them down until the receptacle

is packed as full as it can hold. .

Sweet potato runners are reckoned very poor feeders for working-

animals, but good for ostriches and sheep. Mr. Harold Robertson
considers the runners an excellent remedy for wire-worm in the latter.

Of the tubers only the large ones are collected for human consump-
tion, the small ones being used for feeding stock, including horses,

cows, and fowls. Cattle are reputed to prefer sweet potatoes, after

having once been accustomed thereto, to any other class of feed.

The practice in planting runners on Mr. Robertson's farm is

first of all to cut them into lengths of about 11 inches, and then to

plant them 15 inches apart in rows, with only one-fourth of each

cutting showing above ground. The parallel rows themselves are 28
inches apart.

In order to preserve the runners of the sweet potato over a frosty

winter it has been recommended to set them in early in Autumn, and
shield them from frost, while allowing them free air supply, by
erecting a horizontal thatch-screen on a frame about 2 feet above the

runners.

Propagation Methods in Other Countries.

No doubt many who srrow sweet potatoes in South Africa will

read with interest the following account of a method of planting
adopted in Ohio, U.S.A. The writer besrins bv remarking that ground
intended for sweet potato cultivation should be put under some hoed
crop the previous season, and kept free from weeds, a procedure which
will enable the sweet potatoes to be much more easily raised. After
removal of the hoed crop the ground should receive a coat of well-

rotted manure, and it will be an ideal place for sweet potatoes the
next season. He continues as follows:—

* Sweet potatoes require a long season for their growth

;

therefore as soon as danger of frost is past they should be set

out. Do not plough the ground over 4 inches deep ; if ploughed
deeper there is too much loose soil, and the potatoes will grow
lonsr and slim. On the other hand, they will grow downward
until they strike the solid bottom, and will then grow thicker and
shorter, making a potato that will sell better than a long potato

will. In making the ridges, make but slight elevations; these

can very easily be made by placing the shovels on the double
cultivator to throw the earth to the middle. This will almost
complete a ridge; if it be not complete in all places, it will take

but a short time to give it a few finishing touches with the hoe.

Make the ridges 3 feet apart from centre to centre. If one
wishes to raise only enough for home consumption, he can best

buy his plants ; but if raising them for market, by all means
make a hotbed and raise the plants. In setting the plants, it is

best to choose a cloudy day. The ridges should be made a few
days beforehand, so as to become somewhat compact. Scatter
the plants along the ridge about 18 inches apart (not too far

ahead, as they will soon wilt) ; use a pointed stick to make the
hole and place the plant in it the same depth as it was in the
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hotbed. If the ground be dry, pour in a little water and press

the soil down firmly around it. If the ground be moist, there

is no need of using the water. Plants set in this manner will

scarcely show that they have been moved. They should be
cultivated after each rain until the vines cover the ground ; they
will then take care of themselves. Use the cultivator between
the ridges. In cultivating the ridges until the plants get started,

I find nothing better than a common garden rake. After the

vines cover the ground I do not disturb them."

In Queensland, Australia, some sweet potato growers have been in

the habit of planting so thickly that the ground becomes ore mass of

"oots and tubers, which require to be ploughed up. This was
condemned by the Australian Agriculturist, that journal charac-
terizing the practice as a method not of cultivating sweet potatoes,

but of filling the soil with a mass of inferior tubers. The Queensland
farmers were advised to plant 10 feet apart, for the reason that sweet
potatoes in open soil will spread their roots upwards of 10 feet each
way, bearing as they run, and therefore 10 feet apart for plants
cannot be excessive. Farmers at one time used to represent to the
Queensland Department of Agriculture that, although no disease was
apparent in the sweet potato crop, the vines failed to yield tubers.*
The Department attributed this failure to the common custom of

continuously planting the same piece of ground, and raising potatoes
from vines, instead of obtaining a change of roots and growing the
crops upon fresh ground from young shoots. The system in operation
was i)ronounced to be altogether wrong, having a tendency to weaken
the constitution of the plant. The real nature of the malady was
ascribed in the Annual Report of the Queensland Department to what
was there called '' the pernicious system of constant propagation by
suckers, instead of from seed." The method recommended to the
Qi-!eensland farmers was that about the end of July or the beginning
of August a few fairly large tubers of good varieties should be planted
and covered with not more than 2 inches of soil. These would then
throw up many young shoots, and when the shoots are about 6 inches
above ground the tubers should be lifted, and the e^/es from which
the young shoots spring should be carefully cut out with a sharp
knife. The eye with the young shoot should then be planted in the
ground slightly ridged, and, if the season lie at all a favourable one,
potatoes of good quality would be ready for lifting at least one month
earlier than by the method of planting a piece of the runner, and
the plants would be all the stronger. It maj^ be added, however,
that danger of transmitting disease to the new crop is less if tubers
from cuttings are used for seed.

In the United States of America, where sweet potatoes are very
largely grown, irrigation is often resorted to with success in regions
of scanty rainfall, but it is recognized that the greatest caution should
be exercised not to apply too much water during the latter i)art of the
growing season, lest runners should lie formed at the expense of

tubers; moreover, proper ripening of the tubers is best achieved if

water be entirely witliheld for some time prior to harvesting. It

foUow'S from the above that, if it be at all possible to grow two crops

annually, the time of planting should be so arranged that the

-
'^ Similar occm'rences have been noticed in the Cape Province.
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lu: nuriiig of one crop may wholly anticipate the rainy season, and

that of the other fall well after its close.

Irrigation of the planted cuttings is not advised by Mr.

llohertson, unless absolutely necessary. For open crumbly soils it

is best to plant the cuttings in a damp soil, and for stiff soil irriga-

tion should not follow but precede planting; sandy soils, however,

may be irrigated after the cuttings are in.

When the young plants have started growing, the important

point is the continuous use of the cultivator for getting rid of weeds,

ani hand-scuffling must also be practised. This is specially necessary

in the early stage of growing, for later on the crop itself, with its

interlacing runners and leaves, chokes all further growth of weeds.

{To he continued in next month'' s issve.)

Average Yields of Certain Crops.

The following comparative statement of the average yields per

acre of cereals and potatoes has been drawn up from available

information. The South African figures have been taken from the

Census of Agricultural Production, 1918. The average for oats

(given in brackets) has been calculated by assuming that the weight
of "oats green in bundles" given in the Census w^ould yield 40 per

cent, grain, while the average for barley (given in brackets) is

obtained by assuming that the green barley consisted of 25 per cent,

dry matter, and that if grown to maturity it would have yielded 50
per cent, grain. These figures are. only rough approximations.

The figures for foreign countries are either the average of the

last five years (where obtainable) or for 1917 or 1918.

The weights per bushel taken are those adopted by the United
States, as it is considered they are best suited for comparative

purposes for most of the countries enumerated hereunder.

Weigl't i)cr Kushel.

Wheat-, 60 1b

Rye, 5f) lb

Maize, 56 11;

Kaffir Corn, 56 lb.

Oats, 32 lb

I (S.A.41t71b.Oatsplus6-H)lb. "Green")
Barley, 48 lb

(S.A. 737 lb. Barley plus 371 lb

"Green")
Potatoes, 60 lb

Sweet Potatoes, 60 lb. ...

Average Yield per Acre in Bushels.

J2 -I

9-9
6-4

7-8
7-1

23)

16-5)

33

50

11-7

26-8

16-8

19-5

103

15-0
14-4
25-6

35-3

26-0

95
95

15-7

32-1

29-3

22-3

143
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THE PROBLEM OF SCAB.

A New Policy Outlined.

Since the early days of our history scab has been a thorn in onr flesh,

retarding our progress and sapping our energy and wealth in the

ceaseless and, unhappily, unavailing efforts to clean our country of

the scourge. The problem is one which exercised the minds of our
fathers and their fathers before them, and to-day we face it still.

To what extent the presence of the scab insect in South Africa has
impeded its development and well being, none can tell. It is a

subject which, as far as our memory goes, has been discussed in

Parliament and throughout the wide stretches of our land, yet all

our plans and labours have not attained a definite end : the thorn
remains in our flesh, nor does its smart lessen with the passing of the
years. When we consider the successful handling of the problem in

another continent—how a disease which continues menacingly with
us has been removed and forgotten in Australia—it is surely a matter
to give pause to every farmer of South Africa, and imbue each of

us with a strong desire to do what others have done, and, in removing
the stigma which its continuing presence attaches to us as a people,

place in its stead, yet another monument of success in our campaign
against the obstacles with which agricultural South Africa has
contended.

South Africa has taken her place in the world's forward move-
ment which science and experience make possible, yet our progress

is being hampered by the cloud resting over us in the form of the
scab insect seriously affecting the 'chief of the country's pastoral

industries. Scab decreases the value of our avooI, brings down the

condition of our stock, engages the energy of hundreds of our men,
and burdens the country with an ever-increasing expenditure amount-
ing at present to £200,000 annually. Notwithstanding all our efforts

the scab insect continues to exact its toll from us and requires our
constant vigilance lest it should finally conquer us and so ravage our
flocks as to break down an industry on which our prosperity in a large
measure depends.

That is the position to-day, but happily we have not become dis-

couraged with the non-success of our efforts, nor are we submitting to

a condition of things which reflects discredit on us. We feel that the
obstacle can be overcome by a change of methods. There is evidence
that the progressive farmers of South Africa are becoming impatient
of the incubus which is for ever bearing them down, and within
recent years public opinion has increasingly clamoured for a more
drastic means to remove the evil of scab from our midst. And this
Ewakening of the farmer to the great need of personally grappling
with the problem is the vitalizing spirit which we feel will bring
about the consummation we all devoutly wish. The rising tide of
opinion has at last taken shape in no uncertain manner. What may
perhaps be the beginning of a new era in our scab eradication
campaign emanates from the principle involved in a recommendation
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to Parliament by the Select Committee on Public Accounts last year,
that :

—
" Your Committee, having taken evidence, has come to the

conclusion that the time has come for this cost (the expenditure
incurred in the control and eradication of scab) to be borne by
flock owners and not by the general taxpayer."

The recommendation has speedily borne fruit, for the principle

has been affirmed by the Agricultural Advisory Board (representing
the organized farmers of the country), which advocates a change in

our present policy in the following resolution of the Board passed at

its last meeting :
—

" The Board recommends that, in order to effectively clear

the country of scab a system of direct taxation of so much per
100 sheep shall be imposed throughout the Union.

' That stringent minimum penalties be imposed in respect

of contraventions of the Stock Diseases Act and regulations

thereunder in so far as scab is concerned."

Herein, it seems to us, lies the germ of success. The person

most affected must realize, through direct taxation, that he is bearing

part of the cost of eradicating the disease, so that it may be his aim
to free himself from the burden of the tax by cleansing his stock from
scab.

Tlie trend of events leading to the realization of the principle of

direct taxation has long been foreseen by those whose life-work has

placed them in close contact with the problem of scab eradication.

The value of ihe present policy of protecting areas which are clean

or nearly clean, and the placing of restrictions on areas in which there

IS much infection, is probably recognized almost generally. But,

however excellent this policy, experience shows that restrictions only

(which form the basis of the present legislation and regulations) will

n-?ver be the means by which scab can be eradicated. Restrictive

measures can, indeed, be the means of controlling an undesirable

thing within certain limits, but they will never entirely free a country

of that thing. Restrictions impose difficulties which affect the

methods of some, and so run counter to their personal interests. Thus
a restrictive measure not furthering the direct interests of an indivi-

dual is viewed askance and, in the nature of things, sometimes
e^^aded, so that a temporary gain by the individual propagates an
evil to the community which it is desired to overcome. To counter-

balance this tendency it is evident that, while maintaining the restric-

tions or punishment as now obtains, there should be a system which
induces the individual to keep a law which provides a direct reward
to those who do so.

The control and eradication of scab is the duty primarily of the

farmer, not of the sheep inspector. The latter is appointed for the

purpose of aiding the farmer in the proper performance of this duty

and of protecting the careful farmer against the indifferent or the

unscrupulous one. In the same way the good citizen is expected to

observe the laws of the land he lives in and the policeman is

appointed to protect him from the danger of the lawbreaker and
thus aid him in duly carrying out his obligations to the State. A
very prevalent idea is that sheep inspectors are the people who are

chiefly concerned with the eradication of scab and that if their efforts

are unavailing the farmer cannot be blamed. This is an entirely
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mistaken idea, and so long as the efforts of officials are not supple-

mented by the best efforts of the sheep owner, scab will never be

eradicated. Therefore, the Advisory Board considers that the time
has come for inducing the closest co-operation of the sheep farmer by
holding out direct reward for success, and a personal loss, through
direct taxation, for failure, in the country's campaign against scab.

The manner in which a direct tax will need to be imposed, taking

into consideration the fact that at present the cost of scab control is

paid for by the whole community through indirect taxation, appears

to be the levying of a direct tax from each sheep owner in a district

in which scab exists and according to the number of sheep owned at

a late, either fixed or sliding, to be agreed upon. Foi- instance, if

the cost of eradication is £2UU,0U0, a rate fixed at £5 per lUOO sheep
would cover the whole cost. But as the community as a whole
benefits from the measures adopted to extirpate the disease, it is

considered that not more than half the cost should be borne directly

by the farmers in scab-infested districts, and, therefore, that a tax

Oi about £2. 10s. per 1000 sheep should be levied upon them. The
remaining half of the cost could be met out of general revenue. The
main point is that while the farmer, under the present system, also

contributes, of course, towards the expenditure, he does so indirectly

in the same way as other members of the community, and is, speaking
generally, not aware that he does pay, and does not realize what the

presence of scab in the country is costing him as an individual.

The proposal is that the direct tax would be levied on every
district which has not been clean for twelve months and on every
sheep owner within such district. As soon as any district thereafter

becomes clean and remains so for twelve months, the tax on that

district would be removed and the amount previously paid by that

district in direct taxation be made good out of revenue, if necessary.

If the district becomes reinfected the direct tax would be reimposed
until the district is again clean for twelve months. But at the same
time, once a district is declared to be clean, it would be the duty of

the Government to give it all the protection in its power to prevent
reinfection.

That, in brief, is the system which has been recommended. At
the first glance it might give the appearance of penalizing the
innocent for the wrongdoing of the guilty and would be resisted for

this reason alone. This can be understood, for a fault of indirect
taxation is that the persons so taxed are either ignorant of the fact

or do not fully realize to what extent they are being taxed. As
already indicated, every sheep owner to-day is taxed for the eradica-
tion of scab, but few seem to appreciate the fact. If it were reckoned
out how much is paid out in indirect taxation for each large service

rendered by the Government a different impression would prevail.
It is maintained that, reckoned as a business proposition, the direct
tax should be welcomed by all. Under such a system, instead of all

the responsibility practically being upon sheep inspectors, it would
be thrown primarily on the owners themselves. Thus a man who is

a breeder of scab or negligent would, on conviction, be considered
a danger and expense to his district and be dealt with by the district

accordingly. At present it is not unusual for a man convicted and
fined to receive the sympathy of his fellow-farmers instead of the
opprobrium his action deserves, because his misdemeanour does not
affect directly in taxation the other farmers of the district. Under a



The Problem of Scar. 243

direct tax every sheep owner in a taxable district v.-ould not only keep
his sheep clean, but would do his best to make his neighbour do like-

wise, so as to escape the direct tax. The tax on individuals might be
small, yet the mere fact that it is paid would, it is urged, be the
greatest possible inducement to get rid of it.

At present the inspector is liable to be punished for neglect of

duty or bad service, while his chances of reward are small. We must
face ilie fact that in an organization which gives no special reward
for individual effort and in which the greatest benefit is that acquired
by length of service and the pension it carries, the human tendency
is to keep an appointment as long as possible. Here, also, is a

matter which calls for a change of policy, namely, the introduction
of the principle of awarding bonuses. But the bonuses will need to

be such as to be a real inducement to an inspector to do his utmost,
and to attract the right class of man. A scheme considered by the
Board was that an inspector would receive a substantial bonus, in

the form of an increase in salary, as soon as his area had been declared
clean for a period of, say, twelve months and if he kept it clean for,

say, three years an additional bonus would be paid. When as a
resvilt of the greater efforts which would ensue, a sufficiently large
portion of the country were clean to permit a reduction in the number
of inspectors, those whose services might accordingly be dispensed
with would have the option of receiving a large bonus or of being
transferred at their own salaries to another area which was not clean,

with the same ultimate prospect of another substantial bonus when
finally their services were no longer required by the Government. If

it be objected 'hat the expenditure involved would be too great, the
system holds out the prospect of speedily eradicating scab and even-

tually saving the hundreds of thousands of pounds which are now
expended year after year on a scourge which cannot be removed. And
with the passing of scab, there will be available the vast sums now,
in a large measure, fruitlessly expended which could be used in

developing our agricultural industry.
We go on from year to year with the high hope that each will

see the diminution of scab, but each year seems to bring a train of

circumstances which frustrates our best efforts. Indeed we have
become familiar with the presence of the disease, and many have
become lethargic in their fight against a pest which is causing great
loss to the community. We have an army of sheep inspectors charged
with assisting the farmer in his dipping operations, educating him,
and generall}^ controlling the spread of scab, but many farmers do
not give sufficient attention to their dipping, and in other ways are

responsible for the continuance of the insect in our flocks, nor are
the penalties inflicted by our laws sufficiently stringent apparently
to act as a deterrent or corrective. We need new methods.

The Advisory Board gives a lead, therefore, to the sheep farmers
of the Union. Our past efforts having met with little success, can
the scab problem be tackled from the new vantage afforded by the
lessons of the past?

The Department wishes to have the benefit of the views of the
frrming community on the subject, and an invitation is now extended
to all farmers' associations and other agricultural bodies in the
Union to give an expression of opinion on the suggested policy for

dealing with scab. All communications should be addressed to the
Secretary for Agriculttire, Pretoria.
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CONSTRUCTION OF EARTHEN DAMS.

By I. J. P. Kleyn, C.E., Department of Irrigation.

General.

StccEssFUL farming in South Africa is very much dependent on the

water supply available on any selected farm, no matter what class of

farming is practised. The natural water supply of this country,
however, is erratic. Rivers having a perennial flow are few and far

betv/cen and are t)nly found in those regions where the rainfall is

sufficient for agricultural requirements appropriate to the local rainy
season. With a few exceptions the flow in these rivers decreases to

such an extent in the dry season that there is barely enough flow in

them for agricultural operations, and frequently what little water
there is flows for long distances literally underground below the sandy
bed of the channel. The best conditions are found in a narrow strip

along the coast of the Cape Province, Natal, and the portion of the
Transvaal east of the Drakensberg. The summer rainfall over the
greater part of the Transvaal and the northern and eastern portion of

the Free State is usually sufficient for summer crops, such as mealies,
millet, etc. For spring crops, fruit and permanent crops, irrigation

is necessary. Unfortunately, when spring or summer crops require
water badly, the rainfall throughout the country cannot be relied

upon ; this period is from August to the end of October, and irrigation

must be resorted to. As most of our rivers are intermittent streams,
i.e. rivers that only flow during the rainy season or after a heavy
rain, it is essential that provision be made to conserve the flow, or

some of it, during the wet season, in order to carry out operations
when it is dry.

It will thus be seen that the most important factor in irrigation

in South Africa is conservation, and that successful agricultural

operations are almost entirely dependent on adequate storage works.
Before deciding on the extent of the works necessary for any class

of farming, one should know what is the amount of water required
to bring any particular crop or fruit to maturity. In a country where
the climate and rainfall vary so considerably, it is impossible to lay
down a hard and fast rule. In the Karroo aod the north-
west of the Cape Province the annual rainfall is often not
more than 8 inches per annum, and the country is subjected
to very dry and hot winds, while in the Transvaal the
annual rainfall is 28 inches on the high veld, and hot and dry winds
are unknown ; it is therefore clear that the amount of water required
to bring a crop to maturity in the latter area will be totally in-

adequate for the same purpose in the former area. As a general
rule it can be taken that the amount of water required to mature a
crop by means of irrigation and rainfall combined varies from 18
inches to 36 inches.

No matter in which part of South Africa agricultural operations
are carried out, provision must be made to give the crop at least one
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watering between the months of August and October. An assured

watering in December is needed in most cases in the high veld of

the Transvaal to ensure a successful crop of mealies.

Having arrived at the approximate amount of water required for

any given cultivated area, it will be necessary to carefully study the

question of the adequacy of the water supply. This is dependent on

the area draining into our storage works, the annual rainfall over

that area, and the intensity of individual rains. Unfortunately, the

data collected by the different Government Departments are mostly of

such recent date that it is not advisable to apply them without

caution. Generally speaking, it would not be wise to estimate the

run-off from a small catchment area at more than 5 per cent, and
for large areas 2h to 3 per cent, will be found safe.

The water stored will be subject to heavy losses from the reservoir

from evaporation, which amounts in many cases to from 15 to 20 per

cent. Again, when distributing the water from the reservoir to

the lands a large amount is lost in the conduits by evaporation and
percolation. This amount may reach from 35 to 45 per cent., and is

dependent on the distance the lands to be irrigated are situated from
the storage works. If the lands are immediately below or in the

near neighbourhood of the works, this loss will be very much less.

Having estimated the probable loss under the above headings

and determined the depth to which the acreage to be irrigated will

require flooding, the least volume of water to be stored can be readily

calculated. The next step to be taken is the careful in-

vestigation of the proposed site for the reservoir, and it is here

that expert assistance may become necessary. The Union Govern-

ment offers this assistance wherever wanted, and printed application

foims can be obtained from the Irrigation Department, Union Build-

ings, Pretoria, when any bona fide farmer requires such assistance.

It is not proposed to describe here the methods of preparing for or

constructing large and far-reaching storage works. The methods of

constructing now described, it is hoped, will be sufficient to assist the

ordinary farmer to a right appreciation of what should be done and
much of what should be avoided.

Earthen Dams.

(1) Selecting Site.

In selecting the site for storage, the following points must be

observed :
—

(a) CatcTiTnent area or source of supply.

(b) The basin to store the loater.

(c) Froximity and svitabiUty of materials inth which to

construct.

(d) The suitability of the foundations.

(e) The waste tceir.

(f) The proximity of the lands to be irrigated.

(a) Catchment Area or Source of Supx)ly.—It is obvious that the

amount of ground that can be irrigated is entirely dependent on the

volume of the water supply, and that this again is governed by the
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mean annual rainfall over the area draining into the selected site for

storage, the extent of this area, and its topography. The rainfall can
be arrived at from observations taken by the Meteorological Branch at

stations inside the catchment area, or, failing these, by approximation
from, snrronnding stations, and as near as possible to the selected site.

Local inspection and information obtained from farmers living

around will suffice to determine the extent of the catchment area,

and it is also clear that the water draining from hillj-, rocky country
will be more than that draining from gentle slopes well covered with
grass, or some other dense vegetation. The percentage to allow for

the run-off should not exceed 5 per cent, for small catchments, and
2| to 3 per cent, for larger ones. As an example, if we have a

medium catchment area, with a rainfall of 20 inches, from which 4
per cent, may be expected to run off, and if the losses by evaporation
in the reservoir be 20 per cent., and 30 per cent, of the remainder is

lost in the canals, it will require the storage of the water from 27
morgen to irrigate 1 morgen of ground with four 3-inch waterings.

In many cases it will be found impossible to select a suitable site

for a storage dam in an adequate catchment area ; but outside the
main drainage course a suitable site may be available. li may then
be possible to construct diversion works in the main drainage course

and lead the water by means of a canal to the selected site. This, of

course, is a more expensive procedure than having Ih'^ selected site on
the main drainage course.

(b) The Basin.—The catchment area being large enough to give
the required amount of water, it is necessary that the works will retain
this amount. As the cost of an embankment increases considerably
with its height, it is essential to endeavour to obtain our purpose
with a low wall. In selecting the basin it will be necessary that the
site of the wall be as narrow as possible, i.e. a narrow contraction in

a depression. Behind the wall where the water has to stand the
depression should preferably widen out and the slope of its bed should
be even and not steep, so that the edge of the water will be a good
distance away from the wall.

It is, however, unwise to carry out these principles to the extreme
as a too shallow wide basin is subjected to excessive losses in

evaporation.

In order to find out the volume of water a basin will store, a contour
survey of the basin is required. But as farmers are unable to carry
out such work themselves a rough idea of the volume of water can
be obtained by taking the area of the water at full supply level of

the dam (i.e. the level of the sill of the waste weir) and multiply
this by one -third of the depth of water above the outlet-pipe.

All the water stored in the basin is not available for irrigation,

as during the period of storage a large amount is lost by evaporation

and percolation. This loss varies from 15-30 per cent.

(c) Pro.TWiity and Suifabilit]/ of Material.—The soil to be used

in the embankment must be such as will consolidate and form, ns

far as possible, an impervious homogeneous mass. A sandy loam
containing clay is very suitable for this purpose. Black turf or any
other earth containing vegetable matter should not be used. The
ntarer the place where such suitable soil can be found to the seat of

the wall, the lesser the expense in constructing the embankment will

be. Avoid excavating below the dam.
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{d) Suitability of Foundations.—The foundations at the selected

site should be carefully inspected. Very often when the surface of

tlie selected site seems suitable, by digging a few trial holes in the

site it is found that the soil o.verlays a very deep stratum of gravel and
sand, making the work impossible. Trial pits should always be sunk
in order to find the impervious foundation, such as rock or potclay.

If such foundations are not obtainable at a reasonable depth, the site

mist be abandoned.

(e) Waste Weir (Oversjyill).—The site available for the waste
weir often determines the feasibility of the storage work. The
requirements for the waste are : Sufficient length, a flat longitudinal

pnd gently sloping cross-section, hard foundation, proper elevation,

and good outfall. The length is necessary to get the discharging
capacity, the flat section and hard foundations to do away with costly

works in the channel, the elevation of the crest is determined by the

full-supply level of the reservoir, and a good outfall is required to

pi event damage by floods. The ideal site for a waste weir is generally

a low " nek " near to the embankment, but separated from it by a

-kopje."

It is necessary that the waste weir should discharge the maximum
flood expected. If it cannot do this, the safety of the works is

endangered. In determining the maximum discharged, it is unwise

to assume or guess the amount, and farmers wanting to construct a

storage work are urged to obtain the required information from the

Hydrographic Surveyor, Irrigation Department, who makes it his

duty to gather this information all over the Union of South Africa

by taking actual measurements. It is far better to construct a waste

weir that is several feet too long than one I foot too short.

If it is impossible to have a waste weir over a " nek " away from
the embankment it will be necessary to construct a wingwall up-

stream and a lining wall on the down-stream side to prevent the

flood water coming over the waste weir scouring away the toe of the

embankment.

(/) Froxiniity of Lands to he Irrigated.—The loss of water in

the canals conveying the water from the storage works to the lands is

considerable, and very often this loss reaches 60 per cent. The further

the lands are away from the reservoir, the greater will be the loss,

and in determining the site for the works, this matter is of much
importance, as far as expensive works may be required, in order to

compensate for the losses in the canals, and these losses may show the

supply to be inadequate.

(2) Davi Einhankinent.

The construction of the earthen embankment here described,

refers only to such as will retain water to a maximum depth of 15

feet against the wall. If it is desired to construct works for storage

of a greater depth, expert technical advice should be obtained.

In constructing an earthen embankment the following points

must be observed :
—

{a) Section of dam, {h) setting out of dam wall, (c) cleaning

seat of dam wall, (d) puddle core, (e) outlet, (/) earthen
embankment, (g) pitching, (/i) waste weir or overspill.
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(a) The Section of the Dam.—The following section for dam
walls may be adopted with safety for ordinary good and properly

consolidated soils resting on good foundations. For depths of water

not exceeding 10 feet the top width of the dam must be 5 feet, the

up-stream slope IJ to 1 foot, the down-stream slope 1| to 1 foot, and
the top of the dam above the full-supply level 4 feet. For depths of

water from 10 to 15 feet, the top width of the wall must be 5 feet, the

up-stream slope 2-1 foot, and the down-stream slope 1\ to 1 foot, and
the top of the dam above the full-supply level must be 5 feet.
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(b) Setting out Dajn Wall.—On each side and above the top level

of the dam the top width must be staked off, so that when the dam is

completed the up-stream and down-stream edges of the top will be in

line with these stakes. Stakes defining this line should also be put

in at the flanks of the dam marking the ends. The up-stream and
down-stream toes must be staked on the ground, and these stakes well

protected by beacons built up with loose stones, in order to prevent

tlem being interfered with during construction.

(c) Cleaning Seat of Dam.-—The seat of the dam must be cleaned

from all vegetation and loose rock, and if the embankment has to

cross over a gully or donga, care must be taken to remove all silt

deposited there and to slope down and step the banks of the gully

or donga in order to ensure a proper bond with the new work. The
seat must now be deeply ploughed over.

(d) Puddle Trench.—The trial holes described in section (d)

above will show whether or not an impervious core is required. In

the majority of cases it has been found that a layer of gravel and
sand underlies the surface soil, necessitating the construction of a

In many cases good retentive clay can be procured in thecore.

neighbourhood where the core may be constructed of clay. A trencli

is now excavated in the centre line of the dam and across the area
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of pervious stratum, and through this stratum well into impervious

k yers of either potclay or rock below it. The section of this trench is

as shown in the sketch below.

This trench is now filled with clay. The filling must be con-

structed as a compact mass filling the whole section of the trench,

care being taken to avoid badly consolidated joints or porous layers.

This can be prevented by constructing the different layers as rapidly

as possible and by keeping wet the surface attained whenever the

work is stopped. The clay must be damp and plastic, but not wet.

This puddle filling is generally carried up to 2 feet above the surface

of the ground.

If good retentive clay cannot be pj'ocured, a core wall of concrete

is generally substituted, having a section as shown above.

The concrete used for the core is made in the following propor-

tions : 1 part cement, 2 parts sand, and 4 parts broken stone.

s.^^/^c,; o/ Sp//

^^=^7^^/>.

coA'C/i£r£ ca-^^: t4^>iLL

(e) Outlet.—For our requirements, a 6-inch pipe with a valve

on the down-stream side will suffice. In very rare cases a delivery

exceeding that of a 6-incli pipe will be needed. The position of the

outlet pipe should be so chosen that settlement in the dam wall will

ha«/e no injurious effects on it, and the best place will be where it can
be laid in rock or in hard sound insoluble material. If these are

not available, the outlet pipe should be laid in a trench well carried

down into the ground, and the pipe embedded in a casing of concrete

with a wide base. Whether laid in rock or otherwise the pipe should
be encased in at least 6-inch of concrete. When deciding where the

outlet pipe is to be put, it should be borne in mind that space should
be provided below the outlet for the accumulation of silt in the

reservoir; the capacity of the reservoir below the outlet is smaller
relatively than the capacity above the outlet; it is, therefore, not

worth much extra expense to utilize the former, the lower the sill

the greater the cost of the outlet and the danger of damage through
settlement of the dam

;
generally the canal will gain command of

the ground quicker and will be shorter for a higher sill than for a

lower one. At the inlet the pipe should have a head wall and if the

pipe is level with the ground a channel should be excavated from the

pipe into the reservoir basin to ensure the tapping of the reservoir

down to the level of the intake. A staunching ring round the outlet

pipe, situated in the centre of the dam will prevent any percolation
of water along the sides of the pipe. A head wall at the outlet of the
pipe is also required. A basin 5 feet wide and 12 feet long excavated in

front of the outlet and paved with a 9-inch grouted pitching will

pheck the rush of the water from thp outlet pipe into the canal, and
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so prevent scouring of the canal. The bed of this basin must be

12 inches below the bed of the canal.

(/) Earth Bank.—On the up-stream side of the dam the ground
must be ploughed over, and all soil containing any vegetation or

vegetable matter removed. Only soil free from these must be used

in the earth bank. The soil in the down-stream side of the dam
should not be disturbed. It will be well to commence operations

after some rain has fallen, or if this cannot be waited for to give the

seat of the earthen wall a wetting in order to ensure a proper bond
between the foundation of the earth bank and the soil being deposited

on it. It is wrong to bring absolutely dry soil on or into the earth

bank, as this will only be pulverized by the draught animals, and
no proper consolidated mass can be obtained. It is, therefore, well

not to plough over more ground than can be used in one shift of say

4 hours in order not to lose all humidity in the loosened ground. The
ground is conveyed to the wall by means of dam-scrapers pulled by
oxen or donkeys.

Cf'^s/-O^IXo^ri

A better consolidated wall will be made by using oxen instead

of donkeys as draught animals, for they are much heavier in weight

and have split hoofs. For bringing the earth into the wall endeavour
must be made to let the animals follow a course as much as possible

parallel to the centre line of the wall. The wall should be carried

out in layers of 6-incli thickness spread over the whole width of the

wall, having a slight dip towards the centre of the wall. These dams
are generally commenced after the rainy season and finished before

the wet season starts again. It may happen that the dam cannot

be completed before the rainy season starts, and in this case it will be

necessary to take precautions to allow floods to pass without doing
damage to the works already carried out. Any water gathered in the

storage basin can be tapped by means of the outlet pipe, and the

works can be resumed. No matter how thoroughly the work has

been carried out, settlement in the embankment must be anticipated

and provision made therefor. The embankment should, therefore, be

carried out 12 inches, higher than originally designed to allow for

this.

{g) Pitclung.—The up-stream slope of the embankment is

provided with a 6 or a 9 inch dry-stone pitching resting on 4 or 6

inches of gravel. The stone mnst be hand-packed and must rest well

into the gravel. All openings in between the stone must be filled up
with smaller stone, and then rammed in with a 4-lb. hammer. The
idea of the pitching is to prevent the wave action drawing away thp
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soil from the embankmeut and so weakening the structure. Only a

well-packed and properly built pitching will therefore suit the

purpose.

(h) Waste Weir or Overspill.—If the conditions laid down in

section (e) of part (1) above are present and the ideal site for the

Wtjste weir, a " nek," is available, the only work necessary will be
to excavate this nek to the full-supply level of the reservoir and to

such a width as to enable the expected maximum flood to pass

through. The bed of the waste weir must be of rock or hard souiid

insoluble material, otherwise masonry check walls, along the length

^'^A f^Jr^ocf Ze^^^
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of the waste weir and carried down to good hard foundation, will be
needed to prevent the flood water scouring the bed and thus lowering
the full-supply level of the reservoir. If the foundations for these

check masonry walls are not present or are too deep to justify the
expense of carrying them out, a dry-stone wall hand-packed in a

wire net made of No. 8 galvanized wire, and having a 6-inch mesh,
may be substituted. Behind these dry-stone walls a dry-stone pitch-
ing made in a similar wire net, and about 15 feet wide, is made to
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prevent erosion and possible undermining behind them. Ideal waste

weirs are very seldom met with, and mostly a waste weir immediately

adjoin mg the earth bank must be made. The earth bank is then

rfiiried to a point where the ground surface is about 12 inches above

the full-supply level of the reservoir, and it then swings round and
ran i along the waste weir forming a lining wall. From this point

U.^ ground is excavated to a width corresponding with the length of

llii waste weir. The depth of the waste channel is level in the line

n the centre of the dam and above this line towards the reservoir.

i'h i down-stream side of the waste channel is excavated to a slope

of 1 in 100, and the bed of the down-stream channel is a little deeper

on the side farthest from the dam wall, in order to throw the current

away from the dam. The tendency of the flood water to flow down
the steep slope and probably damage the toe of the embankment is

checked by the above-mentioned lining wall extending for such a

'ength that the flood water cannot possibly harm the dam any more
see sketch-plan). The height of the lining wall must be such that

ne flood water cannot possibly top it.

The pitching of the dam wall is carried round to the lining wall

.^nd all along the inner side of this wall. As a rush of water may
be expected round this point of the dam, the pitching is carried well

down into the ground resting on very large stones or on a mason wall

and is grouted or laid in a wire net with a 6-inch mesh. A better,

but more expensive, construction is to let the earth bank abut against

a wing wall carried down to good foundation. The lining wall is

then an extension of this wing wall on the down-stream side. The
roinarks made above with regard to the bed of the waste weir are

applicable here.

It is not uncommon to see the flank waste weir excavated in

rock, and, though this is very expensive, it gives a very good waste
weir, and generally the rock so excavated can be used for the pitching.

Export of Grain, etc.

The following quantities of grain, etc., were exported during
January, 1921 (in bags):—Maize, 59,499 ; maize • meal, 33,020;
hominy chop, 4400; oats, 10,869; bran, 500; kaffir corn, 302; and
millet, 11; total, 108,601.

The total number of bags exported for the seven months from
the 1st July, 1920, to 31st January, 1921, was:—Maize, 356,001;
maize meal, 254,054; maize flour, 1199; maize grit (rice), 3111;
h' miny chop, 52,716; kaffir corn, 966; oats, 12,006; beans, 1213;
jucerne seed, 366; millet, 11; bran, 500; total, 682,143 bags.

The stocks in hand at all ports at 31st January, 1921, were (in

bags):—Maize, 97,322; maize meal, 22,650; oats, 451; rye, 498;
hominy chop, 275; kaffir corn, 200; total 121,396.

Keep your Joxirnals\ The contents will be indexed every six

months and a copy of the index sent to each subscriber.
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LOCAL MARKET PRICES.

The Rise and Fall of the Market.

We publish hereunder, as a matter of general interest, a compaiative
statement showing the market rates for a number of local products
ruling at certain centres of the Union at mid-January in 1919, 1920,
and 1921. In the absence in our marketing system of any definite

standard of quality for the commodities concerned, the minimum and
maximum prices are given, and as. the quality of each commodity
would be, in a large measure, of similar standard at the same period
of the season in each year, the prices afford some indication of their
value on the municipal markets at the dates stated. The bulk of the
produce so disposed of passes through the Johannesburg market, and
the prices obtained there may be taken as representative of the larger
portion of our locally sold production ; the other centres are also

important marketing ones, and the prices ruling there also indicate
the state of the produce trade. In the statement hereunder the follow-
ing main features are observed :

—
Wheat.—At Johannesburg there was a sharp rise and almost as

sharp a decline, the 1920 prices being about double those of 1919,
falling in 1921 to very near the 1919 level. Prices at Capetown and
Bloemfontein followed the same trend.

Maize.—This was fetching at Johannesburg 100 per cent, more
in 1920 than 1919, but in 1921 prices had receded to about the 1919
level with a lower tendency, the maximum 1921 price being Is. 9d.
less than that of 1919. This can be applied to the other markets as

well, excepting that the rise in price was somewhat greater than at

Johannesburg, while 1921 maximum rates were still about 3s. 6d.
higher than those of 1919.

Oats.—Prices in 1920 were about double those of 1919 on the
Johannesburg market, and, while 1921 saw a considerable decline, the
price was still about 5s. greater than that of 1919. In Capetown there
was the same great increase between 1919 and 1920, but this year the
prices ruling are at the same level of 1919 ; this applies also to

Bloemfontein, excepting that the 1921 price has not quite fallen to

che 1919 level.

Lucerne.—On the Johannesburg market the 1920 price was double
that of 1919, while in 1921 it had fallen practically to the 1919 level.

The same fluctuation is observed at Bloemfontein, similarly at Cape-
town and Durban, though at the two last-named markets the 1921
price was still somewhat higher than that of 1919.

Potatoes.—The 1920 Johannesburg (maximum) price was double
that of 1919, and while there was an appreciable decline in 1921, the
latter price was still 8s. 6d. in excess of 1919. This is applicable to

Capetovv^n also. At Bloemfontein the increase of 1920 over 1919 was
much greater, the maximum being almost treble that of 1919, and
although 1921 shows a big drop, the price remains almost double that
of 1919. At Durban the maximum 1920 price was 24s. in excess of
the 1919 maximum, falling only slightly in 1921, when the excess
over 1919 was 21s.
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Eggs.—At Johanuesburg the 1919 prices were higliest, being
from od. to 9d. higher than the 1920 ones, which again were about
the same in 1921. In Capetown the maximum price shows a pro-

gressive rise of 3d. each year, at Bloemfontein the same tendency as

at Capetown is observed, except that the increase between 1919 and
1921 is greater, being from 9d. to Is., and at Durban the maximum
prices of 1920 and 1921 are 8d. and 5d. greater respectively than
1919.

Butter.—There was a large difference in the Johannesburg prices

of 1919 and 1920, the latter being more than double the former, but
tliere is a decided decline again in 1921, when the price was greater

than that of 1919 by from 4d. to 9d. only. At Capetown the 1920
prices were exactly 100 per cent, greater than those of 1919, and
although there has since been a decline the maximum 1921 price is

still Is. greater than that of 1919. The ]31oemfontein prices reflect

those of Johanesburg, excepting that the difference between the 1919
and 1921 prices is somewhat larger at the former centre. Durban is

more or less similar to Capetown, but the decline between 1920 and
1921 is negligible, being 2d. per lb. for best butter.

Beef.—Compared with 1919, the maximum 1920 Johannesburg
price was 50 per cent, greater and the 1921 price 30 per cent, greater.

At Capetown the maximum 1920 and 1921 prices are identical, each
being Id. in excess of 1919. This is the position in Bloemfontein,
the excess on 1919, however, being 3d. Similarly in Durban, the

1920 and 1921 prices are the same, but the increase on the 1919 price

is greater than at the other centres.

Mutton.—At Johannesburg minimum and maximum prices

moved in svmpathy : the 1920 maximum was 7d. higher than the
1919 one, but had fallen in 1921 to Id. lower than in 1919. At
Bloemfontein the 1919 and 1921 maximum price is identical, that of

1920 being 3d. higher. At Durban there w^as a progressive increase
of about 4d. each year, the 1921 price being 7fd. higher than the
1919 one. At Capetown the minimum price of 8d. in 1919 was 9d.
in 1921 and lOd. in 1920, but unlike most other commodities the
maximum 1920 price was 2d. and 4d. less respectively than those of

1921 and 1919.
Sii/innary.—The prices at mid-January shown in the statement

were obtained from market reports and are actual prices ruling at a
definite date and are not averaged in any way. It is possible, there-

fore, that there may have been certain local factors affecting prices
at any or all of the centres on the dates in question of which this

J'epartment is not aware. But the outstanding feature the returns
reflect is the great effect on our production of the 1918-19 drought at

its height, when prices generally were double those of a year previous

;

wheat, maize, oats, lucerne, and butter show this, and though in

some cases the present-day prices have reached the pre-drought level,

there is still a tendency for prices to remain somewhat higher than
those of 1919. Potatoes showed a great increase in 1920, and while
prices have fallen they are still far in excess of 1919. Beef increased
jn 1920, but no decline is seen in 1921, but in mutton Johannesburg
and Bloemfontein prices show a decline to-day over those of 1919

;

the position is reversed in Durban, while at Capetown at the height
of the drought the price was lower than both that of 1919 and 1921.
In regard to eggs the general tendency has been towards an increase
in price, due in a measure to the export trade in this article.
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AGRICULTURAL ORGANIZATION.

By H. A. Melle, B.A., Division of Botany.

Up to twenty years ago South Africa was regarded as the most back-

ward dominion in the British Empire. A writer in 1901, comparing-

it with the others, showed that South Africa was the second oldest

dominion and yet lagged far behind the other British colonies in

every industry with the exception of those of gold and diamonds.
He attributed this backwardness to the adverse conditions prevailing

in South Africa, and went on to say that if the early settlers of South
Africa had gone to any other British colony they would have fared

infinitely better. Thanks, however, to the unremitting efforts of the

farmer and the Department of Agriculture, numerous plagues, pests,

and droughts have been mastered and many economic problems
solved, establishing our agriculture on a firm basis and removing the
element of gambling formerly associated with farming in South
Africa. Agriculture is now recognized as the premier industry of

the Union, and farming in South Africa has made more comparative
progress in recent years than any other country in the world. This
was evident at the last Royal Agricultural Show at Darlington.
South Africa has been notorious for its poor exhibits abroad, but this

year, thanks in a large measure to the enterprise of the Trade Com-
missioner, Mr. Canham, the South African exhibit was one of the
chief features of the show.

Our agricultural progress is reflected in increased production,
decreasing imports and increasing exports of farm produce, improved
methods of farming, the rising value of farm land, etc., and one of
the most marked features of our forward movement is the recognition
of the importance of organization

For convenience we can divide agricultural organization under
three heads :

—
(1) Organization of the farm

; (2) organization of farmers in
regard to the purchase of their requirements and disposal
of their produce, i.e. co-operation

; (3) organization in the
relationship between the State and the farmer.

(1) Organization of the Farm.

It is not the purpose of this article to go into the details of
organizing a farm, but merely to emphasize the importance of running
a farm on business principles.

Strict book-keeping is one of the essentials of sound farm manage-
ment. The average farmer is primarily an open-air man. He works
hard all day and does not concern himself much with account keeping.
He likes to be out and about and hates to sit down to figures. He
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looks on outdoor work as productive and account keeping as unpro-
ductive. Book-keeping- is a subject which lias not been included in

the farmer's education ito the extent that it ought to have been, and
even in our agricultural schools and colleges this all-important subject
does not receive the attention it should, Mr. Rayman, Chairman of
the Legislative Committee of the Wisconsin Society of Equity, very
suggestively remarks: " I believe that it will repay an agricultural
college many fold to understand that farmers will be quicker to apply
scientific methods to their industry after they have learnt the value
of science in the conduct of their own business activities, such as in
co-operative societies, creameries, and cheese factories, and in associa-
tions organized for the purchase of their agriculttiral requirements.^^

The ascertaining of agricultural costings involves only the
keeping of such financial records as are kept by many farmers, plus
" departmental " accounts for the various branches of his farm.
These extra "departmental" accounts require the keeping of labour
records, of statements of food consumed on the farm, of records of

how artificial manure and dung are used, and the analysis of all other
expenses chargeable over the various fields or branches of the farm.

AVithout strict book-keeping and costings one cannot hope for

efficiency in one's farming operations. The farmer's books show him
whether his past management has been on the best lines, and by
judging from results he can vary his present and future policy. A
farmer, therefore, who is desirous of obtaining the best possible results

must keep books if his farm management is to attain the highest
standard.

In England a number of progressive men have commenced
farming on industrial lines. While in England I visited Mr. S. E.

Edge, of Gallops Homestead, Sussex, who has become world famous
for his pedigree pigs and shorthorn cattle and is held up as a model
farmer. He, too, is one of the pioneers of farming on industrial lines.

Mr. Edge, it may be explained, was well known in the motor world,

but owing to indifferent health exchanged his motor business for

that of farming. Having acquired efficiency in the former he applied

this knowledge to the business of farming. What is the result? He
has been farming for only nine years and is already recogniized as the

most successful pig breeder in the world, and it is expected that his

shorthorns will soon come into great prominence. When Mr. Edge
commenced farming he was blissfully ignorant of the principles of

agriculture, but, guided by his former business knowledge, has had
an uninterrupted success in farming.

How many of our farmers keep a record of their costings or even

keep books at all? If not, how can they possibly tell which branch

of their farming is paying or not? Costings is admittedly more
complicated than ordinary book-keeping, but if no accurate account

is kept of the expenditure in each branch of farming it is at the best

a g-amble.

South Africa is so often stricken with drought, and yet how many
farmers consider it worth while to improve their veld by tillage,

fertilizers, etc., and so produce more and better fodder and store it

up for the lean years? Let us for a moment compare the English
and the South African farmer. The English farmer sows every year
a certain portion of his land down to grass in order to provide fodder
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labour lie lias starved agriculture itself. The world in tlie past set
down the agricultural labourer as a "yokel," an ''unskilled hand,"
whose labour could not be highly appraised, but recent history has
shown that his labour is as skilled as that of his industrial brothers.
The difference between the two is one not of degree but of kind.

Profit-sharing in agriculture has been tried by progressive
farmers in England, e.g. Major Amos, and has met with success.
Mr. Edge has a different system. He gives his labourers every
opportunity and encouragement to learn their particular job
thoroughly. Any labourer in his employ has the right to go to the
office and obtain information as to how a particular branch of the
farm is run. Then if he has any suggestion to make he submits it in
writing and hands it in at the office, and for any of practical value
to the business, a bonus is paid.

It is well known that cheap labour does not necessarily mean
economic output. Mr. Hockaday, a great American practical expert

in the sale of agricultural produce, urges farmers rather to employ an
expert packer at 5 dollars a day than an ordinary man at 1 dollar.

"Highly graded produce,'" so he adds, "in proper packing sells

itself, the trouble lies with culls, low-graded, and mixed shipments."
It is still an open question whether the farm tractor can economically
replace the span of oxen in South Africa, but there is a general
consensus of opinion that it soon will, and what preparations are we
making for that time? What proportion of oui' agricultural labourers
is able to work with machinery, let alone a complicated machine like

a tractor?

(2) CO-OPERATIOX.

Smith-Gordon says " Co-operation represejits the reaction of the

spirit in ordinary men of humble position and small resources against

the tyranny of a social order which has thrown all the advantages of

combination into the hands ""of the rich and the powerful. It is in

fact the weapon of those who strive towards a democratic control."

True co-operation requires a certain type of human material both

for leaders and for followers, and this type must be built up (usually

out of adversity) by patient training. A co-operative society must
deal only in pure goods at clean prices—there is no room for fraud,

trickery, adulteration, or extortion. The greatest of all underlying

principles, however, is undoubtedly that when a man becomes a

member of a co-operative society he binds himself to support it—not

only by his trade but by his lively interest in its affairs. The careful

limitation of voting power to one vote for every member, be his

interest large or small, does more than confer a privilege upon the

member ; it lays upon him the responsibility and duty of exercising

his share of the control. Co-operation is based upon sound business

principles; the bond of association is primarily a material one. and
the form of constitution is built up exactly to correspond to practical

needs and to safeguard concrete rights. On the other hand, it offers

a method of bringing idealism into business and of training men to

help one another and the State through rational citizenship. Such
a movement demands that its pioneers must have, on the one hand,
business knowledge, clear judgment, foresight, intelligence; on the

other, honesty, faith, and, above all. loyalty. As the American
Senator, Mr. Gronna. remarked, "' there is no industry except farming
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in \\liicli a man lias to accept the price offered by the buyer," and yet

tliere is no liusiness like agriculture which responds to success better

when orf^anized. At the same time, however, co-operation is not a

panacea for all ills. If one examines the history of co-oj)eration

in any country one will find that it is a touch of necessity that has

broug-ht farmers together to work and, if necessary, to fig-ht in unison.

Agriculture may have been poor as in the case of Denmark.
Up till the year 1864 Denmark was a country of large-scale cultiva-

tion, depending mainly on the export of grain for its foreign trade.

In that year, however, as the result of an unsuccessful war with
Prussia, the Danes lost the large mainland Province of Schleswig-

Holstein, and found themselves confronted by a tariff barrier which
effectually cut them off' from their German markets in which they had
been accustomed to sell the greater part of their produce. Farmers
everywhere were in distress, and the position was rendered worse by a

banking crisis. The Danish farmers were not slow in changing their

mode of farming and successfully supplying the English market with
poultry, eggs, bacon, and butter. This result has been achieved

almost entirely by means of the co-operative system. The Danes
early grasped the fact that the chief factor in establishing produce on

the market is uniformity both of quality and, as far as possible, of

quantity. They realized also that such nniformity could not be

brought about by individual farmers working withoiit organization.

It was the " gombeen man " or midleman who was the cause of

agricultural co-operation in Ireland. The middleman with other

business interests very naturally tries to make a profit at either end of

his bargain. The middleman serves a most useful purpose where the

two factors of supply and demand cannot oth.erwise be brought into

touch with one anotiier, otherwise his presence is Imrdensome and
inimical to the community.

Organization is not merely an effective weapon for defence
against profiteering and waste; it is an extremely iiseful aid to

business in circumventing waste of time, and failure to produce at

(heapest rates in best quality, and in quantities which command a

market. To quote Mr. Hockaday again, " For the marketing of perish-

able products an organization is al).tolufe]y iicressari/, for the many
questions arising in community shipping (i.e. transport) of such
products can only be handled satisfactorily through an organization."

Dr. J. A. Hyan, a recognized authority in the United States on
questions of social economy, to which he has devoted much study,

writes :
" Co-operation is a golden mean between individualism and

socialism. It includes all the good features of both. On the one

hand it demands and develops individual initiative and self-reliance,

makes the rewards of the individual depend upon his own efforts and
efficiency, and gives him full ownership of specific pieces of property.

On the other hand, it compels him to submerge much of the selfishness

and indifference to the Avelfare of his fellows, which characterizes our
individual economy. It embraces all the good that is claimed' for

socialism, because it induces men to consider and to work earnestly

for the common good, eliminates much of the waste of competitive
industry, rediu'es and redistributes the burdens of profits and interests,

and puis tlie workers in control of capital and industry. At the same
time it avoids the evils of an industrial despotism, or bureaucratic
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inefficiency, of individual indifference and of an all-pervadino- owner-
ship."

Conditions Faronrahle to Successful Co-operation.

There is no mag-ic about co-operation
; it is not worth while to

co-operate just for the sake of co-operating. There must be some real
service to perform—either because of a lack of marketing facilities,

or dishonesty of local buyers, or some other vital reason, before a
farmer's economic organization should be called into existence, and
then only after steps have been taken to ensure efficient management—at least as efficient as that of the individuals or firms with which
the new organization has to compete.

Other essential features are that a co-operative organization must
have sufficient business to make it worth while; sufficient capital to
carry on its business efficiently ; sufficient loyalty on the part of its

members to stick to the organization in the face of the fierce competi-
tion to which it will he subjected ; and sufficient patience to build up
the organization gradually and not expect it to be a whirlwind success
from the start. Most farmers have exaggerated ideas about the
possible saving's through co-operation, and are disappointed with the
results of the first few months of it. Unless marketing facilities are
actually non-existent, a farmers' organization mast compete with
experienced specialists already in the field, and unless it can perform
the service with greater efficiency, or by eliminating some wasteful
method, there is no reason for its existence. These things cannot be
accomplished without efficient management and improved business
methods, which are among the principal essentials to success.
" There are many failures of co-operative enterprises, largely due
to inefficient management. Education of farmers in the fundaments
of marketing, education of managers in the technique of marketing
methods, and the perfection of simple and efficient accounting
systems, are all necessary before we may expect a more wide-spread
development of co-operative marketing."*

Benefits Derived from Co-operation.

In the first place there are certain commodities where proper
grading and packing cannot be accomplished except through co-

operative endeavour. The best example is perhaps in the fruit

business, where growers cannot hope to attain the highest efficiency

through individual effort. The accomplishments of the California

Fruit Growers' Exchange furnish valuable object lessons. By pro-

viding efficient means of marketing, co-operative organizations also

serve as an inducement to farmers to raise larger and better crops.

In addition to improvements in quality and grading and packing,

co-operation also saves money to the farmer (if the management is

efficient) both by retaining the profits otherwise taken by local buyers
and by concentrating a larger business through a shipping agency,
thereby reducing (unit) handling costs.

In addition to the direct economic gains derived from organiza-
tion, important social and business benefits result. The individu-
alistic tendencies of farmers are partly broken down through associa-

tion ; they have more in common, and their coming in contact with

* " The Marketing of Farm Products," by Weld,
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each other at business meetings makes it easier for them to approach

each other in social intercourse. Experience in a marketing associa-

tion gives farmers a more rational outlook on marketing methods, and
also both business experience and a higher sense of business responsi-

bility. But none of these fortunate results occurs unless the farmers

meet with, at least, a fair degree of business success, which in turn

is possible only if their organization has undertaken to perform a real

economic function and if it is managed efficiently.
" True co-operation," says Mr. Henry, " consists in organization

based on mutual understanding to further community interests.

Being a good neighbour is the first essential for being a good
American "—and a good South African too, so one may add, or a

good Christian. And Mr. C. W. Thompson, of the American Depart-
ment of Agriculture, v.rites : "In the farming processes, from the

first stage to the last, from the selection of the seed to the marketing
of the product, as well as for the promotion of general social well-

being in farm life, organization has proved its value, and, as this

field is being reclaimed more and more fully, organized methods are

being employed in increasing measure."
One of the brightest jewels in the crown of co-operation is the

remarkable stimulating effect it has upon the pursuit of Education.
Without exception wherever true co-operation has been practised it

has been found to exercise the same power. And that power is

compelling, constituting one of co-operation's best claims to our
coi sidei'ation in promoting national agriculture by means of educa-
tion.

('4) Oeganization in the Relationship between the State and the
Farmer.

" It may be asked, if co-operation is so advantageous to agri-

culture and to rural folk generally, in both an economic and a social

sense, how is it to be organized? The question has, of course,

attracted the attention of Governments claiming to be ' paternally
'

interested in the welfare of those whom they govern. Governments,
appreciating its value, have tried to promote agricultural co-operation,
and have in some cases set up imposing structures of organization
having the title ' co-operation ' conspicuously blazoned on their
fagade ; but they have never j^et succeeded in producing quite the
right article. It is indeed difficult to see how they could produce it.

For co-operation, to he worth anything, requires to he the production
of those who participate in it, heing based upon pure self-help and
self-reliance, qualities which the Government, he it ever so powerful,
cannot produce in others. Apart from that, the mere fact that co-
operation which consists in persons doing for themselves what other-
wise necessarily others would have to do for them, of necessity
involves competition with other established interests, and so from the
very outset in justice places a bar in the way of Government
assistance."*

At the outset it is well to point out that the origin of Govern-
ment aid, where such has been given, has not been the desire to assist
co-operators as such, but rather to develop agriculture as a basic
industry. Proof of this is to be found in the fact that there is

* The Future of Our Agriculture," by H. W. Wolff.]
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practically no instance of such aid having been given to distributive

or industrial societies.

Sir Horace Plunkett was the first to state clearly the limitations

of Government action in the organizing of farmers and to formulate
a policy for co-ordination between a State department and a voluntary
ag-eucy. For this reason the Irish movement, which has always
maintained its original theory, has been the subject of much study
on the part of inquirers from other countries. Briefly stated, this

policy consisted in the creation of two bodies, a State Department of

Agriculture for the giving of technical instruction in the production
of crops, and a voluntary organization whose business it would be

—

working hand in hand with the State department—to instruct farmers
in the principles of combination for business purposes. In the words
of Sir Horace Plunkett, " State action was desired to evoke and
supplement, but not to provide a substitute for organized self-help."

While Germany is by no means the most thorough-going example
of a State-aided movement in Europe, organization, with Government
assistance, initiative, and control, has there been carried to a high
pitch of efficiency. A masterly memorandum,* written by Sir Thomas
Middleton, on the condition of agriculture in Germany as compared
with that of England, where until recently organization was lacking,

brings out some significant facts, viz. :
—

1. The ascendency of the German has been gained in the past

forty years.

2. The soil and climate of Germany are less favourable to agri-

culture than those of Britain.

3. The German farmer now produces about the same weight of

cereals and potatoes per acre as the British farmer, but much greater

weight per 100 acres of cultivated land. The German produces about
the same weight of meat, and nearly twice as much milk per 100 acres

as the British farmer. The German feeds from 70-75 persons per 100
acres of cultivated land, the British farmer feeds from 45-50.

4. The actual methods of tillage adopted in the growing of corn,

potatoes, etc., in Britain are not inferior to the methods adopted in

Germany. The difference in production is chiefly due to the circum-

stance that in Britain more than two-thirds of the cultivated land is

now in grass', while in Germany it is less than one-third. There has

been a slight decrease in the area ploughed in Germany ; in England
and Wales the area annually ploughed decreased by about 26 per cent,

during the forty years prior to the war.
5. German land is mostly tilled by peasant owners; British land

by tenants. The German depends to a great extent on woman labour,

provided by the families of the occupiers. Wages are relatively low
in Germany, and rural industries help to provide winter employment
and tend to cheapen summer labour.

6. Much attention has been given to organizing production from
German soil. The credit system is well adapted to promote good
farming. Co-operation is largely resorted to. Education has been
well developed. Statistics have been created to provide leadership.

7. German economic policy in recent years has favoured agricul-
turists, who have benefited partly from the higher prices resulting
from tariffs and partly from the steadying effect which tlio kncwn
]:olicy of the Stnte lias had upon the industry.

* Recent Development of German Agriculture, pub. 1917.
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8. The general effect of the agencies and influences mentioned in

tlic two preceding paragraphs has been to produce a very rapid

improvement in the technical methods of the German farmer ; the use

of manures and feeding stuffs has greatly increased. Superior strains

of l)oth plants and animals have been raised. Business methods have
been introduced and important rural industries have been developed.

Apart from direct aids, the Prussian Government has created

special macliinery by which governmental and local agencies work
harmoniously together, namely, the system of Chambers of Agricul-
ture (Landschaftskammern). This system is semi-ofhcial, and its

income is derived from a tax levied on every agriculturist whose land

is valued at a certain figure; grants are also made to them for special

purposes by the State. The part played by these agencies is, in

theory at least, a perfect example of the working out of the dual
policy of State and voluntary action; the Chambers of Agriculture,
being constituted on a semi-official basis, are able most advantageously
to act as a connecting link between the official and the non-official.

The local chamber ascertains the views of co-operators and small
farmers with accuracy, while the central body can exert a very con-

siderable influence on the policy of the officials in charge of agricul-

tural legislation, by whom it is always consulted. The central body
or German Agricultural C^ouncil (Deutsches Landwertschafstrat).
function is to represent and foster the interests of agriculture in the

whole of the German Empire.
The great respect which the German Agricultural (Council

enjoys to-day in tlie widest—and not merely agricultural—circles and
among the administrative bodies rests on the strict attention to fact

and the extreme thoroughness which are characteristic of its meetings,
its resolutions, and its publications.*

It would appear from this account that the policy of State aid

to co-operation in Germany had proved an unqualified blessing. But
there is another side to the picture, and during the few years previous
to the outbreak of war the other side was becoming more and more
noticeable. The State Bank (Pressenkaise) absorbed most of the
other co-operative credit banks. Within three years of its establish-

ment grievances developed owing to the State Bank raising its rate

of interest and adopting more stringent regulations without consulting
the co-operative leaders.

Mr. Cahill, in his report on German co-operative credit, writes :

" It is also felt that, as a result of the foundation of the State Bank,
the sovereignty over Prussian co-operative credit has been taken out

of the hands of co-operators, that office has been ossvmed hy the

State. It is sometimes urged that the State Bank is too bureaucratic

in its methods; that it is not sufficiently elastic in its administration;

and that it requires extremely minute and detailed information as a

basis for its granting of credits. Finally there is ihe fact that the

banking profits of a successful great central co-operative bank would
return to co-operation, whereas under present conditions any resultant

profits accrue to the State." To summarize Mr. Cahill's argument.
State aid, carried to the point of direct financial intervention,

necessarily brings with it State control, and what is controlled by the

State cannot be controlled by its own members and therefore cannot
be co-operative.

* Recent Development of German Agriculture.
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In Eng'land duiiug the past eighteen months (-o-operation has
made phenomenal progress, mainly due, as in all other countries, to
necessity, the chief reasons being- unstable market in farmers' require-
n:ents, a feeling' of uncertainty about prices when control was
removed, the minimum wage and standardized working hours, and the
prospect of foreig-n competition. There is now the Agricultural
Organization Society, whose principal aim is to establish in every
county one or two large and well capitalized societies for the purchase
of the farmer's requirements and the sale of his produce, and, in the
case of counties where societies already exist, to get them strengthened
by increase of capital and unified by amalgamation. All societies

are formed under the Industrial and Provident Societies Acts. Then
there are other co-operative bodies such as the Farmers' Union, pig
breeding societies, milk testing societies, etc. At Oxford, the
Institute for Besearch in Agricultural Economics has been established,

where the farmer may obtain information on the cost of manuring and
the value of manure correctly applied, the cost of his milk per gallon,
and the allocation of that cost between food, labour, transport, and
management. There he can ascertain beyond doubt where a certain
method of farming pays and where need of a change is indicated. It

often happens that a farm makes a bad return because profitable and
unprofitable operations are carried out side by side. Above all,

costing's will show what wages the individual can afford and the
extent to which labour may hope to participate under some enlightened
system of profit-sharing.

Kinds of Cotton G-ins to Use.

The United States Department of Agriculture furnishes the

following information regarding the use of roller gins for ginning
long-staple cotton :

" It is the custom in this country to gin only Sea
Island and Arizona Egyptian cottons on roller gins. The minimum
length of these varieties is about 1 r", inches.

" According to the American custom, only cottons with slick black
seed, that is those varieties which originate from the botanic variety
' Barbadense,' are suited for ginning on roller gins. Long staples

vith fuzzy seed (' Hirsutum ' variety) are commonly ginned on saw
gins, even though the staple is sometimes as long as If or 1-jV inches.

It is found that saw gins will give a much larger out-turn than roller

gins. It is said that a good day's work on a saw gin on long-staple

cotton is about 8 bales of 500 pounds each, while a day's work on a

single roller gin is about li bales.

"It is known that some damage is done to the staple of cotton
thiough the use of saw gins, but the greater production is supposed
to more than counterbalance this loss. It is the custom among
American ginners in ginning long staples on saw gins to slow down
the saws, to speed up the brush, and to run a light roll in the gin
box. The cotton should be reasonably dry, but not excessively so.

By following these simple rules, the damage done through ginning
long staples on saw gins is reduced to a minimum, and the best
economic results are accomplished, all things considered, through the
use of saw gins."
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WHITE ANT NOTES.

By C. P. VAN DER Merwe, (Tovernment Entomologist, Durban.

A CASE of damage to the floors of a building' by a termite ordinarily

found inhabiting standing trees was recently brought to the notice of

the writer by Mr. W. E. Butcher, of Eidge Hoad, Durban. The
termite concerned is known as Schedorhinotermes putorius, Sjostedt,

and is fairly common in Durban. This species only exists along the

East Coast and has not before been recorded as injuring the wood-
work of buildings. Though nests are usually found in hollows of

living trees, the insects feed only on the dead wood thereof, and do
not attack the live portions. The most common feeding grounds are

in the dead wood of trunks and of large limbs from which branches
have broken off. The w^hite ants make superficial galleries over the

trunk and limbs from one place to another, and also down the trunk
to the ground. These galleries are quite characteristic of the insect

and made of a carton-like material mixed with particles of soil and
other matter. The nearer the ground, the more the soil in the com-
position of the material.

Though these termites are usually found on standing trees, these

are not the only places where they occur. The strongest colonies

observed by the writer were in dead logs and dead trees. On one
occasion a tree in Avhich there was a nest was cut down, and when
the wood dried the termites seemed to increase abundantly, probably
on account of the ample food supply which had become available.

It is possible that the reason why this termite is mainly a tree

inhabiting species, is because dead trees and logs do not last long
enough on the Natal coast for colonies of this particular white ant
to become established in them. Such soon decay or are destroyed by
other termites and by fungi. As the species lives in wood, it can
have more or less permanent colonies only where its home is not too

soon destroyed by other factors.

Except for the unusual aspect, it is not surprising that

Schedorhinotermes should destroy the floor of a house ; but as it differs

so much in its habits from other termites to find a building attacked

was unexpected. The attack must have started in a way different from
the common casea of termite damage.

First the floor of one large room was found to be infested, and
the damaged portions were replaced ; but after some time the floor in

an adjoining room was found being attacked. Then it was noticed
that the insect concerned was not one of the termites which commonly
damage buildings, and specimens were submitted to the writer.

Further examination showed that the pest was in the floor and in

the moulding of a door in a passage near the rooms first attacked, and
had spread to the other side of the wall of the passage, and there
started to attack the skirting boards. Subsequent examinations by
the writer showed that several feeding places were connected, under
the floor, by those characteristic galleries this white ant constructs on
the surface of trees.
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The damage done somewhat resembled that of the Natal
termite {Terraes natalensis). The timber was eaten out, leaving a

thin shell on the under-side and one of greater thickness above.
Where the wood was destroyed, the space was not filled with earth,

as is the case with the Natal and other termites, but with a papery-

substance. The space is also not so closely filled up as in the case of

T. natalensis, the material being divided into thin perforated layers,

so that it presents a more or less spongy appearance.
When the surroundings of the house were searched for a possible

outside source of infestation, the dead stumps of eight loquat trees

were found in a bamboo hedge above the house. These trees had been
cut down several years ago. In all of the stumps this Schedo-
rldnotervies was found or indications of its workings. One of

the stumps was eaten down into the ground ; of the others greater or

smaller portions were still remaining.
In the stump nearest the room in which the infestation was first

discovered, and about 8 feet removed from the outside wall, a par-
ticularly strong colony was located. The probability that the infesta-

tion in the house was connected with this colony at once suggested
itself, and the most likely way by which the insects could have got
under the floor seemed to be by following the dead roots. An exami-
nation was therefore made of the roots, and it was found that, as

far as the roots extended, 2 to 3 feet, the termites were present. The
roots could not be traced further, their ends having decayed or having
been eaten away. Possibly the roots formerly extended below the
bouse and had led the insects there.

In view of the abundance of the insects in the immediate vicinity,

it is also possible that a colony originated in the house from a pair
of winged adults. Numbers of these flying males and females must
have escaped from the surrounding nests each year, and pairs entering
the house might readily find a suitable place in which to establish

themselves and their brood.

The house in question is an old one, built before the principles

on which a house should be put up to secure protection from white
ant attack were understood. The floors are not much raised above
the ground level, and sufficient air is not admitted below the flooring.

Though it was not possible to prove how the infestation originated,

it was evident that had those precautions been taken, which we now
know to be necessary to prevent other termite damage, the attack

by Schedorhinotermes would not have occurred, or else it could have
been easily dealt with, access to below the floor being possible.

Fruit Export.
The following fruit was shipped overseas during the month of

January, 1921:

—

Ex Capetown (boxes): Peaches, 24,703; plums,
18,755; pears, 22,151; nectarines, 8982; apricots, 177; grapes, 951;
melons, 4; total, 75,723. Ex Durban (boxes): Pineappples, 563.

Total shipments from all ports during present 1920-1921 deciduous-
fruit season : November, 1920, 42 boxes ; December, 1920, 27,422
boxes; January, 1921, 76,286 boxes; total, 103,750 boxes. The total

shipments during the 1919-20 deciduoiis season amounted to 265,300
boxes.
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PRUNING OF DECIDUOUS FRUIT TREES.

By H. B. Tekkv, Cert. 1J.H.S. (London and Snntli Aiiica), Lecturer
in Horticulture, School of Ao-riculiure, Potchefsiroom.

{First instalment, Fehruary, 1921, Jouinal.)

Thk Apricot.

This tree is treated according- jo the general instructions given
for trees up to the third winter pruning. A short stem and well-

I'^Ki. 7.— Aja-icol, ''j;oy;il" aJicr pjimiiifi-.

designed tree is essential, as the wood is stiff and biittle, and when
left long breaks under the tstiess of t^tornis or a heavy crop. The tree
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has a natural tendency to form forks—this should be checked as much
as possible, because these forks are always weak points. Each branch

should have a separate and distinct hold on the main or secondary

arms to secure stability Most varieties come into bearing during

the third or fourth year, the fruit being produced on one-year-old

wood, oi' on spurs two or more years old; this class of wood siiould

be found spread over the framework of the tree from the crutch to

the tips of the leaders.

The accompanying photograph will convey a clear idea of the

distribution of fruiting wood on the apricot. Once the trees have

borne a fair crop the tendency to rush into strong rambling growth

is arrested, and the amount of cutting is reduced. The fruit-bearing

Fig. 8.— Illustrating Apricot leadeis and manner of treating.

1. Point of origin on previous season's leader.

2. Where to prune the leader in winter.

d. Showing development of lateral fiuiting wood between 1 and 2, as seen in the

following season.

laterals that are too long (say over 1 foot) should be shortened liaclc

to 9 inches. Take care to cut just above a growth bud, otherwise

the lateral may die after fruiting. Any wood under incjies in

length should bo left uncut. If laterals are too nununous suppress

a few altogether, so that the J-einainder liave room for development.

Tltc apricot leaders i)reseiit a difficulty to the uninitiated. It

will be noticd by glancing at the photograph (fig. 8) that a series of

laterals arise about half-way up; pay no attention to their fitiiting
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abilities, but cut the growth back below them. By so doing further
strong leaders are obtained to keep the tree vigorous. The lower buds
will break into lateral growth, thus furnishing the tree with more
fruiting wood.

The Apple.

Until a few years ago the apple was considered an easy tree to

prune, the main objects being to preserve shape, promote growth, and
establish fruit spurs throughout the tree; old methods are I'eing

Fig. 9.

superseded gradually, and each variety is being treated according to
its needs. As this class of tree takes longer to come into bearing
than stone fruits, the severe pruning may be continued until a good
shape has been obtained and a sure foundation built to carry regular
crops. About five to six years elapse before anything approaching
a crop is borne, then light pruning should be practised. Some
varieties, as Five Crown, Pippin, Ohenimuri, produce spurs freely
and are not difficult to prune, whilst others, like Jonathan. Rome
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Beauty, Cleopatra, and Irish Peach, do not develop spurs as readily,

and fail to do so when severely winter pruned. The latter type of

tree produces a number of thin laterals usually furnished with a

terminal blossom bud. To prune it away means the sacrifice of

immediate fruit and induces strong growth. When summer pruning

is not practised in conjunction with winter pruning, these laterals

are left uncut; if too numerous towards the centre of the tree they

are thinned ont. When this practice of leaving the laterals uncut

Fia. 10.

is adopted a greater sDur development takes place along the laterals

and tends to slow down the vigour of the shoot. When they need

strengthening to carry the fruit they have to bear they can be

shortened back to six or eight inches. It is a great mistake to presume

a tree to be unpruned unless each individual growth has been cut.

The protographs illustrate a spur-producer [Fig. 9 (apple) Ohenimun]

and a typical lateral bearer [Fig. 10 (apple) Irish Peach].
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The leaders should he shnitened to about half of the previous
season's growth. This stimulates the tree roots and assists in distri-

Initin"!' the sap evenly throup-jiout the tree. It is an accepted rule

Fig. 11.—Laterals found on Apple "Jonathan," showing treatment.

that when growth is sluggish hard cutting back of leaders calls the
roots mto activity. When growth is vigorous long pruning tends to
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assist this, and enables the grower to control his trees. The treat-

ment of laterals may be stated thus :
—

When it is desired to check their growth and induce fruiting

Fto. 12.— Showing Spur Development on Apple " Ohenimnri."

they are left uncut or pruned long ; where growth is required -'rune

short; after a number of spurs have developed between the top and
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base of the laterals, shorten back according to their strength and

ability to produce good fruit from the remaining spurs. No l)ranches

should be allowed to cross, and dead wood must be removed and burnt.

Fig. 11 illustrates the laterals taken from a Jonathan apple tree.

"A" shows two seasons' growth with absence of spurs, except a

solitary spur on the two-year-old wood ; it was pruned too short.

" B " illustrates the advantages of allowing the laterals to lemain

uncut—note the fruit spurs; this growth can now be pruned at " D."
" C " shows the short type of lateral peculiar to this class of tree

—

the terminal bud is a blossom bud.

Fig. 12 gives a clear idea of the spur development which takes

place along the main arms of varieties such as Ohenimuri, Stone

Pippin, Five Crown Pippin, etc., thus producing a large bearing

surface when the top is kept fairly open.

(A furfhpr ivMalment vnll appear in next VTOvfh'<; iftsve.)

WORLD CROPS.

Special Cabled Advice from the International Institute
of Agriculture, Rome, respecting the position
of certain world crops.

9th February, 1921.

Crop.
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A NEW WOOL SCHEME.

Abortive Negotiations in Germany—Imperial
Government's Offer.

The stagnation in the wool trade with its effect upon the wool
producers and other business interests in the Union, has engaged the
serious attention of the Government for some time past. In view of

the abnormal accumulations in the United Kingdom, and the fact
that prior to the war Germany was a very large buyer of South
African wool, the first step to be taken appeared to be the re-establish-

ment of the continental market. The instability of the German
monetary system obviously set great difficulties in the way of such a
etep, and various schemes for obviating difficulties in regard to

exchange were considered. These schemes included {a) barter of

wool for articles manufactured in Germany, such as iron and steel,

and (b) financing of the wool manufacturers in Germany by an out-

side agency which would recoup itself out of the proceeds of sale of

the manufactured article and would show profits to the manufacturer.
These schemes were found to necessitate the most highly skilled com-
mercial management and were, therefore, not readily adaptable to

operation by Government.
In these circumstances the Government requested Mr. Chappell,

of the firm of Mosenthal & Company, and Mr. Reynolds, General
Manager of ths National Bank, who were in England, to associate

themselves with the Union Trade Commissioner and investigate the
possibility of re-establishing our continental markets. These gentle-

men proceeded to Germany, where they interviewed textile manufac-
turers, bankers, and Government officials. Their negotiations, which
at the outset seemed to offer prospects of success, were fruitless owing
to a number of considerations which need not here be detailed. Con-
sequently, conversations were opened with the Imperial Government,
and as a result the Union Government is able to announce that the
Imperial Government is willing to purchase up to 100,000 bales of

last season's crop, the schedule of prices for various types of wool to

be the schedule of 1913-14 prices used for the 1917 wool scheme, but
th^' 55 per cent, addition to 1913-14 prices given in 1917 is now with-
drawn ; 50 per cent, of any profit realized on the re-sale will be
credited to the Union Government for account of sellers.

Arrangements for valuing and paying for wool, and generally
for carrying out the scheme, will be the same as those adopted in

1917. No cash payments will be made by the Imperial Govern-
ment, but the cash disbursements by the Union Government will be
deducted from that Government's indebtedness to the Imperial
Government.

Investigations are proceeding with a view to the disposal of the
new crop which it is fully recognized is a matter of far more moment
than the disposal of the 100,000 bales, more or less, of the old crop
still in the country, but before this question could be tackled seriously
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it was necessary to find a means of getting tlie old crop out of the

way and the offei of tlie Imperial Government, providing the means
of doing this, t ffords the prospects of substantial and immediate
relief, since it vill release capital of banks, brokers, and others

presentlj^ locked up, and permit its re-employment in financing pro-

ducts of the country.

The above offer, it will be observed, is in respect of last season's

clip, and the Government is now in communication with the Imperial
authorities, as an outcome of which it is anticipated that satisfactory

arrangements will soon be concluded.
In view of any expectations, however, which may be held, that

there is a possibility of similar satisfactory arrangements being made
with the Imperial (iovernment in regard to the present season's crop,

farmers are warned that difficulties face the success of such negotia-

tions, and consequently no reasonable means of selling their wool
should be neglected or refused.

Citrus Scale Insects.

X considerable number of potentially important scale insects ha\e
been found on citiiis trees in the Union, most of them introductions
from oversea, and ilie folloAving list of them is thought by Mr.
Jjounslmry, Chief, Division of Entomology, to be almost though not
entirely complete:—

1. Aspidiutus licili'Kir. 13. Ceroplustcs tlestniLinr.

2. Aspiiliotus maskcUi. 14. Lecanium africanum.
3. Aspidiotus silvuticus. 15. Lecanium heftperiduvi.

4. Chrysomphalus aurantii. 16. Saissetia ohae.
5. Chrysomp>halas dictyospeiini. 17. Fulvinaria flocclfera.

6. Chrysomphalus ficHs. 18. 'Filtppia chUianihi.
7. Chrysomphalus rossi. 19. Pseudococcus citri.

8. Lepidosajjhes pinniforrnis. 20. Pseudococcus filamentosits.

9. Lepidosaphes gloveri. 21. Pseudococcus fragilis.

10. Ischnaspis longirostris. 22. Pseudococcus rirgatus.
11. Parlnfnrin zhiphi. 23. Tadiardid tictiiu'lla.

12 Paiiaiorid pergandW.

No. 4 ranks as the most importaul ; it does far more damage than
all the others together.

It is strongly suspected tliat most of the imported species came
from oriental countries, chiefly from India through Durban. No. 4

seems likely to have entered at Capetown in the days of the Dutch
East India Company. No. 12 is suspected to have come in with a

few trees introduced from Japan in 1897. Were it not for our care-

fully conducted nursery inspection, there would be grave fear that

quite a number of the insects listed would soon get spread about the

Lnion with movements of nursery stock and in the course of time
become considered very serious citrus pests.

Do not lose your coi)y of the Jouituil. A full index will he sent

subs(!ribers every six months. The Journal will prove a useful book
of reference to every farmer. In time it will be a valuable com-
pendium of advice and information on farming in kSouth Africa.
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THE VEGETABLE GARDEN.

Marcli.

By H. B. Terry, Cert. B.H.S. (Lond. and S.A.), Lecturer in Horticulture,
School of Agriculture, Potchefstrooni.

There are two more moderately good months for growth, after that the dry
season and cold nights may be expected inland. At the coast, however, where
conditions are different, gardening goes on with more regularity. But the
growing season is rapidly declining and the garden must be filled up with
transplants and seeds. The ground should be well prepared by ploughing or

digging and liberally enriched with stable or kraal manure which is thoroughly
decayed. When the preparation of the soil is complete, dust a little super-

phosphate over the surface and rake it in; it is a great help at all times.

Where crops are growing, every effort should be made to keep the soil clean

by frequent hoeings ; the use of the ho3 stimulates growth by allowing air to

enter the soil, keeps down insect pests by exposing them to the light and birds,

checks fungoid growths, and in every way makes for heavy yields. The use
of the garden hoe is not sufficiently appreciated.

Brussels Sprouts.—These succeed best under Cape Province conditions
owing to the winter rainfall.

Ca3B.\ge.—Should be transplanted immediately. Set out large growing
sorts, such as Castle, Mammoth, Drumhead, Savoy, and Brunswick, 3 feet

apart between the rows by 2 feet 6 inches in the rows. Seed may be sown
where it is to mature, taking care to thin out sufficiently to enable the heads
to develop. Try Surehead, All Head, Webb's Emperor, Spitzkool.

Cauliflower.—Should be transplanted now for winter and spring; Gilt

Edge, World Beater, Veitche's Autumn Giant, or Snowball as early sorts except
on high veld, and broccoli for late maturing. Broccoli is much hardier than
ordinary cauliflower and should be grown when failures have occurred with the
latter.

Celery.—May be sown in the Cape Province only.

Carrot.—May still be sown, using Dutch Horn, Chanteney, Danvers, and
Maincrop. The soil for this crop should be in good condition, not recently

manured (unless very old stuff), as the roots are liable to fork. Sow in rows
15 inches apart, and thin out the seedlings later on.

Turnips.—Turnips are a reliable winter vegetable and should be sown at

intervals of three weeks for succession. Use Snowball, Jersey Lily, Red Top,
White Globe, Red Strapleaf.

Lettuce.—Good sowings should be made. Sow All-the-Year-Round, Boston,
Iceberg ; also Cos varieties. The great secret of obtaining large crisp heads is

rich soil, plenty of water, and frequent cultivation. The rows should be 15 inches

apart.

Beetroot.—Make a big sowing of Eclipse or Egyptian Turnip-rooted. Sow
in rows 15 inches apart, thin out to 6 inches apart, and hoe frequently.

Kohl Rabi.—Kohl Rabi or Knol Kohl should be sown everywhere as a

substitute for turnips ; it is a good vegetable in itself.

Leeks.—A good sowing should be made if not already done.

Onions.-—This is the best month to sow for the early spring crop; keep the
beds free from weeds until the seedlings are large enough to transplant in May.
Sow Early Cape Straw, Silver King, Red Flat, Bermuda, White Barlotta.
Italian Tripoli.

Peas.—May be sown for succession. Dwarf varieties, such as Daisy,
Stratagem, Sutton's Matchless, Pride of the Market, should be sown in drills

2 feet 6 inches apart; two drills about 3 inches apart is the general practice;
then use the space for cultivation.
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Radish.-—Should be grown quickly to be palatable. Use Red aud White
Turnip-rooted for a thirty-day crop,' French Breakfast to follow, and then
China Rose. Seeds of the first two should be sown at intervals of fourteen days,

a little seed at a time to save waste.

Spinach.—Sow winter varieties on rich soil in drills 18 inches apart; sow
the seed ^ inch deep

;
grow it quickly, otherwise it will be leathery. Swiss

Chard is an excellent substitute for sowing now ; it is perennial and keeps
growing all through winter and spring.

Salads.—Sow Mustard and Cress under shade for salads.

Broad Beans.—As cooler weather approaches this crop has better chances
of succeeding; a light sowing should be made.

Parsnip.—Continue to sow except on high veld.

THE POULTRY YARD MONTH BY MONTH.

March.

By J. J. Jordaan, Lecturer and Instructor in Poultry, Glen, Orange Free State.

Moulting.-—The moulting breeding birds should by this time have progressed

sufficiently in regard to new feathering to be almost completely feathered.

During this month every effort must be made to excite the egg organs so

as to get the hens laying by the end of the month, or at the latest next month
before the first frost falls. Feed as follows:—

Morning Mash: 4 parts bran, 1 part crushed oats, 1 part mealie meal,
1 part pollard, 1 part meat meal or Crayferine, 8 parts lucerne-hay or meal.

Midday : Green food. Evenings : Oats, sunflower, Japanese millet, and crushed
mealies alternatively.

To the drinking water add Douglas Mixtuie daily for two or three weeks
until the comb and face show signs of reddening up.

Egg Production.-—Early hatched pullets should also be fed as above to

assist them in getting to the paying stage this month. The smaller the number
of birds in a flock the better the results will be as regards egg production.
New laid eggs rule high, and therefore the flock;5 should be kept small. Have
the roofs of all houses covered with soil or stable manure to break the effect

of early frosts which would stop egg production almost instantaneously.

Breeding Pens.—Cockerels intended to be used in the breeding pens should
also be penned up and fed well to get them into good condition. Always keep
an extra one as a reserve bird in case of accidents. Discard from the breeding
pen any birds that have developed vices such as feather or egg eating during
the moulting period and also any that have been backward in the moult.

Showing.—The agricultural shows are now in full swing; the wideawake
poultryman will exhibit even more strongly here than at poultry shows, because
he is more certain of getting into touch with buyers than at the latter shows.
By exhibiting at agricultural shows the breeder indirectly assists in furthering
the industry by helping to make a good exhibition which creates interest in

and respect for the industry.

General.—Only birds that are required for breeding purposes and egg
production should be kept. All others should be disposed of; this is a splendid
month for sales. The pullets that are to be tested for egg production, in view
of possible use the following year in breeding pens, rhould now be selected and
penned in individual runs or in pens in which trap-nests are provided.

Advertise young turkey cocks for sale. "When selling pens, sell old hens

;

this will give better results and more satisfaction to customers.
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NOTES FROM THE "GAZETTE.

Attention is drawn to the follo\\in<2; matters of interest which appeared in

the Union 'Government Gazette :

—
(Abbreviations: " Proc."—Proclamation; " G.N."—Government Notice.)

Gazette.
No. Date. Items.

1115 14/1/21 Under the Stock Diseases Act the Minister has approved of the
withdrawal of paragraph (2) of G.N. No. 1049, 1920, restrict-

ing the movements of cattle in so far as a certain portion of

the Pretoria Municipal Area is concerned. (G.N. No. 67.)

1116 21/1/21 The appointment of members of the District Woodcutter Boards
for the Divisions of George, Knysna, and Humansdorp is

notified in G.N. No. 105.

1116 21/1/21 All brands for horses, cattle, ostriches, sheep and goats regis-

tered under the Brands Registration Acts (C.G.H.) during
the quarter ended 31st December, 1920, are published in

G.N. No. 124, and for brands registered during the same
quarter under the Orange River Colony Brands Registration
Ordinance of 1903 in G.N. No. 125.

1116 21/1/21 The Minister of Lands has authorized an amendment to G.N.
No. 865, 1919, regarding the Tariff for Government Surveys
in the Provinces of the Cape of Good Hope, Transvaal,
Orange Free State, and Natal. (G.N. Nos. 86 and 87.)

1116 21/1/21 Regulations under section 3 of the Land Settlement Acts
Further Amendment Act, 1920, to govern advances to groups
of lessees of holdings leased in terms of the Land Settlement
Act, 1912, are published in G.N. No. 92.

1116 21/1/21 A Commission to inquire into and report upon matters concern-
ing the surveys of land has been appointed. (G.N. No. 106.)

1116 21/1/21 Tenders are invited by the Secretary for Lands, Pretoria, for

a grazing lease on a holding on Majuba, Barberton District.

(G. N. No. 117.)

1117 28/1/21 Under the provisions of the Fencing Act, No. 17, 1912, contri-

butions towards the cost of dividing fences in the Ward
Elands River, District Rustenburg, are declared to be
obligatory. (Proc. No. 17.)

1117 28/1/21 Under the provisions of the Agricultural Pests Act, No. 11 of

1911, cotton seeds with lint attached and cotton lint contain-
ing cotton seeds have been added to the list of plants which
may not be introduced into the Union from overseas except
under certain prescribed precautions. (Proc. No. 18.)

1117 28/1/21 Regulations under the Statistics Act, 1914, are published in

connection with the rendering of particulars relating to

figri cultural, horticultural, viticultural, dairying, and
pastoral productions. (G.N. No. 148.)

1117 28/1/21 A portion of G.N. No. 1934, ordering the removal of all cattle

from certain farms in the Lydenburg District, has been
withdrawn in respect of certain of the farms mentioned.
(G.N. No. 159.)

1117 28/1/21 The Secretary for Lands has published a list of approved leases

granted under the Crown Lands Disposal Ordinance, 1903
(Transvaal). (G.N. No. 169.)

1119 4/2/21 The Minister has ordered amendments to Government Notices
having reference to protected and semi-protected areas
(scab) in the Districts of Malmesbury, Fraserburg, Rivers-
dale, and Estcourt. (G.N. No. 187 and 223.)
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Gazette.
No. Bate. Items.

1119 4/2/21 Lists of brands registered under the Orange River Colony
Brands Registration Ordinance, 1903, and of applications
for brands under the Brands Registration Acts of 1890 and
J897 (C.G.H.), are published. (G.N. Nos. .'?00 and 201.)
Also a list of brands allotted and registered in terms of

Great Stock Brands Ordinance (Transvaal) for the quarter
ended 31st December, 1920. (G.N. No. 221.)

1119 4/2/21 The Secretary for Lands notifies that the hcmiestead on farm
Boven Campbell, Hay Division, will be offered for lease at
Campbell on the 17th' March, 1921. (G.N. No. 204.)

1120 11/2/21 In terms of the Forest Act, No. 16, 1913, a certain piece of

land, portion of the Salt River Forest Reserve, in the
Division of Knysna, has been withdra'vn from the demar-
cated forest area declared by G.N. No. 11(5. (G.N. No. 225.)

1120 11/2/21 Regulations under the Diseases of Stock Act, section 23, in

i-egard to the reporting of deaths of cattle, are published.
(G:N. No. 226.)

Ill;") 14/1/21 Crown lands are offered for sale as follows: At Kingwilliams-
1117 28/1/21 town on 9th April; at Windsorton on 8th March; at

Williston oi. 23rd March; at Still Bay on 30th March; at
Oudtshoorn on 26th March ; at L^pington on 16th March

;

at Knysna on 29th March; at CapetoAvn, Civil Commis-
sioner's Office, on 13th April; at Fraserburg Road on 27th
April. (G.N. Nos. 70, 175, and 194.)

1120 11/2/21 .Applications will be received by the Secretary for Lands, Pieter-
maritzburg, up to the 25th March, for certain farms situated
in the IJmvoti and Ixopo Divisions, and by the Lands
Branch, Windhoek, up to the 7th March, for certain farms
situated in the South-West Protectorate, to be disposed of
on terms of conditional purchase lease. (G.N, Nos. 251 and
252.)

1115 14/1/21 The compulsory dipping of cattle has been ordered (a) every
1116 21/1/21 three days in the three-day dip for portions of Zoutpans-
1117 28/1/21 berg District; (6) every live days in the five-day clip for

1119 4/2/21 portions of Pretoria Municipal Area and portions of EUiot-
1120 11/2/21 dale. (Jmzimkulu, Babanango, Richmond, Pretoria, Tsolo,

Willowmore, and Ipolela Districts. (G.N. Nos. 67, 101, 158,

222, and 237.)

1116 21/1/21 Compulsory dipping of sheep and goats under the Scab Regu-
1117 28/1/21 lations and Diseases of Stock Act has been ordered for the
1119 4/2/21 Districts of Vredefort and Kroonstad within the period

25th January to 30th April; for the Districts of Jacobsdal,
Philippolis, and Fanresmith within the period 1st February
to 30th April; for the District of Caledon within the period
14th February to 14th March, 1921. (G.N. Nos. 102, 160,
188.)

STAFF: APPOINTMENTS, TRANSFERS, ETC.

(1) Ageicultukb.
1/10/20 Lieut.-Colonel Q. N. Williams, D.S.O., appointed Under-Secretary

for Agriculture, vice P. J. du Toit.
1/10/20 F. IF. Green, appointed Chief Clerk, vice Lieut.-Colonel G. N.

Williams, D.S.O.
15/12/20 G. V. d. W. de Koch, appointed Senior Research Officer, Onderste-

poort.
23/1/21 .7. F. Macintyre, District Veterinary Officer, transferred from Potchef-

stroom to Umtata.

(2) Agricultural Education.
15/1/21 Andre Marais, M.Sc. (Stell.), appointed Assistant Chemist, Groot-

fontein.
15/2/21 11'. G. Mason, Director of Training Farms, returned to duty in

Pretoria from his visit to St. Helena for the purpose of advising
the Imperial Authorities on the agricultural potentialities of the
island.
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THE WEATHER.
Extracts from the Monthly Report of the Chief

Meteorologist for the Union.

The weather of the mouth of January, 1921, was characterized hy a practically

general serious shortage of rainfall—absolute drought prevailing at many
stations in the Karoos and Northern Border; persistent cool, cloudy weather
over the south-west of the Cape; good light rains over the greater part of the

Transvaal, Orange Free State, Natal, and south-east Cape m the early part

of the month, followed by a hot droughty spell broken only by highly localized

thunderstorms, hot drying and occasionally destructive winds, and some severe

hailstorms causing damage to crops and fruit.

Precipitation in excess of the normal was confined to a few areas of very

limited extent, notably the south-west nf the Cape including the Peninsula,

the neighbourhood of Knysna, Port St. Johns, and Umtata and Durban, along

the coast; inland excesses were confined to the neighbourhood of Rustenburg
and Nylstroom, where the monthly totals were 2.02 and 3.02 inches respectively

above the normal, and Heidelberg, where the surplus was only 0.03 inch. Else-

where large shortages were experienced, ranging from 0.01 inch to more than
three inches over the Cape; from a few tenths to about three inches in the
Orange Free State; from three-quarters of an inch to more than six inches

in Natal; and from about a third of an inch to seven inches over the Transvaal,

where the shortage was greatest in the east, south-east, and south-west.

Absolute drought prevailed throughout the month over large sections of the

Karoos and Northern Border. The early portion of the month Avas very favour-

able to agriculture, light rains falling from the 1st to 12th over the south-east

Cape, Natal, Orange Free State, and Transvaal. These rains were particularly

favourable, falling mostly during the latter part of the evening and throughout
the night, thus not interfering with the day's work. Unfortunately this was
succeeded by a spell of hot, droughty weather, relieved only by very lociil

thunderstorms, occasionally of considerable intensity. In consequence, agri-

cultural reports this month arc of the gloomiest description, veld dried up,
crops, particularly mealies, burned up or partially destroyed, and even dams
and vleis dried up, with jivers down to tlie normal winter flow.

The cumulative rainfall since 1st July, 1920, still shows an excess over
the south-west and west of the Cape, the west of the Northern Karoo, and the
East Central Karoo. Surplus amounts of 2-5 inches are also met with between
Durban and Howick. A precipitation in excess of the normal for the period is

confined in the Transvaal to a few stations in the south-east centre and north-
west. In Swaziland there is an excess of more than 65 inches at Mbabaan. In
all other parts of the Union there is a considerable deficit, ranging from
1-7 inches over the Cape, but mostly between 3 and 5 inches

;
generally

2-3 inches in the Orange Free State; about .3 inches in Natal, but reaching
9.19 inches at Vryheid ; usually 2-4 inches over the Transvaal, but amounting
to 9.36 inches at Woodbush.

Outbreaks of Animal Diseases:



282 Journal of the Department op Agriculture.

THE OVERSEA MARKET.

Market Prices of South African Produce cabled by the Trade
Commissioner, London, on the 11th February, 1921.

Wooi.—January sales just closed, 6393 bales South African free wool being
offered, which experienced demand better than at the December auctions.

Prices of all descriptions at opening of auction ruled from par to 5 per cent,

below previous rates, but Avith increased Continental and American competition,

brokers were able to make fair clearance at the close. Best qualities were above
December rates, with snow-whites in better demand; other descriptions

recovered initial decline. Current prices : Snow-white, extra superior, 2s. lOd.

to 3s. Id. ; superior, 2s. 2d. to 2s. 9d. ; medium. Is. 9d. to 2s. Id. ; inferior.

Is. 4d. to Is. 8d.
;
greasy combings, long, lOd. to Is. 7d. ; medium, 8d. to Is. Id.

;

clothing, light, 8d. to Is. ; heavy, 5d. to T^d.

Mohair.—No business is being done. Nominal price in store, London:
Summer, first, Is. 2d. to Is. 3d.; Basuto, ll^d. to Is.; winter hair, 9d.

Hides.—Auction held yesterday, but no sales. Nominal price: Cape hides,

wet-salted, Johannesburg, best heavy, 7d. ; dry, best heavy, 9id. ; Cape hides,

dry-salted, best heavy, 8Jd. ; other selection in proportion.

Cape Merino Sheep Skins.—There was some inquiry for Capetown combing
wool, best, 9d. ; long, l^d. ; no demand for others.

Oracle Cape Goat Skins were extremely quiet. Capetov.ai selections, light,

Is. Id.; extra light, Is. Ijd-; heavy. Is. 3d. per lb.

Natal Wattle Bark.—Small business was done; £10 c.i.f. for chopped, but
practically no demand; only slight demand for ground at £11. 10s. c.i.f.;

extract, £29 c.i.f.

Maize.—45s. and 46s. was paid for quantities South African maize, flat

yellow. No. 4, and round yellow. No 6, January-February shipments. Parcels
of South African flat white. No. 1, and Hat white, No. 2, January-February
shipments, quoted 46s. 6d. and 46s. respectively.

Ostrich Feathers.—The market is unchanged. Auction to be held on 7th
March.

Fruit.—The " Norman " consignment, which left Capetown on the 14th
January, arrived in good condition. Average prices: Peaches and nectarines,
6s. to i2s.

;
plums, 6s. to 10s., extra choice variety, 14s., 17s.; pears, 7s., 8s.,

10s. The market is likely to go down lower on account of large shipments
near to hand.

South Devon Bull, Glen School of Agriculture.
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THE LOCAL MARKET.

Position at Mid-February, 1921.

(Note. — The local market prices of certain other agricultural produce and stock

are published elsewhere in this issue.)

WOOL.

Since the issue of the last report there has been a more general competition for good and
average combing and medium wools, and also for good coarse and coloured wool, at prices
tlightl}' above those quoted last month. The demand for the better classes of combing wools
has principally been from American buyers who are anxious to fill their orders and ship the
wool so as arrive in the United States before the anticipated new Customs tariff comes into
operation. Some thousands bales of wool of the better tj^pes have been bought duiing the
last weeks at very satisfactory prices. A demand has also arisen on Japanese account for

really superior clips of Kaffrarian and similar wools and exceptional prices have been paid
I'or special lots. The highest record prices so far are from Hid. to 17|d. per lb. Bradford
buyers are operating more freely but there is no tendency on their part to force prices. For
heavy and seedy wools there is no demand whatsoever.

There are still large stocks of old season wool at the ports and the disposal of these is a
most difficult problem as buyers arc reluctant to touch old wools.

The Part Elizabeth catalogue sales were resumed on the 4th February; 841 bales were
put up for sale, but only 181 baks changed hands. The sale was well attended by both
l)uyers and sellers.

The following are the latest quotations of prices :

—

1

.

Extra supei ior combing, 1

2

months', skirted, choice...

2. Superior combing, 12
months', skirted...

3. Superior combing, 12 to 14

months' growth, skirted,

deep stapled

4. Good average combing. 12

months' growth...
5. Superior combing, 10 to 12

months', skirted

6. Average combing, 10 to 12

months', skirted

per Ih.

l.id. to 17d.

I.Sd. „ 14(1.

13d.

lOd.

14(1.

11(

lOd. „ lid.

Ski.,. 'J.id.

7. Extra super medium. 8 to 10

months', well skirted ...

8. Superior medium, 8 to 10

months', skirted ...

9. Average medium, 8 to 10

months' ...

10. Superfine shorts, 8 months'
and less, skirted ...

11. Good average shorts, 8

months' and less, skilled 5d.

12. Average shoits, 8 months'
and Icfs ...

per
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HIDES AND SKINS.

There is a better tone in the market and a slight increase in prices has taken place

diiring the month. Buyers show a more ready inclination to purchase on a tirm basis at

ruling current rates. Damaged skins are entirely neglected other than at very low rates.

The following prices are quoted :

—

Hides.

Sun-dried, sound
Sun-dried, damaged
Sun-dried, fourths

per lb.

8d. to 8id.
r)id. „ 6d.

Id. „ Ud.

Salted, sound
Salted, damaged
Salted, fourths .

per lb.

6|d. to 73d.
4id. „ Bd.

Id. „ Ud.

Sheepskins, sound, per lb.... Ojd.

Sheepskins, damaged, per lb. 2d.

Pelts, sound, per lb. ... 4d.

Pelts, damaged, per lb. ... Hd.
Coarse wools, sound, per lb. i^d.

Coarse wools, damaged, per lb. Id.

Capes, sound, each ... 3s. 7d.

Capes, sundfied, each ... Is. 6d.

to

Sheepskins.

5|d.

.3d.

4 id.

Id.

6id.

l|d.

4 s. Od.

2s. 2d.

Capes, damaged, each
Capes, staked

Capes, slinks

Coarse and coloured, sound,

per lb

Coarse and coloured,

damaged, per lb.

6d.

4id.

id.

to

Goatskins

Angora, light, per 11

Angora, heavy and
Angora, ^orn ...

Angora, damaged
Ba.stard, sountl

Bastard, damaged

sundried, per lb

4^d.

3fd.

2id.

id.

T'd.

2-M

Goatskins, light

Goatskins, sundried
Goatskins, heavy
Goatskins, damaged ...

Goatskins, badly damaged and staked
Goatskins, slinks and bastards, each

9d.

Id.

id-

4fd.

Id.

9d.

84d.

8d.

3^d.

id.

U(l.

OSTRICH FKATHELIS.

The following information has been furnished by Messrs. Dunell, Ebden & Co , Port
Elizabeth :

—

Sales were held on 10th, 17th, 24th, and 31st January, 1921. The total quantity sold

was 15,057 lb. which realized £17,070. There was little change in the prices and the
quantity of feathers offered by farmers was comparatively small. A large percentage of the
featiiers sold consisted of old stock, which accounts for irreguhiritv of the market.

The London sale should have been held on 7th February, but, owing to trade depression
and unfavourable rate of exchange, has been postponed until 7th Marcli. Not much improve-
ment in regard to the markets is anticipated until affairs in Europe become more settled

and the exchange improves.

Meat Statistics: January, 1921. ^

Exports—

Beef, 437 quarters ; Pork, 1.53 carcasses: Bacon and Ham, 34,134 lb.

Cattle Imported from adjoining Territories—
For slaughter, 3563 : for breeding, 77. Total, 3640.

Summary.
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DEPARTMENTAL NOTICES.

SALE OF PDRE-BKED STOCK.

An unreserved -sale ofpure-hred stock will he held at the School of AgricHlture andE.rperlment

Stnt'wn. Cedara, on Saturday, 2oth June, 1921.

Frieslands about 7 Hulls and 4 Cows and Heifers.

Shorthorns » ^ •' " 1*^' » " "

Aberdeen-Angus ., ^ Balls.

Ayrshires ,.
-i Cows- and Heifers.

Also a number of pedigree Large Black and Berkshire Pigs, and pens of pure-bred P.iultry,

as well as a few individual birds, will be offered.

All animals sold will be forwarded carriage paid to buyer's nearest railway station.

For catalogue and further particulars apply to the Piincipal at the above address.
- -

SEED FOR DISPCSAL.

There is a quantity of the following wheat, barley, and early rye seed

available for disposal at the School of Agriculture and Experiment btation,

Potchefstroom. Applications, with remittance, should be forwarded to the

Principal:—
^'heat --American No. 8 (a medium late variety of good milling quality

and resistant to attack bv birds), to be sold in quantities not less than or

exceeding 1 bag at £2. lOs. ; Comeback, Spring Early, Fourie, Bombay (very

similar to Klein Korenj. and Lalkasarwali (an early, bearded variety, short-

strawed. and a very good yielder under irrigation), in quantities not less than

or exceeding 60 lb , at 18s.

Early Byp.—ln quantities not exceeding or less than 60 lb., at 12s. 6d.

BarZey.—Variety, Smyrna (an early, high yielding, six-row barley), in

quantities not exceeding or less than 50 lb., at 10s.

AGRICULTURAL SHOW SEASON, 1921.

List of Agricultural Shows, compiled from details furnished by the Agricultural

Unions, still to be held.

CAPE PROVINCE.

Kingwilliamstown— 27th to 29th April (in-
I

^^^st London—1th and 5th May.

elusive). I

Komgha—6th and 7th May.

ORANGE FREE STATE.

Harrismith—Early ^ pril.

TRANSVA.AL.

Standerton-l.Sth and Uth April. I
Pretoria-31st May. 1st and 2nd .June.

Heidelberg—27th and 28th April.
|

Barberton -10th June.

Pietersburg—24th. 26th. and 27th May.
i

Rustenburg— 1.5th June.

NATAL.

Dundee Agricultural Society (Dundee)— I
Newcastle Agricultural Society (Newcastle)

14th and 1.5th June.
|

—29th and SOth June.

Vryheid Agricultural Society (Vryheid)

7th June.

Klip River Agricultural Society (Ladysmith)

—9th and 10th -lune.

Umvoti Agricultural Society (Greytown)—
14th and loth June.

Weenen Agricultural Society (Estcourt)

—

16th and 17th June

RichnioDd Agricultural Society (Richmond)

—13th and 14th July. '

Victoria County Farmers' Association

(Stanger)— 12th July.

Drunk Vle"i Agricultural Society— 19th July.

Camperdown Agricultural Society (Camper-

down)— 20th July.

Ixopo Agricultural Society (Stuartstown)—
Royal Agricultural Society (Maritzburg)—

i

21st July.
_

21st, 22nd, 23rd, and 24th June. Alexandra County Aericultural Society

I

(Umzinto)— 15th July
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NOTES.

THE MINISTER OF AGRICULTURE,

It is announced (lOtli March, 1921) that the
Honourable Sir Thomas Smartt, K.C.M.G-., has taken
over from the Rt. Hon. F. S. Malan the Portfolio of
Agriculture in the newly-formed Cabinet.

The Misuse of Sheep-dip Powder on Grain Bags.
Merchants, traders, farmers, and others concerned are warned of

the danger attending the use of poisonous compounds in the treat-

ment of grain bags as a preventive against weevil development or the

depredations of rats and mice in the stacks and stores. An instance

has recently come to the notice of the Department. Large consign-
ments of maij'e arriving at one of the Union's ports for shipment
oversea were found to contain a great number of bags bearing a yellow
stain, suggesting the use of a dipping powder apparently for the

purpose of guarding against weevil infection. On examination it

was found that the poison had penetrated the bags, and a sample of

the grain revealed, on analysis, that it contained an appreciable

amount of arsenic, which precluded its use as a human or animal
food.

Apart from the danger to life which this practice entails, it is

pointed out that, should it become known that powders of a poisonous
nature are being used on bags, the Union's maize export trade, which
has attained such a high standard and is so well thought of overseas,

may be affected. No opportunity should be lost by all whose interests

are concerned to discourage this practice.

10
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Wheat and Its Cultivation in the Union.
Many articles on the subject of wheat growing in South Africa

dealing with various problems in connection therewith, have been
published from time to time, but no complete collection of informa-
tion has appeared under one cover in the nature, more or less, of a
text-book for the student and the producer. A bulletin (No. 22) has
been published, however, by the Department of Agriculture, Victoria,
entitled "Wheat and Its Cultivation," which covers very fully the
whole ground of wheat cultivation in Australia, and as the climate
of Victoria is somewhat similar to that of the main wheat-producing
area of the Union, the south-western districts of the Cape Province"^
much of the information given in the bulletin is directly applicable
to wheat growing in these districts and of outstanding interest to
farmers there. It is written by Mr. A. E. V. Richardson, M.A., B.Sc,
who is well known for valuable contributions on various agricultural
matters, both from an economic and cultural point of view, and the
bulletin in question contains a remarkable collection of information,
treating with detail and interest such subjects as seeding
operations, methods of cultivation, manurial problems, wheat
improvement, wheat varieties, seed wheat and its treatment,
and concluding with a general summary of the essential factors in
successful wheat cultivation. Indeed the bulletin (which contains
160 pages, and is obtainable on application to the Department of
Agriculture, Victoria, Australia) is of so much value to the South
African wheat grower that a prominent grower in the Caledon
district, Mr. J. J. de Villiers, of Dunghye Park, has written to this
office urging the publication in the Journal of extracts from the
bulletin, and in the course of his letter states: "In my farming
experience of over twenty years I have not handled a publication of
greater practical value, to my mind, to the Western Province grain
farmer than this excellent work." While it is difficult adequately
to summarize a publication, practically all of which is useful to the
farmer of this country, Mr. Parish, of this Department, has taken
certain extracts from it of general applicability to local conditions,
and has supplemented them by adding certain remarks and informa-
tion based on South African experience. This is published else-
where in this issue, and should be of direct benefit at this season to
wheat growers in the south-western Cape.

The South African Honey Bee.
Apiarists will be interested in an article in this issue of the

Journal by Mr. Skaife, at one time Entomologist at Cedara and now
Inspector of Technical Education, Cape Province, on the subject of
the honey bees of South Africa, especially in connection with the
question of securing colonies of Italian bees or pure-bred Italian
queens. The question is important in view of the fact that the
presence of European foui brood is now recognized in South Africa.
The article discusses the 'races of honey bees occurring in South
Africa and shows that the pure adansoni race is an excellent one
ior our conditions, which should be noted by bee-keepers as present
circumstances preclude the possibility of obtaining pure-bred Italian
queens.
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Wheat: Cost and Economics of Production.

The Department is anxious to obtain some information relative

to the cost of production of wheat, and a scheme similar to that now
in operation with maize has been drawn up, a few farmers in the

chief wheat-growing* areas being asked to keep records, on prepared

schedules supplied by the Department, of all costs concerned in the

production tliis season of a crop of wheat on their farms.

It is anticipated that the information furnished by the records

as to the cost of growing and marketing wheat in representative areas

will benefit not only the wheat industry in general by indicating the

minimum cost per bag at which the crop can be grown under specified

conditions, but also to a very great extent the individual farmer,

by providing detailed information of the costs involved in producing
wheat, and indicating means of avoiding some portion of this expen-

diture or of cheapening his methods or otherwise lowering the cost

of production in succeeding seasons.

Schedules have now been addressed to some forty farmers in the

Bredasdorp, Malmesbury, Galedon, Paarl, Cape, Humansdorp,
Queerstown, Middelburg, Wodehouse, Uniondale, Alexandra, and
Albert districts of the Cape Province, and to a few farmers in the

Orange Free State and Transvaal.
It is proposed that an officer from the School of Agriculture serving

the area concerned, will visit each farmer participating in the scheme
at the beginning of the coming season, in order to explain the method
of entering up the labour record sheets and any difficulties that may
arise; and at the end of the season, probably November or December,
it is hoped that the officer in charge of the investigation, Mr. E.
Parish, Technical Assistant, will be able to make a final visit to each
farmer in order to collect the information recorded, and work out the
cost of production.

Farmers interested in the scheme are invited to apply for further
particulars, and to submit figures they may possess relative to the
cost of producing wheat.

A Market for Egg-plant Fruit and Avocado Pears.
The egg-plant fruit (Solanum exculentuni) grows readily and to

perfection in many parts of the Union, and as there is a considerable
demand for it, the Department is anxious to test the overseas market
which, once established, should prove a very lucrative outlet for

growers of the fruit. It is intended, therefore, to send some trial

shipments oversea during the coining season, and the Chief, Division
of Horticulture, Pretoria, is anxious to get in touch with growers of

the fruit for the purpose of obtaining and making arrangements for

the packing and shipping thereof of some first-class samples. With
the same purpose in view, it is intended also to send a few shipments
of avocado pears. Growers of either or both of these fruits are

requested, therefore, kindly to communicate with the above officer,

so that the required supply may be obtained, and bearing in mind
the benefits to growers which will follow the establishment of a

regular overseas market, it is trusted that this request will meet with
a ready response.

For the benefit of growers, it may be added that the varieties of

egg-plant fruit recommended by this Department are (purple) New
York Purple, Black Pekin, New York Spineless, and (white) Long
White.
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The Potchefstroom Pearl Mealie.

The variety of maize now well known as the '* Potchefstroom

Pearl," is growing in popularity and each year sees an increasing

demand for the seed. It has been found suitable to a wide range of

soils and is now grown in most districts of the Transvaal, in the

moist, low country as well as in the drier parts. In the course of its

supervision of the trials with this variety carried out by farmers,

the Potchefstroom School of Agriculture has received reports show-

ing that on a large number of farms the average jaeld has ranged
between 10 and 12 bags per acre, while in some instances yields of

from 15 to 25 bags per acre have been obtained.

In view, therefore, of the favour it is finding with maize growers,

it is interesting to learn from Mr. Sellschop, Assistant Experimen-
talist at the school, that the Potchefstroom Pearl has been developed
from a single ear—which may be regarded as a sport—selected in

1909 at the Potchefstroom School of Agriculture from a plot of the

Champion White Pearl, a rough medium-early variety introduced
from the United States. The progenj^ of this single ear was care-

fully observed each year, and selections continued to be made, until

in 1913 a field crop was grown. After this date it appeared on the

market as the Potchefstroom Pearl. The aim kept in view when the

annual selectio'.is were made was the production of a variety of white
maize possessing the following features :

—
(a) Quality equal to that of the Hickory King for export

purposes.,

(6) A smaller proportion of waste for milling purposes than
Hickory King,

(c) A good cropper during normal and droughty seasons with
better resistance to drought than Hickory King.

During the experimental stages this variety was considered a

medium early, but it is now classed as a medium to late, and ripens
in from 145 to 150 days, according to the season, and usually is

earlier than Hickory King. It is robust and vigorous, and reaches a

height normally of about 7 feet 6 inches.

The ears have twelve rows which are very regular. The
length is 9 inches, the circumference at butt 7 to 1\ inches and the
tip 6 to Q\ inches. The butts and tips are well covered with grain.

The ear is cylindrical and compact with narrow sulci ; show ears

generally weigh from 14 to 15 ounces.

The grain is broad, flat, and thicker than Hickory King.
It is a little longer than broad, and should show good width. It is

slightly wedge-shaped and is crease-dented. The grain may show
wrinkles in the crease, but should not be rough. The colour is

pearl white; the bushel weight averages 64 lb.

As shown by recent milling tests, it makes meal of the first

quality. A prominent miller who kindly carried out the tests reported
as follows :

—
" This maize grinds well, producing an excellent granulated

meal with good flavour and suitable for table use. The meal
yielded 54 per cent, flour of good colour and fine even grain.

" The contents of the seed do not appear to be of so horny a
nature as m some white flat varieties and therefore more friable."

The effort to produce a maize with the characteristics kept in
view appears to have been attended with gratifying success.
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Weeds of South Africa.

Like other countries, South Africa has awakened to the menace
which the occurrence of noxious weeds presents, and the problem of

their control and eradication is receiving close attention. During
the past ten years the appearance and spread of harmful weeds have
alarmingly increased, and correspondingly there is the growing danger
to our pasturage and wool and other agricultural pursuits which the
unchecked presence of these weeds engenders. Recognizing that every
farmer of South Africa should be acquainted with the nature of the

weeds likely to be found on his farm so as to be able to distinguish

them and cope with the danger, this Department has published from
time 10 time articles on certain of these plants. But the problem is

becoming increasingly serious and the time has arrived for publishing
all available information on the subject of our noxious weeds, and to

gather it into one publication which will be of use to the farmer,
the student, and the general public. This work has now been under-
taken by Miss X. A. Lansdell, of the Division of Botany, and the

opening contribution to the series, the first publication of its kind in

South Africa, appears in this issue of the Journal. The work will

appear in instalments in the Journal and eventually be issued under
one cover in bulletin form.

The author has compiled an illustrated glossary of tlie terms used
in describing the weeds and has drawn all examples from the weeds
found in this country. For some time past Miss Lansdell has been
studying the life-history of local weeds from the germination of the

seed to the adult plant, a phase of the subject which has hitherto

received little or no attention in South Africa. The publication of

this information, therefore, will be of great interest and value to

farmers, and in placing it before them we would ask for the co-opera-

tion of all in assisting to complete our knowledge of South Africa's

noxious weeds by sending, O.H.M.S., to the Chief, Division of Botany,
Pretoria, specimens of suspected weeds with full particulars regard-

ing them, as in this manner much valuable knowledge will be obtained

and serve to add to our information on this very important subject.

New Zealand Hemp or Flax : Possibilities in the Union.

Mr. W. G. Mason, Director of Training Farms, who has recently

returned from St. Helena, visited by him for the purpose of advising

the Imperial Government on the agricultural potentialities of the

island, is impressed with the success obtained there by cultivators of

hemp, which has proved a highly remunerative enterprise. He is

convinced that the same success awaits the cultivator in the IJnion

.

in those parts where climatic and economic conditions are suitable,

particularly throughout the whole coastal area. The prospect appears

bright for New Zealand hemp, with its high yield of fibre as compared
with other varieties (a most important and, indeed, deciding factor

in the proposition), which can be cultivated in a part of the country

where land at present of little agricultural value is available. The
introduction of the crop, moreover, in parts such as Knysna, where
the poor-white problem is serious, would create a demand for labour
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at the mills, while the establishment of a number of subsidiary

industries would in all probability follow. The cultivation of hemp
does not call for hig'hly specialized agricultural skill, and the capital

involved both in culture and manufacture is comparatively small.

Mr. Mason considers, therefore, that New Zealand flax {Phormiunn
tenax) is a fibre plant worthy of consideration as a possible addition

to the agricultural activities of the Union, and offers the following

comments for the information of all who may be interested in. and
desirous of considering, what seems a good proposition.

In the Journal of Industries for February, 1919, a report appears
by Mr. E. Holmes-Smith, B.Sc, on investigations into fibre plants,

and PhormiuTn is one of the crops which the author recommends
should be encouraged and extended as far as possible. He also states

that, generally speaking, the whole coastal area passed through from
the Transkei to Mossel Bay offers great possibilities for the develop-

ment of fibre-growing and fibre industries.

The fibre of New Zealand flax flnds a regular market, and is being
commercially produced in that country, also in California, St. Helena,
a'nd the Azores. It is mainly used in the manufacture of binder
twine, rope, string, and coarse mats, whilst some of the finest samples
are woven into cloth. In the United States it is mixed with plaster

to form a fibrous material used for the walls of sheds and other similar

buildings. The tow, which is the refuse from the scutching and
hackling processes, is used for upholstering work and can also be used
in the manufacture of oakum. The plant is found growing almost
wild at many places in the coastal regions stretching from Ixopo in

Natal to Capetown. The climatic conditions required for its growth
are an equable cKmate, plenty of sunshine, a reasonable rainfall, and
at a distance not too far removed from the sea.

It will grow in almost any soil, but succeeds best in light soils by
the sides of rivers and brooks protected from the wind : it should
not be planted in swamps unless they have been previously drained.

It does not thrive under shade, and should only be planted in

localities free or almost free from frost. The climate and soil condi-

tions around Plettenberg Bay, Knysna, and George seem all that

could be desired for its growth.

In these districts the plant is growing wild and without a doubt
could be cultivated on an extensive scale with every prospect of

success. Propagation can be effected by means of seed or by the

division of the roots of established plants. The latter is the method
most commonly employed, as the growth from seed is said not to

be uniform. The usual plan is to plant out the suckers at 5 feet apart
between the rows and 2 feet in the rows. On good soil the latter

distance might with advantage be extended to 3 feet.

No cultivation is given beyond keeping down the more prolific

weeds : protection against fire must be provided. Should the land
become exhausted, manuring must be resorted to, and this may be
done by returning to the land the refuse from the mill.

The crop is cut once every third year, and a fair average return
may be taken at about 20 tons to the acre, though under exceptionally
favourable conditions more than twice this return can be obtained.

The cost of production varies according to locality and conditions.



Notes. 295

The initial expenses are the price of the land, the establishing of the

crop, and a small charge for attention during the first three years.

In St. Helena the price paid to the farmer by the mills for flax

is calculated at 5 per cent, on the London market price of fibre. If

fibre is selling at £30 per ton, the grower would receive 30s. per ton

for his flax, delivered at the mill, and the arrangement appears to

be a satisfactory one. The pre-war price of fibre varies between £20
and £40, but was usually between £24 and £32 per ton. The latest

average market prices have been in 1917, £81. 9s. per ton; in 1918,

£91. 17s. ; in 1919, £48. 15s. ; in 1920, £47.

It would be useless for any one to attempt to grow PhorTtiium
unless milling facilities were obtainable. The mill requires to be
as near the plantation as possible in order to reduce the cost of

transport to a minimum ; it must have a good water supply for the

washing process. A suitable piece of ground is required adjacent to

the mill on which the fibre can be bleached and a cheap supply of

fuel is desirable. The chief machinery required is a 30-40 horse-

power engine, a stripper, a scutching and hackling machine, and
a hydraulic press. The cost of the building and plant may be
gauged from the provision made by the Imperial Government in St.

Helena of £3500 for the establishment of their mill.

The leaves of the flax are first weighed and sorted into sizes,

and are then fed to a machine called the stripper at the rate of 100 to

120 per minute. The drums of the stripper are driven at from 1000 to

2000 revolutions per minute. After passing through this machine,
the partially cleaned fibre is hand-washed in hanks of about 20 leaves,

and the bundles are suspended in water for about 2 hours. The fibre

is then carted to the fields, where it is spread out for bleaching for a

time, which varies according to the weather. In wet periods it is

hung on lines to prevent it from becoming discoloured. After bleach-

ing it is brought back to the mill, where it is scutched and hackled
and then put up into bales for export.

The quality of the fibre depends upon the green leaf being in a

proper condition and upon the care with which the various operations

are performed.

The milling costs include the ordinary running expenses of the

engine and mill, and if two strippers are employed from 25 to 30
hands are required.

With two strippers 8 to 10 tons of flax can be handled per day,

and will produce about 1 ton of fibre and ^ ton of tow.

To keep such a plant fully employed, about 600 acres would need
to be under the crop, a third of which would be cut each year.

Most fibre ventures in the Union have failed on account of the

heavy transport charges which have been involved, and in this respect

New Zealand flax has a distinct advantage over either sisal or

Mauritius hemp.
The amount of green leaf required to produce a ton of fibre is

stated by different authorities at from 5^ to 8 tons, whereas with
Mauritius hemp from 40 to 50 tons have to be transported and milled
in order to give the same weight. Sisal yields 3 per cent, of fibre,

Mauritius hemp 2| per cent., whilst New Zealand flax gives at least

14 per cent.
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Farmers' Meeting at Rustenburg.

Organized by the Division of Tobacco and Cotton, gratifying

success met tbe demonstration held at tbe Government Tobacco and
Cotton Experiment Station at Rustenbnrg, Transvaal, on the 24th

Febrnary last, when over one hundred and fifty farmers, some
coming from parts 75 miles awaj^ in the bushveld, and a number of

other visitors, including a few from Johannesburg, availed themselves

of the invitation of the Department to attend a series of short lectures

and of demonstrations on the classes of farming carried on in the

district. Rustenburg is the largest tobacco and cotton growing
district in the Union, producing last year about four million pounds
weight of tobacco and three hundred thousand of cotton lint, and
these two crops received special attention. It is likewise foremost in

the production of citrus fruit, and this subject was also dealt with in

particular.

Mr. Du Toit, Secretary for Agriculture (having as chairman
Mr. G. Otterman, one of the directors of the Magaliesberg Tabak
Planters' Yereeniging, Rustenburg) addressed the visitors on certain

broad principles of agricultural policy and enterprise. He was
accompanied by the Under-Secretary, Mr. G. N. Williams, while Mr.
Lounsburj^ Chief of the Division of Entomology, attended for the

purpose of giving general information on the work of his division,

which forms such an important part of the Department. Mr.
Scherffius, Chief of the Division of Tobacco and Cotton, assisted by
Mr. Oosthuisen, the manager of the experiment station, and Mr.
Tribolet, Chief of the Division of Horticulture, were the principal

speakers on the particular cultures with which they are concerned
and which are practised so extensively in the district.

The visitors were entertained at the experiment station, and
were shown round by Mr. Oosthuisen, who explained the nature of the

work being carried out and the varieties of crops growing there. This
ocular evidence, with the presence of several of the Department's
officials and the advice they were able to give, added to the lessons

of the day. Much good is expected to result, and there is no doubt
that the Department's action was fully appreciated by all who were
present.

World Prices and Crops.

Hastened in a great measure by the upheaval of normal trade

movements and the disturbance of economic laws caused by the war,
there is a healthy spirit of inquiry in the farming community regard-
ing the marketing of produce. The farmer recognizes the necessity

of being well acquainted with the prices ruling for his products, not
only on the local market, but oversea as well. In the latter respect

the information hitherto available has been most meagre, a dis-

advantage accentuated in a country of distant reaches remote from
sources of information, so that such intelligence as has in the past

been available^ is frequently belated when it reaches the farmer, and
the world prices, which largely affect the local prices of his produce,
may have materially altered. To be of the greatest A^alue, market
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intelligence must, of course, be up to date, and it is not possible in

a monthly publication of the nature of the Journal to place before

the farming community the latest market rates. The publication in

the Journal of the best available market information serves, however,
a useful purpose, besides being valuable as a record of the trend of the

market, and will therefore be continued, but, in addition, the Depart-
ment has arranged, with the co-operation of the Press, to publish

weekly throughout the Union cabled information from the Trade Com-
missioner, London, regarding the prevailing prices of the Union's
principal agricultural products on the oversea market, together with
those obtaining for the products of other countries of interest

to the South African producer. "While the London market remains
the chief index of the trend of world prices, information will also be
given from time to time of the rates ruling on certain continental

markets. This intelligence will enable the local producer to gauge
the state of the oversea market and its relation to the prices to be
obtained on his home market, and we trust that every farmer will

avail himself of the opportunity thus afforded of being acquainted
with the position.

In order further to assist the farmer in taking an intelligent

interest in the production of crops outside the Union, the Department
has arranged with the International Institute for Agriculture, Rome,
which is supported by and obtains advice from most of the civilized

countries of the world, to furnish a monthly cablegram show-
ing the latest information on the world's estimated production
of certain crops which are grown in this country. The figures of

the estimated production are based on reports received from pro-

ducing countries at the time the cablegram is dispatched, and in

order to accurately gauge their significance, the advice will include
also the estimated percentage of such production to the total world's
production. In addition, a comparison will be made between the
present crop and the crop of the previous season, and also the average
crop of the prior five seasons. The first cablegram received was
published in last month's Journal, and while at the time of writing
the. next has not arrived, it is hoped that the Institute will be able

to furnish the information at such dates as will enable it to be
published regularly every month in the Journal.

The Vegetable Garden and the Poultry Yard.

We conclude with this issue a series of monthly notes, published
regularly during the twelve months now ended, giving practical

hints on the cultivation of the farm vegetable garden and the care of

poultry throughout the year. The seasonable advice contained in

these notes should prove useful to the farmer wishing to have a

constant supply of fresh vegetables and to ensure the best results

from his poultry, branches of the farming system frequently

neglected, but which well repay the care they call for. The monthly
publication of these notes will be continued, and further information
which may be desired will be furnished on application to the nearest

School of Agriculture
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Export of Cape Wine.
Mr. Cuthbert Buigoyne, member of the well-known London firm

of P. B. Burgcyne & Co., which has played such a prominent part

in creating an export trade in Australian wine, recently visited

South Africa in connection with our viticultural industry and the

possibilities of finding a market overseas for our wine. He has been

in touch with many of our leading wine farmers, and has placed

before them his views on our wines and the widening of our very

limited markec. We are indebted to him for kindly supplying us

with a copy of the notes of an address given by him, during his visit,

to a representative body of South African viticulturists, and which
we publish in this issue. Mr. Burgoyne's statements are valuable in

being an expression of opinion of a large distributor of wine, and
demand the careful attention of all concerned in an industry which
can be of great worth to the country and which calls for the vitalizing

stimulus of an expanded market.

In this connection it is interesting to read the Jurors' Report
on the Colonial Wine Competition of the Brewers' Exhibition held in

London towards the close of last year (when South African wines
secured eleven first, five second, and two third prizes), which states,

inter alia, that " there were quite a number of rich, sweet wines with
distinctive styles, some very pleasing, but those that found the most
favour were the samples with not too much colour." The report

continues :
" Although not generally known on this market, there is

no reason why a demand could not be created. The Cabernet and
Hermitage were of good quality, and the red fuller wines, more
resembling Burgundies, were sound and useful, but in some cases

might have been older. The best specimens were in the lighter white

wines of the type used mostly at meals, the Drakenstein and Reisling

showing very well." Thus, while Mr. Burgoyne was advocating in

South Africa the reed and good prospects of finding an extended
market in the United Kingdom, South African wines were meeting
with conspicuous success in an oversea competition, evoking from the

judges a favourable comment regarding the possibilities of certain of

our wines securing a footing on the oversea market.

Maize Stalk Borer.
Maize can be grown in the Union under a wide range of varying

conditions, and being easy of preservation as a food both for man and
beast, and having great industrial possibilities, is the most important
of the cultivated crops of South Africa. Of all the pests with which
growing maize has to contend in South Africa, the stalk borer is the

most formidable. Almost entirely unknown in some seasons, it

assumes serious proportions in others, destroying 50 per cent, or more
of the plants—and in parts as much as 75 per cent.—while in addition
the mature grain is reduced in weight. The subject has for many
years received the attention of Mr. C.W. Mally, Senior Entomologist,
Capetown, and we now have the great benefit of his investigations in

a work entitled "The Maize Stalk Borer," to be published by this

Department as Bulletin No. 3, 1920.* Mr. Mally has dealt with the
subject from a scientific, practical, and an economic standpoint, the

* Obtainable on application to this office, price Is. 6d. prepaid.
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result being- a valuable, comprehensive exposition wliicli is likely to

became a standard work in South Africa, and indeed in all maize-
growing" countries of the world. The subject has been treated so

exhaustively that it is not possible adequately to summarize the
contents of the publication. Moreover, it is of so much value that
it should be in the hands of every maize grower of South Africa, for

anything that is intimately concerned in an increase or decrease of

yield per acre in the Union's chief crop is of national importance and
calls for careful attention. The loss inflicted by the stalk borer is

estimated by Mr. Mally to be well over half a million pounds sterling

annually, and is, in effect, an indirect tax levied on the public.
Eliminate the loss and the saving effected would in two years cover
the cost of the elevators for handling the grain crops of the country.
Complaints continue to be received from farmers that their lands
have been devastated to siich an extent by the stalk borer and other
pests that they had to be ploughed and sown two, and even three,

times. Happily we have means of overcoming the pest, and
Mr. Mally gives a clear account of the control and remedial measures
to be employed in doing so. Briefly, the control measures are divided
into the following five groups, each one of which is complete in itself

and, under some circumstances, adequate for the suppression of the

insect :

—

1. X^proot over-wintered stubbles and stumps and burn them
together with any remnants of the stalks before moths emerge there-

from in spring. The farmer is then free to plant and to harvest as he
pleases.

2. Plant trap maize early and sow main crop late. Destroy
traps immediately the first pupae are formed, about 10th December.
Unless destroyed, traps do more harm than good. Trap maize should
be used as a supplementary measure rather than as a control measure.

3. The young larvae in the top of the plant can be poisoned or

crushed. Repeated applications may be necessary.

4. Make the most complete use possible of the crop by preserving

it as grain, fodder, and silage, and thereby avoid waste in the form
of pest-harbouring remnants. The burning of remnants will then be

necessary only as a " finishing touch " where a certain amount of

waste is unavoidable.
5. On some farms it may be an advantage to plant the silage

maize early so that it will serve as a huge trap to protect maize

planted as late as possible for grain.

Each maize farmer must, however, decide for himself which line

of action is best suited to his conditions and to what extent there

should be a combination of the above measures. We trust, therefore,

that farmers will obtain and study Mr. Mally's very valuable article

and carry out the advice he tenders, when a marked diminution in

the great losses caused by the maize stalk borer will speedily follow.

Export of Dried Fruit.

South Africa with its comparatively small population depends
largely on the oversea market for the sale of its products and the

consequent expansion of its agricultural industries. Therefore the

requirements of that market must carefully be studied and every

endeavour made to supply an article according to the tastes, and
sometimes the idiosvncrasies, of the consumer catered for. It is well
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known how conditions prevailing as a result of the war have helped
this country to open up a market oversea for its dried fruit, as well

as for other products for which formerly no market there existed.

But with the opportunities which thus arose of finding a wider outlet

for our produce and building up a much-needed oversea trade, there

have arisen also obstacles in the way to success through the action of

exporters sending forward inferior goods. We refer in particular

to the criticism which has recently been levelled by oversea and local

merchants at the poor quality of raisin produced in the Union and
placed on the London market. Prior to decontrol, the Imperial
Government paid the same price for all raisins, irrespective of quality

or package. Since the removal of control, however, the South
African raisin has commanded a smaller price than the product of

other countries, and the demand for it has seriously fallen off, the

principal cause lying in the failure to pack or grade the article with
sufficient care. Many complaints have been made in this respect,

and the oversea sale is seriously affected, the consequence of failure

to study the requirements of the market. During the war, when
supplies were short, the market was content to take anything provided
it was sound, irrespective of how it was graded, but now that trade
has reverted more or less to the ordinary competitive system, the need
is urgent for the marketing of our produce in the most attractive

manner and in conformity with the wishes of the market we wish to

secure. Other exporters, indeed, who recognized this in the past are

awake to the necessity of even greater care than previously in pre-

senting their articles for sale; Valencia packers are now doing this,

with the result that their goods are eagerly sought after by retailers,

while the sale of Cape raisins languishes. And it is expected that
there will be a heavy production of raisins this season, and producers,
merchants, and others concerned in the raisin trade have strongly
represented the urgent need for a change of methods to save the situa-

tion on the London market.

With a view, therefore, to fostering the trade in South African
dried fruit, the Department convened a conference of fruit

growers and others concerned, for the purpose of discussing the
question of inspection, grading, etc., of dried fruits for export, and
considering the regulations proposed to be issued in this connection.

The conference took place in Capetown on the 4th March, 1921,
and was most representative. Mr. Du Toit, Secretary for Agricul-
ture, was in the chair, and m his opening address outlined the present
position of the trade and the need for its proper control. Mr. H. E. Y.
Pickstone moved and Mr. Heatlie, M.L.A., seconded: "That this

meeting of delegates, interested in the export of dried fruit, is

unanimously in favour of the same being placed under Government
supervision, and under such regulations as may be decided upon
later."

The conference then proceeded to deal with the various clauses
of the draft regulations, drawn up by the Department, copies of which
had previously been sent to producers interested in the industry.
The matter was fully and freely discussed, and it is certain that the
regulations finally adopted, details of which will duly appear in the
Journal, will be the means of securing for South African dried fruit
the same excellent name on the oversea market that our inspected
produce now enjoys.
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DEPARTMENTAL ACTIVITIES

February, 1921.

(Note.—The work of the several Divisions and Schools of Agriculture covers a vi'ide

range of agricultural industry in the Union, and we give hereunder notes and observations

from certain of them treating with matters of special interest coming under their purview

during the month. The object of these notes, which are not concerned with general routine

work, is to inform the farmer of such matters as are calculated to be of interest and helpful

to him at the present time.

—

Editor.;

THE DIVISIONS.

ENTOMOLOGY.

The Sheep Blow-fly.—One of the principal stock problems in

Australia of recent years has been the control of the sheep blow-fly.

The losses from this pest have been enormous. Unfortunately, it is

not altogether unknown in South Africa, and several correspondents

of the Division of Entomology have suggested that the trouble is

upon the increase. The Division has been in communication with the

Queensland authorities with a view to ascertaining the progress in

the investigations in hand there, and, as a result, has been favoured

with the following suggestions for the solving of the problem, made
by the Queensland Special Blow-fly Committee of the Commonwealth
Institute of Science and Industry.

The jetting of sheep mentioned is accomplished with a high-
pressure spray pump delivering a solid jet of fluid. The poisonous
dip referred to is believed to be one well known on the South African
market, but here we would use five pounds of arsenite of soda in

place of the arsenic and carbonate of soda recommended.
" These suggestions are the outcome of seven years' investigations .... The problem is

a very complex one. It has been found, for instance, that out of somewhere about forty-nine

specifics used as preventives most were laseless, some fairly efEective, and several effective

for a longer or shorter period. It has been found, too, that sometimes a specific has been found
effective in one season and useless in another.

"Sick or wormy sheep are more susceptible to blowfly attack thanlhealthy animals. It is

wise, therefore, to keep the flock healthy. In the case of wormy sheep, they may be drenched
two or three times, with an interval of seven days, with arsenic and cpsom salts.

"Segregation of flyblown sheep should be always carried out. It is found that 'once
struck, always in danger' applies most certainly even in a moderately mild attack. We
consider that stricken sheep should be drafted off from sound sheep at the beguming of the
fly season.

"It has been estimated that even one dead sheep at watering places, camping grounds,

etc., will breed as many as 10,000 maggots, and is consequently quite sufficient to stock a
large paddock with flies within a month or six weeks. Therefore, where practicable, all

carcasses should be destroyed at such places as sheep congregate.
" The Orion Downs method of jetting a poisonous solution into the breech of the sheep

has been found very effective up to two and a half to three months. This was proved at

Gindie, where the Orion Downs formula of four packets of poisonous dip to 100 gallons of

water was used. But it was evident that the sulphur was in excess in that proportion of

dip, and as it appeared to us that it was the arsenical content of the various dips which was
the chief factor in poisoning the wool, it was decided to use only one-fourth quantity of the
Orion Downs formula to 100 gallons of water, sttpplemented by the addition of 4 lb. of

arsenic dissolved by 8 lb. of carbonate of soda, boiled for three-quarters of an hour in a
sufficient amount of water, say 5 gallons. This formula was used at Dalmally in April, 1920,
in the form of a jet at 100 lb. pressure. Not one sheep in about 3000 ewes was struck until

July, the flies laeing very active everywhere, thus putting the ewes over lambing without
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any trouble. Mr. Linton, of Mount Abundance, bad a similar experience with 12,000 full-

wooUed hoggets. He despaired of getting bis sheep shorn without serious losses. He wrote
Dalmally, and Mr. Russell gave him the formula as above. He had only three sheep struck

in isix weeks. Other cases are known to this Committee quite as convincing, so we say

positively—the use of the above method will save serious losses if applied in time, and it

may be repeated at intervals of, say, two and a half months without injury to fleece or health

of sheep. The cost, labour included, runs to about one farthing per head. One gallon will

jet about eight sheep if carefully used. We believe that the cleansing effect of a strong jet

is a big factor in the protection given.

"This method of jetting at the above strength only protects the breech of the sheep.

The Committee knows from experience that dipping in a poisonous solution will give a

certain amount of piotection. It was found in the Gindie experiments that three dippings

at intervals of three months minimized fly attack. The Committee is experimenting with
dips, with the object of protecting the whole body of the animal as has been accomplished
by jetting for the breech. To that end Mr. W. A. Russell, of Dalmally, has erected a shower
dip and 50-ft. swim dip to try and discover some method which will protect the animal from
the fly without injuring the health or the fleece.

"Many dressings for flyblown sheep have been tried out and found in the great majority

of cases useless. None of the naphthalene or carbolic preparations has been found of any
use. The Committee regrets that at present it is prohibited from publishing the results and
names of the dressings tried. Very few have been found effective, and it is hoped that in the

near future permission will be obtained for publishing the names of these di-essings, as the

Committee realizes that much money and time are being wasted by sheep-owners in using

dressings already known to this Committee to be useless. This is the worst season for fly

this Committee has known.
"A cheap and effective dressing for lambs' tails has come under our notice. We have

not tried it out yet, but many practical men are using it successfully. It is as follows :

—

15 lb. of fat, beef or mutton
;

IJ pints of paraffin oil. Mixed together.

To be warmed before using on the purse and tail of marked lambs."

Tipwilters.—These large, long-legged dark brown plant-bugs
{Holopternu valga) have, as usual, been much in evidence this summer,
and many garden-flowers have suffered from their attack. They are
very familiar creatures, and the name " Tipwilter " well describes
them. In the veld they have been noticed on small yellow flowering
composites, and in the garden they have been numerous on dahlias
and sunflowers, the latter seeming to be a preferred food-plant.

There is no other way of dealing with this evil-smelling creature
than that of collecting and destroying as many as possible. It may
be a bit discouraging at first, but a good deal of annoyance can be
avoided if the insects are regularly destroyed. The simplest means
to this end is a tin can with water and paraffin oil in it or some
carbolic disinfectant. The bugs can be knocked into the can from
the plant, and this is of easy accomplishment if done early in the
morning whilst the creatures are sluggish.

Fruit-fiy.—Upon the whole, the summer fruits in the Pretoria
District have escaped destruction by fruit-fly, but early in February
the inroads of the pest on yellow peaches became very marked in
some gardens. In one, where all the stone fruits were destroyed last

summer only the yellow peaches have been attacked this year, the
damage running to very nearly 100 per cent, of the fruits. This
instance seems to show how enormously this insect may breed up in
a few months, even after it has had a decided set-back. It will be
remembered that in Pretoria the damage was very great last summer;
it started early and continued to be severe all through. This is

attributed to the mildness of the preceding winter (1919), whilst the
relative freedom of attack during the earlier part of this summer
seems due to the frosts of the 1920 winter.
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Tomato Erinose.—This is a disease of the tomato plant often

mistaken for an attack of mildew. In bad cases of attack the stems

and leaves, and even parts of the green fruits, become covered with

white patches, and before long the plant is seen to be thoroughly

diseased and collapses more or less rapidly. The mildewed-like

appearance is due to abnormal growth of plant hairs, and this again

is due to the presence of a multitude of minute mites, which shelter in

the protection of the hairs and can only be detected with a microscope.

Tomato erinose usually starts in a small way as whitish patches on
the main stems, but, as the mites breed with great rapidity, it does

not take long for them to spread over the greater part of the plant,

carrying destruction with them. Badly diseased plants may not die

outright, but linger on in a withered, useless condition for quite

a while.

This seems to be a summer trouble and to be more in evidence

from the middle of summer onwards. It is reasonably supposed to be
the main cause leading to the failure of summer crops of tomatoes in

some parts where winter crops are quite successfully grown.
It has not yet been found possible to conduct experiments for its

control, but the application of nicotine extract or greatly diluted lime
sulphur, in the early stages of the disease, may arrest its progress.

Potato-stem Borer.—-A new pest in the shape of a potato-stem
borer from Lyndhurst, near Johannesburg, has recently come under
notice. This is the larva of a moth (Euzophera villora) which bores
in the stems and tubers, riddling them with galleries. It belongs to

a genus with several species of a harmful nature. One (E. osseatella)

has been reported as a potato-stem borer in Egypt; a second {E,
aglaeella) as a borer and girdler of walnuts in the United States ; a
third {E. semiftimeralis) as a borer in plums in the United States
and Canada.

Borer in Wheat.—When at Selborne, Sundays River Valley,
in November last. Entomologist Gunn found a considerable
amount of damage being done to wheat by a moth larva somewhat
like the maize-stalk borer, but smaller. The borers were in different

stages of development and located in the internodes. All the infested
plants were found to ripen prematurely, but the grain, although
yellow, remained quite soft. Similar borers were also found in

barley and oats. The moths bred at Port Elizabeth from these borers
have been identified as Sesamia calamistris, Hmpsn. This insect is

believed by Senior Entomologist Mally to be the same as that observed
by him throughout the coast-belt, especially at Alexandria, 1908. It

has been reported as attacking maize in Zanzibar and Southern
Nigeria.

Tobacco Slug at Middelhurg, Transvaal.—The tobacco slug
{Lema hilineata) has already been the subject of several notices in
the Journal. Its presence at Middelburg, Transvaal, is now to be
recorded. Writing to the Division under date of the 20th January,
1920, Mr. L. Watermeyer stated he had that day seen for the first

time at his farm, Hammarkop, insects on his tobacco plants which he
took to be the same as those described in the Journal for January.
Later, Mr. Watermeyer was good enough to send the Division
specimens confirming his observation.
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Locusts.—The indications at present (2nd March) are that next

spring there will be extensive outbreaks of voetgangers in many of the

Karroo districts. Farmers are urged to be keenly on the watch for

evidence of egg-laying and to report observations without delay to the

magistrate of the district. The outbreaks of voetgangers in Graaff-Reinet

and the neighbouring districts southwards have now nearly subsided.

About 1500 swarms are reported to have been destroyed in Graaff-

Eeinet district alone. As narrated in previous notes, a close approach
to eradication was quite impracticable, and swarms of flyers repre-

senting the voetgangers that survived the poisoning operations are

now spread far and wide. The chief movement has been west to

north. Swarms thought to have come from the middle Karroo area,

chiefly Graaff-Eeinet, have been reported since 8th February in the

Prince Albert, Beaufort West, Murraysburg, Victoria West, Rich-

mond, Britstown, Prieska, Carnarvon. Middelburg, and Steynsburg
Districts. Some small swarms of voetgangers in the Prince Albert

and Carnarvon Districts were also reported during February. It

further seems probable that there have been some swarms in the far

north-west. Sheep Inspector C. J. Mollett reported a swarm of

flyers at Lariesfontein, in the Calvinia District, in the middle of

February, and on the 26th of the month the Magistrate at Springbok
(Namaqualand) telegraphed he had learned of two small swarms of

flyers in Bushmanland.
The Railway Administration reports that during January and

February gangers on the track between Graaff-Reinet and Kendrew
destroyed seventeen swarms of voetgangers. One swarm is said to

have been one-quarter to half a mile wide by one-half to a full mile

long.

Woolly Ajyhis Parasite.—The outlook in the Transvaal for the

permanent establishment of this beneficial insect became very gloomy
early in February. The woolly aphis decreased almost to the
vanishing point owing, it is thought, to the very hot dry weather
where the largest liberations of the parasite had been made. But the

aphis has come on again, and is now (2nd March) already as prevalent
as it was in December, and the parasite is showing up strongly at

places where we thought it might have died out. The latest reports

from the Capetown branch of the Division are also very favourable.
Liberations of colonies reared at Pretoria have been made at ten

places in or near Pretoria, five in or near Johannesburg, and also at

one or more places in Heidelberg*, Standerton, Middelburg, and
Ventersdorp, in the Transvaal, and at Clocolan, in the Orange Free
State. One colony has also been sent to Kokstad, in Griqualand
East. Colonies reared at the Cape branch have been put out at

several places in the Cape and vStellenbosch Districts. Although
little larger than fly specks, the insects appear to be great wanderers
and readily able to find small colonies of aphis on trees a hundred
yards or more from where they are put out, despite intervening trees

of kinds other than apple.

The original material from America, which began to yield adult
parasites on 5th December, continued to yield a few up to the 22nd
February. Apparently nature wisely provides for the emergence of

the parasites after winter to be over a period of many weeks as an
insurance against all perishing throug-h lack of aphis at any time.
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Mystery Worm.—Following upon rumours of outbreaks of

mystery worm reaching' the Division from Southern Rhodesia, the
appearance of the pest in the high veld in March was anticipated.

A warning notice giving defensive measures was therefore issued to

the Press. To the close of February outbreaks in three Transvaal
districts have been reported. These are all in the low veld or bush-
veld, but later outbreaks may be expected in the high veld. The first

reports were received about the middle of February, and subsequently
reports came from Barberton, from Naboomspruit, and the valleys of

the Koedoes and Middle Letaba Rivers, north-east of Pietersburg.

Cheese Mites.—The advice of the Division having been sought
for the prevention of damage by cheese mites in factories, especially
during the summer months, the following remarks, based^on American
records, are offered for the information of those interested.

It is not possible to destroy mites which are actually within a
cheese, and there is no remedy except that of cutting out the infested
portion. Every cheese-room is liable to become infested, and all

efforts must be directed towards prevention. Nothing but the utmost
cleanliness and watchfulness will prevent the appearance of the mites.
These creatures breed all through the summer months, and in warm
houses they will breed in the winter. The rapidity of their multiplica-
tion under favouring circumstances is almost incredible. Throughout
the summer months they are soft-bodied and possess comparatively
feeble powers of locomotion. In the soft-bodied form they can endure
a fast of eleven weeks, and although they may not travel far at one
time, they may cover considerable distances in a search for food.

The remarkable feature of their biology is the provision that a
number may fast for an indefinite period. Thus, when mites have
devoured a whole cheese and there is no more accessible food, all

the young ones and all the old ones die off. Those that are middle
aged have the power of undergoing a complete change of form,
acquiring a hard brown protective covering into which all the legs

can be withdrawn in repose. These resting forms are those that can
survive until food is available. They remain inert until some insect

or animal, such as a mouse, passes near by and then seize on to this

with their legs taking the chance of being transported to some new
supply of food. The difficulties of disinfecting are due to the extreme
tenacity of life of the mite in the resting stage.

Infested rooms should be cleaned out thoroughly, fumigated with
sulphur, and washed with a strong soap solution. The fumigation
with sulphur should be at the least at the rate of two pounds to every
1000 cubic feet of enclosed space.

The Vegetable Ivory Beetle (Coccotryplies dactyliperda F.).

—

Soft-goods merchants in Durban have considerable trouble with a
small insect damaging the buttons (on ready-made garments) made
from the so-called *' vegetable ivory," which is the hard seed of a
palm, Hyphaena crinata. The insect is a small beetle, rather more
than one-sixteenth inch long. The beetles are not often seen wander-
ing about, and the first thing noticed usually is that the buttons are
attacked. Storekeepers are therefore inclined to think that the
buttons are infested when received. However, no trouble is experi-

enced with buttons in closed packages, and buttons on the clothes

which are most exposed are the most damaged. It is therefore

considered that the infestation is derived mainly from beetles on the
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premises. The inside of the button is eaten out, till only a shell i&

left. Beetles, pupae, grubs, and eggs may be found together, and it

therefore seems as if breeding inside the button is continued as long
as there is any food left. As many as 30 beetles and 50 pupae and
larvae have been counted in one button. Merchants have to replace

the damaged buttons, and the expense in large establishments is very

considerable. What is apparently the same trouble has been dis-

covered by the Eastern Province Entomologist at Port Elizabeth

;

but it is said not to be serious there, and it is possible that the insect

is one which will be troublesome only in the warmer parts of the

country.
it is possible to kill the insects in the buttons by treating them

with certain substances or by fumigation ; but this is hardly practic-

able with big stocks of clothing, and there is no assurance that

reinfestation will not take place. Preventive remedies will probably
prove more effective, and it is intended to carry out certain experi-

ments. Durban merchants are stipulating that no vegetable ivory

buttons are to be supplied with their orders, and this seems to be
the simplest safeguard against loss, unless the manufacturers of

vegetable ivory buttons could make them proof against attack, which
could probably be done by incorporating some poisonous substance
with the material with which the buttons are coated.

February Insect Trouhles.—During the month of February
letters have been received and dealt with by the Pretoria office of

the Division of Entomology upon the following pests and matters
appertaining to insect control :

—
Orchard insects : Fruit-lly ; red scale ; mealy bug of figs, vines,

citrus ; Australian bug ; root knot of peach and fig. Field-crop
insects : E,oot knot of vegetables

;
potato gallworm ; mystery worm

;

tobacco slug ; melon aphis ; cabbage aphis ; red spider ; melon fly
;

potato-plant bug. Garden insects : Red spider ; tip wilter bug.
Household insects : Ants ; fleas ; bed bugs ; cockroaches ; tampans.
White ants, destroying wood-work of houses, teff, forestral trans-
plants, etc. Cotton insects : BoUworm ; leaf-eating caterpillars

;

" jassid disease." Maize insects: AVeevils. Miscellaneous: Mill
insects ; cheese mites ; insect galls on grass ; Australian bug in wattle
plantations

;
phoracantha borer of eucalyptus ; scab of springbok

;

hare ticks ; bagworms ; lawn caterpillars ; Indian cochineal

;

fumigation.

VETERINARY EDUCATION AND RESEARCH.

Scab in Sheep Kraals.—A very interesting and most important
series of experiments have just been concluded by Mr. H. H. Curson,
the veterinary research officer in charge of the laboratory at Grrahams-
town. It will be remembered that Shilston in Pietermaritzburg first

carried out experiments under strictly scientific conditions with a
view to establishing the longest period that a sheep kraal will remain
infected with scab. He found that if scabby sheep were taken out of
a kraal, and the kraal left empty for sixteen days, and if clean sheep
were then put back into the kraal, these sheep would remain free of
scab. In other words, the kraal is not able to retain the infection
for a period of sixteen days. The same results were obtained by
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Bedford working at Onderstepoort (see Third and Fourth Reports of

the Director of Veterinary Research).

These results have often been questioned by farmers who believe

that an infected kraal is capable of retaining the infection for months
or even for a year and longer. It was with the object of demon-
strating the erroneousness of this belief that the investigations were

again undertaken by Mr. Curson. The suggestion of having the

results obtained by Shilston and Bedford retested was first made by
the Somerset East Agricultural Society. The Division of Sheep then

took the matter in hand, and it was decided that Mr. Curson would
arrange and supervise the experiment in Somerset East, the sheep

inspector of the area actually controlling the experimental animals.

In addition to this, three similar experiments were concluded in

Grahamstown. It may be added that further similar experiments on

a much larger scale are being carried out at Onderstepoort. A full

detailed report of all this work will be published later. These notes

are merely intended to give farmers the outstanding results of Mr.
Curson's tests.

In the first experiment an open sheep kraal measuring 80 x 43 feet

was used. A flock of sheep, 12 of which were infected with scab, was
kept in it for over a month. The kraal was then left empty for

sixteen days, after which period six clean sheep were brought into

it and left there for 27 days. All these sheep remained free of scab.

In the second experiment an open sheep kraal 21 x 21 feet was
occupied by eight scabby sheep for 18 days. The kraal was then

again quarantined for 16 days, and then two sheep and one goat were

put into it for 38 days. All three animals remained clean.

A closed corrugated iron shed 9 x 10 x 12 feet was occupied

by eight scabby sheep for 18 days, and then left empty for 16 days.

Two clean sheep were then put into it for 38 days, and remained free

of infection.

The last experiment was the one carried out in Somerset East in

collaboration with the Division of Sheep. Two scabby sheep were

left in a closed brick stable measuring 6 x 12 x 12 feet for 84 days.

The Somerset East Agricultural Society was particularly keen that

a closed stable should be used instead of an open kraal. It was
suggested that the former would retain the infection much more easily

than the latter. After removal of the two scabby sheep the stable was
left empty for 16 days, and was then occupied by two clean sheep for

47 days. At the end of the experiment, these two sheep were found

to be free of scab.

It may be added that all these kraals or sheds contained some
6 inches of manure, and in addition logs covered with bark and stones

were used in the second and third experiments, to afford as much
protection as possible to the scab parasites. Furthermore, infected

wool and crusts were taken from the scabby sheep on the day they

were removed from the kraal and deposited in the latter, so as to

ensure a heavy infection. Nevertheless, as can be seen from the

above results, no single animal picked up the infection on being put

in the kraals after a period of 16 days.

We can therefore safely assume that the results originally ai^ived

at by Shilston and Bedford were correct, and that if scabby sheep be

taken out of a kraal, shed, or stable, and the latter left empty for

16 days, there will be no danger of reinfection if clean sheep are put

back into this enclosure after this period.
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VETERINARY.

Mr. James Chalmers, M.R.C.Y.S., Government Veterinary-

Officer, who has just completed a visit to Argentine, Uruguay, Brazil,

and England, in connection with the export of meat and its products,

furnishes the following preliminary remarks, to be amplified later on

by detailed reports, for the information of all interested in the

subject :
—

Argentine.—A.S is well known, this country supplies most of the

world's markets to-day with meat and meat products. It has a

population of 9^ millions. The following are the approximate figures

for stock at the last census in 1914, viz. : Cattle, 26 millions; sheep,

43^ millions; goats, 4^ millions; and pigs, 3 millions.

Like the Union of South Africa, the Argentine is divided up
into districts or departments. The principal city in the Republic
is Buenos Aires, which has a population of 2| millions. It is here

that all of the frigorificos (or abattoirs) are situated at the coast.

Although this country has to-day a great reputation for meat,

etc., I am informed by those better able to express an opinion that

there remains a still greater future before the Republic, and that the

possibilities are enormous. The country or veld appears to be of

greater density and of better quality than that of South Africa. The
low-lying veld is marshy and coarse, but the undulating upper veld

is on a par with the best to be seen in the United Kingdom. The
country generally is flat. The rainfall is good and spread over a

longer period than that of the Union. The farms or estancias are

large, but are cut up into fenced paddocks or camps, and are all run
in the latest up-to-date scientific manner. Where necessary, bore-

holes have been put down to get water, and complete irrigation exists.

The result is that all farms have large areas growing lucerne, into

which the cattle are turned three months prior to their being sold for

slaughter. Practically all farms haVe a cattle dipping tank to

eradicate ticks—as it is a punishable offence which is strictly enforced

to send cattle to the market showing tick infestation.

All stock (cattle, sheep, and pigs) are loaded into trucks at one
end (of a row of trucks) and are driven through until they are one
by one filled, when dividing doors are let down at the ends. The
only difference is that sheep and pigs are conveyed in double-deck
trucks. This arrangement does away with the necessity of a large

loading " bank."

Argentine farmers have to-day to thank their Bureau of Animal
Industries and its various divisions for the prosperity and develop-
ment which have produced such contentment amongst them. The
most important of these divisions is the Veterinary, which has the
meat inspection control as a sub-department.

To give some idea of the importance of the meat inspection
department, there are under its control 12 frigorificos and 84 sausage
factories, which necessitate the employment of one chief of sub-
division (who is a veterinary officer), 64 veterinary officers, and 104
laymen (under control of veterinary officers). As a comparison,
there are only 57 veterinary officers in the whole Veterinary Division
of the Union of South Africa.
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As all the frigorificos are situated near to Buenos Aires, this

permits administratively of the establishment of two markets to which
all stock must be consigned. These are situated within the boundaries
of the city, and come under Government sanitary control. One
market deals with all equines, cattle, and pigs, and the other
is solely for sheep. All buyers visit these, and on purchase consign
stock per rail direct to frigorificos.

The breeds of cattle most favoured are in order of importance

:

Shorthorn, Hereford, Aberdeen-Angus; of sheep: Leicesters,

Lincolns, Merino; of pigs: Poland, China, and Berkshire. The
diseases of importance met with in stock are:—Cattle: foot and
mouth, tuberculosis, actinomycosis, anthrax. Sheep : foot and mouth,
scab, anthrax. Pigs : tuberculosis, foot and mouth, trichinosis.

In some areas Texas fever or ordinary redwater is prevalent
amongst cattle, and a campaign of tick eradication is proceeding.
East Coast fever does not exist.

During 1919 the following were slaughtered under Govern-
ment supervision : 2,052,498 steers, 256,263 cows, 6171 calves,

2,551,404 sheep, 261,041 pigs.

The following were exported during January to October, 1920 :

1,416,299 frozen carcasses of mutton, 3,833,178 frozen beef quarters,

544,705 chilled beef quarters.

Uruguay.—The country, generally speaking, is more undulating
and hilly, and the veld is similar to that of the Argentine. It has
a population of 1,378,808, and its area is 72,153 square miles.

The following are the approximate figures for stock at the census
of 1916:—Cattle, 8 millions; sheep. Hi millions; goats, 12,000;
pigs, 304,000.

The country is divided into 19 departments. The three

frigorificos in the country are situated at the coast near to Monte
Video, the capital.

The remarks already made regarding Argentine are applicable

to this country, with the following exceptions :—In the meat inspec-

tion department there are employed in Government service one chief

of sub-division (who is a veterinary ofiicer), 15 veterinary officers, and
26 laymen. The breeds of cattle most favoured are Herefords and
Shorthorns.

During 1918 the following were slaughtered under Government
supervision:—796,725 cattle, 119,768 sheep, 15,298 pigs.

The following were exported during January to July, 1920 :
—

65,456 metric tons of frozen beef quarters, 17,077 metric tons of

jerked meat. The latter is meat which has been salted and sun-

dried.

Brazil.—On account of language difiiculty, I was not able to

gain much information. The Hereford breed predominates, and the
export of beef is on a par with that of South Africa.

United Kingdom.—My investigations were confined to London
and the Smithfield market, and it is intended to publish later on a
full report thereon.



310 Journal of the Department op Agriculture.

BOTANY.

At the beginning oi the month Dr. Pole Evans and Dr. Phillips

went to Capetown to a conference of botanists to discuss the proposed
" pica" survey of the Union in connection with the investigation of

lamziekte ; the botanists composing the council of the Botanical

Survey have been asked to assist in this matter.

In the National Herharimn numerous determinations have been
made for the Division of Veterinary Research in connection with its

work on stock diseases. The Forest Department has also been assisted

with identifications of forest trees, and much information has been
accumulated with reference to the yellowwoods (Podocarpus spp.).

Arrangements have recently been made for the acquisition of the

valuable collections of E-hodesian plants made by Mr. Fred Eyles

;

this will be of great value both from a scientific and economic aspect.

In the pathological section there has been considerable corres-

pondence with farmers on the subject of bacterial diseases of plants,

which have been especially prevalent. Bacterial wilt of potatoes and
tomatoes has been sent for identification from various localities in the
Transvaal, Natal, and Swaziland.

A particularly severe case of bacteriosis in cotton {Bacteriuvi
vialvaceartiTn) was reported from Wolhuters Kop. A large number
of seedlings were attacked, remained stunted for some weeks, and
finally died. Our correspondent 'stated that this was not a case of one
plant dying here and there, but was a matter of acres. Angular leaf-

spot caused by the same organism has also been recorded from
Swaziland.

The bacterial disease of tobacco previously recorded from the
Piet Retief District is now spreading rapidly at Marikana in the
Rustenburg District, and is probably very widespread. So far as the
investigation of this disease has gone, it bears a very strong
resemblance to the wild fire in tobacco recorded in the United States.

A bacterial blight of Sudan grass sent from Kaalfontein and
found at Groenkloof and in the experimental plots at the Laboratory
is also under investigation.

In connection with the study of ergot on paspalum germinating
sclerotia have been found for the first time in South Africa—an
important discovery from a scientific point of view, as it completes
the life-cycle of the fungus and establishes its identity as Claviceps
Paspali.

On the recommendation of this Division, a further examination
of the poplar plantations in the Bedford district was made by the
Forestry' Department, and numerous specimens of bark were collected.
An examination of these confirmed the opinion that the death of many
of these trees in recent years is due to a fungus parasitic on the living
trees. The disease is thought to be identical with Cytospor'a chryso-
sperma reported from America as causing a serious disease of poplars,
willows, etc.

What promises to be quite a serious disease of arums (Richardia
spp.) has recently been noticed. The trouble is characterized by the
presence of disfiguring spots on the leaves, which in severe cases cause
the death of the latter. It is caused by the fungus Cercospora
ricliardiaecola, and spraying experiments are being conducted with a
view to finding a means of controlling the disease.
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In connection with the spraying experiments being carried out at

StelJenbosch against scab or fusicladium in pears, the Western
Province mycologist reports that whilst it is rather premature to state

what the results are likely to be, these promise to be less satisfactory

than was at first anticipated, in that the sprayed trees show a fairly

high percentage of infection. This is probably due to certain

unavoidable causes such as heavy rains in the spring and the

protracted periods of blossoming and fruiting.

The disease known as " vrotpootje " in wheat is one which has
been known to farmers in the Western Province for a number of

years, and about which prominent wheat growers are becoming rather

concerned. The symptoms appear to correspond with those of the

disease known as " take-all," which occurs in Europe, Australia, and
America. A series of field experiments in the control of this disease

have been planned in collaboration with the botanist at Elsenburg,
Mr. Starke, of Messrs. C. Starke & Co., having kindly allowed the

Department the use of several acres of land near Durbanville for this

purpose. Any information with regard to this disease which can be
furnished by wheat growers in the Western Province will be much
appreciated.

THE SCHOOLS OF AGRICULTURE AND EXPERIMENT
STATIONS.

CEDARA, NATAL.

Kikuyu Grass.—Analyses of Kikuyu grass hay have been made
and compared with the composition of veld hay. They are as

follows :
—

Kikuya (rrass Kikuya Grass Veld Hay
Hay cut Hay cut cut March,

February, 1919. December, 1920. 1915.

Per cent. Per cent. Per cent.

Moisture 17.7 11.2 8.4

Ash 8.8 11.2 5.1

Crude protein 14.5 10.3 3.8

Amides — 3.8 .5

Crude fat 1.7 2.6 2.8
Soluble carbohydrates . 33.8 37.4 47.4
Crude fibre 23.6 23.5 32.1
Nutritive ratio — 1:4.4 1:14.4

These analyses show the high feeding value of Kikuyu as

compared with veld hay; its high nutritive ratio should be noted.

Farm.—During the month a commencement will be made with
silage making ; the requirements for the cattle for the winter months
approximate to 400 tons. Most of this will be maize silage this

year owing to the soya-bean crop failing through damage by hail
and by cutworm attack. Dairy cows are requiring heavier feeding,
owing to the poorer grazing. A convenient rough guide to the
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amount of coucentrated food to be fed to a dairy cow daily is to allow

1 lb. of concentrated food to every 4 lb. of milk yielded ; a second
method is to allow as many pounds of concentrated food daily, as the

cow yields pounds of butter-fat weekly.

Poultry.—For the period 26th December, 1920, to 25th January,
1921, the total e^g production from the 120 hens in the laying com-
petition was 2444, or an average of 20 eggs per bird for the period,

which must be considered very satisfactory. The 54 ducks under
test laid during the same time 1065 eggs, an average of 20 also.

White Leghorns lead in the fowl competition and Indian Runners
in the duck competition. The best pen in the egg-laying competition
has up to 2nd February, 1921, laid 893 grade A eggs and 7 grade B
eggs in a period of 44 weeks. This pen is White Leghorns. This
compares with Cedara-bred birds under similar conditions as follows :

In 9 months 12 hens laid 1912 eggs, an average of 159 eggs per bird,

with the highest individual record of 204 eggs for 9 months.

GROOTFONTEIN, MIDDELBURG (CAPE).

Notes on the Planting of Crops during April.—During April
wheat, rye, oats, barley, emmer, and rape may be sown for grazing
purposes. When these crops are raised mainly for grazing, a larger

quantity of seed should be used than when sown for grain. Also
when sowing Durums a greater weight of grain should be used than
of the " common " varieties of wheat, as the grain of the Durums is

much larger and the plants do not stool as well as the common wheats.
The difference in the number of grains in a measured quantity of

seed, between Durums and the common wheats is sometimes 50 per
cent, more in the case of the latter. While an average of 40 lb. of

seed per acre of the common wheats is sufficient for most areas when
grain is the object, it would be necessary to sow 60 lb. of the Durum
types to procure a similar stand.

The following rates of seeding per acre are dependent on locality

and the time of year sown :
—

DuruTn wheat may be sown at the average rate of 50 to 60 lb.

per acre for grazing.

Common wheats at the rate of 30 to 50 lb. per acre for grazing.
Rye at the rate of 40 lb. per acre for grazing.

Oats at the rate of 50 to 70 lb. per acre for grazing.

Barley at the rate of 40 to 60 lb. per acre for grazing. Barley
sown for grazing has not proved a success at Grootfontein, as it does
not recover as well as some of the other crops after being fed off.

Emmer at the rate of 60 to 70 lb. per acre for grazing. The
Emmer grain is enclosed in the chaff, and therefore this point must
be considered when estimating the quantity required. This also
explains the apparently large amount of seed recommended per acre.

Rape at the rate of 3 to 5 lb. per acre. This crop gives a large
amount of feed with the first growth, but does not withstand frost

when fed down. It is a very quick grower, and is generally quite fit

for grazing about ten weeks after being sown.
All the above weights are for broadcasting ; the quantities may

be lessened by about 15 per cent, when drilled.
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Lucerne.—March is the best month for establishing lucerne
where there is no clanger of the caterpillar pest, and the month of

April ranks next. Where there is danger from caterpillar, it is

often to be found that the early winter months are the best for plant-
ing. Where irrigation is practised, lucerne may be sown during any
month of the year, provided the soil is not weed-infested, but March
and April are recommended for the summer rainfall areas for the
following reasons : A good germination may be expected, as the soil

is warm and yet is not dried out as it would be by the excessive heat
of mid-summer. The young plants make a good root growth before
the winter, and lastly the weeds that come up in spring and summer
are killed by cultivation prior to sowing, and any that remain are
killed by the first frosts.

Maize.—Special selections made from an early yellow dent maize
called " Minnesota 133 " are proving to be early and prolific. These
were sown on the 20th October, 1920, and several matured at the end
of February, 1921. This would not be considered early in the maize-
growing areas, but is early for dent varieties in the Karroo.
Minnesota 133 has proved to be suited to semi-arid conditions in

America, especially over the Great Plains area, where it has occupied
first place in yield in many tests {vide Neio South Wales Agricultural
Gazette, July, 1919, page 499).

Sudan grass continues to be a very successful crop for the
Karroo. A plot sown on the 20th October, 1920, produced a good
cutting at the flowering stage on the 14th January. 1921, giving a

weight of 5 tons of green fodder, which lost about 60 per cent, on
being made into hay. The height of this cutting averaged 5 feet

6 inches, and although the crop was grown in rows 2 feet 6 inches
apart, all the stalks were very fine. The second growth, now at the

flowering stage, is ready for harvesting and is about 4 feet 6 inches
in height (25th February, 1921). If harvested for fodder or hay at

the flowering stage. Sudan grass makes a further growth immediately
after cutting. Natural crosses between Sudan grass and " Early
Amber cane " and " Planters Friend " sorghums, are very vigorous,

being over 10 feet in height and possessing characters mid-way
between the parents, that is, the stalks are finer in growth than either

the Amber cane or Planters Friend, and carry heavier leaves.

GLEN, ORANGE FREE STATE.

Owing to copious rains, the prospects for the winter are good.

Winter Feed.—The importance of providing green feed for

winter cannot be emphasized too strongly, particularly as the

majority of the summer crops have succumbed to the dry weather.
As winter crops have to go through a very dry period, the importance
of good cultivation is evident.

Educational.—The staff was fully engaged during the month
holding various meetings and judging at shows. All available

accommodation at the institution is booked. The number of students
on the roll is 63.
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potchefstroom, transvaal.

In March, Kale (variety Chou MouUier), Dwarf Essex Rape,
Early Bye, and Barley will be sown to provide green winter-feed for

stock. Farmers are advised, especially in the drought-stricken

section of the Province, to sow the last three crops and also Winter
Dun and Algerian oats in March and April with the late rains (if

any), in order to provide green feed in early winter for cattle, pigs,

and more especially sheep. On irrigable land, Winter Dun and
also Algerian oats will be sown in April at this station, in order to

provide grazing for ewes dropping their lambs in early winter. Such
crops are grazed at various intervals as late as the end of July and
sometimes the middle of August. The yield of oat grain or hay is

not materially reduced, provided a fair supply of irrigation water
is available in late winter, and the land is in a good state of fertility.

A small plot of sunflower on the experimental section yielded
green forage at the rate of 14| tons to the acre. On the farm an
area of 1^ acres of sunflower yielded 10 tons of green fodder, whereas
an adjoining crop of maize proved a failure and would realize

(estimated) about 2 tons green feed to the acre. Sunflower silage has
been made in order to test its feeding value and palatability compared
with maize silage. The crop has proved more drought resistant than
maize.

An analysis of the results of trials with varieties of wheat under
irrigation for several years up to and including 1920, in each case

shows the following varieties as leading in the periods for which-
averages were taken :

—
1. Varieties in a Five-year Average (yield in lb. per acre).

—

Gluyas Early, 1561 ; Australian Early, 1481 : Marshall's White,
1461; Eymer, 1411.

2. Varieties in a Four-year Average (yield in lb. per acre).

—

Gluyas Early, 1511; Washington Blue Stem, 1442: Comeback, 1421;
Red May, 1305.

3. Varieties in a Three-year Average (yield in lb. per acre).

—

Gluyas Early, 1748 ; Comeback, 1528 ; Bombay, 1513 : Australian
Early, 1436.

Note.—Washington Blue Stem and Comeback grown for four
years only; Bombay for three years only.

For the Indian varieties Lalkasarwali and Pusa No. 12, with
Union Sel. No. 3, only two years' results are available. The jdelds

in lb. per acre of the leading varieties, on the average results for

1919 and 1920, are as follows : Lalkasarwali, 1812 ; Gluyas Early,
1665: Bombay, 1585; IJnion Sel. No. 3, 1524; Pusa No. 12, 1477.
Although the comparative positions of these varieties must not be
taken as final, the results indicate that Lalkasarwali is a variety which
farmers, growing wheat under irrigation in this area, should give a
trial. It is a bearded variety, earlier than Gluyas Early.

Fruit growers are advised at this time to pick up and destroy
all fallen fruits, in order to assist in controlling codling-moth and
fruit-fly. Wherever weeds have made any headway in orchards, or

a green manure crop has been grown, these should be ploughed in

now, in order to allow the vegetable matter to decay before the dry
weather sets in.
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WEEDS OF SOUTH AFRICA.

By K. A. Lansdell, Botanical Assistant, Division of Botany,
Pretoria.

The occurrence of noxious weeds has assumed an economic aspect in
South Africa, a country of vast expanse, and the problem of their
control is engaging serious attention.

South Africa has enormous agricultural wealth, and Government,
stockowners, and farmers are striving after greater production. In
the endeavour to produce greater crops there is a danger of pasturage

GROUND LEVEL

.-.i;r£
MULE

QOTYLtDONS WITHIN

SEED COAT

Fig. 1. -Seedling of "Malta Thistle"'

{Centaurea melitensis) with
epigean germination.

Fig. 2.—Seedling of Pea with hypogean
germination.

and wool being destroyed by the gi^owth of weeds, and during the last

ten years the appearance, growth, and spread of noxious weeds has
increased considerably. It is partially through the lack of knowledge
and literature on South African weeds that the noxious weeds problem
in the Union has become so serious. Every farmer should be able

to distinguish the noxious weeds on his farm so that he may be in a

position to cope with the danger. The present work has been prepared
with this end in view, and is intended for the use of the farmer,
the student, and the general public. The illustrations have been
prepared solely from the noxious weeds found in South Africa.
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This publication is the first of its kind in South Africa. Although
the fullest use has been made of field observation and the material

at the Division of Botany, Pretoria, the author feels that much
remains to complete our knowledge of the South African noxious
weeds; therefore. specimens of suspected weeds, with full information
about them, will be welcomed, and should be forwarded O.H.M.S. to

GROUND LEVEL

Fig. 3.—"Mexican Marigold" {Tagetex

m.huita). showing fibrous roots.

Fig. 4.—"Spear Thistle" {Onicus
eanceolatun), showing the
tap root.

the Chief, Division of Botany, Pretoria. In this way much valuable
knowledge will be obtained which can be used in future to supplement
the information contained in this work.

In the text of the illustrated pamphlets entitled " South African
Weeds " which are from time to time published by the Division of
Botany, botanical terms are occasionally used. As these terms are
often not generally known to lavmen. and as it is difficult to write
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popular articles without the use of many of these technical terms,
an illustrated glossary on the morphology of weeds has been prepared.

Classification of Weeds.

Weeds may conveniently be classified according to the time they
take, to complete their life-history, and three main types can be
recognized, namely cmvnal, biennial, and perennial weeds.

Fig. 5.—"Canada Thistle" (^C'nicus n.rrensis), showing the underground
rhizome or root-stock.

Annual Weeds are those in which the complete life-history is

completed within one growing season. The seed germinates and the,

resulting plant produces roots, stem, leaves, flowers, fruits, and seeds
all in the same season, and then dies. The Mexican Poppy {Argenione
Mexicana), the Mexican Marigold {Tagetes viinuta), the Khaki Weed
(Alternanthera achyrantha), Cocklebur (Xanthium occidentale),

Burweed (Xanthium spinosum), are examples of this type.

Biennial Weeds complete their life-history in two growing
seasons. Germination takes place in the spring and during the first

season only root, stem, and leaves are formed. The leaves often
consist of a rosette pressed closed to the ground. In the second season
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Ihe stem elongates and produces flowers and seeds, and so completes

the life- history, e.g. the Spear Thistle {Cnicus lanceolatus), St. Mary's
Thistle {SilybuTn marianum).

Perennial Weeds produce roots, which send up flower-stalks year
after year, and such weeds may exist for an indefinite period, e.g. the

Canada Thistle {Cnicus arvensis) and the Prostrate Star-bur (Acantho-
spermum xanthoides).

HAVSTORIA'^]

STEM OF DODDER
(iNLiSCiC)

Fig. 6.

—

(1) Stem of "'Dodder" QCu.scnfa sp.), showing haustoria.

(2) Portion of stem with haustoria enlargctl.

The following table gives the duration of twelve noxious weeds

Common Name. Scientific Name. Type of Weed.

Blessed Thistle
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In germination the cotyledons may come above tlie ground, in

which case the germination is said to be epigean, e.g. the Malta
Thistle (Centaurea meliteiisis) , etc. ; when they remain below the
ground the germination is hypogean, e.g. broad bean seeds or pea
seeds, etc. (See figs. 1 and 2.)

The Root is one of the four important organs of a plant. It

increases in length by the elongation of the growing point, which is

situated a short distance behind the extreme tip. Not far from the
root apex are the root hairs, which are the channels through which
the water of the soil with mineral salts in solution enters the root.

There are different kinds of roots, e.g. :
—

.4 fihrovs root, one in which the rootlets are in the form of

fibres, such as the Mexican Marigold (Tagetes minuta), etc.

(See fig. 3.)

A tap root is an elongated much thickened main root, e.g. the
Spear Thistle (Cnicus lanceolatus) . (See fig. 4.)

Fig. 7.—Stems showins: opposite and alternate leaves.

In the Lucerne Dodder (Cvscuta spp.), which is a parasite, peg-

like out-growths called haustoria are produced from the stem which
penetrate the tissues of the host and absorb food. These haustoria

are regarded as modified roots. (See fig. 6.)

The Stem is the axis of a plant usually above the ground. It is

divided into nodes and internodes; the leaves arise at the nodes, and
the portions of the stem between the nodes are the internodes. Buds
are also produced on the stem in the axils of the leaves. (See fig. 7.)

A rhizoTne is a creeping underground stem which sends out roots

from its lower surface, and stems and leaves from its upper surface,

and so forms new plants, e.g. the Canada Thistle (Cnicvs arvensis).

(See fig. 5.)
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, FLOWER HEA J

Fig. 8.— The Devil's Claw (Marfynia

fraf/ram'), showing a pubescent

stem.

Fig. 9.—"Sow Thistle" (Sonchi/s

oleracevfi), showing a
striate stem.

Fig. 10.—The Cocklebur {Xanthlum
OccidentaU'), showing rough
stem.

Fig. 11.—The Corsican Thistle
( 'ardu'us pycnoceiihalns),

showing portion of the

winged stem.
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The surface of the stem may be quite smooth, as, e.g. the Burweed
(Xanthkau spinosuni), or it may be covered with hairs or other out-
growths. Special terms are applied to the stem according to the
nature of its surface. It may be:—

Pubescent, i.e. covered with vejy fine iiairs as in the Upright
iStarbur (Acanthosperiiun/i hispichim) and the Devil's Claw
(Martynia frograns). (vSee fig. 8.)

Striate, when tlie stem is grooved with longitudinal furrcjws as

in the Sow Thistle {Sonclmx oleraceus). (See fig. 9.)

Rough, when the stem is covered with stiff coarse hairs, as

the Cocklebur (Xanthium occidentale) . (vSee fig. 10.)

Winged, when the base of the leaves is produced as a ridge or

wing on the stem, as in the Malta Thistle (Centaurea
iiielitensis). (See fig. 11.)

(To be continued .)

Fruit Export.

Shipments of fruit for overseas during the month (^f February,
1921, were as follows:

—

Eiv Capetown (boxes): Peaches, 7290; pears,

99,394; plums, 13,517; nectarines, 899; grapes, 16,899 ; melons, 488,
E.r Port Elizabeth (boxes) : Pines, 447. E^r Dur])an (boxes) : Pines,
277. Ea; Capetown to America in ventilated hold (boxes) : Melons,
2213. Total boxes exported during the month : 141,424.

Total shipments from all ports during 1920-1921 deciduous fruit

season: November, 1920, 42 boxes; December, 1920, 27,422 boxes;
January, 1921, 76,280 boxes; February, 1921, 141,424 boxes. Total,

245,174 boxes.

Exports for the 1919-1920 deciduous season anjounted to 265,300
boxes.

The Union's Maize Industry: Conference nt
Potchefstroom.

The Principal of the Potchefstroom School of Agriculture has
arranged a conference of maize farmers and others interested in the
maize industry to meet at Potchefstroom on the 6th April, 1921. The
morning will be spent in the experimental fields of maize, and after

lunch, which will be provided at the institution, a series of lectures

on maize growing and other matters concerning the industry will be
given by officials of the Department. Towards the evening the
experimental plots and other points of interest at the institution will

be visited. It is jjroposed, also, to have an open discussion on the
questions of maize export and the system of crop estimates.

11
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WHEAT AND ITS CULTIVATION.

Extracts from Bulletin No. 22 of the Department of Agricul-
ture, Victoria, Australia, with Notes concerning their
APPLICABILITY TO WhEAT-GROWING IN SoUTH AfRICA, WITH
Special Eeference to the South-western Wheat Areas of
THE Cape, by E. Parish, B.Sc, Department of Agriculture.

Bulletin No. 22 of the Department of Agriculture, Victoria, on
" Wheat and its Cultivation," by A. E. V. Eichardson, M.A., B.Sc,
contains in 160 pages a remarkable collection of information con-

cerning wheat cultivation in Australia. Chapters full of interesting

and valuable detail are given on seeding operations, methods of

cultivation, manurial problems, wheat improvement, wheat varieties,

seed wheat and its treatment, and a summary of essential factors

in successful wheat cultivation. Since the climate in Victoria is

somewdiat similar to that of the south-western area of the Cape, much
of the information to be found in this bulletin is directly applicable

to wheat growing in these parts. Moreover, no complete collection

of information on this subject in South Africa has hitherto been
published. It is thought, therefore, that the publication of the

Victoria bulletin in the following abridged form by selecting certain

extracts considered applicable to wheat growing in South Africa, with
the addition of remarks and information based on South African
experience, will be of direct benefit at this season to the wheat
growers of the south-west Cape. For fuller detail and information
the bulletin should be obtained from the Department of Agriculture,
Victoria.

Information, conceiniihg Victoria.—The rainfall of the dry-land
wheat areas of Victoria is in the neighbourhood of 20 inches or less,

and is largely distributed over the months of April to October, being
therefore almost identical with the rainfall of the south-west area of

the Cape. The wheat production—average of the four years
1915-1918—amounts to roughly 15,000,000 muids, compared with
South Africa's ^i, 000,000 muids. The average yield per acre during
the same period was 4.4 muids, compared with 3.3 muids for the

Cape and 2.6 muids per acre for Malmesbury, 3.9 for Caledon, and
2.7 for Piquetberg. Moreover, the rainfall in Victoria is even more
irregular and unreliable than in the south-western Cape, and its yields

of wheat have varied in two consecutive years from 0.4 muids to 4.7

muids per acre from this cause. There is, therefore, sufficiently

close similarity between the two areas to make the methods of wheat
growing in the one area directly applicable to the other.

Seeding Operations.—" Wheat growers in the drier districts have
learned, from long experience, that in the great majority of seasons
the ultimate success of the crop depends very largely on getting the
seed sown on soil in good physical condition at the right time—within
what may be called the norma] seeding period, which under most
favourable conditions extends over some six to eight weeks. When,
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however, heavy showers fall intermittently during this period the

seeding is considerably delayed, and much of the crop must be sown
too late to secure optimum results."

Tiine to Son).
—" Sjjeaking- generally, it may be said that it is safe

to sow seed during the normal seeding period, when the soil is either

sufficiently dry to leave the seed ungerminated, or else when the soil

is so thoroughly moist as to induce immediate germination. There
is an intermediate stage, however, between these extremes when it is

dangerous to sow wheat. This condition arises when the soil is

neither dry nor wet, but contains sufficient moisture to induce ger-

mination, yet insufficient to keep the young plant fully supplied with

moisture. Under these circumstances, unless rain opportunely falls,

the soil begins to dry out and the grain malts. While wheat and
other naked seeds are very susceptible to malting in slightly moist

and rapidly drying soils, oats and barley, with their tough, fibrous,

protective envelopes, are not so susceptible. Hence, while it may be

unsafe to sow wheat under such conditions, barley and oats may be

sown with much less likelihood of loss. Many farmers in their

anxiety to get overlarge areas, frequently commence seeding opera-

tions earlier than is indicated above. If timely showers supervene

and the young plants are brought on with exceptional vigour result-

ing in rank, heady growth, a check may be administered by judicious

feeding down with sheep, or if a comparatively late maturing variety

is selected for seeding in the early part of the season, such condition

will not arise."

Varieties to Sow.—" The choice of varieties is governed by the

physical character of the soil, the climate in which the wheat is to be
grown, and the purpose for which the wheat is required. The farmer
must select those particular wheats which prove the most favourable

and profitable under his particular conditions. The difference between
the yields of two varieties of wheats grown on the same farm, under
absolutely identical conditions, is often sufficient to more than pay
the rent or interest on the land on which the crop was grown.

" In the drier districts, in normal seasons, the earlier varieties

are generally the most suitable, whilst in districts where the rainfall

is heavy and the growing season more protracted, late maturing wheats
may be expected to yield better results than early wheats. Some
wheats of outstanding excellence may do well in any district, but it

rarely falls to the lot of any variety to have such a wide range of

usefulness. It is a good maxim for the wheat grower not to confine

himself to a single variety of wheat."

J'arifitie.'i recommended/or Soutli-West Area of Cape.—For detailed information as to

the variety to sow in this area, the readerjis referred to an article entitled " Results of Winter
Cereal Experiments at Elsenburg," appearing in the April and May, 1920, and February,

1921, numbers of the Journal.

Varieties recommended for the South Coast {Ifumansdorp^ Districts.—In experiments

carried out at Humansdorp which is representative of a large stretch of south-coast; districts,

the Durums, owing to their slightly superior resistance to rust, gave as satisfactory or in

many cases better yields than the "Vulgare" wheats. The following wheats are recom-

mended as a result of these trials :

—

Durums :
" Persian Black."—Very slight rust and a good yielder. It has proved to

be the best coastal wheat for several years.

" S.A. Medeah."—Rust on straw and a good yielder, though not quite as good as the
" Persian Black." It is a great favourite in this area. The 1919 crops were very good.

" Blignaut," " Harmse," and " Kort Zwart Aar " also give good results.
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Vuhfiire Wheats: " Rietti."—Rust on straw, inclined to shed and not an exceptional

yielder. Has proved suitable for this area during three years" trial.

"Mains Patent."—Rust on straw. Proved the heaviest yiekler of all tlie varieties.

This is the first year it has been put on trial and is a promising wheat. " Bombay,"
" Primrose," " Florence," " Clarendon," and " Bvmyip " ;ilso siive fair results in this

area.

V/iriefies reconimended fur the Tramv(ial.--¥n\\ iiifnnnatiou couccriiina- varieties

suitiible for the Transvaal may bcfruind in Lncal Series Bulletin No. 28 of the Department

of .Virriculturc.

The Government Agronomist from the e.'ipc'iiencf gained at the Pietersburg Dry-Land
Station, and from co-operative exi)erinients with farmers, recommends Enntier as a rust-

resistant variety, and Black Don as a spring or summer wheat.

Rate of Seeding.-—" The average amount of seed for grain is

45-60 lb., while for hay and forage 1 to 2 bushels may be used. For
grain the amount sown may be as low as 30 lb. in dry mallee* districts

to 65-70 lb. in moister districts. Generally speaking, sow early crops

thin and late crops thick; sow light land thicker than rich, heavy
hind ; and be sparing with good stooling varieties, and correspond-

ingly liberal with varieties of poor tillering capacity. About 20-25

per cent, more seed is required with the broadcaster to give the same
braird as the drill."

'J'he ordinary' rate of broadcasting in the south-western wheat districts of the t'api' is

1 bag of seed to 25-8 morgen of ground, according to variety and other circumstances.

Method of Sowing.—" Since the introduction and general use of

superphosphates in the wheat-growing areas of the State, the old

broadcaster has been superseded by drills, wliich sow seed and
manure through the same hoes.

"The advantages of broadcasting are: (1) The small cost per

acre; (2) the large areas that may be sown in a day. The advantages
possessed by the drill more than outweigh those of the broadcaster.

With the drill, seed and manure may be sown in the one operation.

This not only economizes labour, but it also enables young plants to

rapidly find the superi)lios])hate and make vigorous growth in the

earlier stages of their existence. Moreover, with the drill the germina-
tion is far more regular, because it is sown at a uniform depth.
Finally, the depth of sowing may be regulated with the drill to suit

the condition and nature of the seed-bed."
Exy)eriments at Elseiilnirg during the last five years have shown fairly conclusively that

a heavier yield may ordinarily be expected from drilling than from broadcasting. From
these experiments, however, it cannot yet be definitely stated that the inci'ease in yield is

sufficient to compensate for the incieascd cost of drilling over broadcasting, though the

indications are that drilling is protital)le. The experiments will be continued until the

question is settled.

Field trials by the Ex[)erimentalist in the south coast (Humansdorp) wheat areas, and
at the Grootfontein School of Agriculture, over a number of years, have, with one exception.

been all in favour of drilling, with yield and cost considered.

Grading of Seed.—" If there is one thing that has been con-
clusively demonstrated by carefully conducted experimental work it is

the fact that plump grains are greatly superior to shrivelled grains
from a productive point of view. Great emphasis must be laid on
the necessity for the selection of hardy, vigorous prototypes, because,
under favourable conditions, small but well-developed seeds from
highly productive, vigorous plants, may give better results than large
grains from unproductive plants."

* Mallee districts, so-called fiom the Mallee Scrub which coveted this pait of the country
when in a virgin state.
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After-treatment of Wheat.—" Boiling the crop after it has
grown some 6-8 inches is frequently practised. With hay or ensilage
crops this is often ])eneficial, as it helps to make a level surface for

the binder, thus facilitating the harvesting of the crop. Moreover,
on light, open land, the consolidation of the soil effected by rolling is

very beneficial to the growi*ig crop. On heavy lands which tend to

set hard, and which are likely to run together with the winter rains,

the roller should be disjdaced by the harrows."
" Harrowing is always beneficial to a young wheat crop, provided

it be not already too thin. Certainly, a percentage of the young
plants is dragged out in the operation, but it is well in this connection
to remember the healthy proverb :

' The man who harrows should
never look behind.' This disadvantage is more than compensated for

by the increased vigour of the remaining plants, and by the great

stiuauius given to stooling; nor must it be forgotten that the harrows
assist in subjugating the weeds, and in the drier portions of the State

assist in conserving the limited supplies of soil moisture by retarding
capillary activity and lessening evaporation. In harrowing the crop,

the work should be done at right angles to the drills."

"Feeding down the Crop.—It has already been remarked that,

in favourable seasons, the early sown crops are likely to come away
very rapidly and make heady, vigorous, rank growth in May and
June. Such heady growth is exposed to two dangers: (1) lodging in

wet weather; (2) blighting wither from late spring frosts, or by a

premature burst of hot weather in spring.
'* vSuch growth may be arrested by feeding down with sheep.

This is a decided advantage on light land, or on land which has, for

various reasons, not been consolidated sufficiently, through adequate
tillage operations ; but on heavy land it may be a positive dis-

advantage to feed down a crop with sheep. One point must not be
overlooked in this connection, and that is the time such operations

may with safety be performed. Late feeding down is generally
decidedly detrimental, and can only be performed with any prospect

of success when the spring rains are frequent and copious."

Metliods of Cultivatio7i.—" The nature of the Australian climate

is such as to render thorough tillage a prime factor in successful

wheat cropping. . . . More, however, is required than this. No
system of cultivation can be permanently effective and adequate,

unless it makes provision for the maintenance of the fertility of the

soil. . . . The fact that there are wheat lands in this young State

which practical farmers and the Press frequently describe as ' worn
out,' shows that this aspect is frequently ignored. Methods which
lead to the conservation of moisture, but not to the conservation of

soil fertility, may be temporarily effective and profitable, but ulti-

mately they must be disastrous both to the farmer and to the

community.
'

' AVheat may be grown under three different systems of cropping :

(1) continuous cropping* with wheat; (2) wheat after bare fallow; (3)

wheat in rotation with other crops."

Continuous Cropping.—" Continuous cropping with wheat is

very general in countries where methods of cultivation are extensive

rather than intensive. In the early stages of a new country, lands
are cheap, and even free; capital and human labour comparatively
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scarce and dear. To suit these circumstances, large areas are sown
under pioneer conditions of culture. Large areas under crop and
small average returns per acre are the rule. While it may be said

that continuous growing of wheat on the same land year after year

is not good practice, the results obtained in the Broadbalk field at

the Rothamsted Experiment Station show that it is possible. For
example, wlieat has been grown continuously in the Broadbalk field

for over 60 years. The highest yield was obtained from Plot 8, viz.,

oT.l bushels per acre; but in order to secure this result a liberal

dressing of nitrogenous phosphatic and potassic manures was applied

each year. Continuous cropping has been practised at Eoseworthy
College (South Australia) on seven dift'erent plots in the Permanent
Experimental Field. The results are highly interesting, and indicate

what is likely to take place in districts with a similar rainfall (17

inches).
" The plots which had been bare fallowed the previous year gave

11 bushels in the second year and 12 bushels in the third year more
than plots on which the wheat was grown continuously. Moreover,
since the yields in the continuously cropped plots decreased from 29
bushels to 4 bushels in two years, it is obvious that these plots were
rapidly reaching the condition known as ' worn out,' and would
need a long period of rest before again giving a profitable return."

With regard to the main wheat areas of South Africa, fanners know from long experience

that continuous cropping with wheat is not advisable, and they havefoundit iiecesjary toallow

the land to recui)erate \>y leaving it fallow for two or more years.

Wheat after Bare Falloto [Braak].—" Bare fallowing is the most
popular method of preparation for wheat in all but the most humid
portions of the State. The fact that the area under bare fallow in

this State annually exceeds 1,000,000 acres is a silent testimony to the

effectiveness of this mode of cultivation under the conditions prevail-

ing in the wheat areas."

Bare Fallowing conserves the Soil Moisture.—" In the drier

districts the rainfall during the growing period is not sufficient to

ensure high yields, but, by a good system of bare fallowing, a con-

sideiable proportion of the rainfall from the previous year is

conserved and carried over to augment the supply which falls during
the period of growth of the crop."

The summary of Mr. Richardson's statement shows that to obtain the maximum results

from bare fallowing, certain principles must be complied with

—

(a) Every facility must be given to allow the moisture that falls to penetrate the soil.

This is obtained by keeping a loose broken surface, especially during the fallowing.

If the crop be grown on stubble lands, the breaking of the surface by using a one-

way disc cultivator or j)lough to the depth of three or four inches will promote
the absorption of rain.

(J) The soil must be so worked as to allow free capillary movement of the soil water.

A finely divided and firmly consolidated stratum of soil resting on the well-

moistened sub-soil is in the very best condition not only for the storage of moisture,

but for the movement of that moisture upward by capillary action.

{<) The moisture nnist be prevented from evaporating at the surface. This is Ijrought

about by maintaining a mulch which should be loose but not overfine.

Bare Falloiuing increases the Supply of Available Plant Food.—
" One indirect result of the moisture c(mserved by the process of bare
fallowing is that during the summer months many chemical and
biological changes take place within the body of the soil and result

in the liberation of plant food. There is no doubt that the process of
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nitrification goes on rapidly in well-tilled bare fallows under
Victorian conditions. The rate of nitrification under Victorian condi-

tions has not yet been completely worked out, but, -^wing to the high
soil-temperature during summer, it is fairly rapid i.i the well-tilled

bare fallows. In addition to the increase in nitrates, there can be
little doubt that other important plant foods, particularly potash and
phosphoric acid, are converted from unavailable to available forms.

" Subsidiary advantages of bare fallowing are that it cleans the

land of weeds, increases the amount of available plant food formed in

the soil, and enables a consolidated seed-bed to be formed."

Liinitations of Bare Fallow.—" Obviously the most serious draw-

back to bare fallowing is that only one crop can be grown in two
years, and the crop must be debited with two years' rental value of

the land. A continual alternation of wheat and bare fallow must
ultimately lead to the depletion of the organic content of the soil.

As a permanent practice it is, therefore, inadequate."

When to Fallow : Early versus Late Fallowing.—" The general

advantage of early fallow is that it exposes the soil to the amelio-

rating influences of the atmosphere for a longer period than late

fallow, and that heavy winter rains readily penetrate the sub-soil

and are conserved. Moreover, it is easier to effect a satisfactory

consolidation of tlie seed-bed with early than with late fallowed land.

With late spring fallowing much of the winter rain may be lost by
evaporation and surface drainage, and the main benefit accruing

from fallowing thereby lost. The practice of early autumn discing

as a preparation for winter ploughing is frequently adopted in the

drier areas with very satisfactory results. The practical difficulty

in carrying out this process is that in many parts of the State the soil

sets so hard in the dry summer weather that discing is precluded.

Otherwise there is no reason why the operation should not be com-
menced as soon after harvest as possible."

Above shows clearly bow the value of fallowing in Victoria is recog-nizeil, and liow the

adoption of it has become almost general in dry areas. In the south-westein wheat areas of

the Cape the value of fallowing in principle is recognized inasmuch as farmers usually "braak"

their lands, in preparation for wheat ; i.e. in the preparation of land which has been grazed

for one or more years, the custom is to plough the lands deeply in July and August, and
plough only three or four inches deep at seeding time. An experiment commenced in 1915 at

Elfenburg tends to support this practice of " braaking." In this experiment five plots are

braaked against five jilots in which a cro^) of vetches is ploughed in as green manure in one

season, followed in the next season liy the planting of a cereal in the whole ten i)]ots. The

results to date are :
—

1916.—The plots which had been fallowed or braaked in the previous year gave

I.o8 IV). of oats more per acre than the plots which bad been green manured.

1918.—The plots which had been fallowed or braaked in the previous year gave

210 lb. of wheat more per acre than the plots which had Vieen green manured.

Depth of Working.—" Obviously deep working would be quite

undesirable wherever ihe soil was shallow, or where it rested on an
inferior type of sub-soil. It is also very undesirable to bring a crude,

raw clay sub-soil to the surface. On soils that are naturally deep,

however, it is well to give', wherever possible, a good stiff furrow.

Provided that the soil is of sufficient depth, and the sub-soil is satis-

factory, deep working is better suited to the requirements of an arid

climate than shallow working. Wherever deep working is practised,

it is necessary, if wheat is to be sown, that the ploughing should be
done many months before seeding. No plant suffers more from the
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eft'ects of a loose, oi)en, non-consolidated seed-bed than wheat, and
if it is intended to give deep tillage, care must be taken to see that

the fallowing is started early in the season. As a general principle,

land should be left in the rough during the winter in a wot district,

whilst in the very dry areas the sooner the land is woikcd down the

l>clter."

Summer Cultivation.—" Under no circumstances should a hard

crust be allowed to form on the surface. A loose crumbling layer of

soil will act as a mulch and reduce the losses by evaporation to a

minimum. Frequently summer cultivation is overdone."

Means of Adding Organic Matter to Soil necessary when
Alternate Bare Fallowing is practised.—" There are three general

wajs of supplying the soil with the organic matter necessary to

maintain its fertility : (1) by the application of farmyard manure

;

(2) by pasturing and by rest; (3) by green manuring."

Rotation Systems for Wheat.—" In the wheat areas proper, the

growing of summer crops is more or less risky and uncertain, and for

securing suitable crops for rotation with wheat we are driven back
to the use of winter-growing forages or cereals. A very widely
practised rotation in the wheat areas is that of wheat, pasture, bare
fallow. This practice enables but one crop in three years to be taken
off a given piece of land. One-third of the farm area is devoted to

pasture for sheep and lambs, whilst the remainder, for a portion of

the year, is under bare fallow. vSince but one crop is taken off in

three years, and the crop is followed by a year of pasture, the sj'stem

is not exhausting, and with careful working one would expect a suc-

cession of heavy crops for many years. The important point about
this j'otation is that it requires a minimum of labour, and is well

adapted for a district in which holdings are large and land is

relatively cheap, and the rainfall scanty.

"A modification of this rotation is largely practised in the
Wimmera and consists of wheat, oats (for pasture), pasture, bare
fallow. The wheat is sown in well-prepared bare fallow,

and, after the wheat is harvested, oats aie disced in the
autumn on the stubbles, and utilized for pasture. After oats, the
paddock is depastured for sheep and lambs, and the rotation brought
to a close by a season of bare fallow. Under this scheme of rotation
there can be little doubt that the organic content of the soil may be
maintained, as two years of pasture are given for every year of crop.

As will be shown later, however, the nitrogen content of the soil is

not likely to increase unless legumes, such as trefoil and clover,

regularly appear in the pasture.
" From time to time various forage crops, such as peas, rape,

rye, vetches, barley, etc., have been groAvn in more or less

regular rotation with wheat and bare fallow in the drier areas, and
the results have been such as to render it extremely probable thai
these croi)s will play an important part in the future of wheat grow-
ing, more especially as the lamb industrj^ is now fiimly established.
It is only when the soil is rich in organic matter that the highest
yields may be obtained from bare fallowing, and the feeding off of
forage crops, grown in systematic rotation with wheat, provides the
grower with a means of preventing the depletion of the organic
content of his soil. The restoration of organic matter to the soil
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can be brought about by green manunnfj, as well as by the feeding
down of forage crops. Green nuinuring, i.e. the ploughing in of
green crops such as peas, rye, vetches, etc., is a much more
effecti-ve method of restoring organic matter to depleted soils than
the feeding down of forage crops. As, however, the feeding value
of a green ci'op is usually greater than its manurial value, the
general practice is to convert the crop into milk, mutton, or beef,
instead of ploughing it under, No system of crop rotation—however
well conceived and carried out—can make up for any shortc-omings
in either cultivation or manuring. Crop rotation alone, without
adequate manuring, will not increase, nor even maintain, the soil's

fertility."

Rotations for tlie Sontli- Western Wheat Areas of the Cape.—The rotation commonly
followed in these aieas is : wheat, usually fertilized ; oats, usually for forage

;
grazing-

for one or more years followed by " braaking" during winter in preparation for wheat.
Thus the rotation is tour or five years according to circumstances. Under this system

the yields are low, and, moreover, little improvement can be expected so long as it continues.
Various experiments were designed by the wiiter at Elsenburg in 1915 to discover a system
of farming which would be productive of increased yields and at the same time maintain or
improve the fertility of the soil. The results of the past five years indicate two means of im-
provement : (1) by the introduction of green imanuring into the rotation

; (2) by the
introduction of a leguminous crop, fed off on the land. The experiments fo far show that
method (1) gives greater yields, but at greater expense. By method (2) some value is

obtained from the crop l)y the stock which feed it off, and this method is therefore recom-
mended.

Manurial Problems: Sources of Plant Food.—"In the case of
the wheat crop (straw or grain), of the total amount of food taken in
by the crop (1) no less than 93A per cent, is obtained from the air
and from the rain

; (2) 3i per cent, consists of mineral substances
with which the soil is abundantly supplied

; (3) about 3 per cent,
consists of nitrogen, phosphoric acid, and potash, which the soil

contains in strictly limited quantities.
" So far as chemical considerations are concerned, it would

appear that a fertile soil is one which contains a sufficiency of plant
foods—and particularly nitrogen, phosphoric acid, and potash—in an
available or soluble form. Emphasis must be laid on the presence
of available plant food, because the greater portion of the plant food
is locked up in inert forms, i.e. in forms incapable of being used by
the plant.

Biological Condiiion of Soil.—" Perhaps the most important
group of organisms are the nitrifying bacteria. It is interesting to

note in this connection that these nitrifying organisms require for
their full development: (a) iVir

;
(b) warmth—they thrive best at 99

degrees F., and are ten times more active at that temperature than at
57 degrees F.

;
(c) moisture; (d) presence of lime; (e) organic matter.

In well-tilled soils, in good " heart " and condition, contaming
adequate supplies of carbonate of lime, the useful types of bacteria
predominate. In badly tilled soils, sour through want of drainage,
or from an absence of lime, moulds, fungi, and harmful types of
bacteria flourish to the exclusion of the useful forms.

" Manuring.—If the soil is deficient in any one of the necessary
ingredients, no amount of tillage can put it into good " heart "

; and
as the yield of the crop is governed by the amount present of the
deficient soil ingredient, it is imperative that the deficiency be made
good by the direct application of fertilizers, if satisfactory crops are
to be obtained.
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" Nitvofjeuous Manures.—The most striking and fundamental

difference between the nianurial practice of Europe and that of

Australia is that, in the Old World, nitrogenous manures are all

important, whilst in Australia they are generally unnecessary and
unprofitable. In European agriculture, the controlling factor for

successful cropping is the amount of available nitrogen present in the

soil. In Australia, assuming the rainfall be sufficient, the limiting

factor in crop production is the amount of available phosphoric acid.

The conditions of soil and climate, and mode of cropping in our wheat
areas, are conducive to rapid nitrification of the organic matter,

resulting in the formation of a sufficiency of available nitrates for

all demands of the ceieal crop. Most of the wheat sown in tliis State

is on fallowed land, and during the progress of fallowing nitrifica-

tion proceeds at a very rapid rate.

" From this table [one dealing with nitrates in fallowed or
' braak ' and non-fallowed land at Longerenong, Victoria] it will be

seen that the amount of nitrate in the fallowed land gradually rose

from 59^ lb. in December "to 118.3 lb. in the first week in February
(and 105 lb. at the end of March), to 91.87 lb. in May, and 89.6 lb.

in August, as contrasted with 21 lb. in the non-fallowed portion.

As a 15-bushel wheat crop removes in its grain and straw about 21

lb. of nitrogen per acre, it will be observed that there was four and
a half times more available nitrogen in the fallowed [or braak] portion

at seed-time than was required for a 15-bushel crop. On the other

hand, in the non-fallowed portion there was barely enough nitrogen

to supply the requirements of one such crop even assuming that every
particle of nitrate-nitrogen in the first 5 feet could have been used by
the crop."

It is evident, in the opinion of the writer, that nitrification proceeds at a rapid rate in

the Western Province soils during the summer and early autumn months on "braak"
lands, and it is recommended to farmers, either by " braaking " or by summer ploughing of

tlieir stubble lands, to prepare their grain lands ready for seeding with the first rains, in order

to lessen the risk of loss of nitrates by leaching if heavy rains occur in April and May. It is

admitted that the stubble lands are sometimes too hard to plough in summer unless power
traction is available, but if a one-way disc plough be run over the stubble lands to a depth of

three or four inches during the summer, subsequent ploughing will be possible. It is

recognized also that early seeding maj^ result in rank growth, but this may be obviated or

remedied by (methods discussed earlier in this article. The rapid nitrification during the

summer, with possibility of loss by leaching, furnishes a warning against excessive summer
cultivation of " braaked " lands.

PhospJiatic Manures.—" It is sufficient to note that practical

experience and experimental work throughout the wheat belt of

.iustralia has conclusively demonstrated the value and necessity of

phosphates in cereal culture. In many of the wheat areas the \ise of

soluble phosphates is absolutely essential to secure a crop."

Superphosphate.—" This is deservedly the most popular and
profitable artificial manure used in the wheat areas of Australia a^

the present time. There are very few soils in the wheat areas proper
which will not favourably and profitably respond to applications of

super, and in dry seasons many soils fail altogether to produce a crop
without soluble phosphates. The reason for the efficacy of the super
may probably be accounted for by the fact that when it is applied to

the soil, the soluble phosphate is dissolved by the soil water or by the
rains, and it immediately becomes thoroughly and intimately diffused

through the soil.



Wheat and its Cultivation. 331

Rate of Ap'plicationi.—" Many farmers apply as little as 30 to

40 lb. per acre, and consider the dressing quite sufficient; whilst

there are many who use relatively heavy dressing's, namely, 1 to 2 cwt.

per acre. Now, it is a well-established fact that relatively heavy

dressings of superphosphate produce in Australian wheat soils a

remarkable effect on the pastures. A marked stimulation of the

leguminous growth on the stubble and pasture succeeding the wheat

crop invariably results from heavy dressings of soluble phosphates,

and the stock-carrying capacity of the pasture is greatly increased."

In the Sduth-west wheat areas ut' the Cape, owing to the lack of in(ligcn(nis leguminous

growth on the stubble, superphosphate does not produce such an obvious efifect. Basic slag

however, does produce noticeably better grazing, according to the experience of many farmers.

" In soils deficient in lime the continual application of heavy

dressings of superphosphate may cause the soil to become acid or

sour in character, thus impairing vegetation. In such cases, how-

ever, this acidity may be corrected by suitable applications of lime.

Time and Mode of Application.—" In the majority of seasons

the best results are obtained with superphosphate when the seed and

manure are drilled in together in the normal seeding season."

Basic Slag.—" In the wheat areas it is used at present only in

relatively small quantities, and experience proves that, though a

valuable manure, it is less effective than an equivalent amount of

phosphoric acid in the form of superphosphate. • On sour peaty lands,

however, it will be found a most useful and valuable manure. By
reason of the lime it contains, it tends to correct the acid conditions.

The rate of application to wheat lands is similar to that of super-

phosphate."
These remarks apply directly to wheat growing in the south-west wheat areas of the

Cape. As mentioned above, basic slag noticeably improves the stubljle grazing.

Bone-dust.—" The value of bone-dust will depend on its com-
position and its fineness of sub-division. It gives best results on

soils rich in organic matter, for with these there is a possibility of

the insoluble phosphate being slowly made available."

Potash Manures.—" Potash is not likely to be of value in the

wheat areas, except in the case of certain sandy soils deficient in this

ingredient."
Stable Manure.—" The average wheat holding at the present

time is so large, and the amount of stable manure produced in a year

so small, that the effect of the stable manure on the fertility of the

farm will, for all practical purposes, be inappreciable. This state of

affairs will not, however, continue indefinitely. With the rapidly

increasing population, and the inevitable increase in land values

ahead of us, individual holdings must gradually become much smaller

in size, and the system of farming more diversified. Live stock will

become more and more prominent, and ultimately the amount of

farmyard manure produced on the farm will be sufficient to have a

distinct effect on the fertility of the farm. On the dairy farm, how-
ever, as contrasted with the wheat farm, farmyard manure is of great

importance. Generally speaking', a good sample will contain about

13 lb. of nitrogen, 7 lb. of phosphorus, and 13 lb. of potash per

2000 lb. Losses may be reduced to a minimum by (a) controlling

the fermentation of the manure, and (b) by prevention of leaching.

The fermentation may be controlled by keeping the manure heap
well compacted, and keeping it moist. Losses by leaching may be

avoided by building the manure heap on a raised cemented floor, with
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sloping- sides. The liquid manure drains towards the side of the

floor and collects in a pit, and is periodically pumped over the manure
heap.

" Green Manuring.—The object of green manuring is to increase

the organic content of the soil, which we have already seen is a

dominating factor in soil fertility. There can be no doubt that many
of the soils in the wheat-growing areas, which have been under
cultivation for a comparatively long period, have lost a considerable

amount of the organic matter they formerly contained. The
turning-in of green crops is one of the most rapid methods of

increasing the organic reserves in the soil.

" The important point to bear in mind is that crops which pro-

duce a maximum weight of green stuft' that can be turned under in

early spring, before the soil becomes too hard and dry to plough,

should be grown rather than crops which give a relatively small

yield of green stuff of high quality."

In tests of various crtips for green manure at Elsenlmrg, the lx>st results have heei: ol)-

taiued from field peas and English mustard. The yields of oats in 191.6, and of wlieat in

1918, where field peas and mustard had been ploughed in the previous season, were double

the returns normally oljtained from that class of soil.

Feediyig Donm< of Forage Crops.—" As the feeding value of a

green crop is usually greater than its manurial value, the practice of

raising green crops and converting them into mutton, beef, or milk,

instead of ploughing them under, will be preferred to the practice

of green manuring. For this purpose rape, mustard, peas, rye,

vetches, etc., will be found extremely useful."

In this connection it may be stated that according to New Zealand figures 60 per cent, of

the total organic matter in the crop is left in the ground as root and other debris, and the

drojipings of feeding-off stock. Experiments at Elsenburg have lent support to this practice

of feeding-off crops'as a means of increasing the soil fertility, and it is anticipated that the

growing of fodder crops fed off on the land will before long become an integral part of

farming practice in the grain areas of the Western Province. Some farmers are already

adopting this system with beneficial results, and once the remainder aie convinced of the

value of the practice, it may be expected that the objection now raised, viz.. that these crops

interfere with the cultivation of the cereal crops, will disappear.

According to Mr. Richardson, the following is the summary of essential factors on

successful wheat cultivation :

—

(1) Early fallowing ;

(2) thorough cultivation
;

(3) systematic rotation with some means of maintaining the amount of organic matter

in the soil—and this can be done most practicably on wheat farms by the

pasturing and feeding down of forage crops with stock. " Not only is it possible

to extract higher returns per acre by the growing of forage crops instead of relying

on the pasture following the wheat stubbles, but the organic content of the soil is

increased, and, what is more important, the yield of wheat grown in such rotation

will be raised"
;

(4) rational manuring
;

(5) systematic seed selection.

Marketable Peaches.
The Trade Commissioner in London draws attention to the fact

that some growers this year packed a considerable number of boxes

with small peaches, which are not easily disposed of, and points out

that the larger fruits are always in better demand and are more

readily sold.
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EXPORT OF CAPE WINE.

Interesting Observations by a Prominent London
Wine Merchant.

[Note.—During the course of a visit to South Africa towards the end of last year,

Mr. Cuthbert Burgoyne (of the well-known Ijondon firm of P. B. Burgoyne & Co.), took the

opportunity of jilacing before wine farmers his views on the possibilities of an extended sale

of South African wines in the United Kingdom, and we publish hereunder extracts from an
address on the subject delivered by him to a representative body of the Union's viticulturists.

—Editor.]

The Lessons of History.

The history of an industry enfolds lessons of value if read intelli-

g-ently, so I draw attention to a few outstanding historical facts in

the South African wine industry. The great Dutch pioneer, Johan
van Eiebeek, introduced the vine in 1653, and the first wines exported

were to Batavia in 1670. Development was considerable in those early

days, especially in the years following 1688, when the Huguenots
brought to the Cape their knowledge of viticulture. In 1800, 12,000
leaguers were produced in the Stellenbosch and Drakenstein districts.

In the eighteenth century small quantities of wine were shipped to

India, but they weie evidently not of an acceptable quality. In 1800.

under British rule, attempts were made to improve the quality of

the wines by the introduction of new methods and greater skill, but
little came of it. In 1811 further and more serious attempts were

made, and with success, to bring about improvements, and a proclama-
tion was issued calling attention to the alteration of the duties on
wine entering Britain, as a beneficent intention of the British Govern-
ment to promote this branch of commerce.

Historj' is repeating itself. During the last year of the Great
War, aftei import restrictions for social reasons and shipping restric-

tions for war reasons, had been in operation for some time, wine
importers in the United Kingdom were suddenly permitted to with-

draw from bond an additional 25 per cent, of the previous allowance,
which was 50 per cent, of their 1916 imports, making 75 per cent, of

their 1916 imports in all. This was granted by the Government in

a desire to increase the consumption of light wines as opposed to

other spirituous liquors, and w^as a beneficent intention similar to

that of 1811. But the present Government in Britain have gone
further and have introduced, under the policy of preferential tariffs

within the Empire, advantageous import duties for the wines of

Australia and the Cape over the productions of foreign countries.

Empire wines of lower strength, i.e. under 30 degrees, now pay Is. 6d.

per gallon import duty and foreign wines 2s. 6d. per gallon.

Whatever sentiment in the United Kingdom may be with regard
to spirits, it is certainly favourable towards light wines and beers,
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and there need be little apprehension that a prohibition of these

beverages is likely to terminate an export trade in wines between the

Unioii. and Great Britain.

The proclanialion of 1811, referred to, required the farmers to

abandon existing practices that prevailed in the preparation of wine,

terming them erroneous and negligent, and having no regard to

quality or age, their object being a little profit for the moment
with no regard for the future. Although wine-making has advanced
enormously, the remarks of a hundred years ago in regard to age
apply to-day, for in export it is of imperative importance to liave

quality.

The proclamation further continued: "It is an undoubted fact

that it (the wine industry) should make the pride as well as wealth of

the inhabitants, that the Colony can produce as excellent wine of

various sorts as any country in the world." That is as true to-day as

then. It is not every country that is endowed by nature to grow
vines to perfection, and European countries have learnt to value this

generous gift, and have established viticulture as one of the primary
industries. They are rightly proud of their vineyards. Viticulture

should be and might well become the " pride industry " of the Union,
but there must be unity of purpose in aspiring to so great an aim,

and the business instinct to progress must be tempered with co-opera-

tion and common sense.

The markets of the British Empire are at your disposal waiting

to be exploited. You require to foster every market available to you,

and when once gained never to relinquish it. There is room in a

healthy industry for every branch of the trade. The home markets,

for instance, are, in my opinion, the fundamental basis of a great

industry. Those who have your industry at heart would urge you to

foster every established market, taking care that sufficient supplies

are available to meet increasing demands. Your present surplus

position is due to your home markets being insufficient for your needs

;

in other words, if you had created an export trade years ago, you
would not only have avoided the present extremely unhealthy posi-

tion, but would have " made the pride as well as the wealth of the

inhabitants," as one of the great wine-growing countries of the

world, bringing, by your export, wealth from without to the Union.
It was through their export trade that France, Portugal, and

Germany established their great reputations as wine producers. The
French war-vintage of 1918 was 929,810,000 gallons, which at, let

us say, 2s. a gallon is worth 93 million pounds. Their export trade

is part of the national good-will.

The Government of the Cape offered a bonus to growers in 1811
on exported wines, with the result that 67,985 leaguers were exported
in 1825. What was possible then is surely possible to-day. From
that date (1825) the trade dwindled, and in 1913 you shipped wine
to the value of £1080 only, \o the United Kingdom market of 45
millions of people. It was not entirely the fault of the growers,
but largely due to causes over which they had no control. But to-day

you have the markets of the Empire willing and anxious to take your
wines; you have a preferential tariff over European wines in a market
of 45 millions of people

;
you have the ability and knowledge and

skilled assistance to produce wines of a qualitv- that might establish for

ever a trade in competition with the oldest wine-growing countries
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wliicli have been permitted for generations to retain a virtual

monopoly of supply.

The average production of France and Italy is upwards of a

thousand million gallons, and Algeria produced 137,120,000 gallons

in 1917, which was a lean year. Your production is under twenty
million gallons. You do your country and yourselves an injustice if

you believe it is not within your power to create an industry, both

in quality and production, that will place South Africa amongst
the greatest wine-growing areas of the world. Your wines would have
their own characteristics, and their own standard of excellence. You
would have educated the millions to an appreciation of the particular

qualities upon which you build your reputation. You would have
imitated no other wine-growing country, but have relied upon your
climate and soil for individuality, and you would have set up your
own standard for coming wine-growing lands to follow, as to-day you
follow France.

Trade Conditions in the United Kingdom.

If it is your intention to export to the oversea market, you will

do well to keep in sympathetic touch with your customers and
consumers, acquainting yourselves with the statistics connected with
their requirements. In 1913, the last complete pre-war year, the
imports of all wines into the United Kingdom were 12,364,856 gallons.

In 1918 they were 13,155,760 gallons, and the figures have an upward
tendency, because spirits are being controlled out of popularity
through heavy import duties.

Consider the consumption of wine in various countries, based upon
the average per gallon per head of the population during the years
1907 to 1911, figures which have probably not altered materially
during recent years. France stands a long way first with 34.32 gallons
per head; in the German Empire it was 1.12 gallons per head; in

South Africa 0.70 (under one gallon) ; and in the United Kingdom
only 0.27 gallons per head of the jiopulation. In Germany and the
United Kingdom the principal beverage is beer.

But this comparatively small wine consumption is now increasing

;

moreover the United Kingdom is only the nucleus of wider markets.
France is a great wine consumer of dry productions of low strength.

South Africa must not expect to become a great wine-drinking country
until her wine industry has educated the people to ask for light

beverage wines, instead of sweetisli wines with added spirit. Australia
is under the same bane.

In creating an export industry for Australian wines, followed by
such market success, my father put Australian productions upon the

English market in 1871 for the first time. In the first years of his

enterprise he realized that he could not hope to make a business
with his limited capital, notwithstanding unlimited energy, in direct

competition with the wines of Europe. Australian wines were distinct

in type, and would not sell except on their own merits. Under any
circumstances my father realized that, were he to put the wines before
the country as imitations of the productions of older wine-growing
countries, he could never excel. So he decided to create his own
Australian-wine consumer, and not try to wean French-wine drinkers
from the beverage they had learnt to appreciate. He put up the
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wine in a special form of bottle with a screw-stopper, which is quite

practical for the naturally higher strength Australian wines, but

unsuitable to light French wines, and he advertised to the millions,

caring not a button about the French-wine drinkers. The result is

that he created a taste for wine amongst the great middle and lower

middle classes, who had not been wine consumers previously.

But every class is conservative in its likes and dislikes and has

strange prejudices, so it was uphill work throughout the years,

educating the flagon-wine consumer to the excellent article that was
grown in Australia, yet in 1915 one bottle in every fifteen bottles of

wine drunk in the United King'dom was Australian. That is success,

but it is not enough. Australia and South Africa should aspire to

supply more than half the requirements of the Empire markets
throughout the world. Since the war we have been overwhelmed
with demands for Australian wines and South African wines also,

for it has become known, tlirough the media of a few advertisements,

that we had small stocks of your productions in London.
But do not lose sight of the fact that a production has no value

in a market until a demand has been created in that market. The
producer supplies the article, the merchant the market, and one is

absolutely useless without the other.

Distribution in England is through wine and spirit merchants,
who probably also retail beer, mineral waters, and tobacco, and
through grocers who can obtain wine and spirit licences. There are

also the market distributing houses, which supply any requirements
to the licence-holder at wholesale terms, and receive a commission
from the brand owner. The value of our market houses is very great

indeed, and through their agency we have centres of operation
throughout the United Kingdom. Practically every one of the many
thousands of licence-holders in Britain stocks Australian wines, and
advertising is done in many forms.

South African wines would clash in no way with the Australian
business, which stands alone with its own media of consumption,
whereas South African wines will find their markets in direct com-
petition with the lighter productions of Europe.

The few hundred hogsheads we have had in London during the

last three years have been very carefully tended until fit for bottling,

and then bottled with scrupulous care and offered for sale as a South
African production upon its great merits. They have been sold

—

if you will—in direct competition with foreign productions; they are
another class of wine of equal merit. It is for the British public to

decide which they prefer, and they are biased in favoui' of your
wines on patriotic grounds.

Requirements of the English Mabket.

On this point I do not lay down any hard and fast rule or express
any definite opinion, but I think my personal taste has been educated
by trying to keep in intimate touch with the wants of the British
consumer.

I have seen many delightful white wines in South Africa. I

am inclined to the opinion that Hermitage and Cabernet Sauvignon
would, together, produce a wine very acceptable to the people of the
United Kingdom, and I am personally enthusiastic about a good
Pontac. Your sweet wines will never make your reputation in the
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United Kingdom. Portugal has the monopoly of the use of the word
" Port." The Sherry trade is insufficiently important to make it

worth the while of any merchant to oppose the popular belief that
every Sherry that is not Spanish is a mere imitation. Because you
produce a sweet wine of which you are proud, do not delude yourself
that it is commercially valuable in England. If you produced a

sweet wine quite peculiar to your vineyards, we might be able to

create a useful little market for it in the end tlirough association with
the standard types of dry wines, but it would be a luxury side-line.

To me a sweet wine is a wine that has required some fortification,

so you must not imagine I include " rich " wines that contain natural
spirit only.

A natural Pontac might have an attractive richness (as opposed
to sweetness) that would make it a valuable article on the English
market. I hope the time may come when demand and price enable
you to replant this remarkable grape.

The words "Sherry" and "Port" indicate origin, whereas the

words "Claret" and "Burgundy," through custom and the use of

the words preceded by that of the country of origin, such as

"Australian Burgundy," have become terms indicative of type and
not of origin. This has come about through fifty years of advertise-

ment and education.

A question of great importance regarding the type of wine is :

"What is the natural production of your soil and climate?" I

think you have discovered that, and it would be absurd for any firm,

such as ourselves to say that you must do this and that, alter it in

this ^ay, grow this grape, have it just so-so strength, and so forth.

You are producing wanes of high merit, and it is eminently wise to

test the markets with the type wines you have evolved before we
harass you by asking for something else. When we are satisfied

that that is necessary, after having tested the markets, it will be time
enough. On the other hand, if you wish to foster an export industry,

you must have confidence in the merchants who are trying to open up
markets. The reason you have never built up a good export trade in

recent years is because you have failed to understand that recognized

custom in Europe and even Australia throws the burden of adec[uate

maturation upon the grower. It is the grower's duty to train young
wine until it is fit to go out into the world. Australian wine is put
free on board at about eighteen months to two years old. French
wines are usually shipped to England bottling bright.

A requirement of success—the paramount necessity—is quality.

We should never be satisfied with our production, but ever be aspiring

to something better. Thus alone can a producing country avoid

mediocrity and keep pace with and ahead of competition. The Empire
markets will only accept your fine quality wines, for in all these

markets are keen European competitors. France and Germany have
always aimed at perfection, which the wise man knows is never

attainable and the fool fondly imagines he has reached. Your wine
industry is no longer merely in training for the race, but is fully

qualified to take part. Your viticulture is complete in all but markets,

and these are the life-blood of industry.

The wine farmers of the Union have now co-operated, they have
decided to act as one for the good of all, and this is surely the embryo
of greatness.
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MANGOES, PAWPAWS, AND AVOCADO PEARS.

Notes on their ciiliivatiou by 1. Tribolet, Chief, Division of

Horticulture.

Mangoes.

The luang-o, like most other fjuit trees, thrives best on a deej), fertile,

loamy soil. Notwithstanding- this, it is one of the trees that can

be grown successfully over a big range of ground, one of the essentials

being that it be well drained. It stands exposure to winds better

than most fruit trees, and on suitable soil and under good conditions

becomes a huge tree, reaching 20 to 30 feet in height in ten or twelve

years, assuming that the area is frostless.

Some types, such as Cambodian and others, produce fruit very

similar to the parents. When definite varieties are required, they

should be worked on to seedling stocks. In growing seedlings, either

for stock or fruiting purposes, the seed should be removed from the

ripe fruit, and not held over too long before planting, and when
planted should have the outer shell carefully removed. This is to

ensure prompt germination and even-growing plants. Those seeds

producing only the one shoot are preferable as stocks to those pro-

ducing a number of shoots. In the latter case, the weaker shoots

should be removed. When about pencil thickness they may be

budded or grafted in the ordinary way. The scion should be less

advanced in growth than the stock. Waterproof paper is usually tied

round the place operated on and lapped right over the scion to prevent

atmospheric moisture entering. When the scion starts to grow,

remove the paper. In-arching is sometimes used where scions are

scarce or valuable. Old trees may be top-worked.
In the orch.ird they should be planted 25 to 40 feet apart, accord-

ing to fertility of soil—25 is usually sufficient in this country.

Pawpaws.

vSet out seed in beds; transplant when 4 to 10 inches high; plant

15 to 18 feet, or even less, apart. They must be in a sheltered spot.

Do not give too much water when planted out, as they are subject to

damping off. They bear in about a year's time.

Avocado Pears.

These are easily grown from seed, but the plants are exceedingly
variable in grov/th, variety, and productive qualities. Worked trees

are recommended for commercial planting. Seeds are usually planted
with pointed end up in 4 to 5 inch pots or other receptacles contain-

ing sandy soil, and about one-fourth of the seed luicovered. They
germinate in about a month, if bottom heat is used; about three to

four months in the open. When the seedlings are 6 to 8 inches high,
thej'- are planted into nursery rows.
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Avocados are ordinarily budded in the usual way. Use large
shield buds, but young wood of current season's growth is mostly
used for scions in grafting. Budded or grafted trees are left one
year in the nursery, and then planted out about 25 feet apart.

Worked trees begin to bear in the fourth or fifth year. The tree
grows well on anj^thing froin a sandy loam to a heavy soil, with
plenty of manure. The first season or two they should have
abundance of water to keep the tree in active growth. Later on,

water should be reduced in autumn to clieck the growth and allow
the tree to make its wood for winter. It requires about the same
amount of water as a lemon tree. Old trees may be top-worked and
produce fruit two years after. A good average yield is about 500
fruit from a ten to fifteen year old tree.

Wheat: Change of Seed.

There is a notion very prevalent among wheat growers that the
" continued cultivation of the same variety of wheat under the same
soil conditions for a number of years results in a deterioration of

that particular strain of seed to such an extent as to render a change
absolutely imperative." Richardson, of Victoria, considers, how-
ever, that " unless the change be for the purpose of obtaining a better
variety, or more vigorous seed, or for seed that has been subjected to

careful and continued systematic selection, there can be no advantage
resulting from change of seed. . . . The balance of evidence goes to

prove that farmers should rely on locally developed seed, and should
give more attention to their own seed, and the prevalent idea that
TTiere change of seed gives good results would appear to be founded
more on opinion than upon well ascertained fact."

Prices of Agricultural Implements, etc.

In its monthly trade report, No. 47, the National Bank states

that the prices of agricultural implements and machinery show no
tendency to ease. Indeed, most lines are now invoiced higher than
previously, and American manufacturers state that, since they are
working on raw material bought at high prices, it is unlikely that
there will be any appreciable fall for some time. Locally, the demand
for new implements continues small. The inquiry for spares con-
tinues undiminished. The supply of machinery is more than adequate
for requirements. Tor grain bags and wool packs quotations have
been further reduced, 25-lb. grain bags now being quoted at 77s.

per 100, and 10-lb. wool packs at 3s. 4d. each, c.i.f.
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THE SWEET POTATO AND ITS CULTIVATION
ALONG THE SOUTHERN COAST BELT.

]iy CiiAS. F. JuKiTZ, M.A., D.Sc, F.I.C, Agricultuial Research

Chemist, Capetown.

(Tlic fii'st pjiil of lliis aiticle, now cohcIikUmI, ai)i)t'iiie(l in ]asf niontlTs

Journal.—Editor
.

)

Chemical Composition.

KoJViG g-ives the foUowing' as the average composition of the sweet

potato, according" to twelve series of analyses of tubers from dift'erent

countries :
—

Water 71.86 per cent.

Protein 1.00 ,, ,,

Fat .20 ,, ,,

Nitrogen-free extract 25.05 ,, ,,

Fibre 1.03 ,, ,,

Ash .86 ,, ,,

The above averages may be supplemented by the following figures

obtained by individual investigators:—
1. 2. 3. 4. 5.

Water 78.89 70.98 76.19 86.45 69.10
Protein 1.28 .92 2.81 .89 1.20

Fat 28 .49 .12^

(^um, etc 1.08 2.39) . ,,
| ,., io 0700

Sugar 6.86 2.69 1

'^"^^ ^"•^'^ -'"''

Starch 15.06 20.26 14.80.

Fibre 98 1.20 1.T9 .49 1.32

Ash 1.07 1.07 1.17 .55 1.32

1. S. A¥. Johnson: Annual Report, Connecticut Agricultural Experi-

ment Station, U.S.A.

2. Neubauer and Oecononiicles : Averages of three analyses of tubers

grown in England.

3. Nagai and Murai : Japanese tubers.

4 Coremvinder : Tubers from the Azores.

"). Coremvinder: Tubers from Malaga.

Samples of each class of sweet potato grown by Mr. Robertson at

Little Brak were collected for analysis. In the laboratory each lot

of tubers was analysed in three parts. (1) An average sample was
ill each case taken of an entire tuber, including the skin. (2) Tubers
representing each lot were rapidly and thinly peeled and the peel

discarded ; a surface layer about lialf an inch in thickness was then
taken off for analysis all round these tubers. (3) The central core

remaining after removal of the above surface layer was separately
analysed.
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The following percentage results were obtained l)y analysis :
—

Entire Outer Central

Tuber. Layer. Core.

1. Covivion six-months—
Original weight of tuber . 307 gms. 360 gms. 360 gms.
Water 70.55 67.08 68.72

Protein (N x 6.25) 94 .97 .77

Fat 63 .40 .54

Nitrogen-free extract ... 26.22 29.93 28.58

Fibre 61 .61 .47

Ash 1.05 1.01 .92

Sugars: lleducing 4.47 — —
Non-reducing ... 1.59 — —

Specific gravity of tuber . 1.08 — —
2. Red-skiivned tlirec-months—

Original weight of tuber . 110 gms. 710 gms. 710 gms.

Water 80.02 82.41 82.49

Protein (N x 6.25) — .65 .59

Fat - .42 .47

Nitrogen-free extract .... — 14.66 14.97

Fibre ... — .68 .56

Ash — 1.18 .92

Sugars: Eeducing 2.68 — —
Non-reducing ... 2.92 — —

Specific gravity of tuber . 1.04 — -^

3. Yellow-slanned three- months—
Original weight of tuber . 530 gms. 670 gms. 670 gms.

Water '. 77.06 73.72 78.66

Protein (N x 6.25) 68 .71 .47

Fat 21 .20 .15

Nitrogen-free extract . ... 20.42 23.96 19.91

Fibre 80 .59 .40

Ash 83 .82 .41

Sugars: Reducing .46 — —
Non-reducing ... 2.69 — —

Specific gravity of tuber . .90 — —
4. British East African white-skinned—

Original weight of tuber . 470 gms. 520 gms. 520 gms.

Water 70.61 73.06 75.91

Protein (N x 6.25) 1.34 1.18 .89

Fat ... 46 .33 .27

Nitrogen-free extract . ... 25.54 23.83 21.73

Fibre 77 .62 .45

Ash 1.28 .98 .75

Sugars: Eeducing 5.24 — —
Non-reducing ... .81 — —

Specific gravity of tubei- .1.05 — —
Samples Nos, 1 and 3 were analysed twenty-four hours after their

arrival in the laboratory, and samples Nos. 2 and 4 five days after

arrival. This may, to a certain extent, account for the fact that in
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Nos. 1 and 3 the percentage of water was found to be higher in the

unpeeled than in the peeled tubers.

With reference to the determinations of specific gravity, attention

may be called to Martin's statement* ihat in Irish potatoes there is

a connection between the specific gravity and the starch content, so

*:hat the percentage of starch in a potato may be calculated by means
of a formula, or read off from a set of tables, when the specific gravity

is known. In the sweet potatoes from Little Brak a similar relation

appears to hold : the common six-months variety, which has the
largest percentage of starch, is also highest in specific gravity. On
the other hand, the old three-months variety showed the lowest

specific gravity, the tubers readily floating in water, and the per-

centage of starch is also the lowest of the four. It must, however, be
added that the tubers of this variety showed a number of internal air-

spaces, the result apparently of excessive stringiness.

It will be noticed that the analyses show the two three-months
varieties to be more watery than the others.

The sweet potato is, like all root crops rich in starch or sugar,

pre-eminently a potash-loving plant, as the following table, giving
an average of three analyses of the ash, according to Konig, clearly

shows :
—

Potash 50.31 per cent.

Soda 6.53 ,,

Lime 9.93 ,,

Magnesia 3.40 ,,

Iron oxide .91

Phosphorus pentoxide 10.60 ,,

Sulphur trioxide 5.56 ,,

Silica 3.45
Chlorine 12.74 ,,

An analysis of the ash obtained from the red-skinned three-

months variety grown on Mr. Robertson's farm gave the following

percentage results

—

Potash 46.15
Lime 7.50

Phosphorus pentoxide 7.96

The ash of the skin, peeled oft' to a thickness of one-sixteenth of

an inch, from the British East African tubers, gave the following
percentages on analysis :

—
Potash 25.49

Lime 12.30

Phosphorus pentoxide 7.43

Potation.

The foregoing figures show what large proportions of potash,

when compared with other inorganic plant food, the sweet potato

needs. Hence sweet potatoes, grown continuously on the same lands

without a potash fertilizer, naturally exhaust the soil even when
manured with farmyard manure, the experience often being that,

* " Industrial Chemistry : Organic," Third Edition, page 181.
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while yielding a good crop diiring tlie first year after planting on
new gronnd, the second year the harvest is less and the third year
\ery little is produced in the way of tubers, although there is

abindance of foliage in response to treatment with farmyard manure.
Such manure is admittedly very suitable for sweet potatoes, especially
if previously thoroughly mixed with leaf mould and allowed to rot,

turning over from time to time for some months, in order to secure
uniformity of texture. Even then, however, continuous cropping of

one piece of ground with a potash-loving culture like the sweet potato
is bound to exhaust it, and rotation should therefore be practised.
In the pre-war days, when the German potash syndicate used to

furnish supplies of j)otasli salts for fertilizing purposes, it is possTl>le

that exhaustion would have been prevented, even under such circum-
stances as those just quoted, by dressing the lands, say once every
third year, with sulphate of potash, to the extent of from 80 to 100
lb. per morgen; but, in any case, such continuous cropping is not
sound agriculture, and Mr, Robertson affords a good example to sweet
potato growers by setting his face against it. The furthest one could
go in the direction of continuous cropping is to vary the crop the third
year by putting the land under peas or beans after having taken
off two sweet potato crops, but Mr. Robertson—wisely—practises an
even more rigid rotation.

For the sweet potato grower rotation is of advantage not only as

a preventive of soil-exhaustion, and a consequent means of increasing
the yield, but it is at the same time of service in controlling diseases

of the crop and in generally improving the soil. In the United
States it was found that a rotation which brought sweet potatoes on
the land once every three or four years was most effective in prevent-
ing loss from disease. Moreover, if in the course of rotation green
standing crops are ploughed under, particularly clover or vetch, the
fertility of the soil is improved and larger yields of all crops included
in the rotation result. Failing clover or vetch, rye and oats have
been successfully employjd in the States. It is, however, advisable
in any case to include in the rotation, if at all practicable, a

leguminous crop like cowpeas, soya beans, clover, or vetch of some
kind, to furnish the soil not alone with humus, but above all with
nitrogen, especially in a poor sandy soil.

Mr. Robertson, as already stated, invariably practises rotation

and strongly advises against putting any field under sweet potatoes
two seasons in succession, because, apart from any question of soil-

exhaustion, voluntary growths from the previous year's crop are

always apt to appear during the second season and to choke the newly-
planted cuttings. He therefore considers it better to plant cereals

after sweet potatoes, and when the cereals are harvested the ground
is prepared afresh without any risk of voluntaries or opslag. For
that reason too the suggestion to grow two crops of a three-months
variety in succession is not favoured by Mr. Robertson. Hence he
does not consider that larger annual harvests will thus be obtained
than by the cultivation of a six-months variety ; moreover, the keeping-

qualities of the latter have to be taken into account, as well as the
time lost in double preparation of the ground.

Manuring.

The tables of analyses above set out give some indication of the
lines whereon the manuring of the sweet potato should proceed,
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hearing in mind always that neither crop requirements alone, nor
soil requirements alone, should he taken into account, hut hoth need
to be studied together.

On the sandy loam soils, which constitute more particularly the

abode of the sweet potato in this country, and where the climate

specially suits its development, it is not essential invariably to supply
higli-grade complete fertilizers. Moderate proportions of basic slag

on soils which have a tendency to sourness would furnish the cro])

v/ith the necessary phosphate. In the eastern United States it is

ci frtomary to apply fertilizers along the lines of the future ridges a

week or more before planting by means of a one-horse single-row

fertilizer distributor (fig. G).

The sandy loam soils just mentioned are often deficient in humus,
and consequently stable manure, always a suitable fertilizer for sweet

potato soils, gives good results if applied, as it is in New Jersey,

at the rate of 20 to 30 tons per morgen. Where this i^ not available,

the humus-content of the soil is maintained by the ploughing under
of cover crops as above indicated. In the Northern States it is the

Fig. 6.— Single-row Fertilizer Distributor.

practice to sow crimson clover betw^een the rows at the final cultiva-
tion, ploughing it under when preparing the land for the succeeding
year's potato crop. In the South peanuts are used tor a similar
purpose, and afterwards hogs are sent into the land; they feed on
the nuts, but leave the peanut vines and roots in the soil.

In view of the tendency of green crops when ploughed under to

render the soil sour, and all the more when the soil itself has already
that tendency, the phosphatic fertilizer to be applied should be basic
slag rather than superphosphate, but agricultural lime at the rate of
two to four tons per morgen, applied every three years, after plough-
ing under the green manure, is suggested, or else half those quantities
of burnt lime.

As already shown, sweet potatoes need potash above all kinds of

inorganic fertilizers. In the Northern States for grow'ing a quick
maturing crop a fertilizer used to be recommended, containing 2 to

4 per cent, of nitrogen, 8 per cent, of phosphoric oxide, and 8 to 10
per cent, of potash, but war conditions brought the proportions of

potash down to 1 or 2 per cent., or deleted it entirely, the other con-

stituents remaining as before.
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Yields of Tubers.

During' the meeting of tlie British Association for the Advance-
ment of Science held in Cardiff last August, Captain A. P. H.
Desborough, in a paper on " Industrial Alcohol," alluded to the

potentialities of the sweet potato in the tropics in the following

terms :
—

" According to good authority, the average yield amounts
to 4-() tons per acre, or harely that of the potato yield in

England. '*

The average yield of sweet potatoes in the United States, where
there were 940,000 acres under that crop in 1918, was a total of

87,924,000 bushels, equivalent to an average of 93.5 bushels per acre

for that season. Taking a bushel of sweet potatoes as 53 lb., this

yield amounts to about 5000 lb. per acre. In 1919 the acreage had
increased to 1,029,000 acres, the total production to 103,579,000

bushels, and the rate per acre to 100.7 bushels or 5337 lb.

In the Union of South Africa, according to the 1918 Agricultural

Census, the acreage under sweet potatoes in the four Provinces and
the relative yields were as follows :

—
Province. Acres. Production. Yield per Acre.

Cape of Good Hope 12,162 46,089,450 lb. 3790 lb.

Natal 3,643 12,290,850 lb. 3374 lb.

Transvaal 4,411 10,529,250 lb. 2387 lb.

Orange Free State 176 231,600 lb. 1316 lb.

Total 20,392 69,141,150 lb. 3390 lb.

The annual production of ordinary (Irish) potatoes in the Union
is about 117,000 short tons, the yield per acre being approximately :

—
Cape. 270C 11>. ; Natal, 1200 lb. ; Transvaal and Orange Free State

each 1900 lb.; and average for the whole Union, 2200 lb. The chief

Irish potato growing district is Thaba 'Nchu, in the Orange Free

State, its yield being 17,354,100 lb. at the rate of 3128 lb. per acre.

Sweet potatoes are not grown in the Thaba 'Nchu District, while in

the principal sweet potato areas in the Union, such as George and
Oudtshoorn, the production of sweet potatoes is more than double

that of Irish potatoes.

The Division of Oudtshoorn, with its exceedingly fertile soil,

yields heavier sweet potato crops than any other district in the Union.

It has only 510 acres under that crop, but its yield in 1918 was

3,892,350 lb., an average of 7632 lb. per acre. Of the other sweet

potato growing divisions in the Cape Province those giving highest

yields per acre are, in order, Paarl, Worcester, Stellenbosch,

Ladismith, and Knysna, their returns being as follows:—
Division. Acres. Production. Yield per Acre.

Paarl 430 2,459,250 lb. 5719 lb.

"Worcester 464 2,539,050 lb. 5472 lb.

Stellenbosch .... 381 1,842,600 lb. 4836 lb.

Ladismith 478 2,287,500 lb. 4785 lb.

Knysna 847 3,910,350 lb. 4617 lb.
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In iN'atal the largest acreage is in New Hanover—817 acres

—

but the production of 2,595,900 lb. corresponds to a yield of only

3177 lb. per acre. The other large sweet potato districts in Natal

are Durban and Lower Tugela, for which the statistics are given

below :
—

Acres. Production. Yield per Acre.

Durban 580 3,800,400 lb. 6553 lb.

Lower Tugela ... 525 2,004,000 lb. 3817 lb.

The only really large sweet potato districts in the Transvaal are

Barberton and Rustenburg, for which the figures are as follows:—
Acres. Product imi. Yield per Acre.

Barberton 901 3,994,200 lb. 4433 lb.

Rustenburg 658 2,027,400 lb. 3081 lb.

In the Division of George, the chief sweet potato growing district

of the Cape Province and of the Union, 874 morgen (1850 acres) were
under sweet potatoes in 1918, and produced 31,586 muids (4,737,900
lb.) of the tuber, equivalent to a rate of 2561 lb. per acre. It is a

matter of common knowledge that the soils of George are much poorer

than those of Oudtshoorn, but the relatively low yield of the former
Division is not accounted for by that fact alone. To a large extent
the method of cultivation is promiscuous and unscientific; with more
intensive methods the area under cultivation in this division should
obviously be capable of producing very much heavier crops, and as

an illustration of what can be accomplished in the Little Brak
District, Mr. Harold Robertson related the following: "From a

piece of ground, measuring 425 yards long and 80 yards wide, a yield

of 1800 50-lb. baskets of large tubers and approximately 450 baskets

of small tubers was obtained during last harvest ; that is say about 17

tons per morgen* in all. The soil was black alluvium and had been
irrigated before ploughing. It was manured with half a ton of

commercial " potato fertili^i^oi'," guaranteed of the following com-
position :

—
Phosphoric oxide: Total 8.0 pei' cent.

CUtric-solublo 7.5 ,, ,,

Nitrogen 3.5 ,, ,,

Potash 6.0 ,, ,,

Lime 16.0 ,, ,,

The season was dry, and the crops had received no subsequent water

other than occasional showers.

* 16,300 lb. per acre. The difference between this return and the low
census figures quoted above is both striking and significant, and seems to

imply that the latter figures are in general much below the actual yields.

Various causes seem to combine together towards this end. First of all, there

is a liability to omit from the estimation of the yield any produce not sold

off the farm but used for home consumption, and crops raised by bywoners
may quite easily also remain unrecorded. Next, a natural tendency exists

amongst agriculturists to over-estimate areas under cultivation. Then, too,

they frequently have a reluctance to state their full yields lest such candour
should prove the precursor of taxation. The farmer is apt^ moreover, to

include in his statements not only the areas actually sown during the preced-
ing season, but also fallow lands previously under the same crop. All these

circuiTistances contribute to lower the recorded yield per acre.
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Sweet potato culture is carried on, on a large and increasing scale,

ill the United States, and in the Southern States the tuber constitutes

one of the main vegetable foods of the people. The extent of land
under cultivation, which averaged about 600,000 acres during the five

years 1910-14, had increased, as stated above, to 1,029,000 acres in

1919, with a harvest in November, 1919, of over 103 million bushels,

valued at 138 million dollars—an increase of 47 million bushels
during the same period. The average yield per acre in 1916 was 91.7

bushels, and the average farm price of sweet potatoes, which was 51

cents per bushel at the beginning of the century, had increased to 67
cents per bushel in 1910 and to 133 cents per bushel in 1918. During
1918 only two States produced more than ten million bushels of

sweet potatoes, namely, Georgia with 11,960,000 bushels and Alabama
with 14,688,000 bushels; in 1919 Texas doubled its previous produc-
tion, and both that State and Mississippi also exceeded the ten-

million bushel record. Except New Mexico and California, in

which the acreage of sweet potatoes was respectively 2000 and 6000
acres, there was not appreciable cultivation of the plant in any of

the Western and North-western States, the area where it is cultivated

extending from New Jersey southwards to Florida, and westwaids by
way of the southern regions of Texas, New Mexico, and Arizona into

Central California.

Experiments at Barbados.

The WeH Indian Bulletin, Vol. V, No. 1 (1904), pp. 44-52,

contained an account by Hall and Bovell of experiments carried out
at Bardados in 1902 for the purpose of ascertaining the best varieties

of sweet potatoes for cultivation. Twenty-eight varieties were
planted, of which White Gilkes (six months) gave the best returns,

the next three in order being Hurley, Minuet, and Vincelonian.

The White Gilkes was pronounced a variety of very good flavour

and kept very well ; white skinned with a white and floury centre

surrounded by a yellowish-white layer. Hurley was dull yellow,
fairly dry, and floury, with a pale red skin ; inferior in flavour to

White Gilkes. Minuet was a dull yellow waxy tuber Avith a yellowish-
white skin, and Vincelonian a red-skinned fairly floury potato with
a pale yellow centre, mottled with a darker shade of yellow.

The variety which gave the heaviest yield of tubers was a red-

skinned tuber known as Moffard (11,209 lb. per acre), but its yield

of starch (3284 lb. per acre) was below that of White Gilkes, and its

food value was less than any of the above four varieties.

The results per acre obtained from these four varieties were as

follows :
—

\T i Total cu u T> ,. V,
Phosphorus

Variety. nr •
i ^ Starch. rotash. „ / i*' Weight. Pentoxide.

ft. ft. ft. ft.

Tubers—
White Gilkes 11,116 3,591 37 16
Hurley 10,275 3,039 48 18
Minuet 9,903 2,833 42 22
Vincelonian 7,823 2,642 24 15
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.r . ^ Total T» 1. u Phosphorus
Variety. ,jr ,.. Potash. ^ J -,Weight. Pentoxide.

ft. ft. ft.

Vines—
White Gilkes 10,080 ' 34 22
Hurley 6,421 25 13

Minuet 10,501 58 36
Vincelonian 3,678 15 10

rvhers—
Wliite Gilkes. Hurley. Minuet. Vincelonian.

Water 63.79 66.03 66.83 61.36

Protein* 99 1.75 1.58 1.88

Fat 65 .42 .55 .76

Nitrogen-free
extract t ... 32.30 29.58 38.61 33.77

Fibre 1.09 .92 .97 1.13

Ash 1.18 1.30 1.46 1.10

Vines—
Ash ."..22 3.49 3.41 4.26

The following percentages of })ntash and {phosphorus pentoxide
were found in the ash:—

Tubers—
White Gilkes. Hurley. Minuet. Vincelonian.

Potash 27.97 36.15 28.77 28.18
Phosphoric oxide 11.86 13.85 15.07 17.27

Vines—
Potash 10.56 11.18 16.13 9.62

Phosphoric oxide 6.83 5.73 9.97 6.57

Productiox of Alcohol.

In Germany, at the beginning of last century, most of the alc()h;d

manufactured used to be derived from grain, that is to say, from
starchy material, but as the common or Irish potato was found to

give a heavier yield of starch, and at lower cost than any other crop,

it came in course of time to replace grain, and was the general source

of German industrial alcohol before the late war. The cultivation

of potatoes for this purpose was carried out on the co-operative

principle ; there were what are called farmer-distilleries jointly owned
by participating agriculturists, and the spent wash and still residues

were returned to the farms, where they were utilized to feed the

cattle, being rich in protein substances.

It is easy to see that this system of alcohol production encourages
cattle breeding on the participating farms. Before the war there

were about three-quarters of a million distilleries of the above type

in Germany, turning out, in addition to their alcohol, huge quantities

of cheap and nutritious cattle food, and the cattle thus provided for

supplied the potato farms with proportionate quantities of a manure

* Appears as " Albuminoids" and "Amides" in original,

t Appears as " Starch " in original.
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very suitable for soils deficient in humus, a type which prevails along
our own southern coast belt.

The sweet potato, too, is already in use in other countries tor the

production of alcohol, and is stated to be so used in the Azores and
West Indies* as well as in Brazil and Algiers. It is more easily

raised, makes a larger yield per acre, is probably a heavier and
cheaper starch producer, in regions where it can be cultivated, than
even the common potato, and should serve excellently as a raw
material for the production of industrial alcohol. The common potato

(Solanum tuberosum, L.), containing about 75 per cent, of water,

yields from 16 to 24 per cent, of starch, and in Germany 100 kg.

of potatoes, containing 20 per cent, of starch, are reckoned to yield

in practice from II3 to 12 litres of absolute alcohol. The sweet
potato (Ipomora batatas, Linn.), with an average water content,

according to Konig's compilations, of about 72 per cent., contains
approximately 25 per cent, of starch and sugar, from 2 to 3| per cent,

whereof consists of sugar. A yield of sweet potato tubers of this

composition at the rate of 8 tons of 2000 lb. per morgen (say, 4 tons

per acre) should produce over 1000 litres (220 gallons) of absolute

alcohol per morgen.

InvestictATIons in the United States.

A few years ago systematic investigations were begun under the

ac ministration of the United States Department of Agriculture for

the purpose of determining the identity of different varieties of sweet
potatoes and for developing the most suitable method of utilizing the

plant as a stock food in regions where it can be cheaply produced.
Efforts were also made to solve the problems and cultural difficulties

of sweet potato growers. A general investigation was carried on at

the same time of dry rot, stem rot, and other diseases of the sweet
potato, and the remedial measures were studied and suitable treat-

ment recommended.
The sweet potato tubers, after unearthing, are said to become

sweeter on exposure to the sun's rays; tubers which have been so

exposed are also believed to keep longer than others. Mr. Robertson
informs me, ho-wever, that if unearthing is carried out later than
October the tubers may be scorched by the sun's heat in a single

day. On the other hand, exposure to frost is alleged to spoil un-
earthed tubers; the runners are easily injured by light frosts which
do not appreciably affect the tubers, but if the runners become
actually frozen the tubers are liable to injury from the frozen sap
passing down into them, and this may cause speedy decay after as

well as before harvesting. Hence when the runners have been killed by
frost immediate action should be taken ; either the sweet potatoes

should be dug up, or else the runners should be cut away from the

tubers and an additional protecting layer of soil thrown over the

latter.

In jSforth America there is a good deal of sweet potato culture

carried on in the Eastern States, Florida, Georgia, South Carolina,

* ]'lde Siinni(ii,ds, op. cit., pp. 22, 23. Mr. B. H. Cousins, DirLClor of Agriculture,

Jamaica, however, informs nie that, as far as he is aware, no alcoholihasever been made com-
mercially in the West Indies, and certainly not in Jamaica, from sweet potatoes. At the

present time, he says, the tul)ers are selling at alxmt t'20 jier ton, with a gravely inadequate
supply for the food requirements of the country.
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North Carolina, Virginia, and Maryland, and there is a corresponding

traffic in the tuber on Chesapeake Bay and the Tennessee Eiver.

Some years ago one steamboat alone was carrying 7000 barrels of

sweet potatoes per week between the lower landings on the eastern

shores of Virginia and Baltimore at a freight of 1400 dollars per

week right throngli the autumn and winter.

Further inland, in Ohio, it is customary to take up the tubers

before winter sets in, the experience there, as in some other localities,

being that heavy frost injures the potatoes if they are left under-

ground. If that happens they may nevertheless seem quite sound to

all outward appearances, but when stored they rot badly. There are

many other regions also where sweet potatoes arrive at maturity

during or just prior to seasons of frost, and where for this reason the

tubers cannot be allowed to remain underground. Plans have there-

fore been devised to preserve them, after digging out, for future use,

particularly in the case of those varieties which do not keep well

after harvesting. The care with which such varieties and, in fact,

sweet potatoes in general have to be handled in winter has been
compared with the care necessary in handling eggs, on account of

the liability of the tubers to become bruised and to rot in consequence.

That this is not the language of exaggeration may be gathered from
the advice on the haulage of sweet potatoes given by the United States

Department of Agriculture; it is recommended that the tubers be
gathered in the field in -padded baskets or boxes, and, if they have to

be conveyed veiy far hy vehicle, only wagons with holster springs

should be used. It follows that even the digging up has to be done
with care and that machines employed for digging up Irish potatoes

cannot be used, as they would bruise the sweet potato tubers and
injure them in other ways. After being scratched out by hand thej'

should be left loose on the land to dry ; it is considered bad practice

in the United States to throw the recently unearthed tubers from
several rows in heaps, as they become bruised and more liable to

decay. It is also advised that they should in any case be brought
indoors before night, and carefuly stored in bins.

Storage.

To ensure satisfactory keeping of the tubers, four points have
to be attended to: (1) The tubers must be thoroughly ripe, (2) they

must not be bruised or the skin damaged, (3) they must be kept dry
and well ventilated, and (4) not be subject to considerable tempe-
rature changes during storage.

For storing sweet potatoes when they have to be kept for a

period of eight months or over the winter, a preliminary sweating
process has been strongly recommended—two weeks' storage in a

well-ventilated cellar, for instance, at a dry temperature between 80°
and 90° F., so that they may sweat thoroughly. The temperature is

then allowed to fall to about 65° F. and so maintained.
Probably the sweet potato would be more frequently cultivated

from the tubers, but for the difficulty of storing the latter.

Experience acquired in Florida showed that if they are not dug up
until mature and are not bruised in handling, a great deal of this

difficulty disappears. An American agricultural magazine advised as

follows: " When digging they should be shaken from their stems and
laid upon the top of the ground, not in piles, for in so doing they
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may be unnecessarily bruised, and the piling would prevent tbe cir-

culation of air necessary to dry tliem. When they come to storage,

then they are supposed to be dry and as free from cuts and bruises as

possible."

If a ripe tuber happens to be cut or broken, the cut dries and a

sort of skin or crust forms over the injured part, and prevents access

of air and the germs of fermentation and decay ; in the immature
tubers, on the contrary, the damaged part remains moist, turns black,

and fails to secure immunity from micro-organisms. Damage to

stored tubers by mice has been found to be a frequent origin of rapid

spread of fermentation. The Florida sweet potato growers con-

sequently construct store-houses of poles, notched up closely at the

corners, and daub all cracks with clay. Dry sand is collected in

summer and stored ready for use amongst the tubers when they are

dug up, and the same sand is often used over and over again year

after year. By adopting this method of storing, Georgia planters are

said to have kept old potatoes until the new crop came in every year

for forty years. The advice given in those States was : in order

to minimize loss, exercise proper judgment as to the time and manner
of digging up the tubers and as to liandling and storing them.

A common method of storing sweet potato tubers practised in the

Southern States consists in making about 20 or 30 bushels of them
into a pile, which is then completely covered with straw. As long

as the temperature does not fall below 40° F., the pile may be left

thus for about a week during which the tubers will undergo a

thorough sweating. After the sweating is over, the pile is covered

with earth, lightly during the preliminary stages, but more thickly

as the cold season advances until a thickness of from 4 to 6 inches

has been reached. A shed of scrap timber may now be erected over

the pile, or it may be constructed before making the pile, so that

the latter is not exposed to rain while sweating.*

In the northern States, where the ground freezes and low tempe-
rature prevails for a lengthened period, the tubers are stored usually

either in a warm basement or in a specially constructed house, whose
wells are half above ground and half below, with the earth banked up
to the eaves on the outside and ventilators on the top. There is room
for a stove and fuel-bin in this house, and the tubers are piled in

bins, with skeleton floors and hollow partitions for ventilation, up to

6 to 8 feet square and 8 to 10 feet deep, care being taken to prevent

bruising. Until the sweating period is over, the temperature is kept

up to 70° to 80° F., but although the temperature may be sub-

sequently lowered, freezing has to be avoided.

Use of Sliced, Dried, and Powdered Tubers.

The late Mr. J. B. Hellier, at one time Editor of the Cape
Agricultural Journal, used to advise dipping the tubers into boiling

water until the skin could be easily slipped off ; they were then to be

cut into slices, and dried naturally on shelves. When required for

cooking they had to be soaked overnight before boiling for use.

To overcome the difficulties attendant upon storage of the tubers,

* This method is also practised in South Africa. Another local method of

storage is carried out by digging a trench, filling it with the tubers and
piling them up until they form a ridge three feet above ground ; this is then

neatly covered with a water-shed roof of sods, leaving an air-hole.
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the North Carolina Experiment Station years ago suggested sun-
drying, and it was said that few people realize how handy the dried
sweet potato is aboui tlie house, being always on hand for use oi] the
table at short notice. It was advised that the tubers should be sliced

and dried, iuid. when required for use, be soaked to restore the

evaporated moisture and baked in pans as the fresh ones are; or they
could be ground into powder and put up in packets with directions

for making puddings. The creation of a market for dried sweet
potatoes, it was thought, would not be a difficulty, if an evaporating
plant would undertake the putting up of sweet potato meal. In neat
packages with attractive handbills and numerous recipes for the many
delicious preparations that can be made from sweet potatoes, " a

market could soon be made for a product that eastern North Carolina
can supi)ly in limitless quantities."

Cost of Production.

The cost of production is naturally a very important item in

sweet potato culture, especially if the ultimate aim is the manu-
facture of a cheap industrial alcohol. In order that those interested

in sweet potato growing in South Africa may form some estimate of

what is implied in this phase of our subject, a few figures may here
be culled from agricultural practice in the United States, and the

following cost of growing an acre of sweet potatoes has accordingly
been compiled from published statistics for the eastern sweet potato
section of that countrv, one dollar being taken as the equivalent of

4s. 2d.:—
Rent of land £1 13 4

Ploughing and fitting the land j fl 10

10,000 plants, at 4s. 2d. per 100 2 1 S

Fertilizers ^5 2 (i

Setting plants with tongs 5 2

Picking up tubers at 7hd. per band 3 2 6

100 barrels at 12Ad. each 5 4 2

£16 10 2

This, it will be seen, does not include the cost of hauling to

market. In many sections of the southern States the coirespondiug
cost would not exceed £8 per acre.

On the other hand, the produce of an aero has often realized as

much as £20 to £30.
In connection wath the cost of production in the Cape Province,

Mr. Robertson has supplied the following information. Excluding
ploughing and harrowing, the cost of cutting shoots on the land,

dividing them 'into the required lengths, making water furrows, holes

for plants, actual planting, closing up, and irrigating after plough-
ing, ]s approximately 18s. i)er acre, provided that the planting is done
by boys, and other cheap labour is employed, such as old native

women to do the cutting of the shoots. The crop on an average
requires for adequate cultivation to be horse-hoed three times, hand-
scuffled twice, and irrigated once, these operations involving a cost

of about 24s. per acre. Digging up and bagging need an expenditure
of about £4 per acre, so that the total cost approximates to £6. 12s.,

excluding costs of bags and cartage, cuttings, and manure.
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THE SOUTH AFRICAN HONEY-BEE.

By S. H. Skaife, M.A., M.Sc, Entomologist, School of

Agriculture, Cedara, Natal.*

Inquiries are .sometimes received at Cedara as to whether it is possible

to secure colonies of Italian bees or pnre-bred Italian queens any-

where in South Africa. This race of bees is a prime favourite with

beekeepers in Europe and America on account of their many good

qualities, chief among which mu,st be reckoned their powers of

resistance to European foul-brood. Where Italian bees are available,

this disease is not regarded as a very serious one, fordequeening a

diseased colony for a few days and then requeening with a vigorous

young Italian queen will generally effect a cure. The recent recogni-

lion of the presence of European foul-brood in South Africa renders

the question of the availability of pure-bred Italian queens an

important one to beekeepers in this country.

As far as is known to the Entomological Division of the Depart-

ment of Agriculture no pure-bred Italian stocks are to be found to-day

in the Union. Some years ago numbers of Italian queens were

imported by private beekeepers, but the race seems to have been a

failure under South African conditions, and most of the experienced

beekeepers who tried them soon discarded them in favour of the race

of bees indigenous to the country. The importation of bees, honey,

and unsterilized bees-wax into this country is forbidden by law as a

safeguard against the introduction of new diseases. Although it is

known definitely now that European foul-brood, sacbrood, paralysis,

and nosema disease are already present in the Union, American foul-

brood, perhaps the worst scourge of all bee diseases, has so far not

been found here. There is no known cure for this latter disease, and
the prohibition of the importation of bees and honey into this country

is fully justified as the only safeguard against its introduction into

South Africa. Hence it is impossible for the South African beekeeper

to obtain pure-bred Italian queens and the acquisition of a pure strain

of this race is likely to remain impossible for some time to come. The
question at once arises, what race or races of bees have we already in

South Africa and how do they compare with Italians ?
^

In order to answer definitely the first part of this question, it

will be necessary to embark on a somewhat technical discussion. The
true honey-bees all belong to the genus apis, of which there are several

distinct species, but the question as to the exact number of different

species of honey-bees there are in, the world has long been in dispute.

Apis mellifica is the common honey-bee of Europe and America, and
this species is obviously quite distinct from, say, Ajns dorsata, the

giant bee of India, or from Apis fiorea, the dwarf bee of the same
country. But whether some of the other so-called species are really

* Since this article was written, Mr. Skaife has accepted the post of Inspector of

Technical Education, Cape Province.

—

Editor.

12
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distinct species or are only varieties of the common honey-bee is

doubtful.
In a catalogue of the bees contained in the British Museum

(published in 1854), the author, Frederick Smith, gives a list of

fifteen different species of honey-bees from all parts of the world, and
of these fifteen, no less than six are recorded from Africa. It is

generally agreed, however, among authorities to-day that these six

so-called species from Africa, are really only varieties of the common
bee, Apis rnelUficd. Of the six varieties, two are of particular interest

to us here; Apis adansoni, Latreille, is a yellow-banded race of bees

originally recorded from Senegal, and Apis unicolor, Latreille, is a

black race recorded from Madagascar. These two races, or varieties,

are those commonly found in South African apiaries.

The adansoni race closely resembles Italian bees in general

appearance, but the workers are smaller and somewhat differently

coloured. Figure 3 shows the abdomen of a typical adansoni worker,

minus its pubescence or hairy covering. As is well known to bee-

keepers, young bees have four bands of down on their abdomens,

5.HS.

Abdomens of Worker Bees, drawn FiiOM old individuals
DENUDED OF PUBESCENCE AND DISTENDED WITH HONEY.

Fig. 1.— Unicolor variety. FiG. 2.—Hybrid. Fig. 3.

—

Aihin.-uni variety.

generally known as " fuzz rings," and this downy covering at first

obscures the colour of the integument, but later on this pubescence
wears off, and the older bees may be recognized by their bald,

shiny appearance. The fuzz rings are not shown in any of the illustra-

tions, hence in comparing the illustrations with bees in the apiary,
allowance must be made for the presence of the rings of light coloured
down on the younger bees. The abdomen of a typical unicolor worker
is shown in figure 1, and it will be seen that this variety closely

resembles the black or German bee of Europe. It is smaller than
the European race, is often slightly smaller than the adansoni, and
has a bad reputation for viciousness. The scutellum (the small,
semi-circular shield at the base of the thorax, between the wings) is

black in unicolor, but in adansoni it is yellowish brown in colour.
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Adansoni is by far tlie, commonest type of bee found in apiaries
in this country, but often unicolor and adansoni varieties will be
found side by side in the same hive, the progeny of one and the same
queen. In such cases as these the queens must obviously be of hybrid
origin, and hybrid workers marked as shown in figure 2 are frequently
to be found among their progeny. The drones are black with narrow,
yellowish brown bands on the hind borders of the four middle
segments of the abdomen (figure 4), but some of the drones from
hybrid queens are wholly black, as are also the drones of the unicolor
variety. Queens vary considerably in colour, but they usually have
leathery brown abdomens, deepening towards the hind end to deep
brown or black (figure 5).

Thus we have at least two distinct races of bees in this country,
and also hybrids between these two races. As is to be expected under
such circumstances, the characteristics of colonies vary greatly. Some
colonies are gentle, good honey gatherers, defend their hives well,

and so on, whilst other colonies are vicious, prone to swarming,
excessive users of propolis, in fact, are guiltj^ of most of the faults of

S.HS

Fig. 4.—Abdomen of adansoni drone.

Fig. 5.—Abdomen of adansoni queen.

beedom. Usually the character of a colony falls somewhere between
these two extremes, various combinations of the virtues and vices

being found in the different hives. Interest in scientific beekeeping
is rapidly increasing in South Africa, and we shall find, sooner or

later, some commercial beekeepers going in for queen-rearing on a

large scale. When this is done, opportunities will arise for fixing

the desirable qualities and getting rid of the vices. There is little

doubt but that in the adansoni race there are many latent qualities

which, if developed and fixed by intelligent selection and breeding,

would eventually evolve a race that could vie with the much-vaunted
Italian bees, and which would probably be superior to them under
South African conditions.

The main point of interest to us at present is, however, the

question as to the relationship of the South African races of honey-
bees and European foul-brood. American authorities recommend
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dequeeniug- a liive for a few days and then requeening with a vigorous

young Italian queen. During the time the hive is queenless, the

workers have an opportunity of removing all dead and djdng larvae,

and of thoroughly cleaning out the contaminated cells. When the

young queen is introduced, she rapidly builds up the depleted colony

and restores it to its normal strength. One of the essentials, then,

for the success of this remedy is an instinct among the bees for keep-

ing the hive scrupulously clean. According to the writer's experience,

the adansoni race is excellent in this respect. In the observation

hive at Cedara there is an army of bees constantly at work licking

the glass and woodwork clean of all impurities. Frames containing
mouldy pollen and perforated in all directions by the burrows of

wax-moth larvae are cleaned up and repaired in a few hours when
placed in the midst of a strong colonj^

G. W. Onions, workijig alone and also in conjunction with the

Rhodesian entomologist, R. W. Jack, has proved that the black or

unicolor race of bees will often, during a queenless period, produce
fertile workers capable of laying worker eggs and even of producing
queens. Therefore, rendering a hive of these bees queenless would
often prove useless as a remedial measure against foul-brood, for

there would be little or no break in the brood-rearing to give the bees

a chance to clean up. The yellow-banded or adonsoni race does not

seem to possess this characteristic, for in all queenless colonies

inspected by the writer, where fertile workers were present, only drone
brood was found. Fvirthermore, fertile workers are not common
among this latter race and seem only to api^ear after a colony has
been queenless for some days. Thus it would appear that, apart from
their gentler nature, the adansoni bees are preferable as regards their

powers of combating European foul-brood, and this race, by far the

commoner one of the two, is the one that should be concentrated upon
in breeding experiments.

One would imagine that the Italian blood imported years ago
would have left its mark on the bees found here to-day, but such does
not appear to be the case. The writer has carefully examined bees
from Capetown, Durban, Pietermaritzburg, and Pretoria, and they
were all found to belong to the types shown in the illustrations. In
1862 Dr. Gerstaecker, a German authority on bees, gave detailed
descriptions of the different types of honey-bees found in South
Africa, and these descriptions fit accurately the types found here
to-day. Recently some bees were sent from Natal to T. D. A. Cockerell,

an American authoritjr, and he pronounced them to be A. adansoni
and A. unicolor. vSome specimens were also sent to Dr. Peringuey,
the Director of the South African Museum, for comparison with the
material in the museum, and his remarks concerning them are of
such interest that they may be quoted here in full. In a letter to the
writer he says, inter alia: "I received the bees you sent me for

identification. The latter is not easy. As you are aware, there is in

Southern Europe a race called ligiistica, or in common parlance,
Italian bees, as opposed to common black, or German bee, mcllifica.

According to H. von Buttel Reepen, a recent German authority,
there are three sub-species of the common honey-bee, namely, Apis
rtiellifica : sub-species indica, sub-species unicolor, and sub-species
mellijica. The sub-species indica has six varieties, none of which
occurs in Africa. Unicolor has five varieties, all of which are
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native to Africa; friesei is recorded from Togoland, unicolor from
Madagascar, Mauritius, and Bourbon; mtermissa from Algiers,
Kilimanjaro, Togoland, etc.; fasciata from Egypt; and adansoni from
tlie whole of Africa south of Egypt.

" As to the Eurojjean meUifica it is found in South Africa, and
Friese, a very good authority, records it from the Cape Flats and
Luderitzbucht.

" The queen of A. fasciata from Egypt (very nearly allied to our
adansoni) was readily accepted in England by A. niellifica, but all

the Egyptian workers were immediately put to death. Singularly
enough, it is said that this variety, a most tractable one in Egypt,
became of such a violent and intractable temper in England that its

breeding had to be abandoned."
This last paragraph in Dr. Peringuey's letter is of particular

interest in view of the statements made by R.. W. Jack, the Rhodesian
entomologist, in a letter to the present writer. He says: " I am no
authority on the races of honey-bees and can therefore give you no
further information than that the native Rhodesian honey-bee is so

extremely vicious as to be dangerous to keep and handle and to con-
stitute a serious household pest on account of the swarms that con-
stantly take up their residence in any convenient cavity in buildings.
Specimens of these bees were identified as adansoni at the British
Museum. I have no experience of any other native variety or race
in this territory. The race Onions worked with was that known as
unicolor, the colonies for the Rhodesian experiments being imported
from the Cape Province. I do not think this variety occurs wild in

this territory. Onions' colonies from the Cape seemed very gentle and
easily handled, but he had only a few. The first cross hybrid, Cape-
Rhodesian (presumably adansoni-unicolor) , were particularly gentle,
and Onions thought them better workers than either of the pure
varieties."

Thus it would seem that the yellow-banded race is the reverse in

Rhodesia of what it is in most parts of the Union. Furthermore, the
hybrids between the two races were found to be gentle and good
workers, whereas it is well known that hybrids between the European
races are, as a rule, vicious and intractable.

To sum up :
—

1. The races of honey-bees kept in Europe and America do not
'commonly occur here. Italians have been introduced from time to

time, but do not seem to thrive.

2. The commonest bees found here in apiaries are yellow-banded
and belong to the adansoni race, a race indigenous to Africa and
widely spread over the continent.

3. Unicolor is a black variety found chiefly in the eastern dis-

tricts. It is not so common as adansoni, is not so gentle, and is prone
to produce fertile workers.

4. The above two varieties cross freely, and workers of both types,

with intermediates between the two, may often be found in the same
hive, the progeny of one and the same queen.

5. The pure adansoni race is an excellent one for South African
conditions, but its characteristics vary considerably in different parts
of the country.
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PRUNING OF DECIDUOUS FRUIT TREES.

By H. B. Terry, Cert. ll.H.S. (London and South Africa), Lerturei-
in Horticulture, School of Ag-riculture, Potchefstroom.

(Continued from March, 1921, Journal.)

The Pear.

Fig-. 13 shows a pear, variety " Doug-las," which lias never been
previously pruned. The heig-ht was beyond the reach of an aveiage

Fiu. 13.— Pear "Douglas"' (before pruiiinm).

man or an 8-foot ladder. Much fruit was lost in wind storms and by
birds, and some difficulty was experienced in spraying'.



Pruning of Deciduous Fruit Trees. 359

Fig. 14 illustrates the same tree. An attempt Las been made to

shorten it back and open the head. A good deal was cut away, yet
sufficient being retained to furnish the entire tree with leaves,

produce a fine crop, and assist in producing fruit-wood on bare parts.

The pear when allowed to grow naturally takes the form of a

pyramid
;
growth is usually excessive, and much difficulty is experi-

enced in picking, pruning-, etc. Generally the lines suggested for

Fig. 14.— Pear "Douglas" (after pruniiip,).

the training of the apple are applicable to this tree, except, perhaps,

the treatment of the leaders. An example of a notoriously upright
grower is found in " Keiffer Hybrid," and much difficulty appears

to exist in getting the tree to open up. The terminal bud on the

leader is certain to take a vertical direction and grow vigorously ; the

bud immediately below it sends out a weaker growth and takes a
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wide ano-le; then let the second bnd point in the direction of the

desired g-rowth and cut off over the bud above it. The terminal bud

will grow erect as stated : the lower growth develops as required. At

next winter's pruning- cut the uprig-ht g-rowth away, and a leader is

formed from the second growth ; this will give the tree all the spread

Fig. 15.—Pear " KeifEer Hybrid.

•required. Care should be taken, however, when carrying this into

practice to see that it is not overdone. Allowance must be made for

the weight of fruit to do its share of spreading the branches. An
illustration of " Keiffer " is given showing the spur development
along the branches, and the opening- up of the centre of the tree by
removing several long poles.
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The leaders have been pruned short to increase the vigour of this

tree and illl up several sparsely furnished spaces with fruit spurs.
Fig. 15 shows a pear, " Keiffer Hybrid," grown as a hollow

column ; the fruit spurs inside the tree are clearly visible ; a tree of

this type requires practically no cutting

Fig. 16.—Pear "Le Conte."

Fig. 16 shows pear " Le Conte "
; the spur development is

remarkable ; the amount of fruit produced by this variety was freely

commented upon by visitors to the orchard. A few inside growths
have been removed and the leaders reduced about half.
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Most varieties of pears are easy to prune when the foundation has

been correctly formed. As the trees develop into the fruiting^ stage

it will be noticed that comparatively little new long- wood is thrown
ont. except, perhaps, on the leaders or where a good-sized limb has

Fig. 17.—Pear "Bon Chretien.'"

been severed. The natural tendency is to form fruit spurs, so when
a grower prunes his trees the major portion of the work consists in
reducing the number and shortening the leaders and thinning out
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spurs where too numerous. The writer has repeatedly been informed
that, after pruning", some pear trees never bore fruit. The statement

)

B

Fig. 18.— Peach, (^0 blossom bud, (Z/) leaf buds, (c) fruit spurs.

is quite genuine. The variety may have had something- to do with it.

Some varieties require cross-fertilization with others which bloom
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at the same time. Too ranch vig-our is often infused by pruning,

particularly when the crop has been killed by frost._ Whilst

systematic pruning' is advocated, it should also be mentioned that

when pears persist in putting out rampant growth and -show little

fruit wood, the leaders may be left unpruned for one season. This

steadies the growth and causes the tree to develop spurs.

Fig. 19.—Peach, regularly pruned

Fig. 17 shows a tree of Bon Chretien, which has been allowed to

take its natural form, but pruned annually. It is furnished with

fruiting wood throughout, The fnut has to be seyerely thinned each

year.
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Peach and Nectarine.

These two fruits may l)e considered together. The nectarine is

only a smooth-skinned peach, hence any remarks anent one is applic-

able to the other. The best form for these trees is undoubtedly the

g-oblet or vase shape. The trees develop rapidly, are capable of

producing large crops, and this quality is best maintained by
intelligently distributing the weiglit of fr\iit over the whole tree.

Fia. 20.—Japanese Plum " Wickson," an erect grower.

From observations it would appear that these trees are difficult to

prune. One often notices trees trained as umbrellas, the centre so

choked up with weak growths and dead wood that light cannot pene-

trate, consequently no fruiting wood is produced. The lower buds
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become exhausted and perish, so that when fruit is obtained it is

always high up un top of the tree. It shouhl be remembered that

Fig.—21.—Bearing wood and spurs of Japanese Plums,

every branch needs sunlight to develop; where the top is sufficiently

open so that light can enter there is less competition among the



Pruning op -Deciduous Fruit Trees. 367

branches tliaii when the top is dense, consequently weak growth and

dead wood are reduced. The peach bears its fruit on wood made

during- the previous summer. Any shoots barren of blossom buds

should be cut back to their base bud to force new growth for subse-

quent fruiting. Laterals showing blossom buds are crit back accord-

ing to their vigour and position, six, eight, or nine inches, so that

Fig. 22.—Japanese Plum, "Sutsuma."

the branches are always furnished with regular fruiting wood. Ail

wood having previously borne fruit is removed—it is useless.

Fig 18, showing (a) blossom buds, (b) leaf buds and manner

of cutting back to base bud, (c) fruit spurs which are valued for

immediate fruiting; varieties termed shy-bearers produce this class

of wood owing to the practice of long pruning, and it only carries
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fruit once; the lateral i-s then cut back to its base. Peach leaders

should be thinned out to one at each pruning to maintain the shape

of the tree, and shortened back to about half the previous season's

growth. Erect, rank growths, known as water shoots, should be

removed entirely from the centre of the tree. These are usually very

Fig. 23.—" Prune d'Agen.

immature (owing to the rapid growth in the late summer) and unpro-
ductive; they are, however, sometimes retained if required to replace
an injured or dead branch.

Fig. 19 shows a peach which has been regularly pruned through-
out its lifetime ; the broad base gives ample security to the branches
arising from it when loaded with fruit. The amount of fruit repre-

sented here by buds could never be brought to maturity by the tree

;
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the thining- has to be resorted to after the crop has set. It will be

noticed that the laterals are present close to the ground as well as

near the top. These do not prevent constant cnltivation with animals

in the orchard.

Fig. 24.— Illustrating two-year-old bearing wood (on the sides), also non-bearing wood
of one year (centre) found on Domestic Plums.

The Plitm.

The fruit is grown very successfully throughout the whole
Union. The genus Prunus includes many types and hybrids, but so

far growers have not given much thought to the scientific side of

their culture. The Japanese hybrids have proved themselves so

adaptable to our variable conditions that they are being planted to
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the exclusion of all others. Generally speaking the Japanese plums
are lemarkable for their diversity in habit of <;iowth ; varieties such
as Wickson, Kelsey, Santa Rosa, are vigorous upright growers and
respond to annual pruning by developing into shapely trees ; others,

like Burbank Apple, are straggly growers and require special care to

make strong compact trees; Botan, Red Nagate, and several others

adopt a bushy habit and often require heavy pruning in some parts

and light pruning in others. Owing to their rapid growth as a whole
it is essential that the trees be started on correct lines from the time
of planting. A short stem with a low head is the best form for the

plum, as it enables the grower to keep the head of the tree open, thus
minimizing the risk of creating too much delisity. The foliage is

always very dense, so that when leaders become too numerous, pre-

venting free access of light to the centre of the tree, plenty of barren
and dead wood can be looked for. The lines suggested for building
the frame of the apricot or peach are applicable to the Japanese plum
—a good foundation must be obtained to withstand the strain and
weight of fruit produced by these trees. About three and a half

3-ears after planting a small crop may be expected. The fruit is borne
on spurs which are freely produced on the main branches and laterals

older than one year; the new wood is also very productive and should
be encouraged wherever possible without crowding, as spurs tend to

arrest the vigour of the trees and restrict the yield as the trees get

older. The leaders are annually reduced in number to retain the

shape of the tree and permit light to act on the central bearing wood.
The selected leaders should be cut back according to their strength

and the needs of the tree ; it is clearly a local matter for each pruner
to decide. The laterals are shortened back to about eight inches if

strong enough to carry fruit ; any growths imder six inches should

l)e left uncut.

A word of warning is needed about keeping the plum tree open.
When pruning', to open the top, it is not meant that all side growths
are to be removed, otherwise the o])ject sought for would be defeated
and branches subjected to sun-scald. Japanese plums should be
furnished with fruiting wood from the point where the branches leave
the stem to the tip of the leader, and only annual shortening in is

required to promote vigour, or a little thinning out of growth if too

crowded.

Fig. 22 is a Japanese plum, " Satsuma," showing fruiting wood
throughout the entire framework of the tree.

The domestic or European plum requires slightly different treat-
ment. It cannot be said that this type of plum has given general,
satisfaction, still there are isolated parts where pf^rticular varieties
have done well and are cultivated for reasons of association. The
fruit is borne on spurs developed on wood two years old and older,
and where hard cutting back of lateral growth is practised the
tendency _ is to pi'omote excessive growtli and produce little fruit.
Fig. 23 is a tree of Prune d'Agen showing long laterals with good
spur, development. It will be seen that the tree forms a perfect
goblet ; this allows of an even distribution of weight as well as per-
mitting the fruit-bearing wood inside the tree to thoroughly mature.

The freedom with which laterals are produced throughout the
tree calls for special attention to spacing and strengthening of the
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main arms. Th<^ foliage of tlie domestic plum is never as abundant
as on the Japanese plum, con-sequeiitly a greater number of leaders

may be retained for furnishing shade, still they should not be allowed

to crowd. The same may be said of the laterals—thin out rather

than cut back ; only when the fruit is produced too far out from the

main branches should cutting be done, and then with the object of

producing new wood to develop spurs closer in to the tree.

{To be concluded in next month's issue.)

World Crops.
It is regretted that the expected cabled information from the

International Institute of Agriculture, Rome, regarding the latest

information on the world position of certain crops, has not yet been
received, and publication is consequently delayed.

Private Training of Prospective Farmers.
The Department frequently receives applications, both from men

in this country and overseas, who are prospective settlers and are

anxious to gain a practical training on a private farm in the Union
before taking up land. A limited number of the applicants are

prepared to pay a premium to the owner of the farm, but the majority

are willing to give their best services and in return expect to receive

board and lodging.

In order to assist applicants as far as possible, the Department
desires to compile a list of all farmers who are prepared to take pupils,

and invites such farmers, tlierefore, to write to the Secretary for

Agriculture, Pretoria, advising the nnunber of pupils each is prepared

to take and the terms and conditions under whicji they would be

taken.

Citrus Canke:!:: A Warning.
The embargo against the importation of citius fruits into

Australia has been lifted, though the usual quarantine regulations

forbidding the entry of citrus fruit from any country where citrus

canker is known to exist still remain in force.

—

Australia Fruit

Wodd.

Fruit-tree Nurseries.
Referring to the nursery inspection work of his Division during

1919-1920, Mr. Lounsbury, Chief, Division of Entomology, states

that the total number of plant nurseries registered that year was 358,

the same as for the previous year, and that, wliile the largest fruit-

tree nurseries remain in the Cape Province, there are now several

important and relatively high-class citrus nurseries in the Transvaal.

The Cape for the year reviewed is credited with about three-fourths

of the deciduous fruit trees and two-thirds of the citrus trees produced

in the Union. The total acreage reported under nursery stock was
548.
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THE VEGETABLE GARDEN.

April.

By H. B. Terry, Cert. R.H.S. (Lond. and S.A.), Lecturer in Horticulture,

School of Agriculture, Potohefstroom.

Garden crops must now be planted conveniently with a view to their being
watered when necessary (except in Western Cape). Frost may be expected at

any time now. Last month's notes deolt with the necessity of destroying all

decaying crops to prevent harbouring insects and fungi and preparing the

garden soil for spring crops ; it is a general practice to leave too much to be
accomplished in the spring.

Beetroot.—A general sowing may be made.

Beans, Broad.—A good sowing should be made in richly manured soil; they
are not averse to clayey soils. The rows shoiild be two to three feet apart, and
one foot apart in the rows.

Brussels Sprouts.—Too late to sow now on high veld, but may bo trans-

planted. Further sowings permissible in Cape.

Cabbage.—Sowing should be done for spring crop, using Early Jersey,

Wakefield, AVinningstad, Surehead, Enfield Market, Offenham.

Carrot.-t—The last sowing should be made to provide roots for spring. Sow
Horn, Oxheart, Intermediate Stumprooted, Nantes Early.

Cauliflower.—In Cape Province this may still be sown.

Celery.—ITnder Cape conditions sowings may be made, and blanching
i-hould be continued elsewhere.

Endive.—^As a hardy succulent substitute for lettuce under severe condi-
tions a sowing is advisable.

Knol Kohl (Kohl Rabi).—Can be sown generally.

Leeks.—Make a good sowing in the Cape; small elsewhere. Deep well-

worked soil is essential; treat similarly to onions.

Lettuce.^—A general sowing may be made ; under severe frost conditions
Cos varieties are to be recommended, being more hardy.

Mustard and Cress^—If sown in boxes under shade, will provide nice,
succulent growths for salad.

Onions.—Sow in Cape and Natal ; elsewhere transplant from now to June.
All varieties mentioned last month may be sown.

Parsnii'.—Not suitable for high veld crop this month.

Peas.—Sow in Western Cape and warmer parts of Natal; provide suflBcient
brushwood for staking the taller growing varieties.

Potatoes.—The majority of crops will be ripening from now on. Owing to
the tuber moth attacking exposed tubers, do iiot dig out more than is required
at one time. Never allow any potatoes to remain uncovered overnight.

Radish.—Those may be sown generally; germination and maturity will not
be so rapid as formerly.

Spinach.—May be sown, excepting on high veld.

Turnips.—Sow everywhere if water is available, as quick growth is essential;
the crop matures in seven to nine weeks. Bagrada bug is troublesome on a
starved crop. Superphosphate is a suitable fertilizer.

Tomatoes.—Under low veld conditions a further sowing may be made.
Elsewhere keep plants off the ground and, if possible, reduce the side laterals.
Should frost be experienced the green fruits may be ripened on shelves.
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THE POULTRY YARD MONTH BY MONTH.

April.

By J. J. JoRDAAN, Lecturer and Instructor in Poultry, Glen, Orange Free State.

Breeding Pens.-—Breeding pens should be mated up. Put the hens in the

runs a week or ten days before the male bird comes in, to have them settled

down. Ten to twelve days after the male bird has been put in the eggs from
the run can safely be considered fertile.

Incubation.—Incubation will be started in this or early in the next month.
Incubators must be got out, disinfected, and placed in readiness for starting.

Examine each part of the machine to see if it is in order and repair or replace

any part necessary. Be sure that the machine is standing absolutely level

when started, and kept so. vSee that there is abundance of wick in the lamp
before lighting it. It will be found advantageous to soak the wick in vinegar
for twelve hours and then allow it thoroughly to dry before lighting it. Test

the capsule and thermometers before' starting the machine. Do not put the

machine in a draught, nor in a dead air corner, right up against a wall, nor
where the sun can shine directly on it. See that the floor on which it stands

is solid and does not vibrate. If possible fill the tank Avith rain water. Keep
nothing els© in the incubator room but the machine and accessories. Paraffin,

tools, etc., must be stored elsewhere. Be as particular about keeping the
incubator room clean and sweet smelling as the machine itself. Do not allow

suspected broken yolk, stuck germs, eggs tested out, to remain in the room
any longer than is absolutely necessary. Select for incubation only eggs two
ounces and over, as even in shape, size, and colour as possible. Test for texture

of shell as for fertility and discard all poor or thin shelled eggs. Remember
standard size, shape, and colour are points lacking in South African eggs and
this is the only way to remedy the fault. Turn eggs intended for incubation
once every twenty-four hours and do not incubate any which are more than»
seven days old. When starting the machine, after having it thoroughly " set

"

and ready to receive the eggs, block up all ventilatiori holes and put a table-

spoonful of formalin in a tin in the water-tray under the egg drawer, and
then replace the drawer. Run the machine for twenty-four to thirty-six hours,

then open the ventilation holes, take out the drawer, remove the formalin, and
keep the machine open but lamp burning for twelve to eighteen hours, after

which pack the eggs in the drawer and replace in the machine. Always
endeavour to put eggs in the machine in the evening. Be sure to keep a chart
of the readings of temperatures of room and machine during a hatch.

Chickens.—Brooders must be got out, overhauled, and made ready for

chicks that are expected next month. Be sure to scald the drinking vessels

and food receptacles used last year for chickens before using them again.

Eggs.—Stored eggs will find a ready market at good prices; but sell them
as such.

Egg Production.—Force all hens and pullets for egg production^ except

those in recording and breeding pens. The price of new-laid eggs is worth
it now.

Advertising.—Start advertising what you will have for disposal during the

year. Let the people know what you have. Arrange for a standing advertise-

ment so that your name is constantly before the public and see that the

advertisement is "catchy" and well-worded but honest. Do not put anything
in the adveitisement that could arouse suspicion of sharp practice, Endeavour
to book orders for later delivery.
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General.—Not only is April the closing month of the poultry breeders' year,
but it is the most exciting, the most interesting, and the busiest one of the
year. Stock should be taken and balances struck to see what the year's profit

and loss has been. The balance-sheet should be carefully scrutinized to see
what savings might have been effected j'nd can be effected in the coming year.
in placing a value upon your stock do not allow sentiment or love of your
birds to induce you to allot to them a higher value than they would obtain on
the market (not necessarily the usual morning market). By so doing you will

get a wrong impression of what your real position is. To obtain a fair estimate
of the value of your stock, average the jjrices obtained for all birds disposed
of during the preceding twelve months and value those on hand at that average
price. From the first of the month z-ecords should be started of trap-nested
or individually penned pullets. Do not be tempted into selling any but your
surplus eggs from your breeding pen this month. Any hens going broody should
be given eggs ; they are useful in keeping chicks together later, but give them
eggs the same time as a machine is started. All a broody hen requires is hard
grain (mealies preferably), grit, and clean water to drink. Do not use young
turkey hens' eggs for incubation; turkey hens should be at least two years old
before their eggs are used for this purpose.

Students Spraying in Orchard, Cedara School of Agriculture.

Inspection of Imported Plants.

Mr. Lounsbuiy, Chief, Division of Entomology, states that
during' the year 1919-20 the finds of insects and evidence of disease

on imported plants were few. As usual a variety of objectionahle
inclusions were discovered with fruit-tree stocks from France. In
one consignment of 22,500 stocks, 590 plants with crown-gall swell-

ings were taken, while several earthworms and sowbugs and many
mites were also observed. In another, one of 80,000 pear stocks, there
were 125 with crown-gall swellings, and a number infested with living
scale insects. Some of the plants were quite badly infested. There
was also a trace of woolly aphis on the roots, with several caterpillars,

and a number of sowbugs, as usual. Various scale insects were found
on importations from japan, Australia, Mombassa, and Java. The
importations of plants were small, largely owing to conditions brought
about hj the war.
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NOTES FROM THE "GAZETTE.

Attention is drawn to the f(allowing matters of interest which appeared in

the Union Govci niiient GazeAtc: —
(Abbreviations: "Proe."—Proclamation: "G.N."—Government Notice.)

G-azetie.

No. Date. Items.

1123 18/2/21. In connection with the proposed demarcation in the District of

Mount Fletcher, the Chevy Chase and Thethelele Plantations
have been declared to be demarcated forests. (G.N. Nos.
266 and 274.)

1123 18/2/21 Compulsory clipping of pheep and goats under the Scab Regula-
tions and the Diseases of Stock Act has been ordered in the
Districts of Umzimkulu, Mount Currie, and Matatiele for

the period 1st March to 30th April, 1921 ; for the District of

Rouxville within the period 1st March to 15th April. (G.N.
Nos 268 and 279.)

1123 18/2/21 The Minister has declared certain farms iji the Transvaal to be
in the Heidelberg District for the purpose of paragraph (u),

section 16, of the Diseasc^s of Stock Act (No. 14 of 1911).

(G.xV. No. 280.)

1123 18/2/21 The compulsor.v dipping period (scab) for the Districts of Wode-
house. Barkiv East, and Elliot has been extended to the 30th
April, 1921.' (G.N. No. 281.)

1123 18/2/21 The compulsory dipping of cattle has been ordered (a) every
1125 25/2'21 three days (in the three-day dip) for portions of Zoutpans-
1127 4/3/21 berg, Piet Retief, Barberton, and Wakkerstroom Districts;

(h) every five dajs (in the Hve-dny dip) for portions of

Buitervorth, Camperdown, Pretoria, Pietermaritzburg, Vry-
heid, Willowvale, Ncigeleni. Kngcobo, Elliotdale, Umvoti,
Eshowe, New Hanover, Utrecht, and Dniidee Districts; (c)

every seven days (in the seven-day dip) for portions of

Heidelberg, Barberton, Pinetown, Nqamakwe, and Pretoria
Districts.

^

(G.N. Nos. 282, 322, and 356.)
1123 18/2/21 Certain piece of Crown land in the Division of Prince Albert,

being portion of Bitterwater Outspan at Fraserburg Road,
will be sold bv public auction at Fraserburg Road, at
10 a.m., 27th April, 1921. (G.N. No. 194.)

Applications will be received by the Secretary for Lands up to

18th April, 1921, for the disposal of the farm Longlands,
Division of Impendhle, Natal. (G.N. No. 260.)

1127 4/3/21 The Secretary for Lands, Pretoria, advises the sale, in front
of the Magistrate's Office. Paarl, at 10 a.m., Thursday, 16th
June. 1021, of Crown lands in the Division of Paarl. (G.N.
No. .362.)

1125 25/2/21 The Magisterial District of Rustenburg has been redivided into
six Field Cornetcy Wards, the names and boundaries of

which are published in Proclamation No. 29, 1921.
1125 25/2/21 The Minister has declared the District of Hoopstad a semi-

protected area, and that of Mossel Bay a protected area,
for purposes of the Scab Regulations. (G.N. Nos. 303 and
321.)

1125 25/2/21 The compulsory dipping period (scab) for the Caledon District
has been extended to the 14th April, 1921. (G.N. No. 320.)

1125 25/2/21 Under the Stock Diseases Act no movement of cattle, other
than pure-bred and grade cattle, bearing the owner's
distinct! /e mark, will be allowed in the Rustenburg District
unless bearing the registered brand of the owner. Restric-
tions are also placed on the movement of cattle purchased
at sales. (G.N. No. 324.)
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STAFF: APPOINTMENTS, TRANSFERS, ETC.

(I) Agriculture.

1/2/21 M. W. Ilenning, District Veterinary OJlicer (Veterinary Department),
transferred to Veterinary Eesearch Division as a Research Officer

(Applied Research and Routine).
14/2/21 B. J. V. d. Vyver, District Veterinary Officer, transferred from

Umtata to Pretoria, vice R. Garraway, on six months' leave.

28/2/21 W. E. Footner, District Veterinai-y Officer, resigned.

25/2/21 C. G. Froneman, Area Sheep Inspector, Cathcart, appointed Senior
Sheep Inspector, Engcobo.

1/2/21 J. Horn, Area Sheep Inspector, Parys, appointed Senior Sheep
Inspector, Griqaastad.

25/2/21 F. •/. Fuller, Senior Sheep Inspector, Engcobo, superannuated.

(2) Agricultural Education.

1/2/21 7f. G. Itae, Acting Lecturer in Dairying, School of Agriculture, Elsen-
burg, assumed duty, inee F. Joubcrt, transferred to School of

Agriculture, Cedara.
15/2/21 H. H. Goriiell, .'ippointed Assistant Chemist, Glen School of Agri-

culture.
1/3/21 G. V. Cutler, Assistant Chemist, Glen School of Agriculture, trans-

ferred to Potchefstroom School of Agriculture.
22/1/21 H. J. Every, appointed Housemaster, School of Agriculture, Groot-

fontein.
22/2/21 F. N. Battenhausen, appointed Assistant Chemist, Elsenburg School

of Agriculture.
26/2/21 A. S. Canliam, who received a Government Grant to complete his

studies, appointed as Lecturer in Veterinary Science at Potchef-
stroom .

MOVEMENTS OF OFFICERS.

Mr. P. J. (hi Toit, Secretary for Agriculture, left for Capetown at the end
of February for attendance during the Parliamentary Session.

Mr. Melt van Nieherk, Principal Clerk, has for some time been engaged
on special East Coast fever work in the Pretoria District. He personally visits
and consults with the farmers, urging them to erect their own cattle dipping
tanks in accordance with the East Coast Fever Regulations, failing which the
work is dojie by contract.

Dr. Marchnnd, Chief, Division of Chemistry and Staif, have moved from
their old quarters in Pretoria into their new quarters on the western side of
Meintjes Kop and near the Union Buildings.

Mr. J. Chalmers, Government Veterinary Officer, who proceeded to
Argentine in November last for the purpose of collecting information on the
packing and export of meat from that country, and who subsequently visited
England to study the meat trade there, has 'returned to South Africa. He
has gathered much valuable information, and is about to visit the more
important meat export centres in the Union for purposes of giving advice.

Mr. E. G. Hardy, the Assistant Superintendent of Dairying, left on leave
for England on the 15th March. He will be away for about seven months, and
it is expected will visit Holland for the purpose of investigating dairy matters
there, more particularly in connection with the production of Gouda cheese,
and to inquire into the methods obtaining in that country in regard to official
milk records, having in view the possible export trade from the Union of
Friesland cattle.

Mr. J. Fisher, Principal, School of Agriculture, Cedara, leaves on 21st April
on a SIX months' holiday to Europe. Mr. E. Parish, Technical Assistant,
Pretoria, will act during Mr. Fisher's absence.

Mr. E. J. Macmillan, Under-Secretary for Agriculture (Education), leaves
about 15th April on a six months' visit to Canada.
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THE WEATHER.

Extracts from the Monthly Report of the Chief

Meteorologist for the Union.

Mean barometric pressure lower than usual over the western half of the

Union, Ibut practically normal in the east and north-east; a mean monthly
temperature one degree higher than usual on the whole, but sub-normal oyer

the Orange Free State, Bechuanaland, and central Transvaal ; an alternation

of hot and cold spells, with some exceptionally warm da-ys ; "wintry" weather
over the west and south-west Cape; an excess of rainfall over the western half

of the Cape, with a deficiency over the east of the Cape, Free State, Transvaal,

and greater part of Natal ; frequent thunderstorms, a few hailstorms, and one

or two destructive local windstorms, Avere the most noteworthy features of the

weather of February, 1921.

Precipitation during the month was somewhat abnormal in distribution

and character, partaking more of the nature of "winter" rains over the west

and south-west than of the usual summer type. Precipitation was in excess

of the normal, frequently by large amounts, over the west, south, centre, and
north of the Cape Province and the Avestern portions of the Free State and
Transvaal. Surplus amounts were also registered in the north-east of the

Orange Free State, in the neighbourhood of Harrismith and Liudley, the

eastern portioiLS of the Transvaal high veld, Piet Retief, and the south-central

portion of Natal from Durban to Weenen. A sub-normal rainfall, on the other

hand, occurred over the northern and eastern Transvaal, as well as the south-

east of the high veld, the major portion of Natal, the extreme north and more
easterly parts of the Fi'ee State, the more easterly parts of the northern Karroo,
as well as the north-east and south-east of the Cape, including Kaffraria. The
excess amounts in the Cape were commonly from 2-3 inches, particularly over

the Karroo and Bechuanaland (even Namaqualand having an inch more than
usual), and reaching plus 6.31 inches at Swellendani ; over the Transvaal and
Free State the surplus amounts were inclined to be somewhat lower, about

li to 2i inches, but reaching plus 3.32 inches at Bloemfontein and 3.90 inches

at Bethal; in iSTatal the excesses were lowest of all, in no case amounting to

one inch. Over the eastern Cape the deficits were mostly less than an inch,

but amounting to 3.03 inches at Port St. Johns and 2.16 inches at Umtata,
both in the Transkei; in the Orange Free State the deficiencies v\^ere less than
an inch, as was generally the case in Natal, except at Ladysmith and Hlabisa
(Zululand), where it was between 1.25 and 1.5 inch. The shortage was generally

greater in the Transvaal and Swaziland than in the other Provinces, varying
mostly between 1^ and 2i inches, but exceeding 3 inches at Mbabane.

The weather, as a whole, was close, sultry, and muggy, with thunderstorms

in some parts of the Union every day of the month ; as a result of this type

of precipitation, the rainfall was unequal in distribution, being largely sporadic,

particularly in Natal and the Transvaal, with a marked absence of those steady

soaking rains so beneficial to crops. Crop reports are consequently of a rather

varied nature, conditions being apparently most promising in the Rustenburg,
Standerton, and parts of the Waterberg and Pietersburg Districts of the

Transvaal, and parts of Natal and the centre of the Free State. Conditions
generally have improved considerably over the Cape Province, but are still

unsatisfactory over the greater part of Natal, Swaziland, the east of the Free
State, and the greater portion of the low and middle velds of the Transvaal.

Taken as a whole, the crops and veld did not promise at all well at the end
of the month, having been too adversely afi'ected by the drought of January.
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THE OVERSEA MARKET.

Markkt PiucKs OF South African Produce, caiu/k]) by the Trade
Commissioner, London, on the IIth March, 1921.

Wool.—At the sales dosed on the 5th March, 3139 bales of South African
wool were offered, but, owing to the absence of American support, prices for

the better sorts declined 15 per cent., and for others slightly less. The follow-

ing are the prices quoted per lb. : Snow-whites, extra superior, 2s. 3d. to

2s. 9d. ; superior, Is. lid. to 2s. 2d.; medium, Is. 7cl. to Is. lOtl. ;
inferior, Is. 2d.

to Is. 6d. Greasi) wool, combing, long, 9d. to Is. 4d. ; medium, Gid. to lOd.

;

clothing, light, 7d. to lOd. ; heavy, l^d. to C^d. The Belgian price depends upon
the London sales; no business was done owing to exchange difficulties.

Mohair.—The market remains unchanged.

Hides.—The market remains unchanged. Owing to the embargo on the
export of local hides, it is impossible to sell to Belgium, where the equivalent
to the South African best salted hide is being sold at SJd. to 4d. per lb.

Skins.—At the auction on the 4th March, 540,000 Cape Merino sheep
skins were offered, but only 10 per cent, sold, the demand being poor. The
price, both for sound and damaged combing wool skins, was Id. per lb. lower,
and for long wool skins 2d. per lb. lower. Lambs and coarse wooUed skins
declined Id. per lb. Of the common Cape glovers' sheep skins offered, only
12 per cent, were sold and at slightly lower prices than the previous sale.

Ostrich Feathers.—The sales have been postponed until April. There is a
more hopeful tone noticeable owing to American inquiry.

Natal Wattle Bark and Extract.—The market is dull.

Maize.—For March-April shipments, 44s. 6d. (per quarter of 480 lb., c.i.f.)

is quoted, and there is a disijiclination to buy far in advance. La Plata maize,
May-June shipments, are quoted at 39s.

Maize Meal.—There is little business. A small parcel was sold at £9. 5s.

per ton, c.i.f., March-April shipment for Liverpool.

Cotton.—The Trade Commissioner advises that the price is low, being for

Fully Middling (Liverpool standard, ec[ual to Middling, American standard),
future, 7.35d. March, 7.55d. May, 7.73d. July, 7.92d. October.

Sunic Farm Huihiiiius, Elscnburg.
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CROP REPORT.

February, 1921.

Maize.—The area under crop this season is estimated to be 5 per cent,

less than last year's acreage, due principally to dry conditions prevailing at

the usual sowing time and to a shortage of labour. According to Census
statistics the actual crop reaped last year was 12,296,833 bags, but our crop
correspondents reported that the return from the acreage that season was not
an ordinary full (or normal) one, being considerably affected by the prevailing
drought. Taking this into account, and allowing for the reduced sowings this

year, it is estimated that the 1920-21 maize crop should produce 13,972,5U0 bags
if the season proves to be a favourable one. Unfortunately, conditions have
thus far been adverse, and at the end of January the crop was estimated to

be 15 per cent, below normal, improving by 2 per cent, at the end of February,
so that at the latter date the indications are that the originally estimated
production of 13,972,500 bags (the normal yield for the acreage) will be
reduced by 13 per cent.

Kaffir Corn.—Subject to the same conditions governing the maize crop, it

is estimated that the area put under kaffir corn this season is 20 per cent,

less than the previous season, the curtailed acreage being most marked in the

Cape Province. The crop itself, unfortunately, is being seriously affected by
the unfavourable weather experienced thus far during the growing season, and
at the end of January the crop was estimated to be 18 per cent, below normal
in condition. There was no improvement during February, the average crop
condition for the Union still being 18 per cent, below normal. Both in respect of

maize and kaffir corn, the Orange Free State crops are, on the whole, suffering

most from adverse climatic conditions.

Tobacco.—The acreage planted out is reported to be smaller than that of

last season's by 10 per cent., Uustenburg, the largest producing district of the
Union showing a falling oft' of 15 per cent. The weather thus far has also

been a retarding factoi .aid, instead of an ordinary full crop being reaped,
indications at the end of January pointed to a crop 17 per cent, below normal.
There was, however, a marked recovery during February and, at the end of

that month, the tobacco crop of the Union was estimated to be 7 per cent,

below normal.

Sugar-cane.—The 1919-20 season was estimated to have produced 190,000
tons of sugar, a record for the Union, but the output during the current
season is expected to be 140,000 tons as against an estimated consumption of

160,000 tons, so that the balance will need to be imported.

Plant Nurseries in Quarantine as at 1st March, 1921.

Name of Nurseryman.
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THE LOCAL MARKET.

Position at Mid-March, 1921.

(NOTE.- -The local market prices of certain other agricultural produce and stock

are published elsewhere in this issue.)

WOOL.
The market is again practically at a standstill and no business worth mentioning is being

done. Since our last report American buyers, having filled their oixlers, have ceased to

operate. In view of the fact that the new American tariff will come into force immediately
it has been passed by Congress (whi^h is expected to take place some time in April), it is

doubtful whether American buyers will resume placing orders on the South African market.

There is no competition on the part of Bradford and Continental buyers at present. The
prices given below must therefore be regarded as nominal quotations, viz. :

—

per lb

1. Extra super combing, 12 months',

skirted, choice

2. Superior combing, 12 months',

skirted ...

3. Superior combing, 12 tol4month.s'

growth, skirted, deep stapled ...

4. Good average combing, 12 months'
growth, skirted ...

5. Superior combing, 10 to 12 months'
growth, skirted ...

G. Average combing, 10 to 12 months'
growth, skirted ...

14d.

12d.

12d.

lOd.

lOd.

Sd.

per lb.

8kl.
7. Extra super medium, 8 to 10

months', well skirted ...

8. Superior medium, 8 to 10 months',

skirted 7-Jd.

9. Average medium, 8 to 10 months' 6d.

10. Superfine shorts, 8 months' and
less, skirted ... ... ... l^d.

11. Good average shorts, 8 months'
and less, skirted ... ... 7d.

12. Average shorts, 8 months' and
less 6d.

The market remains inactive

quotations are given :

—

1. Super summer kid
2. Average summer kid

3. Super summer firsts

4. Good average firsts

.5. Good mixed hair ...

MOHAIR,

and business is very quiet. The following nominal

per lb.

. 20d.

. 17d.

. 12d.

. lOd.

. 9d.

6. Ordinary mixed hair

7. Winter hair

8. Good winter kid ...

9. Summer locks

10. Winter locks

per lb.

. 8d.

, 7d.

. 16d.

4d.

. 3d.

HIDES AND SKINS.

There is very little demand for hides and skins, and prices have declined by from 5 to

10 per cent. Damaged and inferior skins are practically unsaleable.

The following prices are quoted :

—

Hides.

Sun-dried, sound
Sun-dried, damaged
Sun-dried, fourths

Sound, long woolled ...

Damaged, long woolled
Short woolled, sound ...

Light
Sun-dried
Heavy ...

Damaged

per lb.

. fi^d.



882 Journal of the Department op Agriculture.

OSTRICH FEATHERS.

The following particulars are furnisliod by Messrs. Dunell, Ebden & Co. :

—

Four sales were held at Port Elizabeth during February, 1921, the total weight of

feathers sold being 20,21)G lb., which realized £32, .548. Prices at the beginning of the month

were lu-actically tiie fame as for January, but improved slightly towards the end, especially

in respect of the better quality of feathers. The impending changes in the American Import

Tariif. may be the cause of this improvement.

London sales were again postponed until early April—the reason being that American

buyers have not yet arrived m London and that Continental dealers are hampered by the

exchange i>roblem.

Students Cultivating Potatoes, Potchefstroom School of Agricultun

Meat Statistics.

Beef ((juarters)

Pork (carcasses)

Bacon and Ham (lb.)

Extorts.

February, Total for Period 1st Jan., 1921

1U21. to 28th Feb., 1921.

286 723
1,139 1,592

8,200 42,334

Cattle Impokted from ad.toining Territories.

For Slaughter

For Breeding.
2,995

1(53

6,656

240

Summary.
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RECENT AGRICULTURAL LITERATURE.

SELECTED LIST OF BOOKS ADDED TO THE DEPARTMENT'S
LIBRARY.

[Note.—The fii-Kt number is that of the class to which the book belongs; the
hist number is that of the book itself.]

GENERAL.
018 Sanborn, H. N. League of Library Commissions. Chicago, 1916.

No. 7428.

040,68 S.A. Railways and Harbours, Publicity Dejjartment, Johannesburg.
Travel in South Africa. London, 1921. No. 7141.

320 Baines, E. T. Pise de Terre Construction. Johannesburg, 1920.
No. 7435.

352 Cooper, Madison. Practical Cold Storage. 2nd Edition. Chicago,
1914. No. 7439.

361 Hannemann, E., and Kasack, Dr. Ziekenvoedsel—Recepten.
Haarlem, 1909. No. 7437.

.AGRICULTURE, LIVE STOCK, AND ALLIED SUBJECTS.

400,68.2 vS.A. Railways and Harbours, Publicity Department. Farming
Opportunities in the Union of South Africa, in 12 Parts, entitled
as follows :

—
Apple Growing; Dairying: Does Farming Pay?; Fruit;

Maize Growing, Orange Growing; Poultry Farming; Ranching;
Sheep; Sugar Growing; Cotton Growing; Viticulture. Suffolk,
n.d. No. 7452.

412,42 Great Britain, Government of. Agriculture Act, 1920: An Act to
Amend the Corn Production Act 1917, and the Enactments
Relating to Agricultural Holdings. (10 and 11, Geo. 5, Ch. 76.)

London^ 1920. No. 7424.

412,73 U.S.A. Department of Agriculture, Office of the Solicitor. Laws
Applicable to the United States Department of Agriculture.
Washington, 1913. No. 7427.

430.7 First World's Poulti-y Congress. Regulations of the World's Poultry
Exhibition to be held 6th-13th September, 1921, at the Hague-
Scheveningen on Occasion of the Woi'ld's Poultrv Congress.
FIoralia-Assen, 1921. No. 7422.

430.7 First World's Poultry Congress. Preliminary Programme of the
First World's Poultry Congress, to be held under the High
Patronage of their Majesties the Queen and the Queen-Mother of

Netherlands at the Hague-Scheveningen, 6th-13th September,
1921. Assen, 1921. No. 7423.

431 Clayton, Wm. Margarine (Monographs of Industrial Chemistry).
London, 1920. No. 7431.

431 Dean, Henry. Canadian Dairying. 5th Ed. Rev. Toronto, 1920.
No. 7426.

465,67.6 Tanganyika Tenitory, Governor of. An Ordinance for the Regula-
tion of x-he Cultivation and Sale of Cotton. Dar-es-Salaam, 1920.

No. 7434.
466 Wuthrich, E. The Selection of Sugar-cane on Scientific Lines.

Durban, n.d. No. 74-53.

473 Fenzi, Dott, E.O. Frutti Tropical! E. Semitropicalo. (Esclusi gli

Agrumi.) Firenze, 1916. No. 7440.
475 Robinson, W. Hon-e Landscapes. London, 1920^. No. 7429.
477 Baker, R., and Smith, H. G. A Research on the Eucalypts and

their Essential Oils. Sydney, 1920. No. 7433.
477,42 Monteath, R. Miseellaneoxis Reports on Woods and Plantations.

Dundee, 1827. No. 7442.
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SCIENCE (GENERAL), PHYSICS, CHEMISTRY, GEOLOGY, ETC.

540 1 Molinari Dr. E. Treatise on General ;<nd Industrial Organic

Chemistry. London, 1921. No. 7430.

544 Morrell. R. S. Rubber, Resins, Paints, and Varnishes (industrial

Chemistry). London, 1921. No. 7448.

BIOLOGY, ZOOLOGY, BOTANY, MEDICINE, ETC.

600 Henderson, I. and W. A Dictionary of Scientific Terms. Edin-

bargh, 1920. No. 7425.

630 1 Sherrington, Ch. The Integrative Action of the Nervous System.

London, 1916. No. 7451.

630.2 Droogleever, Fortuyn, Dr. B. "Vergleichende Anatomic des Nerveii-

systems. Haarlem, 1920. No. 7447.

671 Weaver, J. E. The Ecological Relations of Roots. AVashington, 1919.

No. 7448.

671.6,68 Bews. J. W. Some General Principles of Plant Distribution as

Illustrated by the Soath African Flora. (Pamphlet) 1921. Nos.

7443 and 7446.

671 6,68 Bews, J. W. The Mont-Aux Sources National Park. N.d. No.
7444.

I\

Lincoln Ki'd-Shorthorn Herd. Potchcfstroom Schooi of Agriculture.

Outbreaks of Animal Diseases:
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Departmental Notice.

GOVERNMENT GUANO.

An allotment of guano will be made early in July next. The quantity

which will be available for disposal will be about 1500 tons, and its distribution

will be limited to bona fide farmers and gardeners only within the Union
who are requiring supplies for use during the period July, 1921, to January,

1922, inclusive.
Applications must- be made on the prescribed form, obtainable from the

Superintendent, Government Guano Islands, 69 Strand Street (P.O. Box 251),

Capetown, and these will be received and booked up to and including noon on
Monday, the 30th May, 1921, after which date no further applications will,

under any circumstances, be accepted or entertained in respect of this allotment.

Applicants are warned that, in making applications ror guano, the purposes

for which this fertilizer is required must be distinctly stated on the form of

application, and that only the quantity actually needed for those purposes
must be asled for, as cdl inflated orders will be liable to be disallowed.

No application will be accepted or considered from any person who is not
actually farming on his own account, and only one application will be accepted
in respect to any one farm, portion of a farm, or group of farms under one
ownership, or partnership, as the case may be.

All applications must be signed by the individuals requiring the guano, and
in no case will this fertilizer be supplied or consigned to any persons other
than those for whose use it is actually required.

The price of guano will be £10 per ton of 2000 lb. or 20s. per bag of

200 lb., including bags, and delivered on rail at Capetown, or on board ship
in Table Bay Docks, but no remittances will be accepted until after allotments
have been made.

Railage in all instances is payable by the consignee and must be prepaid
where guano is to be consigned to railway sidings.

All inquiries and applications for guano must be sent direct to the
Superintendent, Government Guano Islands, Capetown.

P. J. DU TOIT,
Secretary for Agriculture.

AGRICULTURAL SHOW SEASON, 1921.

List of Agricultural Shows, compiled from details furnished by the Agricultural
Unions, still to be held.

East London—4th and 5th May.

CAPE PKOVINCE.

I

Komgha—6th and 7th May,

TRANSVAAL.
Pietersburg—24th, 26th. and 27th May. | Barberton—10th June.
Pretoria—31st May, 1st and 2nd June. Rustenburg— 1.5th June.

NATAL.

Dundee Agricultural Society (Dundee)

—

14th and l.'Sth June.
Vryheid Agricultural Society (Vryheid)—

7th June.
Klip River Agricultural Society (Ladysmith)

—12th and 13th July.
Umvoti Agricultural Society (Greytown)

—

14th and 15th June.
Weenen Agricultural Society (Estcourt)

—

16th and 17th June.
Royal Agricultural Society (Maritzburg)

—

21st, 22nd, 23rd, and 24th June.
Newcastle Agricultural Society (Newcastle)

—29th and 30th June.

Richmond Agricultural Society (Richmond)
—13th and 14th July.

Victoria County and North Coast Agricul-
tural and Industrial Society (Stanger)

—

14th July.

Dronk Vlei Agricultural Society—27th July.
Campenlown Agricultural Society (Camper-

down)—20th July.
Ixopo Agricultural Society (Stuartstown)

—

7th July.

Alexandra County Agricultural Society
(Umzinto)— 15th July.
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NOTES.

Turkish Tobacco.
It is estimated that the TTnioii's 1920-21 crop of turkish tobacco

will yield approximately 750,000 lb. The ruling- prices lor this class

of tobacco range from Is. io 2s. 9d. per lb., according; to quality,

but the large bulk of our i)roductioii is fetching a price of about

2s. 3d. per lb., so that this section of the Union's agricultural

industry, one confined sokly to the western districts of the Cape

Province, may be estimated as being worth nearly £85,000 this year.

And it is a comparatively young industry. That the possibility

of successfully cultivating turkish tobacco in South Africa had been

thought of by individuals, and that in the course of time its introduc-

tion ''was ultimately certain, there can be no doubt, but it is an

interesting fact that the inception of the industry in this country was

due to a fortuitous circumstance. It was in 1903 that Mr. L. M.

Stella, the well-known turkish tobacco expert in the Department, who

was at that time farming near French Hoek, received a letter from a

friend in Turkey containing a small quantity of tobacco seed of the

Soulook variety. The envelope with the seed was put away and,

in the many duties falling to the share of the farmer, forgotten.

When the envelope was first opened, however, a iew seeds happened

to fall in the garden in front of the homestead. These seeds germi-

nated, and, though very late in the season, Mr. Stella, who had

experience with the industry in Turkey, was so taken up with the

possibility of growing the tobacco locally as a remunerative enterprise

that he managed to obtain forty plants from the seeds accidentally

sown; which were planted out and eventually grew up, and matured.

13
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This suecess, tlioug-h small in itself, was tlie first fruits of the present

expanding' industiy. Convinced of success, Mr. Stella obtained a

further quantity of seed from Turkey, and with this lie laid down,
in 1904, the first ex])erimeiit with turldsh tobacco—so far as is known
—in the Cape Colony. The experiment Avas successful, two acres

of sandy loam producing' nearly lOOO lb. of tobacco. Having demon-
strated the possil)ilities of the plant, Mr. Stella came in touch with

the Cape Department of Agriculture, and as a result of the negotia-

tions which followed, his services as an instructor were obtained by
the Government (in whose service he still remains), and tlie first

supervised experiments were conducted under his supervision in 1906.

From then the industry has steadily progressed. In 1908 we produced
10,000 lb.; in 1909, 16,000; in 1910, 56,500 lb.: and to-day our

output is three-quarters of a million pounds. And throughout the

infancy of the industry Mr. Stella's unceasing energy did much to

steer it past all obstacles, and, together with the other officers of the

Tobacco and Cotton Division as constituted to-day, he is still engaged
m fostering the interests of those eng^aged in turkish tobacco growing.

Owing to the sensitiveness of the plant, tobacco culture is a

highly specialized class of farming, being an operation requiring

constant watchfulness from its inception to the time that it finally

reaches the consumer, and before the latter is reached many steps,

involving as many dangers, have to be taken. The Department has

issued a good deal of literature on the subject, and we publish in this

number an article on "Curing of Turkish Tobacco" by Mr. Koch,
the Manager of the Elsenburg Tobacco Station, who is taking a

prominent part in advancing the industry. This step of the process

of tobacco culture calls for much experience and judgment, and Mr.
Koch sets out very clearly the correct treatment of the leaf from the

time of harvesting to the final stage of curing. Turkish tobacco

growers are advised to study the article carefully, for while much
progress is being made in the development of the industry, much has

still to be achieved, and, among other things, the present methods
in vogue in curing must be improved if growers wish to hold their

own as com])etition becomes keener. And competition has to be
expected.

TTp to the j)resent kx'al production has fallen shoit of the demand,
but iuikish tobacco growing has recently been taken up on a large

scale in Ehodesia, where it is reported that this season sojuething

like 500,000 lb. of this variety of tobacco will be produced. This
is a factor to be considered by the local grower. When the nuirket

in this country is fully supplied, an outlet will need to be looked for

overseas, and this market has not yet been tested to any extent. That
the London market can absorb most of our surplus for some years to

come is very likely, especially where the better grades of turkish

tobacco are concerned, but it is a trade which has still to be developed,

and it is with a view to the future that the grower must endeavour
to produce an aiticle of such quality that it will command a remune-
rative price in competition with the produce of other countries, and
ensure that turldsh tobacco growing will continue to be the profitable

enterprise it now is. As an aid to this end Mr. Koch's article will

be valuable, for improvement, the author says, " cannot be accom-
plished intelligently unless the scientific principles underlying the

subject are thoroughly understood."



Restriction on Imports of Maize and Barley.

The public is reminded that, by virtue of Proclamation No. "oA

of olst January, 1920, a permit is necessary for tlie introduction of

any maize or barley into the TTnion from oversea and, incidentally,

from any part of South Africa outside the Union, except Southern
Rhodesia, Bechuanaland Protectorate, Basutoland, and Swaziland.

Permits are given only in respect of such seed intended for

sowing, and it has been decided that no permit shall be given to

enable any person to import in any one calendar year more than ten

pounds of the seed in any one variety. Any seed admitted has to be

disinfected, under the supervision of an officer of the Department, by
immersing it for fifteen minutes in a one-tenth of one per cent, water

solution of mercuric bichloride. A disinfection fee of 2s. 6d. per

hundred pounds or part thereof is charged.

Applications for permits should be addressed to the Chief,

Division of Entomology, Box 51'^), Pretoria; each should state the

name of the variety, the country of origin, the quantity desired, the

port through which it would arrive, and the full name and address

of liotli the proposed consignor and consignee.

Spineless Cactus Propagation.

To meet our constantly recurring droughts, the importance of

providing reserves of fodder for stock is increasingly being brought
home to the farmer, and, as a means to this end, many have in the

past found prickly pear to be of considerable value. But the spines

make it most difficult of handling, and are harmful also to the

animals that eat them. These disabilities in a most useful fodder

])]ant have been overcome, however, by selection and breeding, and
the spineless varieties thus produced give every promise of becoming
one of the foremost means, in parts of the Union, of safeguarding
the stockowner against the onslaughts of drought. In particular the

Karroo areas will benefit greatly by the establishment of the spineless

cactus, and in this connection it is interesting to learn that experi-

ments with the plants under Karroo conditions at the Grootfontein

School of Agriculture, Middelburg, Cape, have been very satis-

factory, and the following information obtained from Mr. Donkin,
the experimentalist there, will prove very useful at the present time
to those farmers wlio desire to propagate the spineless cactus as an
insurance against seasons of drought and as a reliable fodder crop

generally.

The feeding value of spineless cactus, Mr. Donkin states, is

very low, and is approximately the same as "prickly pear," both

having about 90 per cent, of water, a low crude fibre content (4 per

cent, at most), ash 1 to 2 per cent., protein up to 1 per cent., fat

about i per cent., and carbohydrates about 3 per cent. Its great value

to the stockman lies in the permanency of its plants : it is always

there even in times of protracted drought. Further, it is palatable, and

stock can subsist on it without additional water. It grows success-

fully under conditions of low rainfall, needing only a good start

in life. Its resistance to frost may be judged from the fact that only
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two varieties (Anacantha and Coccinillifera) were badly frost-bitten

at Grootfonteiii during the winter of 1920, when IT degrees frost

were registered above ground.

The two following methods of propagaliiig have been tested

extensively at Grootfontein ; the first of them is recommended:—
(1) The leaf is placed flat on the ground and a spadeful of

soil is placed on the top of it (this is necessary to kee]i

the leaf firmly fixed).

(2) The leaf is jihiced in the ground lo the depth of about one-

third of its length, tiie cut end being placed downwards.

The great objection to No. 2 method of ])lanting leaves is that

ihcy frequently decay. ])ecay of the leaf lias never been noticed

wiien No. 1 method was used in planting, which
also has the advantage that the roots strike out over a

larger area and in an approximately circular manner.
with the result that the plant is very fiiinly fixed.

Spinele.'^s ('actus Propagation.

'Ki. 1. -Method I. Roots have l)CCii

out oflF.

Spineless Cactus I'l-opagation.

Flo. 2.— Metho-l I. Leaves three

iinnths old.

It wouhl seem to be the general opinion that leaves should 1»«'

cut several months before they are planted. To do so is not only
unnecessary, but harmful, as the leaf begins to grow much sooner
if it is freshly picked and has not been allowed to wilt before plant-

ing. Experiments carried out at Grootfontein duriiig the spring of

1919, showed that leaves cut and i)lanted at once gave better plants

and fewer failures than when cut at intervals up to two months
l>revn)us to planting; all the leaves used were of the same age and
size, and fi'oni the same parent tree.
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It has been found that for nursery purposes, planting' 3 feet
apart is suitable, but for permanent plantations 8 feet apart is

satisfactory.

It is unnecessary to state that the best results are obtained where
soil is well prepared, kept free of weeds, and tlie young plants given
a good start.

September is the best time to start plantations in areas where
frosts occur, because the older the young plant is when it experiences
the first frosts, the better it withstands them.

Observations at Grootfontein showed that resistance to frost is to

a great extent a matter of size and maturity. Well-grown mature
leaves resist frost much better than poorly grown or young leaves.
Although September in any area would seem to be tlie best mojith for

/

Spineless Cactus Propagation.

Fig. 3.—Method H. Moisture from irrigation water has entered
the cut and decayed the yilant.

planting (for this is the period when leaves are naturally inclined
to start growing) plantations may be started at any period of the
year in districts where frost is a factor of no account. As indicating
the rapidity of growth obtained under Karroo conditions, it may
be stated that at Grootfontein there have been plants 14 months' old
with as many as 60 leaves.

Literature on the subject of spineless cactus as a fodder for

stock has already been published by the Department, and further
information on the subject is now being prepared for publication at

an early date.
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The Deterioration of Sugar in Storage.

T\w invest igation of fiuig'i and bacteria in tlieir iclatioii to the

sugar industry has, for the past three years, been receiving the study

and researcli of Dr. P. van der Bijl, of tlie ])ivisioii of liotany, and
liis staff, at the Natal Herbarium, Durban.

The fungi responsil)le for disease in cane have been dealt w'\\]\

in a numl>er of departmental publications, and in the Februaiy,

1921, number of the Jounuil a resume was published of the diseases

of sugar cane known in Natal and Zululand (" Notes on Some Sugar
Cane Matters").

To the sugar industry fungi are. however, of further importance,

for many of the common moulds are resjjonsible for the deterioration

of sugar during storage. In the Dei)artment's Science Bulletin No.
12,* Dr. Van der Bijl deals Avith the part played by fungi and
bacteria in this deterioration, and the results of his further investiga-

tions into the matter have now been publislied in Science Bulletin No.

18. t While the investigation is being further pursued, it may be
mentioned that the two bulletins referred to g*ive the most com-
prehensive account of the subject thus far published in South Africa,

and contain information and data Avhich should be valuable io all

interested in the manufacture or warehousing of sugar. Special stress

is laid on cleanliness in sugar mills and sugar warehouses, the resulls

of exjjeriments with various disinfectants Ijeing recorded and practicil

suggestions given as to those best suited to the industry.

The proper drying of sugar before bagging is an important factor

in the subject of deterioration caused by fungi. Along the Natal
coast deterioration is at its worst during the hot summer months with
high relative humidity. Next to cleanliness in the manufacture,
the warehousing of sugar, its proper drying before bagging should
carefully be taken into account, and every attempt made to keej) the

warehouses dry during the months of high humidity and temperature,
l)oth of which have an important bearing on the deterioration of sugar

1)V fungi.

Fodder and Pasture Grasses of South Africa.

Dr. Pole Evans, in his presidential address to the South African
Association for the Advancement of Science, said : "It is obvious
that South Africa is first and foremost a pastoral country, and as

such her stock-raising potentialities are mainly dependent on the veld.

The greater portion of the natural grazing land throughout South
Africa is subject to extremes of climate, i)eriods of drought, and harsh
treatment at the hands of nuvn, but in spite of all, its recuperative
powers are untold." The Department has always realized the

importance of this matter and for some years past has been experi-

menting with many grasses, both indigenous and exotic, subjecting
them to varied conditions and testing them for their value as fodder
—either as hay, grazing, oi' ensilage. As a result, information of

considerable value to the stock farmer has accumulated, and the

* " Preliminjiry Studies on Some Futi^i and Bacteria responsible for the Deterioratioj of

Soiitli African Sutrar," oV)tainable from this office, price Id., pre-paid.

t " Studies oil Some I-'unui and the Deterioration of Siiuar." oljfainablc from this dftice.

prifc 3(1.. pre-paid.
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Division of Botany proposes to publish it iu the Journal in a series

of articles entitled " The Fodder and Pasture Grasses of South
xlfrica," with the object of helping the farmer to improve his natural

veld or to supplement it by the grass most suitable to his locality

and conditions.

The farming community, it would appear, have become somewhat
apathetic on the subject of the comparative merits of grasses and
other forage plants and the improA^ement of the grazing lands. In
earlier years there was a tendency to recommend and even wax
enthusiastic over a grass before it had suflficiently been tested and
before a complete knowledge had been gained of its habits and
behaviour, etc., under varying conditions. And this tendency has

led to many disappointments, which have doubtless damped the

ardour of the farmer. By giving him now a full detailed account of

the grasses that have so far been tested, their feeding value, and
requirements as to soil, climate, and general treatment, etc., it is

hoped to revive in him some of his lost confidence and inspire him
to provide winter food for his stock.

While one cannot afford to discourage the introdviction of certain

exotic pasture plants that have proved their value and that, in certain

districts, supply a need that no indigenous grass could supply, it

must always be borne in mind that in the native grasses and their

improvement and careful selection, lies the key to the great problem
of the betterment of the veld, and thus to the greater production of

our herds and flocks.

In the ordinary and sweet veld, where over-stocking, injudicious

burning, or other liarsh treatment has not been resorted to, nature

provides the necessary ingredients for stock food in more or less the

required proportions, but there are many instances where nature has

been tampered with, and the veld ceases to be all that is desired; it

is then that the farmer must seek for a way to improve his pasturage

by cultivating other grasses. Even the best sweet veld will cease

to provide food during long periods of drought or cold, but the pro-

gressive, far-seeing farmer will have his hay-stacks ready and his

silos full, providing sustenance for his stock, and so amply repaying

his trouble and expense.

In estimating the feeding value of a glass, too much importance

must not be laid on the results of chemical analyses alone, since these

results will differ greatly according to the locality, conditions of

growth, stage of maturity, etc., while, in hay, to these ruling factors

the method of curing and handling of the grass must be considered.

In palatability and freedom from injurious effects, we have the surest

guide to the desirability of a grass, and this, taken in conjunction

with a chemical analysis of the grass made from samples obtained

from the farmer's own pastures, will indicate very accurately its

feeding value.

The first article of the series referred to above is published in this

number and deals with Sudan grass, which, although an introduction

of comparatively recent date, has proved itself well adapted to our dry

conditions, and is growing in popularity as a dependable fodder crop.

Miss Stent and Mr. Melle, of the Division of Botany, are the authors

of the article and treat the subject very clearly, giving the history

of the origin of Sudan grass and of its introduction into South Africa,

and explaining its uses, feeding value, cultivation, etc.
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Cyanide Gas Remedy for Scale Insects.

Tile citrus iiulustry is rapidly growing in the Union and an
important point for consideration in all large commercial plantings

of citrus trees, is tlie suppression of Red Scale and other "hard"
scale insects which are found in our citrus orchards. The matter has

received much attention from the Division of Entomology, and we
publish in this number an article by Mr. Louusbury, the Chief of the

Division, Avhich gives concise directions for applying the treatment.

Mr. Louusbury states that fumigation Avith hydrocyanic acid gas is

by far the most efficient and, in the end, the cheapest remedy, and it

was through his efforts that it was employed as far back as twenty-five

years ago in the Cape Colony. In recent years great difficulty has
been met in obtaining the supplies for the treatment, and the remedy
has f illen somewhat into disuse. Cloth for making covers for the

trees has risen very considerably in cost and so has the price of

cyanide, while suitable vessels for generating the gas, once quite

cheap and easily obtainable, would now be unprocurable but for the

efforts of the Division, which has been able to arrange for their

manufacture in this country. Its attempts to interest leading manu-
facturers of chemicals, however, in the production and sale of the

fumigation poison in liquid form, has not been equally successful.

This is unfortunate, for it is highly desirable that the old, crude, and
objectionable system of generating the gas in a pot placed beneath the

tree to be treated, should be done away with. California has advanced
far beyond that system, the gas now being secured by spraying a

proper volume of the poison in liquid form under the cover where the

liquid at once volatilizes. To Mr. C. W. Mally, our Cape Ento-
mologist, is due the idea of employing it and the first practical

demonstrations of its utility. But conditions in South Africa
precluded the easj;- commercial development of the idea, and the onset

of the war brought the matter to a standstill, great difficulty being
experienced in importing the necessary apparatus. Though the
country generally is not ready for this improved method of treatment,
it is well that prospective fumigators should know about it, in order
that they may consider its applicability to their individual conditions,

and Mr. Louusbury gives details thereof in his article. It is, liowever,

to show how best tlie methods now in vogue in the Union are to be
cariied out that Mr. Louusbury has written the article, which is help-
fully illustrated, and the advice he gives, the outcome of much
personal thought and piactical experience, should receive the careful
consideration of all those who are building up an industry likely to

prove a big asset to the Union, the export of citrus fruit.

Maize Growers' Conference at Potchefstroom.
Maize, the staple croj) of i\nt Union, has its own problems, both

of a cultural and economic nature, which are engaging the close

attention of farmers, scientists, and others connected with the
industry. With a view to conferring on several matters of importance
to maize growers. Mi'. Reinecke, the Principal of the Potchefstroom
School of Agriculture, arranged a conference of farmers, merchants,
and others concerned, which met at Potchefstroom on the 6th April
last. That the Principal's object was achieved there can be no doubt,
and those who were able to attend, some sixty visitors, were
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uiianinious in their opinion that conferences of a like nature should
be held at regular intervals. In addition to the staff at the School,
Mr. Williams, the Under-Secretary for Agriculture, and other officers

(including Mr. Macmillan, Under-Secretary for Agriculture—Educa-
tion) from the Department's Head Office in Pretoria were present,
and the occasion afforded a welcome opportunity for farmers and
officials to fraternize. The first part of the conference was devoted to

a visit to the various experimental plots at the Potchefstroom School
of Agriculture and Experiment Station, and the officers in charge of
the experiments, most of which had a direct bearing on the greater
production of maize, gave a brief account of the objects of the tests

being carried out, and were able to show in a practical way the results
thus far obtained from the experiments this season. After lunch at
the School hostel, certain of the Potchefstroom staff delivered a number
of short lectures on matters affecting maize growing and answered
questions put by the visitors. For his lecture Mr. Reinecke chose the
subject of crop rotation, one of the most important matters in the
country, making special reference to the beneficial results of green
manuring, as demonstrated by a series of experiments at the Station

;

Mr. Dawson discussed the value of " ear to row " tests in seed selec-

tion, pointing out the need of obtaining ears from plants showing-
superiority to others in the same field and under the same conditions

;

Mr. Puttick, who has recently returned from the United States, gave
an interesting address on the subject of in-breeding, how it came
about, its effect on production, and the means of revigorating the
seed by the introduction, at intervals of about four years, of seed from
other areas; while Mr. Schlupp spoke on the insect pests found in
maize, making special reference to the grain weevil and the best
methods of combating it. Mr. Bosnian, Vice-principal of the School
of Agriculture, Glen, was also present, and delivered a popular
lecture on the subject of seed selection, which he characterized as
being, after water and soil, the most important factor in successful
maize production. He described a simple method of ascertaining the
germinating- qualities of seed, and urged that seed only showing a
very high percentage of germination should be passed by the farmer
as suitable for sowing.

After an adjournment for tea, the visitors were shown some of
the stock and other items of interest on the farm.

In the evening the farmers attending the conference held a
meeting, Mr. Horsfall, of Potchefstroom, presiding, at which
important matters concerning the economic side of the industry were
discussed. Mr. AVilliams and other officers of the Department
attended for the purpose of conferring with the meeting on the
Department's system of crop reports and the question of maize
export, and it is gratifying to state that this meeting of prominent
maize growers was united in confirming the importance of reliable
crop estimates, and eager to assist the Department in perfecting the
system which depends upon the assistance of farmers throughout the
country.

As already stated, the conference served a most useful purpose,
and the farmers who benefited by it expressed the hope that it would
be the forerunner of others, recognizing the value of closer relation-

ships between the grower and the official of the Department, whose
aims were identical—the promotion of maize growing in South Africa.
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The Weeds of South Africa.

A fiirtlier contribution to that most useful series of articles on
" The Weeds of South Africa," by Dr. Pole Evans and Miss K. A.
Tiansdell, of the Division of Botany and Plant PaHiolog-y, has now
been ])ublished. and is obtainable, free of charge, on application to

this otfice. It comprises the followino' articles, viz. : (x) The Sow
Thistle (Bulletin No. G, 1920), (xi) The (ialinsoga Weed (Bulletin

No. 7, 1920), (xii) The Upright Star-bur (Bulletin No. 8, 1920), (xiii)

The Purple Stinkweed (Bulletin No. 9, 1920).

Like the earlier publications, the above are composed of a

coloured i)late illustrating the weed and its various parts, together

with a description thereof and advice as to the best methods of

eradication. The prevalence of weeds in the TTnion is a matter of

economic importance, and the purpose of these bulletins is to enable

farmers to recognize the presence of dangerous weeds on their farms
and advise them how to extirpate them. The weeds dealt with in the

series of bulletins published prior to the above are as follows, and are

also obtainable from this office :
—

(i) The Mexican Marigold, Khakibos, oi' Africander Bosie (L.S.

No. 33); (ii) The Malta Thistle (L.S. No. 35); (iii) The Burweed or

Boete-Bosjie (L.S. No. 36); (Tv) The Mexican Poppv (L.S. No. 37);

(v) The Dwarf Marigold (L.S. No. 38); (vi) The Khaki Weed (L.S.

No. 73); (vii) The Cockle-bur or Ranker Roos (L.S. No. 74); (viii)

The Jointed Cactus (L.S. No. 75); (ix) The Imbricate Cactus (L.S.

No. 76).

African Horse-sickness.

A valuable article by Sir Arnold Theilei , K.C.M.C, Director of

Veterinary Education and Research, on African Horse-sickness has
jiist been published by the Department.* It reviews all our
knowledge of this dreaded disease and gives a concise account of the
problem as it stands at present. Every farmer should secure a copy
of this bulletin and study it carefully. For the benefit of those w'ho

may find the subject-matter lather too technical, this short summary
is given.

The introduc-tion contains an interesting historical survey of the
disease. It seems that horse-sickness was recognized in East Africa
as early as the year 1569. In South Africa very severe outbreaks are

on record at various intervals, e.g. in the years 1719, 1780, 1801,

1819, 1839, 1854, etc. Within recent years some very heavy out-

breaks have again occurred, notably those of 1913-14 in Uitenhage,
Humansdorp, and adjacent districts, 1918 in Clanwilliam, 1920-21 in

Herbert and adjoining districts. All these outbreaks can indirectly

be ascribed to peculiar climatic conditions that prevailed at the time.
These conditions are discussed in the article.

The actual cause of horse-sickness is a virus, which is so small
that it is invisible under the highest power of the microscope. A
close study of the way in which the disease is contracted and sjjreads,

leads to the conclusion that a blood-suckinff insect is the carrier. All

*" African Horse Sickness," Science Bulletin No. 19, obtainable from this office,

price ;^d., prepaid.
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the earlier observations of fanners and others can be explained on

this assnniption. The actnal species that transmits horse-sickness is

not yet known, bnt there are many good I'easons for snspecting

mosqnitoes. One g-enns that appears to be particnlarly suspicions is

Ochlerotatns, and observations in regard to its life-cycle and mode
of living accord very well with the established facts regarding- the

appearance and spread of horse-sickness.

The question of tlie virus reservoir has not yet been settled. It

appears that in some instances the immune horse may still harbour
the infection. Possil)ly donkeys, dogs, and goats also serve as

carriers.

The patliological changes in the various forms of horse-sickness

are very fully described. Separate sections are devoted to the

pulmonaiy or dunkop form, the cardiac or dikkop form, and the

mixed form.
A further section deals with the clinical symptoms of the disease.

Four types of horse-si(d<ness are distinguished ; the first type is the

horse-sickness fever. The temperature curve is typical, but, ai)art

from that, the animals show practically no clinical symptoms. The
second type is the puknonary or dunkop horse-sickness, which must
be considered as the nn)st dangerous form. The most striking

symptom is the accelerated respiration. The third type is the

oedematous or cardiac or dikkop form of horse-sickness, which is

generally less deadly than the former type. This form owes its name
to the swellings which appear on the head (especially above the eyes)

and sonn^times on the body. The fourth type, which is fortunately

rare, is simply a combination of the two preceding types, and almost
invariably ends fatally. Very full accounts of the symptoms in these

diiferent forms of the disease will be found in the article.

Complications are sometimes encountered in cases of horse-

sickness. One of the commonest is a paralysis of the gullet

(oesophagus) ; in severe cases the animals are entirely unable to

swallow. Other complications are colics and paralysis of the optic

nerve. The disease may be further complicated by an attack of

biliary fever.

The nature of immunity in horse-sickness is very fully discussed,

and mention is made of the breakdowns in immunity (relapses or

aanmanings) that are of frequent occurrence. This question has

received very careful attention, and the results of numerous experi-

ments are detailed. It is of interest to note that even the so-called

hyperimmune horses, i.e. horses that have received at least 10 litres

of virus, may show relapses and about 5 per ciMit. of them may die.

In the case of ordinary immune horses the nuntulity is higher (7.3

per cent.). The main difficulty in this connection is that immunity
against one virus will not always protect an animal against another.

A horse that has had a relapse (aanmaning) is better salted than one

that has had only one attack of horse-sickness.

Treatment of horses with drugs has very little chance of success.

As a matter of fact, it seems to be extremely advisable to leave the

sick animal severely alone; such animals frequently clioke when
drenching is attempted.

The preventive treatment is of far greater importance. Two
ways can be followed : (1) Precautions may be taken to prevent horses

being bitten by infected carriers (possibly mosquitoes), or (2) the



396 Journal of the Department op Agriculture.

animals may be immunized. The first method can be resorted to in

cases where an insect-proof stable is available and only a compara-

tively small number of trained horses have to be handled. Such animals

should then be stabled at night. If the stable is not mosquito-proof,

it should be smoked out at night, or the animals should be rubbed

down with some fly-repellant. Another w^ay of preventing infection

is to remove the animals to a high area. Attempts have also been

made to dij) horses regularly in a mixture that Avill repel biting

insects. This method has met with partial success, but further

experiments are necessary.

At the present time the imniunization of mules and horses is

the best preventive measure. The method of preparing an immune
serum and the difficulties encountered in the course of preparation

are described. The inoculation of mules has been carried out on a

fairly extensive scale; more than 30,000 animals have been done since

1905, with excellent results. In horses the method is much more
complicated. Three different inoculations are necessary. Neverthe-

less, the method has been employed on a great number of aiiimals.

On the whole the results (at any rate with horses inoculated at the

laboratory at Onderstepoort) have been satisfactory. In the country

certain difficulties have been encountered. The greatest setback was
the outbreak of staggers (malsiekte) in the inoculated horses a few

years ago. The cause of this disease has not yet been fully elucidated

;

but one of the main factors that seem to bring on this strange condi-

tion is work. If the animals are given a sufficiently long rest after

the inoculation, the danger of their contracting staggers is very much
reduced.

In this connection attention may again be drawn to the notes

about the inoculation against horse-sickness that appeared in the

March, 1921, issue of this Journal (p. 207). Attempts are continually

being made to improve the method of inoculation, and the results

obtained during the last few months at Onderstepoort have been so

encouraging that the hope seems justified that in course of time this

scourge will be brous'ht under control.

The Oversea Market for Soutli African Produce.
The recently issued report* of Mr. Canham, the Union's Trade

Commissioner in London, for the year 1919, the first of its kind issued

since the 1913 report of Mr. Chiappini, the former Trade Commis-
sioner, gives valuable information on that matter 'of supreme
importance to the South African producer, the progress made by his

products on the oversea market. The report deals in detail with our
l)rin('ipal products, and combines well-considered advice with most
useful statistics While our interests are Aery largely centred in the

Londoji market, and the reporl is concerned principally with condi-

tions existing there, Mr. Canham contributes an interesting chapter
on the Continental market ; in Holland he gained a decidedly favour-
able impression of trade possibilities between that country and the
Union, dependent upon the establishment of proper shipping facilities.

He refers also to the question of trade with France, Belgium, and

*" Report of the Acting Trade Commissioner for the year 1919," obtainable from the
Government Printer, price 5s.
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Spain. The impoitaiict' of the American market is also brought out

in a few striking figures, showing an increase in the value of our
produce exported to the United States of from £540,826 in 1912 to

£7,880,379 in 1919. The report forms a welcome addition to the exist-

ing information on the country's export trade, and from the wealth
of its contents we wish to select and emphasize Mr. Canham's state-

ment that '' tlie United Kingdom is the greatest importing country in

the world and that the standard of quality in the greater projxjrtion

of the goods received is of the highest. . . . While London is one of

the best markets for good stuff, it is the worst possible for anything
of an inferior quality. Exports from the Union have consequently
to stand comparison with the best from almost every country in the
world. A high standard of quality should, therefore, be ainjed at

by Union exporters, and anything which is calculated to lower the

reputation of the Union should, as far as possible, be eliminated. . . .

If the Union is to establish a reputation for good quality on the
world's markets, a much greater degree of discrimination must be
shown by exporters in the class of goods sent oversea. An equal

amount of care is necessary in the matter of packing and ' get up.'
"

Mr. Canham refers to the unqualified success which has attended
the Government system of inspection and grading of maize, fruit, and
eggs, showing that our products can hold their own in competition
with those of any country when the necessary attention to quality and
packing is given to them, and affording a happy augury as to the

success which should attend the marketing of other of our products,
if the requirements of the oversea trade are sedulously kept in view.

The Inter-School Stock Judging Competition of 1921.

The second annual inter-school stock judging competition for

teams of students from the schools of agriculture, was held this year
on the 17th and 18th March, 1921, at Bloemfontein, the Central
Agricultural Society kindly providing all facilities for the conduct of

the competition.
It was again a success, and proved to be of great value in

stimulating interest amongst the students in this important branch
of their work, in broadening their education by contact with critical

authorities on the various breeds, and in furnishing a reward for

deserving students.

Teams were sent in by Elsenburg, Glen, Potchefstroom, and
Grootfontein, each consisting of five students taking the diploma
course. Five classes of stock were selected for the competition, and
the team of each school judged three of them. Three students from
each team judged fiich class of live stock selected by the school they
lepresented.

Each class of animals judged consisted of four animals of a

specified sex, to be placed in order of merit, and a single animal of

the opposite sex provided to enable the judges to ascertain the extent
of the students' knowledge of the characteristics of true represen-

tatives of both sexes of the breed.

The classes of stock judged were : Fri'^sland bulls, Hereford
females, Clydesdale mares, Wanganella rair, large black sows.
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The competition resulted in the school teams being- placed as

follows in order of merit : Fjlseiilmig, (xi-ootfonteiu, Glen, Potchef-

stroom.
In the 1920 (!()m])elit ion the (xrootfontein team was first and

Elsenburg' team last.

Student A. Starke, of Elsenhurg;, gained the greatest total

number of maiks, and Student Cloete, of Pot chefstroom, obtained

the highest numbei' of maiks in any class wilh 112 out of a ]tossiI)le

120 in the Friesland (lass.

The rejjort of the judges was to the eftect that tlie stu(h'nts on
the Avhole showed that they had been well taught: theie were
(evidences, however, that their theoretical knowledge was better than
their i)ractical exi)erience ; in some cases it was apparoit that the

competitors were not sufficiently familiar with the characteristics of

l)erfect specimens of the breed, and that there was a tendency feu-

competitors to use stock phrases without having a clear notion of their

exact interpretation and application.

Balcony, Students' Hostel. Glen iSchoul of Agriculture.

Do not lose your copy of the Journal. A full index will he sent

subscribers every six months. The Journal will prove a useful hook

of reference to every farmer. In time it will be a valuable com-
pendium of advice and information on farming in South Africa.
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DEPARTMENTAL ACTIVITIES

March, 1921.

(Note.—The work of the several Divisions and Schools of Agriculture covers a wide
range of agricultural industry in the Union, and we give hereunder notes and observations
from certain of them treating with matters of special interest coming under their purview
during the month. The object of these notes, which are not concerned with general routine
work, is to inform the farmer of such matters as are calculated to be of interest and helpful

to him at the present time.— Editor.;

THe DIVISIONS.

ENTOMOLOGY.

Fruit Jh'etle.—The cuininon fruit beetle (Fachnoda impressa) is

one of the many, but probably the commonest, of the kinds of large,

clumsy beetles that eat into ripening fruit, in particular peaches,
throughout the greater part of the summer rainfall area of vSouth

Africa. They do not trouble commercial fruit orchards nearly so

much as they do the few fruit trees in farm and suburban gardens.
They also damage flowers and feed more or less on foliage. A short
bulletin on them (No. 8 of 1916) was published by the Department
ubout five years ago ; and the j)resent note is chiefly to acquaint
readers of the Journal with definite information on the life-historj^

of the common species recently determined by the Entomologist for

Southern Rhodesia, and published in Bulletin No. 385 (February,
1921) of his department. The adult insect will probably be recalled

by most readers from the statement that it is nearly an inch long by
half as wide, has a glossy dark green back with yellow markings, and
is generally found along with others of its kind with its head buried
deep in the ripest peach. The mischief begins in November and is

kept up for two to three months. Day after day, if the weather is

fine, the beetle appears in the garden in the morning and leaves for

parts unknown in the late afternoon. It has long been suspected that
it bred chiefly in decaying matter amongst the bushes on stony kopjes,

as it is from such places that it appears generally to come. Now
the Rhodesian entomologists have traced the life-cycle. Tlie bulletin

referred to says: " Our earliest record of egg-laying is 2nd January.
. . . The eggs are laid singly in rotted kraal manure, or soil rich

in humus, at a depth of about one inch from the surface,

They are white. . . . The grubs feed on rotted vegetable matter,
including manure, and grow rapidly during the wet season. . . .

Larvae from eggs laid in January have constructed pupal cells in

August, the adults emerging from these in late November and
December. . . . Under entirely natural conditions, the insect must
breed mainly in collections of leaf mould and other detritus which
accumulates in sheltered situations, particularly on the slopes of

irregular rocky kopjes and outcrops where tree growth occurs. The
cattle kraal and manure heap may probably be regarded as largely
responsible for the abundance of these beetles in settled areas."
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Tobacco Slug : Spraying Devious I rations.—•Deinoiistratioiis have

been carried out during the past season at fouv different places in the

Piet Eetief District to show that the tobacco slug can be econoinically

controlled by spraying with arsenate of lead. On two of the plots the

slug was kept thoroughly under control by two sprayings, with an

interval of three weeks. At the other two places three sprayings were

given, and yet there was some slug present at harvest time. The
infestation was, however, considerably less than where no spraying-

was done. The difference in the results obtained seemed to be due to

insects coming in from unsprayed tobacco or from weeds at the last

two places, while at the first two places all the insects in the vicinity

were killed off by the spraying, and there was thus no subsequent

generation to give trouble. On the one farm the sprayed plot was
more or less isolated, and on the other the owner regularly sprayed his

whole field of tobacco.

These results show the efficacy of spraying. They also show the

importance of thoroughly spraying the whole field, so that there will

be no beetles breeding in one part to infest the sprayed portion later

when the rains have washed off the poison. They also indicate that

weeds on which the pest breeds should not be left to grow in the

vicinity of the tobacco.

It does not seem possible to state definite times when to spraj-.

The best advice that can be given at present is to keep watch and
spray as soon as slugs make their appearance, not neglecting a slight

infestation. In one case that came under observation there was an

infestation of slug about the time the tobacco flowers were beginning
to appear, which the owner did not think serious enough to spray for

;

but a more serious invasion followed when the tobacco was almost

ripe and spraying had become inconvenient. A thorough spraying

when the insect was first noticed would probably have prevented the

late infestation. If a crop is harvested with the slugs serious damage
in the shed is likely to occur.

One pound of arsenate of lead jiowder to 32 gallons of water was
used for the demonstration spraying ; but one pound to 50 gallons has

been found amply strong to kill the insects. A knapsack pump was

used, and on the whole it proved satisfactory, though a far larger

mounted barrel pump would be better and do much quicker work. Some
tobacco growers have purchased automatic compressed air sprayers,

and are very pleased with them. It is evident that these pumps have

advantages over knapsack pumps, and would be preferable, if they

prove to last as long. Bucket pumps were given a trial, and it was
found that a convenient way of using them was to have one man
directing the nozzle, and another carrying the bucket and pumping.
In this manner the field can be got over as quickly as with a knapsack

pump, but it requires two men instead of one. Sprinkling with a

vsmall grass broom was found to take, on small plants, at least twice as

much material and time as spraying with a knapsack pump, and can

only be recommended where the need for treatment is urgent and a

pump is not available.

With plants in rows, three feet apart and two and a half feet

apart in the rows, it was found that when the tobacco was about a

foot high, a quarter-acre plot could be sprayed with about fifteen

gallons. When the plants were about two feet high, with leaves

about two feet long, about 24 gallons would be required for the some
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area, and the spraying' would take about three and a half houis with
a knapsack pump. After the plants have flowered, ahout 50 per cent,
more material may be necessary for the spraying-. For further
information see article in the January, 1921, Journal.

Locusts.—The outbreaks of locusts (Locusta pardalina) in the
Cape Province increased greatly in gravity during March. There
have been unsubstantiated rumours of the migration into the Karroo
of a swarm or swarms of flyers from Gordonia, but so far as is known
to the division the present outbreaks are due solely to the spontaneous
breeding-up of the insect in the now infested reg-ion, following on
the break-up of the drought. Owing to jSTovember rains, the pest
multiplied extensively along the upper reaches of the Sundays River
and its tributaries ; and some swarms of flyers, which formed there
from voetgangers that escaped poisoning, moved into other districts

early in February and have contributed to the trouble now (4th April)
being experienced. But the trouble was brewing anyhow, and it

seems doubtful if it has been much intensified in any district by the
addition of swarms of flyers from other districts. There was not a single
report to the division of any laying of eggs, or even of a swarm of
flyers, last season ; but the division was highly suspicious that serious
trouble was coming in the part of the Karroo where the outbreaks
are now most extensive, owing to an officer specially sent there in
May last to make observations and inquiries finding that scattered
flyers were very numerous in the veld. In some of the localities

where the pest is being fought the voetgangers are in compact swarms,
as is the rule in great visitations of the plague ; but in many localities

they are in such open formation, a small cluster sleeping in almost
every bush for miles at a stretch, that effective poisoning
is almost impossible. The whole infested area is sparsely
populated pastoral country, with little of any of the farms under
cultivation. Farms of upwards of 20,000 acres, with only one white
family and only a few native servants, are numerous ; and it has to

be expected that under such conditions some swarms of voetgangers
escape detection even when the official locust officers are most vigilant
and the farmers not unwilling to carry out their duty, under the law,
of destroying the swarms.

The March outbreaks were most severe in the Murraysburg and
Beaufort West districts, but also quite bad in Victoria West,
Carnarvon, Williston, Prince Albert, Willowmore, Aberdeen, and
-Fansenville. The other present infested districts include Laingsburg,
Britstown, Calvinia, Prieska, Kenhardt, and Namaqualand. Small
outbreaks, the most northern that have come to light this season, are
reported near Pella, both on the Union and South-Western Protec-
torate sides of the Orange Biver. A small outbreak also occurred
during the month in the Cradock district, and a more serious one
in the Middelburg district, far to the east of the main outbreaks.
The Middelburg outbreak is close to the Doornberg, a part of the
district in which locusts incline to breed up and where swarms were
particularly expected to appear when the drought broke. In the
middle of the month a Johannesburg newspaper published a tele-

graphic dispatch from its East London correspondent to the effect that
winged locusts had just been blown there in numbers by a heavy
north-west wind. There may have been no mistake, but the magis-
trate, when approacliod by the division, was unable to get the report
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coiifiinuHl. However, there is luucli reason to fear that iu the coming-

year there will he extensive outhreaks of voetgangers from Namaqiia-
land on the west to Tarka on the east, and the Orange lliver on the

north to Laingshurg and TTitenhage on the south. The districts along

I lie Orange Tiiver east to and including Colesberg will probably all

he moi'e oi- less infested. Had the rains come a couple of months
eailiei', migratory locust l)irds would probably have been a ver\'

decided help in the distiicts now heavily infested with the pesl, as

they were about Oraaff-Ileinet, where good rains came in November;
hut the birds de])arted weeks ago, and the destruction of the voet-

gangers is dependent almost wholly on ihe poisoning operations. It

is inevitable that the numerous scattered locusts escape, and the condi-

tions are such that the escape of many swarms is practically certain.

Winged swarms will probablj^ be migrating in easterly directions in

early May. That some penetrate into Basutoland is not unlikely.

The voetgangers are being combated energetically on the

customary lines. Each infested district has a district locust ofhcer

and from one to six local locust officers hard at work supervising

destruction measures. To no small extent the exceptional rains of

the month have handicapped the work. Supplies and officers have
often been held up by flooded rivers and deep mud in the roads. The
Britstown district officer narrowly escaped drowning in attempting
to cioss a flooded drift.

Mystery (Army) Worm.—Since the last note on this insect

appeared in the Journal, outbreaks have occurred at Taungs and at

Hlabisa, in Zululand, whilst swarms of young caterpillars were
observed during the last week of March on the outskirts of Pretoria.
In the latter instance, the insects were found to be nearly full grown
at the end of the first week of April. Further, eggs were deposited
in town on the 4th of Apiil.

Caterpillars on Lupiiis.—Some spring-grown lupins suffered

considerable damage from caterpillar attack in Pretoria, during
November last. The caterpillars concealed themselves very success-
fully by webbing together the leaflets, so that each leaf was trans-
formed into a boAver or cradle, in which the insect lived. These
caterpillars were the larvae of that cosmopolitan butteifly popularly
known as the " Painted Lady " (Pyratneis cardui).

Geramum Butterfly.—Geraniums, pelargoniums, and Ivy
geraniums are often injured by small green caterpillars, which
burrow into and destroy the stems, especially the terminals. These
insects are quite notorious for the damage they do to geraniums and
the like Avhen grown in tins and pots as stoep plants. Complaints of
their damage frequently reach the division. The caterpillars doing
the damage are spiny and slug-like, and are the progeny of a small
brown butterfly known as Lycaena palemon, a relation of the bean-
pod butterfly. The eggs are laid by the butterflies upon ihe young
tips of the plants, and it not infrequently happens that the mischief is

traceable to one female. These eggs are very small and white, but
although so minute, can be easily detected when once recognized. The
best treatment is several days' attention to the catching of the butter-
flies that are ovipositing, the removal of eggs and of feeding larvae.
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Woolly Bears.—From reports reaching the division there appears

to have been qnite an extensive recrudescence during- March of one of

the native woolly bears or hairy grubs. It has been abundant at

Beaufort West and Prieska, in the Cape, and also in the Free State,

being- especially destructive in the Bloemfontein District. These are

very hairy, quick-moving' caterpillars, readily recognized by thn

succession of rings con)})osed of distinct white si)ois around their black

bodies and the longish black and brown hairs with which Ihey ar<'

clothed. They are said to feed upon a variety of weeds. ]nany

vegetables, suuHowers, and carnations, and to have been noticeably

partial to potatoes and maize. The caterpillars do not appear to

attack grass very much. The parent moth has not been identified,

but there is no relationship between this insect and the mystery worm,
as has been suspected. Two years ago this woolly bear was reported

as abundant and injurious to maize in the Free State, but the cater-

pillars were then so greatly ])arasitized that not one could be reared

to the moth state. It may l)e added that during 1919 a different

woolly bear {Tcracotonin suhiiKiciildtd Wk.) Avas noticeably abundant

and mischievous in the gardens at Port Elizabeth.

Tobacco SliKj Afjain.—This pest is now reported from Queens-

town, Salem, and Fairburn. Balfour, in the Cape Province. The
damage of the slug is said to have been observed at the lower end of

the Kat River Valley (Mancazana and Lower Blinkwater) early in

1920 and to have spread since then to every part of the Stockenstrom

district. Very few fields seem to have escaped severe attack during

the drought;' but, after the rains arrived, the insects, so we are

informed, turned their attentions to the stinkblaar.

Bean-stem Gall Weevil.—In the Rhodesian A</i-iculfuraI Journal

for October, 1920, Mr. lUipert Jack describes, as a minor pesl. a

native weevil attacking the stems of beans. The adult weevil places

its eggs in the stems of the bean-plant near to the base, and an

elongated swelling or much callused gall forms within which the

grub feeds and undergoes its transformations, finally escaping as a

weevil. For a number of years past the attack of a weevil of the

same genus, a variety of Alcicles erytliroptervs Cheo., has been under

observation in Pretoria upon the stems of climbing beans. The attack

is of the same nature as that of the Rhodesian insect, the galls being

usually near to the base of the vine, although it is not uncommon
to find them as high as three feet from the ground. The attack has

been observed upon three varieties of beans, but has not in any one

case under notice been found to interfere with the vigour of the

plant. The same weevil also attacks climbing beans on the coast of

Natal.

Bean-pod Butterfly.—During February and March complaints

were received of the presence of green and s])iny grubs in green

beans. These proved to be the larvae of one of those snuill butterflies

connnonly spoken of as " blues." The species Cupido {Li/caena)

haetica (L.) is distributed fairly well throughout the Union, and its

attack on green beans, whilst ordinarily of no great moment, may
at times become quite uiischievous.
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VETERINARY EDUCATION AND RESEARCH.

Veterinary Education.—About eighteen months ago the Govern-
ment decided definitely to start a veterinary college in South Africa.

Details were worked out and a scheme was arrived at according to

which students would complete the first two years of their course at

one of the existing university colleges or universities and the last

three years at Onderstepoort. The scheme was carried into effect

immediately, and at the beginning of last year students were enrolh>d

in Pretoria, Johannesburg, and Stelleubosch for the study of

veterinary science. The first year's course comprised the natural

sciences (zoology, botany, chemistry, and physics) and elementary
veterinary anatomy (osteology). These students are now in their

second year and are devoting most of their time to more advanced
anatomy and physiology. In addition to this, they have to take a

further course in chemistry and botany, a thorough knowledge of

these two sciences being absolutely essential for veterinary surgeons
in South Africa.

There are at present about a dozen veterinary students in their

second year. This number should just about meet the normal yearly

lequirements of South Africa. They will complete their course at

the end of 1924, and will then be ready to take up their duties either

in Government Service or as private practitioners.

Every stock farmer to-day realizes the value of veterinary

surgeons. The days are over when farmers viewed every veterinarian
with suspicion, and in many cases even accused him of spreading
disease ! All enlightened farmers know now that South Africa saves

millions of pounds annually through the activities of the two
Veterinary Divisions. The relationship between farmers and Govern-
ment veterinary officers is improving year by year. This relation

will no doubt develop into a harmonious co-operation as soon as the
South African farmer sees his own sons taking up veterinary science

and assisting the Government in its fight against animal diseases.

BOTANY.

Pasture Grasses.—At the agricultural shows numei'ous inquiries

were received with regard to various pasture grasses. Star grass is

attracting special attention, and a number of applications have been
received from farmers who wish to be supplied with cuttings. The
division is now in a position to supply a limited quantity of this

grass, and it is proposed to publish in the Journal a description of

star grass and the terms on which it will be supplied to the i)ublic.

At the Drylands Station four additional acres have been planted
with various grasses, and twenty-acre plots are being fenced for the
veld improvement and grazing experiments.

Tomato Canker.—This disease, which was described in the
November, 1920, issue of the Journal, is again very prevalent around
Pretoria. The humid conditions caused by the late rains have been
particularly favourable for its development, and tomato growers are
referred to the article in question for preventive measures.
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Citrus Canker Eradicatifm.—The situation may be regarded as

very satisfactory. Since the beginning of the campaign, in June,
1918, a total of 12,705 trees have been found infected. Of these,

9652 were destroyed during the nine months ending March, 1918,

2818 during the twelve months ending March, 1919, and 224 from
April, 1919, to March, 1920; only eleven infected trees were detected

during the twelve months ending March, 1921. These figures show
that the situation is well in hand and that the disease may be com-
pletely eradicated if the present system of inspection and destruction

of infected trees is continued.

Adnisorij Worh.—During the month of March advice was given
to correspondents on the following diseases:—

Potato diseases : Scab, early blight, bacterial wilt, drj' rot

(Fusariuvi sp.). Grape-tune diseases: Anthracnose, mildew, berry
blotch. Diseases of fruit trees : Crown gall and Corticium lactum
(a pink fungus attacking the branches) on apple trees; rust and
storage rot of peaches ; core rot of white winter Pearmain apples

;

pear-leaf spot ; anthracnose of citrus
;
physiological troubles in quince,

apple, peach, and plum trees. Diseases of field and garden crops:

Wild-fire and die-back of tobacco ; angular leaf spot and boll rot of

cotton ; wilt and leaf spot of watermelons ; storage rot of winter
melons ; stem rot of cauliflowers ; bacteriosis of beans ; spinach leaf

spot; Fusariiiin disease of carnations. A root and crown rot of pine
seedlings has been investigated for the Forest Department, and
advice has also been sought with regard to fairy riugs appearing on
lawns.

TOBACCO AND COTTON.

The officers at the experiment stations have been finishing the

harvesting of the tobacco crop. The work has been considerably
retarded on account of the unusually heavy rainfall during the

month ; and, on account of the moist conditions, it is quite likely

that there will be a large percentage of dark and damaged tobacco

when the crop is ready to market.
Cotton harvesting has been commenced' but on account of wet

weather, little progress is reported. The cotton farmers earlier in

the season had little or no insect troubles till the heavy rains set in
;

since then complaints are made of considerable bollworm infestation.

Unless dry, clear weather sets in almost immediately, the cotton crop

is likely to be considerably curtailed. The services of itinerant

oificers have been in great demand, and they have been unable to

meet all requirements.
The breeding and selection work in connection with tobacco and

cotton has occupied the attention of the station managers for some
time. A good number of selections and strains are at present under
observation.

A conference of the officials of the division was held at head
ofiice on the 29tli and 30th. The various papers read and discussed

at the conference will appear in the Journal later on. Mr. H. W.
Taylor, Tobacco and Cotton Expert for Rhodesia, and Mr. W. B.
Wilson, Agricultural Adviser to the Agricultural Co-operative Union,
Ltd., were also in attendance, and took part in the discussions.
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THE SCHOOLS OF AGRICULTURE AND EXPERIMENT
STATIONS.

CEDARA, NATAL.

()v('i sixty varieties ot legumes, comprising' ihvart and runner

beans, soya beans, and cowpeas, liave been planted for obseivaiiou

and comparison.
Twenty varieties of dwarf beans were planted and ten varieties

have matured and been harvested. Most of these flowered in 45 days,

coiunienced to i)od in 55 days, and attained full maturity in 90 days.

The plants flowered profusely, but only ptxlded moderately well

on account of attacks from black and yellow beetles {MyhiJu-is sp.).

After the formation of the pod, anthracnose appeared and aft'ected

some of the varieties. African Wonder, Burpeas, Stringless, and
White Dwarf showed up particulaily well, making a rapid giowtli of

healthy foliage, and producing- a fair yield of seed. During the

period of growth the total rainfall was 9.5 inches, with an average

sunshine of T hours per day.

Kikuyu grass has not made as much growth during the present

year as in former years. It appears as though the very large growth

in previous years has more or less exhausted the ground, M'hicli is

very full of large roots. Manuring of this grass appears to be

necessary, the soil being unable unaided to continue to produce such

heavy yields as are obtained in the past season or two. Experiments
have shown lliat a very good response is made by Kikuyu if numures
be applied, and that continued heavy crops may be obtained by
judicious fertilizing.

Rhodes grass is proving a vtny good second to Kikuyu and is

making excellent growth. Erect in habit, Avith strong runners, and
good covering capacity, this grass is very suitable either for cutting

for hay or for grazing.
RotthoeJJia coinpressa is showing up very satisfactory under hill

conditions. Though a vlei grass, it has done much better than Avas

expected under hillside conditions, and may prove to be a grass worthy
of further trial.

Pasi)alum nas again been badly affected with ergot, and paspalum
pastures have twice been mown to get rid of the ergot-infested seed

heads.

GLEN. ORANGE FREE STATE.

The question of winter feed should seriously engage the attention

of farmers, particularly in districts in the eastern part of the Free
State where the maize crop has been a partial failure. The most
economical w^ay to make use of a maize crop which is partially

destroyed by drought or too late to reach maturity before the frost

comes, is to turn it into silage. The investigations of the Drought
Commission liav(> clearly shown tliat tiiere is a serious shortage of

silos in the country . Every fainier cannot build a silo, but every one

can make a pit silo. When oikc (lie advantage of silage is realized

a properly constructed silo will be considered an essential on a fMrm.

Provision must be made not only for the winter, but also foi dry

periods during the summer months.
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GROOTFONTEIN, MIDDELBURG (CAPE).

Foultry Week at Fort Elizabeth.—A very suceessi'ul short course

of instruction in poultry culture was held during March by the
Lecturer in Poultry, under the auspices of the Poultry Society at

Port Elizal>eth. The course extended from the 1st to the 5th of

tlie month, and was attended hy a very appreciative audience; the

average attendance at the lectures and demonstrations, whicli were-

g'iven each afternoon and evening, was eighty-six. The follow-

ing subjects were dealt with:—
Lectures.—(1) Breeds of poultry suited to Soutli African

requirements
; (2) management of stock

;
(o) selection and

mating; (4) incubation and rearing of chicks; (5) foods

and feeding; (0) housing; (7) handling, storage, and
marketing of eggs ; (8) common diseases of poultry and
their treatment.

Demonstrations.—(1) Egg testing and grading; (2) killing and
trussing of poultry for market; (o) caponizing.

The most pleasing feature of the short course was the keen
interest displayed by the audience, and it was noted tbat a number
of men and women who attended took notes of all the chief points at

the lectures and demonstrations. vSuch courses should be of great

value in stimulating interest in this and allied branches of farming,
by giving a large number of those interested an opportunity of

gaining first-hand information, which otherwise could only be

obtained by attending the short vacation courses at one of the schools

of agriculture. This is not always convenient or possible, by reason
of important business obligations. Evening lectures are of great

value to many business men who are unable to attend lectures given
during the day.

A useful educational exhibit from the School was staged, consist-

ing of various " home-made " appliances, graded eggs, eggs packed
for export, poultry foods, and models of test pens, also a number of

bird; of various breeds. These were used throughout the course in

connection with the lectures and demonstrations.
A good exhibit of incubators, appliances, and foodstuffs, which

contributed towards the success of the course, was also staged by
local firms, who are to be congratulated on their enterprise.

We are indebted to the Port Elizabeth Poultry Society for the

excellent arrangements made in connection with the course, and to

the local Agricultural Society for its valuable assistance.

Co-operatine Wlieat Experiment. Gamha River.—()n the 25th

May, 1920, 50 lb. of South African Medeah and 50 lb. of Eed
Egyptian Wheat were sown broadcast on the loamy river-soil of the

Gamha Piver. The soil was not fertilized, nor was the crop treated

in any way different to the usual treatment accorded to wheat in that

area. On the 18th December, 1920, the crop was harvested. The
Ped Egyptian gave a return of 3600 lb. of first-class grain, which is

equivalent to a return of 72 bags from one sown. The tSouth African

Medeah gave a return of 2400 lb., which is equivalent to a return of

48 bags from one sown.
No rain fell during the growing period, and the soil was only

irrigated twice. This is considered to be almost a record yield.
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POTCHEFSTROOM, TRANSVAAL.

The month was a noteworthy one in that tlie total rainfall up to

midnig-ht of the 81st March amounted to 10.88 indies, wliicli is ihe

record for March at tliis station.

The weather has been most unfavourable for hay-making". The
growth of weeds has been amazing, and crops such as mangels and
potatoes have demanded considerable hand-hoeing, thereby greatly

increasing the cost of growing these crops. Tlie mangel crop is an

expensive one to grow at the best of times, and it is thought that if the

labour, fertilizers, and irrigation water which it lequires were jnit

into a maize crop, grown for silage purposes, the farmer would pro-

dvice his succulent winter feed a good deal more economieallv. \\'itli

this object in view, it is proposed to reduce the area under mangels,
and instead to utilize the manure, irrigation water, and libonr ii\

growing at least one heavy crop of maize silage.

Whea extreme moisture conditions prevail, as in this month, and
enough fodder is not available to more than fill a pit silo, silage

material might with advantage be stacked. In making stack silos

with maize as the crop, layers of fine material, such as blackjacks,

veld-grass, etc., should be placed along the outer edges of each layer

of maize laid down, in order to prevent air from penetrating too far

into the stack. After covering the stack with straw, grass, etc., the

whole should be weighed dow^n by means of wires to which weights
are attached.

The late season has demonstrated the disadvantage of following
with roots on a land which carried teff the previous year.
"Volunteer" teff plants in a mangel or potato crop have proved
most difficult to eradicate.

A paddock, consisting of about 24 acres paspalum and a strij)

of 4 acres kikuyu, was ploughed up and thereafter cultivated as

thoroughly as conditions would allow. These grasses were laid down
in April, 1917, and were both becoming unthrifty, the kikuyu
especially appearing sod-bound. It is considered that the thorough
loosening of the ground by ploughing and harrowing will result in
more vigorous growth of both these grasses.

The egg-laying competition, running for forty-eight weeks, from
the 1st April, 1920, resulted in the creation of several South African
records. A record of 262 full-weight (2-oz.) eggs in the period ol
forty-eight weeks was made by a White Leghorn, followed by two
other Leghorns with 261 full-weight and 1 underweight eggs, and
254 full-weight and 11 underweight eggs, respectively. One Leghorn
hen was allowed to complete the full period of twelve months. This
hen created a record in laying a total of 301 eggs, of If oz, weight
and over, during the period 1st April, 1920, to 31st March, 1921.

Seed Wheat.
It is not the intention of the Government to purchase seed wdieat

for distribution to farmers this year."
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CURING OF TURKISH TOBACCO.

By PiETEK Koch, B.Se.Agr., Manager, Elseiibiug Tobacco
Station, Mulders Vlei, Cape.

Introduction.—Tobacco culture is a highly specialized subject,

the plant being very sensitive to conditions of soil and climate. Even
should these be favourable, much depends on the fertilizers used and
the treatment the crop receives in the field at the hands of the grower.

If all these requirements are fulfilled, then it is most essential, if a

first-class product is to be turned out, to harvest the leaves at the

proper stage of ripeness and to cure them under as ideal conditions

as possible.

Luckily, climatic conditions in the Western Province during

summer, and the method of harvesting the leaves of turkish tobacco

singly as they ripen, make the proper curing of this class of tobacco

comparatively simple, and the results far more certain than is the

case with other tobaccos. In the areas where summer rainfall

prevails and the Virginian types are grown, the crops of a

whole district are often spoiled through continuous rains during

curing. If the tobacco does not actually rot in the shed,

the damp atmosphere darkens the leaves to such an extent as

to make what otherwise might have been a high-priced, yellow

tobacco unfit for cigarette manufacture, and it has consequently to be

sold at a much lower figure as pipe tobacco. Also flue-curing,

whereby the effects of unfavourable weather are to a large extent

counteracted, entails much expense in shed construction and fuel,

and requires a high degree of efficiency and skill to manipulate and
constant attention every hour, day and night, until the crop is cured.

Tobacco growers in the Western Province do not always realize

what a great advantage they have over other growers in the Union
in the matter of weather conditions during curing. However,

unfavourable conditions do prevail sometimes, and it is to the benefit

of the grower to know why certain operations are conducted. In

any case, the intelligent farmer has greater control over the final

results of his labours should he be acquainted with the changes which

take place in the tobacco during the ripening and the curing of the

leaves.

In order to be able to cure tobacco properly the leaves must be

harvested at a certain stage of ripeness. A second requirement is

that the conditions in the wilting room, Avhere the leaves have to

undergo the important stage of yellowing, should be controlled in

such a manner that certain desired chemical and physiological

changes can most readily take place. The subsequent drying in the

curing camp in the sun is, with the present system in vogue, to some
extent a matter of luck, but with our usual favourable summer
weather the drying tobacco generally turns out fairly well.
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Ripeninf/.—Soon after the flower-head of the tuvkish tobacco

phuit befi'iijs to develop, the lower leaves undergo a decided change in

colour. This change in coh)ur and other properties constitutes the

pi'ocess of ripening. Garner states that " tlie young glowing leaf

has an intense green coh)ur, showing Ihal it is quite ricli in the

nitrogenous constituents wliich go to make up the living or A'ital

part of the leaf and which are active in l)uil(ling up ilic food su])ply

of the plant. This food supply, consisting of starch and other

similar substances, is carried from the leaf into the seed-head to

furnish the necessary food for the development of the seed. This
accomplished, the leaves have completed their full task, and they
now pass into a period of gradual decay. . . . The principal indica-

tion that the above-mentioned processes are taking place is a decided
change of colour. AVhen tlie reserve food supply of the mature leaf

is no longer required for ihe nourishment of the otlier parts of the
plant, it is deposited in the leaf tissue in the form of starch granules,
while the green coiiiUring matters are dissolved and carried to the
younger, growing parts. This interchange causes the appearance of

light-tinted flecks so characteristic of the ripe leaf. Moreover, the
accumulation of the starch grannies in the leaf causes it to become
brittle, so tliat it snaps when folded between the fingers, another
characteristic sign of ripeness. Now, the replacement of the complex
nitrogenous constituents, including the green colouring matter, by
starchy matter has a most important effect on the colour, flavour,

elasticity, and finish of the leaf. Indeed much of the success in

curing tobacco depends on harvesting it just at the right time, when
it is neither too ripe nor too green." If the leaves are harvested too
green, the colour will be dull and dark, because they contain too
much of the green colouring matters, and if they are harvested too
ripe the colour will be imeven, mottled, and lacking in freshness,
because they contain too little of the green colouring matter. For
these same reasons green leaves when cured are tough and leathery,
and over-ripe leaves strawy and lifeless to the touch.

As the lower leaves on the jilant contain a greater percentage of

moisture and are less tough than the higher-placed ones, and, being-

nearer the ground, suffer to a greater extent from llie reflected heat
of the sun's rays, they have a tendency to rijjen very (juickly during
hot spells. Unless the grower has many extra pickers during such
hot spells in December and the beginning of January his loss from
over-ripe and shiivelled lower leaves is often considerable. To })ievent
this, it is advisable to commence harvesting the bottom leaves sliglitly

on the green side, and so be prepared for tlie second picking, i.e. the
middle-seconds, which also ripen all too soon. The lower leaves, even
it liar\ested slightly green, turn a better coloui' than the top leaves.
The grower, however, is cautioned not to overdo this. As a rule,
the bottom leaves are ripe a few days before the flowers begin to
open (see fig. 1). (Unlike most other tobaccos, turkish tobacco is

not topped.) Different ty])es of turkish tobacco differ in appearance
on ripening. Samsun, for instance, has a very yellowish appear-
ance, and the leaves seem unusually translucent, not unlike White
Burley, when held, even when it is still (juite green, against the light,
llipe Kavalla leaves show marked light-tinted flecks when fully ripe,

and leaves which are still latlier green are generally yellowish in
ajipearance. Rijje Dubek, on the other hand, seems green to the
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layman. Soulook, the type universally grown in the Western
Province, appears much less transparent and yellow when ripe than

either Kavalla or Sanisnn. Fig. l.v illustrates the shape and size of

tlu'se varieties.

Harrestivc/.—About ten days before harvesting- commences, the

two or three sand-leaves from each plant are removed and discarded.

This is known in this area as " priming." Turkish tobacco is

liarvested leaf by leaf from the bottom up as it ripens, about three

or four leaves from a plant with each picking. To comi)lete harvest-

ing, it requires five to six pickings, consisting of first picking or

bottoms, second picking or middle-seconds, third picking or first

middles, fourth picking or middles, fifth and sixth pickings

or tops. These are marked on the reeds or sticks con-

y^I'hofd hij P. Kdcli.

Fig. I.—Field of Turkish 'I'obaccd. The ripe l)Ottnm leaves had just

lieen pieked.

taining the strung leaves, as 1, 2, o, 4, and 5. It is prefer-

able to harvest only a few leaves from every plant at each

picking at intervals of about twelve days, more or less, and to gather

them at the proper stage of ripeness, as such tobacco can easily and
scientifically be controlled in the wilting room. If too many leaves

are harvested from a plant at each picking at longer intervals, these

leaves are likely to be in different stages of ripeness, and this is very

undesirable.

Most farmers pick from sunrise, after the dew has evaporated

from the plants, until ten or eleven o'clock, during which time a

sufficient quantity of leaves is harvested for threading during the

remainder of the day. The leaves are carefully packed in boxes <.r

baskets, care being taken not to bruise them, and are then taken to

the threading-room, where they are sorted according to size and ripe-

ness, threaded on flat tobacco needles of some 15 inches long, all
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leaves facing- the saine way, and then strung on to twine wliicli is tied

to a reed or stick. Fonr-and-a-half to five needles' full are strung

on a 7-foot reed. The loose end of the twine is then tied tightly to

the other end, and at every foot of the distance it is fastened to the

reed with bits of string to prevent sagging (see fig. 2). If the twine

is tied loosely, there is risk of the leaves packing- in places, with the

result that mould generally sets in. Every full reed is marked with

a label bearing the date and the number of the picking-. It may be

added that every reed should contain leaves only of the same size and
ripeness. After a rain the grower should wait a day before coniinu-

ing to harvest, as certain oils are washed oft' the plant by rain, and at

least a day of sunny weather is required to allow the plant to replace

iheni. It takes about three months to complete harvesting.

4.
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[Pilot by P. A'orlt.

V\G. lA.—Leaves of the lour principal types ol 'rnrkish Toliarco :

—

1. foulook : 2. Kavalla ; 3. Dubek ; 4. Samsun.

Conipar>_' size of leaves with inches on tajie measure on ])hoto.

The Curing Process.—By curing of tobacco is meant not only
drying, but drying under certain combined conditions of temperature
and moisture, whereby necessary chemical and physiological changes
in the constituents of the leaves take place, wdiich will improve the

colour, aroma, flavour, elasticity, and other desirable properties of

the cured product. If freshly harvested tobacco were dried in a hot

oven and subsequently made into cigarettes, the habitual smoker
would scarcely recognize it as tobacco, and would, moreover, find it

nauseating. (The writer has, however, seen certain natives in the

Eastern Province dry their tobacco quickly over a fire and afterwards
consume this " stuff " with apparent relish.) There are dift'erent

ways of curing, but the principles are more or less the same, though
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the conditions are often considerably modified with different types of

tobacco, in order to turn out an article which will suit the different

uses for which it is intended.

When the leaves are harvested they continue to live for some
considerable time, under favourable conditions, from the accumulated
starch and nitrogenous substances present in the cells. By drying'

the tobacco rapidly, in a hot oven for instance, the leaves are killed

almost at once, and the life activities of the cells stop. Consequently
such tobacco will never develop the properties for which the article

is valued, no matter what treatment it is subjected to afterwards. In
order, therefore, to get the desired characteristics, it is not only
necessary that the tobacco be harvested at the proper stage of ripeness,

but it is also essential tliat it be wilted and yellowed under certain
required conditions.

[Photo htj P. Koch.

Fig. 2.—Reeds of Turkish Toliacco showing- method of

stringing and tying.

First Stage of Curing.—A definite ratio as regards temperature
and humidity must be maintained during the yellowing of tobacco.
Accordingly the reeds with their load of leaves are taken into and
placed in tiers in a fairly air-tight, dark, moderately cool room or

shed, called the wilting-room (see fig. 3), in which the ratio between
temperature and humidity can be readily controlled by suitable

ventilators. In this room the tobacco is left for three to four days,

never longer, unless it rains continuously which is a very rare

occurrence in summer in the Western Province.
If the leaves have been strung too tightly, there is danger of

mould setting in; if on the other hand they are strung too loosely,
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much space is wasted, and they often dry out too rapidly. Further-

more, should the atmosphere in the wilting'-room be excessively dry,

tlie tobacco will lose its moisture far too quickly before the desirable

(ha noes have taken place in the cell-contents of the leaves, and the

product will be sickly lookinj^'. ashy-<>Te('ii in colour; should the

humidity, however, be too ^reat, the lesult will be a spotted, mouldy

t(d)acc(). Ill order, therefore, to secure a satisfactory yellowiiio' the

conditions must be such that the leaves starve pTadually. It can thus

be seen that they must remain alive just lon.u' enouoli to allow 1he

necessarv chaiif^'es to take place.

, f'^W

[/>/n>fo h,j P. Koch.

Fig. 3.—^Arrangement of Tdliaccn in wilting-room.

First sta^e nf nuriri'?.

As stated, ripe leaves contain a large amount of starch. This

starch is broken up into sugars by certain complex chemical

compounds known as enzymes. Small quantities of enzymes can

produce very extensive chemical changes without themselves suffering

alteration in the process. The resultant sugars form the principal

sustenance of the harvested leaves. In the meantime the green colour

changes to a lemon-yellow. Diiring the period of starvation in the

wilting-room, which lasts three to four days, the green colouring-

matter or chlorophyll is changed into a colourless substance. This

marks the approa(diing death of the ycdlowiiig tobacco and the end
(if tlu' first stage (d' curing.
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Blistering- by the .sun, bruising, or allowing it to dry out too
rapidly will partly kill the tobacco and prevent the green colour from
disappearing, and no after-treatment will remove this. If the
tobacco has been harvested more or less ripe, and is allowed to remain
in the wilting-ioom for three or four days under favourable condi-
tions, even though the green colour does not disappear altogether,
this will be removed further in the drying oninp (curing- camp), and
subsequently in the bulk and bale during fermentation and ageing.

The yellowiug* of the tobacco is dependent on the temperature and
humidity of the wilting-room. If the temperature is below 40° F.
practically no changes takes place, and should it be above 120° F.
then the cells of the leaves are killed too soon for the necessary
changes to take place. The most favourable temperature is between
60° F. and 100° F., but only provided the relative humidity is about
85 per cent. The amount of water-vapour in any given space depends
entirely upon the temperatuie. By raising the latter by 20° F. the
capacity of the air for holding water-vapour is doubled. Thus, by
raising the temperature in the wilting-room by 20° F. without the
addition of water, the relative amount of humidity is diminished by
50 per cent. On the other hand, if the temperature is lowered by
20° F., the relative humidity per cent, is doubled. In other
words, the capacity of a definite volume of warm air for holding
M'ater-vapour is greater than that of the same amount of cold air.

Hence, should the relative humidity be very great, and there is a

sudden drop in temperature, the atmosphere becomes saturated with
water-vapour, and moisture forms on the tobacco, which simply means
that the dew-point is reached.*

In order to know whether the relative humidity is about 85 per
ct'Jit., a wet and dry bulb hygrometer is used. It consists of Im-o

precisely similar thermometers, mounted at a short distance from
each other, the bulb of one of them being covered with muslin, which
is kept moist by means of a cotton wick leading from a vessel of

water. The evaporation which takes place from the moistened bulb
produces a depression of temperature, so that this thermometer reads
lower than the other by an amount which increases with the dryness
of the air.

* The air is at all limes more or less moist, and the degree of moisture is spoken of as

its hygroscopicity, and this is measured by instruments called hygrometers. As the amoimt
of water which can exist as vapour in a given volume of air is dependent upon its

temperature, by lowering the latter sufficiently, the moisture which existed as invisible

vapour is rendered visible in the form of dew. Tlie greater the amount of water vapour in

the air, the less is the amount of cooling required to form a deposit of dew, or the higher is

the dew-point.
Tlie dryness or moisture of the air is related to the degree of its saturation with water

vapour, and not to the actual amount of water vapour present in it. Thus we may hare
air holding much vapour, but, from its warm temperature, capable of holding much more.

Such air feels and is drier, or more drying, than air holding far less moisture, but, due to its

coldness, is more nearlv saturated with all the vapour it is capable of holding at such a low
temperature.
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The following table for obtaining' the relative humidity per cent,

will snfHee for the Western Province turkish tobacco grower:—
Relative Hiiiiriditij Per Cent.—Fahrenheit Teniperatuies.

Barometric Pressure = 30.0 inches.



Curing of Turkish Tobacco. »417

The reeds remaiH in the wilting-room until the tobacco is yellow,
but not longer than four days. Should the weathei' ]>e very dry and
windy, and the tobacco gets a sickly ashj'-gi'een colour, it will be
necessary to empty a few buckets of water on the floor to increase the
humidity. The grower should be careful not to increase the moisture-
content too much, and great care should be exercised in this respect.

If the shed is kept full of tobacco, it is not likely that water will ever
have to be added. There is danger of insufficient moisture only when
the shed is not properly closed, or when there is little tobacco in it.

During the daytime the shed remains closed to prevent rapid drying
of the tobacco, and during the night the ventilators are opened to

cool the room and gradually to get rid of the superfluous amount of

water-vapour the tobacco gives off'. If it should lain, the shed is

closed at night and opened during the day, just the reverse of the

|>ru.^QW;n » sj^fET'-'T^T" 5^^ 1WWMMBW«B>P

[Phot I, Inj I', hiu'k.

Fk;. 4.— T(>bM<;co exposed to the sun in ilryiiig-CMini

Second stage of curing.

usual practice in dry weather. The reason is self-evideni . (Con-

tinuous rains during summer in the Western Province are such an

abnormality that it is unnecessary to discuss the steps which should

l)e taken in such a contingency.) Depending on the condition of the

tobacco, the reeds are removed to the drying camp in the open after

the third or fourth day, including the day of harvest. Here the

tobacco is placed about 4 inches apart on a trellis, so that the leaves

from one reed do not touch those from another (see fig. 4), and covered

for a day or two with hessian cloth, except when the weather is cool

or the sky cloudy, when it can be left open. If the weather is very

hot and windy, and the tobacco is not covered for the first day, it is

liable to scorch badly in the sun. After the first or second day the

tobacco is left uncovered, but closed during rainy weather and at

night to prevent it from getting wet with rain oi' heavy dew.

14
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Second Stage of Curing.—As the tobacco leaves on the reeds are

closely packed, preventing to some extent very rapid drying of the

central portions of the leaves, which might not have yellowed com-
pletely in the wilting-room, a certain degree of yellowing of those

portioiis will coiitiiine to take place in tlie drying camp for a few days.

The full development of the yellow colonr marks the end of the first

stage of cnring. The second stage is in reality only a rapid drying,

and the changes which take place then are not dependent on life

processes. When the leaf is quite yellow it is to all intents and
purposes dead, and no more starch and (or) other foods are consumed.
After the first or second day in the drying camp the object is to dry

the tobacco as rapidly as possible without scorching it, and thus fix

the yellow colour. During the second and epecially the third stages

of curing the changes which occur are mainly a further breaking up
of the products formed during the first stage. The reddening or

[PJioto h,j /'. Korh.

V\K\. h.—Keerls df tobacco placud flat on the ground in diying-oanip to drj- out

more rapidly and to obtain better colonr. Continuation of second stage of

carina".

darkening (jf the tobacco which lakes j)hici' in the drying cam]) is due
to oxidation when there is too much moisture in the air as during
rainy weather or when it is exposed to heavy dews.

When the mid-ribs are half dry the reeds are removed from the

trellis and placed flat on the ground on hessian cloth or grass (see

fig. 5) and turned every day until the tobacco is quite dry. Though
this practice is not absolutely essential, except within about twenty
miles from the coast, tobacco treated in this manner dries out more
rapidly, develops as a whole a better colour, and much space is saved

on the trellis.

During the first two stages of the curing of turkish tobacco about
TO to 80 per cent, of its green weight is lost, and by far the largest

amount of this is water. In order, tlierefore, to cure tobacco success-

fully this amount of water has to be removed under such conditions
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as will most readily j)eniiit tlie chemical and physiological chang-es
to take place.

It is further necessary that the drying camp be sheltered from
strong hot winds, othciwise hroken leaves and unsatisfactory drying
might result.

Third Stage of Curing.—It takes appioximately twenty days for
a particular picking of tobacco to dry out entirely in the curing
camp. When it has reached this stage it is brought into a cool dry
room early in the morning, when it is soft and pliable, and bulked,
i.e. stacked or placed in a heap, on a board floor or wooden platform
(see -fig. 6). If it is brittle to the touch and cannot be handled without
breaking, it is carefully taken to and hung in the wilting-room with
the green tobacco for about a day, where it will absorb the moisture
given off by the latter and " come in case," i.e. become soft. It is

then bulked. This maiks the third stage in curins".

[I'kiifo hfi p. korh.

Fig. 6.—Dry Tnhnrrn packed in almlk tn nndersj'n t'ev)iieiitati(in.

Thircl staoe nf curintr.

The process of bulkijig can lie modified to advantage. Instead
of bulking the tobacco at this stage, the reeds may be hung closely
together on wire supports in a moderately cool shed, where the
tobacco is exposed to the changes of the atmosphere. This consider-
ably improves it, provided precautions are taken during very hot windy
weather, or during heavy or continuous autumn rains. Such tobacco
has the added advantage that it will not heat while hanging, and
certain obnoxious odours are probably eliminated before it is later
bulked or baled. Should the tobacco be hung close under an iron
roof, the heat is often so intense on hot days that some of the essential
oils in the leaves are volatilized and lost, and the tobacco will be
lighter and inferior bv this amount of oil lost. The method of
detaching the strings of leaves from the reeds and hanging them in
the form of wreaths in the shed has the same advantages, but there
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are several disadvantages as well, which preclude it from being
adopted. When the early winter rains set in the shed should be kept
closed to prevent the tobacco from absorbing too much moisture, until

it can be taken down and bulked or baled.

As cured tobacco leaves are very hygroscopic, i.e. absorb and
give off moisture readily when the atmosphere is moist or dry respec-

tively, the heap is covered with bucksails or other suitable material.

After a week or two tbe bulk commences to ferment, and it must be
I'estacked into another heap as soon as an increase in temperatuj'e is

noticed. Each reed is shaken and thus aired, to cool it before being
lestacked. Every few days the bulk must be examined to find out
whether it is heating. By placing one's hand in the heap, one can
feel whether its temperature is normal or not. A bulk will ferment
violently if there is too much moisture present in the leaves, and this

action is detrimental to liie quality unless steps are at once taken to

[Photo htj P. Koch.

Fig. 7.—-'• Altev-termentation " and ageing in liales in the waivhmi^e.
( 'ontinuation of third stage of cniring.

reduce the moisture-content. (Dark, heavy tobaccos can be subjected
without detriment to much higher temperatures in the heap than can
light-coloured cigarette tobaccos.) It is thus ol)vious the tobacco
should be neither wet nor dry when it is bulked : slightly moist, so

that it can be handled without breaking, is the correct condition. If

it is too moist, it must be hung in the sun for a while until the
moisture is sufficiently reduced. The heap is restacked every two or

three weeks. When it has been restacked twice there is little danger
from again heating. By properly controlled fermentation the colour,

aroma, flavour, texture, and combustibility improve wonderfully.
" After-fermentation " and ageing in the bales (see fig. 7) are in

reality a continuation of fermentation. Though fermentation and
ageing are phases in curing, they are not considered to fall within
the scope of the ])resent article. The chemical ;uid otiiei- changes
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which the tobacco undergoes (luring these periods will therefore not
be discussed.

Conclusion.—As can be seen from the foregoing, it requires much
experience and judgment to cure tobacco satisfactorily. It must be
admitted that the turkish tobacco growers in the Western Province
have made substantial jjrogress in the development of the industry,
but much remains to be done. The present methods in vogue in

curing, among other tilings, can and must be improved considerably
if the growers wish to hold their own against coming competition.
These improvements, howevei, cannot be accomplished intelligently
unless the scientific principles underlying the subject are thoroughly
understood.

[Acknoicledginents.—An article by Dr. W. W. Garner, Chief of

the Division of Tobacco Investigations and Plant Nutrition, under
whom the writer had the pleasure and privilege of studying for a
time in Washington, U.S.A., was consulted for certain facts and
expressions. The relative humidity table was extracted from
'Psychrometric Tables," by Professor C. F. Marvin, Weather
Bureau, also of the Federal Department of Agriculture at

Washington.]

Grass Fires: A Warning.
Extensive damage is caused every year through the spread of

grass fires and, with the near approach of the grass-burning season,

farmers and others are urged to exercise the greatest care in the

controlling of such fires.

Penalties are provided in regard to malicious and negligent
burning of grass by section 10' of the Criminal Law Amendment Act
(Transvaal), No. 16 of 1908, and also by section G7 of the Provincial
Council Ordinance, No. 5 of 1912 (Transvaal). In the former case

a fine not exceeding £100 is provided for or, in default, imprison-
ment with or without hard labour for a period not exceeding one year,

or both such fine and imprisonment ; and in the latter a penalty of

not exceeding £50 or, in default, imprisonment with or without hard
labour for a period not exceeding three months.

There is room for considerably more care on the part of the

farming and travelling public generally in lighting and controlling

grass fires, and attention is drawn to the penalties to which thev are

liable.

Fruit Export.
Shipments of fruit for overseas during the month of March, 1921

were as follovrs :

—

E.t Capetown (boxes): Grapes, 41,463; pears,

60,942 ;
plums, 347 ; nectarines, 16 ;

peaches, 855 ; melons, 64

;

tomatoes, 4; pomegranates, 2; persimmon, 15. E.v Port Elizabeth
(boxes): Pears, 18; pines, 835. Total boxes exported during the
month: 104,561.

Total shipments from all ports during 1920-1921 deciduous fruit

season : November, 1920, 42 boxes ; December, 1920, 27,422 boxes

;

January, 1921, 76,286 boxes; Februarv, 1921, 141,424 box-s ; March,
1921, 104,561 boxes. Total, 349,735 boxes.

Exports for the 1919-1920 deciduous season amounted to 265,300
boxes.
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EXPORT OF SOUTH AFRICAN EGGS, 1920.

Kepoil hy 1{. HoiTRi.AY, Poultry Instiudoi , ScIkioI nt

Ayiiciiltur^'. Potcliefstrooiii.

The year 1920 constitutes a record in the export of eggs
from the Union of South Africa. Aniph' space was offering on
the outward hound steamers during Octoher and Novem])er. and had
tlie eggs heen available for export, many more could have heen
shipped.

The shipments for 1920 were as follows : September, 702 cases

;

Octoher, 19,821 cases; November, 3017 cases. In addition, 45 cases

were shipped in September as part of the South African exhibit at

the Dairy Show, London, held on 19th October, 1920. These eggs
M'ere awarded a gold medal. The total of 2'j,540 cases represents

8,474,400 eggs, being an average of 1.005 eggs per bird, based on the

last Census returns of poultry in the Union.

The shipments for the past seven years were as follows:-

—

Year. No. of Cases.

1914 1,927

1915 5.908

1910 14,959

1917 12,189

1918 Nil.

li)l<) 10,180

1920 23,540

This steady increase in the egg exjiort is a most satisfactory

indication of the inogress of the poultry industry in the Union.
The Cape Province supplied the greater quantity of export eggs,

its share being 84 per cent. The Transvaal and Natal together

siipplied only 1() pei' cent., this, however, being an increase in the

proportion shipped fi'oni these two Provinces in former yeais.

(lidding.—Whilst the grading and packing of most of the

shippers were good, those of certain packi>rs Avere very unsatisfactory,

and necessitated extra work in rehandling the eggs. This is a very
short-sighted policy : the extra expense involved is an entirely

unnecessary one, and would be avoided were thf eggs properly graded
in the first instance.

In some consignments it would ajjpear that the had packinj.);

was due to a misinterpretation of the export regulations. These,
however, are perfectly clear and i)recise on the matter. First-grade

eggs must weigh 15 lb. or over, per long hundred (120). and no indivi-

dual eg<v may weigh less than 1| oz. Frequently mixed parcels of
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eggs are packed in which the total weight is 15 lb., but in wliich

some of the eggs do not come up to the Ig oz. standard. The packing
of small eggs in the centre and bottom of the cases with large eggs
on the top does not deceive the inspector.

backing.—The packing in the nuijority of instances was decidedly

good, but in certain lots it left much to be desired. The use of

brown cardboard sheets and fillers must be discontinued and proper

white strawboard used in all cases. In certain cases too thin a layer

of wood-wool was used at the top and bottom of the box.

Cases.—Perhaps the most important defect requiring remedy at

the hands of some of the packers is that of the cases used. A certain

amount of latitude has been allowed in this respect during recent

years owing to the difticulty during the war of obtaining suitable

packing cases, but with the return to more normal conditions, this

difficulty is being removed. In the future only eggs which are

packed in clean, new, suitable cases of required regulation dimensions
will be passed for export.

The use of cases which are of larger dimensions than those laid

down in the regulations is unfair both to other shippers and to the

shipping company, as an extra inch in height may mean that instead

of being able to stow the cases in tiers of four, it is only possible to

stow them in tiers of three, thus wasting considerable space in the

chambers and upsetting the calculations as to the capacity of the

ship's accommodation. It will be wise for shippers to bear this matter
in mind when packing for export next year, in order to prevent
unnecessary expense and disappointment, for under no circumstances
will eggs packed in old, dirty, or unsuitable cases be passed for

export.

AUovafioit of Space.—The method (sf allocating space in propor-

tion to the holdings in store would appear to be the most satisfactory

method of procedure. Some shippers appeared to think that new
men should take a back place, but fair treatment for all is the only

method that can be adopted.

Market Reyoits.—The following extracts from Ijondon market
reports from the Trade Commissioner (28th October, 1920) are of

much interest in this connection:—
" The first consignment of this season's eggs, totalling 2722 cases,

reached the London market during the last week of October.
" The condition and grading of the eggs were in every way satis-

factory, but I regret that complaints have reached me through both
the wholesale aiid retail trade that the eggs are badly tainted, both
in smell and taste, with oranges.

'' The market demand for eggs has been very good during the past

week, and the prices for vSoiith African eggs have ranged from 4'3s.

up to 46s. per great hundred (120). the latter price being for first

grade."

From Trade Commissioner (11th November, 1920):
—"Further

to my report of the 28th ultimo, I have to inform you that since that

date the market price for South African eggs has declined, and
although small parcels have been sold at prices ranging from 42s. to

44s., the bulk has realized from 40s. to 41s. I am informed by the
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trade that there is still a large quantity of both the ' Armadale '

and ' Walmer ' shipments on hand, and sellers are asking 40s. per

great hundred, but it is doubtful whether this price will be secured,

and it might be possible that, in order to effect sales, a figure round
about 38s. will liave to be accepted. The high price of 46s. was only
obtained for a small proportion of the " Keuilworth Castle " ship-

ment, which reached the market at a time Mhen prices for all eggs
were ruling exceedingly high. Latterly, with the large supplies of

Roumanian, Argentine, Canadian, and American eggs arriving, prices

have naturally declined, but the trade opinion is that they will not

go lower than about 38s. per great hundred."

From Trade Commissioner (2nd December, 1920) :

—" The demand
for South African eggs has been somewhat quiet of late, and this

is attributed to the condition of the eggs on arrival, but for the finest

quality 42s. to 43s. per great hundred has been obtained, whilst good
quality and common have made 40s. to 41s. and 37s. to 38s.

respectively."

A prominent firm of dealers made a general report as follows:—
" We have found shippers to be very misleading in their descrip-

tions, as from time to time we receive communications from them
stating that such and such consignments are absolutely new-laid,
whereas, when we examine them on receipt, we find them to be quite the
reverse. This question of storing eggs is a matter wliich is likely to have
quite a serious effect on the South African trade. One of ihe greatest
assets of the colony, regarding eggs, is that they are able to export
considerable quantities of fresh eggs when this class of e^^ is scarce
in other countries of production; but, if shippers go in for storing
eggs themselves, the value of their produce must be judged in com-
parison with other stored eggs, as, for example, Canadian, States,

and Irish."

A special small consignment of 50 cases of eggs by the s.s.

"Armadale Castle" was reported to have arrived in splendid condi-
tion The eggs were large and well selected and quite full, showing
that they were new laid. The cases were very clean, and altogethei-

l)resented a very nice appearance. If South Africa continues to shi})

eggs in this way, it is stated there is no doubt a large and profitable
trade will be built up.

It is desired to direct the attention of shippers to the unfavourable
report concerning eggs tainted with orange^s, and also to the wani
of freshness found in many consignments. Careful inquiry has shown
that the eggs Avere not exposed to any fruit taint on board ship, and
the arrangements made by the Union-Castle Company were very
satisiactory. Neither were eggs and fruit stored in contact in the
general cold storages in Capetown. The injury appears to have been
due to the holding of eggs in proximity to fruit in the ordinary store

in the course of collection, and the greatest care is necessary to avoid
the handling of eggs under such conditions. The market reports
show clearly that the aim should be to build up an export trade in

fresh rather than in stored eggs, and shippers should not anticipate
forwarding eggs which have been in store for any considerable time.
If eggs of the latter grade are necessarily exported, they should be
plainly marked and sold as stored eggs.
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FODDER AND PASTURE GRASSES OF SOUTH
AFRICA.

I.—Sudan Grass
(Sori/hii m Sudutieitse Stapt).

By Henry A. Melle, B.A., and Sydney M. Stent, Division
of Botany, Pretoria.

History.

The following* account of the introduction of Sudan grass into the
United States is taken from the pamphlet issued hy Messrs. F. H.
Brunning, Melbourne :

—
" Sudan grass is the lesult of a search for forms of wild

andropogons which do not have roof-stocks. It is acknowledged by
agriculturists that Joluison grass, which belongs to this group, would
be a valuable hay plant for hot dry areas if it were not supplied with
aggressive underground stems. Eecognizing this fact, an organized
search for forms lacking these root-stocks was begun under the

auspices of the U.S.A. Bureau of Agriculture, the result being a

grass obtained under the name of ' Garawi ' from the Director of

Agriculture to the Sudan Government at Khartoum in 1909. The
seed was tried at an experiment station in Texas the following spring.

The grass looked very promising ther.e, and plans were immediately
made for extending* the plantings in other parts. In order to give
it distinctiveness the name 'Sudan grass' was applied io it."

As the name implies, the grass is a native of tropical North
Africa, and is not known to grow spontaneously south of the Equator.
It was first introduced into the United States, as stated above, in

1909. In June, 1914, Dr. I. B. Pole Evans, Chief of the Division
of Botany, procured a quantity of the seed from the U.S.A. Depart-
ment of Agriculture, which was sown the following season at the
experiment station at Groenkloof, near Pretoria, where excellent
crops have been secured.

Nomenclature.

Sudan grass has been described by Prof. Piper, of the Depart-
ment of Agriculture, U.S.A., under the botanical name of Andropogon
sorghuvi, var. Sttdanensis, but 0. Stapf, of the Royal Botanic
Gardens, Kew, who has recently made a very thorough and scientific

examination of the tropical grasses, has revived the generic name of
Sorghum for this section of the Andropogonae, and Sudan grass must
henceforth be known botanically as Sorghum Sudanense Stapf.

In parts of North Africa where this plant occurs naturally it is

known to the natives under the name of " Garawi," but in the U.S.A.
it was given the name of " Sudan grass," by which name it is now
pojiularly known.
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I)i,s( i; li' 1 ION.

Annual (occasionally, under ceitiun conditions, behaving as a
bi- or triennial). Stei/is sleiider, seldom exceeding a lead-pencil in

thickness, up to 10 ft. liigh, and about O-jointed; whole plant smooth
except for the finely silky hairy joints of the sheaths; leaves 6-24 in.

long by i-f in. bi'oad, upper ones slightly narrowed of the base,
the lower ones long, attenuate and sometimes reduced of the base to

the stout mid-rib; lif/iilr (membraneous scale at the junction of the
leaf-blade and the siieath) about l/12th of an inch long; foirerinrj-
liead pyramid shaped, erect, 0-14 in. long and u]) io 10 in. wide at
the base; flowering branches usually in whorls of two to four, or
sometimes solitary itt the joint of the rnchis (stem), bare for from

Sudan Grass, Groexkloof.

Phuiti'il lUh Xovt'inber, 1020. D.ite of Photojjraph I Oil 1921.

\-2\ in., or occasionally with a long single branchlet springing from
\ery near the base; lower branches up to 9 in. long; flowers arranged
close together in pairs on the short branchlets, the larger of the two
bearing the seed is sessile (without a short stalk) and has a slender
twisted awn or bristle from the tip; the other is narrower on a short

slender stalk, without an awn; it is sometimes much reduced and
empty, but usually contains fully developed stamens.

For the benefit of those who know a little botany and understand
the construction of the grass flowers, the following more or less

technical description of the inllorescence is given ; it refers to the

cultivated specimens :
—

Panicle ovate, pyramidal, erect, (1-14 in. long, and up to 10 in.

wide at the base; branches obliquely ascending, recurving; whorled
or sometimes solitary, the longest up to 9 in. undivided for from
1-2^ in., occasionally with a long slender branchlet from near the

base; rachis, branches, and branchlets very scabrid ; racemes
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fragile, few to 5-iioded, and up to 1 in. long, joints slender up to

2 lin. long, sparsely ciliate, cilia wliitisli
;

pedicels similar and of
equal length; sessile spikeJet lanceolate to elliptic-oblong, sub-acute
up to 3 lin. long; lower glume dorsally flattened towards the tip,
sides sharply inflexed and keeled in the upper part, rounded lower

a Slicaf of Sudan (irass.

down; about 13-nerAed and shortly hairy; upper gkime 7-uerved.
with hyaline inflexed margins; lower ralve empty, hyaline, 2^^ lin.

long, 2-nerved, ciliate, bidentate at the tip; upper valve 2 lin. long,
hyaline, ciliate, deeply bifid, with a fine awn from the sinus; lodicules
truncate, and long ciliate from the broad tips, pale 1 lin. long, ciliate,
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delicately iiyaliiie; oiuuu iiairow-oval . stig'uias and styles quite

separate; anthers 2 liii. lonfj: on short filaments; pcdiccUed spikelef

Sh lin. long, glabrous, rather narrow; lower glume up to 13-nerved,

with scabrid inflexed keels, in the upper part; upper glume 7-nerved;
upper valve entire, ovate, hyaline, muorouulate, and eiliate; lower
valve pale, stamens and lodicules as in the sessile spikelet.

A Pernicious Relative.

Sudan grass is related to the broom corns, " Impliee," and Kaffir

corns, all of wliich are species of Sorghum. It is also very nearly
related to the pernicious Johnson grass; in fact, so near is its resem-
blance to the last named that the casual observer will often mistake
one for the other.

The main character that separates Johnson from Sudan grass,

and the character that has stamped the former as a pernicious weed
in spite of its other excellent qualities, is its stout stoloniferous root-

stock. Whereas Sudan grass is an annual, Johnson grass is a perennial,

and by means of these stout underground stolons takes firm possession

of ihe ground, spreading rapidly, resisting all attempts at eradication,

and choking out all other growth. In California, so thorouglily is

the danger of Johnson grass realized that it has been proclaimed a

noxious weed, and the law strenuously enforced against it.

Johnson grass seed is one of the commonest impurities found in

Sudan, and buyers should be careful to buy only guaranteed clean
seed. The seed of Johnson grass resembles that of Sudan, but is

smaller and usually darker in colour.

Comparison avith Teff.

With the introduction of tefP it was thought that an ideal hay-
grass had been procured, and one best suited to the adverse conditions

of this country. The feeding value of tef¥ is certainly higher than
that of any other known grass, but experience has shown that its

adaptability is very limited. Sudan grass, on the other hand, is

not only a palatable grass of high feeding value, but is not so precise

in its requirements as iM. This season, at the station at Groenkloof,
an experiment was carried out with the two gTasses : a piece of land
was thorouglily plouglied and brought to a fine tilth, and was sown
broadcast, half with Sudan grass and half with teff, on the same
day. The Sudan came up evenly and commenced growing vigorously;
the teff germinated poorly and only in odd patches. At the time of

writing (two months after sowing) there is to be seen a beautiful
stand of Sudan grass just coming into flower, even, well grown,
densely leafy, and devoid of weeds. Beside it is a piece of ground
covered mostly with a tine crop of weeds, and with poorly groAvn
patches of tef at intervals. The Sudan is now about 3 ft. high, and
has smothered all the weeds ; but these pests have quite got the better
of the telf, which, where it is seen, is poorly grown and nowhere more
than 1 ft. high.

Adaptability.

Sorghum Sudanense adapts itself to soil and climatic conditions
such as suit other cultivated species of sorghums, including kaffir corn,
but will mature earliei' than any of these species. It does best on
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.¥/

Sudan Txrass (Sorr/hi/ni Siiflanfii.sp).
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a ii( li loam, hut lias Iuhmj orowii successfully on practically eveiv
type of soil. In favouiable seasons, where the o-iowino' period is
\ong, as many as four cutting-s have been obtained in one year, but
at the (ji-oenkloof Station it ha.s not been i)o>sihh' to yc't iuoic than
two cutting's a sea.son.
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Mr. A. E. SchJenker, ot Pificishurn-. \\iol(> ;).s follows in the
Farmers Weekly. 19tli Septeiubpr, 1917:—

" Near Pietei'sburg a plot of six acres virgin soil was broken up
in the autumn of 1916 about 5 in. deep, harrowed, and in November,
after the first good rain, again ploughed 8 in. deep and harrowed.
Three acres were drilled in lows 2^ ft. ai)ait, using about 8^- lb. of
seed to the acre; as the ground was fairly diy it was immediately
rolled after sowing. Then a light laiii fell, and the Need geimiuated
in eight days. From the time of the second plougliing to the end
of March, 1917, 8 in. of rain fell, and tlie field was a waving Held
of Sudan grass four or five feet higli. heavy wilh ripe, plump seed.
The drilled acres were cultivated once. In spite of that the broad-
casted three acres looked bettei and gave a much more even stand of
seed. Mealies grown in the neighbourhood gave at most half a bag
to the acre. Most of the teft' sown had to be grazed, being too poor
to cuf. The first cutting of Sudan grass weighed a little over 2 tons
per acre. The second growth (K ft.) was grazed (h)wn."

Yield.

Sudan gTass is a very fast grower. Mr. Bosnian, Vice-Principal,
School of Agricidture, Glen, records that, planted on 10th November,
at Potchefstroom Experiment Station, the flowers appeared on 12th
January, and the crop was cut shortly afterwards, when it w'as nearly
6 ft. high. The yield was 26,200 lb. of green fodder per acre; tlie

second cutting was taken off on 11th March, when the crop was again
3| ft. high, and yielded 12.900 lb. of green fodder. The total weight
of green fodder from the acre was 89,100 lb., or approximately
19.2 tons. This yield was obtained under very favourable conditions.
Sown for seed purposes on 10th November and harvested on 11th
March, it was 8 ft. high and yielded 900 lb. of se^^d, as well as

20,900 lb. of straw per acre.

Palatability.

Sudan grass, if not allowed to grow too coarse, makes a hay of
excellent quality, and all stock eat it readily. Evesi if the stems
become thicker than a lead-pencil, if cured and chaffed it will be
greedily eaten by cattle. It is suited admirably as a soiling crop,
since it makes a large yield and is very palatable in tlie green state

as well as when cured for hay.
In the following analysis the most important point, perha])S, is

the comparison between the mature plant with that cut in bloom:—
Cut 7th Auu'Hst.
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Uses.

Sudan grass may be compared to the millets in that it makes .-i

hug'e crop of liay in a short season of warm weather. It is preferable

to millets, however, in that the hay is mnch superior and can be fed
to all kinds of stock without injury to them. AV^hile it is closely

related to other cultivated sorghums,, it has much finer stems, enabling
it to be readily cured as hay. It is an excellent croj) to sow with
cowpeas for hay and silage. It grows strictly erect, with a stem stifl*

cnoiigli to support tlie vines characteristic; of most legumes, and it

makes the harvesting easier by keeping the legumes •)& the ground.
It also allows them to cure quickly by ])roventing the leaves from
matting.

PRKr.\RAii()\ or THE Sekd-hed.

The land should be plouglied early in spring, or preferably in

the winter months, with a subsequent cross-ploughing or cultivation

ill spring so as to get the seed-bed into a line tilth before the seeding

takes place, and also to destroy what weed-growth there is.

Although file plant is very hardy and can withstand a great
deal of drought it can be readily understood that to obtain the

maximum yield it requires moisture and plant food. In order to

store moisture in the ground where the crop can make use of it

(hiring dry spells, it is necessary to plough deeply and to harrow
immediately after ploughing, so as to establish a mulch which will

jirevent the moisture from escaping.

Seeding.

Sudan grass seed is best sown after the soil has warmed somewhat,
about the same time or a little earlier than maize or millet.

The seed can be either sown broadcast or planted with an ordinary
seed-drill. For seed production it is best sown in rows 3 ft. apart;

a mealie-planter can be used. In moist soils seed should be sown at

a depth of from i-1 in. For hay production it is best sown broadcast,

as by a thick sowing finer stems are secured, resulting in a more
I)alatable fodder.

The rate of seeding per acre varies from 2-30 lb. according to

the method employed. When sown broadcast 15-20 lb. of seed per

acre are necessary. In districts with a low rainfall a light seeding is

more profitable, while in humid regions or under irrigation 20 ib. is

not too heavy. If the ground is weedy or the seed-bed poorly pre-

pared, 30 lb. is better. For seeding in cultivated rows, 36-44 in.

apart, 2-4 lb. seed per acre are sufficient, Avhile in rows 18-24 in.

apart 4-6 lb. per acre will be required, the less quantity being used,
as in the broadcast seeding, for regions of light rainfall.

Cultivation.

The crop should receive a harrowing soon after it shows above
ground, and where it is planted in rows far enough apart to allow
inter-tillage it should receive regular cultivations to keep down the
weeds and to conserve moisture until the crop has become well estab-
lished and is shading the ground.
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Hak VESTING.

Ill ciiuosiu^- the best time for cutting Sudan grass consideration
should be given to tlie fact that three or four cuttings are expected,
and it would be, therefore, as well to make the first cutting as early
as possible, giving the grass plenty of time to make fresli growth.
It must also be borne in mind that the very best Sudan hay is made
when the grass is cut after full bloom and just before it sets seed.
For the last cutting, tlierefore, the grass can be left till this stage
IS reached.

Harvesting siiould be done witJi a mower, and, if the weather is

liot and briglit, the grass can be cut in the morning and raked up
that afternoon or the following day. If cut at the right stage of
maturity and handled properly a bright, leavy, sweet hay will result.

When cut for seed the first heads should be fully ripe, as the
stools mature somewhat later than tlie main stem and there is little

loss from shattering.

Summary.

1. Sudan grass is closely related to the kaffir, broom, and sweet corns,
but yields superior hay to these and is free from pernicious
qualities as a soiling food.

2. Three or four cuttings can be obtained from it under favourable
conditions.

'). The yields vary from two to eight tons of hay per acre.

4. It is a heavy yielder of grain.

5. It grows Avell in districts suitable to kaffir corn.

6. It is a crop that can be recommended for cultivation in areas where
it is too hot and dry for teft to grow successfully.

World Cotton Conference.

The first conference of its kind known as the " World Cotton
Conference" took place in New Orleans, II. S. A., in 1918, about 500
delegates, representing thirty-two countries, being present, and was
attended by Mr. W. H. Scherffius, Chief of the Tobacco and Cotton
Division, who happened to be in that country at the time. Following
the success which attended the conference, a second one has been
arranged to take place in Liverpool and Manchester during June,
1921, at which it is expected that representatives from most places
where cotton is grown or manufactured will attend, and at the time of
v/riting more than one hundred delegates from the United States
alone have booked their passages for England. Unfortunately, cir-

cumstances do not permit of the Union being represented at the second
conference, but it is hoped that much valuable information will be
derived from the published reports of this noteworthy gathering of
experts, and from the papers which will be read at the conference
by the world's leading authorities on the various branches of the great
industry. The Division will keep in close touch with the conference
and apply its lessons to the budding cotton industry in South Africa,
which should share in the impetus to the industry throughout the
world which will doubtless result from the conference.
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EXPORT OF CITRUS FRUITS.

Investigations into the Cause of Wastage.

JJiKiMi the past season tlu' Division of Boiany and I'laiil I'al liolo-^v

continued its investigations into tlie wastage of fruit, begun at Cape-
town in 1919 and which included an examination of the railway
trucks, Government cold stores, ships' cool chambers, and the

chambers of the Imperial Cold vStorage at Capetown,* the investiga-

tions this year covering the handling of the fruit from the orchard
to the London maiket. The results of these observations are now
jjublislied in Bulletin No. 2, 192.1, t under the title " Further Investi-

gations into the Cause of Wastage in Export Citrus Fruits from Soutli

Africa."
The investigations show^ conclusively that, with ordinary care

and intelligent handling, it is possible to place South African citrus

fruits on the oversea markets with a minimum of waste. The precau-
tions necessary to attain this are clearly set out in the bulletin referred

to, which should be in the hands of all concerned, and hereunder
w^e give in summary form certain of the points brought to light.

Orchards.—Th? percentage of citrus-rotting organisms shown
by the plates exposed was small. To reduce this, growers are advised
to remove and destroy all fallen fruits.

Packing Sheds.—The examination in the packing sheds varied
with the condition in which the sheds were kept. In those sheds
where mouldy fruits had not been removed, and where returned boxes
showing evidence of lotten fruit were stacked, the contamination Avas

greatest. Although n certain amount of contamination due to citrus-

rotting organisnrs was found, this was by no means great, and with
moderate care in the removal of all contaminated fruits and used
fruit boxes, it is reasonable to suppose that these organisms could be
practically eliminated from the atmosphere of the sheds. The practice

of using packing sheds as stores Avhen no packing is going on is to be
condemned. It is suggested that the packing sheds be disinfected

before packing begins and after packing has stopped.

Trucks.—In those examined no citrus-rotting organisms were
found, although in one case the truck was half filled with sacks of

oranges. The trucks could, with advantage, be kept free of kaffir

beans, coal, and straws, and be disinfected l>efore loading and after

oflt-loading, and used for nothing but fruit traffic.

Boivirood.—Inoculation experiments showed that of all the fungi
obtained from the boxwood only two species produced a loi, and then
only when the wound through which inoculation was made was
sufficiently deep to allow- the escape of juice from the fruit. These
rots Avere never detected naturally in the packs. Xo danger is, there-

fore, likely to occur from the use of the new wood, Init a real danger
exist? in reusing boxes w^hich have carried any single mouldy fruit.

* See Bulletin No. 2, 1920, "Wastage in Citrus Fruit shipped for Export," also Report
on "Cold Storage Conditions for Export Fruit at Capetown," in February, 1921, .Jotinial.

f Obtainable on application to this Office : Price Is. 6d.
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Fruit Packs.—In the preliminary examination of tlie first packs

tlie outstanding features were : (1) Boxes badly constructed of roughly
saMMi wood; (2) protruding nails in the centre partition: (3) escape

of juice from the orange peel, making a yellow oily mark on the

wrapper, and resulting in a dried patch on the fruit ; (4) wrappers
torn where the fruit had come in contact with the wood ; (5) damj)

wrappers, excessive in cases where fruit had been packed directly

after picking; (6) splinter wounds and imprints; (7) fruits badly

misshapen owing to pressure; (8) occasional split and cracked fruits;

(0) occasioiud completely mouldy fruits (as the examination was made
witliin four days from the packing, it is very probable that some
indication of incipient mould was present, and should have been

detected in wrapping) ;
('10) fruit-fly punctures, all of wliicli

developed mould; (11) mechanical injuries, due to thorns, nails, fingei'

nails, cutters, and besides these very many minor injuries were found
on the rind ; (12) scale : fruits were packed .showing a small amount
of purple scale and much more red scale ; the puncturing of such fruit

by these scale insects must render it more liable to attack by mould;
(13) tlirips : navel oranges were very badly marked. (Note.—Nos.

3, 4, 5, 6, and 7 are the result of packing with a bulge.)

Arising from the above, it was decided to employ specially chosen

men to handle the fruit in every process from the orchard to the rail-

way truck. These men were advised through Mr. Hobson, the Chief
Citrus Canker Inspector, as to the various precautions which should

be taken in handling the fruit. As a result mechanical injuries in

tlie fruits were reduced to ahnost microscopic dimensions.

.4 Lahoratory E,rperiment.—Some interesting experiments were
carried out in the laboratory, and the following is instanced :—A navel

orange, when first unpacked, showed a soft spot which was obviously

an early stage in mould infection. This orange was rewrapped in

two new sterilized wrappers and placed with fo\ir sound oranges
similarly wrapped in a sterilized, well-ventilated jar. After 21 days,

although the affected orange was entirely disintegrated and the

wrappers of the other fruits were wet and thickly covered with spores,

no infection of any one of the four fruits had taken place. At the

end of two months they remained unaffected by mould (but one fruit

showed u brown spot at the stalk-end), and were then discarded.

Similar experiments were repeated with the same results. This shows
that these contact oranges which remained sound for such a length

of time must have had uninjured skins.

Examijiation at Capetown.—On arrival at Capetown each indivi-

dual orange in every consignment was examined by the Government
Mycologist. In all 37,000 individual oranges were inspected, and
of this number 26 fruits were discarded, 7 showing blemishes, and
19 mould, and the observation made at Pretoria that mouldy and
stained boxes did not show a higher percentage of waste than clean

boxes was confirmed. It was observed also that the bulge on the

experimental packs was not sufiicient to do any damage.
The following observations were made at Capetown:—(1) A pack

of navel oranges (150) from Rhodesia showed 39 infected with mould.
Almost every single orange in the case had a small cut in the rind.

possibly (-aused by an exposed nail in the grader. (2) A case of navel

oranges from Rhodesia, which showed a high percentage of mould,
was put into cold stores after the mouldy fruit had been I'emoved.
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Inside the case tlieie must have been niillioiis of mould spores, yel

after three weeks not a single other fruit was wasty. The only conclu-

sion is that the remaining fruit must have been free from injury in

the skin. (3) Citrus fruit from Clanwilliam showed a higher

percentage of waste than citrus from other parts of the TTnion.

On the London Market.—Observations were made during Se}iteiiil>ei-

on citrus fruits offered for sale on the London markets, and s|)e<ial

emphasis is laid on the following points :—(1) The extremely unattrac-

tive appearance of South African packs compared with those from other

countries. (2) Disregard in packing South African blemished fruit and
lack of careful selection with regard to quality. (3) The blemished
fruit noticed included brown spots, nail marks, large scars, and even
thorns themselves. (4) Navel packs with a very pronounced bulge
showed up to 25 per cent, waste. (5) Badly ventilated cases also

showed excessive waste. (6) The presence of perfectly sound fruits

adjacent to a mass of mouldy ones, again showing the importance of

an uninjured skin. (7) About 20 cases of navels packed in fungus-
infected boxwood and carelessly wrapped showed no wastage. Such
unattractive packs would sell at a loss to the grower. (8) Absence
of steady demand for large, light thick-skinned fruits. (9) The
importance of developing a trade in early and late varieties of South
African citrus fruits and not specializing on navels only. (10) Th?
poor keeping qualities of fruits from certain areas. (11) On the
voyage, citrus fruits in the cool (diambeis showed a smaller percentam'
of waste than those in ventilated holds, but broke down more rapidly
after unloading.

From observations and results independently obtained, it appears
that with the greatest possible care in picking, grading, and packing,
all other conditions being favourable, South African fruit could be
put on the London market in a practically sound condition. On
attaining this, it only remains for growers to set up sufficiently

attractive looking packs for South African fruits to hold their own
with competitors from any part of the world.

Export of Grain, etc.

During the month of March. 1921, the following quantities of

grain, etc. (in bags), were exported: Maize, 396,216; maize meal,
74,376 ; hominy chop, 1920; oats, 4399; rye, 2067 : bran, 1000: lucerne
seed, 115; kaffir corn. 564; total, 480,657.

The total number of bags exported for the period 1st July, 1920,
to 31st March, 1921, was: Maize, 952,207: maize meal, 362,548;
maize flour, 1199 ; maize grit (rice), 3111 ; hominy chop, 57,311 ; kafiir

corn, 1715; oats, 16,478; beans, 1213; lucerne seed, 481; rye, 4836:
millet, 11; bran. 1500; total, 1,402,610 bags.

Stocks in hand at all ports at 31st March, 1921, were (in bags) :

Maize, 274,784; maize meal, 16,651; oats, 233; hominv chop, 130;
rye, 1698; kaffir corn, 166; total, 393,662.
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CYANIDE GAS REMEDY FOR SCALE INSECTS.

By C. P. LouxsBURY. Chief, Division of Entomology.

(hifluic of Treatment

.

—Fumigation with liydrocyanie acid ga.s

is by far the most eflfieient and, in the end, the cheapest remedy for

the suppression of Red Scale and other " hard " scale insects in

commercial plantings of citrus trees. The operation of fumigating
trees is very simple. The tree to be treated is covered with an approxi-
mately air-tight cloth, and gas then generated within the enclosed

space by the action of dilute sulphuric acid on potassium cyanide or

sodium cyanide in an acid-proof vessel placed near the foot of the

tree. The gas diffuses throughout the space under cover, and thus the

whole surface of the tree becomes enveloped in one of the most deadly
of poisonous substances. An exposure of forty-five minutes is con-

sidered ample for the destruction of the common scale insects, and
by the expiration of this period most of the gas has disappeared by
leakage through the cover and in other ways. The cover is then
removed, and may be at once employed for enclosing* another
tree. It takes only a few minutes to cover a tree and start the gas.

Hence as many trees can be done at a time as there are covers

available and as can be covered and uncovered in the exposure period.

Experienced fumigators in California working under favourable
conditions on trees about 12 to 14 feet high can operate thirty to

forty covers and do three hundred to four hundred trees in one night:
but in South Africa it is highly excei)tional to have over twenty
covers to work, and many private " outfits " consist of less than
half a dozen and some consist of single covers.

Cyanide Details.—The cyanide used is the same chemical that

is employed in enormous quantities for gold extraction. Either

potassium cyanide or sodium cyanide may be used for fumigation,

but because it is now cheaper and more easily procurable the latter is

generally employed. Pure sodium cyonide contains about one-third

more cyanogen than pure potassium cyanide; and it is a somewhat
unfortunate common trade custom to quote the grade of a sodium
cyanide on the basis of the cyanogen in it compared with pure

potassium cyanide. While high-grade potassium cyanide is termed
96-99 per cent., the similar grade of sodium cyanide is often termed
126-130 per cent. One has to be careful to avoid accepting an impure
mixed cyanide, ('ontaining the amount of cyanogen there should be

in commercially pure potassium cyanide, under an impression that he

is getting cyanide that is 96-99 per cent, pure; much such impure
mixed cyanide has been sold as potassium cyanide. The Californian

fumigation of citrus trees (by the method used in South Africa) is

done chiefly with " Cyanegg." This is a sodium cyanide said to be

of 96-98 per cent, purity and therefore equivalent in purity to what
in the South African trade is called 126-130 per cent, cyanide.

Cyanegg is manufactured by the Roessler and Hasslarher Chemical
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Co., 7U!J-71T Sixth Anciiuc, ^'ew Yoik City, and the firm now (/Iters

it ill lOO-lh. and 200-11). eases at a price that compares favourahly

with the i)ri(.-c that ha.s to be paid lor other cyanide in South Africa.

It is prefeiable because made in rounded lumps weighing about
one ounce each, the convenient size for fiimigation. Ordinary cyanide
is in irregular chunks that may weigh a pound or more
and which, therefore, requires much breaking to piepare it for

fumigation doses. The pieces for fumigating had be.^t be from the

size of loaf sugar to that of turkey eggs, ac-cording to tlie weight of

the dose for the tree. In breaking a lump, it siiould be tapped smartly
with a hammer so as to detach i)ieces of the size wanted with the

least possible formation of ptnvder and small chips, very small pieces

being undesirable because of the rapidity with which acid acts on
them and the consequent great liability of splashing acid on to the

cloth. It follow's that a dose should not contain a high proportion of

small pieces. Sodium cyanide may be bought by fumigators from
most wholesale chemists. Lennon Ltd. has long made a specialty

of supplying it in lots of 7 lb. and upwards, while a considerable
saving can sometimes be made by purchasing it in bulk from the
Johannesburg merchants who import it in huge quantities for the
mines. For the mines it comes in 2-cwt. zinc-lined cases and Ifrgely
via Delagoa Bay. Before the war it cost only about Is, a pound in

Johannesburg, but in recent years it has generally cost Is. Gd. or

more.
The exceedingly poisonous nature of the cyanide should never be

forgotten, and the precaution to put a " poison " label on every
receptacle in which any of it is put away should invariably be taken.
If left exposed to the air, especially damp air. cyanide deteriorates
rapidly; and it is unwise, as a rule, to purchase more at a time than
will be used in the same season. It should always be stored in dry,
air-tight vessels; and lever-top tins, such as some grocery supplies
come packed in. answer admirably for preserving it if kept tightly
closed.

Acid ]>ctinls.—Sulphuric acid is used in large quantities for
various commercial purposes, and may generally be procured without
difficulty and at a fair i)rice from wholesale chemists. " Commercial
sulphuric acid should be asked for. The New Transvaal Chemical
Co., Deimas, Transvaal Province, the B.S.A. Ivxplosives Co., Modder-
fontein, Transvaal Province, and the Cape Explosives Works,
Somerset AVest, Cape Province, all manufacture the acid and will

sell it in bulk to fumigators. Fumigators who need large quantities
are likely to save much by buying direct from these or other manu-
facturers. The acid costs least when half a ton or more is bought in

a steel drum, but the makers can generally supply it in cases holding
four 2-gallon jars. The two gallons weigh 27 lb. The cost of small
lots at a chemist's is generally at least 6d. a i)ound, even when two
gallons are taken. Great care should be exercised to prevent any of
the acid being spilled on to the skin or clothes, as it is extremely
corrosive. One pound measures only about nine fluid ounces, and
about two and one-quarter pounds by weight are required for use
with a pound of sodium cyanide. Receptacles containing it should
be labelled " ]ioison," and should be kept closely stoppered to prevent
the acid from absorbing moisture and therebv becoming weakened.
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Many fiuuigation covers have been entirely iviiued by storage in

contact with jars of acid or on a floor where acid has' been spilled. Many
more liave been damaged by being handled with hands fouled with

acid. It pays to take care to avoid such accidents. The men who
measure out the acid and dose the trees and attend to generating
vessels had best not even touch the covers before washing and drying
theii' hands.

llic Gcneraimrj Vessel.—The vessel in which the chemicals are

mixed had best be rounded and somewhat narrowed at the bottom
inside, as it is necessary that the acid-water mixture be deep enough
to cover the lumps of cyanide. China pudding-basins and chinii

bedroom utensils make as good generating vessels as are commonly
procurable in this country. Enamel dishes are excellent until the

enamel chips, which quickly happens if the quality is not of the

best. A cover or very loose-fitting lid is desirable to check the direct

ascent of the gas and to stop minute splashes of acid that otherwise

may soon burn innumerable tiny holes in the cloth ; a bottomless

parafhn tin with large perforations in the sides is often very suitable.

A large coffee-cup will answer as a generaiing dish for a half-ounce

charge, and a quart pudding-basin for a two-ounce charge, while for

a ten-ounce charge a vessel that will hold about a gallon is needed.
Jug-shaped glazed earthenware generating vessels, patterned after

those commonly used in California, may now be procured made-to-
order from the Trent Potteries Ltd., P.O. Box 1825, Johannesburg
(works at New Muckleneiik, Pretoria), and from Consolidated Rand
Brick, Pottery, and Lime Co., Olifantsfontein. The cost is about
Ts. each.

Improved Methods of Generatiny ike Gas.—The open vessel

method of generating the gas under the fumigation cover was almost

entirely superseded about six years ago in California by what may be

called the cyanofumer method, which, in the past few years, has

given way to the use of liquefied hydrocyanic acid gas. South Africa

is not ready for the general adoption of either of these improvements,
but it is desirable that prospective fumigators should know about

them in order that they may consider their applicability to their

individual conditions.

"Cyanofumer" is the name applied to a patented machine
generator that is moved from tree to tree, and from which the gas is

delivered through a hose. The body of the apparatus consists of two
air-tight metal vessels fixed one above the other. In the lower one is

carried a large volume of acid-water mixture, and in the upper a

large volume of cyanide dissolved in water. By working a pump the

exact quantity of the cyanide solution necessary to yield the volume
of gas wanted for a tree is run into the acid. The chemicals react

at once and the resultant gas is discharged through the hose. The
method is free of the risk of damaging the cover by splashing, and it

effects economies in the chemicals and labour when there are many
contiguous trees to be treated. Three sizes of the machine are manu-
factured : the "Junior," holding the equivalent of about 7 lb. of

cyanide; the "Standard," the equivalent of about 40 lb.; and the
" Jumbo," the equivalent of about 60 lb. Until recently only the
Junior was sold outright, the other sizes being leased and a royalty
charged in respect of each tree treated; but it is understood that the
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larger sizes are now on sale. Only one machine, so far as is known to

the writer, has been imported into South xVfrica. It is a Standard,
the price for which iu 1920 was 250 dollars in New York. The
American price for the Junior four years ago was 125 dollars.

Purchases may be made of the Braun Corporation, Los Angeles,
California, or from the New York firm mentioned in connection with
cyanegg in the second section of this article. The advent of the
cyanofumer marked a very distinct step forward in Californian
fumigation ; but many circumstances will probably long tend to

retard the adoption of machine generation of the gas in South Africa.
The initial cost of a machine is not the greatest obstacle. The
difficulty of effecting repairs and replacements on the farm and at

such a great distance from the makers is more serious.

The Senior Entomologist, Capetown, Mr. C. W. Mally, experi-
mented with liquefied hydrocyanic acid gas for plant fumigation
and advocated its use for this purpose before the idea of employing
it was developed in California ; but the conditions for getting the
liquid prepared and used were very favourable in California while
the reverse here. Commercial production of the liquid was speedily
perfected in California, and satisfactory apparatus soon evolved for
injecting the liquid under the cover, where it instantaneously
volatilizes. The gas is generated in great closed retorts in open-air
factories, run through chilled pipes to convert it to liquid, and then
packed in special drums for transport to the orchard. The liquid is

highly volatile and, being intensely poisonous, immense care has to
be exercised in all operations with it. The railways refuse to transport
it, and it is conveyed by motor-trucks fresh from the factories to the
orchards, where it is used practically at once. Under the Californian
conditions, comprising great stretches of well-kept citrus plantations
along tar-surfaced motor roads, the liquefied gas has proved a great
boon to the fumigators ; but many dithculties, experienced only in
minor degree, if at all, in California, will have to be overcome before
the liquid can be brought into commercial use for orchard fumigation
in South Africa. However, a company to prepare the liquid has
been formed at Capetown which hopes to supply it in hermetically
sealed glass tubes or flasks at a price which fumigators can afford
to pay. The filled glass is to be packed in material that will render
the gas harmless should breakage occur, and therefore the railway
department is not expected to raise any objection to transporting it.

The one or more tubes containing the quantity which is decided to be
requisite for the tree is to be placed in a special generator of simple
design and the glass crushed by a simple device when all is ready.

Kinds of Covers. --Tvi'o types of cloth covers, sheet covers and
dome covers, are used for fumigation. Sheet covers are flat covers
designed to envelop trees as a wagon-sail envelops a load of goods.
They may be used for large and small trees, and in California have
entirely superseded dome covers. In shape they are made a regular
octagon, any waste in cutting the cloth being thus avoided. One will
cover as large a tree as will a square sheet of the same diameter, while
it needs only five-sixths as much cloth. It is helped over the tree by
two long poles, one hooked into a ring tied near the front of the sheet
on each side thereof. Dome covers are shaped like the crown of a hat,
that is, they have a cylindrical base surmounted by a rounded lop.
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They take less cloth thini slieets, but fur use on trees over 6 feet higli

they require the addition of a iiu<y of piping to keep the moutii
distended, and they aie mucli more difficult tlian slieets to enlarge it

Fig. 1.

—

Clof/i fur Fuiiiiij((thin ('ucerx.—Sketch l<i shu
wuavL' (if desiniljle type iif duck.

iniiLstraUuii III/ II. S. Wo'jlum.)

the trees outgrow tiieni. 11 is n)o]c ditticult to get them iha(h' than
sheets, and they are too cumbersome for trees over 12 feet bi."'h.

rs ^£>

KlC 2.

—

{'/(ifh t'or Fiinii(j((tinn CovevH.— Sketch to shi.

weave ot iiudesii-able type of duck.

i Illustration, bii U. S. W'oijhnn.)

Clotli for Covers.—Ordinarily water-shrunk covers are used. In
the dosage tables given hereunder, it is assumed that the covers will

be water-shrunk and made of a closely woven cotton cloth that for
trees up to 12 feet high and 12 feet wide weighs 12 ounces or more
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1(1 the square vaid, liiul tor larger trees at least 9 ounces. Good
(juality so-called " lO-oz." duck is suitable for tlie smaller trees,

and "8-oz." or " Ij-oz." or heavier duck for the larger ones. By a

good (juality duck is meant one thi'ough which few direct rays of

light are seen to penetrate when it is held to the sun. Formerly good
((uality IVo. 10 (luck, weighing OA'er 15 ounces to the square yard,

Kk;. S.

—

iS-foot Fuiniijutlun Sheet.— Sketch to show liuw 72-iii'-h cloth i.s cut and
the length of the various pieces. The four full-length middle strips, 48 feet

long, are first cut ; then a right angle (A), 2 feet on the straight sides, is

cut from each outside corner of Nos. I and 4, thus leaving these pieces 44

feet long on their outside edges ; next No. 5 is cut with its long side

matching the short side of No. 4. The piece "x" is cut away on the bias

with one inch of the full width left on it so that as "xx" it may l)c joined

on to the last width to be cut. The inch is allowance for the seam. The
other end of No. 5 is cut on the bias from the roll of cloth, the proper slant

being easily secured by doubling the cloth on itself to the right angle. The
roll is then turned over to start No. 6, which is finished on the bias as was
No. 5. Nos. 7 and 8 are similarly cut except that the roll of cloth is cut

straight across from the end of the short side of No. 8, and this width com-
pleted with the mitre "x" taken from No. 5. Sheets of other sizes are cut

similarly, the length of a side being made to approximate five-twelfths of

the diameter. Thus each of the eight sides of a 72- foot sheet should measure
close to 30 feet. The small circles near the ends of the sheet in the sketch

mark the approximate position for "catch places." The heavy lines and
small figures show how the sheet is marked for showing the distance over

a covered tree ; commonly, however, the marking is done lengthwise only

and the work further reduced by having one row of figures, placed midway
between the lines, serve in place of the two rows.

was Used for all sizes of co\er.s in South Africa, but the cost of this

cloth makes it practically prohibitive at present. Twenty years ago
it cost only about (.ne-tourth of Ayliat a duck two-thirds as heavy does
now. Practically all duck used in South Africa for fumigation covers
is 72 inches wide ; but for many purposes duck cloth is made 28i to

•^0 inches wide, and it is ordinarily designated by its weight, e.g.
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" 10 oz." or " 8 oz.," to the linear yard in this narrow width. The
Division of Entomology (Box 513, Pretoria) would he pleased to advise
prospective fumigators on the comparative merits of different samples
of duck on which they have received quotations.

Sizes of Fumigation Sheets.— It has become customary in South
Africa to call fumigation sheets by the gross length and width of

the cloth. Thus a " 48-foot sheet '"
is made of eight 72-inch widths

of duck, tlie full length ones of whnli are cut 48 feet long The exact
number of yards of T2-inch duck, without any allowance for waste,
needed for sheets of the common sizes is as follows : 24 feet size,

Fl(i. ^.~(Tfnegating T>.m«/.— 'I'ypi' conimrmly used in Calilnriiia. Cover i>s of fast-

iron and has a raised jjad of rubber at the front where it rests on the edge
of the jar, thus leavinjj,' tlie space through which the gas escapes. Similar

earthenware jars are made to order in South Africa. ))ut covers have to be
improvised or specially inipoftcd.

26| vards; 27 feet, 34 yards; 30 iect. \il vards; 33 fe^t, 50| vai'ds;

36 feet, 60 vards; 42 feet, 82 yards; 48 feet, lOOg yards; 54 feet.

135 yards; 60 feet, 166 yards; 66 feet, 200 yards; 72 feet, 240 yards.
The size of a sheet jiecessary for a tree depends, of course, on the
width of the tiee as well as its height, but a sheet is usually large
enough for an oiange tree one-third as higJi as its so-callsd size. Thus
a 48-foot sheet may be reckoned large enough for any ordinary
orange tree 16 feet high. It would do for many 17 to 18 feet high.
The charge for making fumigation sheets varies from maker to maker,
but may be roughly calculaied as 4d. per stjuare yarvl of cloth, or

8d. per yard for the yardage given above. Ten-ounce duck at the
time of writing costs about 10s. 6fl. to 12s. i)ei- 72-inch yard.

Makers of Fuviif/ation Covers.—Owing tt> the small demand for

fumigation covers in South Africa, no one lirin gets much experience
in making them. The (iourock I'opework PiXport Co., of Port Eliza-
beth, probably supplies as many as any hrm. This company has
branches at Capetown, JohanncNbuig. and other centres. Other
firms who have long made some cover.s or who are known to have
quoted relatively reasonably are: V. 8. Simpson, Church Street,

Pretoria; Alex. Cameron c*c Co., Looj) Street, Capetown; M.E. Stores.
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Strand Street, Capetown ; and Bach & Hicksou, Dodc Road, Cape-
town. To compare a quotation from one firm fairly with that from
another it is necessary to compare the cloths on which the quotations
;ire based. Commonly one duck cloth is hea^der and stronger, and
sometimes moie closely woven, than another that is desig-nated to he
of the same wei<j"ht.

Changing Poles and Uprights.—Sheets up to 45 feet in diametei'
are drawn over the tree, and dragged from one tree directly on to

another, with the aid of "changing poles." These poles should be
about a foot longer than the trees are liigli. Two are needed, but it

is desirable to have several spare ones on lunid. Bamboo poles are

KiG. h.— ChuiicjliKj Pole—Top fitted

with projecting- blunt

tipped rotl to hook in ametal
ring at the "catch place"

on the sheet. The guy rojie

is attached to the same rod.

andan iron band strengthens
the top of the jiole.

Vui. 6.

—

Derrick Pole.—Top fitted with

a specially made metal pulley

hinged on supporting IjoJts that

pass through the pole. The guy
rope is attached to a ring-

clamped under the nut holding

one of the bolts.

generally utilized for the purpose in South Africa. If cut from
lumber the poles should be 2 to 3 inches in diameter. Straight grained
Oregon pine is desirable. The foot of the pole should be pointed to

keep it from slipping on the ground, and about six inches from the
top a guy-rope should be secured. The rope should be about half as

long again as the pole. The top of the pole above the rope should be
uarrow'ed so as to slip into a loop of rope tied to the sheet near its

front, or some other easy means of attachment should be provided for.

Commonly the top of the pole is smoothly rounded, and the simple
plan followed of drawing a fold of the cloth over the end and fastening-
it by a half-hitch of the guy-rope. After the poles are attached,
one on each side of the tree and lying parallel, they are raised by
pulling- on the guy-ropes, thus drawing the cover upwards and
forwards. If the perimeter of the cloth does not lie heavy on tlie

ground after the tree is covered, soil is shovelled on to it.

Sheets too heavy to be raised with changing poles are lifted with
tbe aid of uprights. Two are used, one at each side of the tree, as
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with chaiig'ing' poles. Essentially an upright is a changing pole
rigged with pulleys and having a braced cross-piece at the bottom to

prevent slipping. It should be four to six feet long-er than the
highest tree. The main pole should taper from about 2-| x 4 inches
at the bottom to 1^ x 4 inches at the top. Cross-pieces, 1 x o inches
and 6 feet long, are spiked or bolted to each side a few inches from the
l>ottom ; and 2x4 inch brace-pieces, spiked or bolted in place, are
used to hold the cross-pieces firmly at the right angle. The base of

the upright is thus a triangle-shaped frame, with the main pole
arising through its middle. The ends of the main pole and of the
braces project a few inches below the cross-frame and act to keep the
structure from slipping on the ground when it is raised. A f-inch
or thicker guy-rope 35 to 50 feet long is attached to the top of the
upright. About 75 to 90 feet of similar rope is needed for tackle.
This rope is passed through a fixed pulley-block .secured at the top of
the upright, then through a swinging pulley-block and thence back

V\<',.l.— ('lia)i(iing Poles.— V(\\)ii of rwu simple types. The end of the one at left
is narrowed for insertion in a rope loop attached to the "catch place" on
the sheet. The end of the other is merely rounded; it is shoved under the
sheet and held in position by a half hitch of the guy rope as shown by the
sketch at the right. The any ro]ic may be tied aliout a groove in the' pole
or knotted through a hole.

to the top, where it is firinly attached. The sM'inging block must
liave a hook.

Four men at least are needed to place a sheet over a tree with
the uprights. Thje sheet is first thrown down back of the tree and
the catch-places naade ready if not in place. The uprights are laid
parallel, one on each side, with the tackle towards the tree, the feet
in a line near the middle of the tree, and the poles near enough so
that when raised they will just pass. Two of the men hold the ropes
and foot the poles while the other two raise them, as they would
ladders, to the vertical. The two on the feet next steady the poles
while the other two connect the tackle with the catch-place loops ; the
latter two then take the guy-ropes and, running forward, hold the
tops of the poles steady while the two at the feet haul away on the
tackles which, rising, carry the front of the sheet upward and forward.
When it is raised sufficiently above the tree, the tackles are held
taut, and the tops of the poles pulled forward by means of the guy-
ropes until enough cloth is over the top to cover the front side; the
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tackles are iheii allowed to run out, tlie poles fall, and tlu- rloth drops

in place.

The catch-places on the slieei are made ef[uidistant from the

middle, not qiiite so far apart as tlie width of the tree, and from
four to twelv<> feet hack from the fiont edpe, according to the size of

the sheet and other circumstances. The (loth is simply gathered

about a wad of clotli, a green orange, oi' other rounded, soft hody, and
a hitch made hack of the lump thus formed with a short loop of rope.

The hook of the swinging block takes the free end of t'nV h)Oj).

FlO. ^.--Jhtiiir l-'uiii'ifiation Curprx.- Sketches td -Imw Imw one is ]il,-i<'e(l dver :i tree.

Otiui- /u/iiij)iiienf Required.—Pleasure glasses grachil for fluid

ounces aie needed for measuring the water and a( id. They are easily

broken, so it is well to have several. Four, ten, and twenty ounce

sizes are usually the most convenient. Most chemists stock measure

glasses.

Ordinary kitchen scales and weights, with the pans piotected by

paper, do well enough for weighing out charges of cyanide of more
•' ' ^ ^-^ - " ' 'etter-bitlances arethan a few

su]^eri(.i

ounces. Tor verv charo'e

FiG.'.l. Slwet CiiriT and l)rrrU-k Poles.—Sketches td shnw how a sheet is pljicod

(iver tree with derrick poles. A, poles and sheet in first position : /A polos

raised and. tackle connected: (\ sheet raised to top of tiee and ready for

pidiiiii:- toi'waid : D, sheet eoin|iletely over and poles in final position.

Jjantenis, lantern rests, spades, buckets, a hammer, an enamel
funnel, an enamel jug for temporarily holding acid, and air-tighi

tins for similar use with cyanide, are all more or less necessary and
may have to be provided; also cloth and sail needles and twine for

use in ])atcliing covers. A (iO-foot tape line is needful for measuring
the trees.

Measunuij the l'tee for Dosage.—The ai)proximate size of a tree

covered for fumigation may be judged by measuring the height and
diameter as with a marked pole, but the element of erroi is less if the

determination is based on the distances around and over the tree, and
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the latter method of judging' the size is now recommended. The present

dosage table may be used M'ith either method. The distance around

should be measured by a tape line, or by carefully checked pacing, and

the distance over by the aid of marks painted on the covers. The
marking had best be done along two seams, about six feet apart, across

the middle part of the cover, the distance in feat outward from the

middle being indicated by bold figures. When a marked sheet covers the

tree, the distance over the top can be told voy closely by noting the

tigures and where they are. For example : if one of the lines of

Fig. 10.

—

Sheet Cover and Derrick Polen.—At left, sketch td show liftiiiii: of :i sheet with

derrick poles. Commonly it is uecessarj' f(.)r the ^uy lope men to stand in

front of and with their feet on the base of the poles to keep these from slipping

forward. At right, sketch to show construction of derrick jjole. The small sketch

in the middle shows the simplest tackle fittings for a derrick pole ; the pulley

blocks are such ;is are regularly stocked by ship chandlers, etc. The small

sketch at right shows a "catch place," a gathering of tlie sheet enclosing a

soft ball to give size with a ring into wJiich the pulley hook or top of changing

pole is inserted ; the sole object of the second ring is to jingle when the sheet

is moved and thus help to locate the catch place in the dark.

figures i

is at the

level on
;:I2 feet,

easy to

figures.

s directly over the highest i)art and the figure 15 (U) this line

ground-level on one side while the figure IT is on the ground-
the other side, it is evident that the measurement wanted is

If the highest point lies between the two lines, it will be

judge what sho\ild be added to the distance shown by the

/Proportions of the ( 'lie in i cols.—The proportions of the chemicals

for a charge should be :
—

Sodium cyanide (12G-130 per cent.) 1 oz. by weight.

Sulphuric acid (94 per cent, or higher) ... 1^ oz. by measure.

Water 2 oz. by measure.

The water should be put in the generating vessel, next the acid,

and then before the mixture cools the cyanitle dropped in, the dish

covered, and the cloth dropped. Great care should be taken not to

touch the cloth with acid or with a hand that has come in the least
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Fl(;.ll. I'oj) l'hoto(iraijli.—Sheet beiii.ii' plueed uver tree with tlie help of tVnilless

hanibdo derrick poles.' The poles in this case are needlessly long. Middle
Pliofograpli. -Slieet Ix'innf placed over tree with the help of footless derrick

poles. Ill this case the poles are a little shorter than is desirable. Jiotfuiii

Photograph.—Dome cover placed over a tree withithe hel]) of 1);miboo3.
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contact with it. If the cloth does not lie heavily aronnd the tree a

little soil should be shovelled on it to prevent the oscape of any gas

-Fk;. 12.— Ijjjjp.i- l'li(ito<iraijli.—A desirable type of box cover for fumiiiatini;- small
trees. The treatuieiit of A'cry small trees under sheet or dome covers is not
advisable unless a frame is used to expand the cloth to definite tlimcnsions.

Loivrr I'hofonrwpli.—Putting a charge of chemicals under a dome cover.

The man at tlie left is supporting on his shoulder the iron hoop used to

keep the mouth of the cover expanded, 'i'hc man wlm handles ilic

chemicals should not touch the cloth.

fidiu i)ciie;iili. Tlie cover should lie leH on Jor three-quariers of an
lionr at least, arid for an lionr when there is no need to Imrry and

ir.
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the g'as is still stroiif^', as sliould be Ihe case with iaigo trees. The
residue in ilie generator slioiilcl he huried. It should not rontaln any
lihickt lied limi])s of cNiiiiide. The ]»ieseiice of any is iii(ii('ali\c of

s(jnie fiiiill. as ilie ii>(' of loo liilh' acid. II ]iotassiuni cyanide
(!(fi-99 ])cr cent.) is used in place id sodium cyanide, the (|uaii1ities of

cyauide and (il walei- sliow n in tlic lalile >liould lit iin reined h\ oii(>-

lliiid. uliilc Ihe (|uanlit_\ of a( id is kepi uTicliauj^'ed .

Basis for Calculating Dosage.—The amount of cyanide necessary
lo kil] a scale insect on a cloth -covered tree varies wilh quite a nuniher
of factors, hut two only need to he considered in fjainin"' a dosage
lalile for funiioTitioji. These are Ihe voluin(> of Ihe -.'iiclosed space and
the area id' clolli Ihiough -which ihe r^iis Avill leal<. The leakao'e facloi'

is highly iinpo)>iant; hut ihe raie of leidiaf^e varies <^ieally with va ly-

ing iittle circumstances, and ii follows that a dose just about riglii

for a tree of a given size on one occasion may he inuch too large
or too small on another occasion. At best a dosage tahle can only he
roughly approximate. The tahle given helow was carefully calculated

for use with sound covers of such cloth as is recommended in this

article. It provides a uniform strength of gas on the hasis of volume
Avith what is thouglit an ample allowance for leakage. The allowance
is ])roportioned to the area. The ratio of the volume to the enclosing
surface varies with the size of a space, becoming less as the size

increases, and hence the allov>ance for leakage has to be greater for

a small than for a large tree. The relative difference for large and
small trees in the area through wdiich the gas has to escape is

surprisingly great. For instance, the surface area of a tree four feet

liigh hy four feet wide is about five times as much in proportion to

the volume as is the case with a tree twenty feet high by twenty feet

wide. Tt follows that the smaller the tree to be fumigated the greater
is the importance of iiaA'ing the cloth as gas-tight as it is practicable
lohave it and the greater is the risk of a materially serious over-dose
or under-dose. Oil increases the gas-retaining property of a cloth,

but it decreases the durability of the (doth so much that oiling is

little practised on fumigation-covers.

As the cost of fumigating in South Afidca lies largely in Ihe
outlay for the equipment and in the labour, it is generally good policy
to mak'e the desti'uction of the scale as ceidain as possible by giving
the tree as heavy a dose as it Avill stand without serious loss of foliage
or damage to the fruit. The killing back of tender twigs for several
inches and the dropping of some of the oldest leaves is tr. be expected;
and when this damage does not o( (ur it is advisable to increase the
dosage in further work.

The common brown or soft scale, the oleandei oi- white scale, the
circular purple scale, ajid the false circular purple scale, all seem to

he as easily killed by the gas as the common red scale. The mussel
scale is considered more difficult to kill, a)id in California it is

customary to use a dosage stronger hy one-third for this species than
for the other common ones. ^^ot uncommonly, the mussel scale
dosage, called the full schedule or 100 per cent, dosage, is also used
for red scale. There has he(Mi very little experience in South Africa
in fumigating for the muss(d scale, and it may be advi'^able always to
use a stronger dosage for ii than is given in the labl<> Ihat fidjows,
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The Califoiuian ordinary, or 75 per cent., schedule dosjge is approxi-
mately the same for large trees as that shown in our table, but in
general it is increasingly stronger as the size decreases, and it is

very considerably stronger for small trees. According to the Californian
table trees under twelve feet high should get two or three times
as much as our table indicates. The Californian dosage for the larger
trees is easily calculated. The " full schedule" number of ounces of
sodium cyanide given for a tree i.s three-fourths the number of feet
over the tree multiplied by the number of feet around the tree
divided by one hundred. The number of ounces ordinarily used for
red scale is three-fourths the figure thus obtained. Thus the Califor-
nian full schedule number of ounces for a tree 40 feet aiound by
40 feet over is f x 40 x 40 -f 100, or 12 oz., and the ordinary red
scale dose is three-fourths this figure, oi' 9 oz.

SrA.NUAKD Uu.sactE Table.

Diiuiietci'

Capp.).
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The cliaige ior a tree with dimensions difterent than those recorded

should be estimated frtini the ( harges set down for the trees Avith tlie

nearest measurement >. Ihe cyanide should always l>e carefully

wei'o'hed and tlie iicid iitid w;iI<m corefully measured.

Tivic for T ii'((1 int'iit .
—Tiic ireatment siiould be canied out in the

absence of sunlight and preferably at nig-ht. It should be stopped if

the wind is strong- enough io sway the covers, but there is no need to

stop on account of dew until the covers become too heavy to handle.

The covers are remarkably more gas-tight in dami' air, even

\\ hen the damjniess is hardly perceptible, than they are in very dry
air ()) ill sunliglil, and tins is one leasoii why trees ai(> more injured

ou some nights than on others. The late summer and fall mionths is

the best time of year for the treatment, and the use of s])ecially heavy
dosog'e had, as a rule, best be restricted to those months. Little

damage is done io blossoms; but in its hrst few months fruits are

injured more leadily than tlsey are later, and the least desirable time
for fumigatio]! is considered to be the period from the setting' of the

l)lossom until the fruit is about the size of a fowl's egg'. Injury to

fruit generally takes the form of serious spotting- and seenrs most
likely to occur just after irrigation or a heavy rain. Heat accentuates

the risk of injuring the tree. Fumigation in sunlight, or even having
the covers over the trees in surdight, is likely to be highly damaging
to foliage and fruit. It is said the gas is ai>t to do }nuch injuiy to

trees sprayed with bordeaux urixture within several months.

Effect on flic Scale.—AVhen generated in tiie ordinal v way the gas
acts best high in the tree. Scale on branches near the ground is most
likely to escape, and for this reason it is a good practice to precede
fumigation by trimming away any blanches that rest on the ground
or that would be pressed to the ground by the cover. Scale on the
fruit is much more likely to survive than scale on the twigs or foliage.

It is not easy to tell within a week or two after fumigation whether
or not the trinited s( ale h.is been destroyed. The scales do not fall

oft' at once, but rejuain attached io the tree by the thread-like sticking
apparatus through which the saj) is drawn in life, and they hang there
un1il torn away by wind. rain, oi' other means. The detid scales soon
dry up, however, and iua,\- be told from Hac scales by a difference; in
colour and b>- being mncli more easily rubbed off. Moreover, live
scales wlien broken as with the hnger-nail or knife-point exude a drop
of oily-l(joking matter, the bodj- contents.

Handling of Export Fruit.
()n the 17th .March last a number of prominent frtiit growers.

together with Mr. Tribolet, Chief, Division of Horticulture, visited
the Capetown Docks, where the important question of the handling
of export fruit at the docks was discussed with Sir William Hoy and
other officials of the Railways and Harbours Administration. The
system at present in operation is rendered cumbersome on account
of the approach Io the cold stores being very inconvenient. The
meeting discussed the matter at the cold stores, wliere the needed
alterations were pointed out. and fruit growers will be pleased to
learn that Sir William Hoy undertook to take in hand at once the
necessary improvements.
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EXPORT OF SOUTH AFRICAN PRODUCE.

Present Freight Rates.

Ix the murketiag' of Suutli Airicuii produce overseas in coiupetitiou
with the produce of other countries, the cost of phicing' our gxxxls on
tliose- markets is a matter, of course, for careful consideration, and
in this respect the cliief item of expense is that incurred in the long
voyage. As is well known, freight rates are not stable, indeed they
are subject at times to great fluctuations, and the soaring charges for

freight during the years of Ihe war will be fresh in the memory of all.

Witli a return to something ai)i)roaching nornuil conditions and a

freer supply of freightage, the question of freight rates, which enters
so largely into the calculations of the producer in the Union, is

becoming a mor;- stable one, and there has recently been a very
appreciable reduction in these charges. *

It must be remembered, however, that freightage is affected, like

other commercial enterprise, by competition, and circumstances may
arise which will so alter the position as to iiecessitate alterations in

the rates without notice. It is a matter, therefore, which must
closely be followed by all those concerned in this country—and it is

necessary, for freight plays a most important part in the develop-
ment of South Africa through the expansion of our oversea markets.

The principal carriers of South African produce are known as the
" South xVfrican Steamship Lines," Avhich embrace the following
steamship companies, Aaz., the llnion-Castle Steamship Co., Ltd.,
Messrs. BuUard, King & Co., Ellerman-Bucknall Line, Clan Line
Steamers, Ltd., EUerman-Harrison Line, Harrison-Bennie Line.
There are certain other steamship lines which do not belong to this

combination, and the rate at which they will undertake to carry our
cargo is a factor which will always need to be considered, but in

view of their importance, it seems that the rates charged by the
South African Steamship Lines will form the basis of those ruling
generally for South African produce.

We are indebted to the Union-Castle Steamship Company for

kindly furnishing us M'itli the rates now ruling for freight, on the
commodities shown below, from Union ports to the United Kingdom
and Continent, carried for direct discharge only by the steamship
lines enumerated above (known also as the " Conference Lines "),

and publish them for the information of farmers following the trend
of oversea prices for their produce.

It should be understood that in some cases the class of commodity'
exported is such tluit it will be to the benefit of the shipping company
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to cliar<i'o ±'r«'i«^hl l)y wei^Jil instead of 1)>- (he space occupied in

tho ship's hold, and vice versa; these are shown in the table beh)Av.

Then, also, (he packing of several of our products varies, no standard

pack having been introduced; wliere such commodities are charged
for at the space occupied, the rate has been reduced to the equivalent

of per one cubic foot, and farmers Avishing to apply the rate to their

products exported can easily do so by calculating the cubic contents

of their package (length x breadth x depth) and comparing the

result with tlie rate at one cubic foot.

In regard to cereals, the rates of freight are calculated on the

space occupied as comi)ared Avitli that occupied by maize. Generally
speaking, oats occupj' o2l per cent, more space than maize, barley

(which varies considerably) 10 per cent., and rye 5 per cent, more
space than maize. It is usual to measure each consignment.

Cargo carried in Ship's Hold.

(.'ommoditv. Kate. llate pc'f Unit.

Paxtoral products.

Wool—Grease
Washed
Kem]iy ami scouird

Moliair

Dry hides and hair ...

Wet hides ...

Skins

Artic/cx (if food and drink.

Arrowroot

Maize...

Maize meal ...

Hominy chop and teed

Kaffir corn ...

Rice ...

Ground (monkey or [lea) Nuts,

with shells

Groiind( monkey or pea) Nuts,

without slu'Us

Cotfce

Oatmeal (South African) . .

Onions (in cases)

Potatoes (S. African) in eases

Tapioca
Kaisins, in bags
Raisins, in boxes
Tea (Sdiit-h .\triean)

Mush Tea
Beans...

Jams, in tins

Jams, in bottles

Wine, spirits, etc.

Wine
Brandy
Uum
Vinciiar ...

Sugar, white...

Sugar, low-gi'aile

Golden syrup

1 \A. per lb.

Ud. per 11).

2d. per lb.

IJd. per lb.

IJd. per lb.

112s. 6d. per 20 cwt.

IJd. per lb.

in bags. S7s. (id. per 20 ewt.

incases, 102s. (id. per 20ewl.
32s. 6d. per 2000 llj.

32s. 6d. per 2000 11).

32s. 6d. per 2000 lb.

32s. 6d. per 2000 lb.

127s. 6d. per 20 cwt.

130s. per 20 cwt.

'.•Os. per 2(» ewt.

13os. per 20 ewt.

77s. 6d. per 40 e. ft.

102s. 6d. per 40 e. Ft.

72s. (id. per 40 c. ft.

127s. (id. per 20 cwt.

87s. 6(1. per 20 cwt.

7r)S. per 40 c. ft.

102s. »kl. per 40 .-. It.

Igd. per lb.

110s. per 20 cwt.

102s. 6d. pel' 40 c. ft.

135s. per 40 c. ft.

102s. Gd. per 40 e. ft.

102s. (id. per 40 e. ft.

90s. per 40 c. ft.

102s. 6d. per 40 c. ft.

.57s. (Id. per 20 ewt.

.")28. (id. per 20 ewt.
87.S. 6d. per 40 c. ft.

l,\d. per lb.

lid. per lb,

2d. per lb.

1 Jd. per lb.

I^'jd. per lb.

• (id. per lb.

lid. lie rib.

I- lbin b.ags. "4 711. [n

in eases, •."i.fjd. per lb.

3s. 3d. per 200 lb.

2s. 11-ld. per 180 1b.

2s. 11-ld. per 180 II,.

3s. 3d. per 200 lb.

•6Sd. per It.

• 70d. per lb.

• ISd. \)vv lb.

•72d. per lb.

Is. IT'd. per c. It.

2s. %Xd. per c. It.

Is. 9:id. per c It.

•(i8d. per lb.

•47d. per lb.

Is. 10;id. per e. It.

2s. ()|(1. per c. ft.

1 ii'd. per lb.

•59d. iier lb.

2s. (i^d. jier e. It.

3s. 4Jd. per c ft.

2s. (i-Jd. per e. ft.

2s. (ifd. per c. ft.

2s. 3d. per c. ft.

2s. (ijd. per c ft.

30(1. per lb.

•28d. per lb.

2s. 2Jd. per e. It.
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Onmniodity. Rate per Unit.

Afiscf/liineoits cum niiiif if

i

Argol..,

Asliestiis

lUrk, w;ilth'...

Wattle extract

Buchu leaves

("otton

Cotion seed ...

Diiod licrh>; ...

Ostrifh rcnllii-rs

FLbif

Everlastiiii; flowers ...

Jute
Aloe leaves ...

Liquorice injt

Linseed
Lucerne seed

Mafureira seed

Melon seed ...

Oil seed

Quince si'cd ...

Sunliowcr seed

Soap, common
Soap, n.o.c. ...

Sisal ...

Talc

'J'allow

Tobacco, manufactured
Tobacco, unmaniifat^tured

Starch

Beeswax
Berry wax ...

Filter wax ...

87s. Vh\. per 2(1 cwt.

IdOs. i)cr 20 cwt.

7()s. i)cr 20 cwt. or Stls. M.
per 40 c. ft., at shipper's

option

100s. per 40 c. ft. or 20 cwt.

at ship's option

3i|d. i)er lb.

60s. per 40 c. ft.

S7s. 6d. per 20 cwt.

lj]d. per lb.

IjSd. per lb.

170s. per 40 c. ft. or 078. fid.

per cent, at ship's option

72s. M. per 40 c. ff.

87s. fid. per 40 c. ft.

87s. fid. per 40 c. ff.

Igd. i.er lb.

135s. per 20 cwt.

87s. ()d. ])er 20 cwt.

112s. fid. per 20 cwt.

120s. per 20 cwt.

102s. r.d. per 20 cwt.

87s. fid. i)er 20 cwt.

135s. i)cr 20 cwt.

120s. per 2t» cwt.

.S7s. 6<l. per 20 cwt.

87s. fid. per 20 cwt. or 40

c. ft. at shiji's o])tion

60s. ])er 40 c. ft.

77s. ()d. per 20 cwt.

102s. (id. i)er 20 cwf.

102s. fid. per 40 <. ff,

72s. ()d. per 40 c. ft.

72s. 6d. per 20 cwt. or 4

c. ft. at ship's o])tion

1 70s. per 40 c. ft.

I

1 02s. fid. per 40 c. ft.

I

112s. 6d. per 40 c. ft.

lb.,

|
. al

. ]ier

•47(1. per lb.

•54(1. per 11).

C;5. 10s. per ton of 221

or lOfd. per c. fi

shipper's option.

1 s. fid. per c. ft. or • 54i

lb. at ship's option.

3i|d. per lb.

Is. 6d. per c. ft.

•47d. per lb.

H'd. per lb.

U'd. per lb.

4s. .3d. per c. ft. or C3. 7s. fid.

|)er ClOo of the value, at

the sliip's option.

Is. 95d. per c. ft.

2s. 2Jd. per c. ft.

2s. 2id. per c. ft.

lijd. per lb.

•72d. per lb.

•47d. per lb.

•fid.'per 11).

(,4(1. p(^r lb.

•55d. jier 11).

47d. per 11 1.

•72d. per lb.

64d. peril).
• 47d. per lb.

•47d. per lb. or 2s. 2'|d. per

c. ft. at ship's' opt ion.

Is. 6d. per c. tt.

•43d. per lb.

•55d. per lb.•ooa. per id.

2s. 6Jd. per c. ft.

Is. 9fd. per c. ft.

•39d. ])er lb. or Is
n ffC. ft.

4s. 3d. per c. ft.

2s. 6|d. per c. ft.

2s. 9fd. per c. ft.

9|d. per

Frodvce carried in Cold Storage.

TTiuler the Mail Contract the Union-Castle Steamship Co. under-
takes that the freights on produce, etc., in cold or cool chambers of

their mail and intermediate steamers shall not exceed the following
rates :

—

Commodity.
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Other Produce carried in Cool Chaviber (present rates).

Commodity.
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PRUNING OF DECIDUOUS FRUIT TREES.

By H. J3. Tekky, Cert. li.H.S. (London and South Africa), Lecturer
in Horticulture, vSchool of Agriculture, Potclief,stroom.

(ConcI ti.sioii .)
' ._

The Quince.

The ({uiiicc is not (^erierally rey'tU'dcd liei'e :;s an orcliard tree;

usually tlic (iiily place allotted to it is the hedge or hveak-wiud. Fruit

Fig. 25.— Quince "Mammoth."'

under such' conditions can-scarcely "be hoped for. AVhen'g'rown' in the

orchard as a tree, well headed back, and kept thinned out to counter-

act its natural bushy habit, the tree will produce large sized fruits
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of good quality, very supeDor to the aveiao-e specimen oiu> sees on

Jiawkers' cartvS.
. . „,, . ,

The tree is net diffieult to prune in wiiiler. ilie leaders aic

carefiilly selected. allcNviug- plenty ot space between each tor lateral

development; tlie tree itself yliould be kept fairly open to encourage

the groAHU of laterals inside for frnit-bearing. The laterals older

thau^one rear often indicate by a short hUrnt spur (see Pig. 26) where
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fruit has been borne, and where it is again likely to be produced;
laterals of the past season's growtli. thoug-h not showing spurs or even

pronounced buds are, wlien liglitly pruned, equally as capable of

producing fruit as older laterals. All weak, thin laterals must be

thin'Vvid out each j^ear, aud all reasonably stout growths which, in

the opinion of tlie grower, are capable of carrying fruit when pro-

duced, should be slightly shortened in if occupying a horizontal posi-

tion on the tree. In the spring the apparent dormant wood buds will

push into growth, and when about 1 inch to 3 inches in length a

blossom is produced on each short growth. As this takes place more
frequently near the tip of tlie lateral it will be readily seen that too

much hard cutting is liable to reduce the number of spurs thrown
out. All gross water shoots which arise on the main arms in the

centre of the tree should be cut clean away—thev serve no useful

purpose, except to replace an injured branch if suitably placed.

Suckers are also freely ])rodTiced. and these, too. slumld be rigorously

suppressed.

The Pfi? SIMMON.

This tree has, up to the present, been grown for ornamental
rather than commercial purposes. However, the interest displayed in

the fruit wherever exhibited indicates more extensive cultivation than
formerly. It is thought by some to be a tender tree. This is a

mistake; it thrives well in the Transvaal. The writer once had the

pleasure of observing a tree covered with snow, the fruits appearing
as fairy lig^hts on a Christmas tree, The habit of growth varies

according to the variety; some are inclined to become shrubby and
difficult to get into shapely trees, others, again, develop into stately

specimens naturally. It is difficult to say jnst at which height the
year-old tree should be encouraged to form its main arms, for, as

previously mentioned, the habit of growth varies a good deal ; 20
inches to 24 inches is considered a safe height for the stem. The
treatment given to other fruit trees to foim an open head can )h'

greatly modified with the persimmon. Allow tlie tree, after the main
arms have set, to develop along- natural lines. The pruner can check
any tendency towards branch weakness by thinning out or cutting
back at winter pruning. The pruning of jjersimmons must be
regularly performed each winter, not only to ensure the production of

fruit-bearing- wood, but to give the growths strength to carry the

fruit. The bearing wood of the persimmon is produced in much the

same way as the grape or quince, that is to say, the fruit is borne on
short growths resulting* from the development of buds on the past

season's wood. The same piece of wood never fruits twice. Any
shoot showing fruit scars sluuild be removed to base buds near to the

point of its origin.

In this way old exhausted wood is annually removed and provision
made for new growth, density is minimized, and strength given to

the tree, the wood itself being very brittle. Thinning the fruit after

setting' is necessary to obtain a uniform size and reduce the tendency
to overbear. During pruning operations it is essential that secateurs

and knives be kept very sharp, so that little or no bruising takes

jdace. The sap of the persimmon is very acid, so much so that

])niners are required to wash and strop the knife blades after several
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(Ills liave Ix'oii made: if tliis itrocaiit ion is neglected the steel will

develop small holes termed " ])its '' and tlnis many good knives are

spoilt.

Treatment of Negi.kctj':d Trees.

An individual ta'king over an orchard generally has many
])roblems to contend with. If the tiees have any semblance to form
or shape the position is ]^ot a difhcult one, but usually the groAver

realizes that it will take him more than one year to get the trees in

order. The trees are, as a rule, bare of laterals tor about 4 feet from

the ground, the top resembles a grass broom, the centre full of dead

wood— it is a dismal picture, but a real one. The first work to be

done is to clean out the head of the tree and define the leaders, next

clear all dead wood from the whole framework, remove any suckers

from the base of the tree, and leave it ; do not attempt to do too much
the first season, as the removal of any large limbs will only give rise

to many smaller ones, so that at the next winter's pruning you will

be no better oft. As new wood is forced out along the arms, old

barren wood may be removed, and the top gradually reduced and
correctly spaced by utilizing new shoots in desirable positions. Never
cease pruning these renovated trees, otherwise they will speedily

revert to a hopeless tangle, causing loss of time nnd money in fruit;

trees pruned annually do not show any marked difference between
production and non-production, for it is obvious that a balance

between root and top is maintained. Trees pruned periodically, say

every three or four years, are liable to have more large wood removed
than would be the case in annual pruning. This naturally disturl)S

the root balance, and heavy growth of an unproductive type is

obtained, which has to be treated each winter to restore the fruiting

habit. All this is extra work.

Wounds and tiietk Treatment.

During the fiist three or four years in whicli the young trees

are being trained into shape, most of the cutting will be done with a

sharp knife or secateur, consequently few, if any, wounds above half

an inch will be made ; these heal over very quickly on the return of

activity in spring. No danger from insect pests or fungoid diseases

need be feared. In well-trained trees it is seldom that one has to

remove a large branch, still this does happen occasionally, and in this

case the saw should be ^^sed. All removals should be severed close

to the main branches without injuring the growths in the immediate
vicinity. After a saw-cut, trim the rough edges smooth with a knife
to facilitate the healing over process; wounds over half an inch in

diameter should be covered (after smoothing) with medium thick
})aint to ])revent the attack of moulds or insects and keep moisture
out; by taking this ])recaution many trees will be maintained for a
much longer ])eriod of irsefulness.

Effect of Wind.

Tn many parts of the Union much damage is done annually by
wind blowing continuously from one (juarter; its influence is ])articu-

larly noticeable on young trees not protected ])y established wind-
breaks. The only remedy one can suggest is to plant quick-growing
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trees, suited to tlie locality across the track of the prevailino- winds
hefore any fruit trees are set out, otherwise the soft, youu^' shoots

will continually be deflected fi'oni their normal direction of growth.
Keeping tlie leaders Avell cut l)ack, limiting their number, main-
tahiiiig an open tree, and cutting to buds pointing to the wind may

Fig. 27.—JShowiny- ofFect of stronjj,- wind on young 'growth.

help for a time. A g*lance at l''ig. 27 will convince most ])eople lliat

the only complete counteracting intliieuce agaiusi strong winds is a

well-established shelter belt.

Keep your Journals ! The contents will be indexed every six

months and a copy of the index sent to each subsoiber.
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WHITE ANT NOTES.

liy Clai I)!', l''rTJ,i;K, Assistant Cliiot, Division of I'liloiiiolooy,

Prctoiia.

I.

—

Letteks of Advk e.

''riiR(jr(;iiorT each year the Division of Entomology lias occasion to

(leal with niinieioiis inquiries relating to white ants and the damao-e

these insects do. It may be said, very truthfully, that a constant

stream of letters reaches the office directly or indirectly, bearing on
these pests, and it is, ordinarily, no small pleasure to the writer to

answer the letters to the best of his ability. Unfortunately, com-
plaints are usually stated very vaguely, and in the minds of most
(•orresi)ondeuts there seems to be a fixed idea that there is but one
and f)nly one white ant. At most, I find our correspondents dis-

criminate between two sorts. These are those implicated in the

destruction of woodwork, trees, etc.. and those wliich attack green
crops, cutting, and canying oft: pieces into holes in the ground.

As a matter of fact, there are twenty-one distinct groups of white
ants in the Union, and each group has one to five representatives.

We may then l)e said to possess between forty and fifty different

kinds of wliile auis. It is equally true that the members of each
group differ from tliose of others in their habit, and, in some grou]>s.

(';icli kind exIiilMts characteristic h;ibits that aie peculiar to it.

Hence il follows tliat when ;i vague (question is su])milted, it is

ini|)ossible to give a cleai' answer. Further than Ibis, Ihe successful

((Uilrol of a given type may depend entirely upon a knowledge of its

luibit, esi)ecially the mannei in \\hich it makes its m\st. Again,
although a good deal may have been learned a])oui the ways of while
ants in Soutli Africa, there is veiy much more kn(i\\b'dge still to be

acquired.

For these reasons a special ai)j)eal is made to readers of these
notes who may wish to seek advice to state carefully the conditions of

attacdc and to send witli their complaints specimens of the culprits.

In sending specimens, they would make the task of the entomologist
lightci- if they took the tiouble 1o collect a few soldiers rather than
a numbei' of the more ciisily obtainable workers: when ])iacticable.

such specimens should be sent in some alcoholic fluid. It may be
added that care is always necessary to secure the cul])rits in the very
a(;t of their mischief and, where il is a question of ])lan1s being
destroyed, to get the pi'imary mischief maker, iind not one fojbl^\ing

in the pathway of another.

11.—WiiiTK Ant Attack on Living Trees.

If we set aside casiuil injury to foliage, noticeablv that of young
(asuarinas. by the Grasdraers or Harvesters, and tliat which is done
to transplnnts, especially gum trees, by the Carton Nest Makei^s. all



White Ant Notes. 40^

wliitu ;ij)l. (Ui nijij^c (<i li\ in<:;' (rrcs is (raceiiblc io niciubers ul' the ^M'oup

(il l*'uugus Gruwcis;.

The Grasdraers mv too fuiiiiliui", wlieie Ihey exist, to (^ail iov

any d(^S(.Tiiilioii. a)id a,ll that one neods to say is that^ althoug'li these

wJiitc aiiis may eolleet wiud-Llown trayinents of diiiiy, Ihej- never
lurii their attention to woodwork.

As regards tlie C'arton Nest Makers, tliese are wliite auts with
\\lii(di very few are acquainted, and aithong'h they are spread over
t]ie length and breadth of the Union, it is ]iot often they do any
mischief. Their nests are really small hives of a somewhat black and
cardboard-like material set in the surface of the soil and seldom pro-

trudiii<^' above it. The hives, for the most part, vary in size from that
of llie eg'u- of a goose to (hat of an ostrich, and the work(Ms stand apart
Irom those ordinarily met with on account of their pale white heads
and sh'iider bodit's. Tiieii- attack' upon transplants is quite charac-
teristic, seeing' that they do not g'naw away the surface, but burrow
or channel in the tap-root and stem.

There are, at least, twelve different kinds of Fungus Growers,
and all have their homes in subterranean cavities wherein fungus
gardens are cultivated to provide suitable food for the developing'

young. As far as the nature of the nests of these is concerned, they
may be divided into two sections. First con)e those making a large
cavity within the conhnes of which the lireeding couple (the king and
(lueen) are imprisoned in a cell of clay and closely associated with
a large amount of fungus garden. Second are those whose nests
consist of a taagle of fine tubes in the soil, none of which has a

diameter regularly greater than that of a piece of coarse string. There
is no large central cavity, such being replaced by numerous small
cells, each having its own connecting gallery with the general system.
In each cell a small garden is cultivated. Few of these gardens are
laiger than a hen's egg, and most are no bigger than the kernel of a
walnut, to which they bear some structural resemblance. As a rule
the nests of the formei can be located and treated, but one can do
neither successfully with the nests of the latter.

('(Uicerning the attack of white ants upon live trees, frequent
though it be, we may say it is not a normal matter. These insects

do not make a practice of feeding upon live roots or stems, as is com-
monly supposed ; and, ordinarily, their attack upon grown trees is

never serious, being limited to dead parts of the bark, to decayed
interiors, and to dead limbs.

The natural provender of our white ants, excepting those insig-
nificant kinds sustaining themselves on the humus of the soil, is

pi-e-eminently dead grass; nearly all, however, evince a great
partiality for the droppings of animals, especially when in pellet
form, and for dead wood when such is obtainable.

White ants may be said to turn their attention to the live parts
of plants only when circumstances compel them to do so. Their
attack upon orchard trees or forestal transplants is, as a rule, due to

a radical disturbance of the surface conditions of their natural
habitat, accompanied by the removal of all their normal food supplies.
There is nothing vicious in the onsets that follow even when, as in
the Transvaal bushveld, fruit trees are damaged over a pei-iod of
years as against the more common killing of trees recently, or more
or less recently, set out.
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Ill llic lilisll\('lil. (Illlill<; IMMlods (it (llnii^lii. llic li\iii,u piivts (if

wild luishes and shrubs are attacl^'d. sdiiict iincs tlic wIkiIc ul a sjuall

iiiiib beiii^' eaten away. This is explainable lirst because sueli busJics

are eonti^udus to nests and, secondly, on the ground that the insects

cannot otherwise, and readily, obtain the moisture essential to the

well-being- of their coninuinities. Tn this i)robably also lies the

explanation of their attack year aftei' yeai' on fruit trees growing
under similar sub-aiid conditions.

It may also be mentioned tliat white ants do not in the usual run
of events attack green maize plants. Even when their nests are in the

lands they do not toucJi the growing plant, although wlien dead and
(li\ it forms a favourite food. Yet in tlie bushvcdd it is no unusual
tiling for green maize (o be eaten, and by the very same kinds whudi
elsewhere do not touch it. This behaviour imvy on]\- be set

down to a dearth of the ntuch-desii'ed moisture.

Experience goe;? to sliow that fruit trees under irrigation, if Jiol.

oiigirially exempt from attack, become so. The reason for this seems
to lie in the i^epeated watering of the soil setting up a state of affairs

unsuited to ihe economy of the principal culprits, the Fungus
Growers. These require a certain amount of soil moisture for the

development and maintenance of their gardens, but, when that

moisture is continually in excess, the fungi they cultivate grow out
of their control and thereby virtually eliminate the colony. An
occasional watering or even flooding does not have this effect. There
is, however, some evidence to show that excessively wet summers have
led to the destruction of many colonies, especially in spots where there

has been a considerable rise in the water table.

When wliite ants are troublesome in lands regulaidy under irriga-

tion, their nests vrill be found located in the drier lieadlands or in

the banks of water furrows.

TIT.

—

Attack urox Citrus and Pi'.ac ii Tini-Ks.

Leaving out (d' consideration a peculiar while ant wliicli. on
occasion, isolates its nest in the dead stiilis and limbs of citiais trees

on Ihe Natal co;isl, any attack upon eitius and peach trees is due to

one or another of tlie Fungus Growers, and is not to be regarded as a
regular matter in the Union, but rather as sonndhing quite unusual.

Tjven whcii grov.ing under serious disadvantages, the peach,
lemon, orange, naarije, avocado, and mango are left alone by \\hile

ants. I have never received even a suggestion that the two last-

mentioned trees are atta(d<ed, and yet I have a case in mind where
all here listed were (uiten when set out in land fj'om which the thick
scrub, that characterizes the sea-board of Natal, was quickly removed
a)id at once planted to such trees. In this case there were so many
nests present in the soil, owing to the previous superabundance of
food, that the insects had to attack something or die.

So immune is the peach accepted as being, even where Fungus
Growers are (}uite numerous, that this tiee is generally recognized as
thi^ stock to graft i)lums and apricots upon, so that they luay escape
attack. -However, I have seen peach trees severely, injured. The
worst case was one that should never have taken place, although the
nests of the marauding insects were quite contiguous to the trees.
These trees, and there was quite an orchard of then], had long been
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sadly neglected. They were uf good soils, but ((uiic untrained, so

iliat ail exhibited several luain stems oi- limbs starting out of the

trunk at ground level. Such pruning of the orchards as had not been

done with a chopper by a native had been accomplished by oxen.

()uitc a number of limbs had been hacked oft' or broken off six to

twelve inches from the ground, and had died. Then again, through

general neglect, the bark was in a poor state and presented much dead

outer tissue. The dead stubs attracted the white ants in the first

place, then they passed to the hide-bound bark, and hnding this

paLatable, gnawed deeply into it to the wood. This then was not

a vicious attack, but one that had been invited.

Within the Union, I have never seen typical wliite ant attack

on citriis trees. If su(di does occur, it is in restricted ])arts or when
conditions are very u)ifa\oural)l(' to tlie trees. I am led io ((ualify njy

statement regarding white ant attack on citrus mainly because I am
told that a white ant, not known to occur in the Union, commonly
injures young citrus in Rhodesia. It is true also that damage has

been reported from the bushveld, but this, in the light of what has

already been said, is not surprising*. A report has also been received

from Thabina, in the low veld of the Leydsdorp District. Unless

some kind not common to other parts of the Union is involved, this

may turn out to be quite a casual matter, resulting from the planting

of trees in a sickly condition or planting directly upon a white ant

iiKMind.

IV.

—

In Wklls and BoREiior-Ks.

When the first complaint reached me concerning white ants in

boreholes, I confess I felt very doubtful about the matter. But
since then the pollution of boreholes and weils by white ants has
proved to be by no means uncommon. The insects are either drawn
up in buckets or pumped up. I have been fortunate enoug'h to see

two of the kinds so found, one lot from a well, the other from a bore-

hole; also, in both instances, to secure some direct evidence showing
Ikiw the insects got themselves into such a piedicament.

Thcic is a considerable amount of interest attaching lo this

niattci', since it goes to show the extremes these insects will go to or

may be instinctively led to, in order to secure water. The insects

tiom the well were Harvesters or Grasdraers ; those from the borehole

\\(-ic Fungus Growers (Tcrme.s hadivs). When Ave consider that these

two, or closely allied termites, manage to exist in the Kalahari, so

far even as Lehutulu, otJO miles west of Mafeking, it becomes fairly

()b\ious that they must at times have to go dec^p into the soil to

(thiain such juoisture as we know they require for the wtdl-being of

llieif communities, especially for the upbringing of their young.
The only positive evidence I have of white ants boring" to any

depth was found in a limestone quarry in the bushveld. There the

dowuAvard tunnels of Harvesters were seen passing- along faults in

the stone to a depth of fourteen feet. That these insects bore to

greater depths is often asserted by those farnu^rs who have had occa-

sion to dig deep wells, and their statements are borne out liy the case

of the insects that were taken from a well. These had a tunnel which
opened into the wall of the well, much deeper than fourteen feet.

I am told they could not go deeper because a layer of stone barred
the way. From the mouth of their tunnel the insects emerged and
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oveuluiilly t'ell into tlie waier from which they coulcl not recover them-

selves, they hud, no (h)uhi, heen led towards the watei' hy their

instinct, whicli there I'aik'd lln-m; for they could not judge the

distance. Such then is the dilference between instinct and intelli-

f?ence, for. had they posssessed the latter, they would have crawled

down I he wall of the well. <>'ot such water as they wiinled, and

returned to their burrow.
'rii(> h'ung'us ({rowers pumped

(d(ine(Ml |() a nest on tlte surface

to the liore ])V \\:\\' (d' thejiassa

(d' IIk' ca>ine', Whet
into il or not. c(Mild

the\ dittei troni the

snrtaces rut her lh:iii

hei' on com in

u]» with Maiei liom tlic borehole

neai l)\ . These insects gained a

stone i);i( l<ine' arcjund the outsider

\ oNcr the water tliey felldirect

n(d Ite ascertained. Possibly they did not. as

t !cc-li\ ine' Harvesters, and tend to erecj) ovisr

')oldlvwai lorw a rd ITence is is (juite

they i-eacdied the water-level satcdy :nid rtdurned regularly

t. cxce])t on su(di occasions when the water was being

puiiipcd. 'This would wash them off the wall anil, drowning' llieni,

ihcii hodies wimld later come u|> Ihrfuigh the mouth of the l)umi).

ne

nai

ne

Outbreaks of Animal Diseases: March, 1921.
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THE VEGETABLE GARDEN.

May.

H. B. Tkury, Cert. E.H.S., Lecturer in Hoitiniltnre. Sehool of

Agriculture, Potehefstrnorii.

Much can be done to augment the supply of vegetables for winter and spring
use. Digging, trenching, and manuring are of the greatest importance at this

time of the year. All decaying matter from passing crops should be destroyed
nnd buried to prevent the breeding of insect pests.

The following may be sown in open ground, not to be transplanted: —
Broab Bkans.—Sow in drills 2 feet 6 inches apart and place the beans

12 inches apart in the rows. They like a fairly heavy soil that has been well

manured. Do not attempt to cramp this crop, otherwise the pods will not set.

Lettuce.—Cos varieties such as White Paris, etc., should be sown. This
popular salad requires rich moist ground and cannot be well grown A\ithout.

Do not soM- too thickly, and thin out to about 9 inches apart.

Parsnip.—A small sowing may be made. Deep well worked soil is essential;

tliin out the seedlings before they choke one another by overcrowding.

Peas.—May continue to be sown. Stratagem, Pride of the Market, Dr.
McLean, Sutton's Matchless are all useful. Where very severe frosts are
experienced, the peas are liable to become frosted.

PAnisH.—Make continuous sowing of Turnip Booted, French Breakfast, and
other ((uick nmturing sorts. The reason radishes become puffy, liollow, and hot
is Itccause they arc not used fast enough.

Sl'iNACH.—Civen some well mauuved ground and a plentiful sui)ply of

watei-, together witli jdentv of hoeing latei', a sovvirig of Prickly Winter may be
)nade.

TuuNii'S.—]Make g(j()d sowings of Six Week«, Bed Top White Globe, Jersey
Lily; thin the seedlings out when strong enough to prevent them falling over;
failure to thin out ruins the crop.

Onions.—Transplant seedlings from sowings made in February or March;
the ground should have been prepared some time ago. Before planting, the
soil should be made firm, as onions dislike a spongy soil to root in. Make the
lows lo inches apart, and set the plants 6 to 8 inches apart in the rows. Do
not plant deeper than 1 inch, as good bulbs are only produced at or on the
siwfaee.

Leeks.—If available, may be transplanted in a similar manner to onions.

CeIjEJiy.—Should be making good progress, and will need to be tied up with
l)ai)er before earthing up to blanch the stalks. Water should be generously
given to enable this crop to become crisp.

Cabbage.—May still be transplanted, and provided the soil is rich they
will make good growth during the winter and provide a certain crop for spring
use when most vegetables are scarce.

Cauliflowers.—Will soon be fit for cutting, that is the early sorts; as the
heads appear it is advisable to break in a few of the inner leaves to protect
the Hower from the weather. Provide copious supplies of water if good heads
are desired.

MuST.\RD AND Cress.—May be sown in tins and boxes under cover or on
the stoep. When grown in the open it docs not attain sufiicieiit length for

cutting. I)ut under partial shade it easily reaches 3 to 4 inches quickly.

(The writer will be pleased to give furthei- information on application to him.)
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THE POULTRY YARD MONTH BY MONTH.

May.

By J. J. JouDAAX. liCctiiiTi- mill liistriictdr in l*<iultiy. School of A^ncuiturL".

(ilcii. OiiUiife Free Stiilc.

TiiK i'ollo\viii<i points, whiili constitute tin- innin principles ol' poultry brpediiiR

;ind arc appliciil)lo to tlic whole year, may here he nientionod in order to avoid

rejx'tition month hy mouth, viz.: —
Fresh, sweet soil in the runs.

Ahuiulancc of eool, clean, drinkinp; water.

Suitable and sufiicient housinp; accommodation.
Correct and i-e^ular fcodinp;.

7.V/(y I'lOilud ioit

New laid eji^s are very expensive dnriufi liiis montli. Kndeavour therctore

to obtain all egs« possible from pullets and hens nut in the breeding pens, using

forcing foods and spices if necessary; the price of new laid eggs will warrant
ihis at this time of year.

Warm housing at night, exercise during the day, abundance of green food

and drinking water, and warm mash in the mornings, to which a liberal amount
of meat meal, Crayferine, or cut green bone has becii added, and good whole-

some grain food dug into the ground, giving as miieh variety as is obtainable,

should produce eggs If the l)irds aic of a laying stiain.

F( cdinq.

The following will he Inund a good laying masli :

—
M parts bian (wheaten).
2 ]iarts crushed oats,

(i ]iarts lucerne-hay or meal.
I i^art ]iollard.

', jiart meat meal. ('ra\ leiiue. or green Ixine.

Ilit'cdintj ['rns.

The same mash, minus the meat meal. Crayferine, and green bone, fed

'"dry" to the bi-eeding hens in the m-nning, and the grain food fed at night
.\ ith liberal supjtlii's of green food at jniddav, should suffice.

Specially see to the feeding of the male bird; lu> must be kept in good
condition; feed him s(>i)arately from the iien> at midday with a little table

scraps.

Do not allow the teni])tati(in of higii piices for Mew laid (>ggs to lead you
into forcing the bicediiig-pen bii'ds to nrodnce abnormally, for this will onl,\

lie at the cost of fertility and will result in w(>ak(>ned chicks.

Nor shoidd eagerness to till the incnbatoi', or to sTi|)jiiy ordeis lor day-old
( hicks or settings of eggs lead to the aboxc, as it is a j-eor ]3olicy' in the end.

Again, do iH)t ])nt more hens to th(> luak^ bird than h(> can possibly f(Mtili/,(\

The following are safe munbei-s ;is a guide. HcN'-.vy varieties, 8 to (>. Light
varieties, 5 to 9.

This is one of the best nH)nths of the yeai- to hatch chick<. but the\ must
be from eggs produced normally.

All eggs should be gathered daily, as eggs if exposed to frost are liable to

give poor hatching results and are not so gcMxl lor eating owing to evaj^oi'ation
lieing so much moic rapid.

Incubation.

Visit your incubator room at night just l)efore retiring, and note the
temperature of the room as well as that of the drawer; a little attention in
this direction may prevent losse>= from ''dead in shell."
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If the hens go broody, give them eggs; they are usefxil in lool^jjig after

incubated chicks as these' liatch. In spite of all the abuse showered on the

old broody heii in regard to broken eggs, insects, etc., there are few of our

large breeders who do not hatch their shoM' and coini)etition winners under the

hen.
When the maehine is due to hatch, do not open the drawer to show every

friend the little tilings coniing out. Once a day is the most it should be done.

The drawer should on no account l)c ojiened more than once daily dui-ing the

hatching period.

(_'h ;r/, 'wi.s'.

Alter being hatched do imt feed the chicks for ;3(i to 48 hours or 1)Owel

ticuhlc will residt.

Their first feed should be coarse sand or very fine tiint grit. Therefore, for

the first three or four weeks coarse oatmeal and chicken croats are best, with

liberal feeds of finely chopped gi-een food aiul ants, but no damp or moistened

loud should be given them.
iNlilk to drink Avill also be found excellent, but it should always 1),' given

either sour or fresh. The former is better.

The feeding should be a little at a time, bnt often, al)ont every three hours

as much as they will clean np readily.

Do not pamper or attempt to rear weak chicks, as these are a fruitful

source of trouble even if they do live.

Visit your small chicks after having been to the incubator house and see

that they are comfortable; observation and interest will soon show if they are,

and if not, what is wrong.
Should the air smell foul on opening the lid of the broo ler, the ventilation

is bad. If the chicks are swarming npon each other they are either cold or

seeking fresh air. If screaming ajid shivering, they are cold, wanting warmth.
If gasping and drooping wings, they are overheated and need more ventilation.

]f sleeping and spread out over the floor, they are contented and comfortable.
Feel their crops- at night these shonld be hard and full.

NOTES FROM THE "GAZETTE.'

Attention is drawn to tlic Inllowing niattei's of intercsi which :ii)|)cared

in the Unioii Gazptfr.: —
(Abbreviations: " Pioc.'' - Piddaiiiation ;

" G.N."— (Jovcrnnicnt Notice.)

Gazette.
No. Date. Items.

1128 11/3/21 The Xorana riantation. Reserve No. Ill, n; the Mtiaiiduli

District, has been declared a demarcated forest in terms of

the Forest Act, No. KJ of 1913. (G.N. No. 383.)

1128 11/3/21 Tn terms of the Regulations for the Control and Management
of Crown Forests, the tariff of charges for forest produce,
such as trees available for sale, grazing, etc., and the felling

and slipping seasons in Crown forests in the Midhuul Forest

Conservancy, are laid down in G.N. No. H)2.

112S 11/3/21 The farm Monntain Side, Weenen County, Natal, is to be
disposed of by the Secretary foi' Lands, Pretoria, to whom
application, with supporting documents, should be made.
(G.N. 397.)

1133 24/3/21 A revised tariff of charges for blue tongue and anthrax vaccines.

as prepared bv the Veterinarv Hesearth Division, with effect

from 1st April', 1921, is published. ((^N. No. 475.)

1133 24/3/21 The distinfection and compulsory dipping of cattle is prescribed

1137 1/4/21 as follows: (o) Every three days in the three-day dip for

portions of Pietersbnrg and Zoutpansberg Districts; (b)

every five days in the five-day dip for portions of Richmond,
Pietermaritzburg, Emtonjaneni, Viyheid, Pietoria, Umzim-
kulu, New Hanover, Lions Rivei-, Utrecht, and Eshowe
Districts; (c) every seven days in the seven-day dip for

portions of Lydenburg District. (G. N. Nos. 486, 511).
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Gazette.
Ng. Date. Items.

1133 24/3/21 111 tonns of tlio O.E.C. liiniuls Rogistration Ordinance, 1903,

a list of biands reg i stored in the Orange Free State is

publislu'd for the tlirec months .Mided 31st December, 1920.

(G.N. No. 490.)

1133 24/3/21 The farm foods and fertilizers registered Avith the Department
of Agricultnre during the year 1920 in accordance with the
rc(iuireiiieiits of the Fertilizers, Farm Foods. Seeds and
Pest Remedies Act, 1917, appear in G.N. No. 497.

1133 24/3/21 A revised tariff of fees has been laid down, which will be levied

as from the 1st April, 1921. for the inspection and grading
of grain and other cereals intondod for exx)ort. (G.N. No.
498.)

1133 21/3/21 The South African Stud Book Association, incorporated under
the Registration of Live Stock Act, No. 22 of 1920, has had
conferred on it cei'tain rights for the registration of ))edigree

stock bred in, and imported into, the territories of Basuto-
land. Bechixanaland, and Swazihxnd. (Proc. Nos. 9, 10, 11,

Official Gazette No. 1023 of 24/3/21.)

1137 1/4/21 By virtue of the Stock Diseases Act, No. 14 of 1911, Upington
has been proclaimed a port of entry for stock other than
sheep and goats. (Proc. No. 59.)

1137 1/4/21 Portions of the Kentani Western Reserve (No. II), Kentani
Eastern Reserve (No. Ill), and Kentani Plantation (No. IV),
in the Kentani District, liave been declared demarcated
forests. (G.N. No. 513.)

1137 1/1/21 Under the various Brands Registration Acts (Cape of Good
Hope), a list of brands registered for the quarter ended
31st December, 1920, is published in G.N. No. 519.

1137 1/^/21 It has been ordered that all sheep and goats entering the
Districts of Jacobsdal, Fauresmith, and Philippolis from any
area except protected and semi-protected areas, are sul).iect

to certain dipping restrictions. (G.N. No. 520.)

M37 i/l/21 Tlie conditions of control, registration, etc., under which the
!ni|)('iial Government ha^.e offered to purchase a portion cf

the Tnion's wool clip for tlie season 1st August, 1920-15th
April, 1921, are detailed in G.N. No. 533.

1137 1/1/21 .\pplications will be received by the Secretary for I:ands.

Pretoria, for the disposal on conditional purchase lease of

certain holdings in Standerton, Bethal, Frmelo, and Vrede
Districts, all applications to be in not later than the !'.3th

:Nrav, 1921. (G.N. No. 536.)

SEED FOU DISPOSAL.

There is a quantity of the following wheat, barley, and early rye seed
available for disposal at the School of Agriculture and Experiment Station,
I'otchefstroom. Applications, with remittance, .should be forwarded to the
I'rincipal :

—
Wlieaf.—American No. 8 (a medium late variety of good milling quality

and resistant to attack by birds), to be sold in quantities not less than or
exceeding 1 bag at £2. lOs. ; Comeback, Spring Early, Fourie, Bombay (very
similar to Klein Koren), and Lalkasarwali (an early, bearded variety, short-
strawed, and a very good yielder under irrigation), in quantities not less than
or exceeding 'dO lb , at IBs.

Knrhj Bye.—In quantities not exceeding or less than 60 lb., at 12s. 6d.

Barley.—Variety, Smyrna (an early, high yielding, six-row ])arley), in
(piantities not exceeding or less than 50 lb,, at 10s.
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THE WEATHER.
Extracts from the Monthly Weather Report of the Chief

Meteorologist for the Union.

IMkan bavoiuctric pressure lower than usual iji the west, south, ceutie, and
oast of the TTiiiou, but practically normal over j'hodesia. and the Transvaal; a
warm spell of short duration at the beginning, preceding a continuous period
oi' cloudy weather with cool days and mild }nght:s ; frequent spells of steady,
soaking rains, intermingled with light thunderstorms, caxising an excess of

precipitation over the country (>xcei)t in pjirt of the west c(nist;al area and tin-

soutli-west of the C^ape and the Natal coast; freqiiCnt showers of sninil luiil witli

one or two destructive storms of larger hail or wind; smdi were thii most
striising features of the weather of March, 1921.

Precipitation during the month was considerable, being about 2| inches
in excess of the average. The surplus was greatest oA^er the Transvaal, where
it averaged about 4^ inches more than usual; in the Orange Free State the
rainfall exceeded the normal by roughly 2^ inches; in the Cape by approxi-
mately 2 inches; and in Natal by about IJ inch. Small shortages, averaging
about I of an inch, occurred over the southern half of the west coastal area, the
south-west, parts of the east central Karroo, of Gordonia, and the coast of

Natal, where Durban showed a deficit of 1.9.5 inch. The excess varied commonly
between 3 and C inches over the greater part of the Transvaal, Swaziland,
the Transkei, and north-east of the Cape; decreased to^ plus 2-3 inches in the
south-west Ti-ansvaal, Bechuanaland, portion of the Orange Free State, and
parts of the Karroo; decreased to 1-2 inches in Natal, the greater portion of

the northern Karroo, and part of the southern Karroo; and toi less than an
inch over Namaqualand and the east of the south coast; precipitation fell

below the average over the south-western portions of the Cape, Natal coast, and
Gordonia. The greatest excess was 8.37 inches at Potchefstroom. Uain
itccurred in some parts of the Union every day of the month, frequently in

continued spells of three and up to seven days, usually of steady, soaking
rains, but with occasional heavy thundershowers. The result of these abundant
rains seems to have b(>en to allay anxiety as to the winter pasture for cattie,

to ensure a good supply of water from springs, dams, etc., during winter, and,
in some cases, materially to improve growing crops and the prospects for winter
crops, whilst all stock are in excellent condition. On the other hand, certain
crops that were about to^ be harvested suffered from the superabundance of

water (e.g. hay, monkey nuts), whilst in the llustcnburg District the cotton
crops in low-lying lands died out, tobacco was droA\ned, and red rust aiipearcti -

the latter also in the wheat crops in Kingwilliamstown District. Insect pests
have also made their appearance, e.g. boll-worm in cottoii in Rustenbnrg.
locusts in the Carnarvon and Murraysburg Districts of the Cape; black ijid
green caterpillars are doing danuige in Swaziland, and cutworms and moths
in th(! Fanresmith District, Orange Free State. Rivers were running
frequently, and some lands, particularly those of " black turf," were under
water for days, so that harvesting of hay, etc., was delayed. Some heavy falls

of rain, and occasionally hail, occurred.
The cumulative rainfall since the 1st Jidy of last year is well above

normal over the Transvaal, the centre and north-east of the Orange Free State,
the central aiid coastal portions of Natal, the central, south, and west parts
of the northern Karroo, the central and southern Karroos, the west and south-
^vest of the Cape, and the middle parts of the Transkei. The most extensive
areas over which there is a shortage extend from Bloemhof in the south-west
Transvaal and Bechuanaland to Prieska and Hopetown in the northern border
of the Cape; along the south and south-east coastal areas as far as Port St.
Johns, with Zululand and the north, east, ;rnd south of Natal. The aggregate
precipitation since the commencement of the current year is less than usual
over much more limited areas, which include the more easterly and south-
easterly parts of the Transvaal, the north and east of Natal, the northern
border between Kuruman and Hopetown, the south-east portion of the northern
Karroo, and part of the north-east of the Cape, as well as the south-east
coastal areas. Elsewhere it is above the average by amounts varying between
a few tenths to 7 inches.
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THE OVERSEA MARKET.

MaKKKT riacKS OF SOLTII AfHICA.N ASU OTUER i'K()lJU(E CA1!L1:D 13V

THE Trade Commissioner, London, o.x ttik, 9tii April, 1921.

Wuul.—At the sales -which opened on the Gih Aprii, the offerings oi the

Australian Wool Growers' Association were witlidrawn owing to the reserv(>

I'l-ice noo being reached. Private sales of wool coiitinne. At the date of

(.il)ling there were no sales of South African woof, the bidding for Merinos
heiiig from 10 per cent, to 20 per cent, lower than at the previous sales, while
liic deniaiid for cross-i)reds was i)oor, showing a decline of from 5 per cent, to

I'J per cent. Continent, wool, c.i.f. German j)orts, superior greasy, V2 months.
2>. lOd.

;
good, 10 to 12 montiis, 2s. 5d. ; suiierior, (j months, 2s. IJd.

Mohair.—There were no transactions.

Bacon.—The folloAving prices are quoted, per cwt. (112 lb.) : Dauisli. £{). los.

to £11; Canadian, £7. 10s. (id. to £8. 10s. 6d.

(Jhcese.—Prices at per cwt. (112 lb.): New Zealand, white, £7. 2s. to

£7. 4s; coloured, £8. to £8. 2s.

Batter.—The following prices are quoted per cwt. (112 lb.) : New Zealand.
£13. 6s. to £13. 10s.; Australian, £12. 8s. to £12. 10s. 6d. ; Argentine, £12. 4s.

to £12. 12s.; Danish, £12. l(js. to £14. Butter is being retailed at from 2s. 6d.
to 2s. 8d. per lb.

Maize.—Prices are easier owing to the La Plata maize crop. For South
Airicaii maize the following ])rices are quoted: No. 2 White Tlat, 38s. to 39s.:
I^alnd Yellow No. G, 43s. (per quarter of 480 lb.), April shi])ments. There is

Mil demand for forward shipnu-nts.

Oatr'icli Feathers.—The market remains (tuiet pending the forthcoming sales.

Meat.—All exported meat now free from control prices: wholesale and retail
market is overstocked owing to supplies diverted from the Continent.

Cotton.—Closing prices on 7th April: American Fullv Middlings, Apri^.
7.51d. ; May, 7.67d.; July, 7.87d. ; October, 8.09d. per lb.

'

CROP REPORT.

March, 195?1.

Maize, in last nKinlli's .laiirnal it was shown that tiic area uiidi'r nmi/.c

1his year Avas estimated to be .") per cent, less than that of last year, and that
litis decreased acreage was estimated to [troduce 13,972,500 bags if the season
proved to be an ortlinary favourable one. The crop, as at the 31st March,
lias been aH'ected by ad\ erse conditions, and at that dat(! was estimated to be
I I per cent, below ncjrnud in condition. Thus the present prospects are for
:i crop of l.'^972,oOO i)ags, less II per (cnt. The growing ])eriod is not over,
however, and the crop will be subject, of course, to the vagaries of tin; season
^till to be completed, so that it is lik(4y that tlie above estimate will need to
be amended as the season progresses accoriling to the nature of the conditions
met with.

Kaffir ('am.—The area under this crop is estimated to be 20 per cent, less

than it was last year, and the growing crop, affected by adverse conditions, is

reported to be 1(3 per cent, below normal in condition iis at the end of March.
Tobacco.—The acreage under tobacco has i'allcn off this season, compared

with 1920, by an average of 10 per cent. ov'(>r the whok; Lhiion, the area undei-
crop in Rustenburg, the largest producing district in the Union, being estinuited
to be 15 per cent, less than that of last year. Instead of a normal crop being
obtained from the acreage this season, that is an ordinary full yield such, as
could be expected in an ordinary favourable season, indications at the end of
March point to a eroi) 10 ]ier cent, below nor'nial in .iiiiienrance.
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WORLD CROPS.

Approximate Position at Mid-April, 1921.

Special Cabled Advice from the International In.stititte of

Agriculture, Rome, on the 14th April, 1921.
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THE LOCAL MARKET.

Position at Mid-April, 1921.

(Note.- Tlio IikjiI iiiiukct jjiices of certiiin other agricultural produce and stoci

arc |)ublished plse\A-here in tliis issuo.)

woor..

'riii; mailvct ii'maiiis \cr\ ((uict, and |>ractically mo hiisincss iv Ik'hii^; t ra ii.sactcd,

iioi' d(M"< tlici'o soein to bo, any indioaiions of an iniprovcniciil in tin- iioar

iiiliiM'. Tn view of the American tariff, which, as proA'ionsly reported, is

expected to come into force this moiutli, American buyers have ceased to

operate. Japan buyers are obtaining tlie 1iu11c of their ref(niiements in

.\ustralia. The Union is depending, therefore, on Bradford and Continental
bnyers. At the present time no fixed basis of prices can be given, and nominal
quotations are approximately the same as those pul)lished in last month's
JOill'llill

.

MOHAIB.

The inarlvet coulinnes to be very inactive. There is a small demand only
loi- good, fiec summer firsts at from 8d. to 9d. per 11). . and for superior summer
Ivids at from 17(1. to 20d. per lb., according to quality. .Ml ofher descripfions
are neglected.

HIDES AND SKINS.

The market, wliich remains dull and lifeless, is reported to show a furflicr
decline in prices.

OSTEfCH FEATHERS.

Messrs. Dunell, Rbden tt Co. report as follows: The weight of feathers
disposed of at the last four local sales was 30,020 lb., valued at £56,476. The
weight of unsold feathers was 7.")3o lb., valued at £10,97(). 'I'here was a droj)
of from 15 per cent, to 20 ])er cent, in sale prices on 23rd March, and the
market remained about the same till middle of April wlien uiediuin to common
wings were even lower. The coal strike has had a depressing influence on
Lonclon sales. Compared with the September sales, the published results arc
10 per cent, to 15 per cent, lower for super-wings, and 35 per cent, lower for
medium to common. No demand for shorts.

It is impossible to say for certain whether the London results will have
any effecr locally, though such is not at present anticipated.

SALK OF PUflE-l'.HKl) STOCK.

An iiiirrxrvrcfl .-oi/r ,i/ /mrr-hrrrl sfnrl will he hp.ld at the Srhool of .{(j ricidt ti re n nd h'.i prriiiti'iif

Sfiifion. ('pilara. (1)1 Sat/irdtii/, 2?>th Jiinr. 1921.

KuiK.sLANDs about 7 r.ulls and 4 Cows and Heifers.
SHOl'.THOUiNS 9 „ „ 10 ,

.-^BERDRKN-ANIiUS
,. 6 BuUs.

Ayushikks 4 Cows and Heifers.

Also a ninnber of pedigree Larue iWaek and I'.orksliiro Pigs, and pens of pure-bred I'oullrv,
.IS well as n few indlviihial birds, will he offered.

All animals sold will be lorwardcd carriage paid h. buyer's nearest, railway st.n.tion.

For eatalo^jue' .and further parfieulars apply tn I lie rrineipal at tlie above address,
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THE UNION'S EXTERNAL TRADE.
I.- niroKTs.

(Excluding Kemovals from Rhodesia.)
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J.— lMVOHTH—Cco/itlnued).

(Excliuling Ueniovals Iroin Rhi>desia,)
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II.—EXPORTS OF SOUTH AFRICAN PRODUCE- (ow/wwtv/).

(Excluding Removals to Rhodesia and Ships' Stores.')
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RECENT AGRICULTURAL LITERATURE.

SKM'X'TKI) LIST ()! IU)(»KS ADDED TO THE DEI'A it'l .\l KN'T'S
IVLBTJAEY.

[NoTK.—Tho first number is that of the rlass to which tho hook hphings; the

last nnmher is that of the book itself.]

(iiONKKAL.

018 Viiz, C'jiil I*. Loan Woik ( I'lrpiint of Majuuil of liihrarv l<'.(i)ii(iiii\

f1ha|). XX 1). 2ik1 Edition, revised. Chicane. H»l<). So. 7 1m'.

2-10,08.2 luiioii of South Africa. C'Oiiference on tlie Future Coiisiitiiiioii of

the Senate. (V.G. 65.20.) Capetown, 1920. Xo. 7l7o.

290 Ciimberhmd, Wm. W. Co-operative Afarketinp;. Prin,ceton, N.J.,
1917. No. 7454.

350 Henley, N. W. Twentieth Centurv Eoi-nuilas, Eecipes and
Processes. New York, 1920. No. 74GO.

351 iSindall, R. AV. Paper Technology; An Elementary Mannal on the

Manufacture, Physical Qualities, and Chemical Constituents of

Paper and of Paper-making Fibres. .3rd Edition. London,
1920. No. 7465.

361 " Tlie Canning Trade." Peprinted from a Comph'te Course in

Canning. Baltimore, 1919. No. 7168.

:{S0,49.2 South African Exhibition, Amsterdam, 19t]i March-lOth April, 1921.

Prospectus. London. No. 7174.

AGRICULTIPK. LH'K STOCK. AND ALLIED S( I5JECTS.

400 Doyle, K. D. .\griculture and Lrigation in Continental and
Tropical Climates. London, lf)21. No. 7467.

112,42 Creat Britain, (iovernment of. Ministry of .\griculture and

Fisheries. Agriculture Bill. Memorandnm on l^'inancial Pcsohi-

tion. London, 1920. No. 7476.

LSO AVilson. James. The Breeding and F'-eding of Faiiu Stock. London,
1921. No. 7164.

172 OS Visscher. Job. Ooftbouw in Zuid-.\frika. 's (iraveidiage, 1921.

No. 7469.

.177 OS Wilmot, G. A. Boomi)lanting. (Pamtlet No. 3.) Pretoria. No.
7461.

477,08 Wilmot, C. A. Tree Planting. iHull. No. 3.) Pretoria. No. 7l(i2.

SCIENCE (GENEPAL), PHYSICS, CHE.MiSTllY, GEOLOGY, ET(J.

530,70 Hiintii\gton, E. The Climatic l<\actor. as Illustrated in .Vrid

America. Washington, 1914. No. 7170.

542 Spoehr, H. A. The Carbohydrate Kconomv of Cacti. Washington,
1919. No. 7468.

544 Audlev, James A. Silica and tli<- Silicates. (Industrial (.'hemistrv.)

London, 1921. No. 7457.

515.2 I'erold, A. 1. Die Alkoholvraagstnk. Kaapstad, 1920. No. 7 ISl

.

5-16 Wood. T. B. TIh Chemistry of Crop l'ro<luction. l,(nidon. ID^ll,

No, "459,
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0,32

63;"). 1.42

BIOLOGY, ZOOLOGY, BOTANY, MEDICINE, ETC.

Haagiior, Alwin. South African Mammals. A Short Manual for the

ITsc of Field N.Tturalists. S])ortsnioii, iuid Travolloi-s. Lojulon.

1020. No. 747.-5.

.M.ir(iiio\vsl<i. Br. K. I'arasiLisch mitl Sciiiipara^iitisoli an I'llan/.fii

Iclicndc Ncivialodcii. lArhoiioi) Knisorl. TJiolog.) An^lali liir

Land- und Korstwirtschnft. Borlin, 190!). \o. Tl").-).

Groat Britain, Governmoiit of. fiopmi on the Imperial I'lntonio-

lop;ical Confereneo. .Tunc. 1920. (Cind. S.So.) London, 1920.

No. 747 J.

671 Weaver, John E. Th^ Ecoloi^ica! I'llaliotis ot Koots. Washiut^loii,

1919. No. 7484.

671.

R

Institut International d'Ap;riculture. Service des INlalndies des
Plantes. ^'Organisation Actnellc du Service de Pi'otection

Contre Ics Maladies des Plnntes et les Insectes Nuisihles dnns
irs Diveis I'ay-;. .Monograjihie Hcdigee a I'aide de^ l?cnscip;nc

ments fonrnis par les Etat< .\dlierenis a riiwtitnt. I'omc. I!)1l.

No. 7477.

671.8,42 Great Britain, Government ol. Colonial OHi.e. IMant Tests ::n(!

Diseases. An Abstract of the Ijogisjat ion in force in tl;e l^ritisli

Dominions, Colonies, and Protectorates. Denlinp; \vit!i Plant
Pests and Diseases. London. 1920. No. 7472.

67-") Britton, N. L., and Pose, .T. X. Tlie Cactaceae. De><( lipt ions and
Illustrations of Plants of tiie Cactus Familv. \n\ I. Washing-
ton, 1919. No. 718,3.

Meat Statistics.

Beef (quarters)

Bacon and Ham (lb.

)

K.\1'(>K'1>

Marcli. Total lor Period 1st Jan.. I'.t21.

ll>21. to 31st Marrh. 1921.

i:i;$ 1.1 50

9,157 .".1.491

('ATTi,K 1mi*iii;ti;i) I'lioM AD.iof N I Nc I'ki; rtiToni ES.

l'V)r Slaughlei'

l''oi' Rrecdiii'.!

.

2,9(17

1,410

9,4);:?

1,080

Sr.MMAltV.
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DEPARTMENTAL NOTICES.

SHORT COURSES OF INSTRUCTION
will be held during the 1921 Winter Vacation at the Schools of Agriculture, as
follows :

—
Grootfontein, Middelburg, Cape Province.—21st June-lst Julj- : Course "A"

—Dairying, Horticulture, Poultry, Domestic Science. 18th June-24th
June: Course "B"—(o) Sheep and Wool. 2.5th June-lst July: Course
"B"—(6) Sheep and AVcol. oth July-15th July: Course " C "—Cattle,
Crops, Veterinary Science, Agricultural Engineering, Zoology. 5th
July-15th July: Course "D"—Agricultural Chemistry, Botany,
Entomology.

I'otchnfstroom, Transvaal

.

—16th June-25th June: Course 1—Dairying, Horti-
culture, Poultry, Domestic Science. 28th June-13tli July : Course 2

—

Animal and Field Hus!)andry, Veterinary Science, Agricultural
Engineering, Chemistry, Botany, Entomology, Trees and Tree-planting,
Agricultural Legislation.

Elsenhurg, Mulders Vlei, Cape Province.—20th June-29th June: Course 1

—

Horticulture, Poultry, Dairying, Apiculture, Turkish Tobacco, Domestic
Science. 4th July-20th July : Course 2—Animal and Field Husbandry,
Veterinary Science, Agricultural Chemistry, Botany and Entomology,
Dairying, Viticulture, Turkish Tobacco.

Ohn, Orange Free Strife.-—20th June-lst July: Course 1—Animal and Field
Husbandry, Agricultural Chemistry, Botany and Entomology, Agricul-
tural Engineering, Veterinary Science, Trees and Tree-planting. 4th
July-8th July : Course 2—Sheep and Wool. 4th July-8th July : Course
3— Poultry and Domestic Science. 11th JuIy-lSth July: Course 4

—

Sheep and Wool. 11th Ju]y-15th July: Course 5^Horticulture, Dairy-
ing, and Domestic Science.

The Courses in Poultry, Horticulture, Dairying, and Domestic Science are
specially designed for women, but they will be admitted to all the Courses,
provided suitable accommodation is available.

Candidates must l)e over 18 years of age.
Fees (inclusive of instruction, Ijoard, and lodging) are at the rate of about

OS. per day. Smaller charges are made for those who may be able to make
their own arrangements for board and lodging.

Reduced railway fares, at single rate for return journey, Avill be grmited.
Further particulars and conditions may be obtained from, and applications

for admission should be made to, the respective principals of the institutions
above mentioned.

P. J. DU TOIT,

Secretary for Agriculture.

AGRICULTURAL SHOW SEASON, 1921.

List of Agricultural Shows, compiled from details furnished by the Ai^ricultural
T^nions, still to be held.

TRANSVAAL.
BavlHTtnn— ]Olh June. I Rustenburg— 1.5th June.

NATAL.
Dundee Agricultural Society (Dundee)— I Richmond Agricultural Society (Richmond)

14th and 1.5th June.
|

—13th and 14th Julv.
\'ryheid Agricultural Society (Vryheid)—

|
Victoria County and North Coast Agricul-

7tli .lunc

Klip River Agricultural Society (Ladysmitli)
—12th and LHh -July.

Umvoti Agricultural Society (Grevtown)—
17th and 18th August.

Weenen .Agricultural Society (Estcourt)
l()tli and 17th June.

|

7th Julv.

tural and Industrial Society (Stanger)-
12th to 14th July.

Dronk X'lei .Vgricultural Society—27th July.
Campenlnwn Agricultural Societv (Camper-

down)—20th July.
Ixopo .Agricultural Society (Stuartstown)—

Royal Agricultural Societv (Maritzburg)-
21st, 22nd, 23rd, and 24th June.

Newcastle Agricuilf ural Society (Newcastle)—2!)th and 3Cth June.

Ale.xandra County Agricultural Society
(Umzinto)— 15th July.
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NOTES.

Wool and Hair: Canadian Importations.
lit eoniiectioii wiili tlio lupasiires taken hy llic Canadian Govern-

ment \() pi'event the introduction of disease into (Jaiiada, farmers of

Souili Africa will he interested to learn, hearing in mind the

unfortunate spread of anthrax in the Union, that certain amended
regulations have recently heen passed regarding the importation of wool

and hair into Canada. Introductions of thes(^ articles have to be
accompanied l)y ;i sanitary certificate certifying {a) in the case of

clipped wool and hair that thej' have been clipped from live, healthy
animals and have not been in contact with any other class of wool likely

to convey infectious diseases ; (h) in the case of scoured wool and hair

that they have l)een sc(nired and dried at a temperature sufficiently

higli to secure .safety from contagious or infectious disease; and (c)

in the case of pulled wool and hair that they are derived from animals

free from anthrax or other infectious disease. Tliere are certain

countries in the enumerated list, among which South Africa, liappily,

does not hgure, respecting which the sanitary certificate must
show that the wool and hair imported have been derived from animals

in a district in which no anthrax or other contagious disease of

animals has existed during the three months preceding the date of

the certificate.

The volume of the Canadian import trade in these commodities
may be gauged by the returns (according to the Annual Eeport of the

Trade of Canada"^for 1919) of imports into Canada of '' wool and the

hair of the camel, alpaca, goat, and other like animals, not further

prepared than washed," which were, in round numbers, 13 million lb.

in 1915, 21 million in 191G, 15 million in 1917, 12 million in 1918,

and 16 million in 1919 (fiscal years). The bulk of these supplies was
drawn from the United Kingdom, the United States, New Zealand,

and Australia. The Union's direct share in this trade was com-
paratively small.

16
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The Improvement of Cotton by Seed Selection.

Tlie tiist atteiupl iit colloii growing in Soiilli Aiiicii was jusl

alter the Amerieaii Civil War liiul oiidod, wlioii product ion in ihe

United Siiiies liad e))l>od to a very low ti<>nr(' and ])ric('s as a eon-

sequenee were liigh. These prices toll, ho\\('Vt'r, helore llie indnstrv

had estahlislied itself, and Ihis, lofjcther \\\i]\ other disahilities, led

to the AA-ane and ulliniale cessation of cotton <irowin<>' in South Africa.

AVe are now witnessin<i' the country's second atteiupi a1 csiahlisliinu

the industry, and Avhile our progress has been such as to justify our

faitli in the wide field of successful enterprise for vSoutli Africa which
lies in this direction, a note of warning' has hecn raised by ^fr. Oost-

hui/en, the nianaeei' df the Tobacco and Cotton K.\])eriinent Stalion

at Huslenbiii'g. Whereas tonuerly nmst of the re])()rts on the qualify

of our cotlon I'eceived from Eui'o])ean nianufaeliirers liave been vei'v

saiisfatdoiy, the same nnniufacturei s have fecently severt'h criticized

our product, on the g-rounds chieli\ thai tiie sta])le is loo sliorl aiid

is mixed, and that the cotton is not proi)eily graded. This is a serious

comphiint, and uidess we succeed in reino\ing it the second atlempt

to make South x^ifrica a cotton-growing country is likely to follow

the fate of the first. But hapi)ily the problem Avliich now faces tile

industry is not insui)erable. It is within the jiowcr nt tlie grower lo

overcome it by sowing better seed and by the j^iroper grading of our

(iotton. Trouble in regard to the latter matter, it is anticipated, will

soon he remoA-ed, for the l)ei)artment has secured the services of an
ofhcer, Mr. Hesse, with a full knowledge of the coninaercial side of

the industry, who will cievote most of his time to the grading of cotton

at the various ginneries. AVith the i)resent disability of im{)ro])e]'

grading remoA'ed, tiie A-ital need for good seed has to be met: it is,

therefore, in this direction that Mr. Oosthuizen urges attention, and
in \ iew of the tremendous danger (d dcA'a stating ijisect ])ests lurking
in imported seed, he deals at length Avitli th(> better nudhod of seed

selection on the farm. This method entails considerable care and
attention, but the labour is anii)ly I'cwarded by a high standard
cotton, and the correspondingly high i)rice it will command. Mr.
< )osthuizen's advice is opportune, and calls for the eariu'st considera-

tion of all engaged in cotton groAving. And the urgency of the matter
is patent. No success can be achieA'ed Avith ])oor and mixed seed;

indeed, we are already hearing tiie first rumbling (d a storm of

complaint gathering around an industry of Avhich such high hopes
are entertained in the T^nion. Without a detenu in(Ml eftort on the

part of the g*rower to secure by careful and judicious selection an
adequate supply of good seed, and therei)y raise tli<^ standard (d' his

product to the requirements of the trade, the industry is likely to

lag and fall behind, and in time stand discredited. The position is

undoubtedly serious, but it can i)e remedied by foresight and energy
on tile part of the grower. It seems also, as is ])ractised in tin; United
States to-day, that at this juncture the oi)i)ort unity exists for enter-

])rise in the estal)lishment of cotton-seed staticms or farms, for tlie

jiurpose of raising the seed requirements of the country. So far as

the Tobacco and Cotton Division is concerned, it may l)e stated that

there are no facilities for carrying out sucli an activity, for tlie only
station—that at Rustenhurg—suitaide for seed production is limited
in extent : even if a portion of tiie station were set aside for the
purpose, tiie seed produced would be very tar short of the (puintity
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vequived by growers. But wliatever (if anything) may be done by
(jovernnieut or inivate enterprise in this direction, the industry is

faced with a dang-er, and "rowers are besought to start right away in

raising their se?d requiitMuents according to the directions given in

Mr. ()osthuizen",s article.

As a matter of general iiiieresi. we may meiiiioii here lliat tjic

L)ei)artnieiit luis anaiiged for weekly re])or1s lo be cabled from
Manchester, showing the sjiot and fntuie ({notations for cotton on
the English market. This information will be disseminated for the
informntion of all engaged in tln^ industry in the ITnion.

Go\rernment Scholarships.

Reference to the various reports of the Department issued frojii

time to time in recent years, will show how the need for additions to

I he (ecdinical staff' has been urged in eveiy diiection and how difficult

it has been to meet that need. Ft is geneially recognized by the
faiining community that never in the country's history has the tinu'

been riper foi' agricultural development, and llial in a large measure
the extent of such develoi)ment will be limited unless the number of

scientific officers able to cope with the many branches of farming
IS adecjuate. ()ne of the means ado])te(l by the ( bi\ ei'nnuMit for build-
ing uj) a strong l;od>- (d te(diiiical oHiceis, has lieen thai of granting
scholarships to jjicmising South Afiicans for study oveisea. This
has been in vog.ie fdi sexcral years, and as a result the Department's
staff' has been strengthened hy a number of othcers well (jualified to

carr^v out then' )<'s])ecti\<' duties, and farmers will lie Interested to

learn that in addition there are at present 48 s(diolarshi[»s in opera-
tion, of which 11 are for study specially in shee]) and wool, 9 in

veterinary science (4 being due to retuin this \ear), 5 in field

husbandry, 4 in horticultuie (] being due to return in 8ei)tember
next), 4 in tobacco and cotton, 4 in (U)t(unolog\-. 4 in dairying (T due
to finish in September next). 1 in chemistry, 1 in mohair. 1 in viticul-

ture. 1 in aninud husbandly (has now completed scholaishij)). and -5

in donu'stii- science. And it is i)ro](osed by the rxovernnu-nt. subject
to applicants of suitable calibre offering themselves, to award n

further eleven scholarships for stud>- abroad, to take effect from about
the beginning of Septeml>er next. These scholarships will be for

study in held husbandry CJ). Iiort icnlt uit- (1). dairying (1).

entomology (2), agricultural (hemistr\- {o), poultry (Ij, and viticul-

ture (1), and vrill be to the value of £200 per annum, with a temporary
allowance (subject to revision from lime to tinu') u}) to a nmximum
of .£50 per annum. The terms and conditions (d these scholarships
were published in tiie Gorm.' tncnf (idzctfc of the 2!)th April, 1921.
<\nd the infornuituju may also he obtained (Ui aijjdication to this office.

Those desirous of securing a s(ho!arslii]) aic leminded that apjilica-

tions close on the loth dune", 1921. It is confidently antici])ated that

these scholarships \\\\\ be the means of greatly strengthening the
personnel of the Dei)artment and of nmterially assisting in the
torwavd UMiN'ement of agricultural ]iroductif)n in South >Vfrica.
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Locusts in Canada.
It i.>- nuL J, el generally realized that the Uniou is again at grips

with the locust scourge. During the season just past swarms of voet-

gangers of the brown locust were fought witli fTOvernnieut poison in

twenty districts, inost of them in the Kari'oo ; and it is expected that

there will be very extensive outbreaks over a huge area in the coming
spring. In this country, the law requires the occui)ier of jciny land to

destroy any swarm of voetgangers that appears there, while the
(xovernment undertakes to jjrovide poison free of charge. The occupier
is obliged to report the api)earance of voetgangers and the laying of

eggs. Enoimous swarms of flying locusts such as used to ravage
South Africa will, there is reason to hope, never again be allowed to

develo]). but such visitations of the pest as have occurred in recent

years seem inevitable. Swarms arise, it is now known, by the gather-
ing together of individuals that have bred in a scattered cojidition.

There always will be scattered locusts, and when seasonal conditions

are favourable to their great increase they will form swarms.
Half a century ago the central region of the United States of

America suffered terribly from swarms of locusts ; but there have
been no large swarms since the country where the pest chiefly bred
has been put under crops. However, almost every year farmers
there have niu'li trouble with scattered grasshopi)ers. and remedial
poisoning" measures are used on a stupendous scale. In general a

''bait" of bran sweetened with molasses or other sweetening agent,
flavoured with fresh lemons or oranges, and poisoned with an
arsenical, is scatteied over the infested fields. Canada shares the

trouble with the ITnited States, and the hght put uj) against the pest

in the great western wheat-growing region involves the spreading of

bait over millions of acres. The area is one of appalling cold in

the long winter, there commonly being over seventy degrees of frost,

but locusts and insects are amazingly abundant in the short, hot
growing season. The locust destruction work is a matter for pro-

vincial and local, nOt federal, action, but the officials of the central

(xovernment render very valuable aid by their advisory and pro-

I)aganda work on tlie subject. In a recent address, the Dominion
Entomologist, Mr. A. G. (xibson, told of the work carried out in

different provinces in the 192U season. The following })aragraphs are
taken from a report of the address jniblished in Scievfific

Agriculture :
—

" During the height of the infestation from 12 to 1-t tons of

poisoned bait were mixed at some of these mixing stations (' mixing
stations ' for the preparation of jjoison bait were established through-
out the Province of Manitoba). On one occasion at Deloraine as much
as 18 tons were mixed, and those hi charge of this station worked day
and night. . . . The ])rovincial officials have been able to secure
definite intorjuation as to the actual value of this cam])aign, and their
figures show that the enornujus amount of |1T,()()(I,()()U was actually
saved by the farmers. . . . The Manitoba Government supplied the
bait to the farmers free of charge and the cost to the Province in this
respect was |155,000. ...

"The organization in Saskatchewan was of a somewhat different

nature and was more of a semi-military character. The provincial
officers worked in close co-opeiation with the municipalities. In general
the ))rovi!!cial officers directed the campaign, and the municipal officials
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actually carried out the iustructions. It is iulerestino- to note that the

following ingredients were purchased by the Pro^'ince of Saskatchewan

at a cost of over |30U,U00 : 2720 tons^f bran, 225 tons of sawdust,

12,636 gallons of molasses, 2805 cases of lemons, 166 tons of white

arsenic, and 34 tons of paris green. As a result of the work in

Saskatchewan the provincial ofticials have estimated that no less than

1,400,000 acres of crop have been actually saved by tlie applications

of poisoned bait. . . .

" Mr. Gibson also outlined briefly some work which the federal

department had conducted in Saskatchewan in connection with testing

out new remedies for grasshoppers, which consisted chiefly of the

application of dusts to infested areas, tlie spraying of contact insec-

ticides, the application of poisoned gases and the testing of new
poisoned baits. . . . Speaking particularly of . . . work with poison

gases, reference was made to experiments conducted with chlorine

gas, which certainly indicated that the insects could be destroyed by
such a method, but on the whole this was too expensive for practical

use,"

Cotton Pink Bollworm in the West Indies.

The greatly dreaded pink bollworm, the Department is informed,

has now reached the islands of Montserrat and St. Kitts, in the West
Indies. The infestations were discovered in November last. How
they originated will probably never be known with certainty ; but it

is said that a steamer with 50 tons of Brazilian cotton seed in its hold

discharged cargo at both islands in June last, and sundry circum-

stances lead the authorities to think, Brazil being an infested country,

that moths must have escaped through the open hatches and succeeded

in reaching growing cotton, thus establishing the pest. Extermina-
tion of the insect is already considered out of the question.

The Union Division of Entomology has some fear that the insect

ma\ reach South Africa in a similar manner. No cotton grows near
the wharf area at any of the })orts, but weeds of the cotton family are

common, particularly at Durban, and it is suspected that the insect

might be able to subsist on them. Fortunately cotton seed is a highly
unusual cargo for vessels to carry along the South African coast.

Yet a few months ago some cotton seed arrived at Lourenco Marques
from Angola, on the west coast, and was found actually infested with
the pest. The Union plant import regulations prohibit the introduc-

tion of any cotton seed without a permit, and it is a strict rule that

permits are only given to secure the admission of small quantities of

specially selected seed for exjierimental sowings.

The countries suffering most from the jiink bollworm are Egypt
and Brazil. Most cotton growing countries are now under suspicion

of the pest having become established in them. The United States

of America have been putting up a most strenuous and expensive

fight to keep it out, but in the last season outbreaks were discovered

in Louisiana and at several places in Texas. Mexico has been con-

siderably infested for years. Almost needless to say, the cotton

growing countries that keep free of this terrible pest have a decided

advantage over the infested ones. The surreptitious introduction of

a few ounces of cotton seed might easily destroy for ever the freedom

from the insect now enjoyed hy South Africa, and we would again

emphasize the need for extreme vigilance in keeping out this

devastating pest.
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Vegetable Growing.
Wr publish clscw licit in this iiuiiiljci- I wo cliails sliow i ii>i' I lit- t iiiics of

tlic \c;ii' w hell \;u!i.us kinds of \t'oel;infes slioiild Ix" sown, tr!Uisi)laiit(Ml,

reapcMl, etc., iiiidcr lii<^li and low V(d(I coiidilions it'S]u'(i ivcly. 'riicsc

(diai'ts have 1:<'cm diawn up 1).\ Mi. Tcri\ . tlic Holt iculfnrist at flic

l-ofc'licfstrooiii ScliocI of A^i iciilturc. and. coiiilnncd with llic very

useful adxice liy this officer on the vc^^ctahlc "larcU'ii which is

published monthly in the hninidl. should ])ro\-c a valual)lc g'Uide fo

all fhosc intertvslcd in \(\u-cta lilc yro-win;^ toi home cousuiii])f ion and

euahle Ihcni to aiian,i;-e for a supply id' fresh \ (••^ctaMcs I lirouuh(uii

file year.

Blue-tongue.
Catarrhal fever of shce]i. ((uniiionly known as "" Id ue-toujiuc

"

or " l)(d<zitd\fe." is a disease affectiiie' slice]) over a nide area of 1lie

I'nion. and its outhreaks vary in intensity accoiding- to flic season,

heinc- mosf prevalent in seasons in whi( h there has been an aliundaiicc

of i-aiii. It i.'^ fortnnalely not a c(Hita>iious disease, hui is the cause

of nnudi mortality at times, and most slice]) fa ruiei-s of 1 he t'nion have

suffered loss throue^h its ])resen('e. There are i)reventivc and curative

measures for dealini; with the disease, and a bulletin on the sub.ject

hy Ml'. Dixon, the Senior \'eteriiiary Officer f(U' the ('a]>e L'rovince.

was jniblisiied by the Department in 1!)!'). 'i"hc demand for it has

been such that the sUn-V is now exhausted, and ^I r. Dixon has revised

it for furth(M' ])ublication in the form of an arti( Ic a])])eariiig' in this

montb's issue. 'i'he arti(le gives (leai-. ]iiactical advice wlmdi is

desig'ned to assist farmers in diagnosing and treating the disease;

and in reg'ard to preventive inoculation. ]iroved to be a successful

measure, it is ])ointed out tbat the vaccine, with full directions for

use. can be obtaiiuMl on a])])l ication through any (iovernment

veteiinaiy officer, magistrate, or from the \'eterinary l{(>seareh

r^aboratory at ( )ii(lerste])oort , the ttdegi a jili ic address of the latter

beiny- " Microbe."

Poor-grade Australian Cheese.
\V<> referred in our December. 1;J2(), number (page S()4) under

the above cai)tion, to a (juanlity of Austi'alian eheese of ;in infciitu'

(juality exjiortiMl io the rnioii during ]!)2(), part of wliicdi was ship])ed

to (jreat Britain, and commentt'd on tiie danger to the re])utatioii (d

South African ( heesc on the oversea markef this was liktdy to have,

as there was rcascui to l^tdicxc tbat the inferior idieese coming from
flic I'liion was taken as lieing a luoduct of this country. It may now
he adde(l that the ])aiticnlar consignmeiil of (dieese referred to came
from \ ictoria. where it was (dlicially graded and slii]>])e(l as hrst-

grade (dieese. lint owing' to the im|)orters iirefciriiig io take the

commercial risk inxolved in shi])ping the (dieese as ordiiinry carg'o to

save the expense of sending it in cool clianiber. it was found on airival

that the ( lieese had "sweated " badly during the voyage, and in many
instances had so c(nn])let(dy collapsed that it was imixissible Io certif.\'

wdiat its (|ualit\ was Itid'ore shi])ment. The (dieese was slii])]ied during
the heat of siininier. and it will be seen. tlicr(dore, thai iinudi of the

tronlde that arose inusl lie attributed to the ])rocedure (d' slii]t])iiig

the (dieese as (udiiiaiy cargo instead of in the ]irojicr cool (dianibers.
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Preventives of Anthrax Infection.

Of all the animal diseases in the rnioii llial retard our ])ro<^-ress

towards the <>'oal we li;i\-e set before us, South Africa a meat-
exp<,rtiiio' country, the one presenting' the greatest diHiculty rs that of

anthrax, which is not oidy the cause of serious mortality in live stock,

but is also a menace to hnman life. It is a nuitter which concerns

the whole community, Un- the interests of public health as well as

those of the stock ownei' are involved. And the disease is spreadin<i'

unfortunately, constituting' a sei'ious danf-'er to our exi)ort trade, for

the ])revalence of anthrax in a country is viewed with mistrust by
other countries injportin<i- its pioducts, as such products (avooI, hides,

etc.) may carry the <ierm of the disease. In this country the disease

is heinp- perpetuated through carcasses of aninuils dyin<i' of anthrax
being" leff to lie on the veld, or, w(»rse still, being cut u]) for tlie sake

of the meaf and the hide. It is surprising that more deaths do not

occur through the cartdess liandling or the consuni])ti(Ui of anthrax
carcasses, unless it is that the native community, who ai'e the greatest

offenders, enjoy a considerable deg'ree of immunity from the disease.

In the latter res])ect it is wtdl known that natives addicted to eating

the meat have a stiong belief in the efHcacy of certain herbs as

])reventives of infection, but despite this the disease is fre(|uently

communicated to the eaters, to the gi'eat danger of its spread through-
out the neig'hbourhood.

The efHcacy of these alleged preventives of anthrax infection has
engag'ed the attention of J)]'. Lt'wis, the Assistant (lovernment Analyst
at the Government Lab(uato]ies, Bloemfontein, and of Mr. (libbs,

tlie Pathological Assistant ther(\ Si)ecimens wcic obtained or certain

of the herbs used by Transkeian natives when eating anthrax-infected
meat, who contend that by taking these herbs or infusions thereof
with or before the nu'at, all dangei- of infection is destroyed. Indeed
the belief in the efhcacy of these herbs is not uncommon among
magistrates, missionaries, and tra(hvrs who have lixcd for any leng-th

of time in native districts, and cdlour is lent to the natives" claim by
the low mortality among iliem. so far as is known, in comparison
with the general practice of infected meat eating carried i)ut. The
specimens of these herbs obtained for experiment at the Bloemfoiitein
laboratories were identified by Dr. Schonland, Albany Museum,
(jrrahamstown, as follo^\s, the name by which they are known to the

natives being given in each case:—
1. Rinne.f ecJ/loultiii us. Meisu. (i-])olo lenkonyana.)

2. Acocanthci'd rvncnola, var. sprrhihih.s. (?stlunga Xyenibe,
Ubuhlungu benyoka.)

•"). leucrnnn A fncanii in . Thunb. (Huhlungu benyusha.)

4. Cluyfia Jietero/iJiylla. AVild. (liuhlungu benambo.)

Very careful tests of the herbs were cariied out by Messrs. Lewis
and Gibbs, from the results oi which they concliule that numbers 1

and 2 have no practical effect on the growth of anthrax; and that

numbers 3 and 4 prevent growth in dilutions of 1:50, buf not in a

dilution of 1:100, and can have little or no effect in that direction

under the conditions wliich thev are irsed 1)y natives. Thus
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the claim by the liiilivcs as to tli(' imniunity conveyed by the con-
sumption of those herbs is not established, and some other reason must
be song-lit for Iho usually innocuous results attending the widespread
practice of eating anthrax-infected meat among natives in this

(^ountrv.

South African Exhibition at Amsterdam.
Advice has been received from the Tiade Commissioner, London,

that the South African Exhibiticm held at Amsterdam from the 19th
March to the 10th April, 1921, was very largely attended through-
out, and that as an outcome numerous inquiries relating to trade and
other matters concerning the Union are being received by him. The
objects of the exhibition, it may be remarked, were, according to the
official catalogue, " primarily to bring to the notice of the ])eo])le of

the Netherlands the variety of South African i)roduc1s, .... to

stimulate a wider interest in all phases of South African life, and to

direct attention to the advantages which it offers as a field for the
investor, the industrialist, the agriculturist, and the tourist."

Producers in the Union have well responded to the requirements of

the exhibition, and it is gratifying to learn that already there is

evidence of its success, and we have reason to anticipate that the

laudable objects of the exhibition will amply be realized.

Any movement which is likely to make known the possibilities

of agricultural South Africa and open wider avenues for an oversea
trade is to be welcomed hy farmers whose interests are directly served

thereby, and the extent to which the exhi])ition at Amsterdam will

conduce thereto may be gauged hy the wide range of products
exhibited and the numerous awards received.

A copy of the list of awards has been received from the Trade
Commissioner, which shows the following main sections of exhibits

and the awards in each, viz. : Wool, mohair, sealskins (one gold medal
in each, all awarded to the Department) ; hides and skins (2 gold
medals); leather (1 gold medal); wattle bark and extract (4 gold
medals); cotton (1 gold and 2 silver medals); ostrich specimens and
chicks (1 gold medal); manufaclured ostrich feathers (1 gold medal);
sugar (2 gold medals) ; bush tea (1 gold medal) ; lea (1 bronze medal)

;

canned fish (5 gold medals); minerals (1 gold medal to the Depart-
ment of Mines); coal (2 gold medals); chemicals CI bronze medal);
timbers (1 gold medal to the Foi'est Department); gold exhibit (1

gold medal to the Transvaal Chamber of Mines) ; tobacco (6 gold and
5 silver medals) ; bacon and hams (3 gold medals) ; eggs (3 silver

medals) ; butter (4 gold and 1 silver medals) ; cheese (2 gold, 3 silver,

and 1 bronze medals) ; four companies received a gold medal
each for the excellence of their private stands, and a similar award
was given to the firm candying out the staging effects, the Publicity
Department for an outstanding exhibit of South African pictures,
and the Trade Commissioner for the general excellence of the exhibi-
tion, the success of which was due in no small degree to his supervi-
sion and the efforts of his staff. The awards for wines have not yet
been advised.

Ir may be explainetl that these awards were given only in a

remote sense on a competitive basis, and should be regarded rather in
the light of awards of merit for the general high quality or degree of
interest of tlie particular exhibits,
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Marking, Addressing, and Packing of Goods for
conveyance by Rail.

The iiidilferent marking' aucl uddre.S8iLig' ot packug'es teudcred for

conveyance by rail is causing' the Railway Administration considerable
difficulty, and the result is that loss of goods in transit frequently
occurs and heavy clainis have to be met.

ThivS is an important matter, and consignors of goods are urged,
in the public interest, to give it their special attention and carefully
carry out the requirements of tlie Railway Administration, whose
officials in charge of stations and goods depots have been instructed
to accept consignments for railage only Avhen the following conditions
have been complied with:—

1. All old labels or marks must be removed or obliterated, marks
denoting" the original contents of packages being deleted ; as far as
possible, the actual contents must be marked on each package, i.e.

paraffin-oil, soap, candles, petrol, and such like cases used for

conveyance of other traffic should have the old brands obliterated,

and the nature of the repacked contents branded or stencilled on the
cases.

2. Each article or package must

—

(a) be fully addressed, the method of marking being preferably
by means of paint and brush, or alternatively by means
of a strong tie-on (linen label for preference), or adhesive
label firmly secured.

(b) bear a distinguishing- mark together with the official code
mark of the destination, legibly and durably stencilled or
otherwise shown thereon.

3. Goods consigned to sidings and stopping-places where there
is no resident staff must bear the consignee's name, address, and
destination in full, no abbreviations being used.

4. Small consignments must have the name of sender and dis-

patching station legibly shown on each package.

6. Consignments of such traffic as hides, skins, and metal bars
and rods in bundles, must have zinc, strong galvanized iron, or
wooden discs, giving consignee's name, address, and destination in

full, securely affixed thereto, preferably by wire, or alternatively the
address should be painted on each package. Bales of wool must be
clearly marked with consignee's initials, destination, station code,

bale number, and either sending station's code mark or station

number, w^hichever sender prefers. Hides and skins must be bound
with hempen rope.

6. Consignments of bagged traffic in full direct truck loads to

one consignee must have the top layer marked by stencilling, or
alternatively one bag in every ten must be labelled ; but each label

must show the total number of bags in the consignment.

7. Motor-cars—not packed—must have strong labels attached.
(Make of car and number must be endorsed on consignment note.)

It is also desired to draw attention to the use of packages and
packing which do not sufficiently i)rotect the contents. Consignments
not securely or adequately protected, also where unsuitable receptacles
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arc used, will only hv a<c('])t('(l at ()\\iii'i"s risk, and sendeis will Le
requested to suliseribe (d such eiidorseiiiciit (in the coiisigniueiit udle.

W'itli a \i('W 1() ])i('veii1 iii^' pilf'ei'af^'e. it is reennmu'iided lliat small

inesjied wire-n(>( t Iii^ lie used fo)' the ])aekiiij4- (it lialed o()()(|s, hiiuliu^'

wire i>eiu^' used round the edg'es ot eases, and in order to assist in

identifieati(Ui all ])a(d\a<^'es shoidd contain at the toj) a card or docket

sliowit)}^' the name and address ot hotli scndei- and consi;^uee and
contents, or a lui)licatc address lalud.

The |)re])aiation tor market ot South Atrican produce In an

attractive manner is a matter wlii(di will need the special attention of

the farmer if his artitde is to successfully compete Avith the produce
of other countries on the oversea market. TUit improvement should

comnreTJce in our local methods of marketin<>', and be the ])recursor of

the wider field of oversea trade so essential to the development of the

country. The requiremeiits of the IJaihvay Administration indicate

that ea( li step in the process of marketijig calls for its special atten-

tion as to tlie correct means of (uisuring' ultimate delivery of the

article, and at tlie outset (d' its journey hy rail, whether th(> article

he for local or oversea tiade, care in its marking', addressing, and
])acking is essential. This is ot special impoitance in a country where
)nost of our transport is dom- hy rail, and every consignor should be

acquainted with the correct way (d })re])ariug his produce for

transport. in this res])e(t it is j)ointed out that the official list of

station code marks is exhibited at every station throughoiit the In ion,

and cojiU's may l;e ])urcliased from the railway bookstalls.

A Dreaded Cane Disease.

The sugai' industry of ^satal and /ulnland holds an important
place in South .\ I'lican enteri)rise, and it is fortunate that no ]>ests ot

any seri(nis iiatnic are found at ])resent in oui' cane ])lantations. But
the ])ossil;il it\ ct the mlioduction (d disea>e is cvci' present and calls

for the greatest vigilance on the ])ait of all concerned in the indu.stry.

We hasten to ])nblisli in this issue, theitdoic, an advance report

(received hy the Division of Botany from the lm])erial liureau of

Mycology), forwarded by Dr. (i. H. Lyman. Pathologist in charge
(d' the Plant Disease Survey, Pureau of Plant Industry, Ignited States

Dejiartmeiit (d Agiicnlt ure, on one of the most serious cane diseases

hitherto ie])orted, that of the Fiji disease ot sugar-cane.

At the same lime we would take the oppoit unity oi ])oiutiiig' out
the important work whi< h is being' done hy the Imperial Buioau of

Mycology, 'i'lie ad\anee report (ui the Fiji disease, Avhi(di i^ of sucli

concern to our sugar growers, was nnide to this Bureau, and is an
illustration of its value. The prinmry object of the institution is to

act as an infornuition bureau and to assist in every possible way the
advancement of the study (d' plant pathology in the ovei'seas dominions
of the British Emi)ire. 'I'he Bureau keeps I'ccords of all literature on
mycology and plant ]ia1liologv, and undertakes the identification cd'

specimens: it also keejis in toiudi with current dev(do])ments in spray-
ing ami similar api)liances, and with recent legislation for the preven-
tion of plant disease. All this infoiinat ion is at the service of plant
pathologists in the overseas Dominions, the (Tijveruments of wdiicl.i

contribute to the support of the l*>ureau.
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Inspection of Vine Nurseries.

In the NoveiiilxM'. \'V2(). iimiilx-r of tlu" Jnnnial (p. 711) the

Departiiu'iil made an ai)])('al to iainicis and nuvsoiynien lo avail them-

selves, in their own interests, of llic facilities affoided them in respect

of the insi»eciion of mother-jda ntations of American vines and

nurseries of o>rafted vines, airanited hy the Departnu-nt on the recom-

mendation of til- Commission on Clrafted Vines. The great advantage

of establishing ;i vineyaid on stocks 1 rue to name is ]iatent and need

not he emphasized, and all nurserymen, as well as farmers who have

mother-i»lant:iti( ns foi' llieir own use, were urged to seize tlie

opportunity of having iheir sloc'ks inspected so that the interests of

the public could be scM-ured. in thai stock.- true to name only would

be su]Ji)lied : the farmer also could he sure that his stocks a\ ere true

to name and not a. mixture of varieties very closely related and

difficult to distinguish.

The Government Viticulturisi . who is in chaige of liie inspecti(ni.

lias now forwarded his first report, to the effect that two farmers who
do not sell sto(d\-s had their ])lantations inspected, and that the follow-

ing nurseries were insjjected and the nu)ther-planiations found to be

true to name, viz. :
—

Name Address. A:\rEr.ic.VN Vaiuety.

Wa rdei I

J. A. Ger])or

Porter HcforiTintovv. Tokai. I .Tnciiiiey.. Mctalln-a, Enpestris (hi

Piptrcnf Ti't. Riparia x Riipestris

|(»1 1 t, Aiamun x Rupesstris

No. 1. Mriuvcxlrc X lliipestris

1202.

Darling Briio;, Breede Rivior Jacnui'z.

\V. A. GorlxT ... 1 Klaaifoiitriu, Breede Hivicr ... Jacquoz

1). J. IcEonx ... : La Rome, Tulbairli Aranioii x Rupestris No. 1,

Jacque/..

Trekking of Sheep and Goats.

The trekking of sheej) to and from winttu grazing and also on

account of drought has been a fertile source of scab infection in the

past. In view of the excellent condition throughout the Fnion of

both stock and veld, the Minister of Agriculture feels that prevailing

circumstances offer an exceptional opportunity for a sustained effort

to eradicate scab. He wishes, therefore, to Avarn all those concerned

that no facilities for the movement of infected small stock will be

given under any circumstances, and trusts that every stockowner Avill

do his utmost to assist in preventing the spread of the disease and

co-operate in a determined elfoit to cleanse the Tnion's flocks, seeing

that the ])resent favourable conditions will be conducive to that end.
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DEPARTMENTAL ACTIVITIES

April, 1921.

(NOTK.—The work of the several Divisions and Schools of Afirioulturc covers a wide

range of agricultural industry in the Union, and we give hereunder notes and observations

from certain of them treating with matters of special interest coming under their purview

during the month. The object nf these notes, which aie not concerned with general routine

work, is to inform the farmer of such matters as are calculated to be of interest and helpful

to him at the present time.— Ei>iTOR.;

THE DIVISIONS.

ENTOMOLOGY.

Codliiig-nuAh.—Apple aud pear growers in the areas iuto wliicli

the removal of apples, pears, aud quinces, aud of receptacles that have
contained such fruits is prohibited, had better try to get their local

farmeis' associations to urge the maintenance of the prohibitions, if

they wish them maintained. It is full time the present regitlations

were amended, and it seems probable that unless there is strong

opposition they will be altogether withdrawn. A few years ago the

Department wrote to each jVatal association to learn its views on the

subject; and as only one association took the trouble to rejjly, it is

naturally assumed tliere would be no serious objection to throwing
open the whole of the Province to unrestricted traffic in the fruits

concerned. The protected area in the Western Transvaal is now
infested in several places, and the restrictions are no longer justified

there. Recently it was discovered that a large apple orchard at

Ermelo, in the eastern Transvaal, is infested; and as Ermelo is the
chief centre there concerned, it seems as if the restrictions might as

well be taken olf the wliole of tliat area. The pest is said to have got
to Ermelo with old fruit boxes. The boxes must have been introduced
in vioUition of the regulations. The public is cautioned that the
removal of apple and pear boxes, etc., into a closed area maj- involve
both sender and receiver in very serious trouble. Neither professed
ignorance of the prohibition nor negligence on the pait of milway
officials is accepted as excusing a violation.

Locusts.—The j)ublic in general is hearing very little about
locusts, but it has probably been thirty years since there was anything
like so widespread and rapid a breeding up of the pest as there has
been in the present season. Time after time since 1911) locust out-

breaks that threatened very seriously to achieve innnense proportions
have been " nipped in the bud "

; but the rec(n-ds of the past fail to

suggest any " bud " of such magnitude and vigorous growth as has
showed this year. The nipping process is still proceeding vigorously
at the time of writing, Tth May, long after voetganger locust trouble
for a season is generally over. March and April were wonderful
months for the growth of vegetation in the Karroo, but the months
were still more astonishing in their effect on the locust. It was rather
exceptional for the insect to occur in distinct generations. One
generation followed another in quick succession, and hatching
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appeared to be a continuous process. Commonly swarms were made
up of voetgangers in different stages, amongst which fliers were
mingled ; and in some places the veld for many miles together was
reported to be seetliing with lioppers, the outbreak more resembling

an extraordinary superabundance of non-swaiming grasshoppers than

an occurrence of a gregarious locust. I]i Canada and the United
States, non-swarming grasshoppers often occur in prodigious numbers
and are very successfully poisoned over hundreds of thousands of acres

of grain land, a bran or saw-dust bait being used; but the scarcity of

material and of labour renders efficient action of the vsort quite imprac-
ticable on the South African veld. Apart from its occurrence in

many thousands of swarms, most of which have been poisoned, the

locust this season appears to have been liviug after the manner of a
grasshopper over an enormous area. Swarms have been reported here

and there all the way from Warmbad, South- West Protectorate,

south-eastwards into the Willowmore and Jansenville districts, oOO
miles away in a direct line. vSingle large farms have had hundreds
of swarms in many cases. Last year no swarms were reported. So
far as 'is yet known to the Department there have been only a few
swarms of voetgangers in Gordonia and none in the Transvaal,

Griqualand West, or the eastern Bechuanaland districts. The out-

break during April was most intense in the Murraysburg and
Aberdeen districts, but also was quite bad in Beaufort West,
Carnarvon, Victoria West, Prieska, and Britstown. It extended from
Hofmeyr and Cradock districts on the east to the Clanwilliam borders

and into Namaqualand four hundred miles to the west. Some swarms
of fliers were reported near Graafwater, in Clanwdlliam. On the

whole, the farmers have worked well, and there has beeii a notable

absence of religious scruples being urged as an excuse for neglect

and little resort to other measures of destruction than through the

use of the Government locust poison. The poor, ill-educated class of

farmer has, generally speaking, needed less attention to get to carry

out the requirements than the well-to-do educated class.

The outlook for the coming season is for a much more intensive

visitation of the pest over a much larger area. A great number of

swarms of voetgangers naturally escaped detection in thinly populated
parts, and, as already intimated, there has been an extraordinary
prevalence of solitary locusts. The solitary locusts appear, from
reports, to be noM' moie numerous in many districts outside of this

season's region of swarms than they were last season inside this

region. They have l)een reported abuudant in the Kimberley,
Herbert, Fauresmith, Philippolis, Hopetown, T)e Aar, Richmond,
Philipstown, ]iethulie, Colesberg, and Albert districts, and further
observed in the Wodehouse and Oudtshoorn districts, respectively

far east and south of this season's swarm region. The examination
of specimens has removed any doubt that the insects observed were
true brown locusts, while the variableness in size and colouration of

the si)ecimens has indicated them as individuals reared in comparative
solitude. AVere they typical of the insect as it occurs in swarms, it

would be thought they were wanderers from swarms bred at a distance,

whereas the chances seem they developed neai- where they were found.

It should be stated, however, that, while one is deemed probable
and will be prepared for, there is no certainty that we will have a
greater outbreak next season. The great reduction in the ]iest wrought
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by the i)ois(tiiiiif4 operations ]na\ ehaiice to lla^e l)io\i<ilil it down to

the point wheri^ natural enemies can (h'al willi it in niany or even
most hK-alities where eggs are laid. 'J'Ju' help ot liirds during April

was triHing. but parasitic flies in great nuinliers were ohserved at

work am(»ng.st eggs and at the tliers in widely se|)a rated localities.

J3ad as the outbreak has been, there has been lilllc loss id' crops

and, except in a lew places, no serious loss of veld. ()rdinarily the

insect restricts itself almost entirely to jilants of the uiass family,

but this season some patches of lucerne w'er(> eaten lo baic stems.

The rains have beei] so fieqnejit and heavy, howe\er. that lucerne

and veld speedily outgrew injury. The Magistrate at Aberdeen
reported '3.45 inches in March and '^.40 inches in the first three weeks
of April. For a generation an oft-told story in the Karroo has been

that the locust does good by preventing isteekgras from seeding. Tlu'

locust has now rather spoilt its good reputation in this respect for,

according to the rvTagistrate of Murraysburg. it has this season left

the steekgras practically untouched.
Slight losses of stock through the caieles> use of the poison h:\ve

been reported from the Aberdeen. Murraysburg. and WilloAvnntre

districts, but probably £100 wcnild cover them.
The countries to the noith of the Union continue to enjo\

immunity from locust visitation. The records of the past suggest it

is about time for another breeding-up of the red locust, but there is

still no sign of growing trouble with this pest. A recent newspaper
report that it had a])peared in the Aberdeen distiid had no
foundation.

.1 Jjddijhi r:l Ldini l/uif J'rri/s iijjoii .!/(/.<.—A very mterestijig

disc(jvery has been made by Mr. I{. H. Harris, of the ])ivision of

Entomology, ])url)an, m connection \vith the larval habit of the

ladybird (Jrtalut pdllevs Mnls. Mr. Harris lias succeeded in demon-
strating that these larvae inhabit ant nests and the environs thereof,

wheif they seize upon and destroy tlie living ants. The ladybird
larvae are covered Avith dense tufts (jf white secretion, so that they
greatly resemble large mealy l)ugs. They do not [)ursue the ant.

but appear to rely upon the natural inquisit i\ eness of these creatures

to bring them within striking distance; then the ants ar(> capttired

and destroyed.

The beetle (Jrfalia jKillens is lepresenicd by s])ecimejis in the

collection of the Division of Entomology from Jvwanibonambi. Zuhi-
land, and in the Transvaal ^luseum by nniterial fiom Durban (Natal).
]*ietersburg. ami Lydenburg (Tiansvaal ). The Zululand s])ecimens
were determined b.\- Di. (j. K. Maishall. of the Im])erial Bureau of

EntomologN ; those in the Transvaal M\iseuni i)\ I'rof. ^^'cis<^ of

(irermany.

In connec'ion with the specimens mentioned as coming from
Zuluhunl. it is interesting to relate that these were taken from a

fluffy white mass found in the centre cd a red ant's m^st. This was
collected by Miss ^1 \rylde-Bro\vn and forwarded to the Division
by the Director of the Durban Museum. At the time no susi)icion

was aroused as to the I'eal sigiiificam-e of the ])resenee of these
coccinellids in the ants' nest.

Mr. Harris' observations were in connection with the attack of
the (h1,iJi(i larvae n])on Pluidalc jnnicfiihifa ^feyr. at Durban, Xatnl.
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Beetle Mise/iief III I'liiiitatiuns.—A consideial)!*' innoiiiit of

lULschief is Ireqiicntly ;nc<tiin)lis]i('(l in VdUiig' phuiliii ions l)y cuiculios

ov 'weevils of llie oeiiera J'nifosf r(i/)li us and Sfrop/iosotUKS. J^^arly in

this year a ease \\as i nvcst i^^atcd at Del mas. Tiansvaal, wIhmc many
hansjdants of eu('al\])tus were drstioyed by one of fliese insects

i /'rnftisfi ii/)li IIS 11 III /i/ienlhs). This damage Avas restricted to certain

l)l(!cks of trees and iijxm in(|nny il was found that tliese l)locJ\s liad

heen |iieviousl \- culli\ated to maize. The beetle in (|iie.stio]L is one
that injntt\s mai/e in certain soils, noticably the red soils of the
Springl)ok Flats. In tliis case the weevils liad bred in the ]uaize

lands last season, and ujion coming' (o maturity this season found
only the young euealNptus tiaiisplants upon wlii(di to subsist, '^rhe

(himagc \\as of a non-prcvcutabb' natuic. under the cii'cumstaiices.

and iIm^ Iroulilc not ci:c likely to })ersist.

Yt)ung' trees, fruit and otherwise, arc also often injured b\' wing-
less weevils of llie g(Mius St)-opJi<isoiii us, noticeably in the Transvaal,
'i'hese are vfdd insects, and the attack', being' confined to newly
cultivatetl lands, follows on the fact that the insects ai'<' ]»resent. as

larvae, iji tlie soil when it is broken. Later, when they emerge,
their natural host ]dants have disa])pcai'ed , and. lieing- unalde to

migrate any distance, they gathei' upon tTic young trees foi' food.

This miscdiief is also of an unavoidable natujc and tiansient, seldom
ifcurring after the tiist season.

(hir l']astern l*]'o\inc<' l^lntomologisl , Ah. J), (iunn. has lately

reported a consideiablc amount of damage accom])lislied by
Sfni/iiidSDinus weevils iji the Bathuist district among certain young
gum and pine jilantations. Pinus insK/nis iwos al)oul a year old
Were defoliated, ajid also the terminal growth (d' xoung /'J iienl j//itiis

sdlifiiKi; Eacah/pfiis filohulus -was found untouched. The main damage
was done earl_\' in A})ril, hut fortunately the recent heavy rains in
the district ha\'e enal)le<l both gums and ])ines to make some recovery
and put on new gi'owth. An atteni])! \\"as made to niitig'utc the
nuisance by hand-collecting the weevils. This was not found srn.'cess-

tul, however, as the weevils ]troAe(l too active f(ir \\\{^ nati\e gills

cmpi<iyed in their ca])ture.

\] Willi/ [{ems. Kegarding the Mai'ch outbreak of woolK bears

or hairy grubs in the Free State, the following- remarks upon the j)est

are quoted from a letter written by Mi'. C^ •! . de A'illiers. of Poundis-
ford. Bloemfont ein District: '"These cieatures congregate where
t hei'c is any food they like, such as ])unipkiii lea\es ami stem> and
more especially potato lea\'cs. 'J'licy are not particularly fond of tall

lank grass, and when aniongsl grass thc\- seem to roam about sing-ly

in all directions. They ai'c fairl> good travelleis and can ])ut on a

considerable i)ace. They are fontl of lucerne, but ha\e so wide a

lange of tastes as to include the folIag(> of peach trees. Where they
congregated on jjlants in my son's A'cgetahle garden, he reduced them
considerably ])\ beating them to death, in the (^arly morning', Avith a

wet bug'. 1 am told that spraying' with carliolic (li])s does not s(^eni

to kill them, and wJiere on(> sprays with arsenate (jf lead the sprayed
Aeg'ctalion is aAoided."
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Fruit Moth.—in lilt; latter part ot April reports of injury by this

sporadic pest, Acliaea leinardi. -wprc received l)y the Division of

Entoniok)i^y linm the Transkei.

FenncioHs Scale at GreyUngsiiKl

.

—Dni'ing' -^>iil pernicious scale

was icund at (jreylingstad by Xursery liispeclor \ au der Vyver. This
nnikes a new liut nol u)iex})ecied lociiliiy tor this ])est.

BOTANY.

A iueetinj4 ot the cojunuttee (jf the Jiotanieal Sur\e\ was held

in Capetown during April, and was attended by all the officers in

charge of the administrative areas, and by the chief Government
officials connected with the survey. Sir Thomas Smartt and Mr. P. J.

du Toit, Secretary for Ag'ricnlture, were also present and addressed

the conference. The botanists in charge of the different areas

summarized the work which had been done in their sections since the

inauguration of the survey ; Dr. Du Toit, Acting Director of

Veterinary Educiilion and liesearch, read an important paper on the

})resent state of mir knowledge of the poisonous plants of South
Africa, and Dr. Phillips gave an account of his vehl-lmrning
experiments.

AVhile in Capetown Dr. Pole-Evans discussed the whole (question

of fruit export with the Minister of Agriculture. He was instructed to

continue the investigafions in citrus fruit wastage by the Division,

and to extend these operations to include a fhorough investigation

into the wastage which has been occurring in deciduous fruits.

In spite of the continued wet weather the citrus canker situation

continues satisfactory, and no fresh (outbreaks liave occurred.

The officer in charge of the Groenkloof Experiment Station visited

Xatal, where he, has been making a study of pasture grasses,

especially Kiku>ii, under Natal conditions. Miss Stent, who has gone
to England on leave, intends to spend two months at Kew in the

study of a col'tiction of South Africiin grasses from the National
Jlm-baiium.

During the month IGT ftingi have been added to the cryptogamic
herbarium: these include an exchange collection of Swiss fungi,
])rincipally rusts. Owing to the contintied wet weather, it has been
possible to continue a study of the mushrooms and other fleshy fungi.
Numerous interesting and rare fungi have been received from corres-

pondents during the month, including specimens of Foli/plocium
niqaiiians, Morchelhi coiiicu, /'/lellorina sqiiovioso, and Tcifeivia

claveryi.

Advice has been sought from the Division on the following plant
diseases : Die-back on apple trees (Cytospura leucostonia), apple
mildew (FodospJuiera leucotricha) ; various frtiit spots on apples ; a

number of diseases of tobacco and cotton ; early blight (Macrosporiurn
solani), internal broMn fleck, and Fusariam on potatoes; rose mildew,
milde-\\ on vegetable marrow, tomato leaf spot, bacterial disease of
(•al)b;ige and lieaiis, and a disease of the avocado pear.
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TOBACCO AND COTTON.

Tlie following are tlio Aviimers of the British Cottou Growiug
Association's competition for the best fields of cottou of 50 acres and
10 acres respectively, grown during 1!)1U-11)20 :-

—

50 Acrc.s.

ist prize, .£100: Gass IJros, liarbertoii. 'V()\;\\ score, 8L*.8T

per cent.

2nd prize, £bO : H. J;. Hall, Touiango, Nelspruit. Total score,

75.85 per cent.

;3rd jjrize, £25: L. G. Trichard, Tussenkouisl . District llusten-

burg. Totnl score, 72.09 per cent.

10 Acres.

1st prize, £50: Mrs. P. Zeederl)erg, Barbertoii. Total score,

86.39 per cent.

2n(l prizes £25: A. E. Waiuwriglit, Bailierton. Total score,

77.(30 per cent.

'3rd i)rize, £12. 10s. : A. X. Venter, ]3;irl)erton. Total score,

76.16 per cent.

There were more than a hundred entries, but about half of tliem
dropped out for various reasons, leaving 52 remaining in till the
final results were obtained.

Our thanks are due to the British Cotton Growing Association
for inaugurating this competition, which has been most interesting,

and judging from the keen interest displayed by most of the com-
petitors, it should be most valuable in improving cultural methods.
it has also demonstrated clearly the importance of planting good
seed of the longer staple varieties.

The Chief of the Division, accompanied by his Xatal represen-
tative, has just completed a tour of jNatal and the Transkei, inspecting
cotton plantations, some of which are very promising in spite of the
adverse weather conditions. Most cotton planters are busy harvest-
ing. Mr. Scherfhus also visited the vSpelonken, where the (Jceann

Development (^. is beginning cotton planting in an experimental
way; should their trial fields, this year 128 acres, prove suitable for

cotton culture, it is proposed to develop on an extensive scale.

VETERINARY EDUCATION AND RESEARCH.

Austialum Antlir.ix \acci/ic.—Some mojiths ago a quantity of

anthrax vaccine, manufactured by the McGarvie Smith Institute,

Sydney, New South Wales, was received at the Research Laboratory,
Onderstepoort. Tests were carried out to determine Avhether the
vaccine produced any ill-effects when inoculated into animals, and
how strong the degree of immunity was in animals so inoculated.
Our tests seemed to show that the inoculation was quite safe, in so

far as no inocnlated animal even developed any signs of anthrax,
and no other ill-effects of the inoculation were noticeable. It must
be pointed out, however, that the number of animals inoculated was
far too small to make this point (|uite certain. Experiments carried
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out at the saiui' tiiiif with Siioic vaccine ])iviiare(l at this hihdiatoiy

;^avt' e(jiiall>- j^ood results. And yot wlien this vaccine was used on

hundreds of tliousands (d' animals in the ti(dd, s\V(dlin<is appeared in

niaii_\' cases. \Ve are not in a jxisition to state whether the Ansti'alian

vaccine also proc'iuces s\vellin<i;'s nndei- cei'tain circuinstan<-es in the

field.

The (h'j^ree ot imninnitx ])roduced hy t lie Aust ral ian \aecine is

und()ul:te(lly a y'ood one. \Ve have tested inoeuhiled animals with

v;iri()us quantities ot virulent anthrax <>'ernis. and have tound. as in

llie case of our Spore vaccine, that, ex'cejjt w liere very lar^c (juantilies

were ust'd, the animals resisted tlie infecti(ni.

Il is ini|H(ssil)le to sa\ how lon^' animals inoculated with thi'

Australian \accine remain immune. The (Uily wa \ to estal)lish this

is to wait for periods iiii to a year and lon;4'er and then to test the

animals a^ain.

One drawhack of the Australian \accine i> the smallness (d the

dose. Cattle should receive two-fifths of a cubic centimetre, and
lunses, slieej), and eoats one-fifth. This nmkes the o])eration rather

difficult for the farmer. The price was quoted to us as working out at

'^M. jier head foi' slice]) and Sd. per head foi' cattl(> and horses.

THE SCHOOLS OF AGRICULTURE AND EXPERIMENT
STATIONS.

CEDARA, NATAL.

Hatlstoriit Efjccls.
—'The defoliation ot the trees caused by tlie

\ ioleiit hailstcrin mi the ITth March, followed hy a sj)ell of warm
weather in .Viuil. has resulted in many of the fiuit trees breaking-

into lilossom ami staitiny new urowtii this month. .Vs a measure
for retard in<^- thi> iinfc.it >inate a(di\it\, euHI\;iti(Hi has lieen williheld.

and the usual autumn plou<ih iiio' is lieini;' dela\'ed.

i tihic of I mlccdrl ic(itc(] ('otiuii-sccd ('akc diid .I'cnl as Feeds for
Slue/:.—Farmers seenj to be apprehensive of the effects on their .stock

of the lini that is always present in these materials. It may, however.
b<' pointed out that these feeds have been in use in America and
Murope for a large number of years, and no s])ecially deleterious

elfecds Iia\'e been noticed through the presence of the cott(m tibre. Of
course, the comijaial i Ncly large auiounts of husk and lint in thesri

materials lower theii' feeding value as compared with tlie decorticated
xai'ieties. but as long as the materials are uy) to the usual standajds in

c()mpositi(Ui. and are not inouhly oi' liave not heated. ;ind contain no
excess of husk ur lint, they should i)rove to be (|uite us(dul adjuncts
to the ordinary foods grown on tlie farm.

11 ma>- he j)ointed out that all products of the cotton seed have
been foumi to contain some principle Avhich is often harmful when
led to calves and pigs mure especially, so some caution has to he
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exercised in this respeid. The vindecorticated products in paiticular
have also certain astiiiipent ]nopeities wliicli would licl]) to corveet

the a])erieiit iidioii ot liie young' grass in tlic curly spriiii;'.

Foil it h K<i!)-lii III II 11 lest.—Tills \\;is coiu nicuccd on the 1st Ajjril,

1920, and terminated on tlie 2nd March, 11)21, a ])('riod ot 48 weeks.

The acconiniodatio]! availahle was the same ;is in the i)rt'vi(nis

tests, viz., 120 single })ens. A full description ot the pens is given
m Local Series Bulletin ^o. 70, pnhlished hy the J)ei)artment of

Agriculture. Eighteen coniijetitors made <'ii1iics of twenty pens, eacli

pen containing six birds. Of these pens, sixteen were from Xatiil

breeders, two from the Transv;i;il . ;ind one eacli from tlie <)r;nige Free
State and Cape Provinces.

Of the twenty entries, titteen were I'tility White Leghorns, two
Wliite Wyandottes, and on(> each of tlie t(!llowing hreeds : Aneiuia,

Black Minorca, and Rhode Island Eeds.

As in the pievious lest, only two-ounce eggs were comited fioni

the commencement: as will he seen from the totals given, a big per-

cen'^age of underweight eggs was ccdlected, but nearly half of them
were laid by two pens, one of which laid the largest nund)er ot eggs
in the test, \iz., 1184, or 174 eggs more tlum the jien \\ hich won the

test.

The weather during the period under review was hy no means
ideal; as is usual in this hicality, sudden (dianges were experienced,
and cold mist_v days were frequent from (Jcloher to April.

The three leading places weie oecui)ied hy Flility White Leg-
horns, and the fourth by White Wyandottes. Tlu' silvei- and bronze
medals presented by the South African Poultry Association for the

pens laying the greatest nundtei' of standard-weight eggs during the

test were won by Pen ]Vo. 7 (White Leghorns) (owner, Mr. A. B.
Cheney, Pietermaritzbrug, ?vatal) and Pen Xo. 1) (White Leghorns)
(owner. Mr. R. Porritt. Pieiermaritzburg, Natal), respectively with
100?) full-weight eggs and 7 underAveights and U-!2 full-Aveight eggs
and 181 underweights.

The best individual record was made by Hen No. 84, Pen No.
14, the property of Mr. A. J. Hawkins, Pietermaritzburg, Natal,

with 205 full-weight eggs, the second being Hen No. 4i). Pen No. 1).

the property of ^Ir. P. Porritt, Pieternnrritzburg, Nal;il. with 204
full-weight eggs.

The total egg-yield for the 48 weeks was l.'),0!ll, giving an
average i)er bird of 159 eggs. The total value of first-grade eggs
pi'oduced was £106. 17s. L.d. : the eost of feed during ilie test

amounted to £85s. 10s. ^'d.

Wet mash was fed in the morning, green food at uoon, and grain
in the afternoon. As in picvious tests, the grain was fed in scratch-

ing littei' in the houses, in order to give the birds as much exercise
as possible. The average amount of mash consunn^d ])e]- bird during
the test was 2.9 oz. per diem and of grain 2.5 oz. A supply of

flint grit, oyster shell, and charcoal was always before the birds.

Only three deaths occurred, which nni\ be considered very
satisfactory.
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elsenburg, mulders vlei.

Codling-inolh and Red Scale (Jonirol Invest ijjalidvs.—The follow-

ing- iiotos by Dr. Pette.y, Lecturer in Enloniolog-y, aic ])u1)lisli('(l as

a preliminary report on tlie 1920-191^1 season :
—

1. Powder dnstiiin' wjtli a niixiuic of 15 Ih. lead aisciiale jjowdcr

in 85 lb. fine lime versus a liquid S])iay of ''2\ 11). paste lead aisciiai;'

and 40 imperial gallons of water, in the contvol of codling-moth.

Detailed records show that six a])])li(atioiis of dusted powder in

comparison with six applications of liquid on Kieffers resulted in 70

per cent, clean, fruit in the dusted area, and 92 per ceiit. clean fruit

in the sprayed area. Dusted Beurre Hardy pears produced 00 per

cent, non-infested fruit in comparison with 89.3 per cent, nom
infested in the liquid-sprayed trees. As the lime used in the dusting-

operations was of {^outli African manufacture of a poorer quality in

respect to texture and weight than that used in North America, where
dusting in many cases has been successful on apples, the writer will

not be satisfied that dusting of pear trees has been given every oppor-

tunity to demonstrate its success until imported special dusti ig lime

has been tried.

2. South African manufactured ])aste and ])o\\(lcr lead arsenate

versus two reliable imported brands.

The local manufactured paste and i)owder were both found to be

fully as satisfactory in every respect as the imported lead arsenates.

This should be of interest to fruit growers, as the former products

may probably always be purchased more cheaply than the imi)orted.

Powder lead arsenate is quite as efficient as the paste, and has the

special advantages over paste of not drying out, of being more quickly

mixed with water, and more chea])ly transported.

'•\. Calcium arsenate powder versus lead arsenate ])aste and
powder in the control of codling-moth.

Duchesse and Kieffer trees sprayed with a mixture of f lb.

cahuum arsenate powder, 3 lb. stone lime, and 40 gallons of water
produced respectively 73 per cent, and 67 per cent, clean fruit in

comparison Avith 93 per cent, and 91 per cent, non-infested for the

lead arsenate sprayed trees. It appears that calcium arsenate, a

(om])aratively new insecticide, wdiicli is considerably cheaper than
l(>ad arsenate, and is reported to be efficient in the control of codling-
moth, especially in Canada, Nova Scotia, and Oregon, is a failure

under South African conditions. Tt may, however, improve the
efficiency by strengthening the solution, but much increase in strength
would make the difference in cost between the two insecticides so little

that its substitution for lead arsenate would certainly be inadvisable.

4. The influence of bordeaux on tln^ efficiency of lead aisenate
in the control of codling-moth.

Kieffer and Beurre Hardy trees sprayed in the two first codling
ajjplications with 21 lb. lead arsenate paste in 40 gallons bordeaux
mixture (4-4-40) produced 88.3 per cent, and 8.3.1 per cent, non-
infested fruit respectively in comparison with 91.9 per cent, and 89.3
per cent, clean fruit for the trees where water was substituted for
bordeaux mixture. This indicates that lutrdeaux destroys somewhat,
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but iioi very seriously, the efficiency of lead arsenate. Until this is

further investigated, fruit "-rowers should not use less than 2i lb. paste
or 1| ll>. pov^^der lead ai'senate in 40 imperial gallons of liordeaux.

Probably the normal efficiency of lead arsenate in bordeaux Avill be
maintained by increasing slightly the amount of lead arsenate in

every 40 gallons cf water.

5. Arsenite of soda rc/su.^ lead arsenate in codling control.

Williams and Benrre Hardy trees sprayed with ] lb. sodium
arsenite in 40 gallons of bordeaux or in 40 gallons of water, to which
was added 3 lb. of stone lime, i)roduced respectively 57 per cent, and
83 per cent, clean fruit in comi)arison with 84.1 per cent, and 91.5

per cent, non-infested fruit for the lead arsenate sprayed trees. The
inefficiency of the killing capacity of the sodium arsenite, a mucli
cheaper arsenical than lead arsenate, together with the severe burn-
ing of the foliage and fruit which resulted, discourages tbe use of this

insecticide in orchard spraying.

6. The efficiency of conct-iitrated lime sulphur in the cf)ntro1 of

red scale.

Xiefter pear trees sprayed with Capex (concentrated lime sulidiur)

diluted at the rate of 1-10, shortly before buds had opened in spring,

and with no foliage spray of lime sulphur applied later, produced
45 per cent, of fruit infested with scale, in comparison with 5 per

cent, infestation for trees sprayed at the same time with 1-10 lime

sulphur and later with the foliage 1-40 dilution of lime sulphur
during the first two codling applications of lead arsenate. Beurre
Hardy and Duchesse pear trees sprayed with Capex, 1-20, in late

winter before buds had burst, and with no foliage sprays, produced
respectively 3.3 per cent, and 44 per cent, scale-infested fruits in

comparison with nine-tenths of 1 per cent, and 9 per cent, for trees

sprayed at the same time with 1-20 lime sulphur, and later twice wdth
a foliage spray dilution of 1-40 during the first two applications of

lead arsenate spray for codling control. Results indicate that red

scale cannot be effectively controlled by one df)rmant spray of

lime sulphur at a dilution of 1-10 (4.5 to 5 degrees Beaume), but
that in addition to the winter application two foliage sprays of a 1-40

(or 1 degree Beaume) dilution will much more eft'ectively control this

pest. If this proves to be so in seasons of normally warm springs,

fruit growers of the coastal regions of the Cape should consider the

substitution of lime sulphur foliage sprays for bordeaux in the

contiol of fusicladium, as the former would assist greatly in the

control of young migrating scale insects, as well as prevent the

fungus disease. Inland fruit growers, wdiere the spring is dry and
hot, should use concentrated lime sulphur as a foliage spray with
caution, as it is likely to produce burning.

7. Ten unsprayed trees in the oichard ])r()duced an average of

68 per cent, wormy fruit.

{Note.—Most of the above experiments should be repeated and
extended before the jonclusions are put into practice by the fruit

grower. The orchardist should depend on established methods of

insect control, starting new ideas at first only on a small scale, if at

all, until they are well established by experiment and demonstration
by the expert.)



502 Journal op the Department of Agriculture.

POTCHEFSTROOM, TRANSVAAL.

.]/(ii:c Sil(///c.—All tile ui;ii/,(' ciop.s ])l:iiitt'(l uttcf the 1st .Iniiuaiy

AW l)('iii<i' tiiiiH'-;! iiild silaj^c willioui dchiN . a> tlic (yu])> aio niakiiij^-

11(1 headway now as a result of the ((UiiiJaral ively cdld iii<''li1s.

/'<<! Aiiihcr Cd/x .--\i llic caHlf |)ost. IJiakspniit, a cioj) of red

aiiibei- cane (sweel soi jiliuni ). sown on llie -'ifllli i^oveiiilx'V and sul)-

se(iueiiliy healen down to llie yi-ound mi tlie :!()tli .[aiiuaiy Uy hail,

yielded a phenonn-na II \- liea\\\ cioi) of ^iicen fodder, whicdi \\as (nnied

into silaii'e.

Tcff.—Teff has j)iove(l a leunii'kaLle drouolil-re.sistinti' croj) when
once estahlivshed. Stands of teff wlii( h wei'e considei'ed so ])()or that

operations to replouj^'h the ^lound weic eomnieneed and only dis-

continued wlieii the land hecanie loo wet, uavc heautiful and heavy
cidjis (d' hay as a result of Ihe AFarch rains.

\\ lu'iil Items.—AVlnsil "irowcrs in ihe ^estejii and north-western

secttions of the Province ai'e advised to jiut their wheat crops in by the

lotii June. Heavy yields cannot he e\]ieclcd fidni crops sown after

that date. From experience here il would seem si ill hettei- to .sow

wheat fiom the middle to the eiul of May, h\it for earl\ \arieties this

j)rocedure may lead to losses from late frosts in certain years or, under
noimal conditions, heavy losses throuph destruction l>y birds con-

se([uent on lh(> croji providiiif^' food to ;4)ain-eat iny- hiids when they
have coniparat ively little else 1o a (tract them. A limited amount of

wheat seed is still available fen' sale to fai'mers, inidudiufi- the v;\riety

American No. (S, wliich is resistant to attack by birds.

Farmers' associations servinj^ the inter(>sts of wheat ^^rowers aj'e

requested to undertake a eam])ai<4ii of destruction of ^rain-eatin<>' birds

during' the montlis of July and Auj^usl. [f funds are collected by
each association (about 5s. per giower is suf^'gested) and forwarded to

the Princijial of this Institution, manna and other suitable seed will

be ])urchased, icndered poisonous and forwarded io the associations
for distribut ion. The requirenu'iits of individual men cannot Ix^ dealt

with in tills way.

Mdizc Cunferencc.—X conference of maize o-iowcis was held at

this Institution on the fith Ajjiil, in order to allow farmers to \iew
the ex])eriment work carried on with maize here. In addition to the

demonstrations, a series oi lectures were delivered on subjects con-
nected with nuiize ^'i-owing'. About sixty farmers from various parts
(d' the Province and the ()ian!^(' I'ree State attended the c(mference.

( >j)li t/nil 11)1(1 .~'l\\\s has been very pre\alent in all stock here, as

well as at Brakspruit. The Ilei'eford breed seems to l)e especially

.susceptible to this eye disease more so than any of the other breeds.
r!ases of o])lithalmia in Afrikander cattle are very rare, and the Sussex
breed is a j^'ood deal more resistant to ophthalmia than the Hereford.
On the other hand, the number of cases of infection in Friesland and
Ayrshire cattle have also been very numerous durine' April.
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]'criniii.—Tin's Tiistil utioii ii(i\\ possesses a (Mayloii ^asfsill^'

macliiiic. Ii\' means of wliicli hoi .sulphur tunu's can l)e hh)\\ii inio

tlie luiifows of lats. lesulfiu^' in ihe desf luci it)ii divectly and
indirectly (d' whole cohuiies of the xcruiiu. It is tliou^^ht 1ha1 llie

uiaeiiilie could lie effecti\'tdy used a^amsl spviiij^-haies. j^round-

s(|uinels. etc. This last has, howevei'. not heen tried.

GROOTFONTEIN, MIDDELBURG (CAPE).

\\ licdl Solemn

.

—.June is considoed lhe hest jnontli for sow iu^'

mid-season varieties of wheat, siudi as Federation, Main's Pateiit,

Mar(|\iis, Ivirly Spring', etc. The last named, a hearded variety, the

ori<>in of whicdi is iiiiknown. is not really an early wheat, and is often

confused with S])i'inf>' Farly. which is lieardless. Should the seed

to be sown Ite infected with smut, or have heen tlnashed l)y a tra'vel-

lin<>' ma(diine, it is advisable to di]) either in formalin or co])])er

sulphate.

Formalin is ivcommended as follows: '.iO ounces formalin to 4-)

gallons of water, (jr 4 ounces to 'J] ])araftin tins of water. If the seed

contains unbroken smut balls, it is advisable to wash it first; these

will tben swim on the surface and ctin be skimmed oft. I'liis is

necessaiy because the smut spores are enclosed in a touj^h skin and.

unless broken, the dip mixture canmtt |)eiietrate. WTien unbroken
smut l)alls have not been removed, they are likely to itnnfect the seed

during' the subsequent seeding o])ei iitions. After immersing- the seed

for 10 minutes in the solution, reinoxe an<l coxer with a bucksail or

empty sacks for two hours, and then spread oiit thinly to dry and
sow as soon as possible. If a seed drill is used it will be necessary

to adjust the feed regulator to albtw for the increased size of the

grains due to swelling; this ina\ be an\tliing from lo to •')() per cent.,

according to th<' jxM-iod allowed for di\ing.

Ff co])])er suli)hate is used, the following quaiilities are recom-
mended: 1.', lb. to 10 gallons of water. Immerse seed for •> minutes,
stirring well, tlien drain for 10 to 20 minutes and reimmerse for a

few miinites in a lime solution made of I lb. freshly Imrnt lime mixed
in 10 gallons of water. The object of redi])])iiig in the lime solution

is to neutralize the caustic effects of the co]»per suli)liate on the wheat
^ierm. Any ty])e of xcssel may be used for holding the formalin
solution, but a wdodeii \"essel is necessary when using bliiestone.

As mcjst forms of dii»])ing to lie sm-cessful in destroying the smut
spores may also injure the germination of the seed, esjiecially machine-
cleaned seed, which may be slightly damaged dining thrashing,

growers are advised to pro(-ure their seed from a clean crop, and. if

possible, to tiaiii]) it out. thus escaping' the risk of smut from an
infected cro]). Tiampiiig the seed is recommended in })reference to

thrashing wiih a machine, as the latter injures the grain to a certain

extent and, if a trav(dliiig- one that has thrashed smutty crops

jireviously. it will infect a clean sample of seed.

All \arieties may be sown slightly thicker than for May sowing'.

('Iiincsc Liii-cnii' .^VrJ.- - Farnu-rs aie reminded that this Institu-

tion is the only grower of "Chinese" lucerne, and applications for

seed should be nuide to the Priiici]ial direct in order to avoid

unnecessary delay.
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GLEN, ORANGE FREE STATE.

GcncraL—There is an abuutlauce of glass all (jver the couutry.
Fanners are strongly advised to cut and stack as much of this as

possible, eA'en after the frost, as any kind of bulk feed is Aveleonic

during- a severe drought.

Maize Experiincnts.—In the experimental trials with maize this

year, it was again shown that a crop raised from seed introduced
from the low veld takes a longer time to come to maturity than a crop
of similar seed secured from the high vehl. This phenomenon can
be explained in this way : if a variety has been grown in a certain
locality with a long- growing season for a number of years, it naturall\

adapts itself to the soil and climatic condition of that area, a] id if

seed of this variety is taken to an area witli a shorter growing period
than that to which it has been accustomed it would necessarily, for

the first year at least, take the same period of time to complete its

growth, and would continue to do so until it adapts itself once more
(or becomes acclimatized) to the new conditions. The mealie plant
will, of course, adapt itself to new conditions within limits; thus, a

variety taking five months to mature could not be expected to adapt
itself to mature in three months.

Another noticeable feature was that the cross-bred varieties, such
as German Yellow, Potchefstroom Pearl, etc., stood the drought far

better than the pure-bred varieties, such as Hickory King, low'a Silver
Mine, Chester County, etc. This again proves that when maize has
been inbred too much, it loses its vigour, and an infusion of " new
blood '' of the same variety, in preference to that of another variety,
is necessary to restore constitution.

Cowpeas and Kaffir JJcdiis.—In comparative trials with cowpeas
and kafhr beans to prove their similarity or otherwise, it was found
that the latter crop, although much later in maturing, stood the dry
condition infinitely better than the former, and yielded more than
twice the tonnage of green stuff per acre. In view of this it is

unnecessary for farmers to buy cowpeas at Is, per lb. when they could
secure nrixed kaffir beans at from 15s. per bag of 200 lb.

II ttc/i treed.—l{e(|uests are often received from farmers for advice
on the eradication of witchweed (isona). (^ne fairly effective way is

to grow either teff grass or Sudan grass on the infected held. Both
these grasses, as do nuiize, kaffir corn, etc., act as hosts to the weed,
which generally does not show above the ground until the latter pait
of January or during February, By that time the first crop of
teff or Sudan grass can generally be cut for hay, and when the weed
shows " red " over the land and before it starts seeding, it should be
ploughed under with what grass there is at that time. The next year
some Witchweed may ])ut in an appearance as a result of seed that did
not germinate tln^ first time, but danger from this pest will have been
avoided.

Plant Nurseries in Quarantine.
There is no change in the list of nurseries placed in (|Marantine a>

published in the May, PJ21, Journal.
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THE IMPROVEMENT OF COTTON BY SEED
SELECTION.

By J. DU P. OosTHTTizEN, M.Sc. (Agr.), Manuger, Tobacco and
Cotton Experiment Station, Riistenhurg", Transvaal.

South Afkica is now making her second effort to become a real cotton-

prociucing' country. Her first attempt was made just after the

American Civil War, wh(»ai, as a coiisrcineiice, veiy liiile cotton was

A good type uf cotton plant.

produced in the vStates, and prices were naturally very high. These
hig-li prices attracted the South African farmer, and within nine years

after the industry was commenced, a quantity of almost a (quarter of

a million pounds of lint was produced in the country. Unfortunately
])rices declined before the industry was well established, which,
together with such disadvantages as lack of proper ginning facilities,

distance from European markets, etc., soon caused the failure of the

industry. The second attempt has thus far been more successful, bii1
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even now the industry is faced Avitli a jiuitilici nt serious jjiohleiiis,

which are certainly not iiica])al)le of heiiif^" sohcd it sufficieiil lhou<^li(

and the necessary atlention aic f>iven Ihein. I>ut it ihey remain
unscUcd. the counliy will lose a \'ery i)roiii isinij induslry.

Tlie table <iiven indow shows how the indiishy de\(do])ed year by
year durui*;' these two periods, li will be seen that in l.S(i;) the ])iice

of cotton AVHS abn()7nnill\" hi<ih and that the industry came to nothing
as soon as the hif^'li prices e-ave Ma.\ . Tn 1!)0!) we find a different state

of affairs. l^rices were practically a1 iheii- lowest when the industry
was comnuMict'd. and. notwithstandine' the fact that i)rices remained
almost constant t<u' the next few years, the industiy made o'ood head-
way. I'roduclion increased f^'iadmilly ea(di year, niakin<i- lalher l)i<>'

.jiini])s in l!)!-') and 1910. The lartj-e increase in IDlo cannot be
attributed to hij^li prices, althoueh prices may have had a considerable
effect on the bi^- increase in li)l;>. From the yviw 1!)(J!) to IDKi ])rices

a(l\aii(.-ed eradualiy fiom about od. to lid. \)vr lb., wliereas tlu^ anniuil
production increased tiom aii])ro\imaiely 1'). ()()() lb. in 1!)0!) to 2!2T,5()2

lb. ill I!)l(). These tieuics indicate that the industiy has this time
been Iniilt on a s(uin(ler ton iidal ion . and with pioper atiention
there is no reason wli_\ it should nol become one (d the leadine
industries ot South Africa.

.Vimiial .'ivera<;e Annual Average
Ve.ii. I'l'dduction. i'rice ]ier Year. I'rodnction. 1 'rice per

Pounds. Pound. Pounds. Pound.
(Lint.) (Liiit.^

icso;! 3,414 4s. lOAd. i!)(i!)-i() .. ;',i,ir;<) rr]d.

18(i4 :55,7;{() Is. 5Jd. I!)ll i;;,G2:i 0,1.

isbo (i2,23] Is. 3i(\. 1 012 ;;2.()2n 5d.
bSlid !)1,122 Is. O-ld. 1013 32,471 od.
l.SbT 110, 000 lOAd. 1014 Tl,(i:)4 7.2()d.

ISdcS 55,91:! !).^.(1. • 1015 215,!)00 (;.ti5d.

ISO.) 07,880 ^i\. 1910 227,502 7.47d.
1870 ... 84,74!) O'/d. 1017 243,885 Is. 3d.
1871 .... 234,241 55d. 1018 28:5,128 Is. 6d.

1872 180,841 (ifd. I!)10 800,000 2s. 5d.
187:; 150,880 O.Ul. 1020 1.000,000
1874 40,902 OAd.
1875 0,603 7]d.
1870 3,20G 6J,d.

1882 400 Od.

(' rii icisiii <ij Soiil/i Africdii Colloi).—Most ui the rejiorts recei\-e<l

from Euroi)eaii manufacturers on the (juality of oui- cotton have been
very satisfactory, in practically all cases being' reported (ui as aboxf
middlino' in orade, strong fibie, gcjod colour, and from 1 to 1] intdi

in length. Recently, howevei', some of our cotton received somewhat
severe criticism from these manufacturers. The (diief ])oints (d

criticism were: (1) The staple is too short; (2) the stajile is mixed:
(3) the cotton is not j^roixuly graded.

These accusations seem strong, but we know that they are oiil\

too well founded, and \inless we try to discover the reasons for them
and the remedies to oveicome them, our second atfem])t to make South
Africa a cottiui-^row ing couiitrv will also fail.

Hulk of crop unsold at date ol' writintr.
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The follo\viu<i' may be g-iven as some of the cliiei' causes

resi)()iisil)le for tlie above criticism :
—

(a) A g'ood iiiaii.\ v;irieli('s of cotton wvn- i lit induced into tlie

couiitrv in oi'ib^' to find oiil \viii(di would ^ive tlie liest re>ull< m the

A pour type (jt cdtton i^laiit,

ditfereiit ]»arls suitable to]- <-olton j^rowinj^-. Some of these varied a

j^ieat deal as fcgards the length and .stien<4th tif the sta|)b\

uiiif(nniit\-. .ind l|lKllit^. 'J'he seeds mcic dist ril)ulc(i anioiij^'sl
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farmers, but these different varieties were not always picked
separately, and even when i)ieked separately were sometimes mixed at

the gins. The result was that a quantity of mixed seed was issued to

farmejs.

(b) As long as the lint from the hesi of ijicse varieties was kept

separately, our cotton was sjjokeji of very hig'hly, but as soon as the

different varieties were mixed this Mas no longer the case.

(c) The industry devtdoped so rapidly during the past few seasons

that the supply of good seed was altogether inadequate. Farmers
were crying out for jjroper seed, but there was none to be had. As
a result they had to take anything that was offered them.

(d) Cotton was a new crop to most of the farmers, and as they did

uot know their varieties and what qualities to look for, very little seed

selection was done, and consequently the seed degenerated.

{e) Some ginneries are not yet grading their cotton, and middling
cotton is still being baled with fully good middling, and so on.

Practically no distinction is nuide between the longer and shorter

staples, and very often lint of J inch is baled with lint of I-4 inch.

Reviedies.—The points raised above must be solved before we can
reasonably expect the industry to make any further headway. The
remedies necessary are obvious. They are : (1) Better seed and (2)

proper grading of our cotton.

It is not the inteution of the writer to go into detail in regard
to the second remedy, beyond pointing out the tremendous harm being
done, not only to a young and very promising industry, but to South
Africa as a whole, by those people who are not properly grading the
lint after it has been entrusted to their care. The Department of

Agriculture has recently secured the services of a cotton grader, and
as he will be at the disposal of the ginneries, the difhculty of grading
the cotton should now easily be overcome. Not a single bale of cotton
should leave the country unless properly graded by an ofhcial grader,
otherwise South African cotton will not find a ready market, and will

be looked upon with some suspicion. Nobody can blame the manu-
facturer, for under the present system he is not sure what he is going
to get.

As to the first question, that of better seed, we can attain our
purpose by either of the following two methods, viz. : (1) Im})ortati(»n

of pure seed; (2) selection from the best varieties already grown in

the country.

I mportatioii of Piiic Seed.—Thv Ihitish markets require a staple
of about one and three-sixteenth inch in length. If any seed is to

be imported, it woidd seem advisable to import varieties which will
produce a stajjle of at least this length, as it commands a higher
price.

The luost likely countries from which such varieties can be
obtained are Uganda, Egypt, or Ameiica. There would be no
difhculty in obtaining enough of this seed for our requirements, but
unfortunately there are such tremendous dangers (in the form of
insect pests) attached to the importation of cotton seed, especially to
a young industry, that the risk run in importing seed is too great.
In Egypt they have the pink bollworm, and there are strong suspicions
that it has alreacty Avorked its way down as far as Nyasaland. In
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\meiica both boll-weevil and pink liollworii) are only too well known.

Jiido-inj? by the experience of America and Egypt of these two pe^ts

we must niake every effort to keep them out of this country In bad

vear^ the loss caused l>v th(> pink bollworm m E-ypt lias been

estimated at horn T.oOO.OOO \u 10. 000, 000 .l.dhars.

Cottun Bolls—showing differences in sluipe and size.

1st and 2nd rows : bolls from Inipruveil and Green-seeded Bancroft
;
3rd row ;

bolls

from Kins ;
4th row : bolls from Uganda; .^th row : boll from Egyptian.

Pink bollworm reached Mexico in 1911, undoubtedly through

small importations of seed from Egypt, and seven years later it was

estimated that from 50 to To per cent, of the Mexican crop was

destroyed by it. It has ah'eadv made its appearance m the United

States', and is looked upon there as a far more serious pest than the
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holl-wcfvil. 'I'lic (laiua^'e doue l).\ pliik lioHwonn to tlic Hia/ilian

cctloii CIO]) ill 1!)17-11)US was (>stiiiialtMl a1 27. ')()().()()() dollars.

It i1 is found alisolutcly iH-ccssaiy to iiii])oi1 sct-d, it sliould be

done oiii\ by tile 1 )('])ar1 iiitMi t and f^iown nndn llie >ui»fi\ ision of tlic

I)c[iarlnicii1, xi tliat cxfiy int'cant ion nia_\ lir taken a^ainsl inlro-

diu'in;^- cotton pi'sts, ihc seed tvoni the icvullinj^- crop l;cin<^' i-sucd to

fanners.

St'lvcl inn nil llii /'iiini. -Jt x'cnis nct-es>ai_\ lliciidinc 1o adopt
vdiiK other \\ a \ ot ini])roving' inir cotton crop. ;iiid the scnindest

inetiiod a[>pears to lie seh'ctioii on ihe farm.

A farnu'r may lin\' pure sa't] from his neiylihoar. hnl ihis srt-i]

will de<j;enerate in a tew u'eneiat nms if no selection is d(me. In the

first seasmi a lew plants onl\ may show different chaiactejs sueli a.s

small holls. short lint, or un])ro(iiicl i\ eiies.s, hiii if lhe\' are not dis-

carded we imiy expect a veiy considera1)ly iiici'eased niimher tlie

folhiMiny- Near. And even il the siH'd of such diseardeil plants is

rejected, tjiere can l)e no assurance that some of these de<^'eiieiato

(diaraeters will md ajijx'ar I he following' season.

The work of the oidwci is. therefore, ne\>'r complete, and he
must eoiitiiiue to s(dect year hy year. To the begdiiiier the seltM'tioii

work may seem very diflicult, hut a little ])ractiee will so(m enable
him to distinu'uish ditfereiices l:(dwceii different varieties. ;ind latei-

im even l)et\veen diftereiit ])lants of the same varndy.
There is always a great deal (d' variation in a cotton held.

Ditfereiices can be noticed between the iiidi\idual plants of an
unselected held, and even in the most carefully sfdected varieties of

cotton, where no crijssing with (dher varieties has taken jjlace, indivi-

dual variations a\va>' from the tyjie will appear. These variations
may occui' from a crossing of varieties or from a spontaneous mutative
\ariation. It a uniform variety of cotton is introduced into a diiferent

area and grown undei' new coiiditi(ms, a certain amount of individual
\ariaii,)n may also occur.

( liiirdclcrs In Inn/,' /or.--When the grower goes in for seltMdi(m.

his aim must be not to change the (diaraeters of the selected y)lants.

but by selection to ])reserve the desired cliaracdeis and discaid any
uridesiral)le ones which may appear. H\ continually doing this, he
will gradually establish a uniform variety giving the highest exjires-

>ion of those characters aimed at. SelcMdion, therefore, is simply n

means of discarding or " rogueing "' out all those plants Avhi(di show
:iii expression oi undesirable or degenerate characters.

Some i)laiits which show ncix suin'iior chaiacters will also lie

found in the held and may or may not be different to the ty])e .selected.

If these show some I'Xce])! iimal sujierioi' (diaiacler or combination of

characters, the seed fioin them may be used in the progcuN row tests.

Bfd'ore deciding upon the type of cotton to he grown, it becomes
iiecessaiy to study the factors whicli constitute a desirable t\pe. 1die

tollowing are probably the most important of these: (1) lycngili and
streiigih of staple: (2) inoduct i\-eness ;

(•'>) high percentage of lint:

I I) bilge l)olls; (5) storm resistance: ((i) early maturity: (7)

iiiii tormity ; and (S) disease-resisting (pialities.

It is peih-.ii)s just as well to say sonu'thing about these tactors,
in order to sli.iw more clearl\- wli\ tliev are (h'sii-able. Tlie leii'_;th



'I'lIK l.\ll'l!<»VJ';.VIIvN'r OK (JOT'I'ON J'.V Skkd SKIJOCTIOX. .")I1

iiiid siTPii<itli of 1li(' sta])](> arc crrtniiilN- Iwo of the most ini])()rtaiii

faclors. The Iciinlh df ihc sta])l(' \aiics a ^real deal wiili the (liffciciil

kinds of colldii. and so do ])ii('('s, llic lii<^lier piicc lieiii^' i)aid foe

llic loii^';oi- sia])l('. At llic ])icsciil time \\c are ^rowiiifi' \aiielifs whicli

will haiely a\eia,uf V in(li in leu^ili and some wliieli producf^ a lint

(d fully I 1
in<li in leiipth. We iniist endeaxdiii to urow a vaiiet>-

wliifdi will jjicduce a niiifonn slajile < f 1
5

inch in leii^dh. If Ave

succt't'd in ])i(;(lucinp' a staple of this leiif^th. we can he certain of a

leady market f(!i' our cotton, and so ensuif the success of llu" imhislry

in South Africa. Samples (d our ((dlon have been foiwaided to 1he

]?rilish ('ctton (Ti<:\\inp' Association, and the followin;^' is an extract

troni oiM' (d the re])oits recei\-ed fiian them ;
" Length, one to one and

()]ieneil Cottna Jiolls— rxhiljiuiiL: relative >izcs.

1st vow: lai'U'e bulls : 2nil imw: iiiedimn 1)o1's : 8nli-ii\v: small linll>

one-sixteenth inch. \'alue of colton coiiii)ared with the i)rice of

cuireiit luonth's American fiitrires at *-2'>;).d., or say :';d. on the ])rice of

futures. Tlie (juality is scarcely suilalile for Lancashire trade, as

the staple is ratlier too short, and an extra one-sixteenth to one-eightli

(d an inch in leniitli would ^leatly im])rove llie value of ilie cotton,

and would also nnike it nniic readily salealde."

In another lejxirt written at the same time the following'

ai)[)eaied: "The sta])Je (d' Uganda cotton is ahoui one and tliree-

sixteenths and the quality is suitable for the liuncashire cotton trade;

at the jjresent time it is worth from 18d. to 22d. ahove the ])rice of

American futuJes.""

We see Ihat at that time an tdghlh ol an jjiidi added Id one ami
one-sixteenth im h sta])le made a difference of from 18d. to 22d. per
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pound. It is thus clear that length of staple is a very important
factor. These prices were for abnormal times. In normal times the

differences will not be so great, but a bigger premium will always be
paid for the longer staple. The sta])le must also be strong, or else

it is of very ]itll(.' use io the spinner.

(2) Productiveness.—In order io get a good \icl(l, seed musl lie

selected from only well-formed plants, witli plenty of fruit limbs
and prodiiciug a large number of well-developed bolls. Plants which
are sterile or partially sterile should not be selected, because if they
are selected a decreased yield will result.

(3) High Percentage of Lint.—If the seeds are well covered with
lint, we can expect to find a high percentage of lint to seed. Partially

naked and naked seed will give a smaller percentage of lint to seed,

(4) Large Bolls.—Varieties with big bolls have a great advantage
in reducing the cost of picking. They are usually storm-resistant.

In a big boll variety we would nol expect to find plants maturing
small bolls, and should such plants ai)pear they must be taken out.

(5) Storm Resistavce.—Storm resistance is indicated by the
drooping position of the bolls and also by a heavy involucre, which
will assist in protecting the bolls from wind and the beating of rain.

(6) Early Maturity.—Early maturity is again indicated by the
position of the fruit limbs on the i)lants. Such plants are usually
small, with the lower limbs very close to the ground.

(7) Uniformity.—It is very essential to have a uniform field of

cotton. This can ])e obtained by selection. TTniformity must be
maintained, for degenerate plants will always appear. A uniform
field of cotton will give a larger yield, and lint from such a field

will be of better quality and fetch higher prices than from a field

not so uniform.

(8) Disease-re.^isting Qualitie.^.—Very often a number of healthy
])lants can be seen in a diseased cotton field. By selecting seed from
such plants a strain can be develo])ed which will l)e able to resist that
])articular disease. An example of this is th(^ wilt-resisting strain

of cotton developed in the Southern Stales.

In selecting for the above we must not sacrifice the desirable
characters of the variety, but musi select for these chaiacters only as
far as is consistent with the variety .

To what extent the grower will be successful in his selection work
will depend entirely on his skill to detect minute differences, enabling
him to grow a variety which will shoAv the most uniform expression
of desired characters. The following sub-divisions will assist the
grower in making ids selections: (1) Shape and structure of bushes
and leaves; (2) shape and size of bolls; (3) shape and colour of seed;
length, strength, and silkiness of fibre; (4) colour and .shape of
flowers.

The first step of the cotton grower must be to decide upon his
variety, and then to procure his seed from some reliable source. As
soon as the plants are from 2 to 3 feet in height selection must begin.
In making his selections he must examine and study the best plants
in the field. In (U-der to get the best impression of the true type it

is desirable to look about until several of the most likely plants are
found together. In comparing the different plants in the same field
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it will soou be discovered that differences can be seen in the leaves,

stems, and branches. In a well-selected and uniform variety grown
under the same conditions, the plants will be very similar in habit
of growth, shape and size of leaves, and hairiness. The length of

stalk, joints, and branches will be more or less similar, and about
the same height above the ground. When one plant is seen in the
field with a marked difference in any of the above characters, it should
be closely examined*, and, if undesirable, discarded.

Selection by leaf and stalk characters is much more effective than

by boll, seed, and lint characters, because most of the inferior plants

can be pulled out early in the season and before they have had an
opportunity to spread their [xdlen.

Seed Cotton- showing leuglh of fibre: (1) from Uganda
; (2) from Improved

Banci'oft
; (3) from King.

No. 4 shows: Ql) seeds covered with white fuzz
; (2) seeds covered witli green fuzz

;

(3) seeds partly covered with white fuzz : (4) seeds almost naked, only tips

covered with fuzz : (.")) small black naked seeds.

When all the undesirable plants have been discarded, and as soon
as the earlier bolls have reached full size, the second stage of the
selection work is begun. This time the selection is done by boll

characters. By examining the bolls it will be seen that not only will

small and large ones be found on different plants, but they will also

have dift'erent shapes, such as round, narrow, and long bolls. Their
colour will vary from a dull green to a deep green. There will be
differences in the surface of the bolls, some being smooth and others
having a rough appearance. The quality of the lint can also to a
certain extent be judged in advance by the shape of the boll. The

17
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small round oneb- usually give a short lint, while the long narrow ones

usuall.Y have a longer lint. Again, the large short bolls will give

more abundant lint than the narrow pointed ones.

The third stage of selection is done by means of the seed and lint

characters. As length and strength and abundance of lint are all

very important factors, a good deal of time and study must be devoted

to this phase of the work. The seed cotton is taken from a portion

of the boll, and examined and compared with that of the neighbour-

ing plants. In order to make a good comparison of the length, the

lint is straightened out from the sides of the seed with a small comb
or by means of the thumb and forefinger. The lint thus combed out

is then taken between the thumbs and first fingers of the two hands

Flowers.

(1 ) Upland Flower, white with , spot at base of petal : (2) Creamy White Flower
(King), with sliglit s()ot at case of petal : (3) Yellow Flower, with puiple spot
at base of petal (Egyptian).

and broken in order to determine the strength. The seeds must be
well covered with lint in order to give a high percentage of lint to

seed.

It is not uncommon to find small black seeds with scarcely any
lint on them in the Upland varieties. This lint is usually very short
and weak. Such plants give practically no seed cotton, and must be
destroyed. Plants of the above description have been found in
Improved Bancroft, Green-seeded Bancroft, King, and Nyasaland
Upland. Partly naked seeds are also found in the Improved Bancroft
v'ariety, but these are as large as the white seed and produce a fairly
long lint of good quality, although the percentage of lint to .seed is

smaller than in the case of the w^hite seed.
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The cliaracters of flowers are also sometimes useful in assisting

the farmer to detect undesirable plants or impure strains. Pure strains

of cotton have definite flower colours. The Egyptian flower ranges
from a lemon to a yellow colour, with rich crimson spots at the base
of the petals. The Upland flowers are white or creamy with no spots

at the base of the petals. If the colour and spots are not as described
above, then the strain is not considered pure.

In some of the small-boiled types, like King, we sometimes find

the yellow flower with purple or pink spots at the base of the petal,

but these should not appear in the big-boiled Upland type. And yet

we very often find these characters in^^our big-boUed Upland types,

which shows that through the distribution of a great many varieties

of seed a good deal of crossing has taken place. It will be an easy
matter to discover such plants and discard them.

Coilou Leaves taken fiom different varieties.

(1) Egyptian
; (2) Improved Bancroft

; (3) Green-seeded Bancroft
; (4) Union

;

(5) King
; (6) Fima. Observe relau>ife sizes and shapes.

How to Pick Selected Seed Cotton.—When about 25 to 30 per
cent, of the bolls are open, and just before picking commences, the
grower must go through his field, marking all the selected plants with
labels or tying a piece of white cloth, easily seen, to the tops of such
plants. These plants are then picked separately, and the seed saved
for the main crop.

If any plants of outstanding merit are found, they are labelled
and numbered. The seed cotton from each plant is picked and kept in
a separate paper bag. The seeds from such plants are used for the
individual row tests. Only about half of the seed from each plant
is planted out in a separate row in order to compare it with the other
specially selected plants. By having these plants alongside of one
another a good comparison can be made as to the merits of each
individual plant. The seeds from these plants are not used again,
but should any row prove to be outstanding, the grower can fall back
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on the other half of the seed kept in reserve from the parent of that

row. This seed is planted in a separate plot the following year, and
he has a foundation of a good strain from a single superior plant, and
in a few seasons he will have sufficient seed for his main crop from
this one plant.

It will pay every cotton grower to select his seed. If he succeeds

in producing a uniform field of cotton from a superior strain, he will

produce a more uniform staple of a better qualitj^ cotton, and he is

also bound to obtain an increased yield, as all the inferior plants are

discarded from such a field. There is an excellent future for the

cotton grower who is going to make it his business to breed good cotton

seed. Such breeders will not only be a real asset to the industry,

but they will soon establish a reputation for themselves as breeders
of good cotton seed, and in a short time will be more than repaid
for their extra trouble in selecting their seed. Such breeders must be
careful to maintain uniformity by selection, and must not think that

when they have produced a uniform strain their work is completed.

AcknoirJedg merits.—W. H. Scherffius, for statistics re cotton

production in South Africa; W. B. Wilson, for statistics re cotton

production in South Africa, " Cotton Growing in South Africa "

;

0. F. Cook, '' Cotton Selection on the Farm by the Character of the

Stalks, Leaves, and Bolls": M. and B. Stern, for information on
pink bollworm in Brazil and U.S.A., " Cotton Facts.'"

Outbreaks of Animal Diseases: April, 1921.
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CATARRHAL FEVER OF SHEEP—BLUE-TONGUE
OR BEKZIEKTE.

By R. W. Dixon, M.R.C.V.S., Senior Veterinary Officer, Cape.

This is a specific disease which affects sheep over a large area of

South Africa. It is characterized by high fever, a catarrhal inflam-

mstory condition of the mucous membranes of the mouth, lips, tongue,

upper air passage, and intestines, very often accompanied with

inflammation of the laminre of the feet and coronary band, followed

in some cases by suppuration and shedding of the hoof and also

shedding of the fleece. The lips, cheeks, and tongue become greatly

swollen, the latter assuming a purple colour from discoloration of

the lining membrane, hence the term applied to this disease: " blue-

tongtce."

Originating Cause.

Blue-tongue is not a contagious disease (affected sheep have been

kept in intimate contact with healthy susceptible sheep with no ill

effects), but is readily communicable by inoculation with a small dose

of blood taken from an aft'ected animal, either subcutaneously or

intravenously, and is due to a micro-organism. So far, all attempts

to find the organism, both by microscopical and bacteriological

means, have failed. It has been found that the blood of a sick sheep

when passed through a Berkefeld filter retains its virulence. All

visible micro-organisms would be unable to pass through such a filter,

consequently the conclusion is formed that the organism of this

disease must be so small as to be non-visible under the highest power
of our microscopes.

The disease is very much more prevalent in some years than in

others. In very dry seasons it is much less prevalent and is mainly
confined to the low-lying districts, whereas in seasons in which there

has been an abundance of rain it prevails over a large area of the

country. Under warm and moist conditions, the disease may appear
as early as December or even November, but February to April

are the months in which we find it most general. It is veiy rarely

met with in mountain veld, being usually confined to the valleys and
plains, but it is the local elevation which gives the protection, not as

elevation above sea-level, but as compared with the surrounding
country. If sheep are kraaled before sunset on the top of high,

elevated portions of the farm, or placed in proper sheds during the

night, this malady can be prevented. Further, if a flock of sheep,

in which the disease is prevalent, is dipped in some sheep dips,

esjecially the carbolic or tar derivative dips, the spread of this

disease can be arrested.

It has long been suspected that the disease is contracted and
sjiead under natural conditions by the agency of flying insects,

probably mosquitoes. We have no positive proof of this yet, but the

negative evidence produced is so strong as to justify these suspicions.
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The principal facts brought forward to prove the agency of flying

insects in the production of this disease are:—
(1) Blue-tongue can be produced artificially only by inocula-

tion. All attempts to produce the divSease by drenching

with virulent material have failed.

(2) By shedding and dippiug, tlie disease can be prevented by
protectijjg the sheep from the attack of insects ; on the

other band, shearing sheep when the disease is prevalent

is apt to increase the chances of infection.

(8) The disease is not contiacted during the day, but at night

time.

(4) The disease is more prevalent in low-lying marshy districts,

where night insects, such as mosquitoes, are most
numerous, and during the season of the year when such

insects are most active.

SvMJ'TOMS.

The period of incubation varies from two to four days from
inoculation ; under natural conditions it is not yet determined, but is

probably about the same time as when produced by inoculation.

The temperature is high at the onset of the disease, reaching from
104° F. to 107° F., the fever period extending from five to seven

days, there being a marked drop when the eruption about the mouth
appears.

One of the first symptoms noticed is a frothing from the mouth
and licking of the lips. If the animal is caught and examined, it

will be found that the mucous membrane of the moutb is inflamed,

showing a purplisli-blue discoloration with swelling of the gums and
lips.

In very severe cases the tongue becomes badly swollen, of a dark

blue colour and sore from shedding of the epithelium.

There is sometimes an (edematous swelling of the lower part of

the face, and of the space between the lower jaw-bones. The affected

animal is noticed to walk lame and tenderly, and examination of the

feet shows great heat and tenderness. During the febrile stage, when
the mouth is sore, there is great thirst, and if the affected sheep are

tjien allowed to drink large quantities of water, this sometimes
produces vomiting.

The fatal cases usually occur amongst young animals that

develop sj^nptoms of diarrhtt^a and severe emaciation.
In cases of recovery the whole course of the disease is about

twenty-one days.

Post-mortem Appearances.

As a rule, death supervenes from debility and extreme emacia-
tion, the lesions in the mouth in most cases have already healed, but
the flesh and organs are found pale and nearly bloodless. In acute
cases the tongue is more or less stripped of its epithelium lining, and
may be found gangrenous at its tip. The dental pad and inner
surfaces of the lips are raw and sore. The rumen often shows inflamed
patches. The contents of the third stomach are usually found liquid,

but the fourth stomach is very frequently much inflamed, in severe
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cases the membrane being- swollen, of a purple colour, with small
ulcers or erosions near the exit.

The small intestines may also be found inflamed, more especially

when the disease is complicated by diarrhcea, in which case

the large intestines are found more or less affected. The spleen is

enlarged and the pulpa slightly softened.

The liver is usually congested and the gall bladder full of dark
green bile.

The kidneys are also congested and (jedematous, the covering
membrane being easily stripped off. The lungs are usually normal,
except in cases where there is redema and frothy mucus found in the

trachea and bronchial tubes. The blood is unaltered in appearance
and well coagulated. A little yellow fluid is found in the pericardial

sac, and there is also to be found petechia (blood markings) on the
endocardium of the left ventricle of the heart.

C'URATIVE Tl?EATMENT.

Many remedies have been tried and recommended, but many
recover as well without medicinal treatment, for it is found inadvis-

able to disturb or distress the sick sheep by continual dosing.

The mouth lesions may be washed with some weak antiseptic

and astringent solution, such as alum or chlorate of potash, one tea-

spoonful to a bottleful of water, or a few grains of permanganate of

pttash to a pint of rain water. One dose of a mixture containing one
teaspoonful of a carbolic sheep dip, such as Little's dip, and one wine-
gjf.ssful of raw linseed oil is recommended.

The patient should be placed under cover or in a cool shaded
place and disturbed as little as possible. If there are no sheds, the
sick sheep should be picked out of the flock as soon as they are noticed
sick, and placed in paddocks or sheltered spots near the homestead,
where they will not be disturbed. Allow them a free access to a lick

of eommon salt, which they appear to like and take readily.

Susceptibility.

This varies greatly. The pure Merino is most susceptible,
especially when young. Africander and Persian sheep seem to have
a considerable degree of immunity. Both old and young are liable
to attack, but it is found that sheep one to two years old contract the
disease most severely. It is noticed that unweaned young lambs
escape. The blood and also the serum of the blood of an affected
sheep is virulent during the whole course of the fever, and for a

considerable number of days after recovery. Blood obtained from a
severe case fifty days after the fall of fever on intravenous injection,

produced a typical sickness (SpreuU).

Preventive Inoculation.

The only method of preventive inoculation, for which a vaccine
is prepared, is Theiler's method. This vaccine is prepared by passing
Ihe virus through several generations of sheep and using the blood of

such animals. It is, in fact, an attenuated virulent blood j)reserved

by the addition of carbolic acid and glycerine. The inoculation sets

up a fever, which lasts for about a fortnight, producing mild
symptoms of the disease and some loss of condition. The mortality
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from the result of the inoculation is small, usually below 1 per cent.

Immunity is not fully established until eighteen days after iuucula-

tion.

The most suitable months for vaccination are from October to

February, more preferably January and February, as experience has

shown that, the more recent the inoculation, the stronger the

immunity.
Eams ;tnd breeding ewes should l>e vaccinated some time before

the breeding season in order to allow them to recover their condition

aud procreative powers. Ewes in lamb, especially those advanced in

pregnancy, must not be inoculated.

The vaccine, with full directions for use, can be obtained on
application through any Government Veterinary Officer, Resident
Magistrate, or from the Veterinary Research Laboratory. P.O. Box
593, Pretoria (telegraphic address. ''Microbe").

Export of Agricultural Produce.

Proclamation No. 79 of the 20th April, 1921. provides that the

following articles shall be agricultural produce for the purposes of the

Agricultural Produce Act CNo. 85 of 1917), which prohibits the

exportation by sea of agricultural produce unless such has passed
inspection, viz., maize, maize products, oats, bran, rye, beans, peas,

lucerne seed, kaffir com, millet, and barley.

Meat Statistics.

Beef (quarters)

Bacon and Ham (lb.)

Exports.

April,

1921.

2,004

65,490

Total lor Period 1st Jan., 1921,

to 30th April, 1921.

3,160

116,981

Cattle Impouted from adjoining Territories.

For Slaughter

For Breedin'T

.

2,916
fi7r,

12,379

2,355

Summary.

•
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BARLEY PRODUCTION FOR BREWING.

Hints to Farmers on Growing and Harvesting Malting
Barley.

Among the industrial activities of the Uuiou, the brewiug of beer

occupies an important place, the total value of the output of our

breweries, including native beer breweries, according to the Industrial

Census of 1919, amounting to £1,173,000. Farmers are aware that

for many years past efforts have been made to ensure that the

breweries shall obtain a sufficiency of malting barley from local pro-

duction to meet their requirements, and the principal breweries have

figured prominently in this direction in encouraging the growing of

the desired type of barley through the distribution of seed to farmers

in the south-western Cape Province and also in the Transvaal. It

has recently been estimated that the requirements of the breweries

in respect of malt are equal approximately to 170,000 bags of barley

per annum. In addition to the large quantities of barley cut green,

the Union's production of barley (grain) is returned as follows :
—

Season 1917: 657,149 bags (150 lb.).

^Season 1918: 329,290 bags (150 lb.).

*Season 1919: 230,390 bags (150 lb.).

Season 1920: 364,000 bags (150 lb.) (crop estimate).

In actual quantity it will be seen that the Union produces far in

excess of the requirements of the breweries, but a great deal of the pro-

duction is not suitable for malting. In this connection it is interesting

to examine the trend of the importations of barley and malt from
oversea. In respect of barley there has been generally a steady

falling off. The average annual importation during the five years

1910-14 was 571 bags and of the succeeding five years 1915-19, 345

bags. Indeed in 1909 only 50 lb. of barley were imported. But the

following year, on account apparently of the serious shortfall in the

Union's barley crop of 1919, heavy importations were made, princi-

pally from Australia, to the extent of 48,718 bags. The same tendency

is observed in the case of malt. On the basis of 112 lb. malt being

equivalent to 150 lb. barley, it is seen that the average annual impor-

tation of barley (in the form of malt) was 111,121 bags during the

five years 1910-14, diminishing to 45,753 bags during 1915-19; during

1920 the importations amounted to 57,634 bags, also mostly from
Australia. Apart from the abnormal year of 1920, the importations

of barley have fallen to negligible quantities in recent years, and
those of malt have also shrunk to small proportions compared with

earlier years. In the meantime the brewing industry has been

developing, which points to the fact that the efforts to induce

the production of suitable malting barley in the Union have resulted

in a very satisfactory forward movement.

* Not including native locations, returned at 9298 bags in 1917.
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It has been found necessary, however, to restrict the importation

of barley (not malt), for the purpose of preventing the introduction

of diseases, to small quantities for seed purposes, which can be

thoroughly disinfected on arrival. As the supply of barley for brewing-

is thus confined to the Union, it is necessary that every endeavour
should be made to continue to improve the standard of barley

grown, bearing in mind the requirements of the breweries as to

the quality of malting barley needed by them. To assist in this

direction, we publish the following hints to farmers on the growing
and harvesting of malting barley. This information, prepared
originallj^ by the Board of Agriculture and Fisheries, London, has
already been published in pamphlet form by one of the principal

breweries in South Africa, and the Department wishes to endorse the
advice contained therein and to impress upon farmers the need of

carefully following out the directions :
—

Growing and Harvesting.

1. Till the ground as early as the condition of the soil will allow.

2. Use the best, pure seed, free from smut.

3. If the seed is bought or comes from a field that shows signs
of smut, it shoiild be treated with a half per cent, solution of copper
sulphate.

4. The drills sliould not be too far apart (6 to 8 inches).

5. Avoid sowing clover with barley.

6. The Clievalier barleys are the best, but they require very care-
ful cultivation and good soil, and are especially sensitive to strong
nitrogenous manuring.

7. Imperial barleys, therefore, should be preferred where the soil

is highly nitrogenous, or where, owing to unfavourable weather, the
Chevalier and other sorts may be expected to suffer from " lodging "

and damage to quality.

8. For dry soils, the Hanna barleys are most suitable. These
barleys also deserve consideration for better soils on account of their
prolific yields.

9. Brewing barleys require rich and easily assimilated stores of
plant food.

10. This is supplied by heavy manuring with potash salts and
superphosphate. For light soils, potash is especially important.
Barley should be grown after hoed crops, not after leguminous plants.

11. Great care is necessary in applying nitrogen, because nitrogen
makes the barley rich in albumen, and therefore of less value for
brewing purposes. The manuring and the production of the preceding
crop must be taken into consideration. The application of farmyard
manure should be avoided.

12. The disadvantageous effect of nitrogen on the quality may be
largely controlled, to the advantage of the total yield, by heavy
manuring at the right time with potash and phosphoric acid, as well
as by careful cultivation. The potash should be put on early.

13. The soil should be so prepared that the spreading of the
delicate roots of the barley may meet Avith little mechanical hindrance.
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14. On all light soils the provision of moisture during growth
must be secured by deep cultivation, working the soil in the summer,
by taking barley after hoed crops, by early seeding, harrowing, and
destruction of weeds.

15. In clay soils an excess of water must be avoided by careful

tillage, which keeps the soil in a favourable mechanical condition;

a crust must not be allowed to iorm on the surface.

16. The barley must be fully ripe before being harvested.

17. If the barley is quite dry. i1 should be ciirried immediately
it is cut.

18. If for any reason this cannot be done, the barley must be
immediatelj^ tied into sheaves, and put into stooks.

19. Care should be taken not to set the thrashiiig machine so close

as to damage the barley by breaking the skin or cliipping the ends of

the corn. The finer the sample of barley, the moje readily is it

skinned by careless thrashing'.

20. The greatest care should be taken in the preparation of the

barley for sale, as the dressings, etc., are valueless to the brewer,

but can be usefully used for fodder.

21. Barley of uniform quality sliould be offered for sale in as

large lots as possible.

22. Damp barley must be protected from injury by drying, as,

if the g]ain germinates, it becomes useless for brewing.

Thrashing.

Couiplaints are frequently made by brewers and maltsters of the

injury done to barley m the process of thrashing owing to the fact

that the drum of the thrashing machiiie is set so close that many of

the grains are cracked or broken. The presence of sucli injured grains

greatly reduces the value of the liarley for malting purposes, as the

broken, bruised, or skinned grains fail to germinate, and soon show
signs of mould, thus leading to unsoundness in the malt and bad
results in the brewery. The injury caused by overdressing is not

limited to grains which are actually broken
;
grains closely nipped at

one or both ends, or such as have been bruised and peeled, are

equally objectionable. In fact, if by too vigorous thrashing the husk
of the barley is damaged, although the damage may not be apparent,

irregulaties Id the malting, accompanied by the production of mould,
are likely to result. Therefore to prevent injury the following advice

is given :
—

1. When farmers commence a day's thrashing they should at the

outset, and repeatedly during the day, carefully examine the grain.

If any signs of injury are observed, the concave of the drum of the

machine should be slightly opened. It is better that part of the beard
should be left adhering to the grain than that any risk should be run
of injuring the reputation and value of home-grown barley on account

of broken and chipped grains.

2. A new machine will break the grain more tlian a machine
which has been used for a time and in \\hich the roughness of the

l)eaters has been worn off. On the other hand, when a machine has
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been miicli Avorn, the centre of the drum and concave having- had the

most work, in consequence of the feeding being necessarily more in

the centre than at the ends of the drum, the space between them is

greater in the centre than at the two ends, and if they are set to thrash

clean in the centre they will be too close at each end, and consequently

damage will occur. This fault can only be remedied by putting on
new drum-beaters and concave ribs.

3. Great attention should also be paid to regularity of feeding.

The mill should be driven at an even speed, and proper care should

be taken over the adjustment of the several parts of the machine.

4. It is not only in the drum of the thrashing machine that un-
necessary damage to the kernel takes place through imperfect setting

of the several parts, but also in the barley-awner or hummeler,
through which the grain subsequently passes. Here, if the beaters

are set too closely, and the barley is roughly handled, "nibbing"
will take place.

Different varieties of barley require different treatment, so that

those in charge of the thrashing should make a point of constantly

examining the sample, and if this is injured in any way, of ascertain-

ing in what part of the machine the injury occurs, altering the setting

until it is remedied.

5. As a further guide in thrashing it may be added that on no
account should the barley be rushed through the machine, as it is

better to be content with a moderate output and a more perfectly

thrashed sample.

6. It is important that the machine should be thoroughly clean

in all parts before commencing the day's thrashing.

Fruit Export.

The following are the shipments of fruit for overseas for the
month of April, 1921 :

—

Ex Capetown (boxes) : Grapes, 38,259; pears,

56,142; peaches, 46; persimmons, 85; apples, 42; melons, 284;
medlars, 4; avocado pears, 8; oranges, 1548. Ex Port Elizabeth
(boxes): Pines, 254. Ex Durban (boxes): Pines, 1665; mandarines,
96; oranges, 47; naartjes, 37. Total boxes exported during the
month: 98,517.

Total shipments from all ports during the 1920-1921 deciduous
fruit season: November, 1920, 42 boxes; December, 1920, 27,422
boxes; January, 1921, 76,286 boxes; February, 1921, 141,424 boxes;
March, 1921, 104,561 boxes; April, 98,517 '^boxes. Total, 448,252
boxes.

The exports for the 1919-1920 deciduous fruit season amounted to
265,300 boxes
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PLAMT DISEASES IN THE WESTERN PROVINCE.

Notes by Y. A. Putteeill, M.A., Division of Botany.

Chlorosis in Kelsey Plums.

During the month of October, 1920, Mr. Rowland Taylor, of

Wellington, Cape Province, drew my attention to a fairly large block
of twelve-year-old Kelsey phim trees badly affected with cldorosis.

For those to whom this term is unfamiliar, I might mention
that chlorosis is an abnormal condition of plants whose foliage is

normally green and healthy looking, but in affected plants assumes
a yellow colour owing to the non-formation of chlorophyll, the green
colouring matter which gives that familiar colour to vegetation.
Chlorophyll is of paramount importance to the life of plants. It
captures energy from the sun's rays, enabling the tissues in which it

is present, by means of this imprisoned energy, to make use of the
carbon dioxide (carbonic acid) in the air, and build it up into plant
foods. It will be readily understood, therefore, how vitally important
it is for plants to be grown under conditions favourable for the
chlorophyll. Various conditions have been shown to be essential for
its production : light (this factor is certainly not lacking at
Wellington), iron in the soil, and generally satisfactory conditions
of nutrition.

The block of trees in question is on a good slope, and is very well
drained. As too great acidity in the soil is very common in the
Western Province, I made a qualitative test for acidity in soil

taken from around the feeding roots of a badly attacked tree. The
tests showed that the soil was slightly acid. The root system of a
badly affected tree was examined, the whole tree being dug out.
There was no indication of parasitic attack, and this was confirmed
by microscopical examination of the roots.

Apricot trees in the same block were slightly affected though not
nearly as badly as the plum trees.

I am much indebted to Dr. Juritz, Agricultural Research
Chemist, Capetown, for making a complete analysis of two samples
of soil taken at levels of 6 inches and 12 inches below the surface
respectively, and close to a diseased tree. As his remarks On the
results of his analysis will be of interest to Western Province fruit

growers, I will give them here in full:—

-

*' It is noticed that, according to your remarks which
accompanied the samples, the orchard is on a good slope and well

drained; the surface soil, to a depth of 18 inches, consists of coarse

sand wherein the feeding roots are located, the sub-soil below the
above depth being clay.

" Two samples of soil were received, one (No. 1) taken at a depth
of 6 inches, the level of the feeding roots, and the other (No. 2) at a
depth of 12 to 15 inches, both of them, therefore, above the level at

which the clay begins.
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'' These samples were of a light drab colour and seemed to have

been derived from granite largely denuded of its clay-forming

materials, namely felspar and mica, leaving only the quartz.

" The samples, as received in the laboratory, were found to be

composed as follows, allowance Ix'ing made for the moisture

present :
—

Sdil.

69.5(3No. 1

No. 2

stones.

16.86
21.75

Cuar.-ie Gravi

13.58
i;l.45 64.80

Twi'l;' anil Fruit of Kelse}^ Plum Tree, showint^' Chloiosis.

" More detailed mechanical analyses were made after sifting off

the stones and coarse gravel, with the following results:—
Finr

Gravel.

Coarse
Sand.

Medium
Sand.

Fine
Sand.

Very
Fine
Sand.

Silt.
Fine
Silt.

Clav.

No. 1

No. 2
28.47 17.32 25.44 9.87 11.36 5.68 1.95 Trace
28.74 17.02 24.99 8.82 TO. 56 5.13 4.78 Trace

" These soils are virtually identical in mechanical composition,
and may both be classed as coarse gravelly sands.

" Even witliout proceeding to chemical examination, the above
mechanical analj'sis is quite sufficient in itself to indicate the chemical
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poorness of the soils, and their need of continuous all-round manuring.
The actual chemical analyses resulted as follows:—

X(i. 1. N(i. 2.

Moisture 30 .58

Organic matter 1.01 1.03
Nitrogen 014 .014
Potash 033 .031

Lime 034 .040
Magnesium 016 .027
Phosphoric oxide

—

Soluble in cold hydrochloric acid .029 .025
Soluble in strong boiling acids . .060 .059

" These figures abundantly confirm the inferences already drawn
from the results of the mechanical analyses, namely, that the soils

are very deficient alike in plant food and in humus-forming organic
substances, and low in water-retaining power. The proportion of
iron, too, is small, and, as in all soils composed almost exclusively
of silica, the inherent tendency of the soil is towards acidity, although
it seemed neutral to litmus. It is unlikely, however, that such low
acidity could produce the chlorotic symptoms mentioned.

" The possibility of brak in the soil was also considered, and
analyses in that direction, resulting as below, were undertaken:—

Xo. 1. Xo. 2.

Calcium carbonate 048 .014
i Calcium sulphate 022 Nil,

Magnesium carbonate Nil. .004
Magnesium sulphate Trace. Trace.
Sodium sulphate 014 .034
Sodium chloride 054 .053
Total soluble salts (by analysis) 138 .105
Total soluble salts (by weighing)

—

Before heating 192 .168
After heating 120

" The alkali salts may therefore be said to amount to from .06 to

.09 per cent, of sodium sulphate and chloride in the purface 18-inch
sandy layer, with the possibility of larger quantities being brought
up from greater depths by capillary attraction after irrigation,

assuming any brak salts to be concentrated in layers at lower levels

in the clay. Such an assumption would, however, scarcely seem to

be warranted in view of the natural slope of the ground and the state-

ment that it is well drained.

" Taking the weight of an acre foot of soil at 4,000,000 lb., the
amount of alkali salts in a surface foot of the Wellington orchard
would be between 2400 and 3600 lb. per acre. This would correspond,
supposing the proportion of brak to be uniform all the way down, to

from 9600 to 14,400 lb. in the whole 4-foot layer, in which the amount
of sodium sulphate is from 560 to 1360 lb. and of sodium chloride

about 1650 lb. According to Hilgard, prunes were not affected by
9240 lb. of sodium sulphates, or by 1200 lb. of sodium chloride, oi'

by 11,800 lb. of total alkali.
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' Pruues aiitl apricots are iiiucli more sensitive to Liak than

almonds and oranges, and it Avould be interesting to learn wlietlier

any of these are dilterentially aftected in Mr. Tayloi's orchard. The
grape vine is far more resistant to alkali than even the prune and
the apricot, hut lemons and mulberries are affected by one-tentii the

quantity thai the grape can endure uniiijuicd.''

The foregoing Avould seem to sIioav thai in llip ])resent case Ihe

trouble is due to a general lack in plant foods and iu humus-forming
organic substances; i)ossibJy also to a lack of irou, which is well

known to be essential to the production of chlorophyll. It will be
interesting to learn, amongst other things, whether the application

of an iron containing fertilizer to the soil has anj- effect on the general
health of the trees.

Of the two accompanying photographs, one was taken in

the orchard showing the affected trees, while the other is a view of

a branch with voung fruit showing the same condition.

Kelsev Plum Tii'es. slKivving Chlorosii^

rjiriiiAsis IX Pears.

Our attention was drawn in May last year to a trouble which had
been affecting the fruit of a block of some 200 twenty-year-old Bon
Chretien pear trees at Somerset West, Cape Province, for the past
two or three seasons; the 1919-1920 season was a particularly bad
one, as far as this trouble was concerned, as it was estimated that
about 15 per cent, of the fruit from these trees was affected. As no
specimens were available at the time, it was impossible to tell what
the disease was.

At the beginning of December last I went out to Somerset West
to see the trees for myself, and it was only after continued search
that I was able to get a couple of young fruits showing typical
symptoms.
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At various spots on the surface of the affected fruit, the under-
lying tissue bursts through the epidermis, giving' rise to a very dis-

figuring wart-like excrescence on the fruit up to about one-sixteenth
of an inch in diameter, and the same in height. The tissues in the
immediate vicinity of the wart become hard.

This disease, known as Lithiasis, is not caused by any parasitic

organism, but is of a physiological nature, and occurs in pears of

certain varieties more particularly in dry years, when the trees are
in soil which is not rich in plant foods, or which suffers from certain
disabilities such as, perhaps, lack of drainage. I am told that the
block of trees in question was not given adequate drainage i-iintil last

winter. It wall be recalled that last season was a particularly dry
one, and this doubtless accounts for the prevalence of the disease
then.

Black Mould, a Storage Rot or Soft Pruits caused by

Rhizojnis nigricans Ehr.

One of the common causes of storage rot in soft fruits in the
Western Province is the mould Rhizopu.'i nigricans Ehr. This mould
is considered to be a strict wound parasite, that is, it can only gain
access to a fruit and cause its rot through an injury of some sort

in the skin; a few tentative inoculation experiments carried out with
the spores of this fungus in the laboratory here, indicate that the
injury need only be very minute.

The fungus, to the naked eye, appears as a thick mould on the
surface of the fruit. The growth of the fungus in the interior of

the fruit precedes the formation of superficial mould, with the result

that surrounding the black area one finds a brown zone about half an
inch wide without a growth of mould on the surface. The spore-

bearing organs, or sporangia as they are called, are produced on
comparatively long stalks, the sporangiopliores, and are visible as

minute spherical black bodies ; each sporangium might be likened
to a hollow sphere on a stalk with a cap fitting over the top half of

it. The sphere is known as the Colwinella, and the spores are formed
in the space between its wall and the cap. The spores are liberated

by the breaking- up of the cap, while the columella is left intact. This
is shown in figure 1, a, which shows a group of three sporangio-
phores, the one on the left has not yet liberated its spores ; the one
in the centre has just done so; that on the right shows the columella
only (magnified 47 diameters). The figure marked 6 is a single
sporangium magnified 167 diameters, and shows the columella y, x
the line of union between the columella and the sporangium wall
proper, and z the contained spores: figure 1, c, shows three spores
magnified about 1060 diameters.

As far as actual size is concerned, a sporangium which is only
about one two-hundred-and-fiftieth part of an inch in diameter,
probably produces anything from 1000 to 1500 spores, each spore
being only about one two-thousand-five-hundredth part of an inch
long.

This mould was first brought to my notice in a consignment at

Stellenbosch of magnificent peaches of the Sea Eagle variety, packed
for export. The consignment showed such a high percentage of waste
due to this mould, however, that it had to be disposed of locally.
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Figure 2 is a photograph of one of these peaches; the brown zone

surroundiug the black area of superficial mould is clearly distinguish-

Fk;. 2.

Fig. 3.

able. The insidious nature of the fungus and its rapid development
are well instanced in this case, as there was nothing to make one
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imagine that so many of the fruits would go to waste in the short

time which elapsed between packing and inspection at the Docks,
Capetown.

Rhizopus nigricans was also found together with blue mould,
Penicilliwrn italicKrn, one of the common moulds affecting oranges,

in some of the plums and peaches which had been in store for some
time, for exhibition at the Rosebank Show.

With regard to prei^autionary measures, great care should be

exercised in the handling of tlie ^riiits; particuhir care should be
taken to prevent injury to the fruit at the stalk end in picking.

Fallen fruit should not be allowed to rot under the trees in the

orchard, but if not utilizable should be collected and burned, as other-

wise it becomes a serious source of infection. It is possible, too, that

insects play an important role in the dissemination of the disease.

A nearly related species, Rhizopus schizans, Mas., has been
recorded as being the cause of a split-stone in peaches in Australia,

but this fungus has, up to the present, not been found here.

Fio. 4.

Chrysanthemum Rust.

This disease, which is caused by the parasitic fungus Puccinia
chrysanthevii Roze, has been fairly common on chrysanthemums at

Sea Point this season.

As I find many people either altogether fail to notice diseases in

their plants, except when such diseases are so noticeable as to make
non-detection impossible, or else are apt to ascribe well-known fungus
diseases to the depredations of insects or to unsuitable soil conditions,

I am including a photograph here (figure 3) of a chrysanthemum leaf

attacked by this fungus. The disease makes itself evident in

numerous small brown pustules on the leaves, chietiy on the under
surface. On careful examination it will be seen that a brown powder
is formed in these pustules; this consists of numerous minute spores

which spread the disease. Figure 4 is a somewhat diagrammatic
drawing of a section of a piece of chrysanthemum leaf passing through

one of the pustules; in this figure, a is the upper epidermis of the

leaf, 6 are the cells of the leaf tissi;e, r is a fairly compact mass of
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parasitic fungus threads, some of which can he seen penetrating tiie

leaf-cell walls, d is the lower epidermis which has been ruptured by
the growth of the parasite, and e are the spores, each of which is

borne on a fairly long stalk. (Magnification about 8U diameters.)

The disease can be checked in slightly affected plants by gather-

ing and burning diseased leaves. Very badly attacked plants should
be burned. Spraying healthy plants with bordeaux mixture would
probably be of aid in preventing infection.

True Co-operation at Kopjes.

In the course of the very interesting and instructive 1920 report*

of the Land Bank, the following instance of success following true

co-operation among the settlers at Kopjes is given:—
" The dairy live stock society established amongst the settlers at

Kopjes has proved probably the most interesting of any of the co-

operative ventures financed by this bank.

" It was established during January, 1917, but did not commence
active business until July of that year. Only fifteen selected settlers

were admitted to membership, each of whom was supplied with five

cows, whilst, in addition, two bulls were purchased ; the cost to each
member being £80.

" It must be borne in mind that the members were not strong
financially (the security necessary to warrant an advance being made
was forthcoming by Mr. J. W. Moor, M.L.A., and two or three others
joining the society), so that it was necessary to arrange terms of repay-
ment in such a Wd,y that the earnings of the cows themselves would be
more than sufficient to cover the instalments. With this object in

view, it was agreed that only 10 per cent, of the capital would be
repayable during the first year, *5 per cent, during the second year,
20 per cent, during the third year, 25 per cent, during the fourth year,
and 30 per cent, during the fifth year. Practice has shown that the
members are able more easily to meet the heavier instalments with
the advance of time than the comparatively small amount which was
payable during the first year. The original 75 cows have increased
to about 230.

" The Board desires to guard against the danger of creating
the impression tliaf the lot of the average poor settler will be
materially improved by the simple method of putting him in posses-
sion of dairy live stock. That is not so, for the experience gained
at Kopjes goes to show that it was the factor of true co-operation, the
feeling of a real community of interest, and the rigid supervision
exercised by members over their co-members that made the KoDJes
society, which was regarded as a doubtful experiment, an unqualified
success."

*" Report of the Laud and Agricultural Bauk of South Africa, for the year ended
31st December, 1920." (U.G. 9—'21.) Government Printer. Price 4s. 6d.
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MAIZE IN ROTATION.

Notes on Co-operative Experiments in Natal supplied by W. H. Hall,

Assistant Experimentalist, Cedara School of Agriculture.

During 1915 and 1916 co-operative experiments with maize in rota-

tion were commenced on three farms in Natal, the experiments being
designed and closely supervised by the School of Agriculture, Cedara.

These experiments have not been concluded, and will be continued, it

is hoped, for some time. It is thought, however, that the publication

of a progress report, giving results to date, even though these results

are not conclusive, would be both of interest and of value, inasmuch
as they are distinctly suggestive of the value in the rotation of cow-
peas in improving the yield of maize, compared with maize grown
continuously, even though fertilized every year.

The series of experiments was started in 1915, on the farm of W. G.
Stead, New Leeds, Thornville Junction, and in 1916 on the farms of

D. Bester, Besters, and J. Mackillican, Matiwane. The following is

the rotation—5 years : First year, maize ; second year, maize ; third

year, teff ; fourth year, silage (maize) ; fifth year, cowpeas for hay.

In addition, the following four-year rotation is carried out on Mr.
Stead's farm : First year, maize ; second year, maize ; third year,

maize; fourth year, cowpeas—ploughed in.

Arrangetnent of the Ea'periment.—The plots are arranged side by
side and each consists of an area of 1| acres. At each end of the

range is an area of Ih acres used as a control plot, and planted with
maize every year. A dressing of 250 lb. bone meal per acre is applied
to all maize plots every year. The cowpea sections and teflt sections

are not fertilized.

The farmers are supplied with fertilizer, cowpea seed, and tefi

seed free, but supply their own maize for seed. They maintain the

experimental area, and in return take the produce of all the plots.

They prepare the land, plant, cultivate, and harvest under the

supervision of the experimentalist from Cedara. The maize (grain)

sections are harvested when ready. The maize silage section, teff

secijon, and cowpea section are cut and weighed when deemed
advisable in April. The silage and cowpea sections are taken at

fresh weight and the teff (after curing) as hay. The roots of the

cowpeas remain in the land and are ploughed in during the following

season. In the case of the four-year rotation at New Leeds, the

cowpeas are all ploughed in during the flowering stage (or early

podding).

Particulars of the Farm^.—W. S. Stead, New Leeds, Thornville

Junction; soil, grey sandy loam; altitude, 3000 feet. 13 . E,. Bester,

Besters; soil, red loam with ironstone; altitude, 4000 feet. J.

Mackillican, Matiwane ; soil, heavy dark grey loam ; altitude, 3591
feet.
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Summary of Results : Five-year Rotation.—The following table

shows the average yields of maize and also average increases over the

average of the control plots for first and second years respectively

after cowpeas on the three farms, with the five-year rotation:—
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the average of the control plots for first, second, and third years after

cowpeas ploughed in on the four-year rotation—one farm only :
—

Average
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EXPORT OF SOUTH AFRICAN DRIED FRUIT.

The Regulations controlling the Trade.

Reference was made in the April, 1921, number of the Journal to

the conference held at Capetown early in March last (the result of

a tram of circumstances arising out of the Union's export trade in

dried fruit, and more particularly in raisins), which lead to the

unanimous verdict of all concerned in the welfare of the trade that

the time had arrived when the export of dried fruit from the Union
should be subject to control similar to that exercised in respect of

fresh fruit. This decision was acted upon, and regulations, which
we publish m full below, have been issued (Government Notice No.
715 of 1921), providing that no dried fruit shall be exported over-

seas unless it conforms with certain requirements as to quality,

grading, packages, marks, etc., and operating from the 1st May,
1921.

Perusal of these regulations will show that they are clear and
explicit, and explanation of the various clauses does not seem neces-

sary. Much time and effort were expended in framing them, so that

they should not l)e too cumbersome or hamper in any way the existing

trade in dried fruit. They were drawn up originally by the Chief,

Division of Horticulture, then fully discussed clause by clause at a

conference representative of farmers and merchants directly concerned
in the trade, and finally passed after careful deliberation by the

following committee, viz., Messrs. Robt. Law, Wellington; C. L.

Maltby, Wellington; P. B. van der Westhuizeu, Worcester; A. L.

Franceys, Manager, Rhodes Fruit Farms ; H. Hamilton Barry.

Robertson: and I. Tribolet, Chief, Division of Horticulture.

There are in this coimtry, happily, many farmers and merchants
whose methods are thorough and conducive to the fair fame of the

Union's products ; the goods they export are of a high standard and
equal to the products of any country. For such the regulations will

be welcome, for they are designed to protect and foster legitimate

trade. That the regulations will prove irksome to others is certain,

and to none moie than the unscrupulous exporter who was wont to

send parcels of inferior merchandise to the oversea market, hoping
to benefit by the name established for the high-grade article sent

forward by the conscientious shipper. These speculative shipments
were fast undermining" the reputation of South African dried fruit

carefully built up by certain of our farmers and exporters. This
was most noticeable in the case of raisins, at present constituting the

bulk of (<ur exported dried fruit ; there were occasions when consign-

ments of inferior quality raisins, stuffed in sacks piled one on top
of the other in the ship's hold, were exported from the Union. The
condition of such goods when opened on arrival in London for sale

to perhaps the most critical buyers in the world can well be imagined.
That they were sold at all was due solely to the stress of war and the
shortage in food supply ; to-day they would most probably be con-
signed to the incinerator as unfit for human consumption. But the
mischief has been done, the memory of those consignments lingers,



Export of South African Dried Fruit. 537

aud it is uoav tJie duty of the South African producer to provide a

high standard article, and so establish for all time the reputation of

the country's dried fruit. This has already been done in the case of

fresh fruit and maize, commodities subject to control similar to that
Avhich has now been put in force for dried fruit. And it is confidently
expected that the same gratifying results Avill follow.

Regulations are, of covirse, open to amendment, and those now
published are subject to such change as experience may dictate.

Therefore, in urging the farming community strictly to adhere to

them, it may be stated that the Department is always open to sugges-
tions for the improvement of the regulations and willing to give them
full consideration with this end in view.

For the administration of the regulations, the services of a

thoroughly competent dried fruit expert, acquainted with all the
phases of fruit drying, have been secured. He will be stationed in

some central place, to be decided upon, and during the lull in the
export season will be available to give expert advice to all who produce
or handle dried fruit in this country. In this connection the atten-

tion of fruit growers is directed "to the bulletin* written by Mi-.

Tribolet, which gives practical advice on the correct methods of fruit

drying and should he in the hands of all engaged in the industry or

who contemplate doing so.

Regulations for Expokt of Dried Fruit, unoer the ActRicultural
Produce Act, 1917 (Act No. 35 of 1917).

(1) Every person who intends to export dried fruit from the

Union to a place outside the limits of the Union, by sea, shall give

not less than seven days' notice to the Government Fruit Inspector

at Capetown, and at such other place as the Minister of Agriculture
may prescribe.

The notice shall be in the following form:—
Address

Date

I /We hereby give notice that I /we intend to export dried

fruit through the port of , commencing on or

about the next. My /Our boxes or bags
of dried fruit will bear the following distinctive mark, namely

Signature

(2) The name, address, and distinctive brand of the applicant

shall be registered by the inspector, by whom the applicant shall be

informed of such registration.

(3) For each consignment of fruit examined by the inspector the

expoiier shall pay at the rate of 5s. per 40 cubic feet (one ton measure-
ment of shipping space) or part thereof.

(4) (a) The following fruits shall be packed in boxes : Dried
pears, peaches, nectarines, apricots, mebos, prunes, apples (rings,

pippins, squares, etc.), raisins, currants, figs, and any other fruits

that may be successfully dried.

*"Frnit Dryinsi" (L.S. No. 83\ obtainable from this otfico : price Id. prepaid.
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(b) Nuts such as walnuts, almonds, etc., may be packed for

shipping- in double linen bags.

(5) The si^e of the boxes for dried fruit such as mentioned in

section (4) shall be as follows :
—

Net Weight of Fniit. Size of Box.

((t) 56 lb. ... ... 20 inches x 11 inches, depth optional.

50 „ 20 „ X U „

Wood required :

—

Tops and bottoms, 20 inches x 11 inches x § inch.

Sides, 20 inches x depth optional x | inch.

Ends. 10^ „ X „ ..X
:i

.,

(6) 28 lb. ... ... 15^ inches x 0), inches, depth optional.

^•J „ ... ... ±0.) ,. A .'.2 ,, ,, ,,

Wood required :—

Tops and bottoms, 15| inches x 9.7 inches x i\- inch.

Sides, 15| inches x depth optional x /v inch.

Ends, 8| „ X ,; „ X |

(r) 10 li>.

W'ood required :

—

Tops and bottoms, IH inches x i)| inches x I inch.

Sides. 11^ inches x 4^ inches x \ inch.

Ends. ()| ., X 4| „ X f „

(Depths can be optional for fruits other than raisins or

currants.)

{(/) 14 lb. For raisins and currants only.

Wood required :

—

Tops and l)ottoms, lo.j inches x 7h inches x /',; inch.

Sides, 15^ inches x 4i''; inches x iV; inch.

Ends, ('4 „ X 4i% ,. X f „

{(') Trdj for 12 11). of stalk raisins packed in 1-lb. cartons.

Tops and bottoms, 20§ inches x 9^ inches x
i^,,

inch.

Sides, 20f inches x 2^\y inches x (') inch.

Ends, d][ „ X 2,-',, „ X I „

(This tray, with depth optional, may be adapted for packages of

cartons of dried fruit other than loose raisins or currants.)

(6) Every box of dried fruit submitted for inspection shall be

clearly branded on one end thereof, with
(a) the registered brand of the exporter (or his name or other

means of identification)

;

(6) and of one side thereof the variety and the kind of dried

fruit and the net weight, together with the words " S.A.

Dried Fruit."

(7) Every box of fruit submitted for inspection must be con-

signed direct to the Dock Goods Superintendent, Capetown, or other

ofiicer appointed by the Minister of Agriculture by notice in the

Gazette or to him through an agent, and bear on the other end of the

box the shipping mark of tlie agent appointed by the exporter to

dispose of his fruit overseas.

The shipping mark to be at least one inch in depth.
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(a) Raisins (Loose) 1st Grade.

„ 2nd Grade.

J,
>)rd Grade.

4th Grade.

(/>) Sultanas ... 1st Grade.

jj
... '2nd Gi'ade.

^,
... ord Grade.

{e) Prunes ... 1st Grade.

{d) Peaches

(f) Apricots

through a

through a

through a

(8) The dried fruit in each box or tray of cartons shall be m
sound condition, of uniform size and colour, and of one variety, and

the receptacle shall be lined with tissue packing or some such suitable

paper First-grade fruit shall be faced at least on the top or lid of

the bos. The existing sizes of boxes in stock will be allowed for

expoit during the season 1921-22.

(9) All dried fruit shall be delivered for inspection not less than

24 hours prior to loading on the vessel by which the exporter intends

such fruit to be shipped.

(10) The following shall be the grades for the dried fruits

mentioned :
—
Varieties. Grades (Sizes).

Any raisins not passing

sieve of f-inch mesh.

Any raisins not passing

sieve of ^4-inch mesh.

Any raisins not passing

sieve of f(;-int'b mesh.

Any raisins passing through a sieve

of ^',;-inch niesli.

Any sultanas not passing through a

sieve of 4i-inch mesh.

Any sultanas not passing through a

sieve of i',.-iiieh mesh.

Any sultanas passing through a sieve

of i'i;-inch mesh.

Any prunes not passing through a

sieve of ljV-i"<^b mesh (about

40-(;0 to the lb.).

,2nd Gra(U^ Any prunes not passing through a

sieve of | inch mesh (about 60-80

to the lb.).

3rd Grade. Any i)runes not passing through a

sieve of |-incli mesh (about 80-120

to the lb.).

Low Grade. Anv which go more than 120 to the

li).

1st Grade. Any peaches not passing through a

sieve of liVriw^'b mesh.

2nd Grade. Any peaches nut passing through a

sieve of lj-',;-inch mesh.

:Wd Grade. Any peaches not passing through a

sieve of li^y-inch mesh.

4th Grade. Any peaches not passing through a

sieve of |f!-inch mesh.

Low^ Grade. Smaller sizes than the above.

1st Grade. Any apricots not passing through a

sieve of 1^-inch mesh.

2nd Grade. Any apricots not passing through a

sieve of l|^-inch mesh.

3rd Grade. Any apricots not passing through a

sieve of 1-inch mesh.

Low Grade. Smaller sizes than the above.
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WEEDS OF SOUTH AFRICA.

By K. A. Lansdell, Botanical Assistant, Division of Botany,
Pretoria.

[Like- other countries, Soutli Africa is awaking to the importance of

suppressing its noxious weeds which, owing to the alarming rapidity of their

spread in recent years, are becoming increasingly dangerous to our pasturage
and wool and other agricultural pursuits. While much has been done in the
pa^t to place the farmer in a position to recognize and cope with the danger,
the problem grows in seriousness, and the time has arrived when all informa-
tion regarding the noxious weeds found in the LTnion should be gathered into
one publication for the use of the farmer, the student, and the general public.
This work has now been undertaken by the Division of Botany, the opening
contribution, continued hereunder, appearing in our April, 1921, number. This
publication, which will include an illustrated glossary on the morphology of

weeds, is the first of its kind in South Africa, and will appear in serial form in

the Journal.—Editor.]

II.

Leaves.

The leaves are borne on the stems at the nodes. They are organs
of respiration, transpiration, and assimilation, i.e. it is through the
leaves that the plants breathes, gives off water-vapour, and in which
the carbon dioxide of the atmosphere is elaborated into complex
compounds.

A typical leaf is composed of a flattened blade or larnina, and a
petiole or leaf stalk, which attaches the leaf to the stem. In many
leaves stipules are present which are appendages on each side of the
leaf insertion. (See fig. 12.)

The leaves may be arranged on the stem in the following
manner

Opposite, when two leaves arise at the same node on opposite
sides of the stem, e.g. the Upright Star-bur
(Acanthospei'Tnuvi hispiduTti) , etc. (See fig. 13.)

Alternate, when the leaves are scattered on the stem, e.g. the

Malta Thistle {Centaurea Tnelitensis) , etc. (See fig. 14.)

Sessile, when the leaves have no leaf-stalk as young leaves of

the Upright Starbur (AcanthosperTnum hispiduTn). (See

fig. 13.)

Petiolate, when the leaves are attached to the stem by a leaf-

stalk called the petiole, e.g. the Pig Weed (ATnaranthus
paniculatus) , the Burweed (Xanthiuvi spinosmn), etc.

(See fig. 16.)
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r-iTiou

Fig. 12.—Typiciil leaf. Fitt. 13.— Opposite.

The Upiiuiit ^ii\x-\mx (^Acantho>tjiermum hhpidinn').

Fig. 14.—Alternate.

The Malta Thistle {Cnttdurea nielitensix).

Fig. 1.5.—Petiolate.

Jhr Fig Weed (Amaranf/n/s jui >ii(i//atU'<').
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Fig. 16.—Simple Leaf.

The "White Epecachuana"
{Richardsunla neabra^.

Flu. 17.—Compound Leaf.

The Mexican Marigold
(Tatjetes tuinuta).

Fig. 18.—Palmately compound.

"Dagga" (^Cannahis xaf'wa).

Fig. 19.—Trifoliate.

Melilot (3fe/Uoti/.t parcifura).
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Fig. 20.—Linear.

"The False Horse-Weed " {Erif/fro/i ho/uiritm-sU).

Fig. 21.—Oblont

Fig. 22.—Lanceolate.

Rib Grass {Plantajjo la/irfolata').

Fig. 23.— Elliptic.
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Leaves are divided into sim/ple and coinpoiind leaves.

The niwqiJc leaf is one whose mai'o-ins are entire or in which the

Incisions do not reach down to the niid-ril), e.<4'. llic While Kpeca-
ch liana ( RichardRonid scahni), eic. (See fif^'. .16.)

Ill a i-oiiipoinul leaf llie Icaf-hlade is cni down io Ihc niid-iih lo

form leaHels, e.<^'. Ihe Black .Tack (IJidr7is pilosa). the .Mexican

Marit^old (Tagefcs i/ii/iu/a), etc. (See fig. IT.)

The various types of compound hares are as follows:—
Pinnate, when the lobes are arranged in a single row on either

side of the rarhis, e.g. the Mexican Marigidd (Tar/cfes

//I in. I fa). (See fig. IT.)

I'al iiiatel ij cuiiipound leaf is one in which ihc leaileis arise at

one point at ihe apex of the petiole, and spread out in a
fan-like mannei'. e.g. Dagga (Cainiah/s safica). (See fig.

., .

^^-^
7 nfoliate, when the leaf has three leaflets, e.g. ]\Ielilot

{Melilotus parvifiora), etc. (See fig. li).)

vSimple leaves or the leaflets of compound leaves may be of various

shapes :
—

Linear, when the leaf is about sis times h)nger than broad,

e.g. the upper leaves of the False Horse Weed iKrn/cron

ho/iarie))sis), etc. (See fig. 20.)

Ohloncj, when the leaf is two-three times h)ngei- than broad.

(See fig. 21.)

Lanceolate, when the leaves are narrow and taj^er at each end,

e.g. the Eibgrass (Plantarjo lanceolafu). (See fig. 22.)

Elliptic, when the leaves are shaped like an ellipse. (See fig.

23.)

Ovate, when the leaf is broader at the base than at apex, e.g.

the Common Chick Weed (Stellar ia media). (See fig. 24.)

Ohovate is opposite to ovate, Avhen the ap(^x is broader than
the base. (vSee fig. 25.)

Spatliulate, when the leaf is shaped like a spoon ; the apex is

rounded. (See fig. 26.)

Palmate, when the leaf is lobed or divided so tliat the sinuses

point to the apex of the petiole, e.g. the ^[allow (Malva
rotnndifolia), the Castor ( )il (Ricinas cttnninniis), etc.

(See fig. 2T.)

Leaves are differently shaped at the apex, the base, and the

margins are often lobed as follows:—
Acute, when the leaf ends in a sharp point. (See fig. 28.)

Obtuse, when the apex is blunt, e.g. Hare's Ear Mustard
(Corungia orientale, L.). (See fig. 29.)

Truncate, when the apex of the leaf is square. (See fig. 3t).)

Acuminate, the apex of the leaf is prolonged into a tapering

point. (vSee fig. 31.)

Aristate, when the apex is tipped with a bristle-like point.

(See fig. 32.)

Mucronate, when the apex of the leaf is tipped with a small

or short point. (See fig. 33.)

Cordate, Avlien the leaf is heart-sliaped. (See fig. 34.)

Cuneate, when the leaf is Avedge-shaped at the base, e.g.

Purslane (Port)ilaco oleracea). (See fig. 35.)

IS
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Kir;. -H. Ovate.

Tlic Common Cliirk-Wced (SlHhirla mnlh,).

I'Ki. 2r).^-0lK)vatc.

Vn\. 2C>.- Spathulatc.

Seedling of I'al^e Flax

( {'iimr/iiia siitirn).

Kio. 27.—i'almate.

The Mallow

( Mnh-ti rofi/iiilihil'i'i),
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lit. 28.—Acute. Fia. 2i).—Obtuse.

Fu;. 'M).—TiLincatc. I'"t(i. 31.- -Aijuuiinult

^

4®

«
F](i. T2.— Arislalc. [•'k;. '.V.\.— Mucniiiute.
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Fig. 34.—Cordate.

The DevilV' Claw {Murfynia li/fcn).

I'k;. oo. Ciineiile.

rui'slanc (Port III(I ci I olcniccd).

Fic. 3t;.— iletuse. I''IU. 37.—Auriciilate.

Hare's l'"/ar Jlustard (Corl/igia oriin/a/ix).
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Fig. 3S.- -Hastate.

Sheep's Sorrel {Itiimc-r acetusila).

Fig. ;!'.».— SagiUalo.

Wild Jvcttiiee (Lacfuca capenxh).

l^^^

Vui. lU.— Amplexicaul.

How Thistle {Sniirh iis oleraatis).

Fig. 41.—Entire Leaf.

The Khaki \iiiRi (^Alfcrnfinfhera ach urdntlia]
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Fi(i. 42.— Dentate. Fiu. 43.—Serrate.

Fiu. 44.—Creiiate. Fig. 45.— liepaud.
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Retuse, when the apex of the leaf is notched. (See fig. 36.)

Auriculate, when the leaf has a pair of small hlnnt projec-

tions at the base, e.g. Have's Enr Mustard (Connr/ia
orirnfnJr). (See fig. oT.)

/Instate, similar to anricnlate, but the lobes pointing outwards,

e.g. Shee])'s Sorrel (Rinne.r acetosehi). (See fig. oS.)

Sagittate, prolonged at the base into two acute straight lobes,

e.g. Wild Lettnce {Lactuea eapensis). (See fig. 39.)

Ample.ricaul, when the leaf-base j^artially clasps the stem. (See

fig. 40.)

r^ic. 4*;.—Pinnatisect. Fi(i. 47.—Lvrate.

The Leaf Margin.

Entire leaf, is one without any incisions on the margin, e.g. the

Kliaki AVeed (Altervantliera acJiyrantJia). (See fig. 41.)

Dentate, when the margin is sharply ioothed, and with ihe teeth

at right angles to the blade. (See fig. 42.)

Serrate, when the margin is sharply toothed, l)ut the teeth

projects upwards. (See fig. 43.)

Crei\ate, when the margin has ronnded teeth. (See fig. 44.)

Repaml, Mdien the margin of the leaf forms a wavy line. (See

fig. 45.)

Fianatisect, when the leaf is cut almost, but not quite to the

mid-lib. (See fig. 46.)

Lyrate leaf is cnt into lobes, bnt with the terminal lobe, large

:)nd founded. (vSee fig. 47.)
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LOSS OF WATER-SOLUBLE PHOSPHATE IN
CERTAIN FERTILIZER MIXTURES.

Xote fioiu tlu" r'heiiiical Laboratory, Elsenbiiro' School of A<iiifultnre,

^Mulders Vlei, C'aiio.

It i.s c(.iiuu()nly held that .superi)liosi)hate slioulil not hv juixcd witli

any fertilizer containing' lime, e.<>'. basic slag-, bone-dust, etc., because

on koeping the mixture tor some time an ai>pveciable decrease in the

percentage of water-soluble phosphate occurs. This decrease is what
is technically termed " reversion of the soluble phosphate," and it

implies that a chemical change has taken i)lace resulting in the

conversion of the soluble monocalcium phosi)hate (r'aHiP^O^) into the

less soluble dicalcium phosphate (C'a^HoPo^ ^s)-

As a mixture of superphosphate and bone-meal is of great value

on many grain farms, a series of analyses was undertaken with a view

to determining the rate and amount of deterioration that lakes jdace

in the water-soluble phosphate in certain fertilizer mixtures.

The following fertilizers were used in the preparation of the

mixtures: (1) High-grade superphosphate: (2) bone-meal; (3) Govern-

ment g'uano.

The percentage of citric-soluble and waler-sohible phosphate was
determined in each of the above before the mixtures Avere nmde.
Throughout the experiment the mixtures were kept under dry storage

conditions in the laboratory ; periodic moisture determinations were

made in each of them, and the moisture content was found never to

exceed 5 per cent.

Farmers who prepare such mixtures should not lose sight of the

importance of keeping them under normal storage conditions, as the

access of too much moisture would undoubtedly hasten the rate and
amount of loss of water-soluble phosphate.

Three mixtures of bone-meal and su])erph()si)hate were prepared

in the proportions of 1:2, 1:1, and 2:1 respectively, and two

mixti/res of superphosphate, bone-meal, and (Tovernment guano in

the proportions of 1:3:1 and 1:1:A . An analysis of the citric and

water-soluble i)hosphate was made in each mixture immediately after

its preparation, and these analyses were continued at intervals of

seven days for a period of six weeks.

From the results given on the following table it would seem that

the loss of water solubility in the i)liosphate is not very serious, more
especially if one takes into account the comparative availability of

the resulting precipitated phosphate and the advantage here of the

application of a mixture with lime to soils over the ap})lication of n

jiurely acid manure,
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THE "FIJI DISEASE" OF SUGAR-CANE.

Advance Report on One of the Most Serious Cane
Diseases.

TiiE uume 'I'i.ji disease" has been applied to this serious malady
because it was first reported from tlie ishiud of Fiji. Further study

of the disease will doubtless lead to a better and more ai)i)ropriate

name.
The disease has been known in Fiji since 1905 at least. Althougii

observed by many people, it has not been thoroughly investigated,

and the only published accounts that we have thus far been able to

find, by men who have studied the disease first-hand, are those of

H. L. Lyon and F. Muir, both of the Hawaiian Sugar Planters'

Experiment Station. Their articles are published in the Hairaiian

Planters' Record, a journal that is not widely distributed. An
account has also been given recently by Otto A. Reinking (Diseases

of Sugar-cane in the Philippines—Fiji Disease, Sugar News, 1,

17th-19th November, 192U), who used the published matter of Lyon
as a basis for his note. , ' .

This disease occurs in the Fiji Islands, New Guinea, New South
Wales, and has just been discovered in the island of Mindoro, of the

Philippine Islands. It was ftnind in Fiji hj F. Muir in the early

part of 1910, and reported on by him (Ha. PI. Rec, 3, 197, 1910).

It was also reported on from Fiji by H. L. Lyon (Ha. PL Rec, 4,

230-232, 1911). who made a special study of thedisease as it occurred

in that locality. The disease was reported on from New (iuinea by
Mr. S. S. North, of the Colonial Sugar Eefiuery Co., of Australia,

who wrote to Lyon that one of the sugar company's men had found
the disease to be very prevalent in parts of New Guinea (Lyon, H. L.,

Fiji Disease in New Guinea, Ha. PL Rec., 12, 200, 1915) on native

cane. In view of this discovery, Lyon expressed the opinion that the

original home of tlie disease was very likely New Guinea, from which

place it had' spread to Fiji and Australia.

The occ\irrence of the disease in Australia is indicated by Lyon
(Ha. PL Rec, 2, 200, 1915) and has been reported by D. S. North

as appearing on experimental plots of New Guinea cane, and by H. A.

Haywood (Agr. Ga:., N.S.W., Nov., 1920, pp. 773-780), who states

that it is now a problem with which growers will have to contend.

The presence of the Fiji disease in Mindoro, Philippine Islands,

has been suspected for the last three years. W. H. Weston, of the

United States Department of Agriculture, in 1919-20 learned of this

suspicion from C. ^V . Hines, of the Bureau of Agriculture at Manila,

and a published note of the possible occurrence of the Fiji disease

in Mindoro has appeared in the report of the Pest Control Section of

the Bureau of Agriculture {PJuL Agr. Rev., 12, 9;5. 1919). During
the Christmas vacation (1920-21) Prof. Otto A. Keinking, of the

College of Agriculture at Los Banos, Avent to Mindoro and found the

Fiji disease there doing grc^at daniage. According to one of the
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planters, it was present ou tlie island as early as 191G. Prof. II. A.

Lee, of the Ihireau of Agriculture at Manila, reports that Mr.
Medalla, his assistant, also visited the island and returned with
specimens of tlie I'iji disease. Letteis from both Reinking and Lee,

ielling- of the discovery, reached Washington at the same time. These
are the first anthentic reports by pathologists of the presence of the

Fiji disease in the Philippines. Just how widely the disease occurs

in the Philippines will have to he deterinined, hut it probably does

not occur in Neofros. the most important cane-producing' island.

iMPOlfTANCE OV Tin: ])lSKASF..

lleg'arding the seriousness of this trouble, F. Muir (Ha. PI. Kec,
3, 197, 1910) writes as follows: "The worst disease in the Fijian
cane fields ih one known as Fiji disease. . . . This disease has spread

over the Avhole island, but is worst on the northerji side, especially

on rich soils. This disease is strongly hereditary ; when the stool

looks perfectly healthy and the galls are seen only on one stalk and
in very small numbers, every, stalk from the root wili produce diseased

cane if used as ' seed '." Again H. L. Lyon (A New Cane Disease
now Epidemic in Fiji, Ha. PL Rec, 3, 205, 1910) writes: "It is

certain that the Fiji disease is one of the most serious diseases yet

recorded on sugar-cane."
The report of the Experiment Station Committee of the Hawaiian

Sugar Planters' Association. 14th October, 1911 (Ha. PI. Rec, 5,

323, 1911), says: "Dr. Lyon's researches say that the so-called Fiji

disease is the most to be dreaded of all known maladies of the sugar-
cane." In Mr. Eeinking's letter he says: "The disease is one of

the most destructive plant diseases that I have ever observed in the

Philippine Islands." In view of the above quotations and also from
other reports on the importance of this disease, it seems that this is

one of the most serious of sugar-cane diseases and one to be feared in

sugar areas where the disease does not noM" occur.

Symptoms.

Mr. F. Muir (I.e.) states that the most constant symptom of the
disease as pointed out to him by Mr. North, of tlte Sugar Pcfinery
Co., is the presence of small galls on the undersides of the leaves and
in the softer tissues of the cane tops, sometimes extending a long
way down the stalk. A more noticeable character is the dying of the
tops and the growth of lateral branches, the tops of which also some-
times die, and in turn give off lateral growths.

H. L. Lyon {Ha. PL Rec, 4, 300, 1911) describes the disease as

follows :
" The most conspicuous symptom of Fiji disease to be noted

in the fields is the shortening and crumpling of the last leaves to

unfold from the spindle. This peculiarity will attract the attention

when one is still a considerable distance from the affected cane. The
shoot may have attained considerable length and be clothed with
many healthy-looking leaves of the usual lengtli and colour, Init all

of a sudden it loses the power to produce normal leaves, throws out a
few bent and twisted stems and then ceases to grow altogether. Some
of the eyes may start, but the resulting ' lalas ' soon repeat the antics

of the main stem. The stalk may also remain alive for months or it

mav die soon." He also mentioned the characterislic galls usually
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to be found on most of the liralthy-looking' leaves and on all of the
deformed and blighted ones. The a])])eaiance of these galls is the
first outward symptoms by -which the disease may be detected, but the
cane may be infected for months before any gall appears. In other
words, the galls mark a well-advanced stage of tlie disease. Accord-
ing to Lyon's photographs affected })hni(s are very mucli stunted and
dwarfed and die earlj'.

Cavhf..

The Fiji disease is ai)parent]y caused by a myxomycete, somewhat
similar to PJasmodiophora hrassicdc, the cause of the club-root of
cabbage. A study of the etiology of the disease was made by H. L.
Lyon and a preliminary report given out l)y him (Ha. PJ. I'ec, 3,

200-205, 1910). Lyon found what appeared to be the plasmodium of

an organism in the cells of the leaf galls, but api)arently has not
])roved the pathogenicity of such organism.

He thinks tiiat the swarm spores may gain entrance to the cane
tissue by penetrating the roots and then following up the vascular
bundles to tlie leaves. He also thinks thaf the organism can live

over in the soil for a considerable length of time, as does the oiganism
of the club-root of cabbage. Plants grown from cuttings taken from
diseased cane are sure to be infected. The organism is also jeadily
carried from field to field by the transfer of bits of trash.

Varietal Susceptibility.

According to Lyon and Muir, the disease shows marked
differences in varietal susceptibility in Fiji and New Guinea. On
account of this fact and because of the danger of the appearance of

the disease in Hawaii, the Hawaiian Sugar Planters' Exi)eriment
Station sent a large number of cuttings of various Hawaiian varieties

to Fiji to be propagated there and to ascertain their relative resistance
to the Fiji disease. (R. J. Haskell, Plant Disease Survev,Washington,
1).(\, 1st Manh, 1921).

Bon Chretien Pears: Breakdown in Export.

Tlie later shii)ments of lion Chretien ]»ears during the ])ast season

have arrived ir. London in a very wasty condition, and the (Miief,

Division of Horticulture, is of opinion that there are piobably three

main factors operating in causing the consistent breakdown of these

])ears, viz., (a) too high a temi)erature, ( //) moisture-content through
abnormal rains, and (e) over-ripeness.

It is intended to carry out some definite temperature experiments

next season both at the Capetown docks and on board ship, with a

view to verifying the precise cause of tlie trouble, and if possible

])reventing its recurience.
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ARSENICAL POISONING OF STOCK.

By Jas. L. Webb, F.TJ.C.V.S., Govennnent Veterinary Officer,

Ixopo, Xatal.

TiiK (lipi)ing' of stock in arsenical solutions for the eradication of

ticks has brought in its train a danger wliicli, from my experience,
has proved very real, namely, the occasional loss (jf farm stock from
arsenical poison. This loss in nuuiy cases could be avoided, and it is

principally for the purpose of drawing the attention of farmers to

the risks they run through insufficieiit attention to small details

when handling' arsenical mixtures that this article has been prepared.
The most common accidents whicli lead to fatal results from

arsenical poisoning are often to a great extent due to carelessness;

they may be classified as follows:—
(1) Dipping- solution made too strong.—liy the aid of the isometer

this need never occur, and the standard strength can always be
correctly maintained; but fatal results sometimes happen with the

standard strength mixtuie for a five or seven days' dip, in this way :

A fresh batch of cattle, not previously dipped, is brought on to a

farm, and it Avill be found aftei- the first or second dipping that some
are scalded. If this is not noted and the cattle are ag'ain put throu"'li

the tank, the arsenic is very likely to become absorbed through the
broken skin and the aninmls so become poisoned. It is necessary to

use some discretion when dealing with cattle which have not been
accustomed to the dip. For the first half a dozen times dip in

three-quarter strength, or, if the tank is already hlled with standard
strength solution, dip once every ten to fourteen days during* the
first month to six weeks. If the farm on which dipping oi)erations

are to be commenced is infected Avith East Coast fever it is probably
better for a time to use the three-day dip, as this strength dip can
be used continuously without injurious effect. The teats and udders
of cows just l)efore and for some time aftei' calving ajipear to be
particularly susceptible to scalding with dip, especially the sides of

the udders where they rub against the legs when walking; this can
be avoided by smearing" the teats and udders with lard or vaseline
before dipping.

(2) Dipping on misty or wet days, or through sucli weather
coining- on after animals have been dii)])ed.—Here, again, some
discretion is necessary. Do not put animals through the tank if the
weather is damp just because it happens to be your reg'ular dipping-

day; and always dip early in Ihe day so that the stock may get
thoroughly dry before the storms coine on. Arsenical poisoning from
absorption cannot always be avoided, for instance, when the weather
turns misty or wet and remains so for several days after dipping.
Such weather is a source of anxiety to farmers in the mist belt who
dip regularly. Fatalities often result under these conditions,

and it is quite common for cattle thus exposed to show distress, high
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tenipeiatuie, siift gait, and, after a few days, a rougdi .sciiify condi-

tion of the skin alonj^' tlie back and over I lie loins, sliowing that the

continuous action of the dij) has scalded tJie skin. Cattle with these

lesions should not be dipped again until the skin has healed. There
are two factors whicli help to jnoduce this action of arsenic during'

(lamp weathei-; one is dirty dip and the other long coats, and when
lioth are combined the action is still more severe. The time of year

when this usually happens is early spring, before the winter coats

are shed. It is a common sight to see cattle, when dry again after

passing through a dirty tank, plastered with filth, and when the hair

is long much more is retained. Tanks should be kept as clean as

possible, and hair and other floating nmterial skimmed off the dip;

it is a good plan to use a tank dredger. AVith valuable cattle it is

advisable to brush off with a dandy-brush any dirt which has settled

on the back.

(?i) Working' during the heat of the day oxen Avhich are being-

regularly dipped in full strength solution every Ave or seven days,

and continuing' to work them after they show signs of distress.

—

The only remedy tor this, if it is essential that the working oxen
should be dipped as regularly as other cattle on the farm, is to work
them as much as possible during the cooler parts of the day and to

outspan as soon as they become distressed. Unfortunately, native

drivers are often not sufficiently careful in this respect, with the

result that it has become no uncommon thing- to hear of an ox droj)-

ping- dead in the yoke, probably from heat apoplexy, undoubtedly
agg-ravated by the action of arsenic on the skin, which appears to

interfere with the normal cutaneous respiration.

(Jther cattle, especially fat cows, also become distressed during
very hot weather, and are anxious to obtain shelter from the sun, and
such shelter should, where possible, be provided,

(4) Leaving- dipping solutions exposed to the access of stock.

—

This is by far the most frequent source whereby stock become poisoned
with arsenic. I have in numerous instances been called to investigate

what have been looked upon as mysterious deaths amongst stock,

l)articularly cattle, and almost invariably the owner, when told the

post-mortem appearances were those of arsenical poisoning, assured
me it was ([uite impossible for the animals to have got at any arsenic;

hut when 1 have visited the tank the source from which the arsenic

has been obtained is obvious. Probably the concrete sump outside
the diaining-pen is full of dip, or rain-water which has washed the
floor of the draining-pen and mixed Avith the dip. This could not
very well be completely removed from the sump, and, being left open,
was of free access to stock. Some stockowners, too, are very careless

in the disposal of the dip and refuse when cleaning out their tanks.

I have found it thrown just alongside the tank, Avheie cattle could
lick it, and where rain-water could wash over it and form pools on
the lower side, which would be full of arsenic, M'hilst nothing is done
to prevent stock getting to this material. Sometimes the draining-
pens are not properly drained, with, the result that they have pools
of rain-water, saturated with arsenic, which cattle are quite likely to

drink. Some tanks ha\e no sides to them, consequently the splash,
during dipping operations, saturates the ground outside the tank. I

have also known cattle actuallv to walk down the race and drink the
dip.
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Tu pjoveiii ^ucli iR-ridonls ars indicated, cuncvete suiu[).s sliduld

bo fitted with hea^y lids; suitable draining" arrangements from I lie

drying-'kraals should be made; and, when the tank is emptied, the

dip and refuse should be thrown into a deep hole prepared alongside

the tank. It is ad^nsable to surround the Avhole tank and kraals with

a fence.

(5) Drinking dip during tbe process of dipping.—This occa-

sionally happens, especially when large and small cattle are run
together through the tank. A large heast will sometimes jump on to

a smaller aniuial when entering tbe tank and keep it immersed
longer than it otherwise Avould be, with the result that the fluid may
enter the mouth or nostrils, and be swallowed; but if not actually

swallowed the dip is likely to irritate the delicate membrane lining

the ]iostrils and induce a stinking discharge and necrosis of the

membrane. I saw a case of the latter in a horse which had turned a

somersault in the tank, and also in a yearling heifer which had
remained loo long under the dip. Occasionally a beast will, probably
tlirough being thirsty, take a drink from tlie tank before entering
same. I have known this to happen with two valuable imported
animals, a bull and a cow, and the former died.

It is advisable not to dip large and small cattle together, and
also not to allow the animals to follow each other too quickly througli

the tank. Never allow stock to go to the tauk thirsty.

(G) Too frequent dipping or spraying.—Cattle are sometimes
poisoned by standard strength dips applied at too frequent intervals.

This is usually brought about by over-anxiousness on the part of the

owner. Two instances have come under my notice. In the one a

farmer had moved some cattle on to his farm foi' restocking purposes;
one died, but not from East Coast fever. . The manager became
alarmed and put the remainder through what was supposed to be a

seven-day strength dip, five times in nineteen days. Fortunately, the

dip was considerably below tbe proper strength, otlierwise the losses

would bave been heavier. In the other case a native removed seven
cattle from an infected to a clean paddock, sprayed them four times
within seven days; two died, and the remainder were badly scalded.

Heavy losses occasionally occur either througb ignorance of tlie

severe corrosive action of arsenic in concentrated form or as the result

of a pure accident. I remember one farmer who lost a number of
cattle througli applying one of the proprietary arsenical paste dips
neat, under the tail and to ears, as a liand-dressing mixture; and at
a tank on a public commonage, the hand-dressing mixture having
run out, a native was sent to obtain some more, and instead of bring-
ing tick grease brought a tin of arsenical paste dij) ; tliis was applied
Avith disastrous results.

(T) Malicious poisoning of cattle with arsenic.—Malicious
poisoning can hardly be brought under the heading of an accident,
but since arsenic has been brought into common use, cases of malicious
poisoning have increased to an alaiming extent, and not only have
cattle be(>n the victims, but human beings as well. Iridian or native
servants are usually the culprits. I can recall three instances which
have come_ to my knowledge. An Indian servant poisoned three horses
by administering arsenite of soda in crushed mealies, and sixteen
oxen by mixing the poison with salt and placing this on the ground
for them to lick. A nati\i' placed some arsenite of soda in a lioiii
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;ni(l stui't'cd llic r\\(\ Willi "^Tass ; tlus li(> tlncw 111(0 a s|)riii<4- of \\alt>r

iK'av a kaftir kiaal. possibly to try its (>tl'ect 011 the inmates, l)ut some
lattle tame along' and luid a diiiik and died very sotm afteiwaids.
'i'lie natives cleaned out ilie si)iing- ami found the lioni. The mud
removed from ilie sides ajid bottom of Ihe s])rin<4- was thrown on the

side, and more cattle licked it with fatal icsults. A ]iative mixe<l
arsenite of .soda with lol)()la-eake mash which he knew was to b(! fed

to a herd of seventeen valuable ])edig'ree Frieslands. and fourteen

died; these cattle Avere worth probably £8000.
Faiineis cannot be too careful in seeing- that their aisenic is

kept under lock and key, but unfortunately under existing conditions
this is not sufficient to prevent natives obtaining' arsenic; they liave

lu) difficulty in obtaining same from stores for dipping- i)uri)0ses.

Something should be done to stoj) this, and I think the best suggestion
is to ])rohibit th(> sale of arsenit(> of s(»(la in powdei- form; if it were
li(jueHed and given a decided odour and un})leasant taste, mali(-io\is

l)oisoning would become a much more difficult proposition.

Farnu^rs who use an arsenite of soda solution as a di}) might with
advantage add some soluble tar dip in the proportion of 1 to 1000.
This is beneficial for seA^eral reasons: it would prevent the dip being-

used for malicious purposes ; it keeps the dip from becoming foul

;

the odour would possibly keep ticks oft' longer; it will kill lice, which
arsenite of soda will not; and it increases the wetting power of the
solution.

Symptoms of Aijsenical Potsonixc;.

These will depend somewhat on the method b\ which the aisenic

gains access to the system. The usual way is either through the mouth
or by absorption through the skin.

When arsenic is swallowed the severity of the symptoms will

depend on the amount taken and the susceptibility f)f the animal.
Very often death occurs with alarming suddenness, no preliminary
symptoms having been noticed. The animal is found dead, usually
with evidence that scouring had occurred before death; in other cases

death may not take place for three or four days, or even longer, and,
of course, some animals will recover. The symptoms are those

associated with abdominal pain, viz., in the horse, colic; in cattle,

disinclination to move, lying down most of the time, often with the
head turned back towards tlie shoulder; when made to rise the animal
is uneasy, kicks towards the belly with the hind leg's, and soon lies

down again. There is loss of appetite and suspension of rumination;
the membrane lining- the mouth, nostrils, and eyelids is bright red
in colour; scouring' is a marked feature, and the scour has a paiticu-

laily strong", disagreeable odour. In my ex])erieiice the temi)eratui-e

remains normal, or very little above, when the poison is taken throug'h
th(> mouth, but there is a considerable rise of temperature Avlien the
arsenic is absorbed throug'h the skin.

P( )ST-MOUTKM AlTEA 1! A.N ( KS

.

'^rhe post-mortem appearances are: Evidence that the animal
has been scouring, acute inflammation of the membrane lining the

stomachs and intestines—this is jiarticularly noticeable in the fourth

stomach, small intestines, and in the coecum (blind gut)—the lining'

membrane Avill be found to be of a dee]i red or port wine colour, and
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almost invariably ulcerated. Fanners often look ui)on tlie separation

of tlie niucons lining' of the rumen as evidence of poisoning', but such

is not the case, unless the tissues underneath are iiifiamed. l"'he

contents ot ilie slomachs exhale an odour ]es«>mbling g'arlic.

if tlie animal has been sick for several days before death tlie

liver lias a macerated ap])eai'ance.

To ascertain for cei'tain whether an. aninutl lias died from the

efi'ects of arsenic, fluid from the fourth stomach and small intestines,

with a piece of fiver, should be forwarded to an analyst with inslruc-

iions to test for arsenic.

Treatment.

'^^I'he best chemical antidote is ferric hydrate. I'll is may be pre-

[laied by diluting three ounces of tincture of jjei'chloride of iron

wiih four ounces of water; dissolve one ounce of caibonat(> of soda

(washing- soda) in half a i)int of water; mix the two solutions and
administer. These quantities will render insoluble ten g'rains of

arsenic. Three doses at least should be given, repeated at intervals

of a quarter of an hour. The above doses are for horses and cattle.

In animals the diagnosis can rarely be made soon enough to

give the chemical antidote a chance. To be of any use it must be

administered within a very short time after the poison has been taken.

If the chemical antidote is not at hand, or if the poisoning has

not been discovered until several hours have elapsed, the best line

to adopt is to try and allay the corrosive action of the drug by

administering demulcent drinks, such as well-boiled flour or oatmeal

gruel thinned with plenty of fresh milk, together Avith sedative

medicine, such as tincture of opium or chlorodyne. The dose of these

drugs for full-aged horses and cattle is from one to two ounces accord-

ing to size, and this dose may be repeated every six hours whilst the

pain and diarrhoea continue. The subcutaneous injection of four-

grain doses of morj)hia in the first stages retards absorption of the

arsenic, and in later stages relieves the ])ain and inflammation.

Purgative medicines are contra-indicated.

As external dressings to the skin wdien it has been scalded by

dip, soothing applications should be applied, and one (if the best is

carron oil, made by shaking together equal parts of lime-\yater and

linseed-oil. Lime-w\ater is made by adding a piece of quicklime about

the size of a w^alnut to a gallon of water; shake it thcu-oughly, then

allow the undissolved lime to sink and pour off the clear liquid.

Restriction of Introduction of Cotton Seeds, etc.,

from Southern Rhodesia.

Attention is directed to rroclamation Xo. GT of the oOth ^lEarcdi,

1921, which prohibits the introduction into the Union from Southern

Rhodesia of any cotton seeds or cotton seeds with lint attached, except

under permit issued by the Department of Agriculture, wdiich may
attach conditions thereto. For any further informati(ni and for

permits application should be made to Ihe Chief, Division of

I'ntoniologv, Pretoria.
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THE VEGETABLE GARDEN.

June.

By H. F5. Tekky, Cert. K.H.S., Lecturer in Htirticulturp, Scliool ol

A<>;ri(nlture, Potrhot'strooiii.

The opportunity should be taken to clean up the vegetable section, destroyinp:

by fire or buryino; any remnants of previous crops that may afford shelter for

insect pests. While this is beinp; carried on, and before the soil is turned over,

apply liberally any stable or kraal manure obLauiablc, then, after resting until

August or September, the soil will be in a condition to receive any crop.

TuKMi'S may still be sown for succession ; thin out the young plants to

about (i inches apart; use the thinnings as spinacli.

C'AHitoTS should be kept well watered and cultivated: they will n)akc very
little growth other\\ ise.

C.\BBAGK and C.UILIFLOWKK rcquuc a similar culLurt', and both crops must
be watched to see that they do not suffer from drought. The earliest heads
should now be ready to cut. As cauliflowers come on it is as well to break
down a few leaves over the heads to protect them from frost.

Kohl IIabi is a much neglected vegetable, and only needs to be better
known as an excellent substitute for turnips to cause it to be more extensively
cultivated. It will grow where turnips have repeatedly failed, is easy to
germinate, and quick to mature.

Pkas may still bi' sown foi- spring use if the position is not sul),iected to

heavy frosts. All existing crops should be kept well watered, as there is ji great
strain upon the plants when the pods are filling.

Kadish may continue to be sown. A good plan is to sow in the same
rows as lettuce; the radish matures early and lea\'es tlie lettuce to utilize tlu>

ground as a follow-on crop.

Oxioxs.—Autumn seedlings should he jilantcKl out now and not delayed any
longer. vSet them out in straight rows, 15 to IS inches apart. 'I'he soil should
l)e well filmed after planting, and take caic not to plant deeper than 1 inch.

Celery should now be fully developed and available for use. A little dry
grass spread over the plants will protect the leaves from frost bite; keep the
plants earthed up and watered to make the stalks cris]).

Leeks are advancing well and only require a few waterings to maintain
growth. Further planting may be made; treat like onions and give rich soil.

Bkoad Ueans should be .sown to pod during October and November.
Progress above the ground may be slow, but the good root action below will lie

made good use of when the weather becomes warnu'r.

AsPAiiA(iUS.—Clean oft" any old top growths and spread a covering of weil-

decayed stable manure over the beds. Ncm' crowns should be [danted as soon
as possible; the beds shoidd not be raised, but sunk slightly for preference to

facilitate irrigation during dry weather in spring. Set the crowns 4 inches
deep and spread the roots well out; 2 feet (i inches to 3 feet behveen the rows
is required IVir cnltiwition

.

Tlni liAHit of ordinary type will also require to be well manured after the
rubbish has been cleaned away from the recent crop. Old crowns may bo
lifted, divided, and replanted if more plants are needed. Wintei- rhubarb
(Topp's Crimson), if well wateied and the soil kept loose around the plants.
will supply unlimited (|uantities of this delightful pie-vegetahle throu,ghout the
entire winter season.
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8h\L],ot.s and Uarlic.—This is the best month for planting; most people
bury tlie small bulbs too deeply ; this is a mistake, the tops of the bulbs should
be just under the surface. Shallots are always needed in the kitchen, and
garlic as well when sauces and other condiments are being made.

Potatoes are best allowed to remain in the ground until required for use.
If lifted for storing let the tubers be placed in a pit and cover them with fine
soil or sand; if exposed to too much light they turn green and are not fit for
human consumption.

Jerusalem Artichokes are produced under ground similar to potatoes.
They may be dug out now when required, and make a delightful cliange to the
usual vegetable.

Swiss Chard, as a substitute for spinach, will continue to make plenty
of leaves if given liberal waterings and kept Avell hoed.

It is hoped that where provision has not been made for the growing of
vegetables on the farm, if only to supply the homestead with a change of

vegetables several times a week, a start will now be made, as the most important
sowing months are rapidly approaching, and if one is prepared the rest is

simple.

THE POULTRY YARD MONTH BY MONTH.

By J. .J. .JcntDAAX, Lecturer and Instructoi- in Poultry, (illcn School of

Agi-icnltnre, ()i-angc Vvov State

June.

Feeding.—Good circulation is essential to good lictlth ; tluTciorc^ lirovide

exercise by digging all grain food into the ground S to 12 inches deep. Throwing
it into chaff, leaves, etc., is not severe enough. A good plan is to have a place

dug, say, G feet sciaare for the purpose. The feeding of the breeding birds

should be of the best and closely studied. Avoid warm mashes and all forcing

foods. Good, sound, hard grain is best. Green food, grit, and oyster shell or

lime should be provided ad lih. If green food is scarce or unobtainable oats.

barley, mealies, kaffir corn, or an,y other available grain should be sprouted;
the feeding values are excellent, and green food is essential to fertility

;

Cabbage, lettuce, barley, mangel wurzel, or dry lucerne hay soaked over-

night in warm water, are all good. To sprout grain, take as much as is

required for a day, put it into a grain bag, tie fast, and place in

a bucket of water (warm is best) until saturated, and then place m a

dark corner and keep moist and covered with old bags, etc. In a

Aveek or ten days, according to the weather, it will be fit for use. In feeding,
just throw the tangled mass of growth to the bii'ds; they will soon shred it.

Egg Production.—Laying birds for table-egg production must have stimu-
lating food. (See last month's notes and formula.)

Breedivg Penx.—In the breeding pen do not be tempted into giving the
male bird more hens than will ensure strong fertility.

Showing.—The show season is now at its lieiuht; 1)e sui'c to attend at least

one of the leading shows—the information to hr gathered thcie is invaluable.

If you are not clear upon any point look up the judge and ask him; especially

get him to explain that class m which you are interested or of which you are a

breeder. It is also wise to exhibit some birds of your own breeding to compare
your stock with those of other breeders. In sending your birds to the show see

that the coo]) is well made, warm, and roomy. Such a coop lasts longer, and as

the bird is comfortable whilst travelling, its chances of winning are improved.
Two or ihree hours before sending the bird nway give it a pill the size of, say,

a walnut, consisting of equal parts of giound chalk and ginger; it will then be
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less likely to get sick or catch cold. In replacing birds in the pens on their

letnrn Irom shows, do sc at night: tliey nro not so likely to hght. A little

Douglas niixtnrc in the drinking water for a day or two after arrival will assist

greatly in getting them over the effects of the travelling and showing.

Douglas mixture is made as follows : —To 1 gallon water add i oy.. sulphuric

acid; pour this on i lb. sulphate of iron. AVhen the iron is dissolved and water
is cool, bottle and store for use. The usual dose is one tablespoonful to each

quart of drinking water. Douglas mixture must nlways be given in cnanie! or

earthenware vessels.

General.—In the coastal districts (excepting Natal) rain and cold Meather
may be expected. Scratching sheds must be provided in these parts, in inland
districts the birds must be kept warm at night, but not at the expense of

ventilation. A few wheelbarrows full of ground or stnhle manure on the root

of the sleejjing quarters will go a long Avay towards adding warmth to them.
All water vessels should be emptied at night and fresh water given the birds m
the morning. Drinking water that has been frozen is liable to set up bowel
trouble.

NOTES FROM THE "GAZETTE."

Attention is drawn to the following matters of interest which appeared
in the Union Gazette:—

(Abbreviations: " Proc."—Proclamation; "G.N."—Government Notice.)

Gazette.

No. Date. Items.

1139 8/4/21 For purposes of the Stock Diseases Act, No. 14 of 1911, the

farm Stanmere, Estcourt District, bas been declared to be

in the Lions River District, Natal. (G.N. No. -55'2.)

1139 8/4/21 The regulations governing the terms and conditions under
which Government Avater drills may be hired from the
Director of Irrigation are published in G.N. No. 554.

1139 8/4/21 The Districts of Molteno and Maraisburg, and a portion ot

Albert District adjoining Steynsburg and JNlolteno J)istricts,

have, owing to the absence of scab therein, been declarerl

protected areas in terms of the Scab Eegulations framed
under the Stock Diseases Act. (G.N. No. 556.)

1139 8/4/21 Compulsory dipping of cattle as required under the Stock
1140 15/4/21 Diseases Act has been prescribed as follows: — (o) Every three

1144 22/4/21 days in the three-day dip for portions of Zoutpansberg

;

1146 29/4/21 (b) every five days in the five-day dip for portions of Pre-

toria, TJmtata. Ilmvoti, Alfred, C-amperdown, Pietermaritz-
burg, Pinetown (including certain native and mission loca-

tions), Estcourt. Durban. Port Shepstone, Emtonjaneni,
Babanango, Nkandhla, Weenen, and Umvoti ; (c) every
seven davs in the seven-day dip for portions of Lydenburg.
(G.N. Nos. 557, 602, 637, and 683.)

1139 8/4/21 The compulsory removal of cattle from portions of the Lyden-
burg District, as prescribed by Government Notice No. 1934
of 1920, has now been cancelled and the said Government
Notice Avithdrawn. (G.N. No. 558.)

1139 8/4/21 An amendment, affecting the valuation of wool for purchase by

the Imperial Government, under the scheme outlined m
G.N. No. 533 of 1st Aj.ril, 1921, is published in G.N. No. 509.

1140 15/4/21 The introduction of cotton seed in various forms from Southern
Rhodesia has been restricted, under certain conditions

imblished in Proclamation Xo. 67.
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(lazcile.

No. Date. Itejis.

J 1 10 10'1/21 Tlio puriud fur the eoaipulsory ili|>i)iiiji ul' cnltlt'. a.s pic&cnltt'd

for tlio District of Umtata. 'J'r;uiskei, by (i.N. iNo. 517 ot

30th March, 1921, has been extended and will terminate on
the 30th June, 1921. (G.N. No. 581.).

1110 15/4/21 Crown lands in the Paarl District arc to be sold l)y public

auction at 10 a.m., Thursday, l(5th June, 1921, in front ol

the Magistrate's Office, Paarl, and m Calvinia (Loeries-
fonteiu), at 11 a.m., on Tuesday, 14th June, 1921, in front
of the Court-room, Loericsfonteiii. ((J.N. JNo. 3(32.)

1140 15/4/21 Certain species of birds have, under the Game Preservation
Ordinance, 1905, of the Transvaal (applicable to Swaziland
by t-iwaziland Proclamation No. 2 of 190(5), been declared
])rotected throughout the year for the period ending 3ist
March, 1924. (Official Cazettc, Proclamation No. 1, 1921.)

1144 22/4/21 Owing to the partial prevalence of scab therein, (o) additional
portions of Hoopstad, certain portions of Jioshof District,
the District of Prince Albert, and certain adjoining farms m
the Beaufort West District have been declared semi-protected
areas in terms of the Scab Ecgulations; and (h) owing to
the absence of scab therein, jjortions of Jiouxville, Hoopstad,
and Boshof Districts have been declared protected areas.

(G.N. Nos. 635, 636, 686.)

1144 22/4/21 For the purpose of allowing slaughter stock to reach Cullinan
for rail direct to approved abattoirs for immediate slaughter,
a road has been prescribed along which such cattle may be
driven, in terms of the Stock Diseases Act. (G.N. No. 638.)

1146 29/4/21 Any agricultural produce intended for export under the Agri-
tural Export Act, No. 35 of 1917, and which has been so

treated as to give it the appearance of an article of diHerent
commercial value, is prohibited. Contravention of this pro-
vision is punishable by heavy penalties. (Proc. No. 78.)

]146 29/4/21 Certain grains, cereals, seed, etc., have, in terms of the Agri-
cultural Export Act, been proclaimed agricultural produce.
(Proc. No. 79.)

1146 29/4/21 Dried fruit of all descriptions has suuilarly l)eeii included m
the term "' agricultural produce " foi- export purposes.
(Proc. No. 80.)

1146 29/4/21 The conditions governing the award of (ioAcriiment scholarsiiips
for study abroad are published, and cover the following
subjects:—Field husbandry, horticulture, dairying, ento-
mology, agricultural chemistrv, poultrv, and viticulture.

(G.NT No. 682.)

1146 29/4/21 Brands registered under the Cape ot Good Hope Brands Registra-
tion Act for horses, cattle, ostriches, and small stock are
published in G.N. No. 696, and brands registered under the
Orange River Colony Brands Ordinance in G.N. No. 697.

1146 29/4/21 Up to 7th June, 1921, the Lands Branch, W indhuk, will receive
applications for the disposal, on conditional purchase, ot

certain farms in Bethanie, Rehoboth, "Windhoek, and Oka-
handja Districts, South-West Protectorate. (G.N. No. 670.)

The Secretary for Lands will receive applications up to lOtli

June, 1921, for the disposal of certain farms in the Pioters-
burg, Potchefstroom, Rustenburg, Waterberg, and Zoutpans-
berg Districts, and Stellenbosch Division. (G.N. Nos. 699
and 700.)

1118 6/5/21 L) terms of the Forest Act, No. 10 of 1913, it is the intention
to declare Reserve No. IV, in the Lowei Lmzuukulu District,
called Imbezana, a demarcated forest. (G.N. No. 701.)

1148 6/5/21 Regulations for the export of all dried fruit (including nuts)
and governing the methods of i>acking, grading, etc are
published in G.N. No. 710.
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THE WEATHER.

Extracts from the Monthly Weather Report of the Chief
Meteorologist for the Union.

April, 1921

.Mkax prcssiirc nlidiit noruKii. except iii the west, where it was lower tliaii usual;
(lays one t(; loiii' de<z;rees eooler and nights hall a clej^reo to one liejiree warmer
ihaii the av(>rafre

; priH-ipitation si'^iitcr than nsnal over practically the whole
of the Cai)o Pi-oviiiee, Swaziland, and central Transvaal, but deficient (>lsewhere ;

some killinp; local frosts and destructive hailstorms were the most noteworthy
features of the weather of April, 1921.

Precipitation durin<2; the month was above the average in the Cape Pro-
vince, particularly over the northern Karroo, the north-east and south-east of

the Province, and south of the Orange Free State, where it was commonly from
two to three inches in excess. Over the central, west-central portions, and the
extreme north of the Transvaal there were small surplus amounts varying from
about 0.2 to 1.7 inches. In the Cape Province the excess decreased to about
half an inch along the South Coast and to 1;^ to 2 inches in the south-east.
Over the greater portion of tlie west central area, however, as well as in the
south-west, the surplus over the interior decreased to deficits of about half an
inch. A shortage was also common to Natal, by far the major portion of the
Orange Free State, Bechuanaland, and the west, south, cast, and north )f the
Transvaal, forming an almost complete circle round the central area having a^

snndl excess. Ovei- Natal the deficits varied between half an inch and two
inches; in the Orange Free State the shortage was small except in the north
and east central areas, where it amounted to about one to one and a half inches;
over the major portion of the Transvaal and the south of Bechuanaland the
deficits were generally under an inch, but rising to about one and a half inches
in the more easterly and north-westerly and south-westerly parts, as also in the
northerly portion of Bechuanaland. Precipitation occurred on every day of the
month in one part or another of the T'nion. Over the Transvaal the lains
occurred at intervals of ])ractically a week, being noted on 1st, 6th to 9th, 14th
to 16th, 22iid an I 23rd, and 29th"to 30th; the distribution as to time intervals
was similai- over the Orange Free State, Natal, and tlie Cape, "ilthou!i;h not on
the same dates. The cumulative seasonal rainfall since 1st July, 1920, is generally
above tlu' average over the Cape by 2 to 4 inches, but rising to 6 to 8 inches in

the central Karroo and south-west portion of the northern Karroo. Along the
South Coast there was a deficit, however, varying from 0.24 inches at Mossel Bay
to 4.96 inches at fOast London. Another broad belt of deficient rainfall partially
encircled Basutoland and the ()rang<> Free State from Kokstad, in the Transkei,
to Vryburg, in Bechuanaland. Here the shortage varied from 0.14 inch at
Hopetown to 3.70 inches at Philipstown, being generally between one and two
inches. Over the centre and south of the Orange h'ree State there is an excess
ranging from a few hundredths of an inch to almost two inches, with a

deficiency in the north and east of a third of an inch to 1.30 inches. An excess
of precipitation of 1 to 9 inches has been experienced in the centre and south
of Natal, but large deficits of 6 to 10 inches in the north and west, witii a

small shortag(> of about an inch in Zululand. Over the Transvaal tiiere has
lieen a surplus rainfall of 3 to o inches, except in the east, where relatively
small deficits have been ri-corded, amounting to about 2^ inches at Barberton.
The cumulative rainfall since the beginning of the calendar year is above the
average, commonly by 2 to 4 inches or more over the Cape Province, except in
the Cape Peninsula, where there is a deficit of about one-quarter to two inches;
a similar shortage is exhibited l)y the neighbourhood of Philipstown. Over the
north, south, and west of Natal, the centre and east of the Transvaal, as well
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as the east of the Orange Free State, there is also a deficiency in the precipita-

tion, ranginji in amouiit from a lew tenths in the sonth of Natal, through
1 to 2 inches in the Transvaal and Orange Free State to 7-3 inches at Vryheid.
Elsewhere there is an excess nsnally of 1 to 2 inches, hnt rising to /) to (i inches
in the west, north, and sontli-east Transvaal, and at Dnrhan (Natal). •

'I'hese

late rains have kept the veld green and made pasinre plentiful, whilst frost,

which was of fairly common occurrence from flic 2;hd to the end of the niontli,

caused some damage, principally to young mealies, pumpkiiis, and potatoes,
and the tips of cotton plants (the last in the Waterberg District). Stock
genei'ally are reported in good condition. The continued wet weather proved
unfavourable to harvesting operations in some disti'icts and checked the growth
of toff and other pasture grasses. The veld for winter grazing is reported as
short on most farms in the Wepener District (Orange Free State). A good deal
of damage has been caused by insects to the cotton crop i}i the Rustenburg
District. Ploughing operations aie being carried out in a number of districts.
Light hailstoi-ms were frequent in tbr Orange Free State, with occasional heavy
storms, causing damage to tobacco, etc., in tiie 'l'rans\aal and nortli of tlie ('ape.

STAFF: APPOINTMENTS, TRANSFERS, ETC.

(1) AcnUCULTURE.

1/4/21 J. JL Ii'dbie, Private Secretary to the Minister of Agriculture, trans-
ferred to the DepartnuMit of Mines and Industries as Private
Secretary to the Minister of Mines.

21/3/21 0. A. Ccllicis, transferred frciii Lands De])artment and appointed as

Private Secretary to tlie Minister of Agriculture.

31/3/21 C. F. Joithert, Inquiry Clerk, Departnu^nt of Agriculture, iiloemton-
tein, retired on pension.

1/5/21 .7. (.'. Basil, Government Veterinary Officer, Middelburg, Transvaal,
seconded to Department of Defence.

1/5/21 J. ./. (r. Keppcl, Government Veterinary Officer, Dundee, Natal,
transferred to Middelburg, Transvaal, rice J. G. Push.

(2) Agr]('ttltuii.\l Fnuc.^TiON.

1/4/21 1{. A. ]Vliifrl,iii\ First Grade Clerk, Audit Office, Pretoria, transferred
to the Cirootfontein School of Agriculture, ^Middelburg, C'ape.

Movements of Oeficers.

Ml. B. (J. L. Enslin, Chief. Division of Sheep, has been ap])ointed as

Director of the Government AVool Purchase Scheme as from the 1st April, 1021.

For this purpose his headquarters will be at Port Elizabeth, and during his

absence from Pretoria Mr. J. F. Jordaan will act in his stead.

Mr. W. (I . Mason, until recently Director of Training J*'arms, left at tlie

end of April for Capetown, where he is now stationed for the purpose of giving
advice to immigrants who desire to settle in South Africa and take up farming
pursuits.

Mr. II. K. M}ni)(), of the Division of Kntomology, Pretori.i, left on the Uth
]\ray to take charge of the plant inspection work at East Jjondon and to give
attention to entomological investigations that may be most advantageously
conducted with headquarters at that nort. His office is in tlie Customs Build-ng
at the waterside, and his postal address Box 16, J*^ast London. This transfer
has been made in response to oft repeated requests for the Division ol l<;nto-

mology to station one of its scientific staff at East London.
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THE OVERSEA MARKET.

Makket Pkicks of South African and otjikk l*uoj)r( k cajslkd ky
THE Trade Commissioner, London, on the IItii May. li)21.

Mohuir.—No chango in the market.

Ostrich Feailirrs.-—No change in the market.

Maize.—The market is dull. For maize on the spot, La Phita is (|uoted at
53s. (22s. Id. per 200 lb.) and round yollow No. 6 at 52s. (21s. 8d. per 200 Ih.).

For ronnd yellow No. G, April shipment. 15s. (18s. 9d. per 200 lb.) has been j)aid.

I'\)r flat wliite No. 2, .'38s. (15s. lOd.) lias been ]>aid on the Continent tor ^Nfay

shipments.

[
NoTK.—TJererring to the marked ditierence in "spot " and " lorwai'd

"

prices, seen in eailier advices, tlie Tiadc Commissionei- explains that tlie

diii'erenee was dne to the big premium on s]>ot maize (including, of course,
landing cliarges) and that the discount oi lorward maize was duc^ to the
imminence oi" the Argentine crop.

—

Ej)IT01i.]

Maize Meal.—£9. 5s. per ton quoted.

Cotton.—Closing prices for American futures: JMay, S.08d.; .June, 8.19d.
;

lidy. 8.33d.
'

Butter.—The market is failing. Present prices, Danish £9. 5s. to £9. 15s.
;

Australian, £9 to £9. 10s.; New Zealand, £9. 10s. to £9. 15s. (per cwt.).

Cheese.—There is a steady demand and little alteration in price.

I'xinni.—The market is falling owing to the coal situation.

SJ.ins.—At the auctions on the 5th May, 315,229 Cape goat skins were
oliered ; 15,688 were sold, but mostly privately at 10 per cent, to 12 per cent,
decline. The following quotations are given: Capetown and Mossel Bav, light
lOid. to lO^d., extra lOJd. ; Algoa Bay, extra light 9id. to lOd., sun-dried light

Sid.; Natal, light 8d., extra lOd., kids Gd. ; Bastard, light, 7id. to 7^d.
; Cape

Angora skins were offered, but there were no sales.

Xatnl Wattle Bail'.—A little business was done in chopped at £7. 10s. to

£7. 12s. Gd. per ton. c.i.f. ; ground, £8. 10s. to £8. 15s., ex store.

CROP REPORT.

April, 1921.

Maize.—lleports on the progress of the season's crop show that during

April weather conditions were favourable generally, but that frost in some
localities has reduced the originally anticipated yield, and for the whole Union
the crop condition, which was 11 per cent, at the end of March last, has fallen

still further, being 13 per cent, below normal at the end of April. As far as

l)rospects at present can be gauged, therefore, the Union's croj) is estimated to

yield 12,130,000 bags this season.

Kaffir Corn.—There is little difference in the condition of the crop as

estimated at the end of ^Marcli. the condition now being placed at 15 per cent,

below normal.

Tohaccn.—During April the tobacco crop suffered slightly from rust in some
parts, and on the \\hole the condition shows a decline of 4 per cent, compared
with last month, so that at the end of April the Union's crop was estimated to

lie 11 per cent, helow normal in condition.
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THE LOCAL MARKET.
Position at Mid-May, 1921.

(Note.—The local market prices of certain i^ilher agricultur:il produce and stock are

liublished elsewhere in this issue.)

WOOL.
The market has iiad a slinjitly firmer tendency during the past month ami tlic recent keener
demand has been maintained, especially in regard to ,<>ood combing- wonls c)f \2 months
growth. Prices arc slightly higher than those prevailing last month. The latest reports

from London also show a firmer market with an advance of prices from 5 to 10 per cent,

'i'iic following arc present ({nutations :
—

per 11).

Extra super combing, 12 montlis".

skirted lO.Ui.

Superior combin;^, 12 montlis', skirted !kl.

Good average combing, 12 months'
growth ... ... ... ... 7d.

Superior combing, 10 to 12 months' 7d.

Average combing, 10 to 12 months' ... 5Jd.
Extra super medium. 8 to 10 montlis',

well skirted 6id.

per lb.

Superior medium, S to 10 niont'is',

skirted ... ... ... ... o.Jd.

Average medium, 8 to l<i months'
skirted ... ... ... ... .5d.

Superfine shorts, 8 months' and less,

skirted ... ... ... ... 6d.

Good average shorts, 8 months' and
less, skirted ... ... ... 5.^d.

Average shorts. 8 months' and less ... -l.jd.

MOHAIR.
There is a more general inquiry fi^r summer kids and summer firsts, but buyers con-

tinue to exercise great discrimination in their selections and only the very best lines com-
mand top rates. Winter hair is more or less neglected. The following prici'S arc quoted :

—

Super summer kids

Average summer kids .,

per lb.

. 2f)d.

. 2kl.

Super summer firsts

Winter hair

SKINS AND HIDES.

At the skin sales held since the beginning of May, tliere has been keener c

on the part of buyers, and the market has a decidedly firmer tone all round,
slight improvement in the prices for all sound skins, but damaged skins are still

The following are the prices obtained at recent sales :

—

Sheepskins.

per lb.
I

3d. i Capes—Salted, each ...

1 jid. 1 ('ai)es—Sundried, cai'li

lund ' ... I>d.
1

Sheep skins, sound
Pelts, sound
Coarse and coloured skin

per lb.

8.U1.

ompetition
There is a

neelected.

per lb.

38d.

22(1.

.Vngora—Light...

Angora—Heavy and sun-dried

Ansjora—Shorn

Sound— Sun-dried,

Goatskins



World Crops. 573

WORLD CROPS.

Wheat and Rye Supply.

AccoKDiNG to advice cabled on the 9th May to the Department by the Inter-

national Institute of Agi-iciilture, Rome, it is estimated that the available

world supplies of wheat and rye will be sufficient to cover requirements in these

commodities until tlic world's new harvest will be available at the beginning of

August, 1921.

TUK AcilK ULTUltAL POSITION.

As supijleiiu'iitaiy to earlier advices, it is observed that tlu' March, 1921,

report of the Ijistitute announces a moderate increase in the area sown with

winter wlieat, as compared with last year, in ik'Igium, Bulgaria, Spain, b'rance,

Finland, Great Britain, Norway, J^ounnuiia, and Nortli Africa, while in Poland
and the United States a slight decrease is indicated. Rye was sown on a full

area, excepting in Spain and the United States. 'I'hc prospects of botli cereals

may be considered as favourable in all the countru's already mentioned, while

tiic outlook in Hungary is very good and in Italy it is an average.
The most recent advices from India repor^ the area under wheat as

85 per cent, of that of last season, and ])rospects below average.
The data now to hand as regards sugar yields comprise the api)roximate

totals from countries representing about 70 per cent, of the world's crops, and
indicate an aggregate- of about -1.1 million metric tons of unrefined beet sugar,
being 44 per cent, more than ilic corresp'onding returns of last season.

."^tuil fiiolaud r.iiU. Ulen ^cIkh)) nf Agiiculturc.

New Tariff for Export Grain, etc.

Attention is directed to tlie subjoined revised tariff of fees for tlie

inspection and grading of grain, etc., at the ports prior to shipment.

The tariff, wliich came into force on the 1st April, 1921, is designed

to ensure greater uniformity in the charges, and the resultant revenue

is expected to be higher than in the case of the prior tarifl^. In respect

of- muize graded inland it will be oi)served tliat the fee is Id. per

bag" :
—
Maize (iov export only), millet, kathr corn, wheat, rye, barley,

beans, peas, oats, bran, maize meal, hominy chop, and other mill

feeds, hd. per bag: oat-hay, lucerne, compressed fodder, and other

hay, (!(1. i)er ion; lucerne seed, -jd. ])er bag; maize (graded inland),

Id. per bag.
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RECENT AGRICULTURAL LITERATURE.

SELECTED LIST OF BOOKS ADDED TO THE DKl'AKTME.NT S

LIBRARY.

[NoTK.—Tlic firsf iiunib(_'r is that of the class to wliich tlio hook belongs; tlie

last immber is that of the book itselt.]

GENERAL.

120 Tonteldoos. In eeii Dag Vollcord. Pretofia. liCiU. .N'oordolike Dnik-
pers. No. 7493.

350.42 Cunningham, J. C. Products of the Empire. Oxford, 1921. Uni-
versity Press. No. 7490.

301.43 Ward, Sir W., Consul-Genera I. Report on the German Paper
Industry and Export Trade. (Diplomatic and Consular Reports.
No. 642. Miscellaneous Scries.) London, 190.5. Harrison tV

Sons. No. 7501.

351, ")2 White, Oswald. (Student lutcrpretci in Britisii Consular Service in

Japan.) Japanese Paper-making. (Dii)lomatic and Consular
Reports. No. 635. Miscellaneous Series.) London, 1905.

Harrison & Sons. No. 7502.

AGRICULTURE, LIVE STOCK. AND ALIJKI) SIMJKCTS.

100,68 Dowsley, W. G. Boerdery, vir Suidafrikaanse Skole. Boek 11.

Kaapstad, 1921. Nasionale Pers, Bepkt. No. 7512.

400,54 India, Agricultural Advi.ser. Re^dew of Agricultural Operalious m
India. 1919-1920. Calcutta, 1921. Superintendent, Government
Printing. No. 7495.

130 Mathcson, DarJey. Cattle and Sheep. A Practical Manual aI)onl

Breeds and Breeding, Koods and Feeding, and General Manage-
ment. London, 1921. Pearson, Ltd. No. 7491.

130.1,11 Cameron, James. Shorthorns in Central and Southern Scotland.

Edinburgh, 1921. Blackwood & Sons. No. 7489.

430.5,43 Hutschenreiter, Dr. Carl. Uber Vollblutzacht und Rennwesen in

Osterreich (Wiener Tieriirztlichen JMonatsschrift, 1920,

Leipzig.) 1920. GescUschaft der Tieriirzte in Wien. No. 7494.

430.7 Smart, Oscar. The Inheritance of Fecundity in Fowls. Sunbury-on-
Thflines, 1917. Oscar Smart. No. 7488.

431 Guthrie, Edward. The Book of Butter. New York, 1920. MaciniUan
Co. No. 7492.

463 Hand, T. E., and Cockerham, H. L. The Sweet Potato. A Hand-
book for the Practical Grower. New York, 1921. MaciniUan Co.
No. 7198.

469,51 China: Imperial Maritime Customs. The Sova Bean of Manchuria.
(11.—Special Series. No. 31.) Shanghai," 191 1. Kelly & Walsh,
Ltd. No. 7515.

470 Field Force Pump Co. The Why and How of Orchard Success.

Elmira, N.Y.N.D. Howell & Co. No. 7487.

483 The Stoney Sluice. Water Storage and ControL 4th Ed., London,
N.D. Bansomes it Uapior, Ltd. No. 7513.
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DIVISION OF VETERINARY EDUCATION AND
RESEARCH.

Supply of Vaccines, etc.

Thk tuUuwiii^ piirticular.s lelatiiig to the supply of Ijaboratory products are
published for general information :

—

•

Ilorse'Sicl ncs.<< in Mules. —AW applications for the inoculation of mules
against horse-sickness should bo made to the nearest Government Veterinary
Officer.

Horsr-Sirkiiess in. Horses.—The experimeiital inoculation of a limited
miiiibcr- of lioi-ses against horse-sickness will be undertaken, and applicanis
should (omniiinicate with the Directoi' of Veterinarv Rducation and Jiesearch.
P.O. Box r,i),S, Pretoria.

JihtrL Qmirter (QiKirter-Evil or S'poiiszJeLte) Vdcciiic.—This vaccine, which
is in the form of a powder, is supplied in 10-dose tubes, and in two forms,
one (double) where two inoculations are necessary, another (single) where only
one injection is required. Pull directions are enclosed with the vaccine. Black
quarter principally attacks cattle up to two years of age, and farmers in a
district where the disease is prevalent should inoculate their young stock
when about four months old as a regular routine. Price, 2s. Gd. for 10 closes

(single or double^ forms). Double vaccine is supplied unless otherwise
instructed. The vaccine must b used within three months of issue.

Blue-Tongue T'a('e//(C.--This vaccine is put up only in bottl&s containing
twelve doses and multiples of twelve. The disease affects sheep, and in some
districts at certain seasons of the year assumes the character of an epidemic.
Certain restrictions detailed in the directions issued with the vaccine are
necessary when dealing with imported sheep. Price, 2s. for 12 doses. The
vaccine must be used within three months of issue.

Anthrax Spore Vaceine.—The vaccine consists of one injection only, and
is put up in four sizes of bottles containing respectively sufficient vaccine for
the inoculation of 10, 25, 50. and 100 head of cattle, horses, mules, and
donkeys, or 20, 50, 100, and 200 head of sheep and goats. The price is 5s.

for 10 doses. The vaccine must be used within three months of date of
dis]>atch from the Laboratory.

liedwater and Gall-Sichness Vaccine.—The double vaccine for inoculating
cattle against redwater and gall-sickness can be supplied at Is. per dose.

Details as to the symptoms to be watched for and the method of treatment
of animals undei'going these inoculations are dealt with in the leaflet of
ilirections obtainable on ajiplication. Ai^plicants are recommended to <'om-

municate with the nearest Laboratory before placing a definite order. The
vaccine must be used within four days of issue.

\Vire-Worm Eemedy.—This is i^ut up in powder for dosing sheep and
goats affected with wire and tope worms. The dose for various ages of animals
is regulated by dosing spoons specially manufactured for the purpose. The
remedy can also be used for worms in cattle, for ophthalmia in cattle, and
for galziekte in slieep. Full instructions accompany all supplies. Price,

2s. per tin, containing sufficient powder for dosing 100 adult sheep. Dosing
bowls, Is. 6d. each ; dosing spoons (set of five), 7s. 6d.

A sup])ly of these vaccines will be kept at the Veterinary Research
Laboratory, P.O. Box 593, Pretoria (telegraphic address, "Microbe"); the
Veterinary Research Laboratory, P.O. Box 41, Grahamstown (telegraphic

address, " Institute"); the Veterinary Research Laboratory, P.O. Box 405,

Pietermaritzb]irg (telegraphic address, " IJiif'tcria ").
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Vaccines can also be obtained on application throufih tlie Government
Veterinary Officers of the Union or any Magistrate, who will obtain the

vaccine required and remit the money in jjayinenl io Pretoria, and will ide-

graph urgent oi'ders, if rcciuircd to do -^o, when piiynniit i-^ uiiidc Inr ilic

telegram.

Vaccines urc issucil fur aisli inilj/. itml no nrdcrs irill he dccv jih'il iinlrsx

full, jxiymenf is mndf in mlrinur.

Vaccines cun he sent Ini rail on the C.D.IJ. si/stein. and should anij order

he itnaccompanied hi/ a remHinnce , the Gnrer)niieiif reserves flie rujht of

using its discretion, and of either dispatrliing the consignment C.O.J), to

the nearest railway station or of holding fJie order nntil a remittance in

payment is received.

Payment may he mailc Inj cash, post<d order, or cliequr.

Parrels ran not he sent CO. P. hy post.

All vaccines are sent railage or postage free to aiiy address in the TTnion.

Syringes and other instriimonts cannot be supplied by the Dcpartnu-nt,
but must be obtained through the ordinary channels. A list of lirms su])])ly-

ing syringes can l)e obtained on ai)pli(ation to the Director, Veterinary
I<]dncation and Research, P.O. Box .35W, Pretoria.

The Government cannot undertake to exchange any Laboratory product
once it has been issued. All consignments are carefully packed before dispatch,
and liability cannot be accei')ted for any breakages that may occur in transit.

All Lahoratory pi-eparations are carefully tested hefore heing sent out,

hut they are issued solely at the purchaser' s risl<. The Gorernynent cannot
nerept any responsihility for any losses or Occidents irhich niaij occur from
the use of these vaccines.

Mushrooms and Allied Fungi: Determination of.

liegardiii^' the collection and (leterjiiination of Agarics and allied

fuiig'i by the cryptogamic section of the National Herharinni, it is

pointed out that numerous specimens of these fleshy fungi have
recently been received by the Division of Botany from correspondents

for identification, very often with the inquiry as to whether thej^ are

edible or not. Unfortunately these specimens have usually arrived

in such a state of decomposition that determination has been

impossible. For the sake of those interested in the subject, it is

suggested that in order to ensure fleshy sjx'cimens, especially of the

mushroom type, arriving in the best possible condition, they shoidd

be picked Avlien quite young, packed in newspaper, and dispatched in

a. cardboard bi)x. Mushrooms i)acked in tins or other airtight

receptacles rot almost immediately. Much wastage of specimens has

also occurred through their arriving at a week-end or before a public

holiday. This point should be taken into consideration Avhen sending
specimens for determination.

Experiment Stations in Brazil.

The Legislature of the State of Bahia, Brazil, has authorized

(according to a paragraph in a -recent number of the United »States

Department of Agriculture E.rperiincnt Statio7i Record) the Dejiart-

ment of Agriculture there to institute a series of agricultural experi-

ment stations throughout the State. A unique feature of the legisla-

tion is that the service is to be made self-supporting by the collecti<ui

of a 1 ])er cent. ex]>ort duty on all agricultuial products,
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STANDARD BANK OF SOUTH AFRICA,

uiJvinrED.
(With which is incorporated the African Banking Corporation. Ltd.)

4
Authorized Capital ... £10,000,000.

Subscribed Capital ... £8,916, G(j0.

Paid-up Capital £2,229,165.

Reserve Fund £2,89.3,335.

Over 460 Branches and Aqencies in Africa.

AGENTS AND
CORRESPONDENTS
THROUGHOUT THE WORLD.

\.^ ..._
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ADVERTISEMENTS.

FOR ECONOMY AND SERVICE.

'%. T

HOWARD'S FAMOUS PLOUGHS.
HARROW^S,
CULTIVATORS,
BALERS,
ETC.

MANUFACTUREI^S OF

WROUGHT-IRON,
TUBULAR FARM,
.AND
ORNAMENTAL GATES.

WILLIAM BAIN & Co. (Si), Ltd.,

JOHANNESBURG.
Telegrams: "LOCHRIN."

P.O. Box 2724.

Also at SALISBURY,

Rhodesia.

TELEPHONES

:

3962 and 3963.

r/c J
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THE "MULE" IS SELF-STEERING.
One of the front wheels does this by running against the furrow wall,

the Tractor remaining perfectly level because both crawlers work

on the unploughed ground. With the "Mule" the operator

can devote his attention to his ploughs. - - -

Soil Packing lmpossil)le with the Mule.

The weight of the machine is distributed over the broad surface of

the crawler, the ground pressure is only 1>\ lb. to the square inch.

RL-OUGMING.
The "Steel Mule" is a 3-plough tractor. It will plough wherever ploughs

will work, in moist ground or sunbaked clay, heavy black soil or sand.

Write to us and we will send you the Pedigree of this wonderful "Mule."

DISTRIBUTORS :

TRANSVAAL and NATAL ;

WILLIAM BAIN & Co. (s.a.), Ltd.,

JOHANNESBURG.!
GAPE PRQVSNGE and ORANGE FREE STATE;

G. H. BOYD 8l SON, CAPETOWN.
U 22: 12.

^' J
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"THNGYE"
Heavy 0il Engine.

This illustrates the " Cold-Starting Type " Heavy Oil Engine

made by Tangye.

If you desire power on the farm,

estate, or in the factory, write for

particulars about

TANGYE ENGINES.

FRASER & CHALMERS
(S.A.). LTD.

Box 619. Tel. : "Vanner."

JOHANNESBURG.
BRANGHES AT

Capetown, Port Elizabeth, Durban, East London,

Kimberley, Bulawayo, Salisbury, Delagoa Bay,
and Nairobi.

12/21
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ROBT. MURRAY & Co.,
^

310 SMITH STREET,
\\

Q '"'kttir- DURBAN. P.O. Box 651
^

MANUFACTURERS OF D

D WATTLE BARK EXTRACT «

L^ (Tod's Process).
|^

U Tinibei' Merchants and Manufacturers of Boxshooks, etc. U

!LI Yellow^-wood, Stinfc-wood, Ironwood, and all varieties of U
n South African Timbers always in Stock. U

n Quotations foe Deals, Scantlings, and Shelving on Application. n

j-|
Sa-vniilis at JOHANNESBURG, DUNSWART, and DEEPDALE (Natal). n

g
South African Wire Co., Ltd.,

g
n 99 Hunter Street, Durban. n

D MANUFACTURERS OF D

Q GATES, ORNAMENTAL FENCING, GARDEN ARCHES, TRIANGULAR MESH D
n REINFORCEMENT, GALVANIZED SCREENING, Etc. n

j-|
RECUTTING FILES A SPECiALITA'. n

^ a ir A f
KOBT. MURRAY & CO., Durban. Wbemng Agents

. wiLbT.ED CASS ERE, LTD., Johannesburg. Q
n 1/22 1] n
ii±3 C=l==CIDC=DII=]C=l==l==l=DCI=lZ=C=CZD[Z=iZ=CI][Ii:i[Z=C=DlI=]l=DC=C=l==[Z=C^

UMZIMKULU LIME
FOR AGRICULTURAL PURPOSES.

Indispensable to Karnners.

Contains Highest Percentage of Limb

and is used extensively by all who
realize the value op lime in the soil.

DELIVERY BY ARRANGEMENT.

For Full Particulars apply to

The Manager,

FOWLIE, BODEN & CO.,
Box 208. DURBAN.

2fi 9/21
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The Wool Crisis.

The only way to minimize the effect on your income
of the present reduced values of Wool is to grow
more and better-length Wool, and to prepare it for

the market in the most attractive way possible.

This means:—
1.—Using good rams.

2 —Careful culling of the ewe flock.

3.—Proper skirting and classing of wool.

4.—Using a dip which will keep your sheep

free from Scab and Parasites, and
assist the growth of the Wool.

tfTI For Dipping for Wool Improvement
^ there is no Dip to touch

COOPERS POWDER
wliich contains Arsenic in a special form, acting as a

tonic to the general system and the skin, thereby

leading to the growth of more and better quality Wool.

Cooper*s is also deadly to Scab, Ticks,

Keds, Lice, and the Maggot Fly.

Many South African Sheep Owners scoff at the idea of a

dip causing more and better wool to grow. If you are one of

those Sceptics please send for our " Dipping for Wool Improve-

ment" booklets, containing several hundred letters on this point

from leading Woolgrowers in all parts of the world.

Testimonials and instructive literature from—

WILLIAM COOPER & NEPHEWS, Ltd.
(INC. IN ENGLAND).

Telegrams: "DIPCO." P.O. Box 4557. JOHANNESBURG.
Experimental Station and laboratory—ROODtKOP, Transvaal.

1221
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Grain Tanks, Sheep

Dipping Tanks, Water

Carts and Sanitary

Carts, Water Heaters

(Hot Water supply in

a ievi minutes), Milk

Coolers, and other

Dairy requirements.

Galvanized Iron

Baths, Buckets, and

all descriptions of

Hollow Ware manu-

factured from Iron,

Tin, Zinc, Copper,

Brass, etc.

»»«J3I IRRIGATION

FURROWS,

SLUICES.

SLUICE GATES

and PIPES.

Manufacturers, Portway Factories,

PORT EL-IZA^BETM.
Telegrams; " HOLDEN." 7/21.

^ DC ui ID

P.O. Box 1540. EXPORTS. Phones 4380, 5371.
^

Cable and Telegraphic Address :
" PvIANLITSA."

MANN, LITTLE & Co. rS.A.) Ltd.,
Shippers of South African Produce.

25—29 Exploration Buildings, JOHANNESBURG.

ASK US ABOUT THE WORLD'S MARKETS

FOR WHAT 101^ PRODUCE.
— WE —

KNOW THE BEST OVERSEAS MARKETS
— FOR —

BASE METALS, GRAIN, WOOL. WATTLE BARK,
ABESTOS, SEEDS, HIDES, PRESERVES,
MICA, FIBRES, SKINS, DRIED FRUITS, "

and all Other SOUTH AFRICAN PRODUCTS.
Making Liberal Advances.

LATEST INFORMATION. — INQUIRIES SOLICITED

u/c EXPORTS.
^ni=i i I I I I II i [i:=r:n i i i i i i i r i |r ipr^
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THE NATIONAL BANK
OF SOUTH AFRICA, LIMITED.

Bankers to the Union Government in the Transvaal, Orange Free State,

and Natal.

Authorized Capital .... £4,000,000
Subscribed and Paid-up Capital . £2,965,000
Reserve Fund £1,250,000

Head Office: PRETORIA.
The Bank has offices also in

LONDON, NEW YORK (44 Beaver St., Wall St. Dist.), BOMBAY
(243 Hornby Rd.), ANTWERP, ST. HELENA, MAURITIUS (PORT
LOUIS), ROTTERDAM, and AMSTERDAM, as v*rell as over 500

Branches and Sub-Branches in South, Central, and East Africa.

Banking Business of every description is transacted at all Branches.

SAVINGS BANK ACCOUNTS OPENED
IN TERMS OF THE RULES, l

12/21 5

Pho7ie 175. Bow 155. H Price lists free for the asJnng. ^r

LAMBON & COMPANY, y^
Market Square (Soutli), y^

O.F.S. Agents. Bloemfontein. y^ We Stock

^r All Kinds of
STUDEBAKER & DODGE BROTHERS / . „,,„MOTOR CARS. / ARMS and

/ AMMUNITION.
B.S.A., MATCHLESS, CLYNO, / ^
O.K. MOTOR CYCLES, y^ ^^^^^L^k™'.

'''"^

Motor Engineers, ^r We Re-barrel Target Rifles.

Garage Proprietors X SHOTGUNS, SHOT CARTRIDGES,

(£15,000 worth/ ""'^"'^^ ™'^^^' ^'^^'^'^^

Q ' . X ACCESSORIES, BICYCLES, ETC.
bpares m ^r
Stock). ^/^ Send for Prices—free for the asking.

>^AMBON & COMPANY,
y/^ Tel.: "Lambones.^' Market Square {South). Bloemfojitein.

u/o
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Being an Extract from a Report on Official (Government)
Dipping Trials conducted at Buenos Aires.

" Buenos Aires,

18th November, 1920.

" We have got over the Official Trials, which were most satisfactory. (Government

approval of our HYCOL No. 2 SHEEP DIP according to the new regulations.) The
dipping was effected in the proportion of 1 in 80 for the first bath and 1 in 100 for the

second. We should mention that the sheep were exposed to heavy rain a few moments

after they were taken out of the bath. The rain continued for three days and nights, so

that the animals were thoroughly washed. The official examination by the Veterinary

Staff (three persons—Government) found all scab absolutely destroyed, and the Chief

complimented us on the for him, unexpected result, as they had been discussing the

possibility of the rain counteracting the effects of the dipping. Besides it was noted that

the wool remained white and soft. The tests were conducted in a very rigorous manner,

and only very scabby sheep were accepted for the trials. Rejection has happened to several

competitors."

HYCOL is non-poisonous in use. Administered internally it is a certain

preventive and cure of most Bacterial Diseases. As a Dip it positively eradi-

cates Scab, and moreover stimulates the growth and improves the Wool.

SALT LICK.
Mix one part of Hycol to forty parts of Salt.

PEARSON'S ARSENICAL CATTLE DIP
is now recognized as the best eradicator of

. • TICKS. . .

It does not scald the cattle ; there is practically no risk

;

it improves the coat and health of the Stock and increases

the milk supply.

OBTAINABLE FROM ALL STORES.

PEARSON'S HYCOL, LIMITED ("^t°*^)
P.O. Box 1758. 82 MAIN STREET, 'Phone 2472.

JOHANNESBURG.
Branches at Capetov/n, Mossc! Bay, Port Elizabeth, Uitenhase, East London,

25 Durban, Delagioa Bay, Beira, Salisbury. U/C



ADVEKTISBMENTS.

Irrigation Simplified.

SOLVE YOUR

PUMPING PROBLEMS
BY USING

CAMERON CENTRIFUGAL PUMP.

-^s^ i«r

Direct Connected or Belt Driven.

DEEP WELL PUMPING
BY THE

AIR LIFT.

SIMPLE. RELIABLE. ECONOMICAL.

For Particulars Write ...

INGERSOLL RAND CO.
P.O. BOX 1809.

Exploration BIdgs., Johannesburg.
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These are the new, strong, serviceable terne plate bucket drums In which "CAPEX" Is now clothed.

a CAPEX" is the surest and most beneficial

SCAB ERADICATOR known.
It is approved by the Government and recommended by all leading authorities.

Order to-day through your General Dealer and convince yourself.

GAPE EXPLOSIVES 'WORKS, Ltd.,

P.O. Dynamite Factory, SOMERSET WEST, C.P.

SAVES

TIME.

EASE OX TRACTION POWER.

SAVES

LABOUR.

FRENCH CLIMAX.
This simple, far superior OX YOKE with unbreakable SKEYS and STROPS shaped out at " B"

to fit the oxen "scroff " or neclc. Oxen pull greater load. Eight Oxeu do the work of Twelve with more
comfort. Price 33s. complete. Write for illustrated price list, free, to HARRY SMITH, Ltd..
Box 2011, JOHANNESBURG.

OX GEAR. COOPERAGE. SADDLERY. FERTILIZER STORES, and FACTORY. 14 28.

r Agricultural Produce, including Bark.
A. PCEELINGcSc Co.

==%

(ESTA^LISI-iEO ISSV).

Export Grain and Produce Brokers.
Wires and Gabies s " Keeiingco. "

DURBAN: JOHANNESBURG:
Box 686, Phones 852 & 1 1 08. Box 4655, Phones 4979 & 4980

Rnglo=7lfrican House, National Mutual Buildings,

SMITH STREET eentral. MARKET SQUARE.
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^KYNOCH'S CHAMPION FERTILIZERS^
MADE IN SOUTH AFRICA.

We Recommend Farmers to use

SUPERPHOSPHATE
Because it supplies in the cheapest and best form the Plant Food which is required

in practically every S.A. Soil and all Crops.

We also Supply

Complete Mixed Fertilizers
to suit your own Soil and the Crops ynu gr. jw.

We are in touch with Farmers and Government Flrjterts in alt

parts of the country and can advise you as to your sjiecial

requirements. Write to us and give us an opportunity to

take an interest in your personal needs.

KYNOCH LIMITED,
U24M2 UMBOGINTWINI, NATAL. JJ

FORD CARS, TRUCKS,
— AND —

rORDSON TRACTORS.
. . AGENTS . .

Motor Corporation of South Africa, Limited,

28 ELOFF STREET,

JOMANNESBURG.
P.O. Box 5460, PHONE 2383.

WE HAVE ONE OF THE LARGEST STOCKS OF GENUINE

FORD SPARES TO BE SEEN IN SOUTH AFRICA.
1/22. 9.11.
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NWOOD'8 IMPLEMENT AGENGY.

AGENTS FOR

^^MASSEY HARRIS" Mowers and

Self-Dump Rakes.

SPECIALLY CONSTRUCTED for SOUTH AFRICAN REQUIREMENTS.

SPECIAL FEATURES:

Solid construction.

Light draught.

Few wearing parts.

Spares always

obtainable.

Also Agents for :
-" GROOT TREKKER " and

"SAXON" Plotighs, Zig-Zag Harrows,

Disc Harro'ws, Gtiltivators, Etc., Etc.

WRITE FOR NEW PRICE LISTS.

Special discount for cash with order.

HENWOOD'S IMPLEiVIENT AGENCY,
185 Commissioner Street,

JOI-iANNESBURG.
Phone 5617.
23 : 1 2.

P.O. Box 5183. Telegrams: "TREK.'
S 8/21,
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Faiers-Goifry Hotels.

FOR

Simplicity and Reliability

THE

"STUART "

Electric Lighting Plants

ARE

UNRIVALLED.
MADE BY THK

Famous British Engineers,

Stuart-Turner, Ltd., Henley-on-Thames.

Particulars from

STUART-TURNER and STEAD,

8 Murray Court,

4-22 DURBAN, S.A.

FASHIONS ARE
EVER CHANGING

If you wish for the very

LATEST DESIGNS and Colourings in

WALLPAPERS
AND

FRIEZES
SErsTD TO

G. C. SHAVE
I

Box 463, DURBAN.
PATTERN BOOK SENT POST FREE.

18 1/22

CONSOLIDATED ESTATES and TRUSTS, Ltd.

INCORPORATING REAL ESTATES DEPARTMENT

PARRY, LEON and HAYHOE, Ltd.

FARMS.

INVESTMENTS.

Every Branch of

REAL ESTATE
Business Conducted.

Loans Arranged.

Estates Administered
and

Insurances Effected.

HOUSES.

BUSINESSES.

GROSVENOR CHAMBERS. LOVEDAY STREET,
Box 2297. Phones 488*, 438, etc. Tel. Add. "SOLIDEST."

JOHANNESBURG.
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To make the best silage your crop must be

cut and put into the Silo at exactly the right

time. The day your crop is right for the

Silo you will need dependable power to

run your cutter — you can't afford to risk

delays. Make your arrangements now.

THE

^^ Fuller & Johnson ''

Petrol-Paraffin Engine
is known everywhere as "the engme you can depend upon."

It is "easy to start, " will operate smoothly and steadily on

either Petrol or Paraffin, and will deliver its full rated power.

The simplicity of design, the high quality of materials used,

the perfect balance, and the most rigid inspection tests ensure

to each purchaser an engine capable of long and continued

service. Learn more about this exceptional engine : a

post card will bring you full details.

G. North & Son, Ltd.,
P.O. Box 916. — — Durban.

Branches at:—



TOe iDlieii Boam oi Eniois, liiiefl,

^S»"IL.L. SERVE VOU ^S^ELL.

IT UNDERTAKES:

Administration of Estates,

Auctioneering,

Buying and Selling of Properties,

Collection of iRentals.

Investments,

Raising of Loans,

Savings Bank Business,

Live Stock, Fire, and Life Insurances,

AND ALL FORMS OF AGENCY AND TRUST WORK.

NOMINAL CAPITAL £1,000,000.

Branches throughout the Orange Free State.

P.O. Box 275. Telegrams :1 " UMBO."

59 Maitland Street, BLOEMFONTEIN.

U/C



PATENT
Cold Starting Oil Eng^ines.

FOR CRUDE, RESIDUAL, OR TAR OILS.

WILL RUN ON THE CHEAPEST FUEL OILS
OBTAINABLE. NO BLOW-LAMP REQUIRED. NO
WATER INJECTION. FUEL CONSUMPTION
47 LB. PER B.H.P. HOUR IN THE SMALLER, AND
•4 LB. PER B.H.P. HOUR IN THE LARGER SIZES.

THE ECONOMY OF THE DIESEL ENGINE WITHOUT THE COM-
PLICATION OF ITS AIR COMPRESSOR.

'

MADE IN SIZES FROM 15 B.H.P. UPWARDS.

SOLE AGENTS:

ROGERS-JENKINS & CO.
IFOR INDUSTRIAL, IRRIGATION, AND MINING PURPOSES',

JOHANNESBURG, CAPETOWN, PORT ELIZABETH, & DURBAN.
3: 7 to 18

/^yV
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