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EDITORIAL.

Coutributions and  corvespondence regarding sulbjects
affecting the farming industry of Southern Rhodesia are
invited.  All communications vegarding these matters and
advertisements should be addressed to:—The §ditor, De-
partment of Agriculture, Salisbury.

Export of Chilled Beef from the Union.—During the last
two months several small shipments of chilled beef have
been sent by the Imperial Cold Storage from Capetown to
Smithfield with satisfactory results.

On ihe whole the meat has met with an excellent
reception, and though critics are not uhanimous in their
praises, their criticisma have been considerably less severe
than was expected.

The cattle sent do not represent any ‘‘super prime’’
sample, and came either from Departmental sources at
Pretoria or from Bechuanaland. The beef realised from 4{d.
to 43d. sterling per lb. for sides, which is equivalent to about
3.33d. Union currency. These prices averaged about #d.
per 1b. below those paid for ordinary Argentine chilled beef
at the time of sale.

The expenses of shipment (including slaughter, freight,
marketing, etc.) came to 1.16d. per 1b. Union currency from
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Capetown and 1.37d. Union currency from Johannesburg.
From these expenses should be deducted a credit for offal
of 0.34d. per 1b. in Capetown and 0.25d. per Ib. in Johannes-
burg. The nett return to the producer in Union currency
was approximately 2Is. per 100 Ibs. dead weight in Capetown
and 18s. 6d. in Johannesburg.

The condition of the meat was excellent, but it was
faulted severely on account of the butchering, which, though
an improvement was shown in later consignments, was not
up to Smithfield standard. The cattle were criticised on
account of age—resulting in “stagginess”—and lack of
quality, but on the whole were considered suitable for the
wmarket.

The shipments are considered by the Union Department
of Agriculture to be an unqualified success, and it is hoped
that they will prove the precursors of a regular trade in
chilled beef.

These reporls should be of great value to Rhodesian
cattlemen. Similar if not better cattle are available in
Southern Rhodesia, and though the cost figures are not
directly applicable to this Colony, when allowance is made
for the beavier freight charges, ete., from this Colony to
Great Britain, the final results on a sterling basis would
probably be raiber similar for cattle slaughtered in Bulawayo.

The detailed costs of the first shipment of frozen beef
from this Colony through Beira, which should be available
shortly, will be of great interest for comparative purposes.

World’s Grain Exhibition: Canada.—24th July te 5th
August, 1933, are the new dates set for the World’s Grain
Exhibition and Conference, to be held at Regina, Canada.
This Exhibition is open to world-wide competition, and any
grower in any part of the world may be an exhibitor.

A class of particulsr interest to Rhodesian growers is
the 10 Ears of Dent Maize. The awards in this class range
from 1,500 dollars first prize, 1,000 dollars second prize, 650
dollars third prize to 25 dollars fifth prize. Up to date over
40 countries, provinces and states have declared their inten-~
tion to take some part in the World’s Grain Show. Approxi-
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mately 200 exhibits for the competitive classes are assured
from Australia, and the prospects are that this number will
be materially increased. i

It is sincerely hoped that our prominent maize growers
will seize this golden opportunity of advertising their maize
and obtain an outlet for their pedigree seed, and also
represent this Colony at the World’s Grain Show. All
entries must be in the hands of the Secretary of the Show
on or before the 1st March, 1933.

Arrangements have been made by this Department to
receive and take charge of any exhibits entered by growers
in Southern Rhodesia.

The entrance fee in the 10 ear dent class is five dollars
or its equivalent in other currency plus transportation
charges,

Tsetse Fly: Eastern Border.—Yor many years a number
of farms on the Kastern Border have sufferved losses of stock
from trypanosomiasis. These losses have increased
congiderably during the past few years, several farms have
been evacuated and the development of one of the finest
districls in Rhodesia has in consequence been greatly
retarded.

The problem has been investigated by members of the
Jintomological Branch on several occasions, and a very com-
prehensive report was received some years ago from Mr. C.
F. M. Swynnerton, now Director of Tsetse Research in Tan-
@ganyika Territory, whose knowledge of the district and ils
flora and fauna is probably unexcelled. TFor many years
it was considered that little could be done in Rhodesian
territory to alleviate the position. The main ‘‘fly’’ belt is
situated across the border in Portuguese Territory. This
portion of the International Border runs along an elevated
crest of land ranging in altitude from approximately 6,000
feet at Melsetter to 3,500 feet at Mount Selinda. On the
eastern side the land falls away sharply, very mueh in the
nature of an escarpment, into Portuguese East Africa, with
an altitude of roughly 1,500 feet. A number of rivers pene-
trate the horder, notably the Lusitu River, the Buzi River
and the Umselezwe River, their courses lying in deep and
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usnally well-wooded valleys forming a more or less well
defined forest connection with the ‘‘“fly’’-infested forest of
Portuguese Fast Africa. Much of the elevated border con-
sists of open grass land with some open forest and isolated
patches of denser forest along the streams. Occasional
patches of high type rain forest occur onm some of the hills.
Within recent yvears a natural increase in the forest has been
noticed, due possibly to the combined effects of under-grazing
and protection from veld fires.

Two species of tsetse flies are known to exist in Portu-
guese Territory close to our border, viz., Glossina brevipalpis,
crepuscular in habit and restricted in range to a close forest
giving much shade, and Glossina pallidipes, a thicket-loving
fly, but much less restricted in its range of forest types
than Drevipalpis. Both these flies ave carriers of the try-
panosomes which cause animal trypanosomiasis or ‘‘nagana’
in domestic stock. A third species of tsetse fly, G. morsitans,
ihe species which occurs in the main ““fly’”” belts in Southern
Tthodesia, is known to oceur east of the Sitatonga Hills in
Portuguese Fast Africa, but its presence near our horder
has not been confirmed. The first two mentioned flies pos-
sibly require # more humid environment, or an atmosphere
with a2 lower degree of saturation deficiency than does
norsitans, which is a savannah forest flv and highly
zerophytic.

Climatically, the Eastern Border with its high rainfall
and mist-belt characteristics 1s possibly unsuited to
morsitans, but the conditions along the low-lying valleys
within our border are in many respects typical of the con-
ditions, both climatical and ecological, which occur in the
main *““fly”” belts in Portuguese Fast Africa.

Although the losses from trypanesomiasis on many of
these border farms have been severe, only one tsetse fly
(. pallidipes) has ever been taken on the Rhodesian side
of the horder. This fly was caught on his horse by the local
cattle inspecter on Mount Selinda within a mile of the border.

It is probable that natural cyclical transmission of the
disease by ranging tsetse flies occurs fairly frequently,
although the flies have not been seen. Mechanical trans-
mission of the disease from an infected animal to a healthy
one by other species of biting flies may also occur. Under
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the favourable climatic conditions which prevail, this latter
made of infection may take place comparatively frequently,
in view of the methods of herding employed and of the large
number of biting flies that exist in this district at certain
seasons of the year.

Evidence proving conclusively that tsetse flies do range
into Southern Rhodesia along the natural forest conmections
with Portuguese East Africa does not exist. It is reason-
able, however, to assume that they do, investigations in
other parts of Africa having shown that pallidipes is a wide
ranging species.

To what extent pedestrian traffic or wandering game
may be an additional complicating factor is not known,
though small herds of buffalo are fairly frequent visitors to
some of the border farms.

Forest Clearings, Melsetter Border.—As o result of o
recent investigation undertaken by the Chief Entomologist
and the Senior Forest Officer in this area, certain localised
experimental forest clearings have been authorised. Two
areas are to be cleared of forest, one approximately 250 acres
in extent, on the Buzi River, intended to break the forest
connection in the Buzi Valley with the forest in Portuguese
East Africa, and the other, an area of about 200 acres on
the Chibudzana River, a tributory of the Buzi River, necessi-
tated owing to a continuous bush connection across Bays-
water Farm with Portuguese East Africa. Tn both cases
about 1} miles of bush in the river vallevs will be cleared.
Certain small subsidiary clearings will also be undertaken,
Complete clearing of the forest on all the farms where trypano-
somiasis has occurred is not contemplated, primarily on the
score of expense, and, secondly, on the assumption that if
the forest conpection is broken the free ranging of tsetse
Alies into Rhodesia will be stopped. Naturally any additional
clearing which individual owners might undertake at their
own expense would assist in rendering their farms unsuitable
for the “fly,”” and would, therefore, be an additional safe-
guard for their stock. Such clearmgs have, in fact, been
recommended by this Department for many years.
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Considerable information exists both from local experi-
ence and from the work being carried out in Tanganyika
Territory and Nigeria as to the cheapest and most effective
form of clearing to undertake. In {he present experimental
clearings the hush will be felled and piled arownd the
stumps.  Later in the year, as soon as the felled timber iv
dry cnough, the cleared area will be burnt. This method,
it is anticipated, will kill most species of trees which occur
in the area. Sowme species of indigenous forest trees are,
however, extremely difficult to kill in this way, and a certain
amount of coppicing from ront surkers is almost inevitable.
It is hoped that by judiciously timed regular burning this
annual growih can be kept down. A fairly large nalive
population resides in the areas io be cleared, or can be in-
duced to occupy them, and their presence will assist in main-
taining the clearings. For the present, the cleared areas will
not he fenced, but the grazing of stock will be regulated.

Yor various reasons it is not considered that permanent
iy’ has as yet become established in this portion of
Southern Rhodesia. Even though these clearings, designed
primarily to protect the farms lying in the area drained by the
Buzi River and its fributaries, are of an experimental nature,
the result is looked forward te with some confidence.

A careful reconnaissance of the tsetse fly position along
the eastern border will be undertaken concurrently with
these viearing operations. These investigations should throw
some light upon the prevalence of “fly”’ and the species of
“fly’” oceurriug in Portuguese territory close to the border
and may indicate other unsuspected channels along which
“fly’’ may rouge into Southern Rhodesia.

A general census of the cattle on the affected farms is
also being taken in order to keep a check on the incidence of
the disease.

African Aloes.—About eighteen months ago we were
fortunate in securing a series of articles on “Making a Gar-
den in Southern Rhbodesia’ by Mrs. E. M. V. Carnegie.
These were later assembled into a reprint, which has met
a large demand. We are pleased to be able to supplement
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this series by ‘‘Notes on African Aloes,” by Mr. H. Basil
Christian, the first part of which appears in this issue.

As is generally known, the aloes are, with the exception
of possibly one species found in China, entirely African, and
probably eighty per cent. of the total number of different
kinds are found in South Africa.

In this Colony some fifteen to twenty species probably
oceur, and it is quite possible that some of them are still
in the category known as new species, i.e., undescribed and
unnamed. We believe the most complete private collection
of African aloes in exislence is that of Mr. Christian, and
it is owing to the rapidly increasing interest which is being
taken in the interesting and fascinating hobby of collecting
and growing African aloes and other succulent plants that
he has undertaken to provide this geries of notes and illus-
trations of the more common varieties.

Empire Marketing Board Report, 1932.—The change
which has taken place in the buying habits of the British
public and the growth of the demand for Empire goods are
clearly brought out in the Annual Report of the Empire
Marketing Board recently published. For twenty-five Em-
pire products new records in guantities of imports have been
established, and for more than half of these the record now
<urpassed was made in the previous year. There is an up-
ward tendency at work in spite of the diminished buying
power of the public.

Secientific Researcli—As in previous years the bulk of
the Board’s income has been devoted to scientific rescarch.
Some 70 out of the 100 pages of the Report describe the
immensely varied field of research whiclk the Board’s funds
have helped to irvigute. The Imperial Conference of 1930
urged the value of joint programmes of scientific work
which should be agreed upon between .the various Empire

“countries so that offort and cxpense might be concentrated
and economised. Acting upon this suggestion, the Board
has initiated an interchange of views on what problems of
economic importance to the Empire most urgently nced the
further application of scientific research. .
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I1 has been the Board’s practice, since the foundation
in 1926, to make granis for a term of years to existing
institutions in conjunction with other bodies. This method
has worked admirably, but it makes discontinuance difficult.
To stop research that iy under way is commonly to sacrifice
money already spent and work already done. In the interest
of national economy the Board is making at present scarcely
any {resh grants, and it has succeeded, with the co-operation
of ihe institutions concerned, in reducing its present com-
mitments by between 10 and 27 per cent. Similar economies
in publicity and marketing work enabled the Board to meet
the call made upon it by the Treasury last summer for the
surrender of £110,000 from its total vote of £550,000. For
the present year, 1932-33, the vote of the Board is £300,000.

The Locust Plague—To combat the grave locust menace
in tropical Africa the Marketing Board has joined forces
with the territories principally affected. Two locust investi-
gators are now in Africa tracking down the breeding places
of the locust swarms, and the Imperial Institute of Entomo-
logy in London has been recognised by France and ltaly
as the international intelligence centre from which the war
against the locust in Africa is to be planned by seientists.

Tobacco Culture, Umvukwes.—Although contributions
und correspondence regarding subjects affecting the farming
industry of Southern Rhodesia are regularly inviied, it is
very seldom that farmers are prepared to describe their own
personal experiences for the information of others interested
in the same subjects.

The article on the “‘Tertilising and Topping of Tobacco,”
by Mr. L. Worthington-Smith, of Pembi Falls, Umvukwes,
which is printed in this issue, is therefore greatly appreciated.

We are confident that this will be read with interest
by all tobacco growers.

It is well known that the results of experiments are
apt to differ with varying conditions of soil and climate, but
the results obtained at Pembi Falls are counsidered to be of
fundamental importance in regard to tobacco culture in this
Colony. It is hoped, therefore, that tobacco growers whose
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experiences vary from those reported will supply details for
publication, as it is recognised that flue-cured tobacco must
he for many years to come one of the main sources of
income on the lighter soils of the Colony.

African Coast Fever, Melsetter District.—Owing to the
repented recurrence of African Coast Fever in the Melsetter
and  Chipinga districts, a Departmental Committee was
uppointed to enyuire into the position in detail. The com-
mittee consisted of Mr. A. C. Bagshawe (in the chair), the
Director of Agriculture, Mr. L. (3lanfield (Ballineety Farm,
Nalisbury) and Mr. A. T.. Millar (Estes Tark, Salisbury).

Evidence was taken at Melsetter on the 15th and 16th
August, and at Chipinga on the I17th.

The Veterinary Department was represented by the Chief
Veterinary Surgeon, D.V.S. Coutts, D.V.S. Gordon, D.V.S.
Adamson and the Cattle Inspectors at present stationed in
the area.

About twenty witnesses gave evidence before the com-
mittee, and the report containing the findings of the
committee is now bejng prepared.

HANDBOOK OF TOBACCO DISEASES.

Attention of readers is drawn to the fact that the Depart-
ment of Agriculture has found it most inconvenient, with
-the present shortage of staff, to handle the local sales of this
book. Arrangements have therefore been made with the
Rhodesian Printing and Publishing Company for distribution
by them throughout Southern Rhodesia. The book may be
obtained from the Herald Store, Salisbury, price 4s., or,
postage paid, 4s. 4d.
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FURTHER NOTES ON LEAF CURL OF
TOBACCO IN SOUTHERN RHODESIA.

By J. . F. Horxixs, B.Se.(Lond.), A.I.C.T.A.
Government Plant Pathologist.

In the March issue of this Journal (1) Dr. Storey, of
the East African Agricultural Experiment Station, Amani,
published his report upon a tobacco disease which
he had been invited to investigate. He stated that he con-
sidered it to be identicul with the leaf curl, which he had
recently described from Tanganyika (2), and which he had
demonstrated to be transmitted from plant to plant by an
inseet known as white fly (Aleurodida). Since Dr. Storey's
departure from Southern Rhodesia, successful transmission
of leaf curl from diseased to healthy tobacco bhas been accom-
plished at the DPlant Pathology Laboratory through the
agency of a species of white fly, and it now remains to give
an account of the position as it stands to-day with regard to
the disease.

Until Storey published his first paper on lewd cwd in
August, 1931, the cause of the disease was unknown {o
science, although the presence of a virus had for some time
heen suspected in Rhodesia (3) and Nyasaland® and pro-
hably elsewhere. LRoberts (4) claimed to have produced the
disease by transferring small brown capsid bugs (Engytatus
rolucer, Xirk.) from diseasced tobacco und feeding them upon
healthy plants, but he attributed the curling to a physio-
logical disturbance in the plant caused by excretions from
the salivary glands of the insects. Repetitions of this work
in Rhodesia, using plants in insect-proof cages, have yielded
negative results which have also leen obtained by other
workers (2), (). Other methods of transmission had been
attempted by the writer during the past five years, but

% Diuertn anwarman



i, L—Tubacco plant artificially infected with leaf curl by the v .
Vivus.curying white flies.
¥ig. 2.—Vewn thickenings {enntions) as they appeny when leaf is held +
to the sun. (#) Large leafy outgrowth on underside of lenf.
Fig. 3.—Thickenings und growths from -lower side of veins, as seen b
reflected light. () Very large enations, (dl Drawing pin.
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always without success. No serious outbreak in the field
had been witnessed, so that the possibility of a dangerous
epidemie of leaf curl was considered to he somewhat remote,
especially as a few diseased plants could be found in almost
any tobacco field. They were, in the great majority of
instances, associated with shallow soil and u poorly developed
root systemi, so that the diseuse was not regarded as being
infectious. Each year, however, some investigation was
made into the cause of the disease and upon the appearance
of Storey’s paper recording his experiments, an exchange of
photographs was made with that author. It was still un-
certain whether the Amani diseasc was identical with that
which T had called “Crinkling’”” (and which was generally
known amongst Rhodesian farmers as ““Frenching’’) owing
to the wide variability in symptoms produced by the disease.
It wasx not until Storev visited the (‘olony that a nore
definile decision could he arrived at.

In the meantime, reports of serious outbreaks of *‘Crink-
ling”’ were received from several parts of the (olony, and
many of the specimens submitted could, by comparison with
Storey's plotographs., be diagnosed as the Amani disease.
Furthermore, white flies were found in abundance on some
of the material, but the tobacco aphis (Mycus persice) and
the brown capsid bug (Enrgytatus velucer) were also preseut
and might have been responsible for the curling of those leaves
which did not show the typical vein-thickening, regarded by
Storey as the only reliable diagnostic character of leaf curl.

A number of tobacco plants, which had been raised from
seed under insect-proof conditions, were fortunately available
at the time, so that it was possible to start infection expen-
ments with adult insects, raised from the original diseased
tobacco by the Entomological Branch of this department.
The number of infected insects obtained was small, and as
the only available plants were nearly half-grown, the method
of infection used was to place five or six insects in a glass

.tuhe, 6 inches long hy I inch in diameter, one orifice of which
was closed with cotton wool and the other pressed gently
against the under side of a leaf. The glass tube was fixed
vertically in a clamp and the leaf was held in position by a
pad of cotton wool which was lightly clamped to the upper
surface above the mouth of the tube. White flies, aphids
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and capsid bugs were used as vectors, but no infection had
occurred after a period of one momth. All insects were
observed to feed upon the leaves. Some of the white flies
lived as long as fourteen days, but were not observed to
breed in the tubes. The experiment was repeated with a
larger number of plants and flies with the same result.
Mechanical transmission with infected juice, which had been
passed through a porcelain filter (L 3 Chamberland), and
was injected into leaves and stems by a hypodermic syringe
or was applied to needle pricks on leaves and stems, also
gave negative results. If then, it is conceded that leaf curl
is due to a virus which is transmitted by white flies, then
either the Rhodesian disease was not leaf curl or else our
experimental technique was at fault.*

If the latter alternative were true, then one useful fact
had been learned from the experiments, uamely, that the
length of life of the infected adult white fly was about four-
teen days. Ip making recommendations to cope with further
early outbreaks of leaf curl, ihis fact was used as the basis
for the formulation of emergency control measures, the
remainder being founded uwpou hypothesis. It was argued
this way., If, as there was good reason to suppose, the
Rhodesian disease were identical with Storey's leaf curl
{although another virus disease might also be present), then
the sudden outbreaks of 100 per cent. leaf curl in the early
plautings could only be accounted for by the presence of an
abundance of infected white fly in the lands, and infectfion
must have been obtained from gome source close at hand,
the most likely being diseased voluunteer plants. The obvious
live of investigation was therefore to seek these, and a short
search brought to light some of the previous year’s plants,
which had missed the plongh and had produced ‘‘suckers”

* The reason for the failure of these experiments is not quite clear,
because the insects were observed to feed upon the leaf for a period of
12 to 14 days. Two possible explanations present themselves--namely (1)
the percentage of infected insecis obtained from a lesf cwrl plant is very
small, so that the chances of transmitting the disease with a small number
of flies is remote, or (2j the rim if the glass fube, pressing against the
underside of the leaf, so injured the cells that the virus was unable to
diffase beyond the enclosed circular area.

The former explanation is improbable, because two or three tubes,
containing in all 15 to 20 white flies, were placed wpon some of the
plants in the second unsuccessful experiment. The wounding hypothesis
seems more likely, since several aress of leaf enclosed within the rims
of the glass tubes became chlorotic and wilted after five or six ays.
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showing typical svmptoms of leaf curl. White flies were
present in hundreds and were breeding freely on all suckers.
1t was now clear that if all infected plants could be removed
from the vicinity of the lands and the white flies killed out,
then there would be a good chance of new plantings remain-
ing free from the disease. This is where knowledge of the
length of life of the adult ffy was urgently required, for if all
tobacco were removed and destroyed, then the infected
immature stages of the insect upon the plants would also be
destroyed, and the adult flies would in time die off without
producing an infected succeeding generation. 1f they did
breed, which was unlikely, then they would in all proba-
bility do so upon plants which were not susceptible to leaf
curl. It was therefore necessary to kuow how fong the
lands were required to be kept fallow before re-planting
could be carried out with safety, and, as the season was
already well advanced, the minimum period of safety was an
important fuctor. After taking into account a number of
considerations, it was eventually decided to allow three
weeks to elupse after the laust tobacco had been desiroyed
before new seedlings were to be planted out. This period
of time appears to have been adequate because very little
infection appeared in the second plantings.

The position, then, when Storey arrived was that there
appeared to be two similar virus diseases of tobacco in Rho-
desia, one clogely resembling his leaf cul and associated with
the presence of white flies and another which I called “‘Crink-
ling"” (but was popularly known as ‘‘Frenching,” which is
a distinct disease), the cause of which was not definitely
determined. The former had appeared in epidemic form in
several parts of the Colony, the latter appeared to be un-
important economically. Infection experiments using white
flies, aphids and brown capsid bugs had yielded negative
results, but fiell control recommendations based wpon
Storey’s results at Amani were apparently turning out
successfully.

The position as it actually is has been made clear hy
Storey in his report (1) and is eonfirmed by the following
work.

Young tobacco seedlings, which had heen raised from
seed under ingect-proof conditions, were potted out in rich
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soil, one plant io a pot, in the previously fumigated, screened
glass-house, the hands of the operator being washed between
each planting. The seedlings were then covered by Dietz
lamp glasses, the open tops of which had been closed by
fine muslin, Three days later white flies obtained from leaf
curl tobacco plants were introduced into the lamp glasses,
25 flies to each plant. Six plants received flies collected in
Malisbury and four plants were infested wilh insects from
Mtepatepa district.  Ten plants were grown under lamp
glasses without white flies and served as controls. As Storey
had experienced difficulty in inducing the insects to leave the
tops of the lamp glasses and feed upon the seedlings, it was
decided to cover the glasses with brown paper bags, leaving
a small orifice at the base where light could enter. After 24
hours the bags were removed and flies were observed to be
feeding on all plants.

A week later the pots were taken from the glass-house
and the lamp glasses removed. The seedlings were then
washed thoroughly with 1-250 nicotine and soft soap solution
and replaced in the glass-house, which had again been fumi-
gated. Control plants were similarly treated.

Two weeks later some of the infected plants showedl
clearing of the veins of the leaves and slight curling of the
midribs and leaf blades. Within three weeks eight out of
the ten treated plants showed typical symptoms of leaf curl,
including curling of leaves, thickening of veins and large
leafy outgrowths (enations) from the lower sides of the
veins, All plants were kept under insect-proof conditions
for some weeks, after which time ihe eight treated plants
had produced flower heads, and exhibited the same eymptoms
us are commonly encountered in Rhodesian tobacco fields.
All control plants remained healthy.

The appearance of experimentally produced leaf curl in
Orinoco White Stem 1obacco is shown in Fig. 1. The typical
thickening of veins, as seen by transmitted light, is shown
in Fig. 2, in the bottam right-hand corner of which can be
seen a large leafy outgrowth (enetion). Yig. 3 shows excep-
tionally large enatious on an old leaf.

It will therefore be seen that leaf curl of tobacco in
Rhodesia appears to be identical with that oceurring in
Tanganyika, being due to a virus which is transmitted from
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plant to plant by un insect known as white fly, but is not
transmissible mechanically on the hands of labourers. The
control measures, which have already been recommended and
are fully detailed in Storey’s report (1), are the best that
can at present be formulated, so that the tobacco grower must
realise at once that the prevention of further development of
the disease in the Colony rests mainly with himself,

The important fact to remember iy that the uninfected
white fly by itself is harmless; it is only the infected insect
which can produce leaf curl in healthy tobacco. If all
sources of infection are removed immediately after reaping
iz completed, then there will be no reservoir for the flies to
feed upon at the beginning of the following season, and the
disease is unlikely to make its appearance. All old stalks
should therefore be uprooted and destroyed and a diligent
search made for volunteer plants in old lands, near grading
sheds and offices, and in the native compound. No plant
should Le allowed to remain growing in odd crevices and
corners of buildings, as so often happeus, for u great number
of these will be found on examination to be infected by leal
curl.  Similarly, diseased plants which appear in the lands
<bould be removed at once in order to prevent the establish-
ment of a seat of infection for the remainder of the crop.

All growers are asked to co-operate in the eradication
of leaf curl, for it is quite possihle that the disease, if allowed
to spread unchecked, will become a menace to the whole
tobacco industry of the Colony.

Investigations are still proceeding al the Agricultural
Laboratories, Salisbury, into a number of problems connected
with leaf curl. The life history and hibernation habits of
the white fly are being studied by the Entomology Branch,
whilst the question of alternate host plants is engaging the
attention of both Plant Pathology and Botany Branches.
Already a wild, shrubby species of Vernoniz is suspected of
harbouring the disease. White flies obtained from this plant
and placed upon tobacco did not, however, transmit leaf curl,
but the number of flies obtuined was very small, and previous
experiments have shown that about 25 is the minimum
number required per plant in order to obtain a high per-
centage of successful transmission. Further experiments are
being planned.
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Preliminary selection of resistant varieties has kindly

been undertaken by Dr. Storey, whilst seed is being kept
from an artificially infected plant in Salisbury, which
developed only mild symptoms of the disease.

Tt is hoped that a fuller knowledge of the habits of the

insect vector and the host range of the virus may put the
Department into the position of being able to evolve control
measures as equally successful as {hose recommended for the

control of mosalc.

My thanks are due to Dr. Storey for arranging the sue-

cessful transmission experiment described above and for fully
demonstrating his technique.

SUMMARY.

A account is given of preliminary investigailons into the
nature of leaf curl disease of tobacco, and the position
as it stood before Dr. Storey’s visit last January.

. Successful experiments in the transmission of the disease

by the agency of white flies (Aleurodide) are described.

. Recommendations ave given for the control of the disease.

. T'urther research is being undertaken in connection with

the life-history of white flies and the presence of alter-
nate wild host plants.
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NOTES ON AFRICAN ALOES.

By H. Basm Ciristian, Ewanrigg, Arcturus.

PART I.

Trom a gardening point of view the growing of aloes
has several advautages which are not possessed by the ordin-
ary plants grown for decorative purposes. Aloes are peren-
nials, and once they are planted they coniinue growing and
flowering for many years. Once established, they can pe1-
sist throughout the driest seasons without watering, although
certain species from the winter rainfall areas or mist belts
thrive much better with an occasional watering in our winter.

Aloes transplant very easily—even the biggest plants—
and the drier they are at the time, the better. The leaves
are then less brittle and not so liable to break off, and they
weigh much less.

It is not necessary to try to preserve the roots; it is
better to cut these right back. Aloes having stems
need nol necessarily be dug out by the roots. If sawn or
cut off and the upper portion bearing the leaves planted,
they will grow. Most species can remain out of the ground
for a considerable time before being replanted without suffer-
ing any permanent damage.

Certain aloes have the habit of throwing out suckers
from the base in the case of acaulescent or stemless species,
or from the stem in the case of arborescent aloes, or species
having stems. Certain other acaulescent plants throw out
underground runners which produce plants at a distance
4rom the parent plant, All these suckers, if cut off and
planted, will grow readily, so that it is possible to increase
one's stock of plants rapidly and cheaply.

The principal flowering time in Southern Rhodesia for
most aloes is from May to August, a time when, to get a
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show of ordinary flowers, constant watering is necessary,
hut there is hardly a month in the year when there is not
at loust one species in Hlower.

Growing aloes from seed is an interesting sideline, as
they hybridise freely, and in an aloe garden where many
different species are grown, there is likely to be a certain
amount of cross-fertilisation, and, as often as not, a certain
wumber of hybrids will make their appearance. Often these
hybrids are more beautifnl than the parents, and, in my ex-
perience, are generally more vigorous.

Most aloes improve under cultivation, but, on the other
hand, there are certain species that are difficult to grow, or,
if one succeeds in growing them, to induce to flower away
from their natural habitat. To o really keen gurdener this
adds greatly to the interest of growing them, and if one has
a bit of luck and succeeds where others have failed, well, the
others don’t feel as one does!

There are certain diseases and pests which attack aloes.

White Scale.—~This appears on the leaves and can easily
he cured by the mechanical action of washing with soft soap
and water, preferably warm.

Rust,—Thix first shows in circalar patches on the leaves,
and can completely kill the plant. The Government Mycolo-
gist recommends dusting with sulphur.

Certain species of weevils bore into the plant, deposit
their cggs and later on white grubs hatch out, which eat
into the heart of the plant and may kill it if not taken in
time. If noticed in time, the grub can be picked out with
a knife, and little permanent damage is done to the plant.
The moment one potices the small yonng leaves in the crown
of the plant showing signs of rotting, get busy with the
knife.

Dr. Pole Evans, Chief of the Division of Botany in the
Union, says that at the Union Buildings, Pretoria, where
they have the largest and most complete collection of aloes
in the world, the practice is to spray with a solution of con-
centrated tobacco juice and arsenate of lead after the first
rain and thereafter once a month. This is as a preventive,
and has not been a complete success with me.
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Another remedy I have recently heard of from a keen
collector is to pour a few drops of carbon bisulphide into
the crown of the plant. It is claimed that unless the plant
is too far gone, this treatment will save it.

Some species from the more arid regions suffer from the
heavy rains in the wet season. The only precaution 1 can
suggest, apart from covering with glass, is perfect drainage,
and this does not always succeed.

There are a few bolanical terms it will be necessary to
use from time to time in the notes on the different species.

Acaulescent ... ... ... ... Stemless

Caulescent ... ... ... ... Iaving stems.

Artborescent ... ... ... Tree-like, or having stems.

Peduncle ... ... ... ... The flower-stem heariug the wm-
florescence.

Periauth ... ... ... ... ... The tubular or bell-shaped part of
the flower.

Perianth segments ... The upper part of the perianth not
connected into a tube.

Corolla tube ... ... ... The lower part of the perianth.

Aloe Chaubaudii—This is the commonest and most
widely distributed of our Southern Rhodesian aloes. Tt
ranges from the Vietoria Falls and Tmvukwes in the north,
Matopos in the west to Melsetter in the east and Vietoria
in the south, and extends into the Northern Transvaal.

It is always found on or at the base of granite kopjes.
1 have not heard of it growing on our red soils.

It often, but mot always, throws out suckers from its
base. '

It is an acaulescent plant with pale glaucous leaves
about 18 ing. long, uuspoited, with prickles on the margins
but none on either face. The inflorescence is a loose panicle
with ascending Dbranches, and grows to a height of 2-3 ft. in
its wild state. The flowers are pale brick red.

It flowers in June and July and into August.

There is a variety of this in the Matopos which is more
densely flowered and is in flower some weeks earlier than
the common variety.



G690 TiE RHODESIA AGRICULTURAL JOURNAL.

A third variety which is rare and so far has only been
recorded from the Victoria disirict has pure yellow flowers.

Aloe Hildebrandtii.—This aloe is widely distributed over
Southern Rhodesia, extending from the Matopos to Umtali
and from the Northern Umvukwes to Victoria, but is no-
where as common or plentiful as 4. chaubandii.

The leaves become copper colour in the winter. It
flowers in June and July, and the colour of the flowers varies
very cousiderably.

Tt is generally confined to granite kopjes, and generally
suckers from base of stem.

It is an arborescent plant, with the stem up to 3-4 ft.
high or more. The leaves are rich green, turning to copper
colour in winter, unspotted, except in case of young plants,
which may have a few oblong white spots towards the base
of the leaves. There are prickles along the margins of the
leaves, but not on either face; inflorescence one or several
from same rosette of leaves; peduncle branched; flowers in
rather lax racemes.

A variety with denser racemes, which are more cylindri-
cal, red above and white or pale yellow below, occurs in the
Umtali district, whence I have obtained the only pure
canary-yellow specimen I have seen.

Aloc aculeata—This also occurs in the Matopos, Bem-
besi, Enkeldoorn and Victoria districts, and is probably even
more widely distributed. It also occurs in the Northern
Transvaal.

It is stemless, or with a short stem up to 3 ft. high, and
it flowers in July and August.

The leaves have prickles on the margins and on both
surfaces, The peduncle is usually branched and grows to
about 3 ft. high to the top of the inflorescence, the branches
ending in dense racemes up to 12 inches long. The flowers
are strongly reflexed, and when open the stamens and style
project from the perianth.

There are at least two varieties of this aloe in Southern
Rhodesia, unless the botanists decide that they are separate
species. The variety illustrated has very few prickles on the
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upper surface of the leaf, and the flower spike is dark
orange in colour.

The other variety is very much more copiously studded
with prickles on both surfaces of the leaf, and the raceme is
red above and yellow below. It comes into flower earlier
than the first variety.

(To be continued.)

SALES.

AGRICULTURAL EXPERIMENT STATION,
SALISBURY.

Spinefess Cactus Slabs (blades) Algerian variety, per
100 slabs, 7/G Salisbury, or 12/G delivered free by rail to
purchaser’s nearest station or siding in Southern Rhodesia.
For amounts of 500 slabs or more a reduction of 2/6 per 100
will be made.

Stocks are limited and delivery cannot be undertaken
after 15th November.

Kudzu Vine Crowns, per 100 crowns, 15/-, Salisbury,
or 25 crowns, 7/G; 50 crowns, 15/- and 100 crowns, 22/6,
delivered free to purchaser’'s nearest station or siding in
Southern Rhodesia. Delivery during September and
October for irrigated land, and in January for dry land.
Owing to pressure of other operations, it is not possible to
deliver Kudzu crowns during November and December.

The prices quoted above do mnot include charges for
road motor transport. Cheques should be made payahle to
the Department of Agriculture, and preliminary enquiries
and subsequent orders should be addressed to the Chief,
Division of Plant Industry, Department of Agriculture,
Salisbury.
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EFFECT OF APPLICATION OF LIME TO
THE SOIL ON THE DRYING-OUT
OF MAIZE.

By Tur CaEMIcay Brascu.

In a previous article published by this branch in the
December, 1931, edition of the Rhodesia A gricultural Journal,
attention was drawn to a statement by Blair, of the New
Jersey Agricultural Experiment Station, who reported that
the results of certain liming trials carried out in New Jersey
indicate that Iiming of soils tends to give uniform ripening
and drying of the corn, and that maize grown on acid soils
does not mature and dry out guite so early as maize grown
on soil containing a fair supply of lime.

As this is a matter of general interest to farmers in
Southern Rhodesia, it was arranged with the Chief, Division
of Plant Industry, for maize being grown on the Salisbury
Experiment Station in liming experiments to be placed at
our disposal for analysis during the drying-off season.

These liming experiments are being earried out on plots
that have been under continucus cultivation for about 20
vears and have never, during this period, been limed.

The soil on these plots was shown by analysis to be
much more acid than the average soil on the Experiment
Station, and, although the limed plots received lime at the
rate of 1 ton to the acre, this was not sufficient to eet
its lime requirements and hence the so1l was still aeid.

The method adopted was for 5 or G cobs to be taken from
limed plots and unlimed plots at fortnightly intervals com-
mencing at the beginning of May, and subjecting them
immediately to analysis for their moisture content.

All the plots received a basal dressing consisting of 200
Ibs. of superphosphate and 25 lbs. of wmuriate of potash
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per acre before planting. The limed plots, in addition,
received one ton of lime per acre. The following are the
results obtained :—

Dutes of sampling. 3.5.82.  1735.32. 31.5.32, 14.6.32. 28.6.32. 13732,
Plot with

no lime . . 33.2 282 19.1 18.3 13.6 1.2
Plot with

lme . . .. 291 6.7 22.6 18.4 12.3 11.8

Resuit.—I'rom the above figures, it will be seen that the
application of 1 ton of lime to the acre on a markedly acid
s0il exercised no beneficial influence on the drying-out of the
maize.

Effect of Different Methods of Applying Fertilisers on the
Drying-out of Maize.

At the request of the Manager, Salisbury Experiment
Station, & number of tests were carried out on the moisture
content of maize at fortnightly intervals irom the beginning
of May until the beginning of July in order to determine
whether the method of applying fertiliser exercised any
influence on the drying-out of the maize.

Ubservations made in the field by the Manager during
previous years had led him to believe that maize grown in
plots to which fertiliser had been applied direct in the holes
dried out quicker than maize from plots where the fertiliser
had been broadcasted. The treatment each plot received was
150 1bs. of superphosphate per acre at the time of planting.

Results of Analysis,

Dates of sampling. 10.5.32. 23532, 7.6.32. 21.6.32 '5.7_32.
Plot with fertiliser
broadcast . . . . . 294 241 18.8 15.5 14.3

Plot with fertiliser
put in holes . . . 30.6 23.6 197 146 141

Result.—Determinations of the moisture content of maize
at fortnightly intervals during the drying off season gave no
indication of any particular beneficial effect being derived
from applying the fertiliser in the hills as against applying it
broadeast.
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CREAM CHEESE.

By 1. A, Laxyas, Dairy Officer.

The practice of soft cheese-making is not very common
in this Colony. probably chiefly on account of adverse climatie
conditions and long distances of transport.

As a general rule, soft cheese contains a high perceniage
of wmoisture, in consequence of which keeping qualities are
seriously hampered, and manufacturers of this type of cheese
have frequently found their produce to be of inferior quality
before it has been wmarketed.

Cheese of the hard, pressed variety—such as Cheddar,
for example-—always finds « ready sale, for this type of cheese
has become well known, has fairly good keeping qualities,
and moreover is no longer looked upon as a ‘‘delicacy.”

Soft cheese, however, does not enjoy the same popularity,
and it is only amongst certain people that a demand is
created.

That a market does exist for a limited amount of soft
cheese, especially cream cheese, in this Colony is beyond a
doubt: it remains only for the farmer or manufacturer to
cultivate this taste for soft cheese In our larger towns and
to capture and retain this waiting trade by keeping before
the public a well-made and tastefully displayed article.

Requirements.—As in all branches of dairying, the
manufacture of cream cheese calls for cleanliness and constant
supervision, and it i1s the duty of the maker to attend to
every branch of this business in person.

Cleanliness is essential, for as already stated cream
cheese containg a high percentage of moisture, and unless
the milk is produced under scrupulously clean conditions the
final product will have poor keeping qualities.
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Apparatus.—With the exception of a dairy thermometer
and a small sapply of liquid rennet, all the apparatus
necessary—namely, enamel pails, linen or calico cloths—will
be found amongst the usual household equipment.

If, however, the cheese is to be made on a large scale,
it will be necessary to obtain proper moulds, straw mats,
cheese paper, etc. Kven then the initial outlay for equipment
would be very small.

A cool room in which to manufacture cream cheese is
essential. This type of cheese should be marketed or con-
sumed immediately after manufacture, for it is doubtful
whether this cheese would retain the desired flavour for more
than a few days under ordinary farm conditions.

Kinds of Cream Cheese.—There are several varieties of
cream cheese on the market to-day, and there appears to be
no uniformity with regard to manufacture.

As the name applies, cream cheese—strictly speaking—
is the product obtained by treating cream only, but the term
is applied equally to cheese made from milk to which cream
has Leen added.

Rennet Gream Cheese.—This vaviety of cream cheese is
made from thin cream which is coagulated by the addition
of rennet.

Perfectly fresh cream containing 25 per cent. to 30 per
cent. butter-fat is placed in an enamel pail and regulated to
a temperature of 65 to T0 degrees Fahrenheit. It should
be the aim of the producer to maintain this temperature
throughout the entire process. .

Starter is sometimes added at the rate of one half-pint
to each gallon of cream. The starter for preference should
be the culture of lactic-acid bacteria as used by most cheese-
makers, and if regular quantities of cheese are to be made
it is advisable to propagate a starter from day to day. Clean,
sour milk used in amounts as outlined above will serve the
purpose equally as well, especially when the cheese is intended
for home use only.

As soon as the desired temperature is reached, rennet’
is added at the rate of six to eight drops per quart of cream.
The vennet before being added is diluted with a little cold
water. ’
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The cream is then thoroughly stirred for five winutes,
the basin covered with a muslin cloth and the cream left to
thicken for eight to twelve hours.

When the cream has coagulated the curd is ladled on
to dry linen cloths which have been spread over wooden
draining racks, measuring approximately iwo feet square, and
allowed 1o drain for about one hour or until whey ceuses
1o escape. The ladling must be done with the utmost care,
w0 that the curd is broken as litile as possible.

The linen cloths should be about one yard square. and
no more than one half-gallon of curd should be placed in
each, or drainage will be slow and the cheese apt to become
sour very quickly, especially during hot weather.

When most of the free whey has escaped from the curd
on the draining rack the cloths should be tied vp, bag fashion,
by taking up the four cormers and fastening with a piece
of string and hung up to drain in a draughty place where
the atinosphere is pure.

Every few hours the cloths should be opened, the cream
seraped from the sides and mixed with the cream in the
centre. The cloth is then retied and hung up to drain.

Tt is advisable to change the cream into at least one
fresh cloth—indeed, the oftencr the cloth s changed the
quicker will be the drainage.

In cleaning these cloths they should Le washed in hot
water and then boiled.

Twenty-four hours at least are required for draining,
but it is advisable to hasten this as much as possible,
especially during the summer months. This may be done by
applying a little pressure to the curd.

Place the bag of cream on the draining rack and weigh
it down by placing a bucket half filled with water (about
one gallon) on a board resting on the cream. Pressure
should on no account be applied until the curd has been
partially drained.

Drainage is complete when the cheese has a firm but
pasty consistency. Salt is then added to taste; nsually one
teaspoonful of fine dairy salt to one half a gallon of cream
will be found sufficient.
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Turn the cheese out into a basin and thoroughly mix
ihe salt with it. The addition of salt assists in bringing out
the flavour.

This cheese may be moulded in various shapes. A simple
form of mould is one resembling a tin lid. The mould is
lined with butter muslin or grease-proof paper, into which
the cheese is filled. The paper or muslin is then wrapped
over the cheese and a small weight applied to give pressure
for a few minutes. The cheese is then tumned out of the
mould. When grease-proof paper is used the cheese is
usually wrapped in tinfoil or put up in cardboard boxes.

A very convenient means of marketing this cheese is
in carlons or cylindrical paraffin-waxed cardboard cases
obtainable in quart, pint and one half-pint sizes and fitted
with a disc lid.

Yield of Cheese.—One gallon of cream with a 25 to 30
per cent. butter-fat consistency will produce about 5} to G 1bs.
of cheese. This will serve as a rough guide when it is
desired to make a particular quantity of cheese.

Gervais Cream Cheese,—This is a very popular variety
of French cheese, made from a mixture of milk and cream
in the proportion of two parts of milk to one part of cream.

TUnder local conditions, however, it is recommended that
equal parts of milk and cream be used, the milk being
perfectly fresh and the cream obtained from the previous
skimming. The cream should contain 30 to 35 per cent.
butter-fat.

The milk and cream are thoroughly mixed one half-hour
before the rennet is added. ’

Regulate the temperature to 65 to 70 degrees Fahrenheit,
and add six to eight drops of remnet (diluted with water)
to each quart of the mixture of milk and cream and stir
well for five minutes.

For the first three or four hours the surface of the
mixture shonld be occasionally stirred gently to prevent the
cream rising to the surface.

Ten to twelve hours will be found necessary for the curd
to coagulate firm enough for ladling.
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The curd is then carefully ladled out on to cloths on
draining racks and allowed to drain for about one hour until
most of the free whey has escaped, after which the cloths
are tied up as already explained and hung up to drain.

The cloths, to assist rapid drainage, are opened frequently
and the thick cream scraped from the sides and mixed with
that in the centre.

When the curd is sufficiently firm, salt is added as
previously described.

Moulding.-—The Gervais moulds consist of six to twelve
cylindrical moulds fixed t{o one base. The inoulds are lined
with blotting or similar paper and are carefully filled with
the curd, pressing the curd in with a knife. The mould is then
placed on a straw mat on a board and the cheese left in
the moulds to drain until it is sufficiently firm. The cheese
may then be removed from the moulds and stored in a cool
Toom. .

Cream cheese and (ervais cheese are besi eaten when
fresh.
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THE EFFECT OF FEEDING SUNFLOWER
SEED ON THE QUALITY OF BACON.

By C. A. Mureay, B.Sc.(Agr.), M.Sc., Lecturer in Animal
Husbandry, Matopo School of Agriculture and Experiment
Station, Rhodes Matopo Estate, Southern Rhodesia.

One of the most common complaints of the hacon factor-
ies in Southern Rhodesia is that a very large percentage of
the bacon pigs received are soft and oily and ave, therefore,
unsuitable for the production of good quality bacon.

Apart from the fact that unthrifty, slow ma€uring, un-
finished pigs generally have soft fat, it has been shown over-
seas by Hankins and Ellis (1926-1928), and in South Africa
by Romyn and otkers (1930), Schutte and Murray (1931)
and Muiray (1927-1930), that certain feeds produce a simi-
lar effect, especially those containing a high percentage of
fat composed mostly of unsaturated or liguid fatty acids.

The experiment reported on in the present paper is the
first of a series planned to investigate the softening or
hardening properties of some feeds commonly fed to bacon
pigs in Southern Rhodesia.

This experiment deals specifically with the suitability
of sunflower seed as a feed for bacon pigs.

Review of Literature.—Because it has generally been
considered an unprofitable grain crop in most countries
(Henry and Morrison, ‘1923), sunflower seed bas not been
used extensively in overseas countries as a pig-feed, and
consequently little research work has been done on its feeding
qualities for pigs.

Day (1924) stated that Weaver, in a trial at the Missouri
Experiment Station, found sunflower seed satisfactory when
it was fed in equal proportions with maige to 160-pound pigs.
Although this ration compared favourably with one of maize
meal and meat meal, sunflower seed alone proved unsatis-
factory. '
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Hankins and Ellis (1926), quoting Henriques and Han-
sen in Denmark, pointed out that sunflower seed produced
soft pork.

In Southern Rhodesia, Timson (1928) stated: ‘“When
crushed and mixed with other feeds, it forms a valuable
ingredient of the ration for cattle, sheep and pigs.” Hamil-
ton and Corry (1928) also recommended sunflower seed as a
feed for bacon pigs.

PLAN OF EXPERIMENT.
The experiment was carried out at the Matopo School
of Agriculture and Experiment Station during the period
3rd July, 1931, to lst January, 1932.

Experimental Pigs.—Two similar groups of eleven pigs
per group consisiing of pure Large White and Large White
x Large Black weaners were used. In the division of the
pigs into the two experimental lots, due consideration was
given to their breeding, ages, weights and condition.

Rations Fed.—The following rations were fed to the two
groups of pigs:—

Group 1. (Maize Group): 100 parts by weight of
maize meal; 2 pounds of separated milk for every
pound of concentrates fed.

Group 11. (Sunflower Group): 50 parts by weight of
maize meal; 50 parts by weight of sunflower seed;
1 pound of separated milk for every pound of con-
centrates fed.

To each of the above rations 8 per cent. by weight of
minerals (consisting of equal parts of bone meal, salt and
fine wood ashes) were added.

The two rations had the same nutritive ratio (1: 6.0).

The pigs were fed concentrates in the form of a thick
slop, and were given as much as they would clean up in 15
to 20 minutes twice daily. Any separated milk left over
after mixing with the concentrates was given at mid-day.

Both groups always had access to clean drinking water
and received small amounts of green feed daily. When the
latter was not available, a teaspoonful a head daily of cod
liver oil was fed in the ration.

The pigs were regularly weighed at fortnightly intervals
until they approached market weights. After this weekly

SR i~
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As they reached the desired finish for slaughter, they
were tagged, weighed and sent by motor lorry to the
abattoirs of the Rhodesian Export and Cold Storage Co..
Bulawayo, a distance of 23 miles, where they were
slaughtered, dressed and cured into bacon. The pigs were
always sent off in the early morning (about G a.m.) and
arrived at the factory an hour later.

After slaughtering and dressing, a number of measure-
ments were taken, the carcasses were inspected in detail and
classified into the different grades according to Duckham's
(1929) standards.

1. Circumference of ham.

o

Thickness of back-fat at lein.

o

Depth of side at flank, round
the outside.

Fs

. Thickness of back-fat ai
back. Thinnest point.

o

Depth of side at shoulder,
round the ontside.

o

Thickness of back-fat at
shoulder. Thickest point.

7. Thickness of back-fat at
nape.

©

. Length of side Irom the
anterior end of pelvis to the
anterior face of the first rib.

Plate 1.—Figure illustrating the positions where the carcass measurements
were taken.
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After chilling, the carcasses were again inspected and
examined as regards the texiure of the fat. Uniortunately,
apparatus was not available {o determine the refractive
indices of the fat.

EXPERIMENTAL RESULTS.

Table 1.—Comparison of average growth data for two
groups of pigs fed maize and sunflower seed respectively:—

R b=l Difference and
J:‘ 5 ;E standard error of
S5 8&5 the difference
5% E58% between means
& L
~T A RD of groups.
No. of pigs per group .. 10.0° 110 .
+
Average initial weight ... . . lbs. 58.6 60.6 1.0 - 52
+
Average marketing weight .. lbs. 2107 2011 96 - 9.7
+
Average initial age .. .. .. .. dys 738  TAT 09 ~ 35
+
Average marketing age .. .. .. dys. 200.6 209.0 84 - 17.7
+
Average daily gain in weight ... lbs. 120  1.05 0.5 — 0.6

. ™ A few days after the commencement of the experiment one pig became
~ick and had to be removed from the experiment. The necessary feed
adjustments were made.

Crowth of Pigs.—Throughout the experiment the maize-
fed pigs had a shightly more thrifty appearance than those
fed sunflowers. The rate of growth for the Maize group
was satisfactory (1.20 lbs. per day), bui for the Sunflower
group it was only fair (1.05 lbs. per day).

This difference in rate of gain in live weight, though
small, is significani. The other differences are not signifi-
cant, (Fisher, 1925, page 109.)

As regards nniformity in rate of daily gains, there was
little difference in the co-efficients of variation (2.9 per cent.)
between the two groups, the Maize group having a co-
efficient of 14.1 per cent. and the Sunflower group a co-
efficient of 11.0 per cent.

The marketing weight of the maize group was on the
average 9.6 Ibs. higher than for the Sunflower group, and
this figure was reached 8.4 days sooner in the Maize group.
The variation in the figures composing these averages indi--
cates that the difference has no statistical significance.
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The average marketing ages were 201 and 209 days for
the Maize and Sunflower groups respectively. In practice,
the former would be considered satisfactory, Lut the latter
somewhat too high.

Table II.—Comparison of shrinkage in transit:—

Difference and
standard error of
the difference
between means of

Groups I. and IL
. . +
Average marketing weight .. .. ihs. 210.7 2011 96 - 97
+
Average factory weight .. .. . Ibs. 200.4 191.7 87 - 9.7
Average shrinkage in tramsit .. lbs. 103 9.4
+
Average shrinkage in transit .. ... 9% 49 4.7 02 - 06

Shrinkage in Transit.—In both groups the shrinkage was
just under 5 per cent. Although a bit high for such a short
journey, it was certainly not excessive. There was no signi-
ficant difference in shrinkage between the two groups.

Table 111.—Feed consumed per 100 lbs. gain in live
weight, and approximate costs:—

Maize and

Maize, sunflower,

Group I Group I
Concentrates per 100 Ibs. gain in live weight . lbs. 293 333
Separated milk per 100 lbs. gain in live weight  lbs. 587 336
Total feed per 100 lbs. gain in live weight(1) ... lbs. 391 389
Cost per pound of gain(2) ... . .. .. . .. pence 2.6 2.9

(1) Assuming 6 lbs. of separated milk equivalent to 1 Ib. of concentrates.
(2) Maize meal £5, sunflower seed meal £7, bone meal £10 and salt £5 10s.
per ton; spparated milk 14d. per gallon

Feed Consumption.--It is shown in Table II1. that the
Maize group required 293 lbs. of concentrates and 587 lbs. of
separated milk, and the Sunflower group 333 lbs. of concen-
trates and 336 lbs. of separated milk respectively, or re-
duced to a common basis of feed equivalent, 391 and 389 lbs.
respectively, to produce 100 lbs. gain in live weight.

In the Maize group 25.1 gallons of separated milk saved
40 1bs. of grain, i.e., 6.3 lbs. of separated milk saved 1 lb.
of grain. From the point of view of economy of growth, both
rations seem to have been equally efficient. -
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On account of the difference
rations at the time the experiment was carried out, the cost
per pound of gain in live weight was higher in the Sun-

flower group (2.9d.) than in the Maize group (2.6d.).

in market values of the

With better average daily gains than shown in Table
1., and, therefore, earlier maturity, there is no remson why
the cost of producing a pound of gain in live weight should
not be reduced in the case of buth rations.

Table IV.—Carcass measurements and grading :—

Average length of side ..
Average depth of shoulder
Average depth of flank ... .
Average circumference of ham ...
Average thickness of backfat at:—
Nape . .. B,
Shoulder .
Back

Loin ... ... ... ..

Carcasses faulted on account of—
{a) bad proportion of lean to fat

{b) bad proportion of fat to lean ...

(c) heavy shoulders ... ... ..
(d) tbin bellies ... ...

Grading of carcasses(1)—
Prime
Medium
Stout

Inferior ... ... ... ... ... ...l

Carcasses with soft or oily fat(2) ..

. ins,

ins.

. ins.

%

Maize,
Uroup I,

co888 Ha&Bo

)

sunflower.
sroup 1L

Maize and
R

30.7 0.1
17.9 0.1
16.6 138

24.2 0.1

1.24 0.14
1.99 0.20
105 0.4

1.46 0.13

0
9
18
45

55
27
9

9
100

ot 4+

[ S I SR I S

Difference and
standard error of
the difference
& between means of
Groups L. and II.

0.6
0.4
0.4

0.5

6.08
0.09
0.69

0.11

(1) In the grading of the carcasses the firmness of the fat was not taken

inlo consideration.

(2) In the Maize and Sunflower Groups, eight and nine carcasses respectively
were inspected for texture of fat. In the Maize Group all eight were

firm, and in the Sunflower Group all nine were soft and oily.
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Suitability of the Carcasses for Bacon Production.—
From Table IV. it will be noticed that there was no differ-
ence between the two groups of pigs as regards length and
depth of side and ham development.

There was a tendency throughout for the back-fat to he
slightly thicker at the nape, shoulder, back and loin in the
Maize group than in the Sunflower group.

Insufficient numbers were available to prove this defin-
itely in the case of the individual fat measurements, but
when the measurements for the four positions of back-fat
were averaged, the tendency could be definitely proved from
a statislical standpoint. (Mellor, 1902; Fisher, 1925.)

No carcasses were considered to be deficient in lean meat.
In the Maize group 20 per cent. and in the Sunflower group
9 per cent. were faulted on account of excessive back-fat.

In the Maize group more carcasses were faulted on
account of heavy shoulders than in the Sunflower group, and
in the Sunflower group more were faulied on account of thin
hellies than in the Maize group.

As regards the different grades, Duckham (1929) points
out that, according to the requirements of the British market,
““prime quality bacon is easily marketed, whereas the market
for medium carcasses is more limited. Inferior and stout
carcasses are definitely unsuitable and are not wanted.”

Both groups had the same percentage of prime carcasses,
but the Maize group had more medium and fewer inferior
carcasses than the Sunflower group.

The grading does seem to indicate that the Maigze-fed pigs
were, on the whole, slightly fatter at marketing than the
Sunflower-fed pigs. This statement is further supported by
the larger percentage of carcasses [aulted on account of too
much back-fat and heavy shoulders in the Maize group than
in the Sunflower group, and the larger percentage of thin
bellies in the latter group than in the former. The slower
rate of maturity and lower marketing weight of the Sunflower
group probably account partly for this difference in finish.

The effect of sunflower seed on the texture of the faf
was very striking, In the Sunflower group all the carcasses
were ahsolutely soft and oily, whereas in the Maize group
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all were considered firm. The carcasses from the Sunflower-
fed pigs were so soft and oily that it was not possible to use
them for bacon manufacture.

SUMMARY.

(1) Results are reported of an experiment conducied at
the Matopo School of Agriculture and Experiment Station to
ascertain the effect on the quality of bacon of feeding a
ration containing H0 per cent. of sunflower seed.

(2) From a growth point of view, 50 per cent. of sun-
flower seed in a ration of maize meal and separated milk
proved satisfactory.

(3) This ration produced very soft and oily fat without
exception.

(4) There are indications from the grading and from
measurements of back-fat that the pigs fed on the control
ration had thicker back-fat than the pigs fed on a ration
containing 50 per cent. of sunflower seed.
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FERTILISER TREATMENT : ITS RELA-
TION TO GROWTH IN TOBACCO.

By Lrowarp WortniNeTox-Syrrn, Pembi Falls, Umvukwes.

Before entering into a detailed description of some
experiments which I have been carrying out in an endeavour
to discover the best conditions for developing the growth of
the tobacco plant, I feel some explanation of the underlying
principles governing the course of the tests is called for.

An immense amount of research has been carried out
in America as well as in this country into every factor that
can have a bearing on the problems that face the grower of
tobacco, and a vast store of knowledge has been accumulated
—investigations into the chemical condilions existing in the
leat during the growing period—during curing and ripening
—the influences on the conditions effected by topping,
suckering and so on, have heen reduced to an exact science,
and one can have access to tabulated results, curves and what
not galore. Similarly extensive researches have been made
into the varied effects of different fertilisers, taking into
consideration soil conditions and so on and so on ad infinitum:
one is deluged under a sea of facts, and T fear one emerges
rather more confused than enlightened.

My own personal view has been that we should each of
us try and establish a set of facts for ourselves based on the
results of well thought out experiments on the soils of our
own farms, for it is undoubtedly true that what may be found
to be a suyitable treatwsent to apply to the tobaceo plant in
one area under one set of conditions may be by no means the
best on one’s own area under different conditious of soil,
altitude and rainfall.

The principal difficulty one is up against lies in the fact
that influences of a totally different order all have a bearing
on the main problem-—whick is to discover how to obtain
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the most favourable plant growth—the original constitution
of the soil-—the rainfall in any particular season—and the
amount and description of fertiliser applied. "Before one can
hope to arrive at any definite conclusion, it is essential that
only one of these variable factors be investigated at one time;
of the three factors mentioned above two must remain ns
constants and one the variable factor to be investigated.
The two conditions which no one can effect, i.e., original
soil constitution and rainfall I have treated as constants, and
have confined myself in these experiments to fertilisers and
their application.

By taking care that in all cases of comparative fertiliser
experiments all the plantings to any particular tests weve
made on the same day from seed originally sown in the beds
the same day, I have ensured that the incidence of rainfall
was uniform for the whole test periods.

Similarly all separate tests have been carried on fields
which showed the least soil variation—and finally all
operations such as priming, topping and suckering have
always been carried out simultaneously over the whole of the
test plot.

This same problem of the variable factor, of course, is
evident when one begins to investigate the effects of the
various constituents of artificial fertilisers.

The three chemical substances with which we are con-
cerned in the ordinary chemical fertilisers, are Nitrogen,
Phosphorus and Potash, each one of which performs a definite
function in development of plant growth, and though they
are to a certain extent interdependent in ‘the exercise of these
functions, to attempt to test one fertiliser against another
per se is to find oneself in a fog of uncertainty as to how far
the preponderance of any one of the constituents of any one
mixture over the proportion of the same constituent in
another mixture may have affected the results obtained.

In my tests, which I shall presently describe, I endea-
wvoured to concentrate my attention on the behaviour of the
Nitrogen element in the various mixtures I tested—I have
been under a strong impression that other things being equal
the accessibility of the Nitrogen to the plant was the most
important factor to be examined. In this series of experi-,
ments I determined to leave the Phosphorus and Potash’
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contents of the mixtures out of my calculations by keeping
them as constants. The variations I introduced all concerned
the form iu which the Nitrogen was present, the amount
applied and its general availability. Some tests carried out
a few years ago concerned the effect of varying the amount
of Phosphorus used, and I do not propose to go into them
on this occasion.

Nitrogen is present, broadly speaking, in one of two
forms in the ordinary commercial formnla and sometimes in
a combination of them hoth—in the Organic Blood Meal form
or as an Inorganic Sall, such 2s Ammonium Sulphate,
Ammonium Phosphate and Ammonium and Potassium or
Sodium nitrates.

There is a difference of considerable significance between
the organic and the inorganic form. The organic form of
Blood Meal does not consist of nitrogen containing salts in
the ordinary soluble form as in the inorgsnic salts above-
mentioned, but relies for the release of the Nitrogen contained
in its constitution on complex reactions with organic and
inorganic matter present in the soil and in the air—in fact,
to determine the exact amount of available Nitrogen in
Blood Mecal is a very difficult matter. The commercial
figure of availability is nsually put at 12 per cent. by weight,
but it is to a certain estent empirical, 1 believe. Turther-
more, the published formulae do not state what proportion
of inorganic nitrogen containing salts are blended with the
Blood Meal in the mixture.

There is no doubt whatever that given ordinarily
favourable conditions mixtures which rely for their Nitrogen
availability partly on Blood Meal give excellent results with
tobacco on most soils, and the Nitrogen is made available to
the plant in a steady flow as it were through the growing
period in a way which is much to be desired and these Blood
Meal formulae have won their way to a popularity which has
certainly been merited.

Before proceeding further it would be well to point out
that the tests which I shall describe have all been carried
out on a very typical sandveld soil—at an altitude of 4,700
feet, and I would hasten to add that I give such results as I
bave been able to obtain with the proviso that it is quite
possible that they may not be found applicable to the heavier
contact and diorite soils or at lower altitudes.
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My first experiment was carried out to test whether
Blood Meal mixtures with the same formulae but obtained
from two different sources would furnish the siwilarity of
results one would expect, and the results proved beyond
question that the availability of Nitrogen to the plant varied
very considerably—the growth in one instauce being consider-
ably more vigorous than the other. A plot of six acres of
each formula was planted out on the 21st December, 1931,
the amount of application 175 Ybs. to the acre the same in each
case, to see the difference in plant growih—Dboth crops yielded
well for our type of soil, taking into consideration a not too
favourable incidence of rainfall, the weight per acre of the
better crop was 725 Ibs. per acre, and of the poorer 610. This
result justified me in the opinion I have always had that the
Nitrogen availability of Blood Meal was a somewhat uncertain
factor——and I think it will be generally agreed that it is
desirable as far as possible to eliminate all uncertain factors,
if we are to get to anything like definite results and con-
clusions.

The next point in my investigation was to discover if
possible what differences would be observed when the Blood
Meal type of fertiliser was applied against the ordinary
“complete” formula containing Nitrogen in the inorganic
soluble form—to this end I planted a field of two plots of 5
acres each, using according to formulae exactly the same
stated weights per acre of available nitrogen in each and
this plot produced very interesting results.  The actual
application was 175 1bs. acre of Blood Meal, 150 lbs. aere
double complete.

In this test it was very obvious that the ‘‘inorganic”
formula suited the plant in the earlier stages better than
the Blood Meal. The plants got away very much more
rapidly, and, as one would expect, were of a darker eolour
and more robust. At the later stages of growth the Blood
Meal trented plants undoubtedly showed a tendency to catch
up, but this may be due to the unfavourable season—there

" was a distinet tendency to show more disease in the Blood
Meal leaf than in the other, probably through the growth
hanging fire in the earlier stages. The plants eventually
reached approximately the same height, hut the weight per
acre was in favour of the inorganic form. Plot C Blood Meal
560 Ibs. to the acre; Plot D, 620 lbs. to the acre.
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.I was next interested to try how the highly concentrated
forms of fertiliser compared with the ordinary formulae.
The advantages of the former lie, of course, in the saving of
transport charges. One is faced with the fear of loss through
excessive leaching and the possibility of the strong chemical
mixture burning the roots and thus destroying the young
plants. My tests, which were carried out on two plots of
7 acres each, showed conclusively that no disadvantages on
these two counts need be feared.

In this test a calculation was made to ensure that
exactly the same amount of Nitrogen was available to the
plants in both cases, the actual figures of the application
being: —

(E) Highly concentrated ... ... ... 150
(F) Ordinary formula ... ... .. . 215

The yield per acre of both plots was appronmately the
same, i.e., 630 lbs. to the acre.

It would perbaps be advantageous to describe here the
method I used in the application of fertiliser to the test
plots.

The land was first ridged in the ordinary way and then
check rowed across the ridges, holes being made with the
hoe about 8 inches deep. The fertiliser was then sprinkled
round the base of these holes in a circle roughly a foot in
diameter, and then thoroughly incorporated into the soil with
a hoe (F). VYinally a heap from 10 inches to 12 inches high

was drawn over the hole from the surrounding land and
marked with a knob at the end of the hoe to indicate where
the plant should be inserted—the ridge is drawn up just
around the plant, but sufficient of the ridge remains between
the plants to ensure good drainage in heavy rain. The
fertiliser being well distributed thers is little risk of burnmg
of the roots nor is there any fear of leaching.
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My final test, and perhaps the most interesting, consisted
of 4 plots each 3 acres in extent, in which I compared Blood
Meal, highly concentrated, double complete and Blood Meal
with extra Superphosphates in the proportion of 2 Blood Meal,
1 Phosphate, using the same amount of Nitrogen in each case.
Here, again, the results obtained agreed with those of the
second test, inasmuch as the Blood Meal plants lagged behind
until the very last and were not so vigorous in growth. The
effect of the extra Phosphorus in the last test was a distinctly
yellower appearance in the leaf and lightness in body.

As a result of the series of tests, I have established in
my mind the fact that the readiness in the availability of the
Nitrogen in the plant is the all important factor, and I feel
that provided the ill effects of leaching are guarded against
there is a distinct advantage to be obtained from the use of
salts in which the Nitrogen is present iu highly soluble form.
I have an impression that there is no difference in the
tendency of the plants to develop spot, though I am aware
that there is a-theory current in the minds of many that the
so-called ‘‘complete’ fertilisers have this defect.

There is no doubt that the prevalence of disease in the
form of the different types of spot and white mould is the
most serious menace we have to fight, and the whole matter
is closely bound up with the conditions of plant growth.
FEveryone is aware that the liability of the plant to disease
is affected by the way it is handled during the period of
growth, the most critical stage being reached when the time
for ‘‘topping”’ arrives. It has been my experience for a
number of years that this process is carried out usually too
soon. 1 have definitely proved to my own satisfaction, and
I give it here for what it is worth, that the best time to top
in an ordinary season is when practically the whole field has
been in full bloom for at least a week, taking the flower head
off only and leaving the small top leaves on the plant, and
then, if the weather conditions promise a dry spell, subse-
quently to take off one or two of these top leaves a fortnight
“or so later, in fact, I invariably carry out the process of
topping in two operations. Bearing in mind that the action
of topping causes the uprush of ‘‘sap’’ which would other-
wise be utilised in the formation and development of the
geed to be absorbed by the leaf it is easy to understand that
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the pressure of this stream so exerted causes the leaf to
increase in body abnormally quickly, and suckers to emerge
as an outlet for this pent up energy. The ‘‘skin’’ of the
leaf. if so I may describe it, becomes subject to excessive
tension, and just as a person who persistently over-eats him-
self will be likely to grow fat and to develop an unhealthy
skin, so the leaf is distended and the skin is rendered
extremely thin and liable to damage. A heavy rain will
cause actual fracture, which may easily be seen under the
microscope, and then when this is followed by hot sun and
wind the fracture parts can be seen to have developed into
“‘gores’’ as it were, and spot is likely to develop at once; for
this reason I believe it is advisable to go very steadily, and
by topping not too drastically, to ensure that this esertion
of exlra pressure in the leaf is made as gradual as possible—
there is, however, one danger to guard against, and that is
ihe development of mould or white rust. A plant if left
untopped too long is very liable to this disease, and what we
have to try and do is to “top”’ at such a period that reaping
will be well on the way before mould has begun to develop;
high priming is undoubtedly a preventive factor, as mould
scems to develop always upwards from the bottom of the
plants.

It may be said that considerable weight will he lost
through Iate topping——the leaf not developing fully—but I
incline to the view that this is a mistaken notion. It has
been my experience that the leaf is of better texture, is not
so coarse and certainly cures better if the plant is topped
in the way I have indicated.

My reason for putting forward these suggestions on the
process of topping is that the subject of plant growth has
.to be treated as a whole—and I incline to the view that
though we may find the perfect fertiliser to produce the
ideal development of the tobacco plant, unless the handling
of the plant during the growing period is treated with judg-
ment, our efforts are largely negatived—the danger to be
acoided i3 “‘topping’’ too soon; in every case under my notice
when this has been done the damage done by the inroads of
spot has rendered the leaf nearly valueless, and I would say
with gome certainty it is better far to top too late and even
100 high than too early and too low.
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If care be exercised to watch the growth of the plant,
and especially the vigour of the growth, it is not a difficult
matter so to govern the processes of topping and the removal
of suckers in such a manuer that the leaf never becomes over-
heavy and coarse for its type, and I think generally it will
be found that the likelihood of the incidence of disease is
very distinctly minimised.

In conclusion, I would like to say that the tests and
experiments I have been describing have all been carried out
with White Stem Orinoce, and that this type of tobacco
seems to develop very good body unmder the conditions of
topping and suckering I have described.

SOUTHERN RHODESIA WEATHER
BUREAU.

JULY, 1932.

Barometric Pressure.—Pressure was normal for the
~ month. '

Temperature.—The maximum and minimum iempera-
tures recorded during July were below normal, especially
the minimum temperatures. Irosts were very prevalent
during the month. ’

Rain.—Light showers fell in Lomagundi on the 5th and
6th, and a little drizzle was experienced in the south-eastern
part of -the country. Apart from this there was no min,
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STUDIES ON THE IMPROVEMENT OF
NATURAL VELD PASTURES.

No, 2

By A. D. Husnaxp, F.I.C., and A. P. Tavror, M.A., B.Sc.,
Chemistry Branch, Department of Agriculture.

Note.—The following article was first printed in this Journal
in February, 1931. Ouwing to the constant demand. it has
been oub of print for some time, and it is now reprinted
by special request.—Editor.

“Grass bears no blazonry of bloom to charm the senses with
fragrance or splendour, but its homely hue is more
enchanting than the lily or the rose. It yields no fruit
in earth or air, yet should its harvest fail for a single
vear famine would depopulate the world.”—Farm Notes,
October, 1930.

The question of the conservation, management and
possible improvement of natural pastures is of great
importance to every agriculturist and stock breeder in
Southern Rhodesia. In spite of the fact that in many areas
of the country the quantity factor of the grazing appears
-ample, experience has taught stock breeders that high grade
or pedigree cattle rapidly lose their productive capacity if
left to graze on the veld without supplementary feeding. It
is also recognised that even scrub stock in many parts of the
‘country 1equ1re supplementary mineral feeding in order to
keep them in good health, and it is fully realised by the
maJorlty of farmers that there is apparently some deficiency
in the natural grazing.

Chemical analysis of the veld herbage shows that the
protein and mineral conlents of the ordinary veld grasses
are -considerably lower than those of improved pastures in
Europe, which is the type of grazing to which the imported
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stock have been accustomed and which they require if they
are to maintain their productivity.

It is a known fact that unless pastures in Europe receive
proper management and manurial treatment they rapidly
deteriorate, and it is also known that in certain cases sheep
grazing on unmanured hill pastures are prone to suffer from
certain diseases associated with dietetic deficiencies unless
periodically driven down and allowed to graze on richer low-
land pastnres. These facts clearly demonstrate that only by
careful methods of pasture management and attention to
manurial treatment is it possible, even in Furope, to main-
tain the productivity of high-producing animals and to make
stock-raising an economic proposition. It is very little
wonder, therefore, in Africa, where practically no attention
or consideration is given to the natnral pastures, that these
animals when placed upon the veld are found io lose their
productive capacity. The probability that many of the diffi-
culties connected with stock-raising experienced in this
country may be due indirectly 1o faulty nutrition is evidenced
by the great improvement in health resulting from the feed-
ing of protein and mineral supplements to grazing animals
in many parts of South Africa. The guestion as to whether
it is more economic to feed the eminerals to the animals direct
or to endeavour to influence the protein and mineral content
of the grasses by application of mineral fertilisers to the
soil has, however, received very little attention.

It is generally considered that fertilisation of natural
veld pastures cannot be economic, although no experimental
work to determine this has ever been carried out. It has
been established quite definitely that fertilisation of arable
lanqd is economie, and it is difficult to understand, therefore,
why fertilisation of grassland, at least in certain circum-
stances, should not also prove so. The fact that investiga-
tional work has already shown us that fertilisation of
grassland not only increases the quantity, but also im-
proves the quality, and hence is bound to reflect itself on
the health and productive capacity of the animal, must be
taken into consideration in studying the economics of the
problem. In many cases the value of the cattle lost through
so-called ‘‘poverty’” would, had it been possible to keep them
alive, have paid the cost of fertilisation of many acres of



IMPROVEMENT OF VELD PASTURES. Ti9

grassland. The degréé to which animals suffer from mal-
nutrition on poor or deficient pastures is dependent mainly
upon their rate of growth and productivity. Pastures
suitable for small and slow-growing native stock may be
entively unsuitable for rapid-growing and high-producing
grade or pedigree stock. Although it may not be economic
to fertilise pastures for scrub cattle costing about £3 to £5
per head, it may be economic to fertilise for grade or pedigree
beasts costing anything from £10 per head upwards.

The efforts of present-day stock breeders in Africa to
evolve higher producing animals than the native stock make
the problem of the improvement of the natural veld grasses
one of extreme importance. Although in some cases it may
be necessary and more practicable to feed minerals in the
form of licks to the animals, it must not be forgotten that
such methods exercise but little influence on the carrying
capacity of the land and cannot be expected to correct or
improve the palatability, digestibility or nutritive value of
the grazing. All of these factors are influenced by treatment
of the soil, and there is no question but that the best method
of increasing the mineral intake of animauls grazing on
mineral-deficient pastures is to increase the mineral content
of the grasses by enriching the soil. By this method the
quantity factor is increased, the minerals are given in the
form that will ensure the maximum assimilaticn by the
animal, and at the same time the feeding value of the grass
is increased in other ways.

In addition to the question of fertilisation, there is the
all-important problem: of methods of veld management. The
practice of ranging cattle the wholé year round may be
suitable for mnative and scrub stock, but certainly is not
suitable in most parts of the couatry for high grade stock.
Recent research on pastures in Great Britain has demon-
strated that the period of the maximum feeding value of &
pasture can be controlled partially at Jeast by methods of
pasture management, and that this valne varies according
to the stage of maturity of the plant and the incidence of
the rainfall. The results of a recent experiment carried out
at the Salisbury Experiment Station show that the feeding
value of the veld grass, as judged by chemical analysis,
rapidly fells after the rains have ceased, and that one ton
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of hay cut at the beginning of April*is equal in food con-
stituents to two tons cut in May.

This finding alone means that even on very poor pasture
the cutting of the grass for hay at the correct time of the
year results in a product having twice the protein content of
the grass left standing on the veld. Were farmers to adopt
this practice it would probably mean that their losses of stock
from ‘“‘poverty’’ would be reduced considerably and that in
many cases grass having a minus feeding value would be
converted into hay with one at least sufficient to supply
maintenance.

Investigatory work into problems of veld management
in Africa should produce results of great economic importance
and should enable us to utilise to a far greater extent the
potential food material contained in the vast areas of grazing
land thronghout the country.

In a previous paper published in the Rhodesia Agri-
cultural Journal in September, 1928, reference was made to
the fact that numerous experiments in other countries had
shown that the feeding value of grass may vary considerably,
according to its stage of maturity. It is a faet well recog-
nised by farmers in Southern Rhodesia that at the beginning
of the rainy season cattle grazing on the veld rapidly
improve in condition, although the amount of young grass is
limited, whereas at the end of the rains, although the
quantity factor of the grazing is ample, cattle rapidly fall
off In condition.

The system of pasture management known as ‘‘close-
grazing,”” which has received so much attention from agri-
cultural research workers in Europe, has demonstrated the
high nautritive value of young grass as compared with mature
grass and has shown that by a suitable system of rotational
grazing the carrying capacity of pasture land may be con-
siderably increased. In order to ascertain the difference in
the feeding value of veld grass during each month of the
year a series of analyses of the veld herbage has been carried
out in the chemical laboratories on the same plots used for
the experiment detailed in the report previously mentioned.
In addition to these analyses it was decided to mark off
several small areas on the plots which were to be cut regu-
larly each month, with the object of simulating rotational
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grazing, in order to demonstrate the difference between the
nutritive value of the short young grass and the ungrazed
and more mature grass.

Tt will be seen from the results detailed below that the
probability suggested in the previous article—that the feed-
ing value of our grasses is much lower during the latter
part of the rainy season than during the early part—is borne
out by the analysis of the grasses cut later on in the season.

The plots received no further manurial treatment after
the season 1928-29 than that detailed in the article men-
tioned (““The Importance of Research on Pasture Tmprove-
ment in Southern Rhodesia,” Rhodesia Agricultural Journal,
September, 1928). The last application of fertiliser was
therefore given in November, 1928, and although it is not
intended to stress the point in this further article, the
residual effects are still noticeable, both in the quantity and
the quality factors. Tet it suffice to call particular attention
to the former, with the undernoted figures.

TABLE L

Total | Increase | Increase | Increase
1929 yield |1930 yield| yield per | over con- | over con- [ over con-
of hay | of hay | acre for | trol for | trol for | trol for
per acre, |peracre. | 1929and | 1929, 1930. [1929 and

1930. 1930.

Lbs. Lbs, Lbs. | Lbs. \ Lba. Lbs.
Nitrate of ‘
soda + pot-
ash + super | 3,492 | 2,600 | 6,092 | 2,084 | 1,386 | 3,470
Sulphate of
ammonia +
potash +
super 2,900 | 2,166 | 5,066 | 1,492 952 | 2,444
Control (no
fertiliser) 1,408 | 1,214 | 2,622

The figures showing the marked ‘increase in bulk .of
hay as the result of one average application of fertiliser in
two years require no comment, speaking as they do for
themselves, It was originally intended to repeat cutting
and weighing for at least one more year, but owing to
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building requirements the ground is unfortunately no longer
available.

Experimental Procedure.—The chemical analyses were
again made on all three plots, but as our intention here is
to demonstrate the value of close-grazing as compared with
the usual method adopted of allowing the pasturage to
mature, the tables below show only the results from the best
of the three plots, that which received nitrate of soda.
Equally as convineing and very similar contrasts were,
however, obtained from the remaining two plots, but to
avoid any possible confusion of the issue these are not
reproduced.

Six yard-square quadrats were staked out, two on each
area, and from these were obtained the samples of monthly
cuttings for analysis. The cuttings were made by hand by
means of a pair of shears on the 7th of each month, from
7th TDecember, 1929, onwards. Previous to cutting, all
weeds were remaved, as observations have shown that stock
araze these only slightly. and the grass was clipped as low
as could conveniently be managed in order to simulate very
close paddock grazing. Tt was well-nigh impossible to avoid
including particles of grit and sand with the samples, so
after air drying for several days the material was well shaken
over a 3 mm. sieve and, all particles of extraneous matter
having been removed, was ground to a powder in an electric
grinder, bottled and analysed.

Simultaneously with these cuttings, corresponding ones
were made alongside on the veld grass allowed to grow
naturally, care being taken throughout that no two samples
were ever obtained from the same spot. These samples were
treated in every way similarly to the above, and represent
ordinary ungrazed veld herbage. This part of the experiment
was carried out throughout the complete period of twelve
months, the last cutting taking place on 7th November, 1930.
The close-grazing cuts had to be discontinued after that on
7th April, 1930, when, owing to the cessation of the rains
and the consequent end of the growing season, there was
insufficient material remaining for the purpose of analysis.

In the tables below all results are calculated as percent-
ages on 100 per cent. dry matter.
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Analysis and Discussion of Data.—Crude Protein.—
There are two striking points of interest with regard to this.
The first is the lamentable one that in neither of the two
series does the protein cuntent at any time approach that of
an average European grags. Cruickshank, in her studies into
the seasonal variations of pastures, gives the figure of 20.8
per cent. for her “Good Pasture’” and 10.9 per cent. for
the ‘“‘Poor Pasture.”” The highest result obtained by us,
namely that for the monthly cut in February, 1930, was
10.79 per ceni., a figure only exceeded in poverty by that of
8.37 per cent., which is the percentage content given in the
records of the Rowett Institute for a sample taken from the
Island of Lewis. Low though 10.79 per cent. is, however,
compared with average European figures, it is almost 130
per ceut. higher than the result obtained for the seasonal
cut of the same date from the same plot, and 46 per cent.
higher than the maximum for the year of the latter series,
obtained from the January cutting, and this brings us to the
second important point of interest.

Graph I. shows clearly the perceutage of crude protein
of the monthly cut herbage to be very markedly higher
throughout than that of the grass allowed to mature natur-
ally. Striking though the graph is, the figures are even more
so, for the maturing grass shows an average of 5.52 per cent.
for the months December to April, whereas the grazed grass
gives 8.68 per cent., an increase of 57 per cent. It may at
this point be observed that the average crude protein content
for the whole twelve months of the grass allowed to mature
amounted to only 3.4 per cent., but the nature of the experi-
ment did not permit of a direct comparison being made in
this respect with the other series, except that, were our
' five months grazed samples distributed over the whole year,
the average would be 3.6 per cent.

Phosphoric Oride.~~Whether there is any direct relation-
ship between the seasonal variations of the contents of phos-
phoric oxide and of crude protein is a matter which will
require, and which must receive, further investigation, but
when Graph I. (crude protein) and Graph II. (phosphoric
oxide) are compared, the similarity of the curves, as far as
they go, is at once apparent. In the monthly cuttings in



728 TiL); RIIODESIA AGRICULIURAL ‘.'l.DURNAL.

each case a decided upward gradient occurs for three months,
after which there is as distinctly a downward mevement. In
the seasomal samples, the same rise and fall is also evident
in both, but here the crude protein reaches its apex after one
month, whereas the culminating point for the phosphoric
oxide is attained only after the second month has finished.

The results obtained for the phosphoric oxide content of
the monthly samples are startling. The maximum is .841
per cent., obtained from the March sample, and this figure,
apart from being the highest yet obtained from these plots,
even when directly under the influence of fertilisation, is
markedly higher than any one of those given in the Rowett
Institute list already referred to, where the top figure is .74
per cent. from ‘‘cultivated pasture.” It is 156 per cent.
higher than the seasonal content of .328 per cent. for the
same month, and 70 per cent. higher than the maximum
seasonal content of 494 per cent. for the month of February.
The average monthly content for the five months under
review is .667 per cent., that of the seasonal cuts for the same
period .374 per cent., a lead for the former of 79 per cent.
The average for the year of the seasonal cuttings amounts
to mevely .259 per cent.

The exceedingly rapid drop from .297 per cent. in May
to .151 per cent. in June, after which there is little variation,
is due undouhiedly to the fact that most seeds containing
a high percentage of phosphoric oxide have fallen to the
ground in the intervening month, and so would not be con-
tained, ar previously, in the sample.

1t is interesting to mnote that the young short grass
shows no phosphorus deficiency, despite the relative phos-
phorus deficiency of the soil. In the more mature grass the
phosphate content is certainly below that of pastures in Great
Britain, but on the whole it cannot be stated that this pasture
shows any marked deficiency of phosphorus until towards the
end of the rainy season. One cannot, of course, state that
on all pastures throughout the country the same relatively
high phosphate content will exist, but taking European culti- .
vated pastures as a standard, the pasture stndied in this ex-
periment shows a more marked relative deficiency of protein,
potash and chlorine than of phosphorus.
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Lime.—-Graph 1TI. shows the variations in the lime
content. The monthly cuttings show a fairly rapid ascent
in the contents of this constituent, commencing with the
cutting on 7th February, after which date the rainfall began
to decrease, and continuing to the comparatively high figure
of .705 per cent. in April, when these observations ceased..
Czapek (1920), quoted by Henrici, in a resumé of the litera-
ture on the subject, states that a continuous increase of the
calcium takes place with the advancing season. Henrici, for
veld grasses of the Eastern Transvaal high veld, found the
accumulation of calcium in autumn and winter distinct in
nearly all her grasses, but that the increase was nowhere as
much as in Europe. Our plots showed no such increase;
there was a steady fall of calcium in our seasonal cuts from
December (.624 per cent.) until April (.336 per cent.), aiter
which, with slight rises and falls, the figure remained on an
average of .39 per cent. This, however, is quite comparable
with Henrici’s results for her Eastern Transvaal grasses, but
considerably lower than what is normally obtained from good
British pastures. The average for our five monthly cuts was
.62 per cent.

Potash.—A reference to Graph 1V. and the potash figure

jn Table TI1. shows that there is a marked deficiency in this
constituent of our grasses as compared with cultivated pas-
tures in (dreat Britain, which average 3.18 per cenl. The
average for the growing period of five months in ours
is 1.92 per cent. for the monthly cuttings, and 1.49 per cent.
for the seasonal cuts, the former vising to the excellent peak
of almost 3 per cent. in April, wken'the rains have well-nigh
ceased for the season, as against 1.34 per cent. for the latter,
The average for the rest of the year in the mature grass
.stands, however, at the low figure of .06 per cent. Except
for a small inexplicable rise in September, there is a steady
decline in the seasonal samples from the maximum of 1.92
per cent,, which was attained in the January cut, to the very
low figure of .41 per cent. recorded in October.

Chlorine.—The chlorine figures vary throughout the
year, the only points of interest being that each series of
cuts shows its maximum in the February sample, after which
there is a wariahle but steady decline throughout the
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remainder of the year in the seasomal cuttings, whereas the
monthly samples fell considerably in March, but 10se slightly
again in April. The content throughout is exceedingly low,
compared with European natural pastures.

While the chlorine requirement of cattle is not at present
known, it is probable that it is fairly high, owing to the fact
that the chlorine is required by the animal in fairly large
quantities for the production of hydrochloric acid in the
stomach for digestive purposes. Even in Greatl Britain it is
common practice to supply ordinary salt or rock salt to farm
animals to satisfy a salt craving, and it is quite possible that
the great craving of animals in this country for salty sub-
stances may be due to this deficiency of cblorine in our
natural pastures. N

Figures for sodimm and magnesia are not given; the
sodium content over all was found to be negligible, and the
magnesia remained almosi{ constant between .25 and .30 per
cent,

Acid Soluble Ash.—This important estimation demon-
strates probably more conclusively than any one of the others
taken individually how the total soluble mineral content of
the grass is improved by frequent grazing. Whereas there is
a consistently steady increase from the first cutting until the
end of the experiment in the monthly cuttings, there is as
steady a decline in the other set, the result at the end of the
vear giving the remarkably low figure of 2.07 per cent. For
June and July the {otal reached was only 2.04 per cent.,
comparing most unfavourably with 5.52 per cent. reached in
the monthly cuts in April.

Ether Extract and Crude Fibre.—Little interest attaches
to these. For the monthly cuts the ether extract remains
constantly on the borders of 2 per cent., while in the other
it descends almost uniformly from 2 per cent. to just below
1 per cent., finishing up in November with the low content
of .68 per cent.

The crude fibre figures are on the whole higher than those
obtained from the same plols for the two preceding years.
This is evident in both sets of cuttings, but the monthly set
at the end of its sampling had reduced its content to 29.8
per cent., whereas the seasonal had increased to 43.7 per cent.
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This was, however, only what was to be expected, but it is a
point of interest that right throughout both sets of cuttings,
with the one exception of the last seasonal cut, the fibre
has uniformly increased as the ether extraet has decreased.

Nutritive Ratio.—The nutritive ratios are, of course,
calculated on crude uutrients only.  The results are self-
proclaiming. Hay cut in February has a ratio of 1: 13.4,
its aftermath one of 1: 7.3. Hay cut in April has one of
1: 24.4, while a month later in May it has widened to 1: 48.2.

The average ratio for the five monthly cuts is 1: 10, for
the corresponding five seasonal cuts 1: 16.7, and for the whole
year of the latter 1: 35.4.

From the above results, one is fairly justified in con-
cluding that by a suitable system of veld management,
including rotational grazing, the nutritive value and the
carrying capacity of natural veld can Dbe greatly enhanced. As
one would naturally expect {rom research that has been
carried out in other countries, it has been fcund that the
feeding value of young grass in this country is very much
higher than that of grass which is allowed {o mature.
Evidence is produced to show that the feeding value of our
grasses is largely dependent on the stage of maturity, and not
solely, as is generally supposed, upon the season of the year
and the incidence of the rainfall. This indicates one or two
direct lines upon which it may be possible, without the
expenditure of a penny in fertiliser treatment, better to
utilise the natural grazing of the veld.

The first line of attack would appear to be the controlling
of the grazing lands by a system of paddocking and rotational
grazing. Tt is true that this means additional expense in
the matter of fencing, but such expense is unavoidable and
would undoubtedly prove to be justified when distributed over
a number of years. The size of the paddocks would naturally
depend upon the number of cattle carried, and no definite
standard can be laid down with regard to this.

The second important point brought out in the above
experimental work is the necessity of cutting the hay at the
correct stage of maturity in order to make the best use of
it. Tt is quite clearly shown that there is a considerable
difference in the feeding value of grass from month to month
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during the growing season, and that the more the season
advances the more rapidly the feeding value of the grass
decreases.

From analytical data, it appears that the grass
has its maximum feeding value during the month of
January. The volume of grass during this month of the
vear would, however, hardly pay for its cutting. Although
there is a fall in the protein content of the grass between
January and February. yet during the month of February
it has a very much higher feeding value than during the
month of March. As its volume is quite good in February,
it would appear that when the seasom permits, this would
be the most profitable time in the Salishury district to cut
hay. Where it is poss.ible to cut in this month, one could
expect quite a reasonable aftermath, which would be very
valuable for grazing purposes. This finding must not be
taken as the best time for the whole of the country, it
having been noted from the pasture research going on in
Matabeleland that the most profitable time in that area is
about one mouth earlier.

Although omne realises how difficult it is for the average
farmer to find the time and labour in the middle of the rainy
seasou for the cutting of hay, the fact still remains that
the extra effort in doing so during this month would be
amply repaid by the value of the hay oltained as compared
with hay cut later in the season.

The finding that the feeding value of our grass is largely
dependent on its stage of maturity indicates that on farms
where it is impracticable to cut grass for hay during the
month of February, attempts should be made to check the
growth of the grass by grazing during the early part of the
growing season, say until some time in Jauuary, and then
allowing the grass to go to hay after this date. It could
then be cut later on during the season, prohably in the
month of April, and still have a high feeding value. It
is true, of course, that by this latter method the yield of
hay would be considerably reduced, but there is mo doubt
that this would be offset by its increased value. -

The analysis of the mineral content of the grass under
the two systems shows quite clearly that the percentage, of
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all the minerals is considerably higher in the grazed
than in the ungrazed grass. The figures rather indicate
that where such a system is practised there would be very
little necessity to feed any minerals in the form of licks
during the growing season. The high phosphate content of
the short grass is a rather remarkable finding in view of the
phosphate deficiency of our soils and the general belief of
all stock breeders that it is necessary to feed to all animals
right through the year some form of phosphatic mineral lick.

The question of the value of mineral fertilisation of the
veld is being further studied at the pasture research stations
both in Matabeleland and Mashonaland, and it is hoped that
at a future date it will be possible to make some definite
statement and recommendations regarding this aspect of veld
improvement

SUMMARY.

From the results quoted and the analyses of these which
have been made, the following points emerge-—

1. The bulk of hay obiained over a period of two years
from a plot which received one normal dressing of complete
fertiliser was 132 per cent. higher per acre than from a
corresponding adjoining plot which received no fertiliser. Tn
the latter plot the yield was just over 1} tons per acre; in
the former it was just over 3 tons.

2. The crude protein content of the normal veld grass
was found to be much below the standard of a natural
avernge Furopean grass. It was highest in January, with
a total of 7.40 per cent., after which it rapidly declined to
the miserable figure of 1.73 per cent.

3. Monthly clipped grass, intended to simulate close-
" grazing, gave much higher figures,.rising to 10.79 per cent.
crude protein at the beginning of March, and only falling
to 9.09 per cent. in April, when the rains had virtually
_ ceased. ) .
4. The phosphatic content of the young grass, grazed
monthly, was strikingly higher than that of the mature
herbage. The former reached its summit in March with
.841 per cent. phosphoric oxide, which is more than 24 times
the amount contained in the mature grass on ihe same date.
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The phosphoric oxide in the mature grass was low
throughout, decreasing rapidly after the dry season com-
menced.

5. The remaining mineral analyses indicate that our
natural grasses suffer from a decided deficiency, but that
this deficiency, though not so pronounced in the early part
of the season, becomes extremely so in mosi instances from
the month of March onwards.

Further, by a system of close-grazing, the total mineral
content steadily increases up to at least the month of April.

6. Ether extract is consistently low and crude fibre very
high, but the latter lowers steadily under a close-grazing
practice.

7. The nutritive ratio of the mature herbage widens
from 1: 11.4 at the height of the growing season in January
to the appalling ratio of 1: 53.4 in QOctober, the average from
May to November being 1: 48.8.

On the other hand, the close-grazed guadrats show an
average of 1. 10, the ratio narrowing to the useful one of
1: 7.3 in March.
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September.

BEE-KEEPING.

This is an important month for the bee-keeper, as it starts the first
flow of the semson. All hives that were sent into winter quarters on &
double brood chamber, or otherwise with ample food for that period,
should now be overflowing with young in all stages and with a population
large enough to take full advantage of the flow. All hives should be
carefully examined now and again, entrances opened out to suit the
advancing warmth of the weather, and where necessary ventilator lids
veplaced on tbe top crates under the hive lid. See that no worry is caused
to the bees by ants getting up, and that ample stores of good water
{with a pinch of salt and a dash of vinegar) are available for drinking
purposes, of which bees consume quite a lot. Swarms can now be looked
for; if not required, they can best be destroyed by carbon bisulphide or
calcium cyanide—both requiring very careful handling. If it is wanted
to increase the apiary, as soon as the scouts are seen looking round for
a home, get the decoy Live ready filled with dummy and proper frames
of full foundation sheets, or, better stili, if they are available, old drawn
out hrood combs, and as soon as it is taken possession of, insert if possible
a frame or two of unsealed brood. As a rule the swarm will gettle down
at once. Such a colony is hest placed in the apiary the same evening,
if it can he so arranged. Do not make the mistake so often seen of
supplying tbe new colony with starter frames only; give them full founda-
tion sheeis; it pays every time, and more especially eo in the first early
honey How. Be sure also and protect the apiary against that persistent
rohber, the honey bear or ratel, by fencing it with fow! netting and pegging
that down with wooden pege every two feet. Tbe two-footed robber can
be just as effectively dealt with by placing a small light chain round the
entire hive fastened with small staples and a padlock.

CITRUS FRUITS.

The fate of the citrus fruit crop is dependent upon the treatment the
trees receive during this month. if the trees have been given the treatment
recommended in the August calendar, and this treatment is followed by
good irrigations and cultivation, a good crop of fruit may be expected,
whereas a total failure will be the vesult if the trees suffer for want of
muoisture at this season of the year.

If not already done, all top worked trees should be headed back early
in tbe month. This cutting back will induce the dormant buds (set in
antumn) to commence growth. As the new shoote develop the old tope
may be further shortened back until the old top is displaced with a new
hut profitable one.

The packing of late varieties musi be speeded up and completed, if

possible, by the end of thu month, as the late picked fruit is likely to
deteriorate in quality or come into competition witb Mediterranean fruits.

All adventitious shoots (water shoots and suckers} must be cut off
as they appear, and this work should be continved throughout the grow-
ing season,

D
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CROPS.

Utilise your labour to the fullest extent for stumping and clearing
more land for mixed crops and for general farm development. Do not
be satisfied unless each year sees more profit-earning development work
offected. Good organisation of the farm work will permit of much beirg
done without great cost. Begin marking out holes for hand check-row
planting of maize, and apply manure or fertiliser. Ferlilisers which are
to be broadcasted and ploughed or harrowed in can be applied. Do nat
forget that lands which have been green manured in March or April will
require a second })loughing about this date or before being seeded to crops.
Early varieties of winter cereals ripon this manth and uire harvesting.
Danger from frost should be past now, and crops susceptible to frost, sucl
ag potatoes, onions in beds for the summer crop and Jerusalem artichokes,
may be planted where lands are moist. Pumpkins and early maize may
be planted on vlei lands. Edible canna may be planted *‘dry” during the
latter half of this month, where some rains mey be expected during next
month. Overhaul all implements and replace worn parts. Putting this
off till the planting season may mean serious loss of pi ncingxo{rportnmzm
between rains. Get out the planters and seed drills. Qverhaul and place
them in proper working order. Ploughing and cross-ploughing should be
hurried on with; also the ploughing under of farmyard manure. A spiked rol-
ler can nsefully be employed for breaking down clods, particularly on those
lands which are to be planted first. Make every effori to secure as good a

d-bed possible ; beds mean good stands, and good stands
are all-important in securing good yields.

DAIRYING.

This is generally the quietest month of the year from a dairying stand-
goint. Most farmers have by this time exhausted their suppl s of winter
'eed and the production of dairy p is Iy at its mini
Town milk supplies are now falling off, and a greater use of purchased
concentrates in the form of ground nut cake and bran is advisable to keep
up the milk supply. Very little cheese is made during this month and stocks
are naturally low. OIld cheese should be cleared out of the storercom
before the advent of hot weather, and if possible should be sent to be
storad under cold storage it Considerable difficnlty is to be ex-
pected in making butter during this month, as the eatly spring grass is shoot-
ng in the vleis and the butter iz consequently very soft. To counteract this,
greater use should be made of cotton seed cake, of which a small supply
is expected to be available this season.

DECIDUOUS FRUITS.

Newly planted trees must not be permitted to become too dry;
watering by hand or gravitation must be continmed until ths rains com-
mence. Ten gallons of water every fourteen days is sufficient for youn
trees; these applicati ghould be followed by ‘the 1} ing of the 305
to prevent undue evaporation of the added moisture.

All undesirable growths on the stem and in the centrs of the trees
should be suppressed as they appear; this will enahle the retained shoots
to develop normally.

Early fruits must be thinned out this month; only retain two or three
fruits on each bearing twig or shoot. Those that are left will then
develop into large and attractive fraits.

ENTOMOLOGICAL. .
Cotton.—Prevention for most of the ball-worms will be the' proper
preparation of the ground, with & gh cultivation and eradicati
weeds on the land, particularly those of the family Hibiscus. Wild host
plants for stainers should be sought out and destroyed.
Tobacco.—Young plants in seed-bedi’ may mufler from catworms.
Frequent cnltivation and laying down' of poisoned bait—50 Ibs. bran and

of all -
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21 Ibs., Paris green; bring to comsi!tenci of a stiff dough, adding water
when necessary. Distribute this over the seed-beds in the foremocom, ar
the cutworm does most of its feeding at night. The beda shonld be
thorougbly burnt over with wood or dry tohacco stalks to ensure that the
seed-beds are free from cutworms, and haiting for any coming in from
the surrounding ground should then be resorted to when the plants
appear. Clear the ground for some distance round the beds, say 30
yards in*all directions, and bait this ground thoroughly before sowing—
this clearance allows a wide margin over which the cutworms would
have to travel. Cuiworms’ moths are nocturnal in habit, eo that the
coverings of the beds need to be moth-proof at night; this ehould be seen
to each evening.

Potato.—Early potatoes are liable to suffer from caterpillars. The
crop should be sprayed at first sign of injury with an arsenical wash.

Cabbage.—During this month the most prominent enemies of plants
of this family are diamond-back moth and web-worm. Cabbage lonse is
sometimee troublesome. The young plants may be sprayed or dusted
with an arsenical compound for the former, and sprayed with tobacco
wash and soap for the latter..

Beaus.—Planted uuder irrigation during September nsually esoape
sorious infestation with stem maggot.

Citms.—-’l'hrnu?ont the montb lime-sulpbur spray (1-100) may be
used to control yellow citrus thrip whilst on very young framit. A nseful
spray againat black aphis and thrip is the following:—Nicotine, & ozs.;
Capex spreader, 7 023.; water, 100 gallons; Capex lime-salphur, 1 gallon.
This may be sprayed or fumigated against scale insects, having regard,
however, to presence of fruit and blossom. Bpraying and fumigating for
seale should not be carried out whilst trees are in blossom. Clear young
ig)mwph of aphis previous to blossoming, using nicotine, tobacco wash or
erris.

FLOWER GARDEN.

Cultivate extensively to prevent evaporation and to keep woeds in
check, Water plants newly set ont, especially such as have their roots
near the surface. Thin and regnlate growing shoots on roses and varions
shrubs. Plant out cannas and chrysanthemums {for massing and border
decorations} and other herbaceous plants.

VEGETABLE GARDEN,

Sow French beans, leek, spinach, cucumber, egg plant, celery, rhubarb,
melons and tomatoes. Small sowings of peas, turnips, beet, lettuce, radisb,
carrot, parsnip and cabbage may be made now. .

FORESTRY.

All cattings struck in sand in July and not yel transplanted inte good
woil should have this done as soon as possible. Preliminary sowings of euca-
lypt seeds should now be mads on & emall ecale, so that transplants will be
ready in case the first half of the rainy seasen ehould prove fsvourabls;
atherwise, bulk ings should be postponed to October-November.

GENERAL.

Indigenous labour is apt to become more scarce at this time of the year,
the boys returning to their kraals to break up the land for next seasom.
Bfock are linble to stray in search of the young grass now coming mp, snd
much trogble from this cause is to be looked for on unfenced farms. Natives:
are now cuitivating their gardens preparatory to sowing their crops, which -
-thiey. 4o much earlier thau do Europeans. The mischief cansed by weld
barning becomes apparent from this time onwards in the condition of the."
stock, and it is neceasary frequently to move them away in ssarch of grazing.
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POULTRY.

The supply of green food to the birds must be kept up; in fact, during
the hot weather they require more.

Daring our dry season the available supply of such gresn foods as
lettuces, cabbages, sunflower leaves is much reduced, but there are many
others that can be used, such as belhambra, plumbago, wild cockscomb,
plantain leaves, paw-paw leaves, etc. Bprouted oats, barley and wheat
should also be unsed. any of the young cockerels sbould now be fit for
killing. Keep the best and get rid of the remainder. It is very advisable
to caponise all young cockerels when about 24 Ibs. weight. The ‘“Rho-
desia  Agricultural Journal” of October, 1924, and Bulletin No. 517
give clear &nd concise details as to the method of performing the
operation. Some of the earliest hatched young pullets will show
signs of commencing to lay mow. No light breed bird should lay until
it is 5 to 5 months old, or a heavy breed until it is 6 to 64 months
old. 8hould any show signs of commencing to lay before this, they should
be moved from run to run to prevent their deing so. A bird that lays
befors it is fully matured will stop growing, will always be small, and
its eggs will for its first year of laying also be small.

When the pullets are four months old, i.e., those of the light breeds,
they should be put iuto their permanent laying quarters, and those of the
heavy breeds when they are five months ofd. A bird that is moved after
it has started to lay will stop and very probably go into a moult.

Bee that young ducklings get plenty of shade during the hot westher.
Those destined for killing should not be allowed free range or even a
medinm-sized run, but shonld be kept fairly crowded jn small roms, It
i8 necessary to get the flesh on them as quickly as possible, and the more
rest and less exercise they have, the more rapid will be the growth, and
also more succulent and tender the flesh.

The hatching of turkeys should proceed rapidly and be carried on until
the end of the dry season. Bee that they have pienty of chopped onions
or orion tops or eschalots, and thick separated milk. These are absolntely
necessary if the turkey breeder wishes to be successful with his rearing.
Do not give wet food; dry mash such as given to chickens is the better.

STOCK.

Cattle.—Ranching cattle should require litt!e now in a normal season:
it is only in the event of very late rains that trouble should he expected.
‘Where possible, it will bs wise to keep an eye on those cows thai may be
expected to calve early, with a view to feeding them if necessary and
seeing that they do not get too poor. Tho supplementary feeding of ranch
stock is always a difficult problem. But a small provision of cotton seed,
good veld hay, kaffir corn or sunflower silage at this time may be the
means of saving many head of cattle when the rains are late. This is a
critical month for young stock. Weaning should be completed as scon
as conditions permit. The dairyman will carry on much as in August; he
will, however, use his discretion {in accordance with the condition of his
veld) as to the use of ensilage, pumpkins or other bulky and succulent food.
He will be wise not to shorten the supply of concenirated foods for some
time to come. A little hay or ensilage should still be kept in reserve
uptil the rains have fallen in reasonable ahundance. The object should
be to build up the condition of the cows expected to calve when the rains
come. :

Sheep.~The remarkes for August apply. Feed up and shear the rams
ready for mating for winter lambs, :

TOBACCO.

Hasten the prepuration of ssed-bedsr for flue cured type of tobacco. .
The first hatch of beds should be seeded sbont mid-Beptember; subsequeni
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seeding of the remaining seed-beds should be done (in batches) at fort-
nightly intervals, The last lot of beds normally is sown by the end of
October. Beed-beds for dark fire cured type of tobaceo should be pre-
pared for seeding which commences after the first week in October.

VETERINARY.

There should be very few deaths from redwater and gallsickness tbis
month. Cases of vegetable poisoning of stock picking up tempting young
green shoots of dangerous character on the burnt veld are of frequent oceur-
rence. Bheep can be inoculated against blus tongue, but ewes in lamb should
not be treated, on account of the danger of abortion. Scab may be prevalent.

‘WEATHER.

The temperaturs may Le expected to rise steadily during thiz month.
Reins are not_due until next month, though the average over a period of
years shows slightly more than in the previous four months, and ranges
between .1 and .6 inch. Frost has been known to occur in September,
although this is a very unusual event. Rain-gauges should be seen to before
the rains commeuce. They should be carefully adjusted io stand exactly
level with the lip four feet above ground, and care should be taken that no
tree, building or other obstruction interferes with the fair precipitation of
rain iuto the orifice.

October.

BEE-KEEPING.

Bush bloom is now on, the queens consequently are laying vigorousty,
therefore give space and ventilation. In good districts, where stocks are
strong, nectar may be coming in freely, and to prevent swarmiug it may
be necessary to remove a crate of honey. By using the carbolic cloth, the
operation 13 easily and quickly accomplished. At this season, whenever &
crate of honey is removed, a properly fitted empty crate must take its place,
otherwise the bees will swarm. Keep the apiary clear of weeds, and all
bives well shaded. Feed any weak stocks. -

CITRUS FRUITS.

Citrus trees should not be permitted to suffer for want of water if
a good setting of fruit is desired. Continue irrigation at fairly frequent
‘intervals, especially if it is windy. Cultivation must follow each irrigation
when the aoil is fit to work, otherwise a large amount of moisture will
be lost by evaporation. The packing of late fruit for export should be
completed early in the month or before the rains commence, If rains
intervene, the carrying properties will be affected and the fruit will prohahly
break down in transit. guppress all stem growths or water shoots as
they appear. Young trees planted last season may with advantage have
the stems whitewashed or washed with Bordeaux mixture paste; this will
prevent undue lding of the unp d stems. Plant cover crops
with the first good rains.

CROPS.

H not already attended to, overhaul all farming implements and re-
place worn parts to enzure emciem:ly. Shell ‘ﬁru\md nnts required for the-
season’n planting. Ploughing of old lands shonld, at latest, be finiabed
this month. If seed potatoes will not keep in good condition until naxt
month, they may be planted now, bat later planting is better. - Edible,
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canna may be planied thia month before rain falls. Alsc velvet beans,
dolichos besns and sunn hemp towards the end of the month for green
manuring. Harvest winter cereals and plough under the stubbles as soon
as possible after harvest. When rains have fallen, use overy effort to
tmprove the tilth of the lands which will be the first to be planted.
On cloddy lands already ploughed, ssize the opportunity to break down
the clods by disc and drag harrowing as showers of rain fall. A spiked
roller is very useful for this work. A good tilth means good planting,
and a good stand of maize; therefore, do everything possible by cross
loughing, disc and drag harrowing to bring the ecil into good condition
or seeding.

‘When necessary, kesp the harrows going to check early weed growth.
Clean lands at this time of year sre an insurance against cutworm and
other insect pests. If weather conditions permit, plant a trap crop of
maize to attract the stalk borer. New land to be ploughed and intended
for planting this season should be cleared of heavy grass or weeds by
burning or cutting to ensure good work being dons by ibe ploughs.
Seasoual showers of rain are liable to spoil bricks unburned. See that
bricks which have been made are protected from rain, Clean out guttering
and down-spouts of house and farm buildings. Press on with development
work 50 85 to have this completed betore rains break.

DAIRYING.

During the month of October and until such time as the rains have
commenced and green grazing is available, dawy stock reguire to be
almost entirely stall fed. Cows ir milk and cows due to calve should be
kberatly fed on lents and ates in order that they may com-
mence the dairying season in good coudition, and make full use of the
early grazing for milk production. Dairy cows that are underfed at this
time of the year invariably produce milk of poor quality, and usuvally
throw weedy undersized calves; furthermore, they do not pick wp in
condition until comparatively late in the season.

During October, the cow’s ration should eonsist of sueculents such as
silage or green feed, etc., legume bay of good quality and a liberal
allowance of concentrates; a pound or so of a feed such as ground-but
cake is invaluable for dairy stock at this time of the year.

‘Weather conditions are generally fairly warm during the month of
October, and every precaution should be taken to keep the cream, which
is used for batter-making or which it gent to the creamery, as cool as
poseible. The can or bucket containing the cream should “be placed in
a hasin of water or concrete trough, in the dairy, and exposed to a
draught; a piece of kaffir blanket, which dips into the water, should be
wrapped around the can or bucket contaimng the cream. Churning of
cream for butter-making is best carried out early in the morning—
before sunrise if possible; the coolest water obtainable should be used
for washing the butter whilst in the granular stage.

At this season of the year cheese-makers may find that the milk is
deficient in butter fat; this is generally the result of under-feeding or

DECIDUQUS FRUITS.

Keep all treas well watered ontil the rains commence; cultivate after
sach watering to prevent evsporation of added moisture. Rub off i
undesirable shoots, such as tgose arising on the main stem nesr the .
ground; also those shoots having & teudency to crowd each ether. Two
or more ehoots should not be nﬂowsd to develop from the same spot on
any part of the tree. Rub off the wesker ones soon after they appear.
The fruit of early peach trees should be thinned ont if s heavy crop hms
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set; this thinning will result in a crop of large-sized froit. All fruit
should be thinned out if uecessary.

ENTOMOLOGICAL.

Meize. ~-Where circumstances permit early growth of maize, crops
planted late in October are liable to suffer in December from stalk-borer,
especially if only a few acres are involved. If maize can be planted early
in October, the plants are usnally large enough by December to outgrow
serious damage. Maize beetle is now in its pupal stage. Thorough workmng
and smashing up of the soil at this time will destroy great numbers.

Tobacco,—Bee notes for last month, together with article in the
‘‘Rhodesia Agricultural Journal” for October, 1826, on ‘'Basiting of Tobacco
Beed Beds with Cyanogas Calcium Cyanide.”” The lands must be kept
free from all weeds which caterpillars may feed on, and it is well not
to have maize, temato and Cape gooscberries near the lands; a
clearing of some depth is advisable, which must be regularly weeded, If
poisoned bait is put down, it has been found that a covering of i
or leaves will help to retain moisture and thus give further attraction,
especially at this time of the year. In order to lessen the heavy infestation
of caterpillars and other insect pests in the seed beds, coverings of hessian
or cheese cloth should be kept over beds, especially at night; cutworm
moths are nocturnal in habit, so that the coverings of the beds need to
be moth-proof at night. Notwithstanding precautions in the covering of
the beds, iusects will enter, and after the emergence of the seedlings a
weokly spraying should be carried out. Lead arsenate at the rate of
1} ozs. (powder) or & ozs. {paste) in a 4-gallon petrol tin can be sprayed
on the plants once a week to keep insect pests in check. Lead arsenate
can be safely used with Bordeaux mixturc, the constituents not reacting
upon ome another. The two combined sprays act as a preventative and
deterrent to insect and fuugoid troubles.

Cotton.—Thorengh cultivation and keeping down of weeds should be
resorted to in order to lessen the infestation of over-wintering pupe, hy
exposure to the sun, and birds.

Potato.—Avoid introducing root gallworm and potato diseases to valu-
able land under irrigation or to the home garden with seed potatoes.
Growing plants in October may be defoliated by caterpillars, or the tops
severely injured by the patato tuber moth. Bpray with arsenate of lead
{powder), 1 lb. to 30 gallons of water; or {paste}, 1 Ib. to 16 gallons
of water. .

Cabbage, Turnip, ete., ars apt fo suffer severely from diamond back
moth and webworm. Dust regularly with Paris green, 1 lb.; fresh water-
slaked lime, 20 ibs. For cnb%:‘ge aphis, water liberally, and wash plants
regularly with a forceful stream of water from a hose or epray pump.

*  Beans and Peas are little attacked by insects at this time of year. If
aphis {green fly) is troublesome, the plants may be sprayed with sosp wash
or tobacco wash. Leaf-eating beeties are best destroyed by hand.

Cucumbers, Marrows, etc., may be attacked by leaf-eating beetles,
which quickly destroy the young plants. The young planta may be pro-
tected by gauze covers. Once vigorous growth has started, the damage is
negligibie. .

Citrus.—All out-of-season fruit should be removed by this time. Destroy-
all fruit “struck’ by the false oodlinq moth. Aphis may be conirolled by
very careful epraying with the ined “‘Lime-Bulphur-Nicotine' spray
g;:lr details mes “Rhodesia Agricultarsl Journal,” Bept., 1926, page

1), whils the yellow thrip may also e kept in check by this spray. Avaid
i should be made -

uging wiacible oils for citrus spraying. A careful search
for the American bollworm (*Heliothis obsoleta’}.

Decid Fruit Trees, incloding grape vinés, ure liable to attack by
chiafer beotles, Hesvy spraying with Jead arsenate (paste), 1 Ib. to-10
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gallons of water, or (powder), 1 ib, to 20 gallons, appears to afford con-
giderable protection, but the leaves need thoroughly coating.

¥ig.—Fruit infested with fig weevil should be collected regularly snd
destroyed.

FLOWER GARDEN,

All flower seeds, annual and perennial, may be sown as in September. A
word or two on open seed beds may not be cut of place here. These beds
should bhe prepared in a sheltered position, and the soil should be well and
deeply dug. This is most essential, as in this state the soil
when once watered is more easily kept moist, and is not so liable to
cake. The top dressing should be free from all undecayed vegetable matter,
and when sown, the seeds should be covered with a thin dressing of fine
fight soil, over which a thin covering of grass may be placed to check
evaporation, Transplanting from boxes or beds should be done on a dull
day or towards evening; the plants should be well watered before being
removed, and the roots disturbed as little as possible, care being takem
that the latter have their full depth and spread when planting.

VEGETABLE GARDEN,

As in September, nearly all ble seeds may be sown. Early
potatoes should be earthed up when reaching the height of about eight
inches. In planting a small amount of marrow, melon, cucumber, and
pumpkin, the writer has found it economical to sow the seed ome in a tin
and transplant when about four inches high in hills. A few cucumbers
planted in this manner yielded nearly 400 a week for about two months.
Sweet corn and maize may also be sown this month.

FORESTRY,

The main sowings of Eucalypt (gum) seed should be made either in
seed trays or in well prepared sesd beds, A well-broken soil forming a
Bne tilth in the seed bed ensures more successfu! germination and better
plants. If transplants are being used, any seedlings which are ready
should be pricked out.

Beedlings in open beds may bave their tap roots cut so ms to develop
fibrous lateral roots, and thus produce good type stocky plants. Remember
the plant feeds through its roots, hence the better fhe root system, the
healthier the plant and tho greater its chances of successful establisbmont.
I conditions are favourable, cross-plough and harrow land for planting
broken up in early autumn.

POULTRY.

October is usually a hot month, and poultry kecpers should therefore
see that their birds have access to shade during the day. At the
same time they should have pienty of air. One often sees birds during hot
weather sitting under dense bushes, which is almost worse than no shade
at ali.

Al bouses should be examined and, if necessary, repaired. It is
advisable to repeat the caution that birds must have dry quarters.

Many pouliry keepers do not reslise the vifal necessity of giving their
birds especially the young stock, plenty of succulent green food during the
hot weuther. It should be cut up and placed in boxes or hoppers about
7.30 a.m. and 5 p.m., and, if very hot, also at noon; it should never
placed in the sun, As much as the birds will eat should be supplied. Lack
of it. especislly during hot weather, causea a reduced output of eggs,
smatler eggs and light-coloured yolks; further, s disease known as
“‘nutritional disease’ is likely ‘to aflect the birds end cause deaths. The
symptoms are much like those of eys romp, without the well-knawn
offensive smell of roup. It is due to the fact that vitamine A, which 1
present in lerge amounts in all succulent green foods, smd which is so
aecessary for nutrition, is lacking. Thete is no doubt that many chickens
and fowls die each year from this cause.
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Ducks.—These during the hot weather require even more shade than de
fowls; they cannot stand the direct rays of the sun nor sultry heat. The
bouses should always have dry floors, end should be overhauled before the
rains commence. Ducks sleeping on dsmp floors often contract rheumatism
and cramp. The floor of the duck house should be raised a few inches,
thus ensuring a dry bed.

As many ducklings should be hatched ss possible now, provided, of
eourae, there is the prospect of a sale for them at ten weeks old. They
thrive best in the wet weather.

‘Turkeys.—Stop hatching until after the wet season is over. To rear
turkeys in the wet weather entails a good deal of time, labour, expense
and often losses. Unce a young turkey clfick gets wet, it will probably
die; aL any rate it will never be the same bird it would have been had it
wot got wet. Give tbe older turkeys all the range possible; the further
afield they go, the better grown birds they become, and less is the expense
of feeding. See also that their roosting quarters are water-tight before
the rains commence.

STOCK.

Cattle.—Ranching cattle on granite veld will in many instances be in
fairly good condition on account of the early grass in the vleis, etc. On the
diorite soils and l[ater veld the cattle owner will still have to watch his
weaker cattle carefully. In any case all supplies of hay, ensilage, majordas,
etc., should be carefully bushanded in anticipation of possible late rains,
but at the same time every effort should be made to prevent cattle hecom-
ing weak. Dairymen will need to feed highly both with succulents and
green foods. Calves should be weaned and branded if this has not already
been done, and care should be taken ihat they do mnot suffer any serious
setback by reason of want of feed. The question of a mineral mixture
should receive consideration.

Sheep.—I spring lambs are expected, one should see that the sheep.
shed is in order, and that there is a supply of hay, ensilage or mealies
for the poorer ewes in Lhe event of late rains. All drinking places should
be cleaued out, and care taken that the water supply is sufficient. Ewes
for winter lambing should he well looked after, so as to get them up in
condition before they are put to the ram next month. General shearing
may start, including the April-May lambs.

TOBACCO.

Continve to sow seed beds. Where grass has been put on the seed beds
to assist germination of seed a daily inspection.should he made, and as soon
as the first few plants make their appearance the grass shonld be raised
up & littlo from the bed in order to prevent the plants growing ‘spindley.”
All possible preparation for the coming planting season should be made.

VETERINARY.

‘White scour is prevalent in spring—November and December—but
dipping is eradicating this disease. There is still danger from vegetable
poisoning, and it will only disappear when there is plenty of good grass ou

the veld.
WEATHER.

This is apt to be a hot, dry month, and rather trying, therefore, to
man and beast, and the strong winds which blow at this season add to
the general discomfort. Evaporation is, as a consequence, at its greatest
at this time of year, and dams and pools lose most from this cause, The
prevalence of veld fires at this time of year adds to the anxiety of the
stock owner.

The rainy season has occasionally started early in October, but for .
ﬁmbical purposes it need not he expected before the eud of this month.

e dnalyx are becoming warmer, and often even hot and oppressive. Clounds -
graduatly collect, at first disappearing at sunset, but later becomiug more
persistent. Bheet lightning is uwsually “frequemt, and showers of gradoally
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increasing severity mark thal the rainy season has set in. Steps should
be taken in advance to provide for the run-off after such torremtial raims,
otherwise serious loss may result.

The normal rainfall varies from three-quarters of an inch to an inch
in the different portions of the country. The rain usually occurs in the
form of thunder-showers, which are not long sustained and are fairly local,
but the total rainfall experienced during the month does not vary much
over the whole country, with the exception of the eastern border, where
the rainfall is vsually heavier.

SOUTHERN RHODESIA VETERINARY
REPORT.

June, 1932,

AFRICAN COAST FEVER.
MrLserTER DistrICT.

Commonage.—One case of discase occurred. All cattle
were moved to clean veld on the sontli-western section of the
Commonage.

Sawerombi.—No further cases.

Orange Grove.~On 14th June one case of Coast Fever
was diagnosed in the herd running on this farm. This was
the first case of disease amongst these cattle, although they
had been grazing in the vicinity of the infected Roede herd
and dipped at the same tank on Orange Grove Annexe. Om
the 21st the herd was moved to a temperature camp on
Welgelegen.

Rocllands Estate.—The process of moving the mfected
herds through temperature camps to clean veld was con-
tinued. The totel mortality from Coast Fever during the
month was 315 head. i

To test a common belief that inoculation with bile was a
“‘cure” for coast fever 21 head were treated: all died.

Laughing Waters.—Twenty-one days after the Temoval
of this herd to what was considered clean veld one beast
showed a high temperature with Kocks bodies in gland
smears, indicating that the veld wags infected. Arrangements
were made for a further removal and terperaturing.
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Newcastle.—~The temperaturing of the herds on clean
veld was completed. No cases suspicious of coast fever were
detected.

Glencoe.—No further cases.

FOOT AND MOUTH DISEASE.
GWwELO VETERINARY DISTRICT,

The inoculation of all cattle on Ghoko Block was com-
pleted on 7th June.

A fresh outbreak vccurred on the farm Pender adjoining
Ghoko Block, and the herd was inoculated immediately.

The cattle concentrated on Aberfoyle Block for
inoculation were permitted to return to their respective farms
and kraals.

Umvoma Vererinary Districr.

No fresh oulbreaks. It was decided to inoculate all
cattle on the Ceutral Estates and npemtmns were started on
27th June.

Vicror1is VETERINARY DisTRICT.

No fresh infection occurred during the month.

After the outbreak in the weaner mobs at Headquarters
Section, Nuanetsi Ranch, referred to in the report for May,
it was decided to inoculate all these mobs in order to get the
infection through as quickly as possible and a supply of
blood was obtained from the Gwanda area. The following
results were observed: In onme mob about 30 reacted with
visible lesions, and in another 6 showed visible lesions. In
the latter 16 calves ranging in age from 2 days to 2 months
were temperatured morning and evening, but no thermal
reaction was observed. No reactions occurred in the ather
mobs.

In order to obtain some information about the degree of
immunity conferred by the local type of foot and mouth
disease 266 transport oxen, which had passed through the
original infection in April and May, 1931, were inoculated,
and of these 36 bhead were temperatured morning and
evening. In no single instance was any symptom, thermal or
otherwise, of foot and mouth disease observed. There can
be no danbt as to the virulence of the blood used as the same
mixzture caused » very high pementage of reactions in clean. i
‘herds in tha nrea of origin.
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Buraware VETERINARY DISTRICT.

In the Belingwe district all previously infected areas
have cleared up completely.

In the Gwauda district the cattle concentrated at Oncer-
brook and Ladi, having recovered from inoculation, were
permitted to return to their kraals,

In the Insiza district the inoculation of cattle at Tshadas
tank in the Insiza Reserve and in the Siwazi dipping tank
area was completed. An incculation station was established
on Donkerhoek and the remainder of the Donkerhoek cattle,
together with catile moved from River Block, Nyamini and
Buftelsfontein were inoculated there. Cattle free belts with
strong cordons have been established arcound all the infected
areas. In the eastern section of the Insiza district infection
was found on the farm Virginia, due, it was believed, to an
illicit movement of cattle from the infected area in Selukwe
district. A few kraals in Luttrells Town North and De
Beer’s Native Loeation were also found to be infected. A
cattle free belt was established around De Beer’s Location
and Luttrells Town North and all cattle involved con-
centrated and inoculated.

Since the policy of concentrating and inoculating cattle
with the object of limiting the spread of infection the total
number of animals so dealt with in this veterinary district
1s 65,959.

TRYPANOSOMIASIS.

A few cases occurred in the Darwin district and also in

the Melsetter district.

HORSESICKNESS.

Only one case reported.

IMPORTATIONS.

From the Union of South Africa and Bechuanaland
Protectorate : Bulls 1, heifers 51, oxen 205, cows 142, horses
36, sheep 1,811, goats 215, pigs 46. )

EXPORTATIONS.
Nil.
J. M. SINCLAIR,
Chief Veterinary Surgeon.
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PRICE LIST OF FOREST-TREE TRANS-

PLANTS, ORNAMENTAL TREES AND-

SHRUBS, HEDGE PLANTS, CREEPERS
AND SEEDS,

OBTAINABLE AT THE GOVERNMENT FOREST
NURSERY, SALISBURY.

1. Transplants of forest {irees, etc., as far as in stock,
are obtainable at the subjoined rates.

2. Orders should be addressed to the Chief, Division of
Forestry, Salisbury; or Manager, Forest Nursery, Salisbury.

3. AN orders must be accompanied by a remittance in
cash, bank note, postal order, draft or cheque, made payable
to the Department of Agriculture, 8alishury. Under no cir-
cumstances will plants or seeds be sent out or taken away
from the Nurseries uniess paid for.

4. All transplants are despatched at Rate 10 on railways
at purchaser’s risk, The transplants are watered as far as
this is possible by the railway staff.

5. All prices quoted are for dehvery free at any station
or siding in Southern Rhodesia.

6. Purchasers of trees contained in tins either of 25 or 4
trees are requested to return the tins, carriage forward, to
the nursery from which they were obtained, or to the
Manager, Forest Nursery, Salisbury. T1f the tins are not
returned within two months from date of issue, they will
be charged for at the current rate of petrol tins; present
price, 4d. each.

7. No trees will be reserved unless specially booked.
Orders will be executed in order of receipt as trees are ready
for despatch. Every effort will be made to comply Wlth
instructions of purchasers.
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8. Transplants of forest trees, when quoted at per 1,000,
are grown in half paraffin or petrol tins containing 20 to 25
transplants. The average weight of each tin is about 25
1bs. Height of transplants, about 3 to 12 inches.

9. Transplants of larger size, from 1 ft. to 3 ft., are
also supplied four in a tin at per tree. Weight of tin, about
25 1bs.

10. Shrubs and ornamental plants in single tins have
a weight of about 5 lbs.

11. To purchasers of forest trees, the following reduc-
tions are made:—

(a) When the number exceeds 1,000, the price is
£3 5s. per 1,000.

(b) When the number exceeds 5,000, the price is
£2 14s. per 1,000,

(c) Special quotation for orders over 20,000.

12. Orders for seed are posted or railed free of charge.

13. Though every care is taken to supply trees and
seeds true to name and of good quality, no guarantee can be
given In this respect, more particularly in regard to seed.

14. Intending tree planters are invited to apply to the
Chief, Division of Forestry, Salisbury, for advice as to the
most suitable trees for growing in the various climates and
soils of the Colony, and on the best methods to adopt in the
formation of plantations, wind breaks and shelter belts.

15. No responsibility taken after trees, shrubs, etc.,
have been accepted by the Railways. Any claim for loss
or death should be made to the Railway Company,

Prico of Transplants.—For convenience, the following
symbols are used to indicate the purchase prices of
transplantg :—

A—Trees, 25 in tin, at 2s. 3d. per tin, £3 5s. per
1,000; £2 14s. per 1,000 for orders over 5,000.

B—Trees and shrubs, 24 in tin, at 3d. each."

C—Trees and shrubs, 4 in tin, at 4d. each.

D—Trees and shrubs, 4 in tin, at 8d. each.

E—Trees and shrubs at 9d. each; extra large up to &s.
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No. 704, The Importance of Research on Pasture Improvement in Southern
Rhodesia, by A. D. Husband, A.L.C., Chief Chemist.

No. 705. Suggesied Cmfping Programmes for Farms on the Sand Veld,
by D. E. McLoughlin, Assistant Agricnlturist.

No. 706. A Farmers’ Calendar of Crop.- Sowings, by C. Mainwaring,
Agricnltnrist.
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No. 743.

No. 751,

No. 757.
No. 758,
No. 759,

No. 768.

No. 776,

No. 776.

No. 781.

No. 793.

No. 807.

No. 813.

No. B15.

No. 816.

No. 826,
No. 831,

Sand Veld Farming and its Possibilities, by E. D. Alvord,
M.Se. {Agr.). .

Monthly Reminders for the Farming Year, by the Division of
the Chief Agricnlturist.

Ensilags, by J. A. T. Walters, B.A., Agriculturist.

Farmyard Manure, by A. P. Taylor, M.A., B.Sc., Agricultural
Chemist.

Two Common Diseases of Potate Tubers in Rhodesia, by
J. C. F. Hopkins, B.Sc. (Lond.}, A.I.C.T.A,

Sunn Hemp, by 8. D. Timsou, M.C., Dip.Agric.

The Sweet Potate, by S. D. Timson, M.C., Dip.Agric. {Wye).

Maize on the Sand Veld : Results at the Tobacco Experiment

- Btation, Balisbury, by C. A. Kelsey-Harvey, Manager.

Ifistractions for Taking Soil Samples. Issued by the Division
bf Chemisiry.

Witch Weed (Striga Lutea) : Methods of Control, by 8. D.
Timson, M.C., Dip.Agric. (Wye).

The Value of Rock Phosphate and ‘“Bone and Superphosphate’”
as Fertilisers for Maize Production, by A. D. Husband, Chiet
Chemist.

The Ground Nut (Arachis hypogaea), by 8. D. Timson, M.C.,
Dip. Agric. (Wye).

Agricultural Costings at the Gwebi Farm, by H. G, Mundy,

ip.Agric., F.L.S., Chief Agriculturist, and J. Hic{,
Accountant.

Regulations Governing the Export of Maize and Maize Meal
through the Port of Beira.

Agricultural Costings at the Gwebi Farm--Maize and Green
Manuring, by H. G. Mundy, Dip.Agric., F.L.8., Chief Agri-
culturist, and J. Hick, Accountant.

Agricualtural Costings at the Gwebi Farm—Ground Nuts and
Maize and Beans for Silage, by H. G. Mundy, Dip.Agric.
{Wye), F.L.8., Chief Agriculturist.

Agricultural Castings on the Gwebi Farm, by H. G. Mundy,
Dip.Agric.,, Chief Agriculturist,

Green Manuring: An Essential Practice in Rhodesian Farming,
by H. G. Mundy, Dip.Agric. (Wye}, F.L.8., Chief Agricultanst.

Witch Weed, by 8. D. Timson, M.C., Inter.B.8c. (Agric.) Lond.,
Dip.Agric.” (Wye), Assistant Agriculturist.

Studies on the Improvement of Natural Veld Pastures: No. 2,
by A. D. Husband, F.IC, and A, P. Taylor, M.A., B.Sec,
Chemistry Branch, Department of Agriculture.

A Preliminary Note on Clovers in Southern Rhodesia, by 8. D.
Timson, M.C., Dip.Agric. (Wye), Assistent Agricolturist,
New Btrains of Oats for Southeru Rhodesia, by H. C. Arnold,

Manager, Agricultural Experiment Btation, Salisbury.

Preliminary List of the mors Common Grasses of Southern
Rhodesia, by Sydney M. Stent, Botanist for Pasture Research.

The Great Economic Problem in Agriculture—No. I, by 3. &
McLonghlin, M.Sc. (Economics), Economic Adviser.

Re-stacking of Maize rejected for Export on saccount of
Eixcessive Moisture.

The Law of Supply and Demand—No. 2, by J. R. McLoughlir,
M.Bc. {Economies), Economic Adviser.

Some Poisonous Planta of Southern Rhodesia, by Sydney M.
Stent, Benior Botanist. X

Revisod Notes on Cotton Growing in Sonthern Bhodesis,. by
G. 8. Cameron.
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No. 833

No. 836,
No. 837,

No. 838.

No. 841,

No. 855,
No. 859,

No. 631.
No. 649,
No. 675.

No. 688,
No. T16.
No. 745.
No. T73.

No. 800,
No. 806.
No. 810,

No. 842,
No. 851.

No. 605,

No. 615,
No. 641,

1)

Subterreanesn Clover on the Sand Veld as Feed for Poultry in
the Winter, by S. D. Timson, M.C., Dip.Agric.(Wye).

The Potate, hy 8. D. Timson, M.C., sz Agﬂc (Wye)

Veld Grass Silage—A Feature in Rhod ure M
by H. G. Mundy, Dip.Agric. (Wys), FLS Chief, Division
of Plant Industry.

‘Witch Weed—Progress Report and a Warning, by 8. D. Timson,
MC D1p Agric. (Wye) , Assistant Agriculturist.

Plants of South Rhodesia :

Tulp Poxsomn of Cuttle, by Sydney M. Stent, Senior
Botanist, and I% A, Lawrence, B.V.8c., Veterinary Research
Officer.

P)gel(im -hole Method of Stacking Maize, by Division of Plant
Industry

Twsnl,y-one Years of Plant Introduction, by Major Mundy, Chief,
Division of Plant Industry.

REPORTS ON CROP EXPERIMENTS.

Annual Report of Expenmants, 1924-25, Agricultural Experiment
Station, Salisbury, by H. G. Mundy, ip. Agric., F.L.8.

Bulawayo Experiment Station : Annual Report for Year 1925-26,
b; Hy W. Hilliard.

Annual Report of Experiments, 1925-26, Mgncultural Experiment
Station, Salisbury, by H. c Arnold,

Bulawnyo Experiment Station—Annual Report. for Year 1026.27,

. E. McLoughlin.

Annual Report of K 1926-27, Agricul 1 Experiment
Station, Salisbury, by H. C. Arnold Station Manager.

Report, 192324192627, Gwelo Mumclpal Demonstration
Stations, by D. E. ’\IcLoughlm

Report, 1927-28, Gwelo Munici D tion Stati by
8. D. Txmson, M.C., Dlp.AgucA

Salisbury Agricnlhlral Experiment Station Annual Report,
1927-28, by H. C. Arnold

Bulawayo Municipal Demonstration Station : Report for the
Seasons 1927-28 and 1928-28, by D. E. McLoughlin, Assistant
Agriculturiss.

Agricultural Expenment Station, Salisbury : Anuual Beport of
Experimenis, 1928-29, by H. C. Arnold, Manager.

Bulawayo Mumclpa.l Experlment Btation: Reporc for the Season
1820.30, by 8. D. Timson, M.C., Dip.Agric. (Wys), Assiatant
Agriculturist.

Gwebi Demonstration Farm, by the Chisf Agriculturist.

Gwelo Municipal Demonstration Station: Apnual Beport, 1920.30,

y 8. D. Timson, M.C., Inter.B.8e. (Agric.) Lond., Dip.Agric.
{Wya), Asgistant Agncultunst

Salisbury Agricultura]l Experiment Station, Annual Report;
102930, by H. C. Arnold, Manager.

Gwelo Municipal Demonstration Station: Annual Report, 193031,
by D. E. McLoughhn, Assistant Agriculturist.

Bul M Station: Final Rapon‘. 1932,

by D. E. McLaughlm, Assistant Agriculturist.

TOBACCO.
Fluecurmﬁ krns, Bulking and Grading ﬂhad.u by
nww {Bng.), Acting Government Imgltm

En
Thexénltuu of Vu-lgum Tobacco in Sonthern Kboduu;—-FnH

me, b Brawn.
Ths Hlnﬂlm?’mﬂrndmg and Baling of Cured Yu-pm 'l'bhceo,
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Tobacco Baling Boxes, by B. G. Gundry, Irrigation Branch.

The Care of Tobacco Seced Beds, by J. C. ¥. Hopkins, B.Be.
{Lend.}, ALC.T.A. (Trinidad}.

Flue-cunng Tobacco Barns, 12 ft. x 12 ft. x 16 ft., by B. G.

undry,

Tobacco Pests of Rhodesia, by Rupert W. Jack, F.E.S., Chief
Entomologist.

W}:}ldsﬁre and A;gn]nr Spot of Tobacco, by J. C. F. Hopkins,

C.y

Tobacco Cultura in Bouthern Rhodesio: The Harvesting and
Curing of Virginia Tobacco, by D. D. Brown.

Turkish Tobacco Culture in Southern Rhodesis, by D. D. Brown,
Chief Tobacco Expert.

Buggested Crop Rotations for Tobacco Growers, by D. D. Brown,
Chief Tobacca Expert.

Common Faults in Curing Virginia Bright Tobacco, by D. D.
Brown, Tobacco and Cotton Expert,

The Developmenb of the Tobacco Industry in Southern Rhodesia.
A Historical Sarvey, by D. D. Brown, Chief Tobacco Expert,

Frog Eye Disease of Tobacco, by J. C. F. Hopkios, B.Se.
{Lond.), A.I.C.T.A., Chief Botanist and Mycologist.

Leaf Spomng of Tabacco caused by Mosaic, by J. C. F. Hoplins,

{Lond.), A.LC.T.A., Chief Botanist and Mycologist.

Durk F)re cured Tobacco: Fleld Operations, by D. D. Brown,
Chief Tobacco Expert.

Dark Fire-cured Tobacca: Harvesting and Caring, by D. D.
Brown, Chief Tobacco Expert.

Field Control of Frenching in Tobacco, by J. C. F. Hopkina,
B.8c. (Lond.}, ALC.T.A., Plant Pntholnglst

Selechon of Tobacco Beed Planta by H. F. Elis, M.8c., B.8c.

%‘), Tobacco Adviser.

Seed-Beds, hy D. D Brown, Chief Tobacco and Cotton Expert.

Tobacco Cul Op by D. Brown,

Tobacco Expenment Station, Sahshury—Report of General Crop
Experiments, by C. A. Kelsey Harvey, Manager,

Curing Tobacco by the Leaf Method v. Curing on the Stalk, by
W. Collingwood-Evans, B.Bc. {Agr.).

Leaf Curl in Tobacco, by Dr. H. H. Storey.

Pests of Stored Tobaceco in Bouthern Rhodesia, by M. C. Mossop,
M.Sec., Entomologist.

Handbook of Tobacco Diseases in Southern Rhodesia, by J. C. F.
Hopkins, B.Sc.,, ALC.T.A. Price 3/6 post free from Account-
apt, Department of Agriculture, Balisbury.

LIVE STOCK.

From Breeder to Butcher; Beel Experimeni No 6, by E. A.
Nobbs, Pb.D., B.Se.

From Breeder to Butcher ; Cnt.tle Feeding Experiment No. 8, by
Eric A. Nobbs, Ph.D., B,

From Breeder to Butcher; " Cattle Feeding Experiment No. 8,
Government Experiment Farm, Gwebi, by E. A. Nobbs, Ph. D.,
B8, F. .

From Breedar to Butcher; Cattle Feeding Experiment No.
Government Experiment Farm, Gwebi, by Erlc A, Nobbs»
PnD., B.Be, FHAS

From Breeder to Buwher, Game Feeding Experiment No 13,
Yy ¥ric A. Nobbs, PbD., B.Ba

- From  Breeder to Bntehar, ‘Cattie Feading Expcnmh
and - 15, G(wemmm Experiment Farm, b:;!ne,-
Nobbs, - Pe.D., B.Se n
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. 737,

. 748,
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. 877,

. 667.
. 703.
. 711,
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. 782,

818.
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The Conetruction of Dipping Tanks for Cattle {Revised).

Feeding Buliocks at Gwebi, by B. D. Timson, M.C., Dip.Agric.

Hand-rearing of Calves (Revisedj, by T. Hamilton, M.A.,
N.D.A.,, N.D.D., Dairy Expert.

Fattening for Beef at the Gwebi Farm, by H. G. Mundy,
Chief Agriculturist, and T. J. Needham, Accountant, Agri-
culitural and Veterinary Departments.

Fur and Wool-producing Rabbits, by Captain Edgar 8. Everett,
Hovere Farm, Banket.

Dehorn your Commercial Cattle, by W. Fleming, Btock Adviser.

Todine in Animal Nutrition, by J. Park Hamilton, District
Veterinary Surgeon, Gwelo.

Sheep Farming in the Melsetter District, by J. C. XKroger,
Part-time Sheep Adviser in the Melsetter District.

The Raising of Bacon Pigs, by Dr. A, E, Romyn, Senior Animal
Husbandry Officer; C. A. Murray, Lecturer in Animal
Husbandry, Matopos School of Agriculture, and D. A.
Lawrence, Veterinary Research Officer,

Arsenite Cattle Dip—How to Mix.

DAIRYING.

Trenzmenb of Gassy Curds in Cheese-making, by T. Hamilton,
M.A., N.D.D.

The Dan-y Industry Causes of Variation in Cream Tests, by
T. Hamilton, M.A., N.D.A.,, N.D.D.

Cream Cheese, by J. R. Corry, B.Sc. (Agr.).

Milk Recording and its Advnn',ages, by T. Hamilton, M.A,,

, N.D.D. Introduction b¥ . R. Corry, B.Sc.

Farm Ch king, by T. H: t M.A., ND.A, ND.D,;
Dairy Expert.

Dairy Buildings in Southern Rhodesia: Cow Byre—Type IL., by
B. G. Gundry, Irrigation Branch.

Dairy Buildings in Southern Rhodesia. A Small Farm Dairy, by
B. G. Gundry, A.I.Mech.E.

Gouda or Sweet Milk Cheese-making, by T. Hamilton, M.A,,
N.D.A,, N.D.D., Dairy Expert.

Common Defects "in Butter makm by T. Hamiiton, M.A.,
N.D.A.,, ND.D,, and Eorry, B.8c. (Agr.), Dairy
Experts.

Bacon Curing on the Farm, by T. Hamilton, M.A., N.D.A,,
N.D.D., Dairy Expert.

The Feeding of Dairy Btock in Bouthern Rhodesia, by T.
Hamilton, M.A.,, N.D.A,, N.D.D, and J. R. Corry,
B.Sc. (Agr.}, Dairy Experts.

The Objects of Ripening Cream for Butter-Making, and s few
Hints on Cream Production, by ¥. Lammas, Dairy Officer.

Farm Butter-making—Issned by the Dairy Branch.

Sonthern Rhodesia Milk Recording Scheme.
Points to be observed in Cream Production.

VETERINARY.

Scab or Bcabies in Sheep mand Goats, by Rowland Williams,
M.R.C.V.8.

Inuculahon of Cattle agmnn Redwater and Gall Sickness, by
L. E. Bevan, M.R.C.V.8.

The Spa%mg of Bovines,
MRC.

G. C. Hooper Sharpe, M.C.,
8. and M. H. I‘(?nzcome M.R. (g pe
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. 766,

780.

Buspected Poisoning of Stock: The Proper Procedure, by M.
H, ngcome, M.R.C.V.S. {Lond.), and A, W. Facer, B.A.
{Oxon.), A.LC.

Notes from tha Veterinary Laboratory : Quarter Evil, by Ll E.
W. Bevan, M.R.C.V.8., Director of Veterinary Research.

The Laboratory Dmgnnsls of Animal Diseases, by L. E. W.
Bevan, M.R.C.V.8.

Notes from che Vetennary Lab it I
by LL W. DBevan, M.R.C.V. S Du\ector of Vetennuy
Resenrch

Cattle Transport Areas.

The Laboratory Diagnosis of Animal Diseases: A Note to
Emphasise soma Points in the Preparation and Forwarding of
(S)pec)mens, by D. A. Lawrence, B.V.Sc., Veterinary Research

fficer.

Parasitic Gastritis of Cattle, by Ll. E. W. Bevan, M.R.C.V.8,,
Director of Veterinary Research.

A Note on Sheep Diseases in Southern Rhodesia, by D. A.
Lawrence, B.V.Sc., Veterinary Research Officer, Department
of Agriculture, Salisbury.

Notes from the Veterinary Laboratory : Ophthalmia, by L1 E. W.
Bevan, M.R.C.V.8., Director of Veterinary Research.

Measles in Swine, by P. D. Huston, M.R.C.V.8.

Bervices of Government Veterinary Surgeons.

The Campaign against African Coast Fever, by Ll. E. W. Bevan,
M.R.C.V.5.

Parasitic Gastritis of Cattle, by Ll. E. W, Bevan, M.R.C.V.8,,
Director of Veterinary Research:

IRRIGATION.
The Application of Water in Irrigati by A. C. J
Assoc.M.1nst.C.E., AAM.LE.E.

Water Power Rasonrces of Southern Rhodesia, by C. L. Robert
son, B.Sc., .I.C.E.

Tha Umtah R\ver Irngauou Schema, by C. P. Robinson, B.Bc.
on the Farm, by

Water .
P H. Haviland, BSc (Eng)
The Cost of anpmg for Irrigation, by R. H. Roberts, B.Be.
(Bng.).

Levelling for Irrigation, by Dr. W. 8. H. Cleghorne,
M.I.Mech.E.

The Hydraclic Ram, revised by P. H. Haviland, B.Be.

Small Earthen Storage Reservoirs, by C. L. Robertson, B.Sc.

The Water Act, 1937, by C.. L. Robertson, B.8c. (Eng.),
AMICE.

Irrxgazmn Canals, by P. H. Haviland, B.Se. (Eng.).

80il Erosion, by P. H. Haviland, B.Sc. (Eng.), AMIC.E,
Assistant Irrigation Engineer.

Conditions Governing the Hire of Government Boring Machines.

Bhort Specifications for Reinforced Brick Tanks up to 20,000
Gallons Capacity, by R. Hamilton Roberts, B.Sc. (Eng )
Assistant Irrigation Engineer.

No. 782. Reinforced Concrate Water Tanks, by B. Hmﬁlf-on Robeita, -

B.Sc. {Eng.}).
E
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No. 786. Low Concrege Dams, by } R. Hamilton Roberts, B.Bc. (Eng.),
No. 808. The Application of Water in Irrigation, by R. Hamilton Roberts,
B.Sc. (Eng.}, Assistant Irrigation Engineer.
No. 811. Irrigation Canal Structures, by R. H. Roberts, B.Bc.(Eng.),
Assistant Irrigation Engineer.
No. 860. Soil Drainage and Utilisation of Vleis, by R. H. Roberts, B.Sc.
(Eng.), Assistant Irmgation Engineer,
FORESTRY.
No. 555. Forestry in the Melsetter District, by J. 8. Henkel.
No. 575. Tending of Eucalyptus Plantations, by A. 8. Thornewill, B.A.
No. 722, Rules for Tree-planting, by T. L. Wilkinson, M.Sc., B.8c.F.
No. 744. Farm Forest Practice in Southern Rhodesia; Part IV. Tending
and Care of Young Plantations. TIssued by the Forest Service.
No. 763. The Utilisation of Wood, by T. L. Wilkinson, M.8¢c., B.Sc.F.
No. 768. The Utilisation of Wood, by T. L. Wilkinson, M.8c., B.Sc.F.
No. 778. The Utilisation of Wood in Southern Rhodesia—Conversion and
Disposal of Timber, by T. L. Wilkinson, M.8c., B.Sc.F.,
District Forest Officer.
No. 791. The Utilisation of Wood in BSouthern Rbodesia: Fencing, by
T. L. demson, M. Sc , B.Sc.F., District Forest Officer.
No. 809. bli: Pines: P inary Observations on the Effects of
Soil Inoculation. Issued by the Division of Forestry.
No. 817. The Raising of Forest Seedlings and Transplants on the Farm,
E. J. Kelly Edwards, M.A., Dip.For. (Oxon.), Acting
hief Forest Officer.
No. 857. Charcoal Burning on the Farm, by R. J. Allen, Forester, Rhodes
Matopo School of Agriculture and Experiment Station.
Price List of Forest Tree Transplants, Ornamental Trees and
Shrubs, Hedge Plants, Creepers and Seeds.
HORTICULTURE.
No. 471. Budding of Citrus Trees, by A. G. Turnmer.
No. 637. Harveshug Packing and Marketing of Deciduona and Tropical
Fruits, G. W. Marshall, Horticniturist.
No. 668. Citrus Frmt Growing in Bhodasm, by G. W. Marshall, Horti-
culturist.
No. 725. Investigations into *‘Collar-Rot’” Disease of Citrus, by J. C. F.
Hopkins, B.Se. (Loud.), A.I.C.T.A, (Trinidad).
No. 741. Fruit Growing in Soushern Rhodesia : The Home Orchard, by
G. W. Marshall, Horticulturist.
No. 805. Making & Garden in Rhodesia: Hints for Beginners and New-
comers, by Mrs. E. M. V. Carnegie,
No. B14. Avocado Growing in Bouth Africa, by “Redvers J. Blatt, B.Bc.,
No. 821. Vegambla Growing in Bouthern Rhodesia—Lettocs, by G. W.
Marshall, Horticulturist.
No. 824. Vegsmhle Gmwmg in Southern Rhodesia—Tomato Cultare, by
W. Marshall, Horticulturist.
No. B28. Aup&ugﬂs Culcm, by G. W. Marshall, Horticultarist.
No. §34. Coelery Culture, by G. W. Marshall.
. 843,

Vgaubh Growing ih Soothern Bhodesin: Onhn Calture, by
‘Marahall Horticulari : : .

A Cnmpan&\ve Study of-the Citrus Industry of Bonth Africe, by
Herbert J. Webba, Pb.D., D.Agr. Price %u
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ENTOMOLOGY AND PLANT PATHOLOGY.

No. 133. Termites, or “White Ants,” by Rupert W Jack, F.E.B.
No. 178. Illustrations of Natural Forest in relation to Tsetse Fly, by
8.

»

No. 197, Chn.fer Bee:les, hyEB W. Jack, F.EB,

No. 204. Bome Injurions Caterpillars, by R. W. Jack, F.E.8.
No. 214. Some Honsehold Insects, by R. Lowe Thompson, B.A.
No. 218. More Household Insects, by R. Lowe Thompson, B.A.
No. 228. Rhodesian Citrus Pests, by R. W. Jack, F.E.B.

No. 233. Does it Pay to Spray Potatoes in Sonthern Rhodesia? by Rupert
W. Jack, F.E.B.

No. 261. Tarnip Sawfly, by R. W. Jack, F.E.B,

No. 368. The Bean Stem Weevil, a Minor Pest of Beans, by Rupert W.
Jack, F.E.B.

No, 385. The Common Fruit Beetle, by R. W. Jack, F.E.8.

No. 425. Notes from the Entomological Branch, by Rupert W. Jack,
F.E.B., Chief Entomologist,

No. 450. Insect Pests of Fruits other than Citrus in Southern Rhodesia,
by R. W. Jack, F.E.S8."

No. 476. Tsetse Fly—Inspaction of Bhangani Ezperimenta! Area, by
Rupert W. Jack, F.E.B.

No. 503. Locusts, by J. K. Chorley.
No. 516. Th;‘ ECgmmg Campaign against Locusts, by Rupert W. Jack,

No, 522. Notes on the Black Citrus Aphis, by C. B. Bymes.
No. 548. Insect Pests of Cotton, by C. B. Symes.
No. 553. Observations on Some Injurious Markings of Oranges, by C. B.

Symes.

No. 587. Tsetss Fly in the Lomagundi District, by R. W. Juk, F.E.S8.

No. 593, Notes from the E logical Lat y—(1} Outbreak of Army
‘Worm (Laphygma exeman, Wlk}E {2) Cattle Myiasis: ““‘Bcrew
Worm,” by Rapert W. Jac

No. 5 Preliminary List of Plam. ‘Diseases Becorded in BSouthern

602,
Rhodesia, by F. Eyles.
No. 613, Two Diseases of the Vine, by F. Eyles, Mycologist.

639, Diseased Plants for Examination : Collecting and Despu.chmg
the Material, by J. C. F. Hopkins, B.8c. {Lond.), A.LC.T.A.
{Trinidad).

653, The Care of Tobacco Beed Beds, by J. C. F. Hopkins, B.8c;
{Lond.), A.LC.T.A. (Tnmdn.d)
No. 654. Root Gallworm or Root Knot Eel {Heterod dicicol

665

Greef), by Bupert W. Jack, F.ES.

No. Tobacco Peats of Rhodesia, by Rupert W. Jack, F.E.8.,, Chief
Entomologist.

No. 671. Wildfire and Angnlar Spot of Tohacco, by J. C. F. Hopkins,
B.8c.,, A.LC.T.A.

No. 673. Bats, by J. I:gm Boberts, B 8c.

No. 696, Ticks 1 ls in South Rhodesis, by

Bupart w. ?m FES., Clnef Entomologist.
No. 714, ’I‘n‘l:‘ ping agwinst Mmu Pests, by Bupert W. Jack, FEE..
..:mdwmohg he Ousrel of Whita Montd-of
Wo. T8, B 1]
b Tobara” by 3 Hogldns : vy .u_cm~
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Two Common Diseases of Potato Tubers in Rhodesia, by
J. C. F. Hopkios, B.8e. (Loodon), A.LC.T.A.

What is Diplodia in Maize? An Answer to a Popular Question
To-day, by J. C. F. Hopkins, B.Sc. (London), A.IC.T.A,,
Chief Botanist and Mycologist.

Mycological Notes: (1) Beed Treatment for Maize against Dip-
lodia; (2) Seed Treatment for Tobacco against Bacterial
Diseases. Lssued by authority of the Minister of Agriculture
and Lands.

Frog Eye Disease of Tobacco, by J. C. F. Hopkins, B.Be.
{Lond.), A.LC.T.A,, Chief Botanist and Mycologist.

Leaf Spotting of Tobaceo cansed by Mosaic, by J. C. F. Hopkins,

{Lond.}, A.LC.T.A., Chief Botanist and Mycologist.

“Pinking” of Maize—Repott of a Preliminary Investigation,
by T. K. Bansom, B.Sc., Plant Breeder.

Field Control of Frenching in Tobacco, by J. C. F. Hopkins,
B.Sc. {Lond.}, A.LC.T.A., Plant Pathologist.

A List of Plant Diseases Occurring in Southern Rhodesia, by
J. C. F. Hopkins, B.Sc. {(Lond.), A.1.C.T.A., Plant Pathologist.

A List of Plaut Diseases Occurring in Southern Rhodesia, by
J. C. F. Hopkins, B.Sc. {Lond.), AL.C.T.A., Plant Pathologist.
Bupplement No. 1.

Notes on the Control of Bome of the More Important Insect
Pests of Citrus in Southern Rhodesia, by W. J. Hall, Ph.D.,
B.Sc., Entomologist to the British South Africa Company in
BSouthern Rhodesia.

The Army Worm {(Lapbygma Exempta, Wlk.), by Rupert W,
Jack, Chief Entomologist.

The Preparation of Bordesux Mixture and Seasonal Notes on
Tobacco Diseases, by J. C. F. Hopkms, B.Sc. {London),
ALC.T.A.

Locusts in Southern Rhodesia, by Rupert W. Jack, Chief
Entomologist.

Some Common Diseases of Potatoes in Southern Rhodesia, by

C. F. Hopkins, B.8c. (Lond.), A.I.C.T.A., Government
Plant Pathologist.

The Lesser Tobacco Wireworms, by Rupert W. Jack, Chief
Entomologist.

Mycological Notes: Seasonal Notes on Tobacco Diseases—3, Frog
Eye; 4, White Mould; by J. C. ¥. Hopkins, B.Sc.,, London.

A List of Plant Diseases oceurring in Southern Rhodesia, Supple-
ment 2, by J. C. F Hopkins, B.Sc. (Lond.), Government
Plant Pathologist.

POULTRY.

Ducks on the Farm, by H. G. Wheeldon.

Ovarian Troubles, by A. Little.

Poultry Parasites, by A. Little.

Poultry Husbandry : Temperament, by A, Little, Poultry Expert.

Poultry Keeping in Rhodesia : Pedigree Breeding, by H. G.
Wheeldon, Assistant Poultry Expert.
Scarcity of Eggs : Couses and Remedies, by A. Little, Poultry

xpert.
Hints to Breeders—Rearing Young Stock, by A. Little, Poultry
Expert.
Artificial Incubation, Bmodiu% and Rearing of Chickeas, by

H. G. Wheeldon, Poultry
Housing and Faedmg of Adlllt Stouk by H. G. Wheeldon,

Poultry E:
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No. 785. The Turkey, by G. H. Cooper, Assistant Poultry Officer.
No. B03. Gesse, by G. H. Cooper, Assistant Poultry Officer.
No. 827. The Ideal Brooder, by F. Roberts, Assistant Poultry Officer.

The following pamphlets can be obtained from the Poultry Expert
apon application :— .
Selecting Birds for Laying Tests, by A. Little, Poultry Expert.
Cold Weather: Treatment of Fowls in, by A. Little, Poultry
Expert.
Tuberculosis, by A. Little, Poultry Expert.
Diseases of the Liver, by A. Little, Poultry Expert.
Prevention of Disease among Poultry, by A. Little, Poultry
Expert.
Vices : Causes, Prevention and Cure, by A. Little, Poultry
xpert.
Chicken-pox (Warts), by A. Little, Poultry Expert.
Autopsies, by A. Little, Poultry Expert.
Autopsies (continued), by A. Little, Poultry Expert,
Preparing Birds for Show, by A. Little, Poultry Expert.
Coccidiosis, or Entero-Hepatitis, by A. Little, Poultry Expert.
‘The Fowl Tick (Argas persicus), by A. Little, Poultry Expert.
Worms (Autopsies—continued), by A. Little, Poultry Expert.
Culling : A Seasonal Operation, by A. Little, Poultry Expert.
Choosing & Male Bird, by A. Little, Poultry Expert.
The Breeding Stock, by A. Little, Poultry Expert. .
Diseases of the Digestive System, by A. Little, Poultry Expert.
Bone and Breast Bone, by A. Little, Poultry Expert.
Mating for Improvement and Increased Egg Production, by A,
Little, Poultry Expert.
Partial Moult : Broodiness : Selection of Layers of Large Eggs,
by A. Little, Poultry Expert.
Sunflower as a Food, by A. Little, Poultry Expert.
Grow Sunflowers, by A. Little, Poultry Expert.
Exhibiting Eggs at Shows, by A. Little, Poultry Expert.
Condition of Birds on Show, hy A. Little, Poultry Expert.
Green Food : The Result of not Supplying Sufficient to Poultry,
by A. Little, Poultry Expert.
Good and Bad Hatching Eggs, by A. Little, Poultry Expert.
Grading Fowls, by A. Little, Poultry Expert,
Heart Trouble, by A. Little, Poultry Expert.
What are Yoo Feeding for? by A. Little, Pouitry Expert.
Housing : Three Important Essentials, by A. Little, Poultry
Expert.
Menu at the Egg-Laying Test.
Advice to Prospective Poultry Farmers, by A. Little, Poultry
Expert.
Seasol;al Hints—Angust, by A. Little, Poultry Expert,
Succegsful Chick Rearing, by H. G. Wheeldon, Assistant Poultry
Expert.
Hinupet.o Breeders, October, hy_ 4. Little, Poultry Expert.
Abnormalities in Eggs, by A. Little, Poultry Expert.
Diseases of the Reproductive System, by A, Little, Poultry
Expert. .
Nomsp for November, by A. Little, Ponltry Expert.
Hints to Breeders. Prepare for the Breeding Season, hy A,
Little.
Respiratory Diseases, by A. Little, Poultry Expert.
Selection and Preparation of Fowls for Exhibition, by H..G.
‘Wheeldon, Poultry Ezpert.
The Close of the Hatching BSeason and After, by H: Q.
‘Wheeldon, Poultry Expert. . N
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THE RHODESIA AGRICULTURAL JOURNAL.

METEQOBOLOGICAL.

Notes on the Rainfall SBeason 191920 in Southern Rhodesia, by
C. L. Robertson, B.Sc., AM

The Possibility of 8 1 B and P cts for Rain-
fall Season 1822-23, by C. L. Robertson BSe AMIC.E.

The Use of an Anermrl Barometer, by C. L. Robel‘uon, B.8e¢.,
AM.I.C.E.

The Short Period Forecast and Daily Weather Report, by C. L.
Robertson, B.Bc., A M.I.C.E.

Review of the Abnormal Rainfall Season 1924-25, by C. L.
Robertson, B.Sc., AMI.C.E,

The Time, snd How to Find it, by N. P. Sellick, M.C., B.8c.

(Eng.).
The Weathez Map and the Bhort Period Weather Forecast,
issued by the Meteorological Office.

MISCELLANEOUS.

A Preservanve for Samgles of Arsenical Dips for Analysis, by
Holborow, F.
Quinine Prophylaxis in Malaria, by A. M. Fleming, M.B., C.M.,

.C.8.E. .P.H.
Locusts as Food for Btock, by Rupert W. Jack, F.E.B.
Pisé-do-Torre, by P. B. Aird.
Bnck making on the Farm, by A. C. Jennings, Assoc.M.Inst.C.E.,
AMIEE,

Concrete on the Farm, by N. P. Sellick, M.C., B.Sc. (Eng.),
Assistant Irngation Engineer.

Boad Motor Bervices.

Preparation of Cotton for Sale, by H. C. Jefferys.

The Land Bank, Its Functions and How it Operates, by

8. Thornton.
Th:: Use of Explosives on the Farm, by P. H. Haviland, B.Bc.

(Eng.).

Book-Keeping on the Farm, by T. J. Needham, Acting
Accountant, Agricultursl and Veterinary Departments.

‘Wood-Charcoal 1n Southern Rhodesia, by T. L. Wilkinson,
B.Sc., Assistant Forest Officer.

Jam- ma.klng, by Mls! D Bosman, Home Econunucs _ Officer,
Division of and in
“Farming in South Afnm

The Preservation of Farm Beacons, by L. M., McBean, Acting
Surveyor General.

Mixing of Fertilisers: A Gnide to Methods of Calculation, by the
Division of Chemisiry.

The Boftening of Waters, by the Division of Chemistry,

How to Make Uss of the Fencing Law.

Twelve SBimple Roles for the Avoidance of Malaria and Black-

water.
Summary of the Game Laws of Bonthern Rhodesia
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