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Event and Comment.

Women in Wartime Agriculture,
IN Queensland, as in the other States of the Commonwealth, the
Women’s Land Army is doing a splendid job and rural life will be
the richer if many of the girls decide to stay in the eountry, and thus
help in making the social life of the distriets in which they settle.
Members of the W.L.A. seem to merge unconsciously into their surround-
ings and so become an accepted part of the rural scene, as they are
of agriculture’s war effort. And the association of town girls with the
practical side of country life will lead, no doubt, to a more complete
understanding between town and country when peace returns.

Besides the Women’s Land Army, there is the great unenlisted
legion of farmers’ wives and daughters who ever since the outbreak of
the war have continued to share the burden of farm management
without any distinetive uniform, or glamour. When the story of
Australia’s war effort on the home front is written, no finer section of
the record will be that descriptive of the wartime work of the country
wonien of the Commonwealth who have taken their part in every farm
activity from planting time to harvest; who have carried on the seven-
day routine of a dairy; and who, on pastoral holdings, have taken on
the ordinary work of station hands, ineluding fencing, boundary riding,
and going on the road with travelling stock. The unenlisted legion of
country women who are remaining on active service on farms and
grazing selections while their men are on active service at battle stations
has merited the finest tributes their fellow Australians can offer to
them.
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What Country Women Want.

ENTION of the wartime work of women in rural industry naturally
suggests the need for a wider appreciation of the practicalities of
country life, especially in relation to the farm home, when post-war
planning is undertaken. It is the woman on the land who makes the
farm home, and on her success in home making the smooth working of the
farm as a business very often depends. Therefore, no scheme of rural
reconstruction will be complete without full provision for modern
amenities in the farm home and in country centres. It is suggested that
among other amenities, three main serviees—water, sewerage, and elee-
tricity—should be a mnational responsibility. Better housing and
furnishing and cheaper refrigerators also should be included in regional
developmental plans. Modern transport providing the convenience and
advantage of regular store deliveries to the farm home also should be
part of a rural reconstructional programme. The advantages of modern
education should be brought within easier reach of the farm family.
There iz no sound reason why the sons and daughters of the food
producers should have fewer educational opportunities or faeilities than
city children. It is good to observe that with the extension of educa-
tional advantages, as provided for in recent legislation, there is a more
general recognition of the importance of having a complete system of
iraining available to every youngster in the community. Decentralisa-
tion of university tuition and technical training, with due regard always
for the requirements of rural industry, is one of the clamant needs of
country life. Country women want an educational system devised to meet
the needs of the rural population, equally with that of the city. Further-
more, there are many country women themselves who feel the need of
some specialised instruetion in food preservation, home crafts, and other
branches of rural domestie economy. When peace returns, such
instructional courses might be provided wherever expert tuition is
required. There also are many women farmers who would welecome
simple instruetion and information on the results of scientific research,
and the application of scientific principles to small-seale agriculture.
There may be a distinetion between what country women want and what
they need, but in a properly organised rural community there should
not be any excuse for what may be deseribed as mental starvation.
Country women require opportunities for service in addition, perhaps,
to ordinary social and patriotic activities; and opportunities for creative
work., A complete educational system would supply all these needs,
and among the first things regional planners might study are the things
which country women want. Espeeially so if we aceept the view that
the land must contribute largely to the required inerease in the popula-
tion of Australia, without which all talk of reconstruction and new
orders is empty, vain, and valueless.
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Breeding Grain Sorghums for Queensland.
L. G. MILES, Research Officer, Biloela Research Station, Callide Valley.

SORGHUI\I, as cultivated for grain, is a erop of great antigquity and
has been the staple food for millions of people in addition to domestic
stoelk. The sorghum group is of wide distribution, the main centres of
origin being South, Central, and Northern Afriea and a belt from the
Mediterranean region east to India, China, and Malaya.

Many varieties were introduced into the United States during the
nineteenth century, but it was not until the early part of the present
century that sarg’hu:m became an important erop in the dry south-west—
the so-called ‘‘Southern Great Plains’’ area. All the original varieties
were tall and the seedheads had to be harvested by hand; the heads were
then fed whole or ground or were threshed in a suitable small-grain
thresher. It was in America that dwarf types were first recorded,
occurring probably as ‘“sports’ in the old standard varieties, and it
was only when these dwarf strains eame into large scale use that the
possibilities of harvesting by machinery were first realised. At this
stage, however, the most popular dwarf varieties, such as Dwarf Yellow
Milo, were commonly irregular or goose-necked at maturity, and these
characteristics made header harvesting diffieult and wasteful. American
breeders, therefore, set to work and crossed Dwarf Milo with straight-
necked varieties, such as the Kafirs, and it was from such crosses that
the well known header types—Wheatland, Beaver, and Kalo—were
derived.

Sorghums were introduced into Queensland many years ago, and
deseriptions of grain types may be found in the ‘‘Queensland Agricul-
tural Journal’’ as far back as 1916. It was not, however, until a range
of the new dwarf types was introduced and tested that farmers became
interested in sorghums as a major grain crop. In 1932-33 a large range
of varieties was obtained by the Department from the United States,
Egypt, and South Africa. These were grown under observation in the
Mary Valley and at Brisbane, then liberated for more extensive testing
in the Darling Downs, Callide Valley, and South Burnett distriets. It
is almost entirely on the best of these importations that the present grain
sorghum industry of Queensland is based.

The two great advantages of grain sorghums in Queensland agri-
culture are—(1) their ability to produce a payable erop on a minimum
of summer rainfall, and (2) their adaptability to machine harvesting.
Sorghum has, on numerous occasions, proved capable of producing a
useful erop of grain under conditions whiech have caused the complete
failure of maize. Once established, the erop ean withstand long periods
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of hot, dry weather without permanent ill-effects. Plants remain almost
dormant during the stress period and show remarkable powers of
recovery when the water shortage is relieved. This factor alone is of
great advantage throughout most of the sub-coastal agricultural areas of
the State, where the uncertainty of summer rainfall makes maize a risky
crop. The added advantage of mechanical harvesting is an obvious one,
particularly in a wheat distriet such as the Downs, where headers abound.
Even in a district such as the Callide, where winter grain crops are not
widely grown, farmers have considered it profitable to purchase headers
solely or largely for the purpose of harvesting sorghum.

Sorghum grain is used extensively in the United States for the
feeding and fattening of cattle, sheep, pigs, horses, and poultry. Tts
main uses in Central Queensland, to date, have been for pig and poultry-
feeding, while a portion of the crop is in demand for cattle-fattening
and drought-feeding of sheep in the west. It is regarded as slightly
inferior to maize for general feeding, but is still a very satisfactory
grain, particularly when ground and fed with skim milk or some protein
concentrate. Dairymen in the Callide have found it profitable to grow
considerable erops for pig-feeding, supplemented by skim milk and some-
times by maize or & winter cereal.

Few, if any, crops have no drawbacks, and with sorghum the main
trouble is caused by insect pests. In the inland distriets the sorghum
midge, a small, delicate, reddish bodied fly, is capable of causing serious
losses of grain. In the more humid coastal districts severe damage to
seed-heads is also caused by caterpillars, particularly those of the maize
moth (corn ear worm) and the peach moth,

The commonly grown varieties at the present time are Kalo, Wheat-
land, Day Milo, and Hegari. Brief descriptions follow :—

Kalo is the most widely grown variety in the Callide Valley and
has also attained considerable popularity in other districts. It is not a
true dwarf, frequently attaining a height of 4 to 5 feet, but is harvested
without diffieulty by modern Australian headers. It is a prolific variety,
capable of heavy yields under a wide range of conditions. The head is
long and elub-shaped, and with wide-row spacing may become very heavy.
The grain is medium small and reddish-gold in colour with prominent
dark spots and blotches. The ““neck’ is normally long, enabling a
header to harvest the heads without taking any quantity of leaf. In
addition, the foliage and stalk of this variety are palatable and afford
useful feed for stock after the grain has been removed. Its one serious
disadvantage is its inclination to lodge under certain combinations of
soil and elimatie conditions. On the heavy clay loams of the Callide flats
lodging appears to be of minor importance and is frequently not experi-
enced at all. On some of the more open softwood scrub soils, however,
whole erops in heavy head have been known to go down and render the
grain practically unrecoverable. Under such conditions shorter, stockier
varieties will be experimented with.

Wheatland.—This variety, formerly known as Wheatland Milo, is
one of the original header types evolved in the south-west of the United
States of America. It is a short, stocky variety, which stools well and
approximates 3 feet in height in this district. Heads are of a somewhat
irregular cylindrical shape. The grain is of medium size (larger than
Kalo), ereamy-yellow tinged with gold, and normally with blackish hulls.
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At the Biloela Research Station, Wheatland is a few days earlier than
Kalo in itg heading and maturity. This variety is strong in the stalk and
has not been known to lodge, but in most seasons is not eapable of the
same yield as Kalo.

Day Milo—This is a true dwarf, averaging little more than 2 feet
6 inches in height at this station, though late-planted erops elsewhere
have been somewhat taller. In maturity, it is one of the earliest varieties
tested here. Heads are normally smaller than those of Kalo and Wheat-
land and are typically oval in shape and very compact. The grain
is large and attractive, golden-yellow in colour, with straw-coloured hulls.
This variety, except in a short, favourable season, is inferior in yield to
the other three described, but on account of its earliness is often useful
for late planting.

Hegari is a leafy, spreading variety which stools prolifically and has
been used frequently for grazing by sheep. It is likely to vary consider-
ably in its appearance and in its period of maturity, depending largely
on seasonal conditions. Height is generally 4 to 5 feet. Hegari has
been fairly late in maturity in the Callide Valley, but given favourable
conditions at heading time the heads all appear at once and at a very
uniform level. Heads are numerous, and may be small to fairly large,
but invariably shell out a high percentage of grain; the variety is thus
capable of very good yields. Heads are irregularly oval and compact,
with the grain bunched closely round the branches. The grain is of
medium size, white with brownish red spots, and is very free shelling.

The main objects of a breeding programme at the present time
resolve themselves as follows:—

(1) The maintenance of purity in the varieties now grown, and
improvements if possible in yield and adaptation. Sorghum when grown
in the field is partially ecross-pollinated, and if different varieties are
heading at the same time in adjacent areas contamination of the seed
of both will readily oceur. When one considers also the possibility of
seed mixtures oceurring in planters and harvesters it is readily realised
that varieties ecan soon become very mixed. Continuous effort is therefore
required in maintaining the purity of seed stocks from year to year,
and small quantities of pure seed are therefore periodically liberated to
farmers for replacement of seed stocks. In the process adopted (later
referred to as pedigree, selection) it is often possible, in addition to
maintaining varietal standards, to actually improve the yield or other
characteristics of the variety.

(2) The provision of a Kalo type with a sturdier stalk, which will
not lodge as maturity is approached. This weakness of Kalo has been
referred to, and any improvement in the standing ability of this variety
would be a very welecome contribution to sorghum culture.

(3) The development of varieties more suited to humid distriets,
where grub damage is severe. Observations made by Departmental
officers in coastal areas have indicated that loose, open heads are less
subject to damage of this kind than the more compact heads of the
commonly grown varieties. One of the objects of this work is therefore
to provide a number of types with open panicles for testing in such areas.

The methods used to bring about these ends may be grouped under
three heads:—

(@) Introduction and testing of nmew material—Since 1933, con-
siderable numbers of new varieties and strains have been introduced,
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not only from other countries, such as the United States of America, but
also from as near at hand as New South Wales. These strains are now
being grown and compared with our standard varieties. Any which
show some superiority over existing material will be more critically
tested in properly condueted varietal trials, and if they maintain their
good characteristics they will be multiplied and liberated to farmers.

(b) Pedigree selection.—This method, which is one of the funda-
mental prineiples of plant improvement, consists in selecting a number
of individual plants (or heads) from a variety and growing the seed
from each plant in a separate row the next season. The selected heads
are eovered with a bag prior to flowering, so as to ensure self-fertilisation,
The progeny rows are then compared with each other and the best are
retained, while the inferior ones are discarded. If some of the better
rows still show variability, the process of ‘‘head-to-row’’ selection is
eontinued until superior, true breeding strains are established. Where
varieties have become mixed or contaminated this is the most effective
method of getting back to the pure original type. It also provides an
opportunity of isolating even better types which may have arisen through
aceidental crossing, or by ‘‘sporting’ or some other means.

(¢) Hybridisation—When the desired combination of attributes
(such as high yield capacity, shortness, strength of stalk, drought vesist-
ance, &c.) cannot be found in any one variety it becomes necessary to
cross two or more varieties to bring about the desired result. Thus,
if by selection a strain of Kalo ecannot be obtained which will be resistant
to lodging, the next step would be to eross Kalo with some variety with
a stronger stalk. The progeny of this eross would be examined for
types like Kalo but also possessing the stronger stalk. Selected plants
would then go into a pedigree selection programme for a number of
generations until the new type had been purified or fixed. Crossing or
hybridisation if ecarried out to its conclusion is a long and diffieult
process, but its value lies in the faet that it can achieve results far
beyond the scope of straight selection.

Bach of these methods finds a place in the programme of grain
gsorghum improvement at the Research Station, Biloela. Thus, among
more recent introductions, Ajax is a variety which has given consistently
good results. It is a fairly tall, coarse variety, and rather late maturing.
Its head is heavy and compact and the grain large and chalky white in
colour. It has been equal to Kalo in yield over the last few years and
in trials this year remained erect where Kalo and a number of other
varieties were badly lodged. Tt will therefore be made available for
trial on serub farms where lodging is a serious factor. Another new
introduction, which has been named Betty, is eapable of heavy yields
of large Milo type grain. It has a large, very open head, but is somewhat
tall for header harvesting and is also subject to lodging on some soils.
This variety will therefore be used in crosses with sturdier dwarf
varieties.

‘With pedigree selection, although only two seasons have been com-
pleted, some rather striking results are already evident. Thus, in Kalo,
at least three dwarf strains have been isolated from the general material.
Omne of these strains was this year 12 inches shorter than the standard
Kalo and was some days earlier in maturity. Its yield was equal to that
of the parent variety under fairly good conditions on one part of the
farm, while it outyielded its parent in an area where drought conditions
were severe. Such strains, of course, require careful testing under a
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fairly wide range of conditions before any definite superiority ean be
claimed, but on: their first appearance they are at least promising. It is
possible also that their shorter stature may be a factor in enabling them
to stand upright on soils which favour lodging. They will therefore
be watched with particular interest on farms on which standard Kalo
is known to lodge badly.

From Wheatland, also, a number of different strains have been
isolated, The main difference here was in openness of head, some of
the strains possessing a very loose, open head entirely unlike that of the
original variety. It is not known yet how the new strains eompare in
yield with the standard type, though it appears that they are in the same
general class. In any case, they will be worthy of trial in the coastal
distriets where grubs are an important pest.

Some of the newer varieties such as Ajax have proved extremely
uniform, with the result that no improvement can be expected from
seleection. A number of others have shown both major and minor
differences. Where the new strains prove inferior to the mean of the
variety they are discarded, while those that show some promise are
retained for further testing.

To date, only the first two methods of improvement, i.e., testing of
introduced material, and selection in established varieties, have had an
opportunity of yielding possible results. The third method, hybridisa-
tion, may require a period of five to ten years before new strains can be
purified and finally tested. Only an indicationr will therefore be given
of the erosses made and the purpose in making them. The two varieties
Shallu (Egyptian Corn) and Betty produce a high yield of attractive
grain in very open panicles or heads; the former, however, is very tall,
and even the latter is taller than is desirable for header harvesting.
Each of these has, therefore, been crossed with true dwarfs such as Wheat-
land and Day Milo with the object of combining dwarfness with the
prolificacy and openness of head of the taller parents. Kalo has been
crossed with Day Milo, with the object of breeding a Kalo type with a
stronger and possibly shorter stalk. Schrock is another variety which
has yielded well under local conditions, and possesses the added
advantage of a good body of sweet, juicy leaf and stalk. Its disad-
vantages are its height (5 feet to 5 feet 6 inches), and the fact that
its grain is brown and somewhat bitter like that of many of the tall
fodder sorghums. It too has been crossed with a dwarf grain sorghum
of good quality, in an endeavour to correct these faults.

It will be seen that the objeets of the erossing programme in some
respects duplicate those of the straight selection work. If the desired
results are achieved through selection alone, there will be no need to
carry the corresponding erosses through to finality. If, however, some
of the newer selections represent only a partial solution to a particular
problem, they will be nused as stop-gaps pending the development of
something better by hybridisation.

The foregoing is not intended as an account of a finished job, but
is submitted as a progress report of breeding work at this station on a
crop which promises to be of considerable importance to the State. As
new varieties give satisfactory tests they will be multiplied for
distribution to farmers.
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Thinning and Early Cultlvatlon of Cotton.
W. G. WELLS, Director of Cotton Culture.

FARMERS experiencing difficulties this season, hrought about by either

a loss of labour or by an expansion in their eropping programme
creating a shortage of labour, may feel that they can omit thinning their
cotton crop without reducing the yield. Many farmers who have grown
annually large acreages of cotton have not thinned them because they
planted at such a light rate of seeding that only a thin, irregular stand
wag obtained, which they felt could be left unthinned. If good growing
conditions were experienced throughout the season these unthinned erops
yielded fairly satisfactorily. If irregular growing conditions, charac-
terised by either excessively wet or very dry periods ocenrring at eritical
stages in the development of the plants, were experienced, then both yield
and quality of the crop frequently suffered severely. It is strongly
recommended, therefore, that the cotton erop be thinned sufficiently to
enable the plants to produce a satisfactory yield of good quality if
suitable ecultural methods are employed and very severe climatic
conditions are not experienced.

In order to veduce the ecosts of both the thinning operations and
the early eultivations it is urged that the suitability of the erop for cross
harrowing be carefully tested. Where the stand of seedlings is thick
enough, and the surface of the field is sufficiently free of trash and
pieces of roots to allow of cross harrowing being done with a spike-tooth
harrow, many buneches of the cotton seedlings can be eliminated by this
operation without adversely affecting the stand. The removal of these
excess plants prevents the development of the spindly type of growth,
which usually occurs with too thick a stand of seedlings. Where the
stand is good enough to allow of three or four cross harrowings being
carried out, it has been found that only sturdy, well rooted, fairly well
gpaced plants are left at the last operation.

Sufficient evidence is not available to indicate whether the stand of
plants remaining after a erop has been cross harrowed two or three
times can be left without further plants being removed by hee thinning.
Generally speaklng, it appears advisable to err on the side of wide rather
than too close spacing. It is smggested therefore, that where, after the
last eross harrowing, the stand is still fairly thick or irregularly spaced,
so that there is some degree of crowding, the excess plants be thinned
out with the hoe to leave the plant spacing mostly used in the district
for the particular soil type. The final thinning out with the hoe of any
excess plants left by the cross harrowings ean be done over a consider-
able period without adversely affecting crop development. The cross
harrowings thus reduce the amount of hoe thinning required per acre
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and also allow of this thinning being done over a longer period than
normally, both of which are factors of great importance under present
conditions.

Where either the stand of seedlings obtained is too thin, or the
surface of the field is not suitable to allow of a cross harrowing being
employed, it is strongly recommended that the plants be thinned out with
the hoe to the most suitable spacing. Thinning in this instanee should
be commenced when the plants are about 5 inches tall and should be
completed before they have exceeded 8 inches in height (Plate 71).

Plate T1.

A Fienp or Corron IN (Goop CoNpiTioN FoR HOE-THINNING.—After the thinni
is completed this field should be cultivated to establish a muleh around the plants.
Note the light goose-necked hoe, which is the most suitable implement for hoe-thinning
clean cotton.

‘The most suitable spacing of the plants depends on the type of
growth which may be expected to develop under the usunal range of cli-
matie conditions experienced during the growth of the cotton erop.
‘Where large plants can normally be expected, it mostly appears advisable
to space out farther than where smaller plants are usually produced.
Generally speaking, however, spacings of less than 12 inches and more
than 24 inches do not appear to be advisable. The following single-plant
spacings in rows 4 to 41 feet apart are recommended ;—

Central District—12 to 18 inches on the fertile soils and 18 to 20
inches on the less fertile, harder soils; -

Upper, Central, and South Burnett—20 to 24 inches on the fertile
soils and 18 to 20 inches on the less fertile soils;

Southern Distriet—20 to 24 inches on all soils;
Western Distriet—1I5 to 18 inches on all soils.
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Early Cultivation.

Early eultivation of the cotton crop is particularly necessary under
the climatiec conditions of this State. In the distriets south of Mackay,
early planted eoftton can be expected to produce better than ecotton
planted in late November or December. Most farmers in these areas
plant their ecotton following the first rains occurring after the first of
October, and some farmers plant any time after mid-September, when-
ever suitable moisture is available. If the planting rains are rather
light, planting is frequently done without a pre-planting harrowing in
order to obtain the fullest benefit of the moisture present. Consequently,
weed and grass seedlings may germinate at the same time as the cotton
seedlings, and unless a cross harrowing is made before the latter appear
a considerable amount of weed growth may occur in the row of cotton,
especially if showery conditions follow planting. If the field is harrowed
after the planting rain before the cotton is planted, and no further rain
occurs until the cotton plants are of some appreciable size, no difficulty
should normally be experienced in maintaining a clean crop during the
early stages of eultivation. Many growers give the early planted cotton
crop little attention, however, for some time after planting it, partieularly
if further rains are experienced, to permit the planting of other crops.
This is most inadvisable, as there is always the danger of prolonged
showery conditions oceurring when the cotton seedlings are small; and
unless the field is kept clean prior to this the resultant weed and grass
growth may either cause the abandonment of the crop or greatly increase
the use of hand labour to clean it. It is highly advisable, therefore, to
maintain a clean field of cotton, particularly in its younger stages of
growth.

Emphasis has already been placed in this article on the merits of
cross harrowing to thin out the excess cotton seedlings, if conditions are
suitable for employing this operation. It is also stressed that, if a

Plate 72.
CorTON SEEDLINGS IN A SUITABLE STAGE FOR FIRST INTER-ROW CULTIVATION.—
Where the young ecotton erop is not eross-harrowed, the first inter-row cultivation
should be done when the cotton seedlings are 2 to 3 inches high.
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sufficiently thick stand of cotton seedlings is obtained to allow of three
or four cross harrowings being given, with the first one done as soon as
the cotton seedlings are 2 or 8 inches high, the amount of the usual inter-
row cultivation and chipping with the hoe generally required to keep
cotton clean in a showery spring can be most appreciably reduced.
Cotton growers should definitely pay more attention to this aspect of
their cultural operations.

Where it is found that eross harrowing cannot be practised, then
the usual method of inter-row cultivation, for which the farmer is
equipped, should be employed as soon as the rows of cotton are dis-
cernible (Plate 72). This operation will destroy any weed and, grass
seedlings germinating between the rows at the same time as the cotton.
A gimilar eultivation should be given following each storm oceurring
during the early development of the cotton erop. This procedure will
not only allow of efficient control of weed and grass growth between
the rows being obtained, thereby making more of the moisture present
in the soil available to the cotton plants, but the maintenance of the
mulch on the surface of the soil will increase the penetration of each
rain experienced. It is pointed out, however, that where a dise eultivator
is used in culfivating young cotton the small ridge of soil and plants
formed by the dises cutting the soil away from it should not be left with
the gides exposed for a lengthy period of dry weather. The ridge will
dry out and set so hard under such conditions, partieularly if a heavy
storm preceded the cultivation operation, that the growth of the young
plants will be retarded.

A considerable acreage of cotton is plonghed out each season through
the crops becoming over-run with grass and weeds. Undoubtedly,
much of this could be avoided if all growers maintained clean cultiva-
tion in the early stages of growth of their cotton crops. It is appreciated
that, with the present labour position on many farms, it will be difficult
to maintain a satisfactory state of cultivation by ordinary methods. It
is strongly recommended, therefore, that cross harrowing be employed
wherever possible, for a marked reduction in labour requirements to
cultivate and thin the cofton crop can be effected thereby.

INSECT PESTS AND PLANT DISEASES.

——o0o——

Will readers please note that VOLUME III.—
INSECT PESTS AND PLANT DISEASES—of the
Queensland Agricultural and Pastoral Handbook
Series, is now out of print. A revised edition is

now in course of preparation for early issue.
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The Avocado.

R. L. PREST, Fruit Branch,

THE avoeado, originally indigenous to Mexico, has been cultivated

since time immemorial. It very early spread through Central
America, Peru, Antilles, later to Brazil, and in 1871 was established in
California, where, during the past twenty-five years, avocado growing
has been built up to a stabilised industry.

Its time of introduction into Queensland is somewhat obscure;
there are, however, records of seedlings over thirty years of age, many
of which are still fruiting. In reecent years, budwood and grafted trees of
promising varieties have been imported from the United States, whilst
selections of loeally raised seedlings of excellent quality have been made.

Botanical Status.
Botanically, the avocado belongs to the genus Persea, and is a
member of the laurel family. The early classification of the avocado

Plate 73.
A Smarnn SourH Coast FoOTHILLS PLANTATION.




1 Nov., 1943.] QUEENSLAND AGRICULTURAL JOURNAL, 271

grouped all varieties in one species—Persea Americana Mill. There are,
however, three ecological or climatic races—Guatemalan, Mexican, and
West Indian.

Guatemalan Eace—A highland type, the fruit of which matures
during winter and spring and possesses a woody, granular skin of
comparative thickness.

Mexican Race.—A highland type, the fruit of which ripens during
summer and autumn, is small to medium in size and thin skinned. The
strong aniseed aroma given off by the crushed leaves is commonly used
for identifying the members of this race.

West  Indian—Tropical lowland type, the fruit summer and
autumn maturing, medium in size, with skin of medium thickness and
of a leathery texture.

The avoeado is an evergreen, though some varieties are virtually
leafless for a short period during blossoming. The habit of growth is
variable, some trees being tall, upright, and unbranched, while others
are small, well branched, and spreading. The leaves also vary con-
siderably in size and shape. The young foliage often exhibits various
shiades of red and hronze, but when mature is usually deep-green in
colour.

The fruits of different varieties vary greatly in size, shape, and
colour. In shape they may be round, oval, pear-shaped, or any gradua-
tions between these forms. The eolour may be bright yellow, green,
dark green, maroon, purple to purplish-black.

Food Value.

At present the
avocado is princi-
pally used as a
savoury, but as its
general food wvalue
becomes more ap-
preciated it  will
undoubtedly find a
nmueh larger place
in the diet of the
general public. In
addition to its use
as a savoury, its nut-
like flavour and
ereamy consistency
has bheen found to
blend with other
dishes, such as ice-
cream, egg-nog, and
salad dressing. These
innovations  should
enjoy popularity
when the avoeado
can be placed on the
market in sufficient
quantity and at a

Plate 74. price  within  the
Younag AvocApo TREE, ‘¢ NABAL."? reach of all.
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The vitamin content of the avocado must be considered high, as
it is an excellent source of vitamin B. Vitamin A is also high, whilst
the vitamins C, D, and F have been noted to be present.

It is high in fat content, protein, and minerals, which suggests that
it contains nutriment values far exceeding those of other fresh fruits.

Plate 75.
f¢NABAL’’ AvocApo FRUITING.

Adaptability to Queensland Conditions.

The ecommercial culture of the avocado can be carried on within
certain limits in our tropical and sub-tropical coastal areas. Trees
planted in the foothill distriets along the North and South Coast, and
in Northern Queensland, have grown vigorously, and some are now in
heavy bearing. Whilst at the present juncture large commercial plant-
ings are hardly warranted, smaller plantings as a side line are worthy
of every consideration. Ifs climatic requirements are similar to those
of citrus. This, however, can only be taken as a general guide, for in
practice it has been found that the avocado is more susceptible to low
winter temperatures, and, in addition, during the blossoming period,
variable weather conditions, such as changes from fine to wet or from
warm to raw and cold, considerably interfere with the normal blossom-
ing. Briefly, the climatic factors limiting its commereial culture in
Southern Queensland, and to be gnarded against as far as possible, are—

(¢) Low winter temperatures;

(b) High spring and summer temperatures;

(¢) Low atmospheric humidity during the blossoming and fruit-
setting period ;

(d) Heavy winds.
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Soils.

In Queensland, the avocado is thriving on a comparatively wide
range of soils. Loams, sandy loams, and sandy soils are all regarded
as suitable.

In considering the question of soils, although chemical properties
are of importance, suitability largely depends on the physical properties,
such as porosity and aeration on which depend good drainage; good
depth is also important.

Some of the loams of basaltic origin on the coastal ranges and the
sandy loams along the foothills of these arve exeellent soils for avocados.
The more sandy soils, reddish to brown in colour, vary in physical
properties. They are often too well drained, especially where they
immediately overlie a sub-soil of gravelly wash and, unless they ean be
well irricated, are best avoided. However, where the sub-soil at 18 to
30 inches deep is of a heavier nature and a deep red in colour, they
should prove suitable. Heavy clay soils and the grey sands found in
low-lying areas should be avoided.

The ideal soil for avocados is a loam of medium texture overlying
a medinum but porous sub-soil which, in turn, overlies a gravelly wash.
In no cireumstances should trees be planted on poorly-drained soils,
as the roots are extremely sensitive, and the trees quickly succumb
to ‘““wet feet.””

Propagation.

As seedling avocados eannot be relied upon to produce fruit true
to type, the planting of trees worked from varieties of known performance
is advocated.

Plate 76.
10 Avocapo TRER IN BLOSSOM.
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Seeds for the propagation of avocado trees should be selected from
properly matured fruits from healthy and vigorous seedlings, and should
be washed, cleansed, and planted as soon as possible after removal from
the fruit. They may, however, be held, if neeessary, for several months
without apparently impairing germination, providing care is taken to
prevent them drying out.

Plate 77.
‘‘Fuerte’’ TrER—Nots straggling type of growth.

Germination may be induced by planting the seed in tins, seed
boxes or seed beds. A mixture of equal parts of clean sand and loam is
used. The seeds are placed in the soil with the base down and with the
apex just protruding above the surface. The soil should be kept moist
but not soaked. During hot weather shading will be necessary ; hessian
or lath screens are useful for the purpose. Under favourable weather
conditions, germination will take place within a few weeks.

When grown in a seed bed, the seedlings should be transplanted to
nursery rows upon attaining a height of 6 to 8 inches, When lifting,
care should be taken to prevent root damage, because avocado seedlings
have a particularly long tap root.

In the nursery row, the plants are set out at 12 to 18 inches apart
in the row, and the rows 30 to 36 inches apart. Immediately after
planting the seedlings should be watered to prevent wilting. Temporary
proteetion from the sun is necessary; shading on the north-east side
is particularly advisable. Frequent waterings are again necessary, but
soaking should be avoided.



1 Nov., 1943.] QUEENSLAND AGRICULTURAL JOURNAL. 275

When the stocks have attained a diameter of about % of an inch
at their base, and the sap is flowing freely, they may be budded. This
is usually done during the autumn or spring, but it may be continued as
long as the sap is flowing very freely. When the stock is ready to
receive the bud, a “‘T”’ cut is made in the bark, preferably 6 to 8 inches
above ground level. The perpendicular cut should be from 13} to 2
inches in length and just through the bark to the cambium layer in
depth; damage to the cambium should be avoided. The ‘T’ cut should
be made preferably on the south side of the stock, for on that side the
bud will not be so exposed to the sun.

e e

Budwood should be carefully
selected from branches of recent
growth which have been permitted to
mature. The terminal growth should
be rejected and either of the two pre-
| vious growths used. DBudding avo-
‘ cados has been found to require rather

more care than is required with some
| other fruits, beeause, while the union

of the stock and scion takes place
. readily enough, the bud often fails to
‘ grow, and the eye falls out. It is

necessary, therefore, to select only

the plump full buds in the middle of

the bud stick. Buds at the top of the
| stick rarely develop, while those at the
| base are inclined to shed the eye. If
. required, budwood may be stored for
from four to six weeks by packing it
in trays in moist sphagnum or peat
moss. Aectually, storing is of advan-
tage in as much as buds which may
‘be over-developed are shed and the
bud stick may then be rejected.

e, i |
sl ool |
|
'|

Before the buds are eut from the
bud stick the leaves should be
| trimmed off, leaving a piece of the
| leaf stalk or petiole to permit of
; easier handling after the bud has been
cut.

The bud may be cut either from
above or below, the general practice
being from below the bud upwards,
commencing from % inch to 1 inch
below the bud and ending from # inch
to 1 inch above it. The cut should
be made with a sharp, thin-bladed knife and just deep enough to remove
a thin layer of wood. Where the removal of the wood can be done
without injury, the chances of a suecessful union are inereased.

e

R

Plate 78.
Bup SricKs.

The bud is inserted in the “T’’ cut in the stock and gently pushed
down between the bark and the cambium layer. In order to bring the
bud and stock into close contact, the two are then bound closely together
with raffia. About three weeks are required for the bud to unite with
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Plate 79. Plate 80.
Bup INSERTED AND TIED. -Bup Suoor SUPPORTED BY TIE.

the stock, and during this period the tie should be inspected frequently,
and where bulging appears the tle should be loosened to prevent
restriction.

As soon as the nunion takes place, the stock may be headed back a
few inches in order to foree the bud into growth. The ties should not
be removed from the peint of insertion until the bark flaps have entirely
healed over, which should take place in from six to eight weeks after
budding.

As soon as the bud has made 3 or 4 inches of growth, it should be
tied to the stem of the stock and later trained to a stake. The final
removal of the stock stub may be done when the bud shoot has reached
12 to 18 inches in length and has become somewhat hardened and capable
of remaining erect. The cut is made at a slope just above the union,
and should be sealed with some sutiable substance such as Bordeanx
paste or lime sulphur.

Pollination.

Studies of avocado blossom behaviour in Queensland has adduced
evidence similar to that obtained in other avocado-growing ecountries,
and suggests that mixed plantings of certain varieties of different groups
are essential to ensure satisfactory eross pollination. These blossom
studies have demonstrated that avocado flowers have two distinet opening
periods, one during the morning and one during the afternoon; and all
varieties observed can, as regards flower-opening periods, be grouped
into two classes, Whieh, for convenient reference, have been designated
gl‘DllpB ilAS! and i‘B"?

At the first opening of the flowers, all the stamens are spread out
in a nearly flat plane (Plate 81), and the stigma 1s then receptive. On
the second opening the inner Whorl of stamens, three in number, are
folded about the style (Plate 82). The outer whorl of stamens (Sl‘{)
do not open widely as at their first opening, and do not fold inwards
until the pollen has been discharged and the flower is about to close.
The time of discharging is indicated by the opening of small lids or
valves on the anthers. On the second opening of the flowers, the style
appears to have elongated and the stigma is elevated above the anthers.
The pollen appears as a sticky mass.
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Plate 81. Plate 82.

.
Avocapo DBrossom.—First opening Avocapo Brossom.—Second period
period (receptive). Note that sta- opening (pollen shedding). Note in
mens are spread out in a flat plane. whorl stamens folded about style,

also small anther lids opened signi-
fying the diseharge of pollen.

Observations have shown that the flowers of varieties of group ““A’’
open for the first time in the morning when they are receptive. They
cloge usually between noon and 2 p.m., and open a second time during
the afternoon of the following day, when they shed pollen. On oceasions,
a part of the third day may be required to complete the cyele. The
flowers of varieties in group ‘‘B’’ open for the first time in the afternoon
when they are receptive, and open a second time the following morning
when they shed pollen.

Sudden changes of weather conditions from fine to wet, raw, or cold,
upset the normal floral cycle, delaying the flower opening, and restrain-
ing the regular functioning of the floral parts. Sometimes up to eighty
hours are required to complete a eyele in both ‘A’ and ‘“B’’ groups.

As has been stated, all the varieties so far studied fall into these
two groups (‘“A’ and ‘“B’"), shedding their pollen for the most part
at different hours of the day; and from this it is probable that varieties
selected from these two groups and interplanted will enhance the
opportunities for fruit-setting.

So far, the undermentioned varielies growing in Queensland have
been studied and placed in the groups ““A’’ and “B'":—

Group ““A." Group ‘‘B."7
Anaheim .. s e O Cambelli .. = e G
Benik S .. S - Fuerte o0 5 R L
Dickinson .. 2 o o Ganter o - gl
Karlshad .. da .. & Nabal o s s
Mayapan .. i S Northropp = NN
Princess .. .- G Panchoy .. .. S
Puebla 4 Al e M Queen e e S ok
Spinks e - .. @G Tamborine 68 i .. G

W.PI i M

The letter following the varieties denotes the race; G. Guatemalan,
M. Mexican, and H. those considered to be of Hybrid origin.
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Varieties.

In selecting varieties for trial plantings, some of the desirable
characteristics to be considered are:—

(1)
(2)
(3)
(4)

(9)
(6)

Hardy and vigorous-growing trees.

Regular and heavy croppers.

Uniformity in size and shape of fruit.

Quality of fruit which should be fleshy, free from fibre, and
of a rich nutty flavour.

Seeds should be small and tight in the cavity.

Thickness of skin. A thick skin is desirable, although it
makes maturity more difficult to determine. Early thin-
skinned varieties are susceptible to damage by fruit fly.

(7) Synchronisation of blossom periods of the varieties planted.

Ba S

" Plate 83.
ANAHEIM,
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The study of varieties is as yet far from complete, and it is quite
possible that at a later stage new names will be added, whilst some may
have to be removed from the following list. In these descriptions allow-
ances should be made for normal variation in the fruits and the season
of maturing, which will differ to some extent in different localities.

Anaheim (Guatemalan)—Tree tall with upright growth, blossoms
mid-season (September to Oectober), a prolific bearer though the fruit
is easily shed; fruit elliptical; skin rough, glossy, green; flesh creamy;
flavour good ; seed medium size and tight in cavity ; matures during July
and August; pollination group “‘A.”

Benik (Guatemalan).—Tree spreading, well-branched; blossoms
mid-season September and October; fruit pear-shaped; skin inclined to
be rough, maroon purple; flesh creamy-yellow; flavour good; quality
excellent; seed small and tight in cavity ; matures September to October;
pollination group ‘‘A.”’

Dickinson (Guatemalan).—Tree
» well-branched, spreading, blossoms
mid-season; fruit oval to pear-
: shaped, apex rounded, surface
=2 roughish; purple; skin thick; flesh
buttery, pale yellow, pleasant
. flavour ; good quality ; seed roundish
b | flattened at the poles, tight in cavity;
matures September and Oectober;
pollination group ‘‘A.”’

D.C. 68 (Gunatemalan).—A
(Queensland seedling raised by
Messrs. D’Arx and O’Conner, Tam-
borine Mountain. Tree large, well-
branehed, = blossoms mid-season;
fruit pear-shaped, shiny green in
colour, the skin medium, smooth
granular; flesh pale yellow, butiery
i texture, slight fibre, flavour good;
Plate 85. seed medinm, firm in cavity ; matures
DICKINSON. September ; pollination group ‘‘B.”’

= e ———

Iyerte (Hybrid).—Tree straggling, spreading ; blossoms very early
July and August; fruit pear-shaped, oblong, base somewhat pointed,
apex obliquely flattened; green with numerous yellow dots, pebbled;
skin thin, pliable, leathery; flesh creamy-yellow, greenish near skin,
texture buttery, very rich flavour, quality excellent; seed tight in cavity;
matures April and May ; pollination group ‘“‘B.”’

Mayapan (Guatemalan).—Tree rather upright, well branched;
blossoms late October and November; fruit almost round, smooth, dark
purple; skin thick, granular; flesh creamy yellow, buttery texture;
flavour good ; seed rather large, tight in cavity ; matures September and
October; pollination group ‘‘A.”’

Nabal (Guatemalan).—Tree well-branched, spreading; blossoms
late ; fruit almost round, smooth, green in eolour, skin thick, granular;
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flesh creamy-yellow, buttery texture, greenish near skin; flavour excep-
tionally good; quality excellent; seed small, tight in cavity; matures
October and November ; pollination group ‘‘B.”’

Queen (Guatemalan).—Tree well-branched, spreading; blossoms
late; fruit oblong, pear-shaped; skin rough, deep purple, thick and
avoody ; flesh rich yellow, greenish mear the skin; flavour rich, quality
good; seed small, tight in ecavity; matures October; pollination
group ‘‘B.”’

Spinks (Guatemalan),—Tree well-branched, spreading:; blossoms
late; fruit broadly obovate; surface rough, somewhat warty at the base,

P—— | SR = =

Plate 86.
FPUERTE.

Plate 87.
NABAL.
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dark purple; skin thick, woody, granular; flesh firm, smooth, creamy ;
flavour pleasant, quality good; seed large, tight in cavity; matures
Oectober and November; pollination group ‘“A.”’

Wilsonia (Guatemalan)—A Queensland seedling raised by Mr. J.
Wilson, Hunchy ; tree well-branched, spreading; blossoms early August
and September; fruit oval, dark-green in colour; smooth skin, thick,
shell-like, granular, woody; flesh ereamy coloured, greenish near skin;
flavour good; seed medium large, firm in cavity; matures July and
August. '

Plate 88.
QUEEN.

1

i _—_ =

Plate 89.
WiLgon1a,
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Vegetable Production

Lettuce-growing.
C. N. MORGAN, Fruit Branch,

ETTUCE during the last few years has become one of the major

vegetable erops of districts adjacent to Brisbane. Until recent times

the main sourees of supply were Chinese market gardens which were

chiefly situated in low-lying alluvial ground adjacent to swamps or
small ereeks near the cities and various large towns.

With the inerease in demand, growers with reliable irrigation and
with various types of soil experimented with small areas until they found
methods and varieties to enable them to produce good quality lettuce all
the year round.

The introduetion of the Imperial strains of lettuce produced by the
late Dr. Jagger of the United States Department of Agriculture has
done much to establish the industry in this State. They have shown
considerable disease resistance and have stood up to the varying climatic
conditions muech hetter than the older varieties. The large well-formed
heads of these types are particularly popular on the Queensland market.

Climate and Soil,

Generally speaking, lettuce are grown more successfully during the
cooler months of the year, and although affected by heavy frosts this
condition is rarely a source of worry in the Queensland lettuce pro-
dueing distriets. Under certain conditions, however, it is grown all the
year round, the chief factors in the warmer months being reliable and
constant irrigation and the use of a suitable variety. During the summer
the plants do not produce a distinet heart as they do in the winter, and
although the heads are large they would be classed as loose-leaved. In
the warmer weather, unless grown quickly, the lettuce will rapidly run
to seed. Almost any well-drained soil, providing it is supplied with
adequate moisture and plant food, will grow good lettuce. Different
methods of growing may be necessary, such as the hilling up of heavy
soils to ensure drainage, particularly during the periods of excessive
rains.

Manures and Fertilizers.

As lettuce are heavy feeders it is necessary to ensure that the soil
is well supplied with plant food. A number of large growers are
fortunate enough to have ample supplies of farmyard manure which
is particularly suitable for lettuce and aids in the supply of organic
matter without which the growing of lettuce is diffieult. Unfortunately,
the manure is not available for all growers and therefore the use of
commercial fertilizers has become extensive.

The main fertilizer used is blood and bone, which is applied to the
ground a week or so prior to planting. Although various methods of
application are employed a number of successful growers broadeast the
fertilizer and plough or cultivate it in. Where rotary hoes are in use
they prove a reliable means of incorporating manure or fertilizer with
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the soil. Amounts used vary aceording to soil requirements and usually
from ten (10) ewt. to fifteen (15) ewt. per acre has proved sufficient.
During growth, top dressing of the growing crop is often necessary
and nitrogenous fertilizers are the most satisfactory. Sulphate
of ammonia, nitrate of soda or dried blood are all used, depending on
the grower’s partieular fancy. Two applications are usually considered
necessary, but in some cases one is sufficient when a heavy base dressing
of fertilizer or manure has been used. The first top dressing may be
done soon after thinning, and the second a little later, when the plants
are nearly half grown. Top dressing should not be done when the plants
are hearting or in the summer, when nearing maturity, as it tends to
produce loose heads. When applying the top dressing the fertilizer
should not be allowed to drop on the leaves as it may mark them, and as
a precaution after top dressing it is a good practice to water, to wash
off any fertilizer that may have fallen on the leaves. The total amount
of top dressing should not exceed four hundred (400) 1b. per acre.

Following constant use of sulphate of ammonia and manures, liming
of the ground is often necessary but should not be overdone. It is com-
monly considered that large quantities of lime are required for suceessful
lettuce-growing, but on many types of soil, excessive liming is not of
any advantage and may even have a retarding action on growth. How-
ever, it is necessary on soils with a highly aeid reaction, when good
results will follow. Certain cases have been encountered where lettuece
on soils of high acidity would not grow and showed many stunted and
yellow patches, but when grown on the same soil after liming, have
shown considerable improvement. A slightly acid soil is probably the
best and, therefore, if growers should be doubtful as to their soil eon-
dition, a sample should be sent to this Department, where it will be
tested for acidity and the correct amount of lime needed to correct any
excess will be advised.

Rotation.

Rotating lettuce with other types of vegetables is advised, but due
to the position and extent of the most suitable land this is not always
possible.

A number of farmers are constantly growing lettuce on the same
ground successfully, with mo apparent ill effeets. In most such
instances, however, these growers have available large quantities of
farmyard manure which keeps the soil in good condition, replacing in it
the materials, particularly organic matter, which are apt to be depleted.
In soils that are at all heavy, constant watering tends to make the soil
organisms inactive, and a rotation with a c¢rop not so exacting in its
water requirements allows the soil a chance to dry out partially.
Rotation is also advisable to aid efficient control of disease. Green
manure erops as a means of improving soil condition are recommended,
partieularly where growers do not use farmyard manure.

Soil Preparation.

All 1and for lettuce, whether heavy or of a sandy nature, must he
thoroughly prepared. Two, and on certain types of soil three, plough-
ings are necessary, followed by harrowing and eultivating until such
time as the soil ig in a fine state of tilth. The sandy loams are much
easier to prepare than the heavy clay loams. When planting direet into
the field it is essential to have the land as level as possible and free of
lumps, and this can be bronght about by the use of a float. This float
(Plates 90 and 91) is easily made out of weather boards approximately
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3 feet long nailed across two strong supports, the thick portion of the
board overlapping the preceding narrow portion about # inch. The
length of the float may be approximately 4 feet and a chain for pulling
attached to the front of the supports so that the thick edges of the
planks are drawn against the lumps.

£H¢ o) (o ©

Plate 90.
WooueN FroaT,—Note placing of weather boards to act as lgvellers.

Growers may modify the above sizes to suit their particular
requirements. With two horses the size may be increased accordingly
and should be sufficiently wide to fill in the hoof marks. Diagonal
stays help to make the float more rigid. The driver may stand on the
float, supplying any additional weight required.

Planting.

Before the general use of small mechanical seed planters and
irrigation, it was customary to grow the lettuce seed in beds and trans-
plant to the field. Owing to losses in transplanting and the tedious
work this practice has been largely replaced by planting seed direct
into the field.

= 4 ft. %,

ﬂ

3x2

NU

€4 L Ly

Plate 91.
Tor View oF Froan—Plan showing method of strengthening.
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e - ing are usually adopted.
e #1 The first is to plant on to
raised beds sufficiently wide
to allow four rows approxi-
mately 12 inches to 15
inches apart. The method
of making the beds is to
throw in two furrows
approximately 6 feet apart,
either by means of a single
furrow plough or a hiller
attached to a cultivator, as
illustrated in Plates 92 and
93. The latter method is
simpler and quicker. The
beds may then he levelled
by raking or by a float.
The method of raising the
beds is employed on heavy
or shallow soils to improve
the drainage (Plate 94).

FasomE it e o Two methods of plant-

e

Plate 92,
SCUrrLER WITH ‘‘HILuER'' ATTAcHED To REAR FooT.

The second system is to
plant direct in the field
without hilling, and is em-
ployed on the well-drained
sandy types of soil (Plate
Lot 95). Rows are made about
Plate 93. 15 inches apart, and this

““HILLER’! FOR ATTACHING TO SCUFFLER. distance allows the use of

a hand cultivator. Should

horse eultivation be contemplated, which is most unlikely, rows will have
to be up to 2 feet apart.

FrisiE

e

pEERa : 7 i ; #

Plate 94.
Sorn HimmneEp Up RmADY FOR LEVELLING,
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Plate 95.
Lerruck PLANTED ON THE Frar.—Recommended only for naturally well-drained soils.

‘With both methods the seed is drilled out so that it is dropped
continuously along the row and must be sown shallow. Thick seeding
should be avoided as the work involved in thinning is laborious and
expensive and mueh seed is wasted. From 1 to 11 1b. of good seed
should be sufficient to plant an acre when using a planter (Plate 96),

Plate 96.

MECHANICAL PrLANTER—Controls distance and depth when planting seed, also

marks distance apart of rows with adjustable arm projecting from rigl’lt of
machine,
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more being required when planting by hand. If there is any doubt
of the seed or conditions affecting germination as much as 2 lb. is
mt excessive. Successive plantings may be done of areas large enough
to conveniently handle at periods of approximately seven days apart.
Lettuce usually take from eight to ten weeks from seed to reach market
condition, depending on the time of the year and climatic conditions.

Plate 97.

THINNING YOUNG LETTUCE WITH A SwmArn HoE—Notice the unthinned row in
the centre.

Thinning.

Approximately three to five weeks after planting, depending on
location and time of year, the plants should be large enough to thin
out. They are usually thinned to about 9 to 10 inches apart. This
can be done by hand or with a small hoe (Plate 97). The latter method
is effective, and with practice the grower becomes most skilful.
Obviously, with the use of the hoe, many small clumps will be left at each

required distance and these may then be thinned by hand. Should there
be any misses in the row, they may be filled in by some of the thinned

plants.
Cultivation.

Cultivation should be fairly constant and in no instance should
weeds be allowed to get too big, as the lettuee is a shallow-rooted plant,
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and great injury will result in the removal of big weeds. Small hand
cultivators may be used to keep down weeds between the rows. In the
rows chipping is necessary; if the lettuce are grown quickly, two
chippings should be all that is required. One is usually done at
thinning and the other a few weeks later. Cultivation should be fairly
continuous, but never too deep. During cultivation is usually a safis-
fat_ainory time for top dressing as the fertilizer is then worked into the
soil.

Plate 98.

Lerruce HALFr-GROWN.—Planted 12 inches by 10 inehes on raised beds. This
area is irrigated with an overhead system.

Irrigation.

Practically all lettuce are irrigated by overhead sprays, and this
method is quite satisfactory (Plate 98). 1f the ground is fairly dry it
is advisable to water well a few days prior to sowing. After sowing,
the ground should again be watered and then kept moist until the plants
are through. Lettuce requires a plentiful supply of water, particularly
during the warmer months, when evaporation and transpiration are
high. Lack of moisture results in stunting and slow growth of the
plants, and in the warmer weather causes them to run to seed
prematurely. Soil and eclimatic conditions have a bearing on any set
programmes of watering, and therefore no hard and fast rule ean be
laid down to cover the various types of soils, but all must be kept moist
by regular waterings. ‘

Saturation of soils is nndesirable and should be earefully avoided,
as far as practicable. This condition often eccurs during the rainy
periods and irrigation must be carefully planned in an endeavour to
avoid watering heavily when heavy rain is likely. During the winter
months irrigation is done gparingly, and normally no great effort on the
part of the grower is required to keep an even supply of soil moisture
during this period. In the summer, however, the position is quite
different, and full use of irrigation facilities is necessary.
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The well-drained sandy and voleanic soils require much more
irrigating than the heavier ones. With the former types it will
commonly be necessary to water thoroughly every second or third day.
When' the longer interval is employed, it will be to advantage to give
light waterings in between to keep the soil in as cool a condition as
possible. On the heavy soils, one good watering followed by two light
waterings each week should be sufficient. Modifications of any pro-
gramme may be necessary, of course, with any sudden change in
climatic conditions, and growers should not blindly follow any particular
practice merely because good results followed it in a former season.

Overhead watering during the heat of the day is not recommended
and it should be done early in the morning or at night. As the heads
reach maturity and the plants spread between the rows they shade the
ground and thereby lessen evaporation, with the result that they are
not in need of such consistent watering as they were in their earlier
stages. Therefore, should a grower find his irrigation supply likely to be
slightly below his requirements, losses will be far less probable in
lessening the water on the near-mature plants than half-grown ones.

ST s e
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Plate 99.
LETTUCE READY T0 HARVEST.

Harvesting.

Lettuce should be harvested as soon as they have reached maturity
(Plate 99). If allowed to remain they rapidly become bitter and
unpalatable. Winter lettuce are mature when the hearts are firm, and
if picked before this do not keep or travel satisfactorily. Summer
lettuce, being loose-leaved, may be cut when they reach reasonable
market size. In an endeavour to obtain large lettuce in the summer care
must be taken to see that they do not start to run to seed, for when this
oceurs they are commercially valueless. Harvesting extends over a
period of days, as it would be a rare ease to have all the lettuce from
the same planting ready within a day or so of each other. Cutting is
done either late in the afternoon of the previous day or early on the
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morning of the day of marketing. The former practice is quite satis-
factory in the winter, while the latter is more desirable in summer. A
pamphlet on lettuce packing for market is proeurable on application to
this Department.

Varieties,
The most popular varieties are the crisp, curly-leaved lettuce.
Various varieties are grown, but the most satisfactory at present are:—

Imperial 847.—This variety is by far the most popular and may
be grown in most localities all the year round.

Imperial 615.—This variety is grown to some extent in the
winter and is a particularly good lettuce. It is not recom-
mended for the warmer weather.

New York.—This variety is still grown in some loecalities for the
winter, but has been replaced by Imperial 847 for the
warmer months,

Seedless.—This variety is popular with a number of growers
during the hot months of the year. It is lighter in colour
than most of the above varieties but is large and is in good
demand.

Mignomette—A small variety of good flavour, and is recom-
mended for home gardens. It is not a market variety, being
too small, but will grow %¢ll at any time of the year.

GARDENING REMINDERS,

Green crops already in the ground should be kept growing.
Cabbage, lettuce, and silver beet will be more tender for being stimu-
lated by liquid manure. If should be remembered, though, that liquid
manure should not be applied if the soil is dry. The soil should be well
watered first and the liquid manure given afterwards.

Pumpkins and marrows may take up too much space in a small
garden, but if there is plenty of ground they should certainly be grown.
They are easy to grow, and the vines may be trained to advantage over
a low fence. The pumpkin and its relations like a rich soil, so plenty
of animal manure may be dug into the bed. Two or three vines will
produce all the pumpkins an average household would use. The fruit
should be allowed to ripen on the vine, and if picked when properly
ripe they may be stored for a long time. Queensland Blue is a good
variety,

‘When watering the vegetable garden it should be remembered that
one soaking every week is better than a sprinkle of spray every
day. Shallow watering is often a waste of water, as soil surface
evaporation is very rapid, and the roots of the plants get little or no
moisture at all. 'What garden soil requires is a good wetting, even down
to the depth of a foot, as most plant roots go down so far, and some
may even penetrate further. '
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The Value of Bird Life on the Farm.

HUBERT JARVIS, Research Officer.

M ANY farmers fully appreciate the importance of bird life on their

properties and accurately assess the part which the more commonly
encountered speeies play in the control of insect pests. Unfortunately,
however, others sometimes judge individual species of birds by their
more conspicuous behaviour which earns praise or condemnation not
always justified by a careful survey of their feeding habits. This may
explain the endless disputes in rural circles as to the value of birds
to the farmer.

In order to settle such controversies and to obtain an accurate
estimate of their value, the feeding habits of a considerable number of
birds have been studied in detail. This is not a diffieult matter, for an
examination of the stomach contents of a reasonably large number of
individuals in each species gives a good indication of its food preferences
and also suggests when and how, if at all, it may be prejudicial to the
farmer’s interests.

Plate 100,
TerNs IN FLIGHT,
[Published by permission of the Queensland Government Tourist Bureau.
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Many birds feed almost entirely on insects, others on seeds, some
on fruit and nectar, and a few on carrion. Not many are restricted
to a single article of diet and, if the preferred food is not available or
is in short supply, they may display unusual feeding habits. Some of
their depredations on the farm and in the orchards are due to this cause.
Again, the type of crop grown on the farm often supplies large
quantities of cereals or fruit similar to the native foods to which the
bird is accustomed, and it is not surprising therefore that crops are
sometimes attacked. A number of birds also show undesirable habits
which bear little or no apparent relation to their feeding and nesting
requirements.

The following brief review of some common birds will indieate their
varied feeding habits and also their imporfance to the farming
community.

Feeding Habits of Native Birds.

Of the three species of ibis in Queensland, the commonest is the
straw-necked ibis, so-called from the long, straw-coloured plumes
which flank the white neck. Large numbers occur in coastal and
inland swamps where breeding takes place and from which they fan
out in all directions seeking food wherever it ean be found. The
long, downwardly-pointed bill is particularly suited to foraging in the
ground for white grubs and other subterranean inseets, and the typical
‘“auger’’ holes made when the bill is inserted into the ground are

& ]

Plate 101.
SroMACH CONTENTS OF IBis.—Dragon fly larvie and water bugs.

well known in voleanic, red soils where white grubs are sometimes
a gerious pest of pastures. The diet includes a variety of other inseets
however, these being chiefly of the type which tends to aggregate in
swarms. Grasshoppers and army-worms thus provide part of the
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diet, so much so that the whereabouts of these insects can often be
determined by merely noting the paddock or part of a paddock in
which ibis congregate from day to day.

The frogmouth with its very wide gape, from which comes the
name, is a large, dark, sombre-looking bird whose colour matches the
dead branch usually selected as a perch. Somewhat owl-like in
appearance, it also resembles this bird in its night-feeding habit,
though, unlike the owl, it feeds almost entirely on insects. These
include the large cicadas whose shrill chirrup deafens the ear in the
gum-covered country where they occur, phasmids—long, grotesque-
shaped insects with flattened, leaf-shaped limbs—and the large
scarabmid beetles which congregate in great numbers in the vicinity
of trees after spring storms.

- 38 @
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Plate 102.
SromacH CONTENTS OF MAGPIE LArK.—Beetles, ants, and small seeds,

The magpie lark, known from its characteristic shrill ery as the
“pee wee,”’ 18 a moderate-sized, black and white bird often seen in
recently ploughed land searching for white grubs, wireworms, the
pupze of cutworms and army-worms, and other insects. Tt is also
credited with an appetite for the small snails in which the organism
responsible for liver fluke in sheep spends part of its life. Though
occasionally feeding on broadcast grain in and mnear fowl runs, it
seldom, if ever, attacks field erops.

The flycatchers include a number of very active, fan-tailed birds
with a sober-coloured plumage. The two best known are the restless
flycatcher, commonly termed the “‘secissor grinder’’ from the noise
made when it is hovering in the air, and the brown flycatcher,
frequently given the colloquial name, ‘‘Jacky Winter.”” All the fly-
catchers have similar feeding habits and subsist almost entirely on
inseets. These are mainly flies and small beetles which fall easy vietims
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to their rapid, yet well-controlled, feeding flight. This is ‘seen to
advantage in the Willie Wagtail, so often perched on eattle, from
whieh it darts to and fro to capture bush flies, stable flies, and March
flies.

Plate 103.
SromMacH CONTENTS oF FLYCATCHER.—Beetles, ants, flies, and cicada.

Woodswallows, though not real swallows, derive their name from
the typiecal, swallow-like flight which is frequently seen near the edges
of clearings and over the tops of trees. Some species are migrants
and only visit Queensland during the summer months. All are insecti-
vorous and capture wasps, bees, and similar insects on the wing.
Unfortunately, they sometimes nest near an apiary and attack the
bees as they enter and leave the hive. In a short time they ean
seriously weaken the strength of the colony and, as the honey produe-
tion from the hives iz determined by the number of worker bees
available to collect nectar and pollen, they may cause considerable
loss to the beekeeper. Another bird with very similar habits is the
familiar bee-eater known to most apiarists in the Eastern States.

The euckoo shrikes and related caterpillar eaters are all inseeti-
vorous, the latter being the more familiar beeause their pugnacious
habits so often attract attention during the mating season. Though
shy, they are not infrequently seen in fields where cultural operations
are in progress. They are not restricted to white grubs and other
insects in the soil, however, for grasshoppers and army-worms form an
important part of their diet.

A variety of small birds oeceurs in shrubby timber along the banks
of creeks and among leafy saplings in open, forest conuntry. They
include the thornbills, the babblers, the tits, the wrens, the finches,
and the robins. Normally hunting in pairs or small groups, they
seldom fly far from the nest and are typical of the vast number of



1 Nov., 1943.] QUEENSLAND AGRICULTURAL JOURNAL, 295

midgets in the bird world which feed almost entirely on insects.
Each has its preferences. Some seek out aphids, others favour scale
insects, while small caterpillars are destroyed by most of them. It
is probable that the absence of these birds from some built-up areas
in the city is one contributory cause to the heavy scale infestation
in shade trees and ornamental shrubs.

Plate 104,

Sromach CoNTENTS OF CATERPILLAR Harrr.—Caterpillars, erickets, cicadas,
and odd seeds,

The commonest of the frue owls is the Boobpok or mopoke whose
eerie hoot can be heard almost anywhere in the bush at night. Like
all owls, it has an aloof, cadaverous appearance quite in keeping with
its nightly habit of preying on small birds, mice, and some of the
larger insects. The insects include grasshoppers and several large
beetles, some of which are of interest to the farmer as oecasional pests
of field crops and shade trees.

Crows, currawongs, and magpies are large, black or black and
white birds found in forest country which is fairly well covered with
timber. Crows feed mainly on insects, but they are also partial to carrion
and ocecasionally to grain. They are particularly valuable in pastoral
areas on account of their scavenging habits, though they sometimes
attack the eyes of aged sheep and weak lambs, and are then a nuisance
to the grazier. In agricultural areas they may invade grain erops, but
geldom on a secale beyond the farmer’s power to deal with if. The
currawong moves about in small groups though these may merge and
become fairly large colonies when food supplies are abundant in the
one place as, for example, when the larger grasshoppers invade
subcoastal and pastoral areas. Other inseets in their diet are wasps,
ants, and beetles. Native fruits are also consumed, and at times the
eurrawong may be troublesome in orchards when the fruit is ripening.
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The magpie tends to be more solitary than the currawong, and is
perhaps best known for its pointless habit of uprooting seedlings both
in the field and in the nursery. The vice has no obvious connection
with the search for food.

=
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Plate 105.
STOMACH CONTENTS oF CURRAWONG.—DBeetles, ants, wasps, snail, and vegetable
matter,

The hawks and the related talon-footed birds of prey are well
represented on the farm by the common brown hawk and the Nankeen
kestrel. They prefer a varied diet eontaining insects such as cicadas
and grasshoppers, small birds, rodents, marsupials and lizards.
Owing to the aequired habit of attacking and carrying off chickens from
unprotected fowl runs, the brown hawk has a bad reputation.
Actually, however, insects and rodents which are undesirable on the
farm provide the bulk of its food.

Parrots, cockatoos, galahs, and parrakeets include some of the
most useful as well as some of the most destructive birds found on
the farm. The black cockatoo is usually restricted to serub or rain-
forest areas where it oceurs in small flocks which feed on the larger
borers found in dead and dying trees. To get at these insects, the
bark is stripped and torn aside by the powerful beak. The white
cockatoo is fond of grain and in some parts of the State raids maize
paddocks when the crop is maturing. Tt is very shy and not easily
lured within gun range. Some galahs are also very partial to grain
crops and present a troublesome problem in grain sorghum areas, partien-
larly where the area planted is small and their feeding is therefore
not dispersed over a considerable acreage.

The kingfishers are, for the most part, vivacious birds with a.
highly-coloured plumage. Most of them occur in the vieinity of water,
but they range far afield in search of food. The best-known member



1 Nov., 1943.] QUEENSLAND AGRICULTURAL JOURNAL, 297

of the group is the kookaburra, which is commonly found in open
forest country. Though fond of insects such as white grubs, weevils,
and grasshoppers, they also eat lizards, small snakes, and mice.

Honey eaters are small, slender, and often brilliantly-coloured
birds which abound in flowering eucalypts, tea trees, and Banksias.
Though feeding primarily on nectar and pollen, they capture large
numbers of the smaller insects associated with the flowers such as
ants, bees, wasps, and flies. Occasionally they also attack the softer,
cultivated fruits.

Plate 106.
BToMACH CONTENTS OF KOOKABURRA.—Cicadas, ants, spiders, and beeotles.

Feeding Habits of Introduced Birds.

The sparrow has spread widely throughout Australia since it was
first introduced to this continent. It increases rapidly, perhaps
because its food requirements are met by a wide range of insects,
seeds, domestic seraps, and fruit, White ants, eabbage moths, hlow-
flies, and aphids are among the principal insects caught by it, but, to
counter its usefulness in this way, are the damage done when flocks
feed on germinating grain crops and its well-known habit of snipping
off the tops of young vegetables. Nests in the eaves of buildings are
also a nuisance, not only through blockages caused to spouting, but
also becanse innumerable bird mites frequently invade dwellings when
the nests are vacated.

The starling, another introduced bird, feeds on a wide variety
of ingects, including ants, grasshoppers, and cutworms. Ticks are
also relished, and a flock may settle on resting cattle to feed on these
pests. Nevertheless, the starling must be considered injurious for it
does a great deal of damage to grain and fruit crops, particularly
during a dry season when alternative food supplies are scarce. Like
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the sparrow, the starling is very aggressive and tends to oust useful
native birds from areas where their presence is very desirable.

A third introduced bird, the Indian mymnah, is related to the
starling and at one time held promise of being a useful predator on
ticks. Unfortunately, it seldom flies far from residential areas and
has therefore made little, if any, contribution to the solution of the
tick problem.

Effect of Bird Life on Insect Pest Outbreaks.

From the foregoing outline of the feeding habits of the better
known birds, there can be little doubt that insects are the staple
food of most of them, and it is therefore necessary to determine what
contribution they malke to the prevention of pest outhreaks. Inseet
outbreaks are determined by a number of factors, the balance between
which decides whether or no they will oceur. These factors ineclude
weather conditions which may be favourable or unfavourable for the
insect, the amount and suitability of the available food supply which
set limits to the numerical inerease which may be possible, and parasites
which, with the aid of predators, destroy the pest with varying degrees
of efficiency. Birds are important predators on inseet pests and unlike
most of the insects on which they feed they have a relatively slow rate
of breeding. Henece, unless they move into an area in large numbers
during the early stages of an outbreak of an insect pest, they can do
little to stop an attack on erops and pastures. They may, however,
slow down the rate at which the inseef population increases and, with
the assistance of parasites and other predators, shorten the duration
of an outbreak. It would appear, therefore, that the most useful birds
are those which forage for food over fairly large tracts of country and
they will be most effective when the outbreak is merely local in its
ineidence. Some pests, e.g., grasshoppers, congregate in swarms before
they become important, and it is probable that by attacking such
aggregates of insects, birds do lessen the chances of a major onthreak.
Proof is, however, diffieult to obtain.

‘While admitting the value of most birds in eontrolling insect pest
populations, it may be argued that the damage caused to c¢rops by some,
the nuisance value of a few, together with the fact that even purely
insectivorous birds seldom diseriminate between beneficial and injurious
insects, offset any material gain to the farmer. The number of birds
with disreputable habits is, however, such a small propertion of the
whole bird fauna that indifference to the preservation to. bird life is
quite nnjustifiable. Birds have in no case prejndiced the establishment
of an industliy or have ever been responsible for more than negligible
losses to the farming community as a whole. Hence, the rural balance-
sheet must show a considerable credit on the side of birds thongh its
amount will always be a debatable subject. The mere existence of such
a credit necessitates a discussion of the methods by which the wmsthetic
charm and considerable utility of bird life can be preserved and, if
possible, made available to the community.

Protection of Bird Life.

Most progressive communities have prepared and put into effect
legislation which aims at the protection of at least the more useful birds.
All such legislation is based on some kind of classification, determined
after reviewing the feeding and other habits of the almost innumerable
species with which it deals. Some are protected because of their rarity,
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and others because they are useful or harmless. A few receive no
protection because they are a menace to the farmer. The destruction of
some birds is a criminal offence at any time of the year; others eannot
be destroyed during the main breeding season,

The protection of certain birds by simply prohibiting their destruc-
tion altogether or during specified seasons does not, however, go far
enough. Rural development, particularly in coastal areas, often
proceeds with little or no appreciation of its effect on bird life, and
some more or less unique and typically Australian birds are now so rare
that few people have ever seen them. This is largely due to the
destruction of their timbered haunts following the impact of settlement.
Recent legislation has taken cognisance of this faet and sanctuaries
have been created where birds and other forms of wild life can live
unmolested in their natural surroundings. These sanctuaries serve a
double purpose; they give wild life the opportunity to survive and also
enable the community fo see the ecountry in its original form.,

In Queensland, such legislation as ““The Fauna Protection Act of
1937,”" aims, among other things, at the preservation of the more useful
birds and has, consequently, a considerable bearing on both the numbers
and species found on the farm. Farmers have therefore a duty to both
themselves and the community to see that the intent of the legislation
is not nullified by vandalism, no matter whether it is due to ignorance
of the law or malicious habits in the individual.

HANDBOOK FOR QUEENSLAND FARMERS.

—oQo——
Readers are notified that VOLUME III.—INSECT
PESTS AND PLANT DISEASES, and VOLUME IV.—
SUGAR CANE AND ITS CULTURE—are now out of

print.

Volumes of the Queensland Agricultural and
Pastoral Handbook Series still available are—

VOLUME I.—-FARM CROPS AND PASTURES
(5s., post free);

VOLUME II.—HORTICULTURE (4s., post free).
Both volumes are obtainable from the Under

Secretary, Department of Agriculture and Stock,
Brisbane.
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Grazing Selection Improvements.
J. L. HODGE, Instruetor in Sheep and Wool.

PROPER expenditure on necessary improvements on the grazing

selection is most important. Under our land laws the selector is
responsible for an amount, assessed by the Land Court, for existing
improvements. It will therefore be readily understood that necessary
improvements on some areas will be greater than on other areas of the
same extent, this difference being dependent on existing improvements.
For the purpose of this article, it is proposed to take an area of land
quite bare, so that all necessary improvements may be touched on.
Where capital is available it is an easy matter for the selector to
inadvertently over-capitalise a grazing area. Therefore it should be of
first importance to estimate the cost of all improvements with the idea of
comparing the result, plus the value of the land, with the known value
of surrounding properties. The value of an improved selection is judged
by what it will reasonably produce annually, capitalised.

Water.

No land can be oceupied without a water-supply. If there is a
natural supply, so much the better. If not. provision has to be made.
This may entail extension of existing bore drains, the sinking of a well
or a sub-hore, or the provision of earth tanks. The choice of these shonld
be entirely governed by existing conditions, and the success or otherwise
of water projects in the surrounding country. If it is possible to arrange
for the extension of existing bore water supplies that should be done. If
water is to be got at reasonable depth and at a reasonable price by
sinking a sub-bore, it also should be done. In country where under-
ground supplies have proved too deep and costly, or salty when tapped,
recourse may be had to surface water conserved in earth tanks. In this
connection, the point is stressed that small tanks are a waste of money.
It has been frequently observed on a selection that although ample money
had been spent on surface water in the first dry spell the land is water-
less. This is the result of sinking several ‘‘pot holes’’ excavating small
tanks instead of spending the money available on one assured supply.

On a small gelection, such as is now under diseussion, a main water
supply, centrally situated, ensures that sheep do not have too far to
walk. Therefore, it is wiser to provide for a water supply and then
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consider sub-divisions, and not, as is frequently done, fence the conntry
into paddocks and then put an inadequate ‘‘pot hole’” in each.

The Homestead.

The homestead should be as good as is consistent with the capital
value of the property. Circumstances alter cases in this matter of a
suitable dwelling, particularly if the family is large. The ground plan
of a house, not too costly, is illustrated.
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Plate 107.

GrouND PLANX FOR A GrAZING SELEcTION HOMESTEAD.

The Horse Paddock.

Before ereeting any line of fence a horse paddock should be provided.
On new country too much time is lost hunting horses and house cows,
Consideration of the site is important. Some think a corner of the
property saves two sides of fencing. On the other hand, a horse paddock
centrally situated saves miles of horse work in a year, and the subdivision
fences attached to the horse paddock save just as much fencing as the
paddock in a corner. The horse paddock should be large enough to run
all the working horses and house cows comfortably, and perhaps a few
rams or ration sheep,

A six-wire fence is recommended. A five-wire fence is ample to
hold horses and eattle, but while on the job it is just as well to be sure
of rams and killers,

Yards.

Good, substantial yards should be bhuilt on a convenient site to

serve the double purpose of accommodating the milkers as well as the
horses. If the two bottom rails are kept low enough, rams and killing
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sheep may also be yarded without risk of their getting through. As to
gates, let it be urged that all gates on the property be properly con-
structed and swung. Make-shifts never pay, and, in many ecases, when
commenced with, remain for years to the discomfort and irritation of
all concerned, to say nothing of daily loss of time in opening and shutting
them.

The Boundary Fence,

It is assumed that it is necessary to rabbit- and dog-net the boundary
fence. In normal times, generous provision is made by the Department of
Public Lands in respect of the procuring of dog and rabbit netting,
Feneing timber should be considered and the choiee, if there is a choice,
should be made of that timber most useful for its longevity in the sur-
rounding distriet. Split pine, split ironbark, or round sandalwood are all
good fencing materials. With sandalwood, the post should not be less than
4 inches at the small end. Tt is considered a comparative waste of money
to erect a dog- and rabbit-proof fence less than 6 feet high. If funds
permit, it is advisable to run a top barbed wire,

Strainer posts should be at least 2 feet 6 inches in the ground and
well strutted. Strains may be 6 chains with fencing posts 12 feet apart.
BEvery fourth post should be a high post for the purpose of carrying the
top netting. All posts should be sunk to a depth of 20 inches. The
rabbit netting should be trenched and buried to a depth of 6 inches and
well rammed. The most satisfactory wire for the top netting is 123-gauge
steel wire. It is a good plan when using this wire to attach a couple of
feet of thicker, softer wire at strainer posts. This permits frequent
breaking when the 12}-gauge steel wire is in use. The netting should
be made as rigid as possible. Four plain wires are necessary in a fence
of this deseription—the first wire 6 inches above the ground, the second
in the middle of the rabbit netting, the third 3 feet from the ground
(at the top of the rabbit netting), and the fourth wire 6 feet from the
ground and ecarrying the top or dog netting. Care should be taken
when crossing watercourses with a nefting fence. Flood gates may he
constructed, or a flap of netting attached, well sunken in the ground,
and so hooked that flood waters will foree this flap down and pass over
without greatly damaging the fence. Generally, the greater number of
subdivision fences of sheep paddocks the better. However, the economic
division of the area will be greatly influenced by the water supply. In
every paddock access to water should be provided and the fence lines
should be as short as practicable accordingly. Again, a six-wire fence
is advised, and the fencing timber may be similar to that of the boundary
netting fence. Thought should be given to the placing of gates in sub-
division fences with the object of obviating the driving of stock distances
greater than necessary.

Ringbarking.

Ringbarking is necessary in timbered areas to bring the country to
a payable carrying capacity. The country to be ringbarked should be
chosen intelligently. Too often country is unwisely rung in a face.
Apart from commercially valuable timber, all good shade trees should
be left. Windbreaks across a paddock at regular intervals are valuable
for shade and shelter. Timber fringing waterways for some distance on
both sides should not be rung.
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There are two regular methods of ringbarking—collar-ringing and
frilling. Collar-ringing, usually applied to big timber, consists of a
double cut entirely releasing a strip of bark from the tree. Frilling,
which is usually applied to smaller trees, is done by a cut through the
bark and into the sapwood with a pressure of the axe outwards for the
purpose of leaving the “‘frill.”” With frilling, great care should be
taken to see that the cuts overlap so that the severance of the bark is
complete. The cost of ringbarking depends entirely on the class of
country and may range from ls. an aere to 6s. an aecre, according to
the density of the forest in the area chosen.

Drafting Yards.

Sheep-drafting yards are one of the most important of improve-
ments. Therefore, it is well to make a good job as soon as practicable.
On a small selection it is an advantage to have the drafting yards erected
in econnection with the shearing shed. If that is done, provision should
be made for a ramp from the yards for the purpose of filling the shed.
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The ‘‘bugle’ plan for a set of yards, as illustrated, will be found to
have many advantages. Where the timber is available, these yards are
comparatively cheap to construet and are adapted especially to the
handy working of sheep in times when labour is searce.
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The Shearing Shed.

In size and accommodation for men and sheep the shed should be
based on the earrying capacity of the property. When it is considered
that, in all probability, a shed is used only once a year it is a capital
cost and eare should be taken in estimating the cost. Whatever the size
required, the shed should be solidly constructed and every gadget thonght
of to facilitate shearing operations. The plan illustrated is of a four-
stand shed. It will be observed that the shed may be made larger or
smaller without greatly interfering with the general plan. In a shed of
this kind the average weekly cut, given fine weather, should be about
2,000 sheep.
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Queensland Cheese Production.
E. B. RICE, Director of Dairying.

UEENSLAND cheese production of 12,724 tons for the year
1942-1943 constituted a State record, and far exceeded the pre-
vious year’s production of 7,299 tons which was then a record.
Incidentally, Queensland was the largest cheese producer of the States
in the year under review, a position not held since 1934-35, and the
gross value of output exceeded £1,000,000 for the first time in the State’s
history. The effect of the diversion to cheese production, ecommenced
in 1940-41, and of the legislative enactment of 1941 compelling suppliers
in gazetted milk areas surrounding cheese factories to supply such
factories was only fully apparent in the year just coneluded. The stepping
up of produetion in a period of two years to almost treble the pre-war
level is an acecomplishment of which the industry can justifiably feel
proud. While hostilities eontinue and for some few years thereafter
there appears to be a ready market for all the cheese which Queensland
ecan produce.

Despite the huge inerease in production in recent years quality
has been well maintained. 22,344,785 lb. or 80.58 per cent. of the year’s
total output, was officially graded. The comparative gradings for
1942-43 and 1941-42 were :—

Grade. 1942-43. 1941-42,

Per cent. Per cent.
Choice and first .. = 44 i P i 7 e 72.83
Second i i ok e o .o 28,32 o 25.63
Third 7 . s A - - Bl - 1.54

The marked improvement in cheese quality in the past few years
may be regarded as a most satisfactory sequel to the campaign for the
rehabilitation of the cheese industry, initiated in 1938 and since then
actively pursued by the co-operation of the industry and the Depart-
ment. Special praise is due to the new factories erected in response to
the cheese expansion drive for the consistently satisfactory quality of
their produce. The results undoubtedly justify the Departmental policy
of insisting upon substantial and well-equipped factories and not per-
mitting manufacture in temporary structures without adequate equip-
ment,.
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The encouraging response to the pasteurisation of milk for cheese
manufacture has mo doubt contributed in no small measure to the
improvement in quality. Only seven of the fifty-eight factories are now
not equipped for pasteurisation, and, as these factories are all small units,
Queensland cheese is now mainly manufactured from pastenrised milk,

The average test of milk received was 3-82 and the range of tfests
was from 3-57 to 4.15. These tests reflect the suitability, from the
compositional viewpoint, of milk supplies in the cheese-producing areas
of this State. This is also borne out by the State’s mean yield of
10.35 lb. of cheese per gallon of milk and 2.78 1b. of cheese per Ib.
butterfat.

The average price (including Commonwealth Government subsidy)
received by suppliers was 1s. 10-06d. per lb. butterfat as against
1s. 6:58d. in 1941-42.

The use of artificially cooled holding rooms at fifteen factories, in
comparison with such an installation at only one factory in 1938-39, is
a pleasing feature of the progress of the industry. Its further extension
to all large factories when the necessary machinery is again available
should be encouraged as the final phase of the factory rehabilitation
programume.

Although much satisfaction can be felt at the progressive improve-
ment in cheese quality since the campaign was initiated in 1938, there
is still ample room for improvement, and it is hoped this will be heeded
by those few factories which have not given their due measure of
response. Inferior cheese will not be sought after by consumers in the
post-war period and factories continuing to manufacture same are likely
to be foreed out of produetion.

The attached table, prepared by Miss P. Horsley, of the Dairy
Branch, and summarising operations of each factory for the year
1942.43, will prove of interest to manufacturers and producers.

SUGAR CANE AND ITS CULTURE.

—oo——

Will readers please note that VOLUME IV.—
SUGAR CANE AND ITS CULTURE—of the Queens-
land Agricultural and Pastoral Handbook Series, is
now out of print and, in consequence, further

orders cannot be fulfilled.
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Unprofitable Sows.

E. J. SHELTON, H.D.A., Instructor in Pig Raising.

ROFIT in the pig industry is largely determined by the number and
gize of the litters produced by sows during their lifetime. Research
in England showed that, on the average, approximately one-third of
piglets born alive died before reaching six months of age. In one
investigation, average litter size at weaning age ranged from 5-6 pigs
weaned in the herd with the lowest average to 10.5 pigs weaned in the
herd with the highest. This question of sucker mortality in pig produc-
tion and why some sows become unprofitable is of considerable conse-
quence to the industry in this State, and the importance of obtaining and
retaining only those sows which will produee and rear large, thrifty
litters ean hardly be over-estimated.

Big letters are more profitable than small litters and sows whieh con-
sistently rear fifteen pigs annually pay better than thoss which produce
only ten pigs in the game period, for maintenance cost of the sow is very
much the same, irrespective of the number of pigs she rears to market-
able age. The small litter at weaning and at market age is not. generally
due to infertile sows but rather to loss by death during suckling and
final preparation for market, and as much of this loss can be
avoided by careful management it is important to ascertain the nature
of the causes of mortality and to consider methods for their elimination
or control.

Mortality Analysed.

In England during one series of investigations 13,860 living pigs
were farrowed from 1475 litters—an average of 9-4 pigs per litter. Of
these 11,340 or an average of 7-7 pigs per litter were weaned; the
remainder, representing 18.1 per cent. of the total, died or were killed
during the suckling period. Complete records of death covering 1,483
observations were obtained in twenty herds and these are analyzed in
the following table:—

ANaLyses of PREEWEANING MORTALITY.

Cause of death. Per cent.
Overlaid by sow 5 = =5 A e e .. 487

Bad doers - ; = - T b e s 22
Seour or dxarrhoea . .. Iy o, o we e 9.1
Insufficient milk from sow 8.0
Pneumonia and eolds .. - .. N B .. B2
Savaged by sow (canmbahsm) o e o o) .. 19
Aceident i o sab vre . I
Miscellaneous causes 3.7
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It will be seen that by far the most frequent cause of loss was
reported as ‘‘overlaid by sow’’ and occurred in about 49 per cent. of
the total litters.

As few sows can comfortably suckle more than ten or twelve pigs,
some pre-weaning loss is, of course, inevitable in very large litters. For
example, when 1,750 litters were arranged according to the number of
pigs born it appeared that 16 per cent. of the litters contained more
than twelve pigs at birth; an inerease in the number of pigs surviving
at six weeks occurred up to litters of twelve pigs, but where there were
more than twelve pigs in the litter at birth the inerease in pigs born
was discounted by a higher death rate; while in litters of fifteen or over
between 40 and 50 per cent. of the pigs died before they were six weeks
old. This experience has been borne out in observation in Queensland
where almost always more than 50 per cent. of the pigs in very large
litters die within a few days of birth—that is, in litters of fifteen or
more. Overlaying is usually the cause of death in such cases. While a
larger litter is, in itself, a predisposing condition to high pre-weaning
mortality there are equally important causes, many of which could be
removed by better management, such as transferring some of the litter
to other sows with small litters and hand feeding those that are
sufficiently strong.

In the rearing of piglets whose mother’s supply of milk was
insufficient excellent results were obtained by removing the piglets
immediately and feeding them on cow’s milk enriched with eream so
that the fat content was from 8 to 10 per cent. The amount of milk
fed should be 2 ounces per pig every two hours for the first few days;
later ordinary cow’s milk can be given, and subsequently skimmed milk.
Rolled or hulled oats can be given at ten days of age with good results.

Remedial Measures.

Overlaying may be due to elumsy, overfat, restless, nervous, or ill-
tempered sows, and any system which fosters these conditions should be
avoided. Clumsiness often results from over-feeding, while restlessness
may equally well be caused by under-feeding. Moreover, an irritable
pigman often induces nervousness and sudden movement which leads to
loss in naturally docile sows. This suggests that experience in handling
of live stock is certainly an essential to success. Even temperament and
contentment is, without doubt, inherited, and it shonld be possible to
obtain good tempered sows by selective breeding. Young pigs may also
be killed by failure to give the sow time to accustom herself to the
farrowing pen, by the absence of farrowing rails or a farrowing race,
and by the use of too long or too much straw or husk bedding in the
pen.
Careful observiation in England shows that, assuming two litters are
reared by each sow annually, roughly 10 per cent. more pigs would be
produced in the summer than in the winter months. No figures are
available in Queensland to show averages here, but as our winters are
invariably very mild and as stock can be maintained under the open-air
system the year round there should be.no. material difference, from a
elimatic point of view, between summer and winter born litters.

Death from scour and similar digestive troubles can definitely be
controlled by more care, a better knowledge of management, and by
removal of the cause when once that is known.

Tt has been suggested that unthrifty pigs should be removed from
litters on the basis that they are carriers of infection, unable to with-
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Unprofitable Sows.
E. J. SHELTON, H.D.A,, Instructor in Pig Raising.

PR-()FIT in the pig industry is largely determined by the number and

size of the litters produced by sows during their lifetime. Research
in England showed that, on the average, approximately one-third of
piglets born alive died before reaching six months of age. In one
investigation, average litter size at weaning age ranged from 5.6 pigs
weaned in the herd with the lowest average to 10.5 pigs weaned in the
herd with the highest. This question of sucker mortality in pig produc-
tion and why some sows become unprofitable is of considerable conse-
quenece to the industry in this State, and the importance of obtaining and
retaining only those sows which will produce and rear large, thrifty
litters ean hardly be over-estimated.

Big letters are more profitable than small litters and sows which con-
sistently rear fifteen pigs annually pay better than those which produce
only ten pigs in the same period, for maintenance cost of the sow is very
much the same, irrespective of the number of pigs she rears to market-
able age. The small litter at weaning and at market age is not generally
due to infertile sows but rather to loss by death during suckling and
final preparation for market. and as much of this loss can he
avoided by careful management it is important to ascertain the nature
of the causes of mortality and to consider methods for their elimination
or control.

Mortality Analysed.

In England during one series of investigations 13,860 living pigs
were farrowed from 1,475 litters—an average of 9-4 pigs per litter. Of
these 11,340 or an average of 7.7 pigs per litter were weaned; the
remainder, representing 18-1 per cent. of the total, died or were killed
during the suckling period. Complete records of death covering 1,483
observations were obtained in twenty herds and these are analyzed in
the following table:—

ANALYSER oF PRE-WEANING MORTALITY.

Cause of death. Per cent.
Overlaid by sow e e - Lo o = .. 487

Bad doers . 7 o 55 A e o -. 223
Seour or diar rhoea e s - - - s 9.1
Insufficient milk from sow 8.0
Prneumonia and colds .. i 3 = 508 e 5.2
Savaged by sow (ca.nmbahsm} s i3 s i PR )
Aceident : A e i i Rl
Miseellaneous causes 3.7
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It will be seen that by far the most frequent cause of loss was
reported as ‘‘overlaid by sow’’ and occurred in about 49 per cent. of
the total litters.

Ag few sows can comfortably suckle more than ten or twelve pigs,
some pre-weaning loss is, of course, inevitable in very large litters. For
example, when 1,750 litters were arranged according to the number of
pigs born it appeared that 16 per cent. of the litters contained more
than twelve pigs at birth; an inerease in the number of pigs surviving
at six weeks occurred up to litters of twelve pigs, but where there were
more than twelve pigs in the litter at birth the inerease in pigs born
was discounted by a higher death rate; while in litters of fifteen or over
between 40 and 50 per cent. of the pigs died before they were gix weeks
old. This experience has been borne out in observation in Queensland
where almost always more than 50 per eent. of the pigs in very large
litters die within a few days of birth—that is, in litters of fifteen or
more. Overlaying is usually the cause of death in such cases. While a
larger litter is, in itself, a predisposing condition to high pre-weaning
mortality there are equally important caunses, many of which could be
removed by betten management, such as transferring some of the litter
to other sows with small litters and hand feeding those that are
sufficiently strong.

In the rearing of piglets whose mother’s supply of milk was
insufficient excellent results were obtained by removing the piglets
immediately and feeding them on cow’s milk enriched with cream so
that the fat content was from 8 to 10 per cent. The amount of milk
fed should be 2 ounces per pig every two hours for the first few days;
later ordinary cow’s milk ean be given, and subsequently skimmed milk,
Rolled or hulled oats can be given at ten days of age with good results.

Remedial Measures.

Overlaying may be due to elumsy, overfat, restless, nervous, or ill-
tempered sows, and any system which fosters these conditions should be
avoided. Clumsiness often results from over-feeding, while restlessness
may equally well be caused by under-feeding. Moreover, an irritable
pigman often induces nervousness and sudden movement which leads to
loss in maturally doeile sows. This suggests that experience in handling
of live stock is certainly an essential to suceess. Even temperament and
contentment is, without doubt, inherited, and it should be possible to
obtain good tempered sows by selective breeding. Young pigs may also
be killed by failure to give the sow fime to accustom herself to the
farrowing pen, by the absence of farrowing rails or a farrowing race,
and by the use of too long or too muech straw or husk bedding in the
pen.

Careful observiation in England shows that, assuming two litters are

reared by each sow annually, roughly 10 per cent. more pigs wounld be
produced in the summer than in the winter months. No figures are
available in Queensland to show averages here, but as our winters are
invariably very mild and as stock can be maintained under the open-air
system the year round there should he no material difference, from a
climatie point of view, between summer and winter born litters.

Death from scour and similar digestive troubles can definitely be
controlled by more care, a better knowledge of management, and by
removal of the cause when once that is known.

. It has been suggested that unthrifty pigs should be removed from
litters on the basis that they are carriers of infection, unable to with-
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stand infection, and ave liable to infect others. Sows and boars with
skin eruptions, which, although it cannot definitely be said that these
are hereditary, certainly indicate weakened constitution and should be
eliminated ; only uniform litters should be kept.

Post-Weaning Mortality.

A great many of the deaths between weaning and marketing age
can be confrolled seeing that in this group deaths due to disease often
exceed those due to feeding problems. Hortunately, most of the diseases
to which pigs ave liable can he warded off if the animals are maintained
under sound hygienic conditions and are fed on sound foods. Accidental
deaths are small compared with others, and even these, which ineclude
deaths in railway waggons en route to factory or in yards while await-
ing despatch, comprise but a low percentage of the total number of
post-weaning losses.

Better Stock and Better Methods.

It is probable that here, as in England, the average sow is prolifie
enough though probably more cave is exercised there than here, and
while the use of reasonably prolific sows is essential to economic pig
production the reduction of pre-weaning and post-weaning mortality
by the practice of improved methods of management and housing pre-
sents a more urgent problem and one that ean morve readily be attained
than by the inecrease of the litter size at birth. Hxperience in Queens-
land suggests, too, that better results are being obtained under the open-
air grazing system than under the older and more insanitary method of
sty and small bare yard system of housing.

T

e
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Plate 110,

SmALL YArDs AND OveER-FREDING.—A group of pigs like this will become
excessively fat if eonfined in a small yard and fed with a superabundance of maize.

system had its place when there was a continuous demand for very fat meat;
but changing market demands necessitate alteration in methods. These pigs should
be running on a large area of lucerne and pasture land, and be allowed in the
maize-feeding yard only an hour or two every day.
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Disease Wastage in Poultry Flocks.
L. G. NEWTON, B.V.Se.

AS a consequence of the war, the poultry industry, in common with

others, has had to contend with diffieulties, such as lack of labour,
and inereased price and secareity of poultry foods. To overcome these
diffieulties, and at the same time face up to the acute shortage of eggs,
flock owners are being called on to make every effort to reduce wastage
and inerease production,

How can egg produection be increased? Many suggestions present
themselves in answer to this question, but a eritical examination of the
situation will show that the most immediate and certain means is by
the prevention and control of diseases, thereby prolonging the life of
the laying hen. After all, irrespective of her potentialities the number
of eggs which can be laid is determined by the length of the healthy
laying life of the bird.

Disease is a most important source of wastage beeause not only does
it take effect by directly killing off large numbers of birds, but also when
death does not oceur production may be greatly reduced or may even
cease enfirely. The latter factor is very often more important than the
former, e.g., the mortality in flocks affected with black comb is seldom
higher than 2 per cent., whereas production may be depressed for two-
three months. In other words, the efficiency of production is greatly
lowered.

The question of disease prevention and control is tightly bound up
with all phases of management—breeding, feeding, housing, and other
activities. Good husbandry will often stave off disease, while bad
management predisposes the flock to attack.

In considering the problem on a broad basis, the first essential is
to start with healthy breeding stock selected for constitution, stamina,
and type. When mating the breeding flocks, therefore, a definite
standard should be set, and any bird not measuring up to that standard
should be culled.

‘With the highly intensive methods of poultry raising of the present
day demanding huge numbers of chickens over a comparatively short
breeding season, it would be tedious to handle each individual bird
before including her in the breeding pen. On the other hand, the
tendeney is to “*flockmate’’ the required number of roosters with a pen
of pullets without any semblance of eulling at all. This practice of
indiseriminate mating cannot be too strongly condemned and is
undoubtedly a cause of loss of stamina and increased mortality in
poultry floeks over recent years.
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The practice of pullet breeding, unheard of in earlier years, is now
commonly used to obtain early chickens. It has the grave disadvantage
that a bird might be a poor producer or “‘break down’’ during its pullet
vear, DBefore this is known, many of her eggs will have been hatched
and the chickens distributed. By breeding from older proven birds,
one at least has the knowledge that they have sufficient stamina to stand
up to one year of production without ill effect.

Leucosis.

A further point well worth considering in this respect is that some
authorities now believe that leucosis can be controlled to some extent by
breeding from older resistant birds. It is suggested, therefore, that
commereial hatecherymen should retain for hatching for their own
requirements eggs from second and third year or even older birds only.
By extending this procedure over a number of years it should be possible
40 build up a leucosis-resisting flock.

Pullorum Disease.

It should be a regular practice to have the breeding flock blood-
tested for pullorum disease each year before mating, taking care to
remove all positive and suspicious reactors from the breeding pens.
‘While an annual test carried out in this way cannot be caleulated to
bring about eradication except perhaps over a number of years, it has
undoubtedly been responsible for a great reduction in chicken mortality
in their first week of life.

Coccidiosis.

Coceidiosis accounts for more losses, and is more difficult to control
than any other specific disease of chickens. The most effective control
measures econsist of strict attention to sanitation, eleaning up regularly
avery 24 hours in acute cases. To facilitate cleaning, each unit should
be of convenient size, e.g., 100-250 chickens. A light covering of litter
on the floors will assist in drying out moisture in the droppings and, at
the same time prevent the droppings from sticking to the floor. Although
many medicinal treatments have been preseribed, their value is limited
and, if used, they should be combined with measures of sanitation. Every
effort should be made to anticipate the outbreak and apply immediately
the most intensive methods of control. The usual age of infection is
from six to eight weeks, but early hatched birds may escape it entirely,
while it may oeccur as early as one week old towards the end of the
364801,

Wrong Poultry Practice.

‘With regard to other losses in chickens, it can be surprisingly but
truthfully said that more chickens die every year from incorreet manage-
ment than from specific diseases. Brooding is one of the main factors
in determining the ultimate productivity of the full-grown bird, and
undoubtedly many birds are prevented from ever reaching their poten-
tial production because of setbacks in their early life. As far as prac-
ticable, brooding should be under the supervision of one person to
obtain uniformity. The comfort of the chickens should be the guniding
factor in deciding the correct temperature rather than any arbitrary
level. The effects of overheating and lack of ventilation are equally as
serious as underheating or chilling.
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Fowl Pox and Worms,

From six weeks onwards the two diseases of young stock to be
guarded against are fowl pox and worm infestation. The former disease
may be considered endemic in the Brishane metropolitan areas., For
this reason, greater use should be made of vaccination in the prevention
of the disease. Whilst there is still a great deal to be done in the
standardizing of vaceines, reliable ones are available on the market and
wider use of them is recommended. It must be stressed, however, that
only healthy birds should be vaceinated ; vaceinating nnthrifty birds or
those suffering from any ohbvious disease is only courting trouble. Tt is
also important to remember that if a portion of the flock is vaccinated,
the disease will oceur, very often severely, in the remainder of the
young birds. It is essential, therefore, that all young birds be done at
once.

‘Worm infestation is most severe among growing stock, about twenty-
five adult Asearadia being pathogenic, while older birds can withstand
up to forty. Worm parasites often assume pathogenic importance,
particularly where chickens are being reared semi-intensively or on
unspelled ground. Treatment in these cases is necessary and should be
applied promptly and the birds then moved to fresh quarters. The
most satisfactory treatment consists of a flock administration of nicotine
sulphate of which a limited quantity is available. The drug is added
to a wet mash at the rate of -5 ces per 1 1b. of food and fed over a
period of four to six days. Drug treatment is of little value, however,
unless combined with striet sanitation measures. If the birds are treated
and returned to dirty pens they quickly become reinfested.

Disease Control.

Leucosis is now more prevalent in Queensland flocks than any
other disease, and because of lack of knowledge of the cause and its mode
of action it is difficult to set down definite control methods, but the
following recommendations should be helpful:—

(#) Breed as far as practicable from two- to three-year and even
fourth-year hens in the hope of gradually increasing the
resistance of the flock.

(b) Handle growing pullets with the utmost care. Sudden
changes in feeding or housing, frights or foreing, particu-
larly at the time of commencement of laying, are likely to
bring on an attack,

(¢) Cull birds showing signs of the disease heavily.

Outbreaks of blackecomb are now confined mainly to growing pullets
and its worst effect is fo retard the onset of laying. There is no specifie
treatment but dosing with Epsom salts in the early stages tends to bring
about quicker recovery.

The relationship of feeding to disease control has been clearly
demonstrated over the past year. It seems quite certain that the use of
substitute foods, as a result of shortage of wheat products, has been the
cause of the appearance of curled toe disease—caused by a deficiency of
riboflavine—for the first time in this State. This disease was diagnosed
in several flocks, all being fed the same ration, and the affected birds
quickly responded to a corrected diet.

Poultrymen who mix their own rations are advised to give eareful
eonsideration to the purchasing of apparently cheap foods. Standard
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feeding tables should be consulted, and if not familiar with these,
poultrymen should obtain expert advice on the comparative food value
in terms of protein and carbohydrate content, &e., as well as their
relative monetary value. Care should be taken to include the correct
proportion of each ingredient, for when a substitute food is added the
whole ration may require re-balancing.

Repeated or sudden change of the ingredients is always apt to cause
a check in laying, and any change should be introduced gradually.

Although it may seem costly in the initial outlay, it is more
economical over a given period to feed the maximum in quantity and
quality. It is recognised to-day that a high intake of good quality food
will give inereased production, growth and resistance to disease.

‘When computing rations, the protective foods, ie., the vitamins,
should receive due consideration. The two important ones at present
are A and riboflavine, There is little exeuse for the occurrence of
vitamin A deficiency in Queensland flocks as there are so many vitamin
A-rich foods available, e.g., yellow maize, green feed, lucerne chaff, and
codliver oil (pilchardine). It would be false economy to exclude all
sources of this vitamin from the ration, although their initial cost may
appear high. Similarly deficiency of riboflavine can be prevented by
including bran, livermeal, milk, ete., in the chicken ration.

With the temporary boom in the industry, many poultry farmers
may be tempted to rear ‘‘a few more chickens,”’” and thus add an extra
burden to their already overcrowded accommodation. There are very
few commercial farms which are not at present overerowded to a risky
extent. It has been proved that the incidence of disease increases
directly in proportion to the increase in overcrowding.

It is preferable to raise chickens intensively on a conerete floor well
covered with litter until they are four to six weeks of age, after which
they may be given range with ‘‘arks’’ or colony houses. In this way
fresh ground for each bateh of chickens can be arranged. With the
semi-intensive system the runs become heavily charged with parasite
eggs, coceidia, ete.

Laying birds when housed intensively should be given ample floor
space, as it has been proved that overcrowding gives decreased produc-
tion and inereased mortality. At least 4 square feet should be allowed
for each bird with the intensive system.

The regularity of cleaning poultry houses and the choice of litter
are points which might well be left to the diseretion of the individual
poultry farmer. It is pointed out, however, that the litter should be
4.6 inches deep to provide scratehing exercise and at the same time dry
out moisture from droppings and litter.

Disinfectants are valuable in maintaining proper sanitation, e.g.,
in incubator and brooder disinfection. Care should be taken in selecting
a suitable disinfectant. Points to be taken into consideration are the
cost, efficiency in the presence of organic matter such as droppings, ease
of application, and the time required to kill germs. Their odour is no
guide to their effectiveness, and often those which appear costly initially
are most economical.
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Summary.

most obvious means of reducing wastage and increasing egg

production by the prevention and control of disease may be summarised
as follows:—

(1)

(2)
(3)

(4)
(8)

(8)

(7

(8)
(9)

Breed only from hirds of a definite standard of stamina, constitution,
and health.

Blood test each year for pullornm disease,

Endeavour to anticipate eoeccidiosis. Rely mainly npon sanitation
for its comirol.

Pay particular attention to brooding.

Vaccinate against fowl pox or in arens where the disease oceurs every
year,

As a means of combating lencosis—

(a) Breed from older birds.
(b) Cull heavily.
(¢) Manage pullets carefully.

Practice regular hygiene to prevent worms reaching harmini
numhbers.

Feed a well balanced ration of good quality food.

Avoid overcrowding, Rear growing stoek on fresh ground or free
range.

are

Queensland Agricultural and Pastoral Handbook,
stocks of—

HANDBOOK VOLUMES OUT OF PRINT.

—

Because of an extraordinary demand for the

VOLUME II.—INSECT PESTS AND PLANT
DISEASES, and

VOLUME IV.—.SUGAR CANE AND ITS
CULTURE

now exhausted.
Copies of VOLUME I—FARM CROPS AND

PASTURES, and VOLUME II.—HORTICULTURE—
are still available at the prices stated in the
advertisement on the back cover of the Journal, on
application to the Under Secretary, Department of
Agriculture, Brisbane.
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A PETROL DRUM STAND, PIPE TuBNS

This device makes lifting a petrol drom Down
unnecessary. With 4 x 4 material a stand is made
fo keep the drum eight inches or so off the ground.
Into the end of the drum a 23-ineh nipple on a
i-inch pipe is serewed. To this is conmected a
f-inch elbow and 20 inches of §-ineh pipe, threaded
at both ends. When petrol is wanted the serew
cap is removed and the pipe to the left turned
down until the petrol runs into the bucket. To
shut off, the pipe is lifted to the upright position
again and the cap replaced.

NAIL-DRIVING WITHOUT TEARS.

To drive a mail in an awkward spot without the risk of damage to your fhumb,
first thrust the nail through a piece of stiff paper and hold this instead of the nail.

CATCHING CHICKENS.

A hinged panel covered with wire
netting makes it a simple matter to eateh
chickens in the house or in the corner of
a pen. A long pamnel (5 to 7 feet) and
a short one (2% to 3 feet), both the same
height (30 to 36 inches), hinged together
is used as shown. Panel frames are
1 x 4 timber covered with Il-inch wire
netting,

With a light weight portable panel
like this, chickens of any age can be
eagily and quickly held in the eormer of
the pen for eulling or for testing or for
any other purpose.

IMPROVISED PIPE VICE.

The accompanying sketech shows how
to agsemble a handy emergency pipe viee
by using a couple of pipe wrenches. Set
the wrenches with the jaws faeing in
opposite directions and the handles
spread at an angle. Put the pipe in the
wrenches as ghown and with the left hand
hold it firmly against the ground while
it is bheing eut.

TIGHTENING LOOSE THREADS.

One layer of fine brass gauze wrapped round the thread will usually do the
trick. This has been found to be particularly effective on worn gland nuts from
pumps and stuffing boxes.
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Care of Mother and Child.

Under this heading an article supplied by the Maternal and Child Welfare
Service of the Department of Health and Home Affairs, dealing with the
welfare and care of mother and child, is published cach month.

SAVE THE BABIES.

THE hot season is coming. Probably more babies will become ill during the

next three months than during any three months in the year. It is—though it
should not be—a dangerous season for babies. They may become ill from an
infeetions but preventable disease.

Summer diarrhoea, dysentry, gastro-enteritis, by whatever name it may be
ealled, is an infectious disease. It is eaused by germs which are earried about by
flies. What can mothers do to save their babies from it?

Natural Feeding,

The first way to save the babies is by giving them their natural food; the food
which is perfectly clean, fresh, and safe. Never wean the baby during the next
three months if it ean possibly be avoided. If it is necessary to wean him, or if
he has been weaned already, the problem is a much greater one.

Care of Milk and Other Baby Foods.

Most women who have to keep house in a sub-tropieal climate hope that post-
war housing plans will ensure that domestic refrigeration will be available to all.
In the meantime, the baby’s milk will probably have to be kept fresh without it—
often without ice also.

The germs of dysentry are never present in freshly boiled, sealded, or pasteurised
milk, for hoiling or pasteurising lkills them. So the first thing to do is fo make
up the baby’s milk mixture as soon as the milk is delivered, following carefully
the written directions which the doector or the sister at the Welfare Centre has
given. Then cool the milk quickly by placing the jug—well covered with two
thicknesses of mosquito net or coarse muslin—in running water or frequently changed
cold water. This quick cooling is most important. As soon as the milk is cool,
it should be placed in the ice chest, or failing that, stood in a pie dish filled with
ecold water, allowing the muslin covering to dip into the water all round. The
digh should not be stood in the kitehen or in a closed eupboard, but in a safe in a
draughty place in the open air on the shady side of the house. Milk and other
foods should be kept away from dust and as far as possible from drain openings,
tubbish heaps, or garbage of any kind. The Welfare Centres have o good pattern
for a cooler which can be made from rustless iron or kerosene tin, but materials to
make it may present a difficulty at the present time.
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Pasteurised milk delivered in sealed bottles should never he placed in water,
which in summer may be warmer than the milk and so eause it to po bad. The
bottles should be placed in an ordinary wooden candle box and surrounded with
cloan chaff or sawdust, and kept in an outside safe or other cool, airy place. By
this means bottled milk delivered cool at the house may be kept cool and safe for
a whole day even in hot weather. Pasteurised milk, not sold in bottles, should
be treated as warm milk and sealded.

If in the country and there is nothing but tank or bore water to depend on,
it should be remembered when the weather is hot to keep a bucketful of water in the
open air all night and, in the morning, shaded from the rising sun. In this way,
the baby’s millk may be suecessfully eooled.

Dried milks, sugar, and all utensils used in the making of baby’s foods should
be well covered from flies. It is a good plan to have a small table kept speeially
for the baby’s things and covered with a voile or muslin cover weighted at the
corners, Bottles and teats should be very ecarefully treated—the Welfare Centre
sister will show you how to clean them and keep them so that they will not constitute
a danger to the haby.

Burn the dummy—nothing that ecan be donme will make it safe. It should be
remembered that one fly on the dummy or on a baby’s food may spell death or a
severo and weakening illuess for the baby. It is not said that every mother who
does her very best will never have a sick baby, but it is asserted that sueh babies
will not become ill so easily and they will recover much more quickly. The health
and the lives of our Queensland babies are in the hands of Queenslanl mothers. This
summer everything should be done to save the babies, who are so valuable to the
country, especially at the present time.

Questions on this and any other subject concerning maternal and child welfare
will he answered by communicating personally with Maternal and Child Welfare
Information Bureau, 184 8t. Paul’s terrace, Brisbane, or by addressing letters
“‘Baly COlinic, Brisbane.’’ These letters need not be stamped.

IN THE FARM KITCHEN.
The Makings of a Square Meal.

Vegetable and Bone Soup.—Take a pound of ghin of veal or mutton, or bones
of some young animal—lamb, chicken, kid, rabbit, &c.; ¢hop up so as to expose
marrow; place in a saucepan and eover with one and a-half pints of cold water,
and half to one tablespoon of malt vinegar, but no salt. Simmer gently for some
hours, the longer the hetter, add a handful of mixed vegetables and simmer again
for one hour; strain and make up to one pint; and allow to set into jelly. Praecti-
cally any vegetables may be used, according to the season, and should inelude, from
time to time, eabbage, spinach, lettuce leaves, turnip tops, heans or bean strings,
carrots, parsnips, turnips, onions, cauliflower, fresh or dried peas, celery, potato,
pumpking, &e. TFrom time to time add other odds and ends, such as a piece of
liver or brains, or a teaspoon of marmife, sweethread, and so on. By varying the
constituents of the soup, a variety of neecessary elements is ensured in the child’s
food. Do not skim all the fat off the soup as it is mostly marrow fat and very
nutritious, This soup ean be used on two consecutive days if it is brought fo a
boil at night and kept in a cool place.

American Soup—Take 1 1b. neck mutton, # 1b. peas (fresh, dried, or split),
1 1b. tomatoes (fresh or tinned), 1 onion, 1 earrot, 1 turnip, saltspoonful of sugar,
a little celery, pepper, salt, 24 quarts water.

Sonk the peas and put them in a pan with the mutton and water. Boil up, then
add onion, carrot, turnip, and celery, cut into small pieces, and the sugar, Boil
slowly for two hours, then add the tomatoes, also eut up small, and boil for half an
hour longer. Take ouf the meat and put the soup through a fine sieve. Return
it to the saucepan, add the pepper and salt, and serve with small squares of fried
or foasted bread.

Brown Stew of Tripe—1 lb. tripe, 4 onions, 1 oz butter or good dripping,
1 tablespoon flour, 4 pint water or stoek, salt and pepper. Soak tripe and serape it,
put inbo cold water in saucepan and bring to the boiling point; drain tripe and
cut into neat squares. Prepare onioms, cutting them into slices. Melt butter in
a satcepan, add onions, and fry a golden brown; add flour, brown lightly, add water
or stock, stir till boiling, season; add tripe, and allow to simmer gen tly for two hours.
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Minced Tripe for Children—Cleanse the tripe, and pasg it and n peeled onion
through & mincing machine. Sprinkle with salt and pepper, and put in a sauncepan
. with a little water. Simmer for three hours. Blend one and a-half tablespoonstul
of flour smoothly with a cup of milk; add this to the fripe and stir till it boils,
Simmer ten minutes longer and serve.

Cheese and Potato Pie—3 or 4 large potatoes, 2 1b. dry cheese, pepper and
salt, # teaspoon marmite, 3 pint water.

Method.—Peel and slice potatoes and grate the cheese; dissolve the marmite
in the water; line a piedish with slices of potatoes, put a layer of grated cheese
on these, and then another layer of potatoes, cheese again, and so on, until the
dish is full, having potatoes on the top. Season each layer and then pour over the
water and marmite. Cook slowly ome hour,

Cuewmbers with Parsley Sauce.—Teel the cueumbers and put them into boiling
water, slightly salted, and c¢ook for ten minutes. Drain 'WE‘-E and cut into slices
abouf an inch thick. Melf a liftle butter in a small frying pan, put in the cucumber
and some fried sliced eschalot, salt and pepper, toss over the fire for a few minufes,
then add a cupful of white sanee and chopped parsley. Cook gently for five minutes.

Steak and Iidney Pudding—Take 14 1b. stewing steak, 1 1b. bones, % 1b. flour,
pinch salt, 4 1b. ox kidney, salt and pepper, 6 oz suet, water or stock.

Wash bones, place in a saucepan and cover with eold water. Bring to the boil
and skim, then season to faste and simmer for three hours. Cuf steak and kidney
into small pieces, roll in flour seasoned with pepper and salt to taste. Sift flour
and salt into a basin., Mix in the shredded suet, and add enough cold water to
make into a stiff paste. Cut off one-third of the paste for a lid.

Roll out remainder of paste, and line a greased pudding bagin with it. Pul
in the steak and kidney. Almost fill basin with stoek from the bones, or if you
do not have bones, use water. Roll out paste for lid and fix over basin, pressing
the edges well together. Cover with greased paper and then with a flonred pudding
cloth, Tie down with string. Place basin in a saucepan of boiling water to cover,
put on the lid and beil for 34-4 hours. Enough for six to eight persoms.

Dried Fruit T'art—One half eup seeded raisins, one half eup currants, one piece
shredded lemon peel, dried apple, one tablespoon sugar, one half eup water, the juice
and grated peel of half a lemon, nutmeg, and a little salt, one teaspoon of butter.
Minee the apple, and boil all together for fifteen minutes, line a tart plate with
pastry rolled thinly, put in the mixture when eold, and eover with pastry. Mark
the edges neatly, brush the top with milk, and bake for about thirty minutes. Dried
apple should be soaked the night before and cooked before adding to the other
ingredients. Dried peaches or apricots can be used. The raisins and currants ean
be omitted, but add very mueh to the flavour and nourishing qualities of the tart.

PRINCIPLES OF A xoh-thmrte bk cninn »
BOTANY F OR Queen:nsland 'r.rees and shrubs, and of
QUEEN SLAND :::-:;Tmsl‘ utility to the man on the

FARMERS.
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