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Cvent and Comment.

The New Year in Agrieulture.

1936 should be an extraordinarily interesting year in Queensland

Agriculture. Apart from our normal eropping programmes,
the suceess of which depends so largely on seasonal circumstances, we
shall see the expansion of a poliey that, it is believed, will have a definite
beneficial influence on the future of agriculture in this country. We sghall
see new developments in agricultural research for the purpose of inereas-
ing efficiency, quality, and stability of erop produection and disposal. We
shall see the tackling of many perplexing problems with which primary
industry is faced in this State—problems, many of them, common to
agrieulture the world over. The investigation of those problems—and,
let us hope, their solution—ealls for the co-operation of our hest brains.

Research is the Agrieultural Department’s biggest job. It cannot
help farmers to plan their production, to reduce their costs, to fight
vegetable and animal diseases and pests, to produce better crops and
live stock, to market their products efficiently without first studying
how these things may bhe done. The Department has, accordingly,
strengthened its scientific staffs and extended its seientific services. A
new Research Burean will commence to function early in the New Year;
the Bureau of Tropical Agriculture, established recently at South
Johnstone, will commence its planned field programme; the Dairy
Research Laboratory, now fully staffed and equipped, will enter on
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new and important phases of its work; while the Marketing Branch of
the Department, which may be regarded asg the foundation of a future
Burean of Agrieultural Economies, will intensify its activities towards
the attainment of a balanced rural industry in Queensland.

In our progress towards general social betterment we need more
science, particularly in agriculture which, when all is said and done,
is the basis of all our activities. Science, after all, is merely organised
knowledge. The science of production is familiar to most of us, but
it is not of much value unless the goods we produce can be distributed.
The need arises, therefore, of studying primary factors in successful
farming—marketing, consumption, interstate and internmational trade,
movements of population, and commodity prices. The main business of
agriculture is food production, and food consumption is limited, of
course, by the capacity of our collective stomach. Technical progress
in distribution is just as essential as the production of wealth.
Standardisation and grading are not only for the purpose of protecting
the econsumer, but should also make it possible for farmers to get higher
prices tor produets of better quality.

The most important and most difficult problem in marketing is in
bringing about changes in our present methods, practices, and facilities
in order to promote efficiency and lower selling costs. Any reorganisa-
tion of marketing methods and facilities requires very careful study
in order fo find a practical way of eutting out costly methods and
unnecessary serviees. That will be one of the jobs of the economist in
the coming year,

The regulation of methods and practices—for the purposes of
direeting vather than regimenting the producer—as provided for in
our existing legislation will, presumably, be another subject for study
in 1936; and it is obvious that research and educational work are
necessary in order to indicate how praetical improvements in marketing
can be made. Improved marketing and better education can also go a
long way towards increasing the eonsumption of eertain foods. Recent
surveys have shown, for instance, that in our cities there is a widespread
under-consumption of milk and vegetables. To a great extent this under-
consumption can be remedied by better marketing and distribution.

For the dairy farmer, the Dairy Researeh Laboratory should be of
special valoe in the coming year. Dairying actually is the most complex
of our rural industries, for it is not a single industry but a group of
related industries of vast economie and social importance to Queensland,
the only country in the world, by the way, that is dairying sueccessfully
and on a large commercial scale within the tropics. Obviously research
work is of enormous value to the industry in all its branches. In the
course of the year just beginning, greater attention will, no doubt, be
given to the advantages of selecting breeding animals for both milk and
meat produetion.

The increased interest now taken in our indigenous and introduced
grasses by farmers as well as graziers is clear evidence of a broader
appreciation of the value of grass in our rural economy—a ‘‘grass
consciousness,’’ so to speak. This is as it should be, for Queensland is
remarkably rich in the number and nutritive value of its native grasses.
About 450 have been classified, and a strong characteristic of many of
them is their drought resistance. We are now thinking of grass in



1 Jan., 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 3

comparison with other field crops and it is not hard to foresee that the
attention given to the annual fodder crop will be extended to the
permanent pasture in general agricultural practice. That that should
be so is plain in the light of the fact that at least T0 per eent. of our
national income is derived from our grasslands. Grass is, therefore, the
most important erop in the whole range of the State’s production. In
our grasslands—oparticularly the Mitchell and Flinders grass country
of the West—we have a wonderful asset and a great inheritance. Our
job—and this is part of the research programme for this year—is to
preserve that inheritance by preventing that asset from vanishing
through any misuse or abuse of grazing lands, whether through lack
of intelligent pasture management, wantoness, or sheer greed. These
problems are often, unfortunately, questions of human nature rather
than of economics. Grass is the best and cheapest stoek food, and yet
through human perversity it is the most abused. No country can make
progress on worn-out pastures.

Man’s maltreatment of the soil or of its natural forest and grass
cover is a cause of increasingly destructive erosion by wind and water.
That is another of the research jobs for the coming year, and in regard
to which we have not yet realised fully the high cost of doing nothing.
Studies condueted recently by the Forest Serviee in California produced
evidence that vegetation not only obstruets and retards the run-off of
gurface water, but also by means of leaf litter and the action of roots
keeps the top soil so porous that a large proportion of rain water
percolates continuously into the soil to increase underground supplies.
Litter-covered soil was found to absorb five to ten times as much water
as that absorbed by bare soil. Run-off was just the reverse—ten to
thirty times as great from bare soil as from litter covered soil. Generally
from a hundred to a thousand times more soil was swept away from
bare soil plots than was eroded from forest-covered plots and, under
ordinary field conditions, it was found that heavy rain falling at an
hourly rate of an inch upwards, even though of brief duration, quickly
puddled the surface soil, sealed the soil pores and started a rapid process
of gully erosion.

The loss of soil through wind erosion is tremendous, as every
observer on the land knows. A well-authenticated ease is reported from
Tkraine, where 700 widely distributed measurements of a violent dust
storm were taken, and they showed that a total of 15,400,000,000 tons
of soil had been swept up into the air and deposited in other parts of
the country as well as in Poland and Roumania. This type of soil
denudation, just as in the case of sheet and gully erosion by water, is a
usnal consequence of unwise use of land. Nature, however, has pointed
the way to recovery. The dominant influence of vegetation—whether
it be windbreaks of forest trees, grass, close-growing cover crop or
shrubs—as a controlling factor stands out as an impressive fact. A
combination of the vegetable factor with mechanical control—terracing
contour cultivation and sod banks where gully erosion is threatened—
are among the most practicable means of preventing the loss of surface
soil from farm lands.
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another period of sustained progress. The past year has

been one of expanding activity as several new under-

takings of vital concern to farming and pastoral interests
have been successfully launched. Chief amongst these are the
establishment of a Dairy Research Laboratory and specialised
nutritional and disease research in the pastoral industries.

WITH the opening of the New Year, 1 look forward to

The Department is an essential part in the life of the farming
community and is always prepared to give service in the cause of
farming. We have highly trained officers
whose life work is the advancement of one or
other of the many matters associated with
farming. Our degree of usefulness, however,
is measured by the degree of co-operation
we succeed in obtaining from the primary
producer of the State. Unless you acquaint
us with your problems, we are frequently
unaware of their existence.

Might 1 suggest, therefore, that the
coming year be made outstanding on account
of the number of new contacts we make

and the expanding service we are able to give in consequence.

On behalf of all officers of the Department, [ wish all our
primary producers a good season and a series of successful
operations.
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Diseases of the Tomato.

By J. H. SIMMONDS, M.Se., Plant Pathologist.

THE tomato is subjeet to a number of diseases which demand special

attention from the grower if a healthy erop is to be obtained. The
two most important maladies in this State are Irish blight during the
cooler months and Fusarium wilt in the summer. The individual
diseases are first dealt with separately, followed by a summary of the
precautions it is necessary to take for their control. It will be noticed
that a number of the diseases of the tomato occur also on the potato.
This is not surprising since the two plants are closely related botanieally.

IRISH BLIGHT.

Irish blight (Plate 1) is so called sinee it first came under special
notice in Ireland where, as a serious disease of the potato crop, it was
an important cause of the Irish famine in the middle of last century.
The disease is now widespread throughout the world, and attackg the
tomato as well as the potato.

The first symptoms to appear ave dark brown patches on the leaves
or an elongated dark arvea on the stem. If the weather is wet these
areas will assume the appearance of a wet rot and enlarge rapidly.
If it is sunny, they will remain in a dry papery condition until wet
weather again allows them to extend and further spots to develop.
A heavy fall of dew may be sufficient to allow a temporary inerease.
Eventually the whole plant may become blighted and die,

Fruit infection is an even more serious proposition since tomatoes
may be packed in an apparently sound condition and develop in the
market later the large mottled brown area of decay which is charae-
teristic of the disease,

Irish blight is eaused by a fungus (Phytophthora infestans), the
delicate threads of which ramify within the tissue of the plant, bringing
about the death and decay of the part invaded. Under moist conditions
the fungus comes to the surface and forms enormous numbers of minute
spores which may be seen in mass as a white down over the lower
surface of the spots. It is these spores which spread the disease. They
are very delicate and need an abundance of moisture to enable them
to live and germinate—so forming fresh spots. The fungus also
requires a relatively cool temperature for its development, hence, if
wet weather is experienced during the winter and spring, the crops
growing at this time will be seriously affected. Later erops are usually
free from the disease.

Control.

The disease ean be controlled by spraying with Bordeaux mixture.
Spraying should commence in the seed-bed, using a 2-3-40 mixture and
be continued in the field with a 4.4.40 strength as soon as the plants
have become established. Spray thoroughly and suffieiently often te
keep the whole of the plant, both upper and lower leaf surfaces, covered.
During wet weather this may have to be done every few days. When
the plants are large and bushy, a copper sulphate-lime dust applied
frequently under good dusting econditions may have some advantage
over the wet spray, but this is not recommended for small op staked
plants. %
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i Prare 1.
Irisi BLIGHT oF THE TOMATO.
Fig, 1, Foliage symptoms. Iig. 2, Fruit rot. Iig. 3, Fruiting stage of
the eausal organism (Phytophthora infestans), highly magnified.
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Burgundy mixture may be substituted for Bordeaux if desired.

Clean up and burn the remains of all tomato plants at the end of
the season.

SEPTORIA LEAF SPOT.

Small circular grey spots about 1 inch in diameter appear scattered
over the lower leaves of the plant. The centre of the spot is somewhat
lighter in colour and is characterised by the presence of a number of
minute black points. (Plate 2; fie. C.) These latter are the tops of
minute flask-shaped spore receptacles belonging to the fungus Septoria
lycopersici, the cause of the disease. A yellowing of the leaf takes place
round the spots and gradually spreads until the leaf dries out and
withers. The lower leaves are gradually killed from the bottom up,
and a scalding of the fruit by the sun may result. The disease is most
serious in the warmer months.

Control.
(1) Spray in the seed-bed and the field with Bordeaux mixture
as reecommended for Irish blight. .

(2) Colleet and burn all tomato refuse as soon as the erop is off.

TARGET SPOT.

The general effect of this disease on the plant is similar to Septoria
leaf spot, but the spots are as a rule larger, } to § inch in diameter, and
are often marked by concentrie rings. If is these markings which give
the disease its name. They are formed as a result of the somewhat
intermittent growth of the fungus (Alfernaria solani) within the tissue.
Affected leaves gradually turn yellow and dry out, the plant becoming
defoliated from the base up. Other less common symptoms produced
by thiz organism consist of a black spot on the fruit, usually commene-
ing near the stalk, and a brown shrunken area at the base of seedlings
which may eventually cineture the stem and cause their death.

Other species of Alternarie ave also associated with a froit deeay
following wound infection (Plate 2; fig. B). The dark spot first
formed often becomes covered with a greenish blaek felt-like mound of
mould growth of characteristic appearance.

Control.

The control of target spot is similar to that of Septoria leaf spot,
and the precautions recommended for the one are satisfactory for the
other.

WILTS.

There ave at least four different wilt diseases affecting tomatoes
in Queensland. These consist of a bacterial wilt cansed hy Bacterium
solanacearwm, two fungus wilts due to Fusarium lycopersici and Verli-
cillium alboatrum, and the virus disease, spotted wilt. The lastnamed
will he dealt with separately under the heading of virus diseases.

Tn the first three diseases mentioned the typical symptom is a
drooping of the foliage from the ends of the branches, followed by the
collapse of the plant in a general wilt. In the case of Fusarium, the
actual wilting may be delayed or may even never eventuate. In this
case a characteristic yellowing of the lower leaves takes place and these
die progressively from the base of the plant upwards.
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Prare 2,—TomaTo DISEASES.
A. Blossom end rot, B. Alternaria rot following infection through a crack near
the stem sear. (. Septoria leaf spot. Note the fruiting bodies showing as black
points. D, Big bud.
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When the base of the stem is eut across, or the bark removed, the
large, woody, water-conducting vessels are seen to be discoloured bhrown.
If a slimy bacterial ooze issues from the cut ends of these then the
disease is diagnosed ax bacterial wilt. Verticillium and Fusarium wilt
have the same browning of the vessels in the stem but the bacterial
slime is absent. It is difficult to distingnish between these two without
isolating the fungus which is present. Verticillium wilt ocenrs during
the eooler months. Fusarinm wilt is by far the most common of all
the wilt diseases and is most prevalent in the warmer weather.

The symptoms deseribed above are brought about by the invasion
of the vessels of the stem by one of the parasites mentioned. Its
presence causes the vessels to ceasge their mormal funetion of water
and food conduction and turn brown. Entrance is obtained in the first
place through injured roots. The fungus Fusarium in particular can
live for many years on organie matter in the soil, and from there
attack a tomato plant when one becomes available. Varieties of tomato
vary in their degree of suseeptibility to the attack of this organism.

Control.

(1) Remove diseased plants and destroy the remains of the crop
by burning after harvesting is completed.

(2) Where possible allow at least a three-year inferval between
crops of tomatoes on the same land.

(3) Sterilize seed by immersion for five minutes in a solution con-
sisting of 1 part of corrosive sublimate in 3,000 parts of water. The
seed should then be rinsed well in elean water and sown as soon as
possible,

(4) Use only virgin or sterilized soil for the seed-bed, which should
not be made near the site of previous tomato erops.

(5) Attempt to find a resistant variety sunited to the district, and
if suecessful use this for planting on infected land., Varieties which
exhibit resistance to Fusarium wilt are Bowen Buckeye, Break o’ Day,
Denisonia, Globe, Marglobe, Norton, Ponderosa, Pritchard. These vary
in general suitability and wilt resistance in different distriets, and the
grower will therefore have to make his own geleetion.

VIRUS DISEASES.

The virus diseases of the tomato differ from those already dealt
with in their mode of origin. They are brought about by the presence
within the cell sap of affected plants of a minute infectious agent or
virus. The virus is so minute that it eannot be distinguished even
by a high powered microscope. These diseases are spread by trans-
ferring virus-infected sap from a diseased to a healthy plant. In some
instances, such as with mosaic, this may be done mechanically by means
of the hands or pruning knives. In other cases sucking insects such
as aphids or thrips are responsible for transmitting the discasze. Usnally
an inenbation period of ten days or more follows the inoculation before
the typieal symptoms are evident,

At least four different virus diseases oecur in Queensland. These
are mosaie, spotted wilt, big bud, and streak,
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Mosaic.

This disease of the tomato is identical with the disease of the saine
name on tobacco and potato and is intertransmissible with these hosts.
Affected plants are distinguishable by a lighter green eolour and slightly
crinkled condition of the foliage. Closer examination shows the leaves
to be mottled with indefinite light and dark green areas. The fruit are
not affected, and unless the plants are infected early in life the loss
from mosaic is not serious. Mosaic is extremely infections and is
readily spread by the hands, pruning knives, or aphids.

Spotted Wilt.

This disease is sometimes known as bronzy wilt from the fact that
the young shoots of an infected plant develop a dark reddish-brown or
bronzed appearance. This is due to a more or less close aggregation of
cireular brown spots of 1 inch or so in diameter. Other symptoms are
a cessation of active growth and a bending back of the leaf stalk and
incurving of the blade of the leaflets. These last give a drooping
appearance to the plant. The bronzed leaves wither and dry up. Fruit
from affected plants occasionally have bronzed markings or a blotched
yellow and green appearance of the skin.

Spotted wilt is spread by a minute inseet, the black carnation
thrips (Franklinielle insulars), while feeding. The virus is not
normally carried mechanically.

Big Bud,

This disease (Plate 2; fig. D) is eommon in some of the more
northern districts where it is sometimes known as blue top. Tt is
characterised by either a bunched or attenuated terminal growth. In
either case there is a definite swelling of the leaf and flower stalks, an
enlargement and abnormal development of the floral parts and a redue-
tion in size but inerease in the mumber of leafy structures. A bunched
and tufted type of growth with a distinet purplish colouration is the
final eondition. The fruit remains small and hard with thickened and
irregular septa. Big bud can be transmitted by grafting a diseased
on to a healthy plant. In the field it is no doubt spread by the agency
of some sucking insect but which one is not yet known.

Streak.

This is the least common of the virus diseases and little is known
regarding its peculiarities in this State. The characteristic feature
is the development of elongated, slightly sunken, greyish-black streaks
or spots up and down the stem. Black lines on the leaf and brown
irregular markings over the surface of the fruit also oceur,

Control.
The control of these maladies is based on the characteristic behavi-
our of virus diseases which has been briefly outlined above.
(1) Make the seed-bed on virgin or sterilized soil.

(2) Remove all weed growth from the vieinity for some time prior
to planting, as wild hosts may be present amongst the weeds.
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(3) Make frequent inspections while the plants are voung and
remove and burn any abnormal plants in order to aveid having them
act as a source of the virus.

(4) Always wash the hands or pruning knives in soap and water
after touching diseased plants,

(5) Add nicotine sulphate to the Bordeaux spray in orvder to keep
aphids and thrips in check.

(6) Clean up and burn the remains of the erop as soon as it has
ceased to be profitable and eradicate volunteer tomato and potato plants
or Solanaceous weeds which are likely to carry on the disease until next
seasomn.

(7) Avoid excessive use of nitrogenous manures which appear to
make the plant more susceptible to some of the virus diseases.

BLOSSOM END ROT.

In blossom end rot (Plate 2; fig. A) a light brown circular area
forms at the apex or blossom end of the green developing fruit. The
tissue of the discoloured region is firm and may be shrunken to form
a slight depression, There is no soft rot.

This trouble is a physiological one and is not due to the presence
of a parasite. It appears to be brought abont when the plant is sub-
jeeted te an erratie water supply, such as occurs when periods of heavy
rain are followed by hot dry weather. Under these conditions the
foliage may withdraw water from the fruit, causing a collapse of the
cells at the apex,

The control of this disease is to some extent outside the power of
the grower. However, he can help to provide an even supply of
moigture throughout the growth of the crop by means of good eulti-
vation, and, where possible, irrigation. Avoid excessive applications
of nitrogenous manures. Build up the humus eontent of the soil where
necessary,

Summary of Measures to be Included in the Cultural Programme
for Controlling Tomato Diseases.

(1) Use virgin or sterilized soil for the seed-bed.

(2) Sterilize the seed in 1 in 3,000 corrosive sublimate for five
minutes.

(3) Spray the seed-bed with 2.3.40 Bordeaux mixture,

(4) Spray in field with 4.4.40 Bordeaux mixture.

(5) Remove and burn plants exhibiting virus disease symptoms.
(6) Cultivate well and, if possible, irrigate,

(7) Colleet and burn erop remains and keep the farm free from
weed growth.

(8) Rotate tomato land with non-allied ecrops for as long as
cconomieally praecticable.
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Leaf Miner and Stem Borer of Tobacco in
North Queensland.

By D, 0. ATHERTON, B.Se.Agr,, Assistant Entomologist.

OBACCO has been grown in the various States of Australia for
many years, but only recently has the ecrop agsumed an imporfant
position in the economy of the country. Several years ago the Aus-
fralian Tobaececo Investigation established an experiment station near
Mareeba, in North Queensland, to ascertain the suitability or otherwise of
the surrounding areas for the production of bright flue-cured tobaceo.
The State Department of Agriculture and Stock co-operated with the
Australian Tobacco Investigation, and the results of the development
thus initiated are evident to-day in the importance of the Cairns
hinterland as a tobaceo produecing centre. Bright tobacco is also pro-
dueed in other parts of the State, but the investigations discussed in
this report have been confined to the distriets north from Mackay,
these inelnding Bowen, Ayr, Herveys Range, Woodstock, and the Cairns
hinterland. During the 1929 season only 489 1b. of flue-cured tobacco
were produced in the areas indicated, but produetion inereased to over
G tons in 1930, to 56 tons in 1931, and sinee then it has fluetuated
hetween 270 tons and 500 tons each season.

Tt is not surprising that, coincident with this enormous inecrease in
production, there has also been a considerable increase in the attention
paid to the control of inseet pests associated with the crop. The leaf
miner, Phthorimaea operculelle Zell., and the stem borer, Phthorimaen
heliopa Low., the species dealt with in this paper, are two of the most
important of these, and both have caused extensive losses. The former
was recognised as a serious pest of the potato in Australia in 1854,
(Berthan, 1855), and in many other potato-growing countries before
the beginning of the present country. As pofatoes have been produced
for many years in some of the northern districts to which tobacco hag
recently been introduced it is not surprising that the latter crop should
be attacked. The second species has not been recorded from eeonomie
plants other than tobacco, and until an account of the stem borer was
published in ““The Queensland Agricultural Journal” (Smith, 1932)
the pest had not been recorded from tobacco in the literature of this
State though it was well known in some other countries.

When hoth species were obviously becoming serious pests of
tobaceo, in the North at least, they were made the subject of a major
investigation by the North Queensland Entomological Field Station.
Control measures were difficult to formulate and hoth pests therefore
warranted the fullest study. Laboratory work was carried out at Cairns
and Atherton, but field investigations were conducted at Mareeba.
This paper diseusses the problem in the light of all the information
at present available,

LEAF MINER.

The leaf miner, Phthorimaea operculelle Zell., has been recognised
as a serious pest of the potato, tomato, egg plant, and tobacco for
many years in various parts of the world. It was reported as a pest in
Australia, not specifically but as “‘the potato grub,” as early as
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1854 (Berthan, 1855). ‘‘The moth was deseribed in 1878* from speei-
mens from Texas, and its destructiveness to solanaceous plants came
to notice shortly afterwards. Within a decade it was reported as an
agricultural pest from Algeria and the Canary Islands in Africa, and
from Australia and New Zealand in Polynesia’’ (Fullaway, 1914). It
was soon reported from Hawaii and Southern Europe. Before 1912
the leaf miner was ‘‘known as the tobaceo splitworm to the tobacco
planters of Wlorida, the Carolinas, and Virginia, in which places the
amount of damage done is at times very serious'' (Chittenden, 1912).
One author gave a map of its distribution as known to him in the year
1917 (Graf., 1917), but since then the known distribution of the
species has extended to such a degree that it is now recorded as a pest
from some of its eultivated solanaceous hosts in the following regions:
—Brazil, Chile, Peru, Columbia, Porto Rico, Haiti, Cuba, Mexico,
United States of Ameriea, Canada, Canary Islands, Norway, Austria,
Franee, Spain, Portugal, Algeria, Tunisia, Sicily, Malta, Cyprus, Bel-
gian Congo, South Africa, East Africa, Mauritius, India, East Indies,
(tuam, Hawaii, New Caledonia, New Zealand, Tasmania, and Australia.

Various opinions have been expressed regarding the place of origin
of P. operculella, but the bulk of evidence points to the New World as
the original home of the species (De Azevedo, 1924). The faect that it
was recorded from Australia as early as the middle of last eentury
does not, diseredit this theory, as there was a considerable volume of
traffic between North America and Australia prior to the date of its
first recorded occurrence in the latter country. It was apparently well
established in the Americas and Australia before appearing in pest
proportions in either Eunrope or Africa, but any existing early records
are diffienlt of access. Mnuch of the artificial distribution of P. oper-
culella by the ageney of man took place before facilities for recording
the appearance of new pests had become as effective as they are to-day ;
therefore, it is not surprising that information respecting the original
souree of the species is somewhat fragmentary. IHowever, it is probable
that the inseet is native to America, not only because of the considera-
tions ountlined above, but also because both the potato and tobaceo, the
more favoured of the cultivated hosts, are indigenous to tropical
America,

In many countries the insect appears as a pest on the following
cultivated plants:—Tobaceco, potato, tomato, cape gooseberry (Physalis
peruviana), egg plant (Solanum melongena), and chillies (Capsicum
spp-). It has also been recorded from the following wild plants:—In
Amerien, Solanwm carolinense, S. nigrum, S. paniculatum, S. torvum,
8. werbascifolium, Datura stramonium, Physalodes physalodes, and
Physalis sp.; in Europe, Solanum commersoni, 8. dulcamara, S. maglia,
S. miniatum, Nicotiana sylvestris, Fabiana imbricata, Hyocyamus albus,
and Lycium europewm; in South Africa, Datwra stramonium; and
in the East Indies, Solanum nigrum, S. lorvum, Datwrae stramoniwm,
D, suaveolens, and Physalis angulate. In Australia it has been recorded
from several cultivated hosts ineluding tobacco, tomato, potato, egg
plant, and cape gooseberry., There are very few previous records of
wild hosts in the Australian literature, but Selanwm nigrum and S,
sodomaeum arve reported from Western Australia (Newman, 1920).
During the course of the investigations at present under diseussion,

* Obviously a misprint for 1873.
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larvie of the pest have been found breeding in the foliage of at least
three solanaceous weeds on and around tobacco farms. These weeds
have been identified as Solanwm nigrum, Datwra Metel, and Physalis
minima var. indica,

Description.

The moth (Plate 3; fig. 9) is quite small, being about 65 mm.
long and little more than 13-0 mm, across the outspread wings. A
spotted or mottled dark grey is the general colour impression gained
from a eursory examination. The wings are held folded over the back
when at rest and this habit apposes two rows of light and dark spots
one row on each forewing. Thus there appears to be a double row of
dark spots running along the dorsal wing surface of the resting moth.
The forewings are grey, mottled with darker spots, and there is a
chort fringe of hairs on the outer or apical margin. The hind wings
ave light grey in colour and less scaly than the forewings, and ave
bordered by a fringe of long fine hairs from the apex round the apical
and anal margins of the wing. The head and thorax are not mottled
and are a lighter grey than the forewings. The sexes are easily separated
by several readily disecernible constant characters, two of which are (@)
the abdomen in the female has a more robust construetion than in the
male, (b) the male possesses a givdling tuft or ‘*kilt” of white or light
grey hairs which project back from the penultimate segment of the
abdomen and cover the genitalia.

The following is a translation of the description given by Zeller:—

“The male bears on the upper side of the anal segment a large
oval disk, from each side of which protudes a readily perceptible tuft
of erumpled hair. The somewhat lighter female—if it is the female—
has somewhat wider forewings, and the dot on the eross-vein and the
one before it darker in colour, the one toward the inner margin dis-
tinetly lighter.

“0f the sizes of the smallest (species) ferella or of the largest
(species) senectella. Head whitish, mixed with a little ocherous, brighter
on the dorsum. Ocelli T ecannot perceive, Antennae gray, lighter on the
undersides, with well-defined joints. Palpi whitish, second joint
flattened, with mnoticeably channelled bristles, and having a gray
effloregecence on the outer sides near the end. Third joint more than
half as long as the second, awl-shaped, finely pointed, with a brown spot
hetween the base and middle. The four front legs light gray, the out-
sides dusted with brown, tarsi brown, the joints with whitish ends.
The hind legs pale vellow, the tibiae with small light coloured hairs,
and the tarsi brownish at the joints. Abdomen yellowish dust-gray,
grayigsh-white beneath, the lagt joint, in the male, as long as one-third
of the abdomen, bright ocher yellow. Two elliptical, somewhat hollowed
disks lying with their hollows upon one another. The lower projects
somewhat from beneath the upper and is clothed on the upper side
with a rich covering of somewhat loose-lying hairs, appressed ahove
and projecting over the margin. On both sides of the base of the upper
disk stands an outwardly crumpled brush of hair reaching nearly or
quite to the end. In the female the anal joint is of the usual length,
and is of the form of a truncated cone, the ovipositor slightly projecting.
Forewines 21 to 24’ in length, smaller in the male than in the female,
light gray, dnsted yellowish gray, particularly towards the base, in the
middte pure ocherous; along the middle fold lies a longitudinal blackish
streak, enclosed at hoth ends with whitish dashes. Above this lie two
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Fig. 2—First instar larva X 10.

Prare 3.
Tobaeco Lenf Miner (Phthorimaca opereulella Zell.). Fig, 1.—Kgg X 35,

Fig. 3.—Second instar larva X 10.

Third instar larva X 10, Fig. 5—Iourth instar larva X 4. Fig.

cocoon X 24 Fig. 7.—Pupa, ventral view X 7.

Fig. 9.—Adult X 4.

Pig. 4.—
6. —Earthen

Fig. 8.—Pupa, lateral view X 7.
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small blackish dots, the lower nearer the base than the upper. On the
crosg-vein is a larger dot, nearly ringed about with light gray. At the
rear margin is an indistinet row of blackish, somewhat larger dots.
Fringes light gray, inwardly dusted with darker, and especially near
the tip.

““Hind wings hardly as broad as the forewings and Wlth under
turned hind fringe, bright gray; fringe longer than the width of the
wing, with a yellowish sheen towards the base. The entire underside
uniform gray.

“In a doubtful female the whole dorsum is of the same colour as
the head, the abdomen as before stated. The broader forewings are
lighter at the front margin, plentifully sprinkled with uniform gray
without the usnal ocherous colour in the middle, and the general
ocherous tone of the whole. At the fold lies a black dot with a whitish
border. Obliquely behind and over this dot there is no double spot,
but a separate stronger deep-black, ringlike dot, bright and strikingly
inclosed. The eross-vein dot is smaller, but also black and similarly
ringed with light colour. Sinee the hind fringes are almost entively
broken off, I cannot say further about the markings. The hind wings
are sensibly broader than the forewings, and less finely pointed.”
(Graf, 1917.)

Life History.

The following notes describe the various stages in the life history
of the pest—egg, larva, pupa, and adult. Some discussion of Dyar’s
hypothesis as applied to this species and of the relationship of tempera-
ture to development is also ineluded.

Egg.

The eges (Plate 3; fiz. 1) are more or less oval in outline, but
sometimes one end is more acute than the other and then there is a
striking resemblance to the shape of a hen’s egg. In one measured
series the mean length was 481 -+ 33p and the mean width at the widest
part 349 L 16p. When laid the eggs are covered by a water soluble
seeretion which hardens on exposure and thus eements the egegs to the
substratum on which they vest. It might be expected that owing to the
solubility of the ecementing medium the eggs would be washed from
the plant by rain, but few, if any, are actually removed in this manner.
In the first place it has been shown that, at least in North Queensland,
most of the eggs are laid on the soil, and secondly, of the few actually
laid on the plant, the majority are so well pressed in between the
glandular hairs of the epidermis that displacement is diffienlt. Newly
laid eggs are whitish in colour but iridisecent in some lights. The
chorion is smooth except for faint irregular reticulations formed by
slight linear depressions. These reticulate markings are not necessarily
always present, and even when they are visible generally extend over
only a portion of the chorion. As the development of the enclosed
embryo proceeds the dark colour of the larval head capsule and pro-
thoracie plate beging to show through, gradually becoming more ev1den+
as the time for eclosion approaches,

Ay the egg stage nears completion the shape of the enclosed larva
may be seen through the chorion and is more or less distinetly visible
some time before hatching takes places. The anterior and posterior
portions of the ventral surface are closely pressed together as the lurva
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lies folded inside the egg. For one or two hours before emerging from
the egg the larva may be seen maving about within the eonfined space.
Eventually it begins to eat its way out of the chorion through a
crescent-shaped opening, usually near one end of the egg. Pieces of
the chorion are bitten off and thrust outside until the hole is large
enough for emergence. When eclosion has oceurred the chorion is left
as a colourless ghell praetically invisible to the maked eye, though it
may be strongly irideseent in some lights.
TABLE 1.
Lire History oF THE Lrar Miven,

DAYS DURATION OF LIFE-HISTORY STAGES,
Date Tgas A = = - £ £ | Date Moth
TLaid. Gl e B U B = g b Fmerged,
EilE|65 |58 B 2| 4 | 3
g |24l =828 |28 £ 2 B | B
B |- & E = - = - = @
7-7-32 11 6 ] 4 ] 4 25 13 49 25-8-32 | ¢
T-7-32 | 12 7 4 kS bl =l 12 51 27-8-32 | ¢
18-7-32 7 G 6 6 5 2 28 14 49 5-0-32 | &
20~-7-32 9 6 5 7 5 2 25 10 44 2-6-32 | 2
20-7-32 9 6 5 6 5 1 23 12 +4 2-0-32 | &
25-7-32 8 6 5 5 6 1 23 11 42 5-9-32 | §
256-7-32 B G b 6 5 1| 23 12 43 6-9-32 | &
26-7-32 8 5 5 4 7 3 24 12 44 8-0-32 | 4
26-7-32 8 6 4 ] 6 2 23 11 42 6-9-32 | 9
26-7-32 8 5 5 5 6 2| 23 11 42 6-9-32 | 2
26-7-32 8 b b 5 3 4 22 12 42 6-9-32 | &
26-7-32 8 5 5 4 6 2 22 11 41 5-9-32 | @
1-8-32 9 5 4 5 3 2 19 12 40 10-9-32 | &
1-8-32 9 7 4 5 6 1 23 14 46 16-9-32 | ¢
1-8-32 9 ] 3 4 3 2| 18 13 40 10-9-32 | &
‘Winter
Average | 87| 58| 47| 50| 56| 21| 232 | 12:0 | 440 s s
28-9-32 5 4 3 3 3 2 15 7 27 25-10-32 | &
28-9-32 b D 3 3 4 2 17 8 30 28-10-32 | 2
8-10-32 5 3 2 2 3 1 11 i 22 | 30-10-32 | ¢
8-10-32 5 4 2 3 3 1 13 9 27 4-11-32 | ¢
13-10-32 5 + 3 2 3 2 14 7 26 8-11-32 | 2
30-11-32 5 3 2 3 2 1 11 8 24 24-12-32 | &
30-11-32 5 4 3 2 2 ! 12 7 24 24-12-32 | &
30-11-32 5 3 3 2 4 1 13 7 25 25-12-32 | ¢
Spring
Average | 50| 38| 26| 26| 30| 1:4| 133 74| 256

The time occupied in the egg stage (Table 1) was found to vary a
great deal hoth with individuals and also with the time of the year.
I July some sggs hatched seven days after they were laid, while in
others the ineubation period was as long as twelve days. The majority
of winter eggs, however, were cither eight or nine days ineubating and
twelve days was decidedly nnusual. As summer approached the period
of incubation decreased and in that season most of the eggs completed
their development in either four or five days.

Larva.

The newly emerged larva, which is about 1.0 mm. long, is either
colourless or very faintly yellowish pink exeept for the head capsule
and dorsal shield of the prothorax, these being dark brown or black
in eolour. It is quite inconspicuous on the soil and among the glandnlar
hairs whieh cover the surface of the tobacco leaf. Mature larve (Plate
3; fig. 5) attain a length of nearly 15 mm. at times, thongh the majority
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range between 10 and 13 mm. The head eapsule and prothoracie shield
retain their original dark colour, but the remainder of the body changes
colour slightly to either gray or yellowish pink, In potato tubers the
larvee are generally much lighter in colour than in the aerial parts of
that plant or in tobaceo. Owing to these differences in colour and
habitat of the larvie there was at one time some confusion in identifi-
cation (Bpencer and Strong, 1925), but there is now no doubt that only
one species is involved.

Larve hatehed on the plant may begin feeding immediately after
emergence, eating their way through the chorion directly into the leaf.
But it is more usual for some exploratory wandering to occur before
leaf mining begins. Most larve, emerging on the ground near the
plants, are, of course, forced to do some wandering before finding a
suitable feeding site. The mines are initiated on almost any part of
the leaf with the exception of the veins and may start at the edge of
the Jamina or beside a vein, or even beside the midrib. Before starting
the mine proper the larva often spins a small amount of webbing from
the mouth. This webbing has a silky appearance and is attached to
a few of the glandular hairs on the surface of the leaf in the vieinity
ol the part about to be mined and serves to remove from the mouth
parts of the larva the first pieces of epidermis which are uneaten. The
fact that this epidermal tissue is not conmsumed merits consideration
during the formulation of control measures. After making this obser-
vation a similar statement was discovered in an old paper written in
1913, though in this ease the habit referred to concerns the larve of
P. operculella on potatoes. ‘‘Observations tended to show that the
larva rejected the skin and did not ingest any material until it had
penetrated into the subjacent starchy tissue of the tuber.”” (Stoward,
1913.)

The mines are quite irregular in size and shape but the whole of
the mesophyll is eaten and the epidermis of both leaf surfaces left
intact. When initiating a mine and for a few days immediately there-
after, larvee have been known to construet and use a silken frass-
covered tunnel on the surface of the leaf leading away from the entrance.
This is part of the very early phase and subsequently the larva live
within the mines. The mines may pass through veins or even the
midrib of the leaf and tunnels leading for a short distance along the
centre of the leaf midrib have been observed. As the mines extend the
frass is packed into corners of the tunnels.

The larva usually spends the whole of its prepupal life inside the
original mine. Sometimes, however, three and even four mines arc
construeted and inhabited for a longer or shorter period by the same
larva during the course of its development. The larva may be forced
to leave the original mine by natural circumstances—e.g., a small leaf
in whieh the mine is initiated may contain insufficient nourishment to
carry the larva right through its development or, the miner in feeding
may sever the midrib and cause the leaf to wither, thus rendering it
unsuitable as food. The total area of leaf lamina destroyed by one larva
varies considerably, probably depending, to some extent at least, on
the age and thickness of the attacked leaf. The actual area destroyed
by single larva in the laboratory varied from six to eight square
centimetres,

Larvie often travel from one leaf to another in the seed-bed, and
this may be acecomplished by joining two adjacent leaves with a silken
tunnel, although migration outside the protection of tunnels is not
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uneommen. In other countries it has been stated that the leaf miner
rarely attacks leaves at any distance from the ground, and is there-
fore of little economie importance (Bondar, 1925, Jack, 1927, and
Edwards, 1929), but the significance of the pest in seed-beds has been
stressed by several authors (Fullaway, 1914, De Bussy, 1914, and
Edwards, 1929). In Noerth Queensland, however, as well as being a
menace to plants in seed-beds, the pest may also cause considerable
losses in the field. When a field iy severely attacked the insect does not
econfine its attention to leaves near the bases of older plants, but also
attacks leaves near the top. The severity of the attack and the effect
of weather conditions on the plant are two factors which determine the
height at which mines may be initiated. When weather conditions
favour rapid growth and there is a mild attack by the pest, only the
lower leaves are likely to be infested, but with weather econditions
favouring slow growth and a severe attack by the pest, leaves near the
tops of the plants may be attacked. Only lower leaves are attacked in
moderate infestations during good growing weather, as the plants in
normal growth apparvently outstrip the pest. Larvae of the leaf miner
in the field do not always confine their attention to leaves, and it is
not uneommon to see damage by this inseet on the main stem of the
plant. This damage appears as serpentime mines in the chlorophyll-
bearing cortical tissue outside the vascular eylinder. The newly hatched
larvee may attack the stem directly or may invade the cortical fissue
through the residual stipules affer the leaf is picked. TIn the latter
case the mesophyll of the stipule is probably destroyed before the stem
is entered. The stem mines are irregular and meandering in direction,
and may even completely enecirvele the stalk. They are discernible as
narrow raised arveas, seldom more than one-eighth of an inch across,
contrasting with the mines made by the same speeies in the leaves.
The latter are seldom linear after the first day or so but cover irregular
patehes.

During the course of their development the larve pass through
four instars (Plate 3; figs. 2, 3, 4, and 5), but the time occupied by
each ingtar varies greatly with the individual. Variations under winter
elimatic conditions were observed in some detail, and the observations
(Table 1) show that the first instar occupied from five to seven days,
the second from three to six days, the third from four to seven days,
and the final instar from three to nine davs. The means for suceessive
instars were 5.8 days, 4-7 days, 5.0 days, and 5.6 days respectively.
The prepupal period is not included in the fourth instar figures.

The head of a larva when newly hatched and for a short time
immediately sueceeding each ecdysis, is generally eavried partly
retracted within the prothorax but is protruded at will. Towards the end
of each instar, however, the growth of the body is so pronounced that the
head is kept permanently protruded to the full extent of the neck, and
the prothoraeie shield is found well back from the head eapsule instead
of being partly superimposed on it, as happens shortly after an eedysis
has occurred. Eedysis oceurs within the mine, the exuvie and east
head capsule generally being left wherever the ecdysis takes place,
although sometimes these cast structures are pushed into the frass
heap. Probably not more than one or two square centimetres of leaf
tissue is destroyed until the final instar is reached, but during this
fourth instar the pest is very destructive and inereases rapidly in size.
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When full fed the larvee desert the leaves and after selecting suit-
able sites spin cococns of fine silk, these usually being eompleted within
twenty-fovr hours of the larve deserting the mines. The larve then
shrink considerably in length and become very torpid, remaining in
this quieseent stage for two or three days in the winter, though less
in summer, before pupating.

Dyar’s Hypothesis,

Dyar in discussing the number of moults of lepidopterous larvae
contended that ‘‘the widths of the head of a larva in its successive
stages follow a regular geometric progression and if, in examining the
measurements of heads taken in following out a life history, any
deviation from the ealeulated progression is shown, it is evidence that
an error has been committed or that the larva has behaved in an
abnormal manner’ (Fisher, 1924). As the early instars of P. oper-
culella are minute it is difficult to separate them by ordinary means,
and therefore Dyar’s hypothesis was applied to elarify the position.
A number of measurements of the widths of larval head capsules was
recorded, these being obtained by the use of a micrometer seale inserted
in the eyepiece of a binocular mieroscope. As such readings would be
inconveniently small if recorded as millimetres they are referred to as
direet readings of the scale, e.g., ‘“‘width of head capsule of first instar
7-5°7 indicates the width in seale divisions only. Thirty-eight of these
divisions are equivalent to one millimetre—i.e., the factor 0-0263 converts
scale readings to millimetres.

It was found that the head capsules from the first, second, and
third instars were not distorted after ecdysis, but cast head capsules
from the fourth instar were distorted a great deal. In the earlier
instars the head eapsule is east entire, but in the final eedysis there is
a rupture of the capsule along the median line of the lower face and
this eauses the distortion. Therefore, although it is possible to follow
the complete development of individual larve, and collect the head
capsule after each eedysis, the measurement of the final larval head
capsule when taken after eedysis is not comparable with those from
earlier instars. Consequently, in the records of individual larvee in
Table 2 measurements for the final head eapsule are not included.
These larvme were required for life history data, and the use of chloro-
form for their constraint during measurement was not eonsidered
advisable,

TABLE 2.
Heap Carsure Sizes oF Successive INsTars N TEHE LEAr MINeR.
The size increase ratio is given for each ecdysis.

(38 units = 1.0 mm.)

Tnstar T, TRatio, Tnstar 1. Ratio. Instar IIT.
72 1-612 11-6 2-242 26-0*
75 1-733 13-0 1-692 22:0
75 1-733 13-0 1-731 22-5
75 1-733 13-0 1-731 22-5
77 1-636 12-6 1-746 22-0
77 1-753 135 1-689 22-8
78 1-603 12:5 1-760 22.0
7-8 1-564 12.2 1-803 22-0
7-8 1-744 13-6 1-706 23-2
8-0 1-500 12:0 1-750 21:0

* This larva died after moulting to the third instar.
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The measurements recorded in Plate 4 (Graph 1) were made from
larvee selected at random from spirit material, From these no attempts to
correlate the measurements for successive instars is possible. Obviously,
however, the measurements are readily divisible into groups, though the
range within the groups is somewhat wide. Each group represents an
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above is 1.67, but even in such a restricted series it is not constant
between groups. Between the first and second it is 1-6Y, between the
second and third it is 1.70, and between the third and fourth 1.61.

Even when individual larvie were followed through their eedyses
(Table 2) the ratio of inerease between successive instars was by no
means constant, It varied between the first and second iustars from
1-50 to 1.75, and hetween the second and third instars the ratio varied
from 1.69 to 1.80. Obviously the development of the first larva in the
series wag abnormal, as it died before moulting again or pupating. Thus
a deviation from the regular geometrical progression of more than
16 per cent. has been observed between the factor for one ecdysis and
. that for the previous one, even in the same individual (Table 2, last
larva). As these individuals afterwards completed their development
and reproduced normally there can be no doubt that they behaved in
a normal manner.

The average ratio of increase in the size of the head capsule
between instars as shown in Table 2 is 1.70. The observed ranges in
size for the various instars, including measurements shown in Plate 5
(%raph 2), are compared in Table 3 with the ranges caleulated on this
1.7 ratio.

TABLE 3.
Heap Capsure Sizes or Leay MiNer.
Heaul Size. Tnstar I. Taostar IT. } Instar ITT, Insgtar 1V,
Calculated .. 5 7-0—8-0 11:9—13:6 20-2—23-1 34:-4—39-3
Observed .. 3 7-0—8-0 12-0—14-0 20-0—24-0 32-0—35-0

These experimental data show that the hypothesis was useful in
determining the number of larval instars in P. operculella.

Pupa.

The cocoon (Plate 3; fig. 6) is constructed in various places, but
when the larva develops on a mature plant in the field it eommonly
oceurs on the plant. When, however, the larva has developed on a
small plant either in the seed-bed or in the field, the cocoon oceurs on
a convenient clod of earth, on dead leaves, or on other rubbish at the
base of the plant. Wherever it is construeted the cocoon always displays
cerfain characteristic features. It consists of a closely woven silken
framework covered with some such material as frass, small particles of
earth, or grains of sand. That part of the cocoon in contaet with the
substratum is elosely attached thereto. When the cocoon is formed on
the plant itself it often oceurs alongside the remains of the laminate
petiolar leaf extensions where the latter arvise from the surface of the
stem. Under these cireumstances the cocoon, being covered with
partieles of frass or small pieeces of dead leaf, is somewhat ineonspieuous.
The cocoon formed on the earth near the base of the plant, being
covered by fragments of sand and rubbish, is also inconspicuous, and
it would appear that the covering materials afford some slight protection
from the attentions of natural enemies as they blend so well with the
surroundings. The eocoon is roughly oval in shape, one side is flattened
and closely appressed to the substratum, and it measures 9 mm. in
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length and 4 mm. in width, When constructed in the laboratory on a
substratum of glass the part of the cocoon in contact with the glass
was semi-transparent, and through it the outline of the pupa could be
observed.

The pupa (Plate 3; figs, T and 8) immediately after formation is
light green in eolour and appears almost translucent, but it soon takes
on 4 deeper hue and after a day or two is brown. The depth of colour
inereases until the pupa is very darlebrown or almost black immediately
before the adult appears. Pupwme vary considerably in size, but they are
seldom less than 6 mm. and not more than 9 mm. in length., Size is
dependent to some extent at least on the amount of food available to
the larve, those having the most food producing the largest pupme. Male
pupwe are usually smaller than female pupe when developed under
similar conditions. Larve of different sexes reared in the laboratory
from the one batch of eges and fed on the same leaves generally
produced pupse which differed slightly in size, the female being the
larger. The sexes of the pups are readily determined on the position
and size of the obsolete gonopore (Plate 6; figs. 3 and 4) situated on
the ventral surface of the ninth abdominal segment.

The duration of the pupal stage varied considerably at different
times of the year. The mean duration in the winter months was twelve
days, varying from ten days to a fortnight, while in summer the stage
wag completed in about a week.

Length of Life Cycle.

The duration of the life eyele in Cairng from the time the eoos
were laid fill the adults emerged varied from forty to fifty-one days in
winter and from twenty-two to thirty days in early summer (Table 1).

Temperature and Development.

It is a well recognised and important faet that the rate of develop-
ment of the immature stages of an inseet is dependent, to a large extent,
on the prevailing temperatures under whieh the insect exists. The
extent of the ravages caused by the leaf miner is therefore very largely
dependent on the rapidity with which generation follows generation
when temperatures are high during summer while the host erop is being
produced.

Experimental observations with the species in Cairns showed that
development was almost twice as fast during the summer months as
it was during winter. This variation in the time required by the
developing insect to reach maturity affects its economie velationship
with tobacco in two ways. The acceleration during summer when the
seedlings and field crops are being grown ensures a rapid inerease in
the numbers of the pest at a time when it effects maximum logses, The
retardation during winter when there is a greatly reduced food supply
and much slower growth in its host plants enables the pest to utilise
this diminished food supply advantageously and thus inereases its
ability to survive the winter period. A carry-over population is thus
maintained through the winter and readily infests the new season’s
erop.

A somewhat detailed consideration of the temperature factor is
ineluded in this disenssion. Obviously some means of measuring that
factor is essential for the full interpretation of experimental data, and
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a widely accepted method of measurement depends for its validity on
the faet that all development ceases at temperatures below a certain
minimum known as the threshold of development or theoretical zero
of development, measurement being expressed in terms of day-degrees
or effective day-degrees. A day-degree is equivalent to one degree of

D.0.ATHERTON.
1922,

Prare 6.

TosAcco Lear MiNer (Phthovimea operculella Zell.).
Fig. 1.—Eeclosion cap on face of moth. Tig. 2.—Front view of eclosion cap.

Fig., 3.—Abdominal segments of male pupa. Fig. 4.—Abdominal segments of
female pupa.
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temperature maintained for twenty-four hours. An effective day-degree
is equivalenit to one degree above the threshold of development main-
tained for the same period (Peterson and Heussler, 1930). The value
for the threshold of development varies with different species of insects,
and in the following disecussion that for P. operculella is taken as 52
degrees Fahrenheit (Langford and Cory, 1932). All values are in
degrees Fahrenheit, and the method of computing day-degrees is that
proposed by S. A. Forbes for use when only maximum and minimum
thermometer readings are available (Glenn, 1918).

A daily record of effective day-degrees for six months is presented in
Plate 7 (Graph 3). By using this information in conjunection with the
laboratory records from Cairns (Table 1) it has been possible to compile
a table showing the cumulative day-degree requirements for a short
series of individuals (Table 4). This table indicates econsiderable
variation in the day-degree requirements for the completion of any
one stage by different individuals. The figures for the egg stage vary
from 95 to 148 with a mean of 118, thus giving a variation of almost
45 per eent.; for the larval stage they vary from 298 to 419 with a mean
of 351, a variation of 345 per cent.; while for the pupal stage the
figures are 180 and 254 with a mean of 221, a variation of 33.5 per cent.
The total effective day-degrees required for development from the day
the egg is laid till the day the moth emerges varies from 606 to 766 with
a mean of 690, which is a variation of 23 per cent. Thus it appears that
although there is a certain amount of correlation between the aceumu-
lated day-degrees and the rate of development it is not of a very high
order. However, as life history observations were made only once every

g TABLE 4, _
TEMPERATURE AND DEVELOPMENT OF THE LEAF MiNERr AT Camwys v 1032,

EFFECTIVE DAY—IDEGREES.
Date Bgs Laid. D
L. Larva., Pupa. Total.
7-7-32 131-76 335-12 212-32 679-20 25-8-32
7-7-32 147-51 363-40 206-79 717-70 27-8-32
18-7-32 04-84 399-60 231-:00 725-44 5-9-32
20~-7-32 116-62 363-57 194-75 674-94 2-9-32
20-7-32 116-62 329-07 229-25 674-94 2-9-32
25-7-32 112-79 330-81 217-2b 669-85 5-9-32
25-7-32 112-79 339-81 23625 688-86 6-9-32
26-7-32 110-43 328-01 217-25 656-58 5-9-32
26-7-32 110-43 328-91 326-25 675-59 732
26-7-32 110:43 34841 216:75 675:59 6-7-32
26-7-32 110-43 348:41 216-75 67559 6-7-32
26-7-32 110-43 36741 236-25 T714-09 8-7-32
1-8-32 113-62 207-95 253-75 665-32 10-9-32
1-8-32 113-62 316-95 234-75 665-32 10-9-32
1-8-32 113-62 397-95 250-25 T61-82 16-9-32
Winter
Averages 115-08 347-02 225-97 G87-99 i
28-9-32 110-75 361-50 205-25 677-50 25-10-32
28-9-32 110-75 419-25 236-50 T66-50 28-10-32
§-10-32 119-00 307-00 179-50 605-50 30-10-32
8-10-32 119-00 367-75 245-00 731-75 4-11-32
13-10-32 132:50 408-25 184:00 724-75 §-11-32
30-11-32 130-50 311-256 228.-756 670-50 24-12-32
30-11-32 130-50 337-00 203-00 670-50 24-12-32
30-11-32 130-50 364-00 205-00 699-50 25-12-32
rng
Averages 122:94 3569-60 210-88 693-31
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twenty-four hours, an error of almost a day is possible in measuring
the duration of any one instar. The probability that such errors have
occurred is heightened by the fact that the percentage variation in
effective day-degrees required for different individuals in any one instar
and for complete development is progressively less with the increase in
the number of days over which the records were accumulated. It is
interesting to note that the effective day-degree figures obtained with
this species in Cairns correspond fairly closely with values obtained
in Maryland in North Ameriea, even though the larvae in the latter
centre were bred in potato tubers (Langford and Cory, 1932).

The number of individuals ineluded in the Cairns records is small,
and this limits the value of the results obtained. Nevertheless, they
do indicate temperature as being an important factor in the variation
of summer and winter developmental periods. It is also obvious that
when the duration of the various stages is recorded in days only, the
value of such a record is not so great as when temperature data arve
added.

Moth.

Asg the time for emergence approaches some notable echanges oceur
in the appearance of the pupa. The length ig inereased by an extension
of the abdominal segments, and the annular character of each segment
is very clearly defined. This contrasts with the earlier appearance of
the pupa when the constrietion between the segments, thongh definite,
is ineongiderable. During the last day of the pupal period the moth
can be discerned through the ecuticle and is appavently bathed in a
liquid medinm. Convulsive movements take place when emergence is
imminent, and finally the cuticle is ruptured and the adult appears.
Presumably emergence is aided by the bathing liquid as the moth is still
wet immediately after the event. Rupture of the cuticle invariably
oceurs along certain well defined sutures surrounding the fronto-
elypeus and vertex and also down the dorsum of the thorax. As the
adult emerges from the pupal shell the eclosion cap (Plate 6, figs. 1
and 2), consisting of the fronto-clypeus and vertex, is retained on the
head and by eonvulsive movements against one end of the cocoon the
moth gains its freedom. The eclosion cap is shed within a few minutes
of emergence, and after reaching a suitable resting place the moth
remains still for about half an hour until the wings expand.

The number of eggs laid by individual moths varies a great deal,
normally mated females in the laboratory laying from 13 to 163 eggs
cach, the mean of a series being 65. The greatest number of eggs
laid by one female in twenty-four hours was 51. The laboratory records
show that no eggs were laid between the hours of 9 am. and 6 p.m.
The moths are usually inaetive in the field during daylight but
commence activity soon after dark and flight continues for two or three
hours or even longer, eggs being laid during this flight period. Barly
in the morning, within an hour or two after sunrise, moths have been
seen on the wing, but the flight is never of long duration. Data
colleeted in a heavily-infested block of potatoes suggested that the
morning aetivity is essentially a mating flight. Males greatly
predominate in this early morning activity, being in the proportions of
approximately three to five males to every female. It is unusual for
moths disturbed during the day in the field to make a protracted flight,
a short snappy flight of at most a few yards being common., During
the earlier hours of the night much longer flichts sometimes oceur as the
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adults of both sexes have been taken at lights several chains from the
field. Moths have also been reported to fly several miles, though perhaps
with the aid of winds (Cockerell, 1928).

Fgo laying may begin within twenty-four hours after mating or
it may be delayed for several days. In one instance the moths had been
mated for over three weeks before eggs were laid, but this pair had
been bred in the laboratory on a very limited food supply and were
exceptionally small specimens. KEggs have been laid as long as five
and a-half weeks after first mating the moths, but in the whole of the
laboratory material over 90 per cent. of the eggs were laid within three
weeks of first mating,

From laboratory egg-laying observations there are indications that
normal oviposition is dependent to some extent at least on repeated acts
of coitus. Ome pair of moths were mated on 14th July and the male
died two days later. Six fertile eggs were laid on the 20th and three
on the 21st, but no more eggs appeared until the 29th when two
infertile eggs were laid. On 2nd August a day-old male was introduced
and on 8th August eight fertile eggs were laid, two more on the follow-
ing day, and ten more on the 10th. The pair were seen copulating on
the 11th and 13th and eon the 13th two more fertile eggs were laid.
The male died on 14th August, but fertile eges were laid on the 15th
and 16th, the female dying on the 25th. Other data suggesting a
similar interpretation have also been obtained.

It has been stated that smooth surfaces are not suitable for
oviposition which is only stimulated by unevenness in the surface of
the host (Pickard, 1918), but laboratory observations show that this
statement may not be generally applicable. Moths confined in glass
vessels partly closed by calico laid eggs on both glass and c¢loth, 192
eggs in one series being laid on glass and 263 on calico. In another
case a seedling standing in a small jar of water on a white paper-
covered table was enclosed in a large glass jar and a pair of moths was
liberated in the jar for twenty-four hours. The eggs laid totalled 51,
27 being on the glass, 18 on the white paper, and only 6 on the plant
itself. This moth certainly did not show a preference for the rougher
surface when choosing a site for oviposition. Egg laying has not been
observed directly in the field, but as it almost certainly oceurs in the
dark this is not surprising. Eggs have been found on almost any part
of the young plants in seed-beds, including both leaf surfaces and the
stem, They may also be laid on larger plants, and oceasionally several
eggs are laid close together on the surface of a leaf in the depression
adjacent to a vein, although normally eggs are laid singly. Reeent
work in the laboratory, however, has indicated that by far the greater
proportion of the eggs are actually laid on the goil about the base of
the plant. Observations made on heavily-infested seed-beds definitely
supported this conclusion, and soil taken from such seed-beds yielded
numerous larvie when the associated eggs hatched. There can thus be
no doubt that in this species the bulk of the eggs are laid on the soil.

Observations on the duration of adult life have necessarily heen
confined to moths in the laboratory, and the figures obtained are
probably greater than those which would apply to moths living under
field conditions. Moths in the Cairns laboratory during the late winter
lived as long as two months, but others in the same season and under
comparable conditions lived no more than three weeks. There seems to
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T1a. 3.
Prate 8.—TosAacco Lear Mmver (Phthovimea operculella Zell.). Tobaceo leaves
mined by the Tobaceo Leaf Miner,
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be no significant difference in longevity between the sexes. T'he average
age at death of late winter laboratory moths was, roughly, five and
a-half weeks.

The number of generations in a year varies a great deal under
the different climatic conditons of various countries, but as many as
thirteen generations in eleven months have been recorded (Husian,
1926). As breeding is continuous throughout the year in North Queens-
land there is no clear line of demarcation between generations, and all
stages are present continuously throughout the year wherever host
plants are available. As the host plants include the potato and the
tomato, as well as solanaceous weeds, a complete absence of hosts, even
where tobacco is the primary ecrop, is very unlikely. Some indication
of the expected number of generations each year may be deduced from
the data presented in the discussion on temperature and development.
The total effective day-degrees from July to December, inclusive,
approaches 4,000 for both Cairns and Mareeba, and therefore 8000
eftective day-degrees annually for either centre is a justifiable assump-
tion.  Something less than 700 effective day-degrees are required for
the development of the average individual (Table 4), and the pre-
ovipositional period probably requires about 50 effective day-degrees.
Thus 750 effective day-degrees would be required for one generation
of the pest. At this rate there must be ten or eleven generations in a
district where 8,000 effective day-degrees are experienced in the year.
Tobaceco is available as a host in the northern districts of Queensland
for at least nine months of the year, from Oectober till June, inelusive.
During this period, if it is assumed as before that 750 effective day-
degrees are required for one generation, eight generations are possible,
or perhaps nine. A small infestation in Oectober, in a season which
favours the pest and allows of almost unhindered reproduction, becomes
quite serious by the beginning of the following year, and the effect on
the erop may then be disastrous, particularly when planting out
operations have been delayed by seasonal conditions,

Injury.

Outbreaks of leaf miner may be eentred on seed-heds or in the field,
and in both serious losses sometimes oceur. The characteristic damage
(Plate 8; figs. 1, 2, and 3), as one would expect from the popular name,
is a mining of the leaves. Irregular areas of the mesophyll are eaten,
the epidermis covering both leaf surfaces being left intact. When a
damaged leaf is held up to the light the mines are apparent as trans-
lueent blotehes in which the larvae arve often visible, Sometimes larger
plants in the field are damaged in a different way, the larvie construe-
ing narrow tertuous mines in the ecortext immediately under the
epidermis of the main stem. These mines are apparent as meandering
slightly raised areas around the stem, not much more than one-eighth
of an inch wide. During severe attacks the stem may be completely
encireled several times and this may check the growth although the
vasceular tissue is not dirvectly attacked. When a plant not yet fully
grown is affected in this manner, a mine which encircles the stem may
mterfere with the balance of metabolism to sueh an extent that growth
ceases in the affected area. This results in a constriction of the stem
and weakening of the vascular tissues, and such plants ave sometimes
blown down by high or even moderate winds. Partial or complete
Fracture occurs where the tissnes have been weakened.
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Prate 9.

EXPERIMENTAL SEED-BEDS AT MAREEBA.

Figs, 1-6.—Seed-bed A. Plants pricked out at six weeks, then treated for three
weeks. TFig. 1.—Control. Fig 2.—Dusted daily with 50 per cent. lead arsenate.
Fig. 3.—8Sprayed twice weekly with colloidal copper. I'ig. 4—Sprayed twice weekly
with lead arsenate 14 oz, per gallon. Fig. 5.—Sprayed twice weekly with sulphonated
white oil. TFig. 6.—Same as Fig. 2. Tig. 7.—General view of experimental seed-
beds looking west. Note bare patches representing ¢ plots in seed-beds B, C, and
D, ecompared with growth in sprayed plots. Taken when oldest plants nearly
eight weeks old. Fig, 8—Seed-hbeds B and C looking south, taken at seven and
a-half weeks., Note definite failure of plants in ¢ plots due to attacks of blue
mould and leaf miner in Bed B, but to leaf miner alone in Bed C.
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During severe infestations in the seed-beds seedlings may be com-
plete_]y destroyed as the larve consume the greater part of the chlorophyll
bearing tissue of attacked plants (Plate 9). A single larva may damage
more than one plant by travelling from seedling to seedling, as has been
deceribed in an earlier paragraph. A number of instances have been
observed where the leaf miner has been responsible for the complete
destruction of seed-beds. In most of the northern seed-beds there are
usnally numbers of plants attacked by this species even though they
may not be completely destroyed. The check to the young plants, if
infested before being transferred to the field, acts as a handicap at a
time when growth should be rapid and unhampered.

‘When the seed-beds have been severely infested or if for any other
reason there is a large population of moths present when the seedlings
are transplanted, heavy losses of young plants in the field are to be
expected. The seedlings seldom make very much growth until the
rooting system has recovered from the injury inseparable from trans-
planting, and such recovery and renewed growth may mnot oceur for
one or two weeks or even longer. If attacks are initiated during this
period of suspended growth the young plant has but a slender chance
of recovery. For this reason planting out late in the season on farms
where the leaf miner is already well established is seldom successful.
An unsatisfactory and unprofitable stand may be the sole result of
several replantings under such conditions.

If the onset of an infestation in the field is delayed until the period
of suspended growth is past and the plants have resumed vigorous
growth, the risk of total destruction by leaf miner is considerably
reduced. 'When attacks are initiated on vigorously growing plants in
the field direet losses are usually confined to the lower leaves (Bondar,
1925, and Kdwards, 1929). Oeceasionally, however, under North
Queensland conditions all the leaves on the plant, even as high as 5 feet
from the ground, may be mined, and in such cases the losses are very
severe,

In addition to such direct losses as have been deseribed above, the
pest also does some indirect damage, particularly in the seed-beds. Tt
has been shown that viable spores of tobacco blue mould, Peronospora
tabacing Adam, can be carried by the adults, and the species is there-
fore probably instrumental in spreading this disease (Angell, Hill, and
Currie, 1930).

[TO BE CONTINUED. ]
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Inoculation of Cattle against Redwater and
Anaplasmosis.

By JOHN LEGG, D.V.Se., Animal Health Researeh Station, Oonoonbu,
Townsville, Queensland.

ECENT research work on the problem of tick fevers of cattle has
cansed us to radically alter our views in eonnection with these
diseases. It was previously thought that only one tick-borne blood
parasite was present in Queensland, but we now know that there are
several. These various parasites have been rvecently separated from
each other in different carrier animals and their individual effects on
the animal have been studied. In addition, an attempt has been made
to proeure a vaceine which could be applied in the field as a single
inoculation but which would protect against all forms of tick fever
found in Queensland.

In preparing the vaceine, which it is now proposed to distribute
from the Animal Health Station, Yeerongpilly, use has been made of
a mild strain of anaplasm, which has recently been imported from
South Africa. This strain has been ecombined with one of the organisms
causing redwater of cattle in Queensland so that the vaccine actually
containg two different blood parasites.

The Vaccine.

The vaccine is intended for use against redwater and anaplasmosis,
and contains two blood parasites capable respectively of setting up
these diseases. The incubation period of the two parasites is different:;
the redwater parasite, known as the piroplasm, produces a reaction
between the seventh and fourteenth day, while the anaplasm reaction
does not usually commence before the beginning of the third week and
often a month or six weeks passes before it oceurs. The redwater
paragite used is one obtained from naturally infected Queensland cattle,
while the anaplasm is a specially mild strain introduced from South
Africa. This strain was imported beeause it was found that the anaplasm
present in naturally infected cattle in Queensland was too virulent
for use in the vaccine, while the South African strain produces only
a mild reaction, and after recovery leaves a measure of resistance to the
local anaplasm,

The waccine should be ivoenlated as soon as received. Tt will only
keep for three days, so that the sooner the injection is made the better.
Any vaccine having an offensive smell should be immediately returned
to the laboratory. It should not be used later than the date given on
the label. Dose, 5 c.c. for animals of any size or age.

Use of the Vaccine.

Redwater and anaplasmosis are found throughout the tick-infested
area of Queensland. As a rule calves bred in the tiek-infested zone
become infested with ticks soon after birth and infection with the blood
parasites of redwater and anaplasmosis naturally follows. Since ealves
have a definite age resistance to these blood parasites the reaction
produced is very mild. They recover quickly without having shown any
ill effects, and after recovery are ‘‘immune.”’ Continual infestation
with ticks throughout the lifetime of the animal means continual reinfee-
tion by the blood parasites, and so the immunity is retained.
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Cattle born and bred in areas free from ticks have not this
resistance or ‘“immunity,”’ and hence it is necessary to vaccinate these
cattle before introduction to tiek-infested districts.

It should be noted also that there are many areas in Queensland,
particularly in the best class of dairying country, where the econtinual
destruction of the tiek by dipping has so reduced their number that
the cattle grow up without any immunity and hence are suseeptible to
these diseases.

Instruments Required.

A hypodermie syringe 5-10 c.c. capacity with suitable hypodermie
needles.

The syringe should be taken to pieces and with the needles boiled
for ten minutes. The water is then allowed to cool and the syringe
fitted together, care being taken that all the parts fit properly and are
in good order,

The operation is performed by injecting the appropriate dose of
blood under the skin, usually behind the shoulder, care being taken
to wash the avea thoroughly, before injection, with a suitable disin-
fectant (23 per cent. earbolic).

Where large numbers of cattle have to be inoculated a suitable
apparatus consisting of rubber tubing, valves, hypodermie syringe, and
needles fitted to a convenient handle can he supplied.

Precautions Following Inoculation.

As already stated there are two reactions. The first, or redwater,
takes place in seven to fourteen days, the second, or anaplasm, about a
month after inoculation. During the redwater reaction it is advisable
to take the temperature, particularly if it is an aged imported beast.
If the temperature rises above 105 degrees and/or the animal is dis-
tressed, appropriate means should be taken to control the reaction.
This ean be done by the use of piroblue. This drng has only recently
been introdueed into Australia for the treatment of redwater, although
it hag been in use in some of the other countries of the world for several
vears, The dose of piroblue recommended is 1 gram for animals of all
ages, The drug is dissolved in 100 c.c. (half a breakfast cup) of clean
water which has been previously boiled and then allowed to cool to
blood heat. The solution is then injected directly into the jugular vein
and should always be prepared 1ust before it is used, although the drug
kept in the dry state will remain potent for a very long period.

The anaplasm reaction usually produces a high temperature (which
can be detected by the thermometer), Condition is usually lost and
in severe eases there may be some anaemia, but no special treatment is
required beyond proper feeding and in the case of valuable animals
proper housing.

General Recommendations.

After recovery from the two reactions animals can be exposed in
tick-infested country. Under ordinary circumstances they will beeome
infected with the two forms of blood parasites which produce redwater.
In addition they will become infeected with the loeal amaplasm, but
their resistance to all these parasites should be sufficient and they
shonld not show any signs of illness. It must be recognised, however,



34 QUEENSLAND AGRICULTURAL JOURNAL. [1 Jan., 1936.

that the immunity is only relative. Valuable animals partieularly
should therefore be carefully attended to and watched for the first fow
weeks after being exposed to ticks and the following points require
attention :—

(1) The animals should not be driven or railed over long dis-
tances, or exposed to hardships—i.e., drought conditions.

(2) Heavy tick infestation should be avoided. If the country
is heavily infested frequent dipping is necessary.

(3) Bulls should not be given too much work during the first
few weeks.

Special Recommendations,

In some areas, particularly the best dairying districts of Queens-
land, there are farms where very few ticks exist. This state of affairs
is frequently due to the zeal of the owners who desire to see their
animals as free from ticks as possible and who consequently dip their
cattle at frequent intervals. Under such cirecumstances it is quite
possible to find farms where ticks are very diffieult to discover. Cattle
bred on these farms may thus reach a stage of life where their age-
resistance has been reduced or lost before actually becoming infected
with the redwater or anaplasm parasites. Outbreaks of redwater and
anaplasmosis are, therefore, likely to oceur, and, unfortunately, some
of the worst outbreaks during recent years have been among dairy
stock.

Owners, therefore, are specially advised not to persist in dipping
until all the ticks have been killed out. For the sake of the young
stock a minimum number of ticks should always be present. If there
is any doubt as to the immunity of their animals owners are advised to
‘noculate.

In earrying out inoculation, owners should note the following:—

(1) Young cattle under one year and in store condition are
less susceptible than aged, fat animals.

(2) Pure breeds are more susceptible than eross breeds.

(3) Inoculation of pregnant cows should be avoided as they are
likely to abort subsequently.

(4) Milk yield in heavy milkers will be considerably reduced
during, and for some days after, the reaction.

Two Forms of Redwater Parasites.

There are two types of redwater parasites in Australia. Both
these parasites are entirely independent of each other, although in
outhreaks of redwater in the field, they may be associated. One of these
types of blood parasites, known as the babesiella, is not susceptible to
piroblue, and unfortunately appears to be very common. If piroblue
is used in cases of redwater outbreaks in the field without a previous
correct diagnosis being made, results are for this reason likely to be
disappointing. Owners therefore are specially advised to consult their
nearest Stock Inspector, who will assist and advise in taking blood
smears from acute cases for their despatch to the laboratory.

It should be noted that the type of redwater parasite used in the
vaccine supplied, and known as a piroplasm, gives considerable
resistance to infection with the second type (the babesiella).
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Issue of Piroblue.

Owners are advised to keep piroblue on hand when inoculating
valuable stock with the vaccine supplied by the laboratory.

Guarantee,

Vaceine is issued only at the risk of the owner. No gunarantee can
be given that losses will not oceur from the inoculation; neither can
an assurance be given that surviving animals will be immune.

Where and When Obtainable,
Vaceine can be obtained from the Animal Health Station, Yeerong-
pilly, Brisbane. Order should be placed so that the blood ean be
despatehed on specified days (every Tuesday).

CARE OF THE CREAM SEPARATOR.

The quantity of cream which is lost through worn and uncared for separators
is not always realised by the dairy farmer. Seeing that the eream is the souree
of livelihood, every care and attention should be given to the machine, and proper
adjustment made so that it will render the best service. A common cause of
trouble is due to the failure to keep the separator perfectly level and securely
fastened down. ‘When installing the machine select a solid foundation and see
that the bolts get a firm hold. Besides eausing wear of the gearing the effeet of
a ghaky machine is that the vibration allows of the remixing of the eream and the
lighter liquid after they have been separated. The separator should be lubrieated
with good quality oil of the correct grade, as recommended by the suppliers of
the machine, The oil in the bath should be changed occasionally. Owing to the
high rotative speeds of the bowl, the gearing and spindle bearings have to be
very accurately made, with fine clearances. If these clearances get muech greater
through wear vibration is set up, resulting in less efficient skimming.

All separators should be gone over at least once a year and all worn parts
replaced, After an overhaul the user should get a fest of the skim milk to see the
adjustments and the cream screw setting are correct, and if the butterfat content
is higher (over .03 of 1 per cent.) other adjustments should be made. If the
gerew i adjusted for a very rich eream there is a tendency to decrease the officiency
of the separator, and further losses through the eream sticking on the sides results.
Bad skimming, whilst frequently due to the bowl out of level or wear and vibration,
may be due to incorrect speed. This is important.

A lowering in sgpeed of ten revolutions per minute below that recommended by
the maker may affect the butterfat content of the skimmed milk to double the
quantity. The machine should be driven evenly and smoothly. Driven by an electric
motor or an oil engine of the throttle governed type, better skimming results than
hand drive are obtained for the reason that the speed is maintained at its speed.
The machine should be started up slowly, gradually increasing in its speed, up to
normal, or damage or excessive wear to gearing is oceasioned. For a power drive
a special frietion pulley should be used to obtain this end, or if fast and loose
pulleys are employed, the belt should be moved across slowly.

The milk should not be allowed to get too cold before separating. In winter
its viseosity would get greater, making it harder to separate, and thus decrease the
skimming efficiency of the separator. The fat separates easier at 90 degrees.
Thorough washing is an important factor in efficient separation. This should he
done every time the machine is used. Any collection of thick material in the eream
and milk passages and bowl shell prevents complete separation. The bowl should
be taken apart and all the fixtures properly cleaned immediately after each separa-
tion, Too often the farmer omits to give the separator the attention it deserves,
and to wateh the important points mentioned. Proper care in the running of the
machine will prolong its life and reduee wear. Corrections, too, are usually quite
simple, and replacements inexpensive, but in the case of a badly worn machine
it is cheaper and surer to purchase a new machine. A worn-out separator is a
bad proposition.
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Tick Fevers of Cattle in Queensland.
By €. . MULHEARN, B.V.Se, Animal Health Station, Yeerongpilly.

M ICK fever and redwater are the popular names applied to a number

of closely related diseases of cattle caused by extremely small blood
parasites. These parasites, under natural conditions, are transmitted
by the cattle tick (Boophilus microplus). Tence the diseases only oecur
within the tick-infested areas.

The female cattle tick develops on one animal reaching maturity
in approximately twenty-one to twenty-five days. It then drops to the
ground and lays from 2,000 to 3,000 eggs. The young larval ticks which
develop from the eggs remain on the ground until they get a chance to
attach themselves to other cattle. If the first animal was suffering from
an acute attack of tick fever or was a carrier of any of the tick fever
organisms, it would infeet the female tick. The tick fever blood para-
sites pass through the egg stage into the larval ticks of the next genera-
tion. These in turn would infect the cattle to which they become subse-
quently attached and, if susceptible, such animals then suffer from an
attack of tick fever,

There is some evidence to suggest that at least one form of the
disease may also be transmitted on occasion from animal to animal by
the agency of blood sucking flies.

™ Economic Importance.

« This group of diseases is of very great economic importance to the
Queensland cattle industry. Their presence in the tick-infested country
greatly handicaps the free movement of cattle from the tick-free areas
into the coastal country. For economic reasons it is essential to have
the prineipal sale yards and killing centres on the coast, and as all the
coast country in Queensland is tick-infested considerable inconvenience
is experienced each year when cattle are forwarded from the inland
tick-free areas to the tick-infested coastal areas for sale or slaughter.

Another form of loss and inconvenience is incurred when stud
cattle are introduced from clean distriets into the tick arvea. If these
cattle are forwarded direct to the holdings they very frequently develop
an attack of tick fever, often with fatal results, and consequently it
becomes necessary to inoculate them so that they will pass through mild
reactions. After recovery such animals are highly resistant to sub-
sequent infection hy these parasites per medium of the tick.

Frequently losses oceur in ecattle in that area of country situated
between the definitely tick-infested and definitely tick-free country.
Owing to seasonal and other conditions, the ecattle on such an area
may not be exposed to ticks for several years, and these stock then
become susceptible to these blood parasites. When they are again
exposed to ticks in a favourable season there may be severe losses,

Losses are also eontinually oceurring in cattle bred within the tick
zone. This oceurs particularly in areas where dry seasons cause a
diminution in the number of ticks or where these parasites have been
killed out by frequent dipping. The presence of these diseases in such
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districts under the present conditions in Queensland render the aboli-
tion of ticks from individual areas inadvisable, for if such is ecarried
out the ecattle lose their resistance and when again exposed to ticks
they may develop a severe form of the disease resulting in heavy losses.
Consequently it is necessary to either regularly inoeulate these cattle
or to expose them continually to a certain amount of tick worry to
maintain their resistance,

Susceptibility to these Diseases.

The severity of these diseases varies eonsiderably with the age of
the individual animals. Young animals possess a natural resistance
to all forms, and eonsequently when infected they usually show only a
mild attack, but this resistance gradually diminishes as the animal ages
£0 that at one year old a severe attack may be experienced. As a general
rule well-bred heavy beef cattle are more susceptible than the lighter
erade animals.

Almost all young cattle when exposed to ticks pass through mild
attacks of the various forms of tick fever and acquire a premunition
which gives them a resistance against subsequent infections. Under
normal cirenmstances, whilst continually exposed to tick infestation,
this resistance is maintained during the life of the animal.

The eondition of premunition does not give a solid immunity, buf
it brings about a state of balance between the animal defences and the
tick fever organisms, which are continually carried in the body of the
animal. If, owing to unfavourable ecircumstances such as sudden
exposure to heavy tick infestation, starvation, overwork, or other
diseases, the animal’s resistanee is lowered, the body defences may be
unable to cope with the tiek fever organisms. The latter then again
assume control and the animal has a relapse to one or other or possibly
all of the different forms of tick fever. This faet partly accounts for a
nnmber of the cases of tiek fever which oceur in cattle bred in the
tick-infested areas.

If an animal is not constantly exposed to infestation by ticks the
hody defences gradually overcome the organisms which disappear from
the animal’s body. When the organisms have disappeared, the animal
again beecomes susceptible and will develop an attack of tick fever when
re-exposed to infection.

The Causal Organisms,

For many years it was considered that tick fever in Australia was
caused hy a single blood parasite, but recent investigations carried out
by the Couneil for Secientific and Industrial Researeh at Townsville
have shown that there are at least four different parasites (1), Al
these blood parasites ave quite independent of each other and in any tick-
infested zone one, two, three, or four, or any combination of these forms
may be present. :

Seientifically the parasites are known as—(1) Piroplasma bigemi-
nwm, (2) Babesiella argentinum, (3) Anaplasma marginale, and (4)
Theideria mutans.

All these organisms were undoubtedly introduced into Anstralia
with the ticks many years ago.
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Symptoms.

There is a marked variation in suseeptibility in individual animals.
Some animals pass through an attack of tick fever without showing any
obvious symptoms, whilst other animals are affected with a very severe
attack which may cause pronounced symptoms and even death. The
symptoms also vary according to the organism eausing the disease.

P. bigeminum.—This parasite is widely distributed throughout the
tick-infested areas. KFor many years it was thought to be the only
tick-transmitted blood parasite of cattle. Recent investigations have
shown that it is probably not the most common cause of serious outhreaks
of tick fever in the field.

Under natural conditions the ineubation period is three or four
weeks. When artificially produced by blood inoculation the ineubation
period is much shorter and is about one week.

Usually the first sign of the disease is manifested by a rise in
temperature. This, however, may not be noticed unless temperatures
are regularly taken with a elinical thermometer. The temperature
gradually rises over a number of days until it reaches a maximum
which may vary from 104° to 108°F. A sudden drop in temperature,
without special drug treatment, is a bad sign, as this sudden lowering
of temperature frequently precedes collapse and death.

If the affected animal is in the open it frequently leaves the rest
of the mob and seeks shade when its temperature is high. 1t next ceases
to eud and refuses to eat. The coat may appear ruffled and the ear
droops. The breathing becomes rapid and jerky. If the animal is
driven it may stagger and show a weakness of the hind quarters. In
dairy cows the milk supply is greatly diminished. Constipation, which
is present in the early stages, may be followed by diarrhea as the
disease advances. In severe cases changes are noticed in the urine
which becomes a dirty reddish colour, hence the name redwater. In
most fatal cases death occurs within a week of the first symptoms.

The post mortem appearances arve marked by pallor of the mucous
membranes due to poverty of the blood. The liver is enlarged and of
a bronze colour and the gall bladder is distended with dark thick bile.
The spleen is enlarged and the kidneys are often dark in colour. The
bladder usually contains a quantity of dark reddish urine,

B. argentinum.—This parasite appears to be frequently responsible
for outbreaks of redwater in the field,

The incubation period, symptoms, and post mortem appearances
are somewhat similar to those seen in cases of tick fever due to
P. bigeminum, However, red urine may not always be present in this
form of tick fever, while jaundice is often a very marked feature. The
kidneys are often enlarged and very dark in colour.

It is therefore impossible to differentiate between these two forms
of tick fever without the aid of a mieroscope. For this reason stock
owners should forward blood smears from sick cattle and smears from
the ent surface of the kidney, liver, and spleen from fatal eases to the
Animal Health Station for diagnostic purposes.

A. marginale—This blood parasite is known to be widely distri-
buted throughout the tick-infested area of Queensland. Infested cattle
do not usunally show high fever or great distress, but there is a gradual
wasting and loss of condition. In fatal eases the animal becomes so
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weak that it goes down and death follows from gradual exhaustion.
Most owners do not recognise this condition as being a form of tick
fever for there may be no high temperature and there is no red urine.
Post mortem appearances are marked by great wasting, with pallor and
often jaundice.

T. mutans—This blood parasite is very widely distributed through-
out the tick-infested area. Up to the present there has been no evidence
to show that it causes any harm.

Treatment.

General freatment consists in good nursing, The animal should
be rugged in cold weather and made as comfortable as possible. The
appetite should be tempted at frequent intervals with freshly-cut green
feed and bran mashes. A liberal supply of water in which potassium
nitrate at the rate of 1 o0z, to 2 gallons has been dissolved should be
available at all times. If the animal is carrying a large number of
ticks and it is only in the early stage of the disease it should be sprayed,
but if the disease is well advanced spraying is not advisable and as
many ticks as possible should be picked off,

The animal must be kept quiet and disturbed as little as possible.
It driven, the fever may be aggravated and cause collapse and death.

Drug treatment has been found to be very effective for that type
of tick fever caused by P. bigeminum. Piroblue, which was introduced
by the South African authorities, and is now widely used in that
country, has been found to be extremely effective in controlling this
form of the disease in Australia. Supplies with directions for use can
be obtained at the Animal Health Station, Yeerongpilly. The treatment
consists of injecting 1 gram of piroblue dissolved in 100 ce. of water
into the jugular vein.

The sick animal, even when suffering from a severe attack of the
disease, usually recovers within twelve hours of treatment, in which
time the temperature will fall to normal and the number of organisms
in the cirenlation will be greatly diminished. The drug should be given
before the case becomes too far advanced, for if left too long the animal
may die before the drug can produce its beneficial results. Any cases
showing red urine should be looked upon as severe and should be
treated without delay. It must be borne in mind, however, that red
urine is also a symptom of babesiellosis, the second form of redwater
against which piroblue is not effective. Henee to avoid disappointment
and a wrong impression of the efficacy of the drug it is always advisable,
where possible, to have a correet microscopic diagnosis made before the
drug is used.

Preventive Inoculation,

Preventive inoculation is most frequently carried out to give a
proteection to valuable stock which are being transferred from tick-free
to tick-infested ecountry. It is also used for cattle which are maintained
in lightly tick-infested country to ensure that they retain their
resistance against the different forms of the disease.

This inoculation consists of an injection of freshly drawn blood
from a specially prepared animal into the susceptible animals.
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As previously pointed out there are three organisms, viz, P.
bigeminwm, B. argentinum, and A. marginale, capable of producing a
severe attack of tick fever, and the object of preventive inoeulation is
to give the animals as mild an attack as possible and at the same time
give a resistance against these three organisms,

Recent work at Townsville has indicated that animals which have
recovered from an attack of P. bigeminum have considerable resistance
to B. argentinum(2). If a severe reaction follows the preveutive
inoculation with P. bigeminum, it ean readily be econtrolled with
piroblue,

The third form of tick fever, which is caused by A. marginale, has
been found difficult to deal with in Australia, because the local parasites
when inoculated into susceptible cattle produce too severe a reaction.
and up to the present no suitable drug has been discovered which can
influenee the course of this form of tick fever. For this reason a
milder form of the parasite known as A. centrale has been introduced
from South Africa. Experiments have shown that Australian cattle
tolerate this parasite well, and after recovery the great majority of
them show considerable resistance to infection with A, marginale,

It is intended, therefore, to incorporate this South African parasite
in the vaceine which will be supplied by the Animal Health Station,
Yeerongpilly. Such vaceine issued in the future will therefore contain
two blood parasites, viz., P. bigeminum and A. centrale. The first
produces a reaction about the end of the first week, and, if too severe,
can be controlled by piroblue, while the second producss a reaction
whieh oeeurs about one month after inoculation and which will be
found to be quite mild. This vaceine will give a protection against all
forms of tick fever.

Blood Supplied for Inoculation.

Blood will be supplied from this Station for inoculation purposes.
Ag the organisms in the drawn blood do not survive for more than a
few days and as the possibility of a successful reaction diminishes as
the blood becomes older, it is essential that the blood should be used
as soon as possible after it is drawn. Blood which is more than three
days old should not be used. In order that all blood may he supplied
under the most suitable conditions cattle will only be hled and blood
forwarded on certain specified days. The dose recommended for all
cattle is b cc.

Cattle earrying the recommended organisms will be prepared as
bleeders and supplied from this Station. It must be borne in mind,
however, that when these specially prepared bleeders hecome exposed
to tieks they will probably soon become infected with the other organisms
which may render them dangerous for use as bleeders.

If a specially prepared bleeder is to be used over a considerable
period of time on a property it must be received and maintained in a
tiel-free condition. Under such conditions the animal only remains
infective for about three months,

The most suitable time to inoculate eattle in the tick-infested areas
is in the spring or early summer—i.e.. before the commencement of the
wet season. Cattle which are continually exposed to ticks do not
recuire to be inoeulated, but cattle which are running on country where
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ticks are comparatively rare should be inoculated each year. All clean
cattle which are moving from the clean to tick-infested distriets should
be inoculated at least two months before they are moved.

The operation of inoculation is carried out by injecting the dose
of blood into the tissues under the skin. The most suitable situation
for inoculation is just behind the shoulder. The area is prepared by
clipping off the hair and then washing with a reliable antiseptic solution.
A 10 eubie centimetre hypodermic syringe and a few stout hypodermic
needles are required. The bottle containing the blood is opened and the
syringe, after sterilizing, is filled and the inoculation is earried out
immediately. When a bottle of blood is opened it should be used straight
away. It may be convenient to pour the blood into a clean dry eup
which has been previously sterilized by boiling in water. The syringe
and needles should also be sterilized both before and after the operation.

Two reactions should follow the inoeulation of susceptible cattle.
The first in from six to fourteen days and the second in from twenty
to forty days. If, however, the inoculation is performed on cattle
in the tick area the animals may not react or the reaction may be so
mild that it is not noticed.

(lattle which are reacting should be treated as recommended. Cows
heavy in ealf should not be inoculated, for a severe reaction may bring
on abnrtion. Cattle which have been inoculated should be kept as free
of ticks as possible for six to eight weeks. After inoculated animals
are exposed to ticks they should be carefully watched for about one
month to ensure that they are resistant. If no attack occurs within this
tima the inoculation has been successful and, under normal ecirenm-
stances, the animal will remain resistant.

All blood forwarded from this Station is taken from specially
prepared animals, but no responsibility can be accepted by the Depart-
ment for any mortality following inoculation, neither can any guarantee
be given that the animals that have reacted will remain resistant to all
the tick fever organisms,
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The Feather Mites of Poultry.

By F. H. 8. ROBERTS, D.Sc,, Animal Health Station, Yeerongpilly,

SEVERAL species of mites have been recorded as associated with the

feathers of poultry. Some of these are definitely parasitic in habit
and obtain their food by piereing the skin and sucking np the blood and
lymph. To this group belong the Gamassid mites of the genera
Dermanyssus and Liponyssus.

There is a single species of the genus Dermanyssus which normally
infests poultry, namely the red mite, D. galline Redi. The red mite is
found on all classes of poultry and appears world-wide in its distribu-
tion. I occurs on its hosts only at such times as it requires food, and
lays its eggs in sheltered cracks and crevices in the fowl house,

In the second genus, Liponyssus, two species are known to attack
poultry—mnamely, the northern fowl mite, L. silviarum Canestrini and
Fanzago, and the tropical fowl mite, L. burse Berlese. Both these
species are found on the birds in{ all stages of their life eycle, their eggs
being laid on the feathers. The northern fowl mite reaches its highest
development in temperate climates and is well known in Europe and
North America. In warmer countries it is replaced by the tropical
fowl mite which is very prevalent in sueh countries as the Southern
United States, South Africa, South America, and Queensland.

There ave other species of mites found on the feathers, which do
not appear to be parasitie, but are said to live and feed on the feathers
only. These are the true feather mites and belong to the family
Analgesidie. The members of this family oceur on a large number of
birds and do not appear absolutely restricted in their choice of host,
as a single species may be found on many different birds. They may be
found on or among the feathers or in the quill. Some species oeenr
only on the flight feathers, others on the body feathers, and others again
among the feathers of the head and neck. The Analgeside are closely
related to the Sarecoptide or iteh mites and lay their eggs usually on
the barbs of the feathers. In some species there is a migratory nymphal
stage. Fourteen species belonging to this family have been recorded
from domestic birds.

One of the most interesting is the mite Falculifer rostratus
Buchholz, which is found among the feathers of the pigeon. Under
certain conditions the hypopial nymph penetrates into the subcutane-
ous tissues and has been found in large numbers in the thymus gland.
Sweet (1908) has recorded this species from the pigeon in Australia
(Proe. Roy. Soe., Vie,, Vol. XXT,, p, 523). Three further species are
recorded from the pigeon Falculifer cornutus Trouessart, Analges
bifidus Nitzseh, and Plerophagus strictus Mégnin,

Megininia cubitalis Mégnin is found among the body feathers of
fowls and turkeys. Recently the writer’s attention was directed to a
species of mite oceurring in large numbers among the body and wing
feathers (excluding the flight feathers) of some Australorp pullets
which are being used for nutritional experiments at this Station. For
some time these birds had been addicted to the viee of feather picking.
Extremely heavy infestations with this mite were observed on the
majority of the birds, and it appeared as though the association had
resulted in an irrvitation eausing the birds to pick out the feathers, the
areas affected being chiefly the meck, breast, rump, and back. Very
few mites were observed actually on the skin, being practically confined
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to the barbs of the feathers adjacent to the shaft. The species was
identified as M. cubitalis. This, so far as can be ascertained, is the first
record of the presence of a species of this gennus on poultry in Australia.

A second species, M. columbae Buchholz, has been recorded from
the pigeon, fowl, canary, and a number of other birds, and a third
species, M. velate Mégnin, from ducks. Wickware has written of a very
unusual ease of scabies associated with a species of Megninia in a Hoek
of fowls in Quebee, Canada. (Jour. Paras., Vol. VIIL., 90-91.) In the
affected, birds a dried exudate and erusts were prominent on the combs,
wattles, and face. The eyelids were glued together with the exudate
and the birds could not eat. Serapings of the erusts revealed large
numbers of a mite which was determined as M. gallinula Buchholz.
This species was first deseribed from the spotted crake, Ortygometra
porzona, in Furope.

The feathers of the fowl may also be infested by a species of
Pterolichus, P. obstusus Robin, while Microspalaxr chayani Trouessart
is known to be fairly common on the feathers of the turkey.

Two speeies of Dermoglyphus are recorded as inhabiting the quills
of the feathers of the fowl, guinea fowl, and turkey, namely D. minor
Nérmer and D. elongatus Mégnin.

Two very minute species of mites are found among the down and
on the skin of the fowl, Epidermoptes bilobatus Rivolta and Rivoltasie
bifurcata Rivolta. On occasions when the infestation with these two
species of mites is heavy an intense pityriasis may be caused.

Three species belonging to the family Chyletidee have also been
recorded as being associated with the feathers of poultry. Syringop-
hilus bipectinatus Teller oceurs in the quills of the fowl, in which it
is said to feed on the external cones of the feathers, while S. columbae
Hirst has been found in the quills of the pigeon. The third species,
Sarcopterinus nidulans Nitzsch, has been recorded from a number of
birds, including pigeons. Tt lives in colonies in the follicles of the
feathers and gives rise to tumours or cysts in the skin.

Another species which may be seen among the debris attached to
the shafts of feathers is Cnemidocoptes gallinae Railliet. This mite
burrows into the skin alongside the quills of the feathers, causing an
itehing inflammatory condition and giving rise to the disease known
as ‘‘depluming itch,”’

e A — g — e 2t e

LITTER RECORDS.

Four litters of pigs were offieially recorded by the Department recently for
stud pig breeders; a summary of results follows:—

I WEIGHT AT Fiour ‘WEEKS.
OWNER. BREED. DE?I‘{T}':F gm‘g&

Total (ILb.) | Average (Ib.)
Hibberd Bros., Indooroopilly .. .+ | Large White | 17-8-35 10 327 327
M. G Bayliss, Maleny .. o v+ | Large White | 28-8-35 8 3935 499
H. 0. Rees, Maleny iy .y <. | Middle White | 26-8-35 9 23z 413

It. Turpin, Lowood ie s oo | Wesgex

Saddleback | 14-9-356 10 a75 375
A, G, Btewart, Gympie .. 3 .. | Large White 4-10-85 13 488 370
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Grass Tetany.

By C. R. MULHEARN, B.V.Se., Animal Health Station, Yeerongpilly.

EVERAL cases of Grass Tetany (also known as Lactation Tetany)
in dairy cows have been reported to this Station during the past
year. From the histories given it would appear that this disease has
been present in Southern Queensland for some years. Cases have been
investigated or reported from the Downs and the South Coast dairying
distriets, but it is probable that under favourable cireumstances the
disease may appear in other parts of the State. Experience both in
Queensland and in other parts of the world indicates that grass tetany
may be regional, for some distriets are repeatedly affected whereas
adjoining distriets remain comparatively free,

Cause of the Disease,

The cause of the disease is not definitely known although several
theories as to its nature have been put forward. It is now generally
believed, however, that the most significant change is a disturbance of
the mineral (chiefly magnesium) content of the blood. As previously
stated the disease is chiefly seen in dairy cows. In many respects it is
closely related to mille fever and some suceess has been claimed for the
time honoured milk fever treatment, viz., inflation of the udder, in the
treatment of grass tetany.

Cases are usually seen within a month of calving when cows are
in heavy milk, but they may appear at any time during the milking
period and they often coincide with the periods of heat.  Outbreaks
are usnally associated with more or less continuous feeding on some
quickly growing grass, herbage, or fodder crop, hence the name—grass
fetany.

The Queensland cases have followed eontinuous feeding on growing
oats and barley, or natural pastures in which a luseious growth of clover
was present. One theory suggests that the inereased milk production
due to the ingestion of these succulent plants has proved too great a
strain on the mineral portion of the blood, which cannot be recouped
at the same rate from the body reserve, with the result that there is a
disturbanece in its mineral balance. This may oceur although the animal
may not actually be suffering from a general mineral deficiency.

A second theory suggests that the cause is dietetic, and that the
quickly growing crops in eertain loecalities are deficient in the necessary
minerals and are also unbalanced as regards a suitable fodder for the
animals eoncerned, In support of this theory it ean be stated that the
diseage may oceur in beef as well as dairy cows, and it has also been
oceasionally reported in bullocks and calves. The disease has also been
responsible for heavy mortalities in sheep in Australia.

Symptoms.

The animals in which the disease is mostly seen are in good condition
and they may even be in a fat or plethorie state. Poor animals are
rarely affected. A history is often given that the cows were put into
a paddock of luscious quickly growing feed from a fortnight to a month
before the first cases oceur. The outbreak may be confined to one or
two animals or a large percentage (10 to 20 per cent.) of the herd
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may he affected. The number of cases depends to a large extent on
the time of calving in conjunction with the access to the rich feed
and also on the resistance of the individual animals. When a large
number of cows calve shortly after being turned on to rieh pastures
in a susceptible area it is probable that gseveral cases will oceur.

The symptoms usually appear suddenly. In the most acute cases
no sign of disease may be seen, but the cow may be found dead over-
night in the paddock from no apparent cause. In the case of dairy
cattle the symptoms sometimes oceur shortly after the animal has been
brought into the yard, or a short time after milking. The cow may
appear normal whilst being milked, or at the worst it may be irritable
and rvestless. A little later symptoms of tetany as evidenced by
museular spasms and twitchings may develop. The museles of the head,
neck, body, or limbs may be involved. There is usunally a wild look in
the eyes, which may roll about in their sockets, and the head may be
held up stiffly or thrown about. The animal may walk round in cireles
in one direction, and twitching of the various muscles may occur. These
spasms generally last about fen minutes, when the animal apparently
recovers. The spasms may be repeated at frequent intervals and they
generally become worse at each turn, until the animal may go down
and show evidenee of profuse sweating. The breathing becomes deep
and rapid and the animal appears to be in great pain. Convulsions
may follow during which there are usually uncontrolled leg movements.
The animal then appears to become unconsecious. It may succumb to
this attack or it may later get up, and apart from being stiff it may go
on feeding as if necthing had happened. The milk yield is usually
diminished whilst the animal is showing evidence of the disease. The
spasmsg may return after an interval of several hours if no treatment
ig earried out, and the animal will finally collapse and die. The disease
is fairly fatal and a large percentage of the affected animals will die
if not treated at the first signs of symptoms.

Recovery or death usually takes place within a few days. The
fatal cases are sometimes confused with Tympanites (blown), but there
is no excessive gas formation or swelling of the left side in grass tetany.

Treatment.

Tt is most important that treatment should be carried out as soon
as possible after symptoms are observed. Harly treatment frequently
leads to recovery, whereas the results of delayed treatment are often
disappointing. As the disease is considered to be due to a disturbance
of the mineral balance of the blood the most successful treatment aims
at remedying this condition. In order to do this it is necessary to
inject the requisite drugs directly into the jugular vein. The following
mixture is recommended for intravenous injection :—

Magnesium chloride .. s . .. 3oz
Caleium chloride 11 i o ... 13 oz
Sterile water .. ; s i i A0 om

To carry out this treatment the jugular vein should be raised by
means of a cord and a bleeding needle is inserted into the vein. The
cord is then released and a piece of rubber tubing is attached to the
needle and the mixture is either injected into the vein by means of a
gyringe or it is allowed to flow in by means of gravity. In carrying
out this treatment it is neecessary to ensure that mo air is allowed to
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enter the vein and the apparatus should be carefully sterilized before
nse. This treatment is rather difficult for the untrained person, and
it requires considerable practice before it ecan be suceessfully carried
out.

A more simple line of treatment consists of drenching with the
following mixture :—

Epsom salts .. s o S L
Avromatie spirits of ammonia e Lo 0 B
Ginger ; 4 i 2l e B0z
Molasses or treaLle b i i dec o 3 1B
Water .. i o s e .. 14 pints

Tf the cow is given this drench at an early stage of the disease
recovery frequently follows. ‘When museular spasms and pain are
pronounced relief may be atforded by the injection of 1 oz. of chloral
hydrate dissolved in 1 pint of water well into the rectumn by means of
a rubber tube. In addition to the above treatment the cows should be
kept under observation and made as comfortable as poessible. They
should not be milked out, but only a little milk should be taken at
each milking.

Prevention,

It is much easier and more economical to prevent grass tetany than
to attempt to eure it. In some distriets where conditions are favourable
and where the disease is seasonal and makes its appearance ahout the
same time each year it should be expeected, and the following preventive
measures should be earried out:—

(1) A lick ecomprised of the following medicaments should he
available to the eattle at all times:—

Sterilised bone meal .. 50 per cent.
Epsom salts & .. b per cent.
Coarse salt .. i .. 42 per cent.
Sulphate of iron .. .. 3 per cent,

(2) Cows whieh are due to ealve and those which have recenily
calved should be carefully managed, and the period of time
they are allowed to feed on quickly growing erops should be
restricted.

(3) Epsom salts at the rate of 8 oz. to each 30 gallons should be
added to the drinking water during the season when cases
are expected to oeeur,

MEETING TROUBLES.

Some people never stop moaning. They spend their lives talking about their
woes, Without a cross or two we would never develop character. It is the way
that we mest our difficulties that we prove our worth. The weakling prays for
deliverance; the stoie prays for strength, A strong character has no time for an
easy life and a smooth path, but for power to conquer, ability to surmount, and grace
to persevere, Diffienlties, hard work, setbacks of any kind ara the gist, spice, and
joy of life, and things that make life interesting to the strong and troublesome to
the weak, Work—mental and physical activity—is life’s greatest gift to the one
who really loves life, and a reverse is the jewel that makes that gii't worth while—
priceless.—C.C., Strathfield, in ‘‘Sydney Morning Herald.’’
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Rations for Dairy Cows.”

E. H. GURNEY, Senior Analyst.

FEEDERS of dairy stock frequently forward to the Department lists
of food material available to them, desiring to know how to make
balaneed rations from such material. On account of this it was thought
that examples of rations made up with various feeds might prove useful,
some of the examples being composed of foodstuffs named in the list
mentioned above.

The Agrienltural Chemist, Mr. J. Briinnich, has written a pamphlet
entitled ‘‘Stoek Foods,"' in which the objeets of feeding, deseription
and analyses of various stock foods, and the making up of rations are
all very fully detailed, and with this information the dairy farmer
can judge how to feed to the best advantage,

Modern experienee has shown that rations with somewhat lower
protein content than was previously considered necessary can be
successtully used.

Examples of rations computed from analyses of feed-stuffs con-
tained in **Stoeck Foods' are given below, and are in accordanee with
the feeding standards for dairy ecows published in * Feeds and Feeding
Abridged,”” by Henry and Morrison,

Professor J. K. Murray states that this standard is referred to in
leetures in the Agricultural Course at the Queensland University.

Hexnry aNp Morrison FEEpING STANDARD,

Digestible Crode Total Digestible
Protein, Nutrients,

Dairy Cows.

For maintenance of a 1,000-1b. cow ne e 0700 7-925

To allowance for maintenance add-—
For each 1 Ib. of 2-5 per cent. milk ¥ 0-045—0-053 0-230—0-256
For each 1 1b. of 3:0 per cent, milk o 0-047—0-057 0-257—0-286
For each 1 1b. of 3-5 per cent. milk ais 0-049—0-061 0-284—0-316
For each 1 1b. of 4-0 per cent, milk e 0-064—0-065 031 1—0-346
For each 1 Ib, of 4.5 per cent. milk o 0-057—0-069 0-338—0-376
For each 1 Ib. of 5-0 per cent. milk = 0-060—0-073 0-362—0-402
For each 1 Ib. of 55 per cent. milk 5% 0:064—0-077 0-385—0-428
For each 1 1b. of 6-0 per cent. milk =35 G-067—0-081 0-409—0-454
For each 1 Ib. of 6-5 per eent, milk P 0-072—0-085 (0-434—0-482
For each 1 1b. of 7-0 per eent, milk . 0-074—0-089 0-454—0-505

Then upon this standard a 1,000-1b. cow, yielding 25 1b, of milk of 3-5
per cent. fat, would require from a minimum amount of digestible erude
protein 0.049 % 25 = 1.225 ++ 0-7 = 1.925 1b. to a maximum amount
0061 X 25 =1.527 4 0.7 = 2.225 1b.; and this cow would require from
a minimum amount of total digestible nutrients 0.284 > 25 = 7.1 + 7.925
= 15025 Ib. to a maximum amount 0-316 X 25 = 7-900 -} 7-925 =
15-825 1b.

# Published originally in the ‘‘Queensland Agrieultural Journal’’ for Deecember,
1931, and reprinted in response to a general request.—IEd. Q.A.J.
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Again, a 1,000-1b. cow, yielding 25 1b. of milk of 4.0 per cent, fat,
would require from 2.05 lh. to 2.325 lb. digestible erude protein, and
from 15-7 1b. to 17-57 1b. total digestible nutrients,

The term ‘‘nutritive ratio”” means that amount of digestible
protein that exists in a feed compared with the amount of non-nitrogen-
ous digestible nutrients in that feed. As fat is capable of producing
more heat when digested than the other nutrients, the fat content in
the following rations has been multiplied by 2.3 and the produet added
to the amount of digestible carbohydrate and fibre—this total divided
by the digestible protein gives the ‘‘nutritive ratio’” of the ration. Thus
in No, 1 ration there is one part of digestible protein to six parts of
other digestible nutrients.

When eonsidering rations for animals it must be nnderstood that
other factors, heside the digestible crude protein and total digestive
nutrients supplied to the animal, must be taken into account, such as
suceulence, palatability, and variety of feeds.

Proteins are very complex bodies, and different proteins yield
different substances when digested, and a number of these different
substances have to be supplied by the food for satisfactory nutrition.
Therefore there is less chance of feeding an unbalaneed protein content
by using several feedstuffs than by using only one or two.

Rations are useful guides in feeding, but it must be noted that the
analyses of the feedstuffs from which they are computed are averages
only—that is to say, the composition of the feedstuffs varies according
to soil and climate wherein grown, and particularly to the age of growth
when harvested.

The legumes, such as lucerne, cowpea, clover, &e., are characterised
by the high amount of phosphorus and lime (particularly lime) they
contain. Therefore, when animals graze on grass pastures growing nupon
soils deficient in phosphorie acid and lime, the inclusion of a legume
in a ration is of particular value to these animals supplying both
protein and mineral matter. Bran is also relatively rich in phosphorus.

There is in very many cases a deficiency of phosphorie acid in the
pasturage grazed by dairy stock. When such deficiency occurs the
rations should be supplemented by the addition of from 2 to 4 oz. of a
mixture of finely ground Nauru phosphate and salt. The mixture is
in the proportion of two parts by weight of finely ground steamed bone-
meal or ealphos* or finely ground Nauru phosphate to one part by
weight of salt.

Another consideration is the cost of a particular ration—whether
it pays, when it is compared with the price obtained from the milk pro-
duced. But care should be taken that blame for unprofitable feeding
is not placed upon the ration, when the fault is due to the cow. Some
ecows are eapable of producing a large amount of milk, other cows are
only eapable of yielding a small amount of milk, even when supplied
with ample well-balanced feed; sueh poor producers do not pay, and
should be culled out from the herd.

* Calphos is a bone preparation obtainable at the Brisbane Abattoir.
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Rarions PER 1,000-LB. Cow YiErpine 25 nB. MILE.

DIGESTIBLE NUTRIENTS. = 4
: -5, |
= E g 2 25 ?
= o8 : £ . | BE 2
2 . | 82 | & | 72 E
B = * ) Bt =
g | & g | 8 £ | & 7
Lb. Lb. | Lb. | Lb. | Lh. | Lb.
;
40 1b. Green Sorghum 55 80| 048 | 0-08 | 2:32 | 1-36
60 1b. Mixed Pasture (aver-| 12:0 | 0-53 | 0-12 | 3-48 | 3-01
age)
8 1b. Lucerne Chaff o 74| 1-24 | 005 | 2-22 | 0-67
274 | 225 | 025 | 802 | 504 | 155 | 1 + 60
9
65 1b. Green Sorghum ..| 130 | 078 | 013 | 3-76 | 2-14
7 1b. Lucerne Chaff A 64| 108 | 004 | 1-95 | 0-58
7 1b. Maize Meal T 60| 036 | 0-21 | 4-20 | 0-07
25-4 | 221 | 038 | 991 | 279 | 153 |1 + 61
-
45 Ib. Green Sorghum ie 9:0 | 0-54 | 0:09 | 261 [ 1-49
13 Ib. Wheat Chaff .. .. | 11:3 | 027 | 0-12 | 339 | 2:04
31b. Bran .. iy e 26 | 0-37 | 0-056 | 1-21 | 0-10
23 1b. Cotton Seed Meal| 2-5| 0:96 | 0-17 | 0-54 | 0-06
(decorticated)
2 1b. Molasses 7 15| 002 | .. 1-15
27-9 | 216 | 043 | 890 | 369 | 152 | 1 = 6-2
4
50 1b. Green Sorghum .. | 10:0 | 060 | 010 | 2-80| 1-70
40 Ib. Green Cowpea 88| 064 | 0-12 | 292 1-14
3 1b. Bran .. vox o 26| 037| 005 1-21 [ 0-10
14 Ib. Cotton Seed Meal| 16| 0:61 | 0-11 [ 0-34| 003
(decorticated)
4 1b. Molasses i 30| 004 .. 2-29
26-0 | 2-26 | 0-38 | 966 | 297 | 153 |1 = 55
55—
42 Ib. Sorghum Silage ..| 10-7 | 0:38 | 0-08 | 3-06 | 2-06
9 Ib. Lucerne Chaff .| 83| 1-39 | 0-06 | 2-49 | 0-75
7 Ib. Maize Meal .. W 6:0 | 035 | 0:21 | 4-20 | 0-07
250 | 212 | 0:35 | 975 | 288 151 | 1 + 63
6==
35 1b, Sorghum Silage 89 | 031 | 007 | 2:556 | 1-71
5 1b. Lucerne Chaft o 4:6 | 0:77 | 0-03 | 1-38 | 042
6 1b. Wheat Chaff .. e 53| 012 | 005 | 1-56 | 0-96
2 1b. Linseed Oil Meal 1:8 | 044 | 0-15 [ 0-63 | 0-09
3 Ib. Pollard. . 27| 041 | 009 | 1-62 | 0-06
3 Ib. Rice Meal 2.7 | 020 | 028 | 1-50 | 0-06
26:0 | 225 | 067 | 924 | 330 | 155 | 1 + 62
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Ratrons peEr 1,000-ue. Cow Yiewping 26 ur. Ming—condinued,

[1 Jax., 1936.

DIGESTIBLE NUTRIENTS. & i =
& 3 = 3
= gl s £ g5 |
2| sE s2 ¢ |22 | %
&~ - = = e =
B8 B |&|8 |2 z
Lb. | Lb, | Lb, | Lb, | Lb. | Lb.
7
65 Ib. Green Maize .. oo 117 | 065 | 0-19 | 390 [ 2:01
8 1b. Lucerne Chaff 2 T4 1241 006 | 2-22 | 0-67
7 1b. Maize Meal = 6:0 | 035 | 0-21 | 4.20 | 0:07
25-1 | 2:24 | 045 |10:32 | 24756 | 157 | 1 = 63
8—
54 1b. Green Maize .. e 07| 054 0:16 | 324 | 167
10 Ib. Wheat Chaff .. ..| 87| 021 | 009 [ 2:61 | 1-57
3 Ib. Maize Meal .o 26| 015 009 | 180 | 0:03
31b. Bran .. sl T 2:6: 037 | 005 1-21 | 0-10
2§ 1b. Cotton Seed Meal| 25| 006 | 017 | 0-54 | 0-06
(decorticated)
26-1 | 223 | 0:56 | 940 | 343 | 56 |1 = 6%
P
30 Ib. Maize Silage .. 00 [ 030 | 009 | 321 | 1:568
G 1b. Good Bush Hay 46 [ 014 | 003 120 [ 1-13
4 1b. Cowpea Chaff 36 045 [ 007 | 076 | 0-54
5 Ib. Maize Meal .. i 44| 025 | 015 | 3-00 | 005
3 1b. Cocoanut Cake oo | 26| 040 021 | 1-19.| 0:20
1 1b. Blood Meal .. 2 09| 067 | 001 | 005 | ..
25-1 | 2:21 | 0:66 | 0-41 | 348 | 156 | 1 = 64
10—
35 Ib. Maize Silage .. 10-5 | 0-35 | 0-10 | 3.75 | 1-82
8 Ib. Lucerne Chaff 74| 124 | 0:05 | 2:22 | 0:67
7 Ib. Barley Moal 6-2 | 065 | 0:06 | 4.27 | 0-21
24-1 | 224 021 11024 | 270 | 154 | 1 = liT)
11—
80 Ib. Green Paspalum .o 200 | 120 | 016 | 560 | 4-96
6 1b. Lucerne Chaff o BB 093 004 167 | 0-50
25:5 | 2:13| 020 | 7-27 | 546 | 150 | 1 =~ 1B
12—
67 1b. Green Paspalum 16:5 | 100 [ 013 | 4-69 | 4-15
3 Ib. Maize Meal .. 2:6 | 0-15| 009 | 1-80 | 0-03
31b. Bran . <2 P 26| 037 [ 006 | 1-21 | 010
21h. Cotton  Seed  Meal 18 | 070 | 0-13 | 0:30 | 004
(decorticated)
23-5 | 2:22 | 040 | B:09 | 432 | 150 |1 = 6:(
13—
100 Ih. Sudan Grass .. 22:0 | 1:60 | 0410 | 7-50 | 3:80
44 1b. Lucerne Chaff 41| 070 | 003 | 1.25 | 0-37
26-1 | 220 | 013 | 875 | 417 | 153 | 1 = G0
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Rations peEr 1,000-18. Cow Yierpina 26 . MiLk—continued.

51

DIGESTIBLE NUTRIENTS,

g | 4
4, i ¢ : g 3
= ..g EE s 52| &
2 4 g =5 i
& 28| o« =2 | 2 £7 =
= 5 g |8 B | & Z
—— |
Lb Lh Lb Lb Lb. Lb
100 b, Sudan Grass 22.0 | 1-50 | 0:10 | 7-50 | 3-80
31b, Bran .. b e 2:6 | 037 [ 0:05 | 121 | O-10
1 b, Cotton Seed Meal 09 035 | 0:07 | 010 | 002
(decorticated)
255 | 2:22 | 022 | 890 | 392) 153 |1 = 60
15—
50 Ib, Sudan Grass .. 11:0 | 076 | 0:06 | 3756 | 1-90
8 b, Wheat Chaff .. Wi 7:0.| 016 [ 0:07 | 2:08 [ 1-29
4 1b. Lucerne Chaff £% 37| 062 | 002 111 | 0-33
3 1b. Maize Meal .. . 26| 015 | 0-09 | 1-80 | 0-03
2 Ib. Linseed Oil Meal 1-8 | 044 | 0:-15 | 0-63 | 0-00
26-1 | 2-12 | 038 | 938 | 364 | 1556 | 1 = &5
16—
20 Ib. Green Qats .. 46| 028 [ 0-08 | 1-30 | 0-98
8 Ib. Lucerne Chaff T4 | 1-24 | 005 2-22 | 0-67
10 Ib. Wheat Chaff .. 88| 021 009 261 1-61
3 1b. Cocoanut Cake 2:6 | 040 | 022 ] 1-19 [ 0-20
3 1b, Molasses 2:3 | 003 i 172 o
25:7 | 2:16 | 045 | 904 | 346 | 15:1 | 1 =~ 6:3
17—
25 Ib. Green Barley .. 52| 045 ( 0-10 | 1-50 [ 1-07
13 1b, Wheat Chaff .. 11:4 | 027 | 0-11 | 340 | 2:10
6 1b. Lucerne Chaff 55| 093] 0:04 | 1-67 [ 0-50
2 Ib, Linseed Oil Meal 1-8 | 044 | 015 | 0:63 | 0:09
3 1b. Molasses . i 2-3 | 003 . 1-72 iy
22| 2-12 | 040 | 892 | 376 | 152 | 1 = 64
18— )
G0 1b, Sugar-cane Tops .o 168 | 1.02 | 018 | 564 | 3:90
10 Ib. Cowpea Chaff . 92| 112 | 0:189 | 2180 | 135
26-0 | 212 | 037 | 754 | 525 153 |1 = 64
19—
50 1b, Sugar-cane Tops oo | 140 085 | (015 | 470 | 3-25
30 1b. Green Cowpea oe 66 | 048 [ 009 | 2:19 | 0-84
5 1b, Luc=rne Chaff 46| 077 0-04 | 1-38 | 042
25-2 1 2-10 | 0-28 | 827 | 451 1521 = 63
20—
35 1b. Elephant Grass 0 70! 0-32 | 007 | 203 175
356 1b. Imphee - e 7-0| 042 | 0:07 | 203 | 1-16
8 Ib. Lucerne Chaff 74| 1-24 | 0-05 | 2-22 | 0-67
5 1b. Maize Meal .. 4-4 | 025 | 015 | 3-00 | 0-05
25:8 | 2-23 028 | 362 | 155 | 1 = 6-1

0-34
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Rarrons rer 1,000 1B, Cow Ymoomne 25 1. MiLE—eontinued.

DIGESTIBLE N UTRIENTS.

2 S
e 2 E
K ; %4
=] : g
= + = it ,§g ©
2 3% 95 s 25 EZ
= - w :5’ Bt = =
a |&° 28 | 4 E |2 z
Lb Lb Lb Lb. Lb Lb
21— 1
35 1b. Elephant Grass 7-0 | 032 | 0-07 | 2-03 | 175
35 1b. Imphes 70| 042 | 007 | 2:03 | 1-15
10 1b, Pumpkins . e 1.7 015 | 0-06 | 0-80 | 0-16
7 1b. Lucerne Chaff = 64 | 1-08 | 0-04 | 1.95 | 0-58
5 1b. Maize Meal 44| 025 | 015 | 3-00 | 0:05
26:5 | 2:22 | 039 | 981 | 369 | 16-1 | 1 = 6-4
22—
65 lb. Mixed Pasture (aver-| 13-0 | 0-57 | 0-13 | 3-77 | 3-26
age) .
9 1b. Lucerne Chaff i 83| 139 | 005 | 2-50 | 075
5 1b. Maize Meal .. = 44| 025 | 0-15 | 3-00 | 0-05
2567 | 221 | 033 | 927 | 406 | 158 |1 = 63
o
15 Ib. Poor Bush Hay .| 140 | 0-21 | 0-08 | 277 | 3-03
10 1b. Pumpkins vt 17 0-15 | 0-06 | 0-80 | 0-16
5 1b. Lucerne Chaff s 46| 077 | 0:03 | 1:38 | 0-42
7 1b, Maize Meal 4 6-1 036 | 0-21 | 4-20 | 0-07
1 1b. Blood Meal 0:8 | 066 | 0-02 | 0-06 $a
27-2 | 214 | 040 | 921 | 368 | 154 | 1 — 64
24—
65 1b. Prairie Grass .. | 151 | 195 | 0-26 | 429 | 2:75
5 1b. Wheat Chaff .. A 44 | 0-10 | 0-04 | 1-30 | 0-80
5 Ib, Maize Meal .. k3 4-4 | 025 | 0-15 | 3-00 | 0-05
1 Ib. Molasses . L 07 | 001 -4 0-57 o

24:6 | 2:31 | 045 | 9:16 | 360 | 155 | 1 = 59

It has been mentioned before that better results are obtained from
rations composed of a variety of feed ingredients than from a ration
made up with only one or two feedstuffs,

A very convenient method is to have on hand a quantity of the
concentrates already mixed, and then to feed a certain quantity of this
mixture with the roughage that is being used, increasing the quantity
of the mixture used until it is noticed that no further inereased milk
production is obtained. An example of this procedure has been
published in the ‘‘Live Stock Bulletin’’ under the heading of ‘‘4-2-.1"’
plan; this meaning that a concentrate mixture is made of four parts
maize meal, two parts ground oats, and one part linseed meal. The
abovementioned paper recommends the following:—3 lb. of silage and
1 1. of legume hay for every 100 b, of the animal’s body weight, and
to gradually inerease the amount given of the concentrate mixture until
the cow is getting 1 1b. for every 5 1b. of milk produced. Thus a 1,000-1h.
cow, yielding 25 1b. of milk, would be given a ration of 30 lb. maize
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silage, 10 1b. lucerne hay, and 5 1b. of the concentrate mixture—
containing 2-26 Ib. digestible erude protein and 13-6 1b. total digestible
nutrients. This ration has the amount of digestible crude protein
required by the Henry and Morrison standard, but has a somewhat
lower amount of total digestible nutrients. Other concentrates can be

used in this convenient manner.
For instance, a concentrate mixture could be prepared by mixing

eight parts maize meal, one part bran, and one part cotton seed meal.
This mixture would have the following composition :—

DIGESTIBLE.
Dry
i Matter.
Crud . Carbin- 4
Pr(r:tu&‘ Pat. hy:-lllr‘:;:ua‘ Filirg,
Lb. Lb, Lb, Lb. Lb,
1 1b. Concentrate Mixture - aid 0:87 0-088 0032 0-539 0:014
5 1b. Concentrate Mixture = il 4.3 0-44 0-16 2-69 0-07

If 4 1Ib. maize silage and 1 1b. lueerne chaff be used for every 100 Ib.
live weight, and 1 1b. of the above concentrate mixture for every 5 Ib.
of milk produced, the following will be the ration for a 1,000 1b. cow
vielding 25 1b. of milk:—

DIGESTIALE, &
-— =)
§5 | 3
e B Eé
o £ - z 85 e
2 2 E A% £
T (=R 5 =2 i
bl gR ez | & |E= | E
/g £ 3 = = =

Lb, Lb. | Lb. Lb Lb. | Lb.

40 Ib. Maize Silage e .| 120 040 | 012 | 427 | 2.08
10 Ib. Lucerne Chaff .. a9 92 65 | 007 | 277 | 0-84
5 1b. Concentrate Mixture s 4:3 | 044 | 0-16 | 269 | 0:07

25-6 | 2.39 | 035 | 973 | 2209 | 155 | 1 = 66

The amount of digestible erude protein is a little higher in this
ration than is required by the standard.

The following extracts from the ““Agricultural Gazette’ of New
South Wales, December, 1927, are given as an illustration of what
complete feeding, when eombined with high milk-producing power, can
accomplish :—

““On 15th Oectober, 1927, Wagga Gladys, the seven-year old Jersey
cow of the Hawkesbury Agricultural College herd, completed 365 days”
official test for a yield of 20,835 1b. milk, with an average test of 5.52



H4 QUEENSLAND AGRICULTURAL JOURNAL. |1 Jan., 1936,

per cent. and 1,149,385 1b. butter fat, which is equivalent to 1,384.8 1b.
commercial butter. This is an official world’s record for both milk and
butter fat production for tha Jersey breed. It was achieved on twice-a-
day milking, whereas all the great records in other countries have been
made on three and four milkings a day. Wagga Gladys calved on 9th
November, 1926, and on the day of her last periodical test she yielded
535 1b. milk and 3-694 1b. butter fat in twenty-four hours.”’

The following is extracted from the ‘‘Agricultural Gazette' of
New South Wales, October, 1927, and shows the ration fed to Wagga
Gladys, together with the record of her 273 days’ performance :—

““On her present lactations as a seven-year-old, which is still in
progress, she has produced for the first nine-months period 15,951 1b.
milk, of 5.3 per cent. test, 839,814 1b. butter fat, being equal to 1,011.8 Ib.
commercial butter. . . . On the hypothesis that feeding must be linked
with breeding to seeure high production, an indieation of the ration
fed to Wagga Gladys may be given,

““Concentrates—The following mixture was fed daily at the rate
of 1 1b. to every 331 1b. milk produced:—300 1b. maize meal, 200 1b.
bran, 100 1b. erushed oats, 50 1b. linseed meal. During March and April
the mixture was altered by the substitution of 25 lb. cotton seed meal
for 25 1b. of the linseed meal.

“Bull Ration—The daily bulk ration consisted of:—25 1b, maize
silage, 10 1b. lueerne chaff (of poor quality during May), 3 1b. bran, and
14 1b. linseed meal. During March and April half the linseed meal
was replaced by an equal amount of cotton seed meal. During the latter
half of the month of March the silage was replaced by an equal amount
of green corn stalks chaffed.

““Grazing—The pastures were very poor, except after the Easter
rain.  In Deeember, Wagga Gladys was grazed on a peor stand of green
Iucerne for two days prior to test. In January, she was grazed on green
lucerne for two hours daily for a week previous to test. In February,
Mareh, and April, she was grazed on green lueerne for two hours daily,
and in May and June for one hour daily. In July, green oats were
given for a week previous to the test; Gladys and the whole herd went
off in butter fat yield this month, and the green oats were blamed. In
August, she was grazed on green luecerne for two hours daily.”’

It will be interesting to eompare the abovementioned cow’s milk
production and her feeding with the standard used in computing the
examples of rations previously given. The weight of Wagga (ladys
is not known, and though it may not be 1,000 Ib. live weight, this
figure will be used for the sake of comparison.

The cow produced 15,951 Ib, milk in 273 days—that is, 58-4 lb. of
milk per day, of 5.3 per cent. fat. Using the minimum requirements of
the standard, the cow should receive 4-32 lh. digestible erude protein and
20.7 total digestible nutrients.

The cow produced on an average 58-4 lb. of milk per day, and it
is stated that for every 3% lb. of milk produeed 1 Ib. of the mixed con-
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centrate was given; therefore, 16.6 1b. mixed concentrate was fed daily.
The following is the total ration fed:—

DIGESTIBLE NUTRIENTS, = 5
L ::: i) ﬁ
= o g g8 | 9
= 3 2 =P 5
= a8 i 3 =2 =
85| 2 | €5 B | 28| 8
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Lb. Lb. Lb. Lb. | Lb, Lb.
Bulk Ration—
25 1b. Maize Ensilage 75 | 0-25 | 0-07 | 267 | 1-30
10 1b. Lucerne Chaff 92 1-56 | 0-07 | 277 | 0O-B4
3 1b. Bran .. s 2.6 | 0-37 | 0:05 | 1-21 | 0-10
1-5 1b. Linseed Meal 1:3 | 033 | 011 | 0:47 | 0:068
16-6 Ib. Mixed Concentrate 146 | 1:50 | 0-52 | 8:20 | 0-37
95:2 | 400 | 082 [15:32 | 267 | 228 |1 = 49
Allowing 14 Ih. Green Lucerne for
one hour’s grazing .. 24| 032 | 004 | 063 | 029
376 | 4-32 | 0-86 |15:95 | 296 | 240 | 1 = 48
l‘_._
Allowing 20 Ib. Green Lucerne for
two hours’ grazing .. 4-8 [ 0-64 | 0-08 | 1-26 | 0-b8
40-0 | 4-64 | 090 | 16-68 | 3-25 | 254 | 1 = 47

It will be seen that the digestible erude protein, 4.32 1b., agrees
with that required by the standard, and that the amount of total
digestible nutrients of this ration is somewhat lower.

WATER ELEVATOR.

This device, reprinted from ¢‘The Canegrowers’ Weekly’' (Mackay), should
be of interest to farmers with a ereek frontage:—

A length of No. 8 fencing wire is stretched from a post at the top of the
bank to a stake drivem into the ereek bed, in such a position that the lower end
of the wire will be completely under water. A bucket is suspended from the wire
by means of a pulley and snap hoop. A weight must be attached to the side of
the bueket in order to sink it. The bucket is operated by a rope, either with the
hand or with a small windlass,

Prare 10,
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Ropiness in Cream.
By E. B. RICE, Dairy Research Laboratory,

URING a recent visit to the Laidley Butter Factory for the purpose

of earrying out certain seientific investigations, the attention of

the writer was drawn to a can of ropy eream on the platform. It was

pointed out that, in spite of all efforts on the part of the farmer

concerned fo eombat the trouble, intermittent outhreaks of ropiness
occurred.,

An inspeetion of the farm supplying the cream was made, and
gsamples from various sources which were suspected of harbeouring the
particular easual organism were collected. Upon arrival back at the
factory preliminary work was commenced which was followed up upon
return to the Dairy Research Laboratory. Finally a baecteriumn, which
reproduced the ropy or slimy condition when inoculated into fresh and
sterilized milk and cream, was isolated. The souree of this organism
on the farm was the water from a tank adjacent to the milking shed.
Cultural and other laboratory tests demonstrated that the organism was
Bactervwm viscosum, a common cause of ropiness in dairy produets in
many countries.

It may be mentioned that a large and deep dam is sitnated on the
property, and attention was focussed on this as being the most probable
source of the trouble, it being thought that the udders and other parts
of the bodies of the animals were contaminated while they were wading
in the dam. However, attempts to isolate the bacterium from this water
vielded negative results. This case goes to show very clearly how the
origin of a defect which may mean considerable monetary loss to the
farmer may lie in the least suspeeted quarter.

For the information of farmers who may at times be faced with
the ropy milk problem, a brief description of the defect, the responsible
organisms, the methods by which they may gain aceess to the milk, and
means for their eradication are given helow.

General.

Ropmess in milk or eream must first of all not be confused with
gargety or mammitis milk, All praetical farmers are aware that the
latter condition is present immediately the milk is withdrawn from the
udder of the affected animal. The condition observed in mammitis millk
arises from the disintegration of the tissues of the udder as a result of
bacterial infection. Ropiness, on the other hand, is never observed when
the milk is first drawn, and usually about twelve hours elapse before
the defect is apparent. When a fork is placed in ropy milk the viscous
condition causes the milk to adhere to the fork when it is withdrawn,
so that threads several inches and' longer are obtained (see photograph).

To the eity milk vendor an outbreak of ropiness may rvesult in
severe monetary loss, as the abnormal appearance renders the millk
unsaleable. Tt often happens that the milk is quite normal when palced
in the customer’s jug, but after it has been held in the home for some
hours ropiness develops. Naturally, the householder becomes suspicious
and is inelined to associate the condition with disease. In reality, there
is no evidence to show that ropy milk organisms are in any way detrl-
mental to human health.
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Peculiarly, in contrast with most mierobial defects, ropiness is often
encountered in dairies where all operations are conducted with
scrupulous care. The milk, too, is often sweet to the taste on aceount
of the normal souring bheing retarded.

Various Ropy Organisms.
The organisms mainly responsible for ropiness are—

1. Bacterium viscosum.—This baeterium which grows well at
ordinary temperatures is usually overgrown by the rapid development
of the common milk souring germ, Streptococcus lactis. Where low
temperatures prevail, in the vicinity of 50°F., the growth of S, lactis
is greatly retarded, but B. wviscosum, which is able to grow faster at
this femperature, is able to gain eontrol of the fermentation. When
cultivated in milk a gummy capsule surrounds the eell, which causes the
viseid or ropy condition. B. viscosum was the organism responsible for
the Laidley outhreak.

2. Escherischia-Aerobacter Group.—These organisms grow best at
blood heat (98.6°F.). Their natural habitat is the intestinal canal of
man and animals, on fodder and grains, and in the soil. Again ropiness
is attributed to capsules formed by the cells.

3. An organism known as Mierococcus freudenrichii has been
reported in Europe as being the cause of ropiness. It is frequently
found in milk.

4. Streptococcus lactis, var. Hollandicus.—This organism is more
particularly eoncerned with ropiness in cheese starters, The conditions
result frem the eells growing together in long chains.

Occurrence,

Under the usnal conditions in the dairy the ropy bacteria are over-
grown by the common milk souring bacterium, S. lactis. When
conditions do obtain which allow them to gain control of the fermenta-
tion, it is only by persistent effort and attention to detail in all farm
practices that they can be eliminated.

The experience of overseas observers points to ropiness being of
more frequent oceurrence in the winter months on account of Bacterium
viscosum, perhaps the most common causal agent, being able to thrive
at temperatures which are too low for other species to proliferate.
From information gleaned during the course of many conversations with
farmers at field days, which have been held recently under the Dairy
Cattle Tmprovement Act, there is reason to believe that in this State
the’ defeet assumes more serious proportions in the warmer months of
the year. This is also borne out by the number of samples which are
arriving in the laboratory now that summer conditions have set in.
The Escherischia-Aerobacter group, which grow better at higher
temperatures, are frequently isolated from samples of ropy milk and
eream, in which they oceur in large numbers when responsible for the
ropy condition.

The ropy milk organisms are ecommon inhabitants of swamps,
bogholes, or other places where stagnant water is Iying. Through the
animals wading into such places the udder, flanks, and other parts of
the body become infested, and later in the milking process the bacteria
are dislodged and fall into the milking pail. Water which is suspected
of harbouring these organisms should never be used for washing-up
purposes without previous boiling. Boiling will completely destroy the
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organisms. Onee established in the dairy they are often able to be
isolated from the dust on the floors of the bails and walls themselves.
A thorough cleaning up of the stables is the first step in the campaign
of elimination. Disinfection may be resorted to, either using a limewash
or chlorine solution. Chlorine solutions in appropriate dilutions can be
made up from the concentrated commercial preparations which are
obtainable from stores in all dairying distriets, and the divections on
the package should be elosely followed.

Prate 11.
Ropy MILk.
Showing Ropiness produeed by B. wiseosum after inoculation into sterile milk,

Control of Ropiness,

Before remedial measures which will be of permanent bensfit ecan
be applied, it is first essential to ascertain the source of the organisms,
otherwise only temporary relief is the most that can be expected from
any steps taken towards control of the defect.

The factors which may be regarded as being of most significance
in outbreaks of ropiness, in their order of importance, are—

(1) Improperly sterilized utensils.

(2) The use of impure washing-up water.

(3) Dust falling from the body of the animal into the pail during
milking. The organisms adhering to the dust particles may
come from the animals wading in contaminated water or
from dust in the stables,

in the extermination of the infestation attention should be given
to the following :—

(1) Keep the hands perfectly clean during milking,

(2) Scald and thoroughly dry all utensils.

(3) Before milking wipe the udders and flanks with a elean cloth
which has been moistened with dilute Condy’s fluid or
chlorine solution.

) Boil all water used for washing-up purposes.
) Maintain bails and dairy buildings in as clean a condition
as possible. Disinfection or limewashing may be advisable.
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Butter—Over-Run Explained.

By G. B. GALLWEY, AFIA, AAA, AATS, Inspector of Accounts,
Dairy Produce Aects,

VER-RUN is a subject that the supplier of cream to a butter factory
should understand and know what it is and how it comes about.
It is peculiar to the dairying industry, for the dairy farmer is paid
for more butter than is actually in the eream which he supplies. The
reason for this is that during the process of churning the butter maker,
in addition to consolidating the butter fat in the eream supplied by the
farmer, adds moisture and salt to it, which correspondingly increases
the weight of the resultant butter, as compared with the butter fat in
the e¢ream when received at the factory.

Over-run is defined as being the excess of the quantity of butter
actually manufactured over the quantity of the commercial butter
content of all cream, received at a butter faetory, as estimated from
the chart approved. TIn other words, it is the quantity of butter in
excess of that estimated prior to aectual manufacture. Therefore, in
order to find the over-run it is necessary to aseertain the differ-
ehece between the quantity of commercial butter as estimated by
the chart and the quantity of commercial butter obtained from such
eream. This is aseertained from a speecially prepared chart which is so
caleulated as fo show at a glanee the guantity of commercial butter
which should be made from any given weight of cream testing hetween
29 per cent. and 50 per cent. butter fat.

The basis on which the chart is moulded is to assume that the
average moisture content of butter will be 14 per cent. plus the addi-
tion of salt. As both these constituents are bound to vary in the actual
butter when made, it is obvious that the only method which will assure
to the farmer a full return for the actual butter made from his eream
is a system which provides that he shall have credited to him any addi-
tional commercial butter which the faetory has produced, over and
above that which has been credited to him in accordance with the
quantity caleulated by means of the chart.

The factors which affect the estimated guantity of butter manu-
factured are governed largely by the exactness or otherwise of the
factory hands performing the duties of weighing, sampling, testing,
and recording of the eream on its arrival at the factory. It can be set
down definitely that when eream arrives at a factory it has a certain
weight, and that it contains a certain percentage of butter fat. It is
the duty of the factory staff to weigh and test this eream correctly and
to record the result accurately.

Control of Over-run.

The correctness of all scales at a butter factory is an important
factor in the controlling of over-run. Tt must be remembered that
scales at a factory are subject to inspeetion by the Weights and
Measures Department and the farmer’s scales are not so checked. It
is part of the routine duty in a factory, before commeneing operations
each day, to check and adjust the scales with a standard weight.
Weights are important because they are the first items in estimating
the manufacture and can raise or lower the over-run, as the case may
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be. The reason is that, if the weights are entered as higher than the
actual quantity received, they increase the estimated manufacture and
decrease the difference between it and the actual manufacture. On the
other hand, if the weights are lowered the estimated butter is corres-
pondingly less and the difference between it and that actually manu-
factured is inereased.

The testing of the eream for its butterfat content is a factor equally
important as that of weighing. Care should be taken to see that all
glassware used in this connection has been approved by the Department
of Agrieulture and Stock. All glassware passed by the Agricultural
Chemist is marked indelibly with the D/MNA stamp. In testing the
creain earve should be taken to see that the samples are taken correctly
and treated prior to and during testing. The reading of the tests is
important, for they operate in the same way as the weights. Reading
the test above its ecorrect percentage means that the estimated butter
is inereased and the over-run decreased; while reading the test below
its correct percentage means that the estimated butter is decreased and
the over-run increased.

Both these factors, weights and tests, can operate independently
or together. For example, the weights may be raised or lowered and
the test read correctly; or the test raised or lowered; or both weight
and test may be recorded above or below the correet figure. Every
change, whatever it is, will affeet the over-run either one way or the
other. Another aspeet which has a considerable bearing on over-run
is the generally acecepted factory practice to weigh to the nearvest pound
and to read the test to the nearest percentage mark.

In ordinary cireumstances, it is claimed that this give and take
system works sufficiently accurately and equitably for factory practice.
Still there are possibilities that a set of eircumstances may operate
under this system which may affeet the over-run appreciably, but on
the law of averages such occasions would be very rare. Therefore,
provided that the system is carefully followed, the farmer need have
no fear on this score, particularly as such a practice saves the factory
from working in fractions, and as the farmer owns the factory, this
system is indirectly a saving to the farmer. TIn any ease, these factors
do not affeet the ultimate quantity of butter acually made, but merely
influence the estimated quantity of hutter obtainable, and this either
raises or lowers the over-run, the value of which is eventually paid to
the farmer.

Another aspeet of platform operations which may affect over-run
is the loss of eream, which oceurs after weighing. In such cireumstances,
it should be obvious that the quantity of butter estimated will not be
realised becanse of the faet that, sinee weighing, a portion of the
butter-fat has been lost, and is therefore not. available for churning.
Careless handling in this regard may even bring about an under-run.
Here, as in the ease of fat loss in buttermilk, is emphasised the need
for care in respect of these particular operations,

The Influence of Factory Processes.
The next step in considering over-run is the aetual manufacture.

and the factors involved are the process of churning, the composition
of the butter and the loss of butter.
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The first of these is prinecipally of a technical nature and occurs
through loss of butter-fat in the butter milk, which is influenced by the
size of the grain and churning temperature. Other reasons can be
given for this loss, and these include:— :

1. Some types of machinery used are liable to inerease the normal
loss of butter-fat; and

2. The temperature of the eream, the eapacity of the ehurn, and
the condition of the equipment.

These can be overcome only by practical work and experience, and
the buttermaker learns the best temperature at which to churn and the
quantity of eream to place in the churn to control this loss. However,
it must be remembered that even these factors vary in different distriets,

The ecomposition of the butter is an important factor in the manu-
facture of the produet and the over-run. There is a maximum and
minimum range of moisture within which the buttermaker must work,
and this is the legal standard of 16 per cent. and the chart standard
of 14 per cent.

No butter ean be exported or sold within Australia which contains
more than 16 per cent. of moisture, and the buttermaker must, there-
fore, not exceed this quantity. With the fine control which can now
be exercised by the buttermaker over the manufacturing process, the
legal standard of 16 per cent. can be exceeded appreeiably and the
over-run correspondingly increased. However, such an aetion on the
part of a factory is unfair to the eonsumer, besides being a breach of
the law. Salt has only a minor influence and assists to make the over-
rumn.

How Butter Loss Occurs.

Loss of butter occurs through the machines used in cutting butter
into pats and packing into boxes. There must always be some loss on
the patting machines, but where care is exercised this is not a very
important factor. The greatest loss takes place in packing bulk butter
at the factory.

The Commonwealth Government requires every hox of butter
exported to contain 56 lb. 2 oz., and sueh butter is always taken into
the manufacture figcures of a factory at 56 1b.; therefore, all butter
packed in excess of 56 1b. 2 oz. is a direct loss and reduces the over-run,
an important phase of factory management.

In packing bulk butter for loecal sale a faetory is only required to
pack 56 1b,, and any butter over that weight is therefore a direct loss
and redunces the over-run. Moreover, payment is only made for 56 1b.
of butter and the purchaser gets something for nothing, although in
reality, if he gives full weight to his eustomer, he cannot hope to get
56 pats of 1 b, from 56 1b. supplied to him in bulk,

An examination of the factors involved leads to the consideration
of what the over-run paid by a factory should be. As pointed out
previously, the method employed in registering weights and tests may
be expected to cause slight variations. Salt also is infinitesimal, and
these three items might be set down as yielding approximately 1 per
cent.; while moisture, if kept within the legal margin, should at most
add another 2 per cent., giving in all a maximum of 3 per cent., which
might be regarded as the standard over-run of an efficiently run factory.
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No supplier can expeet to get the full value of the weight and
test of the eream and a high percentage of over-run, nor can the factory
pay him a high percentage. if the operations are carried out on a
practical and equitable basis.

It should then be obvious that if all the operations at the factory
are faithfully earried out, the over-run should be kept at a fairly
uniform figure.

High over-run is evidence of either lax methods at the factory, or
that the factory has manufactured a butter which does not comply with
the legal standards set down by the Dairy Produce Aects.

Summary.
Te summarise the position over-run depends on the following
factors:—
Bifficient and correct weighing and testing of eream;
No avoidable loss of eream ;
Correct churning methods;
Composition of the butter being within the legal standards; and
No nndue loss of butter through careless handling or weighing.

DAIRY INDUSTRY POSSIBILITIES.

Thus an editorial in the Brishane ‘‘Telegraph’’:

‘It is the plain duty of Queenslanders engaged in primary production to make
the very best of their opportunities, not only for their own personal benefit hut also
in justification of the national assistance which in one way and another is extended
to so many branches of produetion. This gemerality appliss with special foree to
the dairying industry, whieh owes so much to the people of Australia in consenting
to stabilised prices, and which in this State, and, we fear, in large part of the rest
of Australia, is condueted with a minimum of regard for scientific aids and mathods.
Recent, remarks in these columns on the subject of the relative negleet of herd-
testing in Queensland have received valuable endorsement from the Minister for
Agriculture, Mr. Buleock, and with his reputation for thoroughness one is encournged
fo hope that he will pass on from words to definite action towards the further
stirving of the dairy farmers to a better appreeiation of their responsibilities.

“‘Official refurns have made it obvious that the generality of herds are of anything
but a satisfactory character, with the consequence that the average butter-fah yield
is far below the legitimate expectation as based on actual results where systematic
herd-testing for the culling of poor-quality beasts is practised. Unfortunately, the
testing in this State is confined to a few herds, and those probably among the best,
for it is the most enterprising farmers who are anxious to submit their herds to
the test, but even the records so obtained diselose a substantial yield below the
modest average set up by the Department of Agriculture as easily aftainable. As a
matter of cold figures it should be possible to get a rveturn of 50 more b, of butter-
fat per beast than is now recorded in Queensland, and that figure multiplied hy the
approximate number of dairy cows in milk—730,000—would give the dairy farmers
an improvement worth more than one and three-quarter million pounds sterling per
annum, assuming butter-fat to he worth 1s. a Ib,

““ At present the farmers are deliberately throwing away that material advantage
by retaining beasts which are uneconomic. Many of them are not worth their keep,
and others could be brought into better productiveness by attention to pasturages
which periodical testing of the ecbws would show to be necessary and expedient, The
prodigality of Nature in this favoured State las Dbeen partly to blame for the
indifference shown towards measuves of Letterment which other countries and States
have more wisely adopted. The negleet of those measures here is a folly reflecting
not alone on the farmers but upon the whole eommunity which is bolstering an
industry that eould be, and ought to be, worked more profitably and efliciently.
Consistent campaigning by the Department of Agriculture should have an appreeiable
effect in awakening a largely inereased number of dairy farmers to the clear duty
which rests upon them to maintain a higher standard of produetion,’’
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THE ENDLESS WIRE SYSTEM FOR BANANA PLANTATIONS.

The use of the endless wire system for transporting bunches of
bananas from the plantation to the packing shed means a saving of
much time and hard work for the banana-grower, The use of the system
need not necessarily be confined to banana plantations; any hillside
orchardist will find it a great convenience,

Briefly, the idea of the system is to despatch:the fruit from a central
point in the plantation on carriers which run on earrier wires to the
packing shed. The carriers are attached to an endless wire running
round grooved wheels at each end of the system. The carriers are placed
in such a way that as one is sent to the packing shed with its bunches
the second carrier is returned uphill for its load.

The system is not difficult to instal. One of the chief things is to
see that the structure is strongly built. A steep grade does not neces-
sarily make the system impracticable, as the provision of a braking
system serves to check the speed of the carriers.

First a central part of the plantation must be selected as a des-
patehing point. This should be conveniently situated so that bunches
from surrounding parts of the plantation can be easily carried to it.
From this site seleet a position at the bottom of the plantation for a
receiving station. A suitable place is usually found on the top of a
small rise, as this will give the wires greater height so that the bunches
will not brush against the plants whilst they are in transit. This receiv-
ing terminal should also be suitable for the building of a packing shed
in order to save unnecessary handling of the fruit, and it should there-
fore have easy aceess to a roadway. Difficulty may be experienced on
some slopes in obtaining sufficient height for the wires. In such eases,
a staging can be built at the despatching point and the terminal for
the wires made higher up the hill, somewhat as shown (Plate 12).
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Construction of the System.

Reference to Plate 13 will explain the building of the system. The
main posts marked ‘“A’’ at both top and bottom terminals must be solid
and about 12 feet long. They require to be firmly fixed in the ground,
at least 4 feet deep and preferably 5 feet, and should be well braced.
In Plate 13 the posts at the despatching end are shown anchored 1o a
convenient stump for additional strength. The distance between the
posts at each terminal may be about 6 or 8 feet.

“TERM INA-
Fel WIRES

QQREJEK READY
for JerOING.

Prame 12,

About 6 inches from the top bore inch diameter holes through each
of the posts for the carrier wires (‘“B’’). The holes in the posts at the
top end should be inclined downhill and those through the bottom posts
inclined uphill so that the wires when strained will not kink at the
entrance to the holes. A straight pull also makes it easier to strain the
wires, which should be drawn as tightly as possible. To do this, tie the
wires firmly round the posts at the sending end, and at the receiving
terminal wind the slack of the wires round good strong rollers (*‘C’7).
If wooden rollers are used, they should be made of tough eross-grained
timber, 4 inches in diameter, clear of sap. Straight-grained timber is
liable to split and is not capable of carrying the load. Iron levers 4 inch
to 1 inch diameter (‘D) passed through holes bored at right angles to
one another in the ends of the rollers will give a good purchase and enable
the wires to be tightly strained. For the earrier wires, heavy 10 by 12
gauge oval steel wire is sold specially for the purpose. This wire has a
breaking strain of 2,140 1b. and is suitable for all ordinary distances
up to approximately 600 yards. Some systems in use are a mile long,
but heavier wires are required for these.

For the endless wire (“‘K’') 12 by 14 gauge steel wire is generally
used. This runs round grooved wheels fixed at each terminal.

Posts marked ‘13"’ are sunk and well braced at the receiving
terminal, If a good anchorage such as a stump is not available at the
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Prate 13.
Wiring System for Banuanas.
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despatching end, similar posts should be erected there also. Cross
bearers (“‘F"’) made of 4 by 3 inch hardwood to earry the wheels are
then bolted across the posts. Care is necessary in fixing the bearers, as in
order to prevent the wire running off the wheels they must be tilted
slightly, the wheel at the top being inclined downhill and that at the
bottom uphill. In Plate 13 it will be noted that at the sending terminal
the top beaver is placed across the front of the posts and the posts are
checked out to allow the bottom edge of the bearer to be completely-
housed in the posts. The lower bearer is placed across the back of the
posts, and in this case the posts are checked out so that the top edge
of the bearer is completely housed. A piece of solid hardwood is next
bolted to the top of the bottom hearer to form a small platform (“*G’’),
sc that when a hole for the axle of the wheel is bored through the top
bearer the auger will continue on and bore a corresponding hole in the
platform for the other end of the axle. The wheel, when fitted, will
then be inclined towards the wheel at the bottom terminal, where a
similar procedure is followed to tilt the wheel uphill. Old motor cycle
or motor car wheels serve the purpose very well and may be obtained
at any car wreckers for a few shillings each.,

The endless wire, when fitted, should be fairly tight, otherwise it will
tend to run off the wheels. The approximate length required should be
measured and run round one of the wheels whilst the latter is in posi-
tion, and tied with a piece of tie wire to prevent it slipping off. The
other wheel should then be lifted out of its platform and brought forward
several feet. The wire should then be placed around it, and the two
ends tied. The tie should be strongly made. The wheel is next drawn
back to its eorrect position on the platform, and the axle inserted to hold
it in its place. The use of a Spanish windlass made with a rope and
two or three pulley blocks is an easy way of drawing the wheel back into
place. If faeilities for making a Spanish windlass are not available, the
wheel with the endless wire tied on may be strained through a post fixed
behind the terminal posts (‘‘E’’) in the same manner as the carrier wires
are strained. If the wire is still not tight enough, the join will have to
be broken, the wire shortened, and the work done again.

Construction of Carriers.

The frames of the earriers (‘“H’’) are constructed from pieces of
hardwood measuring about 4 feet long hy 3 by 1 inches. Holes are bored
for the hooks, as shown, from which to hang the bunches. The pulleys
(““I”’) can be made by a good blacksmith. The pulley frame is usually
14 by ¢ inches iron bent as shown. Through the bottom a #-inch hole is
bored for a bolt to fasten the pulley to the carrier. A second #-inch hole
is bored through the two sides for a steel bolt to serve as an axle for the
pulley wheel, which can be an ordinary grooved wheel of about 2 inches
diameter. The pulley wheels should be kept frequently and liberally
oiled. A small hole bored through the pulley wheel above the axle bolt
will be found of considerable benefit. The pulley frame is partially
housed in the wooden frame of the carrier, as shown, by mortising out a
piece of the wood and then bolting right through. At the end of the
carrier a hook to which to tie the tail rope (““J”’) is screwed in. The
carrier is fitted on the wire (**B"’") by removing the axles for the pulley
wheels, fitting the wire in the pulley frames, and then replacing the
wheels. The tail ropes should be long enough to allow for a sag in the
carrier wires when carrying a load, and they should be firmly fastened
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with the wire to the endless wire to prevent it slipping. Also, if one tail
rope is tied to the join in the endless wire, the latter will not be required
to run round the wheels, and the tie will therefore not cause any obstrue-
tion. It is also a good idea to fit a swivel in the tail rope, near where it
is tied to the endless wire, to prevent the tail rope from twisting round
it. At the bottom terminal of each of the carrier wires, a pieee of wood
(““Ii"") about 2 feet long wired on will act as a stop to hold the carrier
when it arrives with its bunches, and prevent it from bumping the posts
and bruising the fruit.
The Brake.

The brake is made from a piece of solid hardwood fashioned with a
handle like an elongated ericket bat. 1t should be loosely fastened with
a long bolt to one of the bottom posts at the point ‘“N.”” For extra
strength a piece of iron (‘“M’’) may be bolted through the post to form a
D, through which the brake is inserted. The brake should be only loosely
bolted, as it must be capable of being moved forwards and backwards,
according as it is pressed against the wheel to check its speed or released
to allow the wheel to spin faster. A piece of leather (*‘T’’") tacked to the
face of the brake where it comes into contact with the wheel will increase
its efficiency and reduce frietion.

SOME TROPICAL FRUITS.

5. THE JACK FRUIT,
By 8. E. STEPHENS, Northern Imstructor in Fruit Culture.

KNOWN botanically as Artocarpus integrifolia or A. integra, the

Jack fruit is a close relative of the Bread fruit, the subject of
last month’s article. Whilst the Bread fruit is strictly tropical in its
requirements, however, the Jack fruit is much less exacting and will
grow under conditions which would be fatal to the Bread fruit.

The tree is a large and handsome one reaching a height of 50 to
70 feet. Foliage is dense, the leaves being deep green, leathery and
glossy. Its fruit are probably the largest known, and individual speei-
mens have been reported to weigh up to 1 ewt. This is probably some-
what of an exaggeration however; a closer estimate would be 40 to 50
Ib. Even at this weight the fruit is a large one.

The tree is a native of the mountainous districts of India and the
Malayan archipelago, but it is now widely distributed throughout the
tropical regions of the globe. It is fairly plentiful in North Queens-
land, chiefly in old gardens, and is often to be found as one of the few
surviving trees in abandoned gardens over-run with lantana. Even
under such trying conditions the trees are usually healthy and fruitful.

The Jack fruit is usually raised from seed which, when planted
fresh from the fruit, germinate readily. The trees make rapid growth,
a height of about 20 feet being reached within five or six years. The
first erop of fruit is produced at about five years old. At this age the
froit is produced on fairly long thick stalks growing from spurs on
the main branches. As the trees become older the fruit are produced
directly from the main branches and later from the trunk. On very
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old trees the fruit is reported to form on the roots, its presence being
discovered by the ecracking of the soil above it. This eropping habit
has not yet been observed in Queensland, possible because our trees
have not reached sufficient age. Fruit borne on the roots is reported
to be of finer flavour than that borne on the branches.

The fruit is oblong to oval in shape, sometimes up to 2 feet in
length, although 12 to 18 inches is the usual size. The skin is covered
with short, hard-pointed studs. In colour it is pale green in young
fruit, ehanging to yellow and finally to brownish yellow as it ripens.
The flesh is divided into numerous small segments, each consisting of
a seed surrounded with pulp which possesses a strong pungent odour.
Those acenstomed to it regard the pulp as possessing a very fine flavour,
but the strong smell deters most people, and many who overcome the
odour find the flavour too spiey. Besides being used fresh the fruit
is preserved and dried. The seed may be used as well as the flesh.
These are either boiled, or roasted like chestnuts. The season of
ripening of the fruit extends over several months during the summer
and autumn.

Althongh mno propagation work has been done, several distinet
races are known and recognised. The most clearly defined are a firm
fruited race and a soft skinned one. In Asiatic countries the former
of these is the most favourably regarded. In Queensland, trees of three
types of foliage have come under the notice of the writer, one with
long narrow leaves, another with broad oval leaves of a darker green,
and a third with lobed leaves. Fruit of the first two named have been
observed, but up to the present not those of the third. The first has
u larger froit more fleshy and juicy than the second, which possesses.
more seeds and drier flesh.

For best results the Jack fruit should be grown on rich deep soil,
and should receive abundant moisture. Good drainage is necessary,
however. Very little cultural attention is needed once the trees are
well established. They withstand fairly cool weather without injury,
but should be grown in situations free from frost. Trees grown in
eool elimates, however, are said to produce fruit of inferior quality.

—

THE FRUIT INDUSTRY IN THE NORTH.

The Director of Fruit Culture (Mr, H, Barnes) has made available
a sununary of the report of the Instructor in Fruit Packing (Mr. J. H.
Gregory) on a recent visit to North Queensland Fruitgrowing Districts.

HE districts visited were—Ambrose, Yarwun, Targinni (tomatoes
and papaws); Rockhampton Centres, Yeppoon, Tanby, Byfield,
Bondoola (eitrus, pineapples, tomatoes, and papaws) ; Gracemere (pine-
apples) ; Nankin (eitrus) ; Bowen (mangoes, pineapples, and tomatoes) ;
Townsville and Magnetiec Island (pineapples, mangoes, papaws, and
citrus).
All these district were suffering severely from the prolonged dry
gpell, the conditions becoming worse the farther north one went,

The first distriet visited was the Yarwun-Ambrose-Targinni area,
where a demonstration of packing was held at Machine Creek, Ambrose,
on the property of Mr. Anderson. Loecal growers who attended showed
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much interest. Advantage was also taken by the Head Teacher of the
local sehool of an invitation extended to him to bring along the whole
school of about forty pupils. Unfortunately, the dry weather made it
difficult to obtain sufficient fruit for a large demonstration. Papaw
growers were visited and the inadvisability of marketing green papaws
and tomatoes stressed.

At Roekhampton the C.0.D. seetion was visited and inspections
made, Mr. 8. MeCullough, Manager of the Seetion, being very helpful.
An examination of the retail fruit shops showed that the best fruits
displayed were oranges and apples. Tomatoes on the (C.0.D. section
and in the shops suffered from immaturity, quite large percentages of
waste from this eause being apparent.

PraTe 14,
Pineapple plantation, Horseshoe Bay, Magnetie Island, North Queensland.

At Bowen growers were, owing to the lack of rain, in a difficult
position. The tomato erop was nearing completion for this year. The
first consignment of mangoes was harvested on the day of my arrival.
The mangoes were shedding heavily, and there is every prospect of
only a light crop being marketed.

The eountry around Townsville is perhaps the driest I have ever
seen. In the ecompany of Mr. Todd, loeal I'ruit Inspector, I visited the
fruit agents and gave a demonstration of packing at the Townsville
Fruit Exchange. The pack of the fruit from the north beyond Towns-
ville was poor, and agents stated that it was more satisfactory to handle
Southern fruit than that from North Queensland. Packing instruction
appears to be very necessary for growers north of Townsville.

The fruit shops, which mostly appear to be owned by Chinese, were
displaying fruit of somewhat better quality than those in Bowen,
Rockhampton, or Yeppoon, though there appeared to me to be a
tendency to overcharge for the tropieal fruits, mangoes, common variety,
being 14d. each, better class 24d. each, small papaws 9d., granadillas
1s. 3d. for small fruit.
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Fruitgrowing on Magnetic Island is confived to two areas, Horse-
shoe Bay and Nellie Bay (Mandalay). Pineapples, mangoes, papaws,
and small quantities of citrus are the fruits at present grown, The
output of pines from the Horseshoe Bay area is approximately 15,000
cases, 10,000 eases of which are marketed on distant markets. The largest
shipment sent last season consisting of 1,500 cases. The shipping
serviee is confined to one hoat a week, departing on Tuesdays at 3.45
pan., making it necessary for all fruit to be loaded within three hours.
Lioading is done by the growers from the small jetty with the assistance
of a small trolley on rails which runs a length of about 600 feet over
the sandhills on the foreshore. I am informed that a road across the
sandhills to the jetty is eontemplated. This road should be of assistance.

Pramz 15.
A mango plantation, Nellie Bay, Magnetie Island, North Queensland.

Both rough and smooth leaf pines arve grown. Considervable diffi-
culty is experienced in keeping the smooth leaf pines small enough for
the popular sizes on the market. The present praetice is to grow roughs
and to replant with smooths in an effort to keep the fruit small. Interest
is being evinced in the use of artificial fertilizers. Demonstrations of
varions packs were given, although the fullest advantage could not be
taken when demonstrating owing to a shortage of fruit, the harvesting
season being somewhat late, due possibly to the long period of dry
weather experienced this spring. The rainfall this season is said to
be the lightest in the experience of most of the growers.

Investigation showed that it was quite often the practice to harvest
and pack the fruit in the field without attempting any method of eooling
before packing. Often the fruit for the South was packed without
padding material being used to protect it. The necessity for cooling
and using satisfactory packing materials was stressed. After packing
the fruit is carted and stacked on the jetty or at the head of the jetty
tramway, being exposed to the summer heat for, in some cases, as long
as two days, fruit being placed there on Sunday for loading on Tuesday.
From this it can be seen that there is a great risk of damage to the
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PrLaTe 16.
Granadillas, Nellic Bay, Magnetic Island, North Queensland.

fruit. Two days of excessive summer heat would be as detrimental fo
it as six days of transit in the boat. Further, the heating of the fruit
before it is stowed causes a retention of heat in the hold. It is strongly
recommended that a shed be placed at the jetty. Unless this is done
all the benefits of the best packing possible will be minimised, as the
heating of the fruit will cause excessive shrinkage and ripening in
transit to distant markets. There is still plenty of room for an extension
of the industry at Horseshoe Bay. The soil, which is of a loose granite
nature, is easily worked.

Prate 17.
Pineapples, Horseshoe Bay, Magnetic Tsland, North Queensland,
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) Papaws are apparently a profitable ecrop. The quality of the fruit
this season was o some extent affected by the prevailing dry weather,
some fruit showing a type of granulation in the flesh and a lack of
juice. Notwithstanding this, the flavour of the fruit was excellent.
Retail prices were 9d. for fruit running twenty to the ecase,

The erop of mangoes was suffering greatly from dry weather and
the fruit was dropping everywhere. No large fruit was seen.
Growers were interested in the prospects of distant Seuthern markets
and many keen inquiries were made about market prospects and packing,

Some exeellent specimens of granadillas were seen on different
parts of the island. There should be no reason why with eareful pack-
ing this type of fruit should not be sent to Brisbane markets where a
ready sale awaits it.

In summing up, one cannot but be impressed by the eagerness of
the growers visited to increase their knowledge. The request was
vepeatedly made for a further visit in May, June, or July next season
to enable citrus and winter crops of pineapples to be dealt with.

Fruit and Vegetable Country Distribution Scheme.

Among the people met with during my visit to northern distriets
was a resident who eame from a distriet nearly 200 miles from Towns-
ville. This resident had procured fruit under the Fruit and Vegetable
Distribution Seheme initiated by the Minister for Agriculture. In
answer to questions as to the benefits and shortcomings he expressed
the following opinion :—

The scheme was of great assistance. Vegetables were all good,
citrus fruit from Palmwoods was of quite fair quality, deciduous fruits
and grapes direet from Stanthorpe and pineapples from Magnetic
Island were excellent.

EXPIRED SUBSCRIPTIONS.

A very large number of subseriptions to the Journal expired in
December, and have mot beem remewed. A further large number
‘expires with this issue.

Subseribers whose term has expired have been continued on our
mailing list, and a yellow wrapper on this month’s Journal (January)
is an indication that their subscriptions are now due.

Address renewals without delay fo the Under Secretary, Depart-
ment of Agrieulture and Stock, Brisbhane.




Prare 18.
CAMPAIGN AGAINST Prar Presm,

Employess of the Prickly-pear Commission are equipped with Atomizers for the Poisoning of Tiger Pear.
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Prate 19.
Mr, J, D, STORY, 1.8.0., Public Service Commissioner,

[Block: by eourtesy of **The State Serviee.’’
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PUBLIC SERVICE COMMISSIONER.
PREMIER’S TRIBUTE.

Subjoined is an interesting execerpt from *‘Hansard’’ containing a fine
tribute to the Public Service Commissioner, Mr. J. D, Story, 1.8.0,, by the
Premier, Hon, W, Forgan Smith, LL.D.:—

““The Leader of the Opposition and the member who bas just resumed
lis geat did well to speak as they have done concerning the Publie Serviee
Commissioner, There is no doubt at all that Mr. Story and his staff are
very valuable servants to the Government, and, through the Government, to
the people. Mr. Story is a man of extraordinary mental power. In
addition, he is able to eoncentrate on a vast amount of work. Like the’
Leader of the Opposition, I have often suggested to Mr. Story that he
ghould not work so intensely, No one could be more assgiduous in his duties
than he is, and his efforts on behalf of the State have been very valuable
indeed. When he was Under Seeretary for Publiec Instruction he did a very
great deal to build up the edueational system in Queensland, and many
generations of people in this State have enjoyed the advantage of the
system which he was responsible for instituting. Mr. Story is mueh more
than a Public Serviea Commissioner. If he confined himself to the duties
of a Publiec Serviee Commissioner alone he would have a mueh eagier time
than he has, but he does speeinl work for the Government in making investi-
gations and reports that have been invaluable in many ways. In addition
to that, he looks after the Government’s interests on the Senate of the
University, his association with which has been of tremendous benefit to
that institution, . . . . Mr. Story's services are valuable, and we cannot
afford to lose him, and T appreciate the faet that homourable members
generally on both sides of the Committee realise the value of having a
publie servant like him. The term ‘public servant,” used in its fullest
sense, is the term that properly deseribes this officer.”’
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THIG relief rains received from 4th to 7Tth December throughout the

southern agricultural areas were of considerable benefit to dairy-
men, many of whom had been obliged to revert to hand feeding. The
scattered storms subsequently received in the coastal areas south of
Mackay and on the Downs have assisted to revive pastures and summer
growing erops. The rains were generally too late to be of assistance to
early sown maize, the greater portion of which was therefore utilised
for fodder purposes. The year 1935 will be recorded as one of the
hardest experienced by both farmer and grazier, as the rainfall has
been considerably under average throughout the State.

‘Wheat,

Harvesting was generally completed under favourable econditions,
resulting in a high quality product, only a small proportion being
elassified as feed. Deliveries have exceeded expectations, being in the
vieinity of 3,000,000 bushels, amply demonstrating the remarkable
recuperative powers of the wheat plant and its ability to utilise the
limited supplies of available soil moisture. Some excellent individual
yields have been recorded by many progressive growers, who have lost
no time in gathering the crop and commencing ploughing operations
in preparation for the 1936 sowing. It is reported that Mr, F. W. von
Pein harvested 6,300 bags (averaging 124 bags per acre) in five days
utilising five tractor drawn header-harvesters. This is typieal of the
methods in vogue in the Pittsworth and Dalby distriets where extensive
individual areas are the rule. The season recently experienced clearly
indicates the great advantages gained by the early ploughing and
preparation of the goil resulting in increased moisture conservation, as
a result of which farmers are frequently able to make suceessful seasonal
sowings, despite the absence of adequate May and June rains. The
flour tax is to be continued until 30th June next, and in the absence of
any change in marketing conditions, the first advance payment to
growers has already been posted. '
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Prare 20,
Maize Silos, Atherton.
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Tobacco.

The final auction sale of the year was held by Dalgety and Co.
on the 28th November, and although with the exception of a few choiee
lines the lots submitted comprised late season’s leaf, good clearance
was effected.

In reviewing the marketing of the 1934-35 erop too much stress
cannot be laid upon the faet that there is still a large percentage of
growers who ave evidently not aware that they are losing money by
not paying striet attention to this seetion of the industry. Inspections
during the past series of sales have disclosed many faults in grading,
amongst which the following were the most noticeable :—

Varying length of the leaf in the hands, too many leaves in the
hands, different quality leaf used for wrapping the butts, careless tying
and tying too deep down the hands. Correctly graded leaf is often
found to be baled irregularly resulting in a mixed package thereby
prejudicing the sale of the better quality leaf offered. Incorrect packing
of bales is another fault to be avoided. The butts of the hands should
be packed towards the top and the bottom of the bale in neat even
layers and not across the package. Bales are handled on end and when
packed crosswise the leaf is liable to suffer damage in transit with
subsequent loss in value.

The current season’s operations are now in full swing .and in the
Texas-Inglewood district planting out is completed. The success
achieved in Mackay-Sarina distriet last season by later planting has
so influenced growers that very little planting out will take place before
February.

The Bowen and Townsville distriets arve still suffering from lack
of rainfall. Conditions in those areas are so bad that, unless good falls.
of rain are experienced at an early date, with the exception of a few
irrigated areas, no tobacco will be planted. It is worth recording that
from the 1st July until the middle of December, Townsville has received
only fifteen points of rain. Mareeba and Dimbulah have fared slightly
better, but rain is now urgently required.

Mould has caused severe damage to seed-beds at Mareeba, while
it is apparent on the lower leaves of crops at Texas. However, other
areas have experienced little trouble {from this scourge,

Sugar.

Conditions favourable for erop growth have been experienced in
the areas from Tully North, but all cane districts from Ingham to
Mackay are urgently in need of heavy rains. The Southern areas were
favoured with beneficial rains early in the month. These arrived in
time to revive the crop which had been seriously checked in growth.
The mills have, with the exception of Tully and Mourilyan, completed
their harvest, with generally satisfactory results. The present forecast
shows that approximately 608,000 tons of sugar will be produced in
Queensland for the 1935 season.

Cotton,
During the early part of the month dry conditions prevailed
throughout the cotton belt, until the 4th, when between that date and
the 9th, and again on the 15th and 16th, very useful precipitations were
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recorded over most of the cotton areas, with the exception of the Callide.
In this distriet rainfalls of less than an inch were generally recorded.
This will only give temporary relief, more being vequired, especially
for new serub burnt areas.

This should result in a good development of growth, together with
a setting of squares, and in the early planted cotton the development
of bolls, and will allow of some late planting of cotton being effected.

Prate 21.
An drrigated eane field, Burdekin Delta, North Queensland.

Owing to the generally dry conditions prevailing after germination
an excellent deep rooting system has been established, which should
enable the plants to withstand, to a much grehter extent, any future
hot dry spells which may occur,

[Photo. by courtesy of **The Telegraph,’’ Brisbane,
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Insect pests, other than those attacking cotton in the seedling
stage, have not been severe. One of the boll worms has been responsible
in some fields for a certain amount of terminal loss.

General.

Early sown sudan grass and sorghum crops have responded to
the December rains and will provide good feed, illustrating their ability
to withstand a prolonged dry spell. With the exception of some
favoured southern coastal areas, the early potato erop was generally a
failure, However, the main planting in January and February is
usually more productive, owing to the more reliable nature of the
autumn rains. At the time of writing extremely dry conditions still
prevail in the Townsville distriet where serious stock losses have
occurred, and the residents arve faced with a shortage of water supplies.
Naturally only those farmers having irrigation facilities are able to
carry on with the seasonal establishment of tobacco and other erops.

During the yéar 1934-35 Gireat Britain absorbed 56.26 per cent.
of Australia’s tfotal exports. Apart from the United Kingdom,
Australia’s best customer was Japan, followed by Belgium, France,
New Zealand, -United States of America, China, and Germany. British
countries supplied 59.90 per cent. of Australia’s imports during a
similar period. The United States of America, Japan, and the Nether-
lands Fast Indies, respectively secured the bulk of the remaining trade.

e

Prare 22,
A view on the Russell River showing the Graham Range.



PLATE 23.
Cascades, near Cairns, North Queensland,
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AGRICULTURAL RESEARCH.
APPOINTMENT OF PROFESSOR GODDARD.

Professor B. J. Goddard, Dean of the Faculty of Agriculture within
the University of Queensland, and Professor of Biology, has joined the
Department of Agriculture and Stock for twelve months to take charge
of a scheme for the reorganisation, extension, and eo-ordination of research
activities relating to agricultural and veterinary science. The Senate of
the University has mads Professor Goddard available for the work and
the Government has approved his appointment as from the beginning of
January. Professor Goddard will retain his association with the University,
and this conneetion will offer special advantages in facilitating co-ordina-
tion of researches and in the directing of students in their training for
special branches of agricultural seience.

PLATE 24,

Professor K. J. GODDARD, D.Se., Dean of the Facnlty of Agrieulture
within the University of Queensland.
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The Minister for Apgrieulture and Stock (Mr, Frank W, Buleock) in
announeing the appointment of Professor Goddard stated that although
the initial term was twelve months, extensions might be made from time
to time. Two years ago a conference of Ministers of Agriculture had
agreed that research should be undertaken into the nature of the problems
confronting each Sfate, instead of each State continuing to work on
various important and unimportant problems, The idea was that there
should he eo-ordination between the agricultural vesearch services of
Australia.  One of Professor Goddard’s primary duties would be to
investigate the ineidence of researches and try to eliminate overlapping.
Fow eminent teehnicians were available in agriculture and, therefore, their
services must be used to the best advantage. The need for co-ordination
is realised when attention is drawn fo the various factors that may operate
in an agricultural problem. W2 must utilise in that connection all the
available man power represented in the Department and other institutions
such as the University. The position is made more evident still when wa
view the possibilities of co-operation with the activities of the Common-
wealth Couneil of Secientific and Indusfrial Research and ths other
Australinn Stafes,

Agricultural research was so far advanced to-day that definite planning
was neeessary. Professor Goddard, with the heads of the scientifie hranches
and the Minister himself, would try to map out a eomprehensive programme
extending over a number of years. The agrieultural possibilities of North
Queensland would eall for special eonsideration. The Burean of Tropical
Agriculfure was heing established at South Johnstone, and it would be
possible to lay down a considered programme so that new avenues of
agriculture might be economically exploited.

Fxperimental work was of major importance, and by the eo-ordination
of the department’s activities, sustained research would bhe possible.
Professor Goddard’s advent to the department would afford mueh closer
union between the educational and official sides. He hoped the professor
would find time to interest himself in the eareers of the younger men. Not
the least important of his duties would be to determine the amount of train-
ing the department might be prepared to make available for various junior
officers.

As part of the scheme a new researeh branch has been ereated in the
Department of Agrieulture. The Minister, in announcing this faet recently,
said the branch must beeome one of the most important under his control.
Three outstanding offieers had Dbeen appointed, and additional appoint-
ments would be made from time to time, My, R. E. Soutter, wheat breeder,
had hecome agricultural vesearch officer in wheat and maize; Mr, 1. F.
Mandelson, who had reeently been studying abroad, had been appointed
rescarch pathologist; and Mr. Afherton, entomologist stationed at Afherton,
had also been seconded for special work., The branch would deal with the
practical applieation of research work, and every faeility would be provided
for it.

Professor Goddard is a graduate of the University of Sydney where
he obtained the degrees of Bachelor of Arts and Doetor of Science. After
graduating he served on the staff of the Department of Biology, Sydney
University, for a number of years, and in 1907 was appointed Macleay
Research Fellow of the Linnean Society of New South Wales. He vacated
the fellowship in 1910 on his appointment to a Professorship at the
University of Stellenbosch, South Afriea. He relinquished that post at
the end of 1922 on his appointment to the Professorship of Biology at
the University of Queensland., He has been associated with numerous and
varied biologieal researches during the past thirty years, and has given
speeial attention to agrieultural problems sinee coming to Queensland. He
has heen elosely associated with the creation of the Faculties of Agriculture
and of Veterinary Seience at the University of Queensland. As a member
of the Commonwealth Council for Seientific and Industrial Researeh he
is in close tonch with the researel activities of that organisation.

4



PRODUCTION RECORDING.

List of cows and heifers officially tested by officers of the Department of Agriculture and Stock which have qualified for entry into the

Advanced Register of the Herd Books of Australian Illawarra Shorthorn Society, Jersey Cattle Society, Friesian Cattle

produetion charts for which were compiled during the month of October, 1935 (273 days unless otherwise stated).

Society,

Milk | Buftter
Name of Cow, Owner, Production, [ Fat, Bire.
Lb. | R
AUSTRALTIAN ILLAWARRA SHORTHORNA.
MATURE COW (OVER 5 YEARS), STANDARD 350 LB,
Hillvale Linda . | J. H. Weber, Peak Crossing % i .o 9,986:95 867:178 | Charms Pride of Oakvale
JURIOR, 4 YEARS (UNDER 4% YEARS), STANDARD 310 LB.
Stamford Lady . | Mr. L. Coonan, Indooroopilly .. X oo | 9176405 | 363-325 | Btamford Brilliant
BERIOR, 3 YEARS (OVER 3} YEARS), STANDARD 200 LE.
Sunnyside Honey 8th P. Moore, Wooroolin P i o | 10,929:415 413483 | Bruee of Avonel
College Granny 3rd Qu&egstola.nd Agricultural High Schooland College, 8,030-21 378-295 | Fussy's Kitchener of Hillview
atton
FRIESIAN. -
UNIOR, 2 YEARS (UNDER 2} YEARS), STANDARD 230 L.
Ryfield Argus Echo . | F. €, Noller, Kumbia i = v | 9;382:85 | 322:030 | Bt. Athans Argus
JERBEY.

Ellerdale Mabel 8rd
Langside Quip e

Langside Prim
Tangside Dainty

Glenview Mavourcen
College Rosaleen

College Peggy 2nd ..

Glenview Pretty Maid
Balmoral Golden Belle

MATURE COW (OVER 5 YEARS), STANDARD 250 LB,
d R. Williams, Crawford .. - 7,199-25 | 442224

. | G. W, Young, Ivnerlaw .. 5 o vo | 58827 | 898108

JUNIOR, 8 YEARS (UNDER 34 YEARS), STANDARD 270 LB.
« | G. W, Young, Inverlaw .. b3 aw +. | 6,066-85 | 313-793

SENIOR, 2 YEARS (OVER 2} YRARS), STANDARD 250 Ln.
. | G, W, Young, Inverlaw .. .8 =5 . | B,863°25 | 306-353

JUNIOR, 2 YEARS (UNDER 24 YERARS), STANDARD 230 LB.

. | G. Harley, Ch lders A . » I 65,2835 28701
Qu(ccasltmd Agricultural High School and College, | 4.577-08 283-272
satton |
Al Quéeeﬁln-nd Agricultural High School and College, 4,054-03 247-88
| atton
.. | W. 8, Kirby, Byrnestown . .. . 4,217-68 236-064
.. | H. B. Roberts, Maleny . = e ool 87852 231-335

| Golden Noble of Ellerdale
Masterpicce Yeribee of Brucevale

Masterpiece Yeribee of Brucevale
| Masterpiece Yeribee of Brucevale

Glenview Goldfinder
Burnside Defender

College Chieftain

| Glenview Goldfinder
| Carlyle SBovereign

TIVNMOOL IVENLTIADINOY aNVISNTIND

"986T “NVP T]
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AGRICULTURE ON THE AIR.
Radio Lectures on Rural Subjeets.

Arrangements have been completed with the Australian Broadeasting Commission
for the regular delivery of further radio lectures from Stations 4QG Brishane
and 4RK Rockhampton by officers of the Department of Agrieulture and Stock.

On Tuesday and Thursday of each week, as from the 7th January, 1936, a
ten-minutes’ talk, commencing at 7.5 p.m., will be given on subjects of especial
interest to farmers.

Pollowing is the list of lectures for January, February, and March, 1936:—

SCHEDULE OF LECTURES
BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK,
RADIO STATION 4QG, BRISBANE (AUSTRALIAN BROADCASTING
COMMISSION).

Tuesday, 7th January, 1936.—'‘The Fertilizers Act of 1935,’’ by Mr. R. A, Taylor,
Inspector and Examiner, Fertilizers Bramch,

Thursday, 9th January, 1986.—¢The Dairy Produce Acts Amendment Aet of 1935,
by Mr. G. B. Gallwey, Inspector of Accounts, Dairy Branch,

Tuesday, 14th January, 1936.— “The Wheat and Wheat Produets Aet of 1935,” by
My, L. Cain, Marketing Braneh,

Thursday, 16th January, 1936— ‘The Farmers’ Assistance (Debts Adjustment)
Aet of 1935,"" by Mr. A. Gray, Agrieultural Bank,

Tuesday, 21st January, 1936.—‘ Farm Training for Boys,”’ by Mr. J. A. Kerr,

Thursday, 23rd January, 1936—“The Value of BSilage,”” hy Mr. H. W. Ball,
Assistant Experimentalist.

Tuesday, 28th January, 1936.—‘Summertime Troubles with Cream,’’ by Mr. O.
St. J. Kent, Dairy Research Laboratory.

Thursday, 30th January, 1936.—°‘The Value of Late Cultivation of the Cotton
Crop,”” by Mr. W. G. Wells, Director of Cotton Culture.

"Tuesday, 4th February, 1936.— ‘Microbes in the Dairy,”’ by Mr. E. B. Rice, Dairy
Research Laboratory.

Thursday, 6th February, 1936,—‘Some Factors in the Control of Worm Parasites,’’
by Dr. ¥. H. 8. Roberts, M.Se¢., Entomologist.

'Tuesd&y,:él]th February, 1936.—'‘ Fodder Trees,”’ by Mr., C. T. White, Government

otanist,

‘Thursday, 13th February, 1936.—‘ Forwarding Cotton to the Ginmery,”’ by Mr, W. G,
Wells, Director of Cotton Culture.

Tuesday, 18th February, 1936.—°‘ The Stock Foods Aets Amendment Act of 193577
by Mr. F. B. Coleman, Officer in Charge, Stock Foods Investigation Branch.

Thursday, 20th February, 1936.—“The Primary Producers’ Organisation and Mar-
keting Acts Amendment Act of 1935,”" by Mr. L. Cain, Marketing Branch.

Tuesday, 25th Iebruary, 1936.—'‘The Agrienltural Bank and Rural Assistance
Board,”" by Mr, A, Gray, Agricnltural Bank,
Thursday, 27th February, 1936.—‘ Types of Barns and Methods of Curing Employed
in Bouth Africa,’’ by Mr. R. A. Tarrant, Instruetor in Agrieulture.
‘Tuesday, 3rd March, 1936.—°‘The Tobacco Disease Situation in Queensland and in
America,’” by Mr, L. F, Mandelson, B.Se,Agr., Assistant Plant Pathologist.

Thursday, 5th March, 1936.— ‘ The High Cost of Doing Nothing,’’ hy Mr, J. F. T,
Reid, Editor of Publications.

‘Tuesday, 10th March, 1936.— ¢ The Life History of the Honey Bée,’’ by Mr. Heunry
Hacker, F.R.E.8., Entomologist.

Thursday, 12th March, 1936.— ‘The Pineapple Industry,”’ by Mr, H. Barnes,
Director of Fruit Culture.

Tuesday, 17th March, 1936.—‘Observations on Western Pastures,”’ by Mr. 8. L.
Everist, Assistant to Botanist.

Thursday, 19th Mareh, 1936.—°‘The Composition of Milk and Cream,’’ by Mr.
L. A. Burgess, Dairy Research Laboratory.

Tuesday, 24th March, 1936.—*‘ Agriculture in Other Countries,”’ by Mr. J. F, F.
Reid, Editor of Publications.

Thursday, 26th March, 1936.—'‘Spraying Deciduous Fruits for Disease Control,”’
by My. R. B. Morwood, M.Se., Assistant Plant Pathologist.

Tuesday, 31st Mareh, 1936,— ‘Keeping Pigs Healthy,”’ by Mr. L. A. Downey,
Instructor in Pig Raising.
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MR. HOOPER’S IMPENDING RETIREMENT.
TRIBUTES IN PARLIAMENT.

In the course of the discussion on the Departmental Estimates in the
Btate Parliament, members on both sides of the Chamber referred to the
impending retirement of Mr. 8. 8. Hooper, Aceountant of the Department
of Agrieultore and Stock, and paid high tributes to his zeal and capacity
as a senior officer of the publie service. Notable among the speakers was
Mr, W, J. Copley, M.L.A., formerly an officer of Mr. Hooper’s branch, and
following is the ‘‘ Hansard'’ report of his remarks:—

‘1 take this opportunity to pay a tribute to a man who this year will
retire under the public service regulations. ITe will he a great loss to the
publie service. T refer to the accountant of the department, Mr. Hooper.

PraTe 25.
Mr., 8. 8. HOOPER, Accountant of the Department of Agriculture
and Stock,
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Mr. Hooper, who was transferred from the Commonwealth serviee, was first
appointed to the department forty-three or forty-four years ago. For more
than forty years he has each year attended the sittings of Parliament and
assisted the Minister to pilot his Estimates through Committee. This is a
record that is mot surpassed by any other accountant in the State, and is
one that will bear eomparison with a similar officer in any other State.
Both the present Minister and an ex-Minister, the honourable member for
Cooroora, told me they regarded My, Hooper—the Premier and the Public
Serviee Commissioner also support their opinions—as a most valuable officer.
I desire to pay a tribute to him for his services to the State. The account
seetion began with Mr. Hooper himself, but the staff has inercased to
twelve to fifteen officers under Mr. Hooper’s control. He has trained some
very valuable officers for the publie serviee, and some of his former
subordinates now occupy important positions in our civie life, The Minister
informs me—and T believe this is also a record—that for about ten years—
with one exeeption—it has never been necessary for the department to inenr
unforeseen expenditure. That is a compliment to the officer who framed
the Estimates of the department. T also understand from the Minister that
Mr. Hooper has never failed him in his publie duties. . . . . Mr, Hooper will
leave the publie service this year with the full knowledge that he enjoys the
confidence of all those with whom he has come in eontaet, He enjoys the
confidence of the Minister and his fellow-officers. He hag a very fine record,
and he leaves an excellent organisation for his suecessor.’’

TRIBUTE BY THE MINISTER.

Replying to the goneral diseussion on the work of his department, the
Minister, Hon. Frank Buleock, referred to Mr. Hooper’s approaching
retirement in the following terms:—

‘I should not like to resume my seat without paying a personal tribute
to the accountant of my department, Mr. Hooper, He has prepared the
departmental Estimates for forty-one years, and, unfortunately, these Hsti-
mates will be his last, Mr. Flooper eommenced work as a clerieal assistant in
the public serviee in 1886, and became accountant of the Department of
Agriculture in 1894, He has framed Estimates for the last forty-one years,
and his method has been used as a pattern by the various other Government
departments. He has been more than an officer to the fifteen Ministers
under whom he has worked. Mr, Hooper is that rarve type of individual,
who is not only the Minister’s accountant, but also his guide and friend.
He has very largely contributed, by his skilful financial administration, to
the suceess of the department. He is respected by everybody with whom
he eomes in contact, and during the war period he acted as chief eclerk in
the absence of the present Assistant Under Seeretary (Mr. R. Wilson), who
was then chief clerk. Every officer in the department is grieved by the
thought that Mr. Hooper is leaving, 1 am particularly sorry, beeause fhere
is not a more homest, zealous, or conscientious friend in the department
than Mr. Hooper has been to me and my predecessors. I hope that he
enjoys a period of good health after he leaves the department, but there
are personal circumstances that cause him to desire to be relieved of the
work he is doing. T desire to pay a tribute on the floor of this Chamber
to an officer who has done yeoman service for his Btate, and T feel that
when he leaves the department will be the poorer for his absence.’’
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Answers to Correspondents.
BOTANY.

Replics selected from the outgoing mail of the Governmeni Botanist, Mr, O, T,
White, £.L.S.

Rough or Wild Poppy.
8.G.W. (Mulgeldie)—

Your gpeeimen represents the rough poppy or wild poppy (Paepaver Ty bridum).
We have no particular notes about the toxic property of this particular
poppy, but most poppies have similar properties. The ordinary field poppy
of Kurope conmtains two alkaloids, morphine and rheadine. The plants
are poisonous, both in the green state and when dried and made into hay.
TFeeding tests in Burope indieate that ‘‘the symptoms are excitement, shown
by continual movement, by pawing of the soil or litter, The complaint is
not usunally fatal, but when death does occur respiration beecomes slower,
and after a few convulsive movements death oceurs owing to asphyxia.’’
Another authority gives stupidity, retention of urine, colic, with sicknoss
and diarrhea, econvulsions, and epileptie symptoms, so probably your
neighbour’s claims that it made the cow temporarily insane are correct.

Mat Grass

A.C. (Woodford)—

The specimen is the broad-leaf form of mat grass or earpet grass (Axonopus
compressus). As you know, mueh trouble has been caused by the spread
of this grass in coastal Queensland. If it invades the paspalum pastures,
particularly those which are heavily stocked, it very much lessens their
carrying capaeity, For second-class country, however, we think the grass
has some definite use. Of the two forms, broad-leaf and narrow-leaf, we
think the broad-leaf is somewhat the better.

« Everlasting’’ Emu Grass. A Variety of Darling Pea.
HLES., (Harlin)—

The specimens forward with your letter of the 6th instant have been determined
as follows:—
The plant with the yellow flowers is Helichrysum apiculatum, the small
' “¢ayerlasting.’”” This plant is very common in many of the pastures of
i Queensland. Tt is not known to possess any poisonous or harmful properties,
¢ but we have heard that the furry seed-heads eause impaction.

The plant of trailing habit with spikes of blue flowers and the leaves
arranged in 5-7, radiating out from the top somewhat like the foot of a
hird, is Psoralea tenas, emu grass, a common plant in many parts of
Queensland, and generally regarded as excellent fodder. We have, at times,
seen it eaten by stock, and on other occasions have received some from
pastoralists with the report that it was being eaten by stoek when it was

! both young and dry, and that, being drought-resistant, it was providing
wonderful nourishment during a lean time. We regard the plant as
especially valuable, and it is not known to possess any poisonous or harmful
properties. i

The plant with spikes of rather showy flowers and leaves composed of
numerous small leaflets arranged on a slender rachis is Swainsona galegi-
folia, a variety of the Darling pea. The effects of the Darling pea are
well known., It affeets the nerve endings and sends animals stupid. It
has been shown by feeding tests that the peisonous prineciple of the Darling
pea is a ecumulative one, and that it takes from six to eight weeks for the
symptoms to appear. Most of the trouble has been with sheep, but it is
very rarely eatsn in quantity, particularly the variety you send, which is
a fairly common one in forest country in Queensland a few miles inland
from the ecoast.

We do nof think any of these plants would eause any trouble, and if
you have had losses we think the trouble must be looked for elsewhere,
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Cluster Clover. Burr Trefoil,
J.EA, (Biggenden)—

Your specimen represents the cluster elover (I'rifolium glomeratum). We think
this is ome of the best of the amnual clovers to grow under Queensland
conditions. It seems to have been much on the inerease in recent years,
although it is found generally in a few isolated patehes in cultivation
paddoeks and here and there in the pastures, but only where the ground
has been disturbed. Stock are very fond of it, and seed is obtainable
through ordinary commercial chanmels. It should be sown preferably in
the early winter, when it provides a good deal of fodder during spring,
dying off at the approach of hot weather about the middle of November.

The other plant you deseribe is probably the burr trefoil (Medicago
denticulata), one of the best of our ammual trefoils grown in Queensland.
BEven when the plant is dead the burrs arve edible and quite nourishing.
A drawback is that the burrs cause some trouble in the belly wool of
sheep, but we think its good qualities outweigh the bad.

Stagger Weed.
M.A, (Calvert)—

The specimen represents the Stagger Weed (Stachys arvensis). Tt is commonly
called ““mint weed,’? but is not to be eonfused with the ‘‘wild mint’’ that
attraected some attention some time ago on the Darling Downs. It only
affeets stock when they are worked or excited in some way; ordinary resting
stock seem to eat the plant with impunity. If you are making chaff of
the lueerne erop, it would be as well to retain it for feeding to dairy
cattle and resting stock, and not to working horses.

Bat’s Wing Coral Tree.

““Bap’’ (Townsville)— ;
It is rather diffieult to determine specimens from the leaves only, but the one
you send is very distinetive, and we feel sure it represents the Bat's Wing
Coral Tree (Erythrina vespertilio). Thiz is fairly eommon in Queensland,
and it is commonly called cork wood, a name given to many other trees
besides this. Tt grows to a medium-sized tree, and has very pretty red

or salmon-red flowers, It is well worth growing as an ornamental tree.

Fossils from the West.
IngUIRER (Quilpie)—

The Director of the Queensland Museum, Mr. H. A. Longman, writes:—I have
to acknowledge the receipt of your valued donation as undernoted and to
express to you our appreciation of your kindly interest, and our sincere
thanks,

Fragment of lower jaw of a large extinet marsupial; Nofotherium sp. This
fragment, which ig from the right-hand side, contains remains of very
worn molar testh. It represents an aged individual, 'This marsupial
was about as large as a bullock., TIn general shape it resembled a
wombat, but its teeth are more like those of a kangaroo. A fragment
of a rib, probably from the same animal, is also present.

Amngther fragment iz a phalangeal bone from the foot of a giant extinet
kangaroo.

We have only one previons record of these large marsupials from your
distriet, although such remains are not uncommon in Condamine deposits
on the Darling Downs.

T e

WHAT THE YELLOW WRAPPER MEANS,

If your Journal is enclosed in a yellow wrapper, it is an indication
that yonr subscription has expired.

Kindly renew your subscription without delay. Write your full
name plainly, preferably in block letters. PLEASE USE THE ORDER
FORM, which will be found on the last page of each issune.

Address your subseription to the Under Secretary, Department of
Agriculture and Stock, Brishane.
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General Notes.

Staff Changes and Appointments.

Mr. I, ¥, Andersen, Senior Herd Tester, and Mr, 1L, W, B. Verney, Inspector
under the Dairy Produce Acts, have been appointed Dairy Tnstructors, Department
of Agriculture and Stock. Mr, Verney will be attached to Gladstone.

The Officer in Charge of Police, Mingela, has been appointed also an Acting
Inspector of Stock.

The Officers in Charge of Police at Wallumbilla, Yeulba, Jackson, and Miles,
have been appointed also Inspectors under the Brands Aets,

Mr. R. H. Heaslop, Chatsworth road, Greenslopes, and Mr. A, H. Clayton, Point
Lookout, Stradbroke Island, have heen appointed Honorary Rangers under the
Animals and Birds Aects,

The Officer in Charge of Police, Southport, has been appointed also an Acting
Inspector of Stock.

Constable J. B, Chambers, Calen, has been appointed also an Inspector under
the Slaughtering Act,

Mr, H. T. Green, Manager of ‘‘Thornhill,’’ the property of Messrs. Thos.
Borthwick and Sons (Australasia), Ltd., near Lowmead, has been appointed an
Honorary Ranger under the Animals and Birds Acts in connection with this property,
which was recently declared a sanctuary.

Mr. G. W. Turner, Stafford street, Bast Brisbane (a qualified ecandidate for
appointment), has been appointed Inspector under the Dairy Produce Acts, the
tha]::sm in Stock Aets, and the Slaughtering Acts, Department of Agncmlture and

toc
' My, C. H. P, Defries, Ingpector under the Dairy Produce Aets, the Slaughtering
Act, and the Diseases in Stoek Aects, has been appointed Aeting Instruetor in
Agriculture, Department of Agriculture and Stock, -

The headquarters of My, D, A. Logan, District Inspector of Stock, will be changed
from Mareeba to Atherton,

Mr. J. Wyvill, Stock, Slaughtering, and Dairy Inspector, will be transferred from
Nanango to ngaroy and Mr. T. Douglas, Stock, Slaughtering, and Dairy Inspector,
{from Kingaroy fo Rockhamp‘ton

Mesgsrs, C. J. MeKeon, Director of Tropical Agriculture, L. G. Miles, Plan{
Breeder, W, J. Cartmill, Analyst, and C, E. Whitehead, Cadet, Department of Agri-
culture and Stoek, will be attached to the Bureau ot Troplc.al Agriculture, South
Johnstone.

My, A, MeDowall, a qualified candidate from the examination for appointment
to inspectorial positions, bas been appointed Tnspector under the Stock, Slanghtering,
and Dairy Produce Acts, Department of Agrieulture and Stock.

Mr. H. M. Northeott, Caretaker of the Stuart River Dip, via Tingoora, has been
appointed an Honorary Inspector under the Diseases in Stock Aets, vice J. Northeott,
deceased.

Dr. R. P. Rundle, of Proston, has been appointed an Honorary Ranger under the
Animals and Birds Aets and the Native Plants Protection Aet.

The following appointments have been made in the Department of Agriculture
and Stock:—

Mr, A, F. Bell, M.Se., Sugar-cane Pathologist, to be Assistant Direetor, Bureau
of Sugar Experiment Stations;

Mp, €. R. von Stieglitz, Analyst, Agrieultural Chemical Laboratory, to be
Chemist, Bureau of Sugar Experiment Stations;

Mr. N. J. R. Barke, Chemist in Charge, Sugar Experiment Station, Meringa,
to be Manager, Sugar Experiment Station, Meringa;

Mr, N, J, King, Assistant to Analysts, Bureau of Sugar Experiment Stations,
to be Soils Survey Officer, Bureau of Sugar Experiment Stations;

Mr, J. H. Simmonds, M.Se., Plant Pathologist, to be Senior Pathologist, Science
Braneh;

My, R. B. Morwood, M.Se., Asgistant TPathologist, to be Pathologist, Seience
Branch;
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Messrs. J. A, Weddell and W, A. T. Summerville, M.Se., Assistant Entomologists,
to be Entomologists, Secience Branch;

Mr. R. E. Soutter, Wheat Breeder, to be Agricultural Research Officer (Wheat
and Maize) ;

Mr. L, F. Mandelson, B.Se, (Agrie.), Assistant Pathologist, to be Pathologist;
and

Mr. H. K. Leweock, B.Se. (Agric.), Assistant Pathologist, to be Pathologist.

Butter Board.

In a special ‘‘Government CGazette'’ of the 15th November an Order in Couneil
amending the constitution of the Queensland Butter Board has been issued.

This order provides for an election of six growers’ representatives as members
of the Butter Board. The election will be held on the 21st December, and a
grower has been defined as any company, association, firm, or person who, during
the year ended 30th June, 1935, manufaetured not less than twenty-six tons of
butter. This means that the butter manufacturers will elect the representatives.
The basis of allocating the votes is as follows:—

(a) At least 26 toms, 1 votle;
(L) Over 26 tons, but not exceeding 100 tons, 2 votes;
(e) Over 100 tons, then in addition to the two votes in respeect of ths first

100 tons so manufactured, one vote in respect of every 100 tons or part
thereof in excess of the first 100 tons,

The roll of growers shall be prepared from the records of the Department of
Agriculture and Stock.

The rules for the election are laid down, and nominations close with the
Returning Officer on the 28th November, 1935.

The Board is empowered to license persons who manufacture or trade in butter,
and the eonditions of such licenses are outlined, as well as the powers of the Board
in this econneetion.

The order also authorises the Board, from a date to be later fixed, to control
intrastate trade and commerce in butter throughout Queensland.

A method of equalisation which can be adopted by the Board, if it is found
necegsary, is also embodied in the order.

Maximum Numbers of Birds which May be Killed in One Day.

An Order in Council has been issued in pursuance of the provisions of the
Animals and Birds Aects prescribing the maximum numbers of birds which any
one person may take or kill or have in possession in one day during an open season,
namely :—Twenty wild ducks, twenty-five quail, and two scrub turkeys. Prekusly,
similar provisions applied to wild geese, pigeons, plain turkeys, and plovers, but
these birds are now totally protected.

Butter Board.

The result of the voting in connection with the eleetion of six growers’ repre-
sentatives on the Queensland Butter Board was as follows:—

Votes,
William James Sloan (Malanda) .. < 75 s OB
Robert Morris Hill (Bororen) e i o o D43
James MeRobert (Maryborough) .. i s <o o801
Thomas Flood Plunkett (Beaudesert) .. oo 478
Adolph Gustav Muller (Fassifern Val.le‘y, Ka.lbar) .. 418
James Pureell . (Toowoomba) . .. 403
Frank Augustus Cushon (W}r:eema) = o 1
Ernest John Cannell (Toogoolawah) - 2o port. AHT

‘ James Edward Nussey (Warwick) e ve 145

Resecission of Cheese Board Regulations.

Regulations under the Primary Produeers’ Organisation and Marketing Aects,
relative to licenses to trade in cheese, which were issued in February, 1927, have
been rescinded, as this matter is fully covered in the Order'in Counecil dealmg with-
cerfain amemlments of the Cheese Board constifution which was issued last month.
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Cotton Board.

An Order in Couneil has been issued under the Primary Producers’ Organisation
and Marketing Aets amending the Order in Council constituting the Cotton Board.
The amendment provides that, in connection with referenda or elections in conneetion
with the Cotton Board, a person shall vote for the distriet in which his cotton has
been grown, but in no ease shall a person be eligible for or exercise more than one
vote, even though he has grown cotton in more than one district. Furthermore, where
a person has grown cotton in more than one district he shall vote for the district
in which he has the greatest area of cotton.

Commodity Board Vacancies.

A regulation has been issued under the Primary Producers’ Organisation and
Marketing Acts which empowers the Minister, in the event of a vacancy on a Board
arising from the death, retirement, or resignation of any member thereof, to appoint
gome person to fill the vacaney, or direct that an eleetion be held, in which case the
election shall be held in manner provided in the regulations for the conduct of
clections and the Minister shall appoint the person elected to fill the vaeancy. The
member so appointed shall hold office only until the time of the next general election
for members of the Board.

Lake Clarendon Animals and Birds Sanctuary.

An Order in Council has been issued under the Animals and Birds Aets revoking
an Order issued in Mareh, 1900, which declared Lake Clarendon and a strip of land
ten chains wide around the border of the lake to be a sanctuary for the proteetion
of native animals and birds. The Order issued to-day declares the Lake Clarendon
Pasturage and Recreation Reserve, together with an ares contained in portion 12v
adjoining the reserve, to comprise the sanctuary. Mr. J. M. Fitzpatrick, of Lake
Mount, Lake Clarendon, via Gatton, has been appointed an Honorary Ranger for the
sanectuary.

Wild Life Protection at Lowmead.

The property of Messrs. Thomas Borthwick and Sons (Australasia), Lid,
¢ Thornhill,’’ near Lowmead, has been declared a sanctuary under the Animals and
Birds Aets. It will be unlawful for any person to take or kill any native animal
or bird on this property.

Extension of Commeodity Boards.

Orders in Couneil giving notice of intention fo extend the operations of the
Butter and Cheese Boards for a period of three years from the 1st January, 1936,
to the 31st December, 1938, have been issued in pursuance of the provisions of the
Primary Producers’ Organisation and Marketing Acts. Petitions for polls on the
question of whether or not these Boards shall be continued for the period stated
may be lodged with the Department of Agriculture and Stock on or before the
23rd December next.

Orders in Couneil have also been issued under the abovementioned Aets extending
the operations of the Northern Pig and Cotton Boards, the former for the period from
1st January, 1936, to 31st December, 1940, and the latter from lIst January, 1937,
to 31st December, 1941,

Roads to be Stock Routes.

Orders in Council have been issued under the Diseases in Stock Aets, declaring
the Rewan Holding Road, in the Springsure Land Agent’s Distriet, and the road
through Roxborough Downs and Glenormiston Holdings, near Boulia, to be stock
routes for the use of travelling stoek.

Sugar-cane Assessment at Mackay.

An Order in Couneil has been issued under the Regulation of Sugar Cane Prices
Acts, whieh provides that the assessment which the Minister may levy on sugar-cane
received at the Farleigh and Marian Mills as from the 17th May last, shall be 11d.
per ton. An Order in Council fixing the assessment on all mills except Kalamia,
Pioneer, and Inkerman Mills, at 13d. per ton, and at the three mills beforementioned
at 23d. per ton, was issued on the 17th May, 1935, and the inereased rate of assess-
ment for Farleigh and Marian Mills will be made retrospective from that date. The
inerease is consequential upon the necessity for a survey of the Farleigh and Marian
areas following an extension of the lands under ecane and cultivation,
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Maturity Standards for Pineapples, Papaws, and Grapes.

The Fruit and Vegetable Grading and Packing Regulations, issued under ** The
Fruit and Vegetables Act of 1927 have been amended in regard to an alteration
of the maturity standards for pineapples and papaws, and for the introduetion of
a maturity standard for grapes.

The present standard for pineapples provides that mature fruit must contain
a total sugar content of not less than twelve per centum. This has been amended
to read ‘‘a total sugar content of the juice of mot less than twelve per centum.’”
The papaw maturity standard has been raised in an effort fo prevent the gending
of inferior fruit to the loeal and Sonthern markets.

A maturity standard for grapes has been framed with a view of preventing the
practice of a few growers who send green berries on to the market very early in
the season, and therehy kill the demand for later supplies. The standard introduced
is gimilar to that in operation in New South Wales.

Stanthorpe Fruit and Vegetable Levy.

A regulation has been issued under the Fruit Marketing Organisation Acts
empowering the Committee of Direction of Fruit Markefing to make a levy on all
fruit and vegetable growers growing fruit and/or vegetables for market in the
Granite Belt area for a period of twelve months from the 21st December, 1935.

The levy shall he applieable to all growers, as above, who send their fruit or
vegetables either by rail or road in any ome lot, with a minimum of 4 ewt. and
upwards, and the amount of the levy shall be ds. 4d. per ton, and a proportionate
part thereof for each portion of a ton despatched in such lots.

The sumg raised by the levy shall be utilised, firstly, in payment of expenses
attached to its colleetion, and, secondly, the balance shall form part of the general
funds for administrative purposes, and shall be eredited to the Deciduous Seetional
Group Commitfee.

Up to the present the only growers in the Stanthorpe district who contribute
to the support of the C.0.D, organisation are those who consign fruit to Brishane,
Rockhampton, and Sydney by the speeial C.O.D. fruit trains. Growers who send
their fruit to markets outside the cities named, whether by ordinary train or motor
lorry, contribute nothing to administrative costs, though they receive all benefits
apart from those of the special trains, All growers will now contribute towards
administrative costs. The levy does not inelude any expenses inewrred by the
running of the fruit trains, such as loading and receiving, these items being charged
only to those growers receiving this service.

Dairy Produets Stabilisation Board. :

An Order in Council has been issued under the Dairy Products Stabilisation
Aect further extending the Queensland Dairy Produets Stabilisation Board until
31st Janunary, 1936. My, J. Pureell (Toowoomba) has been appointed Chairman
until such date.

Carriage of Bananas.

A regulation has been issued under the Iruit Markefing Organisation Acts
revoking a regulation dated the 15th December, 1928, and relating to the protection
of bananas in transit from growers’ plantations to the rail head for forwarding to
market. It is specified therein that any cart, wagon, or other vehicle used for the
transport of bananas shall bhe specially eonstrueted for the purpose and so fitted
as to proteet the fruit from rain and sun, such protection to allow a minimum
air-gpace of 12 inches above the top layer of fruit or cases, or be provided with
a dust-proof and weather-proof covering, such as a tarpaulin or similar contrivance,
which eovering should likewise allow a minimum air-space of 12 inches above the
top layer of fruit or cases, The covering must be kept securely fastened, and
opened only when necessary to add further loads of bananas en route, or on arrival
at the place of unloading.

Canegrowers’ Executive.

The regulation under the Primary Producers’ Organisation and Marketing Acts
covering the qualifications and disqualifications of persons for election as members
of a Distriet Canegrowers’ Executive has been amended to provide that a paid
officer of a district executive shall be disqualified from being elected to and
from continuing to be a member of any executive.
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Cheese Board.

An Order in Council issued under the Primary Producers’ Organisation and
Marketing Acts has received the approval of the Executive Council to-day, and will
be published in a speeial ‘¢ Government Gazette’’ dated the 22nd Novewmber.

The Order provides for an election of three growers’ representatives as members
of the Cheese Board. The eleetion will be held on the 23rd December, and a grower
has been defined as any company, association, firm, or person who, during the year
ended 30th June, 1935, manufactured not less than 26 tons of cheese. This means
that the cheese manufacturers will eleet the representatives. The basis of alloeating
ihe votes is as follows:—

(a) At least 26 tons—one vote;
(b) Over 26 tons, but not exceeding 100 fons—two votes;
(¢) Over 100 tons, then in addition to the two votes in respeet of the first

100 tons so manufactured, one vote in respect of every 100 tons or part
thereof in excess of the first 100 tons.

The roll of growers shall be prepared from the records of the Department of
Agriculture and Stoek,

The rules for the election are laid down, and nominations close with the
Returning Officer on the Tth Deeember, 1935,

The Board is empowered to license persons who manufacture or trade in cheese,
and the eonditions of such licenses are outlined, as well as the powers of the Board
in this connection,

Protection of Wild Life.

The Minister for Agriculture and Stock (Mr, Frank W, Buleock) has announced
that an Order in Council has been issued revising the periods of protection for
native fauna throughout the State. Total protection has in the past been aflorded
to a number of our native birds, and in the ease of others partial protection has
applied.

The Order in Council now provides that the Burdekin Duck, Doves, Eastern
Curlew, Golden Plover, Native Goose, Honey Parrots, all other species of Parrots
(except Quarrion, Budgerigar, King, and Rosella), Native Pigeons, Plain Turkeys,
Plover, Rail, and True Coot, which have hitherto been protected for seven months
annually, are now inecluded in.the list of totally protected birds.

Provision is also made that wading birds, in respeet of which the proteetive
period has extended from the 1st September to the 31st December, shall now be
protected from the 1st Oectober in each year to the 30th April in the following
year. The protective periods for Duck and Quail will in future be fixed annually
by Order in Couneil.

The revision of these periods of protection has been supported by various
associntions and public bodies who are direetly interested in the propagation of
our native animals and birds. In addition ta the necessity for the cultivation of
a publie spirit in the protection of our national fauna, it is now essential that every
effort should be directed towards propagating and protecting those insectivorous
birds which are of considerable value to the State from an economie point of view,
This has been emphasised only recently in Northern Queensland, where measures to
proteet insectivorous birds are widely advoecated and are in process of adoption.

In addition fo protection afforded to native birds under the Order in Council
recently issuned, it is proposed to establish further bird sanetoaries in sugar-
growing districts and on the Atherton Tableland, where insect pests are a menace
to the agricultural industry.

Amended Dairy Legislation Now in Force.

The Minister for Agriculture and Stoek, My, Frank W, Buleock, has announeed
that under an amendment of the Dairy Produee Aects assented to on the 5th December
no supplier of milk or eream could divert the whole or portion of his supply of
that commodity from the factory which he was supplying without giving twenty-
cight days’ notice to the factory manager of his intention to do so. Turther,
a supplier of milk to a cheese factory must have his dairy premises in eompliance
with the requirements of the Aet for the supply of cream before he could supply
a butter factory. It was incumbent on the owner of a factory to notify the
Department of Agriculture and Stock each month of the suppliers who cease or
commence to supply dairy produce during the month preceding that in which the
notification was furnished.
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Farmers’ Assistance ( Debts Adjustment) Act.

A Proclamation has been issued under ‘‘The Farmers® Assistance (Debts
Adjustment) Aet of 19357 extending the time for the reeeipt of applications for
assigtance under such Aet at the Agricultural Bank until the 31st March, 1936,

Papaw Levy.
The Papaw Levy Regulation which was issued on the 23rd December, 1933, for

a period of twelve months and extended until the 31st December, 1935, has been
again extended for amcther year from the 1st January, 1936.

Committee of Direction of Fruit Marketing.

Exeeutive approval has been given to the issue of an Order in Council and
regulations dealing with the matfer of the extension of the provisions of the Fruit
Marketing Organisation Acts for o period of five years from Ilst January, 1935,
Notice is given of intention to extend the Aects, and a poll on the question may
be demanded by a requisition of 500 fruitgrowers. This must reach the Department
not later than 12 noon on 3lst January, 1936.

For the purpose of the requisition and ballot a fruitgrower is any person who
at any time sinee 30th June, 1934, has been a member of a Local Producers’
Agsoeiation in o fruoitgrowing distriet approved by the Committee of Direction
and who has had not less than 1 aere of land wholly occupied with fruit trees
or fruit plants which are cultivated for the purpose of supplying fruit to market.
Tt will also include any person (not a member of a Loeal Producers’ Assoeiation)
who at any time sinee 30th June, 1934, has not had less than 1 aere of land wholly
oceupied with fruit trees or fruit plants which are cultivated for the purpose of
supplying fruit to market, and who makes application before 3lst January, 1936,
to the Under Seeretary for Agriculture, Brisbane, asking to be eonsidered as a
rogistered fruitgrower. In this application he should state the number of acres
of each kind of fruit he has growing. Tt will not be necessary for o member of a
Local Produeers’ Assoeiation to make application.

In the event of a petition being reecived the question that will be submitted
to fruitgrowers is:—

“*Are you in favour of the continuance of the operations of the Fruit
Marketing Organisation Acts for a further period of five years as from
1st January, 193527

The ballot, if any, will then be arranged for, and if one-half of the votes are in
favour of the continnanee the provisions of the Aets shall cease to be operative.
If, however, no requisition is received, or if one is received and there is a majority
vote, then the Acts shall continue for a further period of five years.

Rhodes Grass for Burnt-out Country.

Reports have been received of the effect of the recent bush fires in the Tara
district by the Minister for Agriculture (Mr, Frank W. Buleock). These indicate
that an extensive area of ringbarked serub country had been burnt out, and that
both old and recently ringbarked country was affected by the fires.

Tt is generally recognised that if a fire passes through ringbarked brigalow
country before the trees are absolutely dead there is always a danger of a prolifie
crop of suckers springing up from the root system, which retains its vitality for
some time after the trees appear to be dead, One method of eoping with young
brigalow suckers adopted by selectors whose country is protected by dog-proof
netting is to stoek it with sheep, but the obvious thing to do under the present
wireumstances is to promptly sow Rhodes grass on the burnt-off serub country as
soon as possible. Given suitable growing conditions the grass will make rapid
growth during the warm weather; the development of the suckers will be materially
checked, and stocking can soon be resorted to.

Last year special provision was made under the Agricultural Bank Acts for
the purchase of grass seed, also for the purchase of stock, and should any of the
settlers on this recently burnt-off country require finanecial assistanee—for instance
to enable them to buy seed—prompt application should be made to the General
Manager of the Bank or to the nearest Bank Inspector.

It is to he expected, also, that some of the new settlers will be concerned about
gupplies of fodder, and should any of them find it necessary to appl&for geed or
quick-growing summer fodder erops, sueh as White Panieum, Japanese Millet, Sudan
grass, &e., for sowing right on top of the ashes of the burnt-off country, every
wongideration will be given to any applications which may be submitted to the Bank.
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VALEDICTORY.
Mr. J. P. ORR.

PLATE 26.

Under the age limit provisions of the Publie Service Act, My, James P.
Orr, Registrar of Co-operative Associations, has retired from the Depart-
ment of Agrieulture and Stock, in which he served for fifty-two years,

Mr, Orr entered the Queensland Publie Serviece on 1st February, 1883,
commenecing as a junior clerk in the Office of the Chief Imspector of Stock.
Singe then he has served with distinetion in a number of responsible
positions under fourteen Ministers.

As a very young man Mr, Orr’s proficiency was recognised by his
appointment to the seeretaryship of the Stock Board, and in that capacity
he later became associated very eclosely with the gemeral progress of the
Stoek Branch. When the tick invasion was at its height he was made
Seceretary of the Board of Stock Commissioners appointed to inguire into
methods of checking and mitigating the effects of that menace to the cattle
industry, and the alignment of quarantine areas, He was concerned on
the administrative side also with other important investigations into
animal pest and pathologieal problems. Among other important posts held
by Mr. Orr in the course of his long and honourable official career were those
of Chief Clerk in the Stock Branch and Deputy Registrar of Brands, Deputy
Chief Inspector of Stock, and Chief Clerk of the Department of Agrieulture
and Stoek. At the time of his retirement Mr. Orr was Registrar of
Co-operative Associations, with which he combined the office of Depart-
mental Librarian. To those who served under him he was ever the gnide,
philosopher, and friend.

In sporting circles it may be said without exaggeration that Mr., Orr’s
name is a household word. His is a familiar and popular figure on the
erieket field to many thousands of enthusiasts,. He was one of the
original trinity that formed the Queensland Umpires’ Association, and as
a member of that body umpired many international (ineluding Tests), inter-
state, intertown, and final premiership matehes. THe also interested
himself keenly in Rugby Union football; he was Vice-President of and
delegate for the South Brisbane Electoral Club on the old Rugby Union
Committee, on which he sat for about eight years. In his younger days
he was very prominent also in musical and dramatie circles.

At a valedictory gathering of his fellow officers presided over by
the Minister, Hon. Frank W, Buleock, a very fine tribute was paid to
Mr. Orr’s work and worth during his official eareer, and cordial appreciation
of hig high personal qualities, as expressed by the Minister, found
unanimous approval. My, Orr carries with him into his well-earned retire-
ment from Departmental life the high esteem and warm regard not only
of his eolleagues, but also of a host of friends outside the Public Service,
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Raural T opics.

Feed and Weed.

No excuse is offered for repeatedly refarring to this matter of feeding the dairy
cow, because I know from personal experience that there is no other matter that
ig of sneh vital importance to the dairy farmer, whose motto should be ‘feed und
weed, '’

It is to be hoped that those who, hitherto, have been careless in the matter of
providing supplementary food, and more than willing to listen to the advocates
of the “‘serap the plough’’ and ‘‘the pastures are sufficient’’ doetrines, will henefit
by the severe lesson they are nmow having, and recognise once for all that those
oceasional lean fimes are as certain as death itself, and will continue to make a
periodieal appearance.

A eow is simply an engine for manufacturing milk, and, like the steam engine,
must be supplied in the first place with sufficient fuel or fodder to move her body
from place to place. This fuel or fodder is ealled a maintenance ration, but if we
would have the cow become a profitable producer of milk throughout the seasom,
she must be supplied with a great deal more fodder or fuel than is ineluded in tha
maintenance ration, otherwise she would remain just as unprofitable as the engine
that has only sufficient fuel fed to it to move its own machinery. Such an engine
would be a dead loss to the owner. If it means a loss to the farmer to supply only
a maintenance ration to his herd, the loss from supplying less than a maintenance
ration is obvious.

Dairy farmers rightly interest themselves in the improvement of dairying
methods, improving the dairying capacity of the herd by breeding and eculling,
improving the pastures by top-dressing and subdivision, improving the quality of
the milk and ceream by more eareful handling and by better methods of manufae-
turing them into butter and cheese, improving the method of advertising and selling
the produce, &e., &e.; but what does it all amount to if the fountain head of all,
which is the cow, has oceasionally to exist on very seanty ratioms or even die of
starvation?

Too often the provision of ample food is looked upon as a trouble and unneces-
sary expemse; but surely the experiemee of the present tima and of similar times
in the past should convince every farmer that the cheapest way to feed the herd is
to provide enough food to keep the cows in good eondition the year round,

Tt is not suggested that all dairy farmers are equally guilty in this connzetion.
Many handle their herds eapably, and provide liberally for them, being tully
convineed that it is the only safe road to suceess.—Primrose MeConnell, in ‘¢ The
New Zealand Farmer,’’

To Keep Weevils Qut of Stored Skins.

When skins are to be stored for some time, especially in the summer months,
it is advisable, as soon as possible after they have cooled off, to paint the pelts
with some solution to keep away weevils and other pests, which do considerable
damage by eating into them, thus reducing their value. Once the weevils get into
the skin it is a difficult matter to remove them, and the longer they remain the
more damage they do. Care must be taken to paint the pelt thoroughly, as unless
this is done the weevils get in at the points and in small pockets and ‘soon riddle
the whole pieece.

Cheap and effective mixtures for this purpose are made up as follows:—

1. Arsenie, 4 oz.; soda erystals, 8 oz; water, 1 gallon. Boil all together
until dissolved, and when eool apply with a soft brush,

2. Arsenie, 3 1b.; soda, 3 1b.; water, 1 gallon, Boil for half an hour,

3. Arsenate of soda, 1 1b.; water, 4 gallons. Boil together,

4. SBoda ash, 5 1b.; Barbadoes aloes, 1 1b.; water, 4 gallons. Boil together,
and when the mixture rises pour in 1 gallon of eold water. One part
of this stock solution to five parts of water would be the proportion
to use when required.

All of these mixtures are highly poisonous, and must be legibly branded as
such. When nof in use, keep under lock and key.

These mixtures are also used for painting dry hides and all descrivtions of
marsupial skins. Paint the pelts with the solution, using an ordinary whitewash
brush. Be eareful to see that the pelts are thoroughly dry before bundling, as
wet sking soon go mouldy and depreciate in value.
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< Intensive ** Dairy Farming.

My, E. J. Hayes, who dairies at Nesward, Taree, North Const of New South
Wales, has demonstrated the remarkable production qualities of well-bred Jerseys
on small areas. At Nesward, on 33% acres, Mr., Hayes grazes 17 cows, which last
year produced 5,693 lb, of butter (actual factory returns), an average of 335 1Ib.
of butter a eow, and 167 1b. of butter an aere. In addition, he grew all the fodder
required for the upkeep of the herd, obtainad £70 revenue from pigs and calves, £50
from pumpking and other vegetables, and £52 from eggs and poultry. These figures
he expects to greatly inerease when stall feeding ean be carried out.

At present there is an excellent stand of 5 aeres of lucerne, 1 acre of peas,
1 aere of sacealine, 1 acre of orchard, 5 acres of mairze, and 1 acre of pumpkins.
Hawkeshbury College blood forms the basis of the herd.

New Grazing Methods.

Mr, Max Henry (Chief Veterinary Surgeon of the Department of Agrieulture,
New South Wales) stated in an interview recently that the steady deterioration of
natural pastures under conditions of continumous grazing without renovation was
making it more mecessary for graziers to grow erops fo feed in dry seasons as
conserved fodder.

Stock which approached winter in strong eondition, it had been found, would
live through on an extraordinary low dief and be in a position to respond quickly
to the spring growth. On the other hand catfle that entered winter in an under-
nourished condition had suffered heavy mortality, not merely through semi-starvation
during periods of extremes dryness, but beeanse when the rain did come and promote
a flush of feed the fone of the digestive system was go low that they could nof avail
themselves of the food offering, and the tendency to seour provided the finishing
touch.

In the eastern half of New South Wales there were few properfies on which
something c¢ould not be done to put together a store of feed to be used as a regular
ration for the stock to augment the grazing.

The bogey of expense, he said, was too often raised with regard to supplementary
feeding, and yet in many cases once the food was stored the expense of utilising if
was practically mil. There was no expense in giving stock free access to a
haystack or trailing maize for sheep. Feeding stalls for eattle need be of the
simplest design, and could be construeted by the farmer himself. Feed boxes or
bags slung between battens were very cheap. The only real expenditure involved
wag that concerned in the production of the fodder, and it would not take the value
of many animals, particularly cows, to recoup that outlay.

It was extraordinary what a small quantity of supplementary food was necessary,
providing it was available early enough. In one case under his notice the supply
of five bags of maize per 1,000 sheep each week, inereased to ten bags a few weoks
later not only stopped mortality, but resulted in an amaging improvement in the
appearance of the fleece. On the same property, which was heavily top-dressed,
it was the practice to build meadow haystacks regularly in the paddocks. These
were available to the stock, and when the grazing was good they were searcely
touched, but as the pastures became depleted the stacks were more and more
used until they were finally eaten to the ground. This provision was only possible
when the property was reasonably subdivided, and without subdivision of paddocks
no system of supplementary feeding would be really suecessful,

A Biblical Rebuke—When Wheat Realised 15s. a Bushel.

A story told to Rev. James Hassall, who repeats it in his book, ‘‘In Old
Aunstralia,’’ is worth re-telling. The story concerned an old pioneer, of Goulburn,
New South Wales. In the mid-forties of last cenfury, when wheat was abundant,
and was selling at 18d. a bushel, he purchased all he eould procure at the price, and
stored it in huge silos, which he was the first to ereet in the Goulburn distriet.
Three years later there was a drought, and he was offered 15s. a bushel for his
wheat, but declined to sell at less -than £1 a bushel. The same evening, Wwhen
reading his Bible, he saw in Proverbs xi., 26, ‘* He that witholdeth eorn, the people
shall eurse; but blessing shall be upon the head of him that selleth it.”’ The old
farmer took the admonition seriously, felt remorse, and at onee drove into Goulburn
and sold all his wheat at 15s. a bushel., Tt was carted to the mills at onee, but before
the flonr was sold from this wheat two ships with eargoes of wheat arrived in
Sydney from New York, and the market price fell to 6s. a bushel, One would he
sure that the dealer in wheat beeame a keen student of the Bible after that, and
never forgot how nearly he missed the market.
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Bracken Control.

Because of its ability to spread rapidly over the ground by means of running
stems or stolons, kikuyu grass ean be a valuable ally to the grazier in the coastal
areas where bracken fern has bzeome dominant, i

Fern country on which it is intended to grow kikuyu should be worked and
ploughed prior to planting in the spring, or, if the soil be of an open, free nature,
the fern fronds should be eut in the early spring, burnt, and the grass roots hoed
in., On large areas drills 3 feet apart should be struck out with a single furrow
plough, and kikuyu roots or euttings dropped every 3 feef and covered with a
light furrow or by running a harrow along the drills in the direetion in which they
run. -

Under favourable waather eonditions the kikuyn grass makes headway as soon
asg, or before the fern, and hy the following spring a mat of grass will have gradually
choked out the fern, assisted by the ecattle, which tramp down the bracken while
feeding on the grass. The grass should be allowed to beeome well established
before being fed off, as the stock may tear up the runners if not well rooted.

To ensure a hetter balance of feed 4 1b, of white clover an acre should he
broadeast over the area during the autumn of the early period of establishment of
the kikuyu and lightly harrowed in. Top-dress with 24 to 2 ewt. of superphosphate
an aere in the autumn each year, Planting on land that may subsequently be
required for cultivation is not recommended, as once established the kikuyu is
difficult to eradieate.

Kikuyu provides excellent feed and, though mainly a summer grower, it
withstands dry weather better, remains green longer, and provides a greater bulk of
feed during the winter months than does paspalum,

The grass grows rapidly, and the roots sent out from each joint anchor the
grass firmly in the ground, at the same time forming a dense turf that will stand
the tramping of heavy stock well. TIts ability to bind the surface of the soil also
makes it of value in preventing soil erosion on ereek banks and hillsides.—*‘The
Australasian, ”’

Keep Farm Stock Healthy.

Serious losses oeeur among stock, partienlarly young stock, from both infectious
and non-infeetions complaints through lack of atfention to the principles of good
hygiene. There is too often a tendeney on the part of the farmer and stockowner
to regard veterinary seience as only eapable of coming to his aid when stoek are
already sick, forgetting that the most valuable part of veterinary advice is that
dealing with prevention, and that it is along these lines that the future development
of the seience will be most marked,

This attitude of the farmer is due to the fact that throughout the earlier years
of Australian colonisation and settlement stock practically looked after themselves,
and the question of good or bad hygiene never had to be considered. But to-day,
in the settled parfs of the country—particularly in dairying distriets, on pig farms,
in irrigation areas, in poultry-farming areas, and wherever stock are under more
or less confined and artifieial condifions—the question of good hygiene bzeomes
one of the first importance. The prevailing opinion among farmers appears to
be that good hygiene is a kind of fad—bred by Seience out of Laboratory—but of
no kind of use to the man making a living out of stock. Nothing could be further
from the truth, though it is admittedl?* difficult to say at what precise moment
the chservance of good hygiene puts a *‘fiver’’ in a banking aceount.

It is also argued that beeause stock thrived in the old days under such-and-
such conditions they must do all right now. To hold suech opinions a man must
have forgotten many things; such things as the actual changes which have taken
place in conditions, the greater economie value of the individual animal, the totally
different position as regards disease, and the fact that as this eountry progresses
those changes in every way will beecome more and more marked, [t is wiser to
look ahead to what we have fo do than to look back on what our grandfathers did;
and it is of far more value to the farmer to understand what good hygiene means
than to possess any number of isolated and more or less correct ideas as to the
treatment of sick stock.

The treatment of sick stock is of value at long intervals—good hygiene is of
value at all times. Even in parts of the State wher2 stock are running freely in
wide areas, certain aspects of the question are of comsiderable importance. By
good hygiene is meant the correct application of those systems of stabling, housing,
grazing, sheltering, grooming, elipping, elothing, feeding, and watering which ave
most conducive to the good health and economie efficiency of the animals.—*‘ A, and
P. Notes,”” New South Wales Department of Agriculture.
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Lucerne Invaluable—A Pastoralist’s Opinion.

In the opinion of Colonel . I, White, of Bald Blair station, in New England
(New South Wales), lucerne is the most valuable of all leguminous pastures, the
hardiest herbage plant known; and has the widest range of adaptability to grazing
conditions in Australia. The eultivation of lueerne he belizves will be the ultimate
solution of the wheat men’s difficulties, enabling them to reduce their areas under
wheat and to profitably replace them with grazing pasturss for the production of
mutton and beef,

The idea that Ineerne only thrived in soil through whieh its roots could penetrate
to water was a mistaken one, he said. At DBald Blair, he had a seven-year-old
stand of lucerne sown in conjunetion with phalaris, growing on soil that was not a
foot deep, and had an underlying bed of impervious rock. This season following one
of the driest winters ever experienced in New England, the Iueerne was showing more
growth than any other pasture plant on the property, and was as vigorous to-day
as could be desirved.

To have the best balanced pasture it was neeessary, he belisved, to establish
legumes with the grasses, and he had found lueerne the king of the legume family,
and a valuable ally that furthsr improved the pastures by crowding out the weeds.
At Bald Blair he had had splendid results from Incerne sown with phalaris. Provid-
ing it was kept short during the summer it would stand grazing through the winter,
and would be the first plant to respond in the early spring, when it would provide
a crop for hay,

It had been found possible to grow lucerne successfully on the extreme west of
the wheat belt in the north-west of New South Wales, where a grazier was to-day
cultivating it along the lines of the dry farmers in California. The sesd was sown
in rows from 3 to 4 feet apart at the rate of 1 1b, to the aere. The soil was well
worked between the rows, thus forming a surface muleh that minimised evaporation,
and at the same time permitted the maximum absorption of slight showers and
heavy dews. Along these lines, he belisved that Tucerne could be eultivated in the
lowest rainfall distriets,

Dry Mash for Pigs.

In a series of interesting experiments in the feeding of pigs, condueted in
Queensland recently at the Animal Health Station, Yeerongpilly, the young pigs
from seven up to twenty-four weeks of age were fed entirely on dry meal with the
addition of elean drinking water, fed in a frough separate from the self-feeders
containing the meal. Green food was used as it beeame available, paspalum grass
and a mixture of green lucerne and grass being used as a mid-day snack.

The meal mixture was composed of—

Maize meal .. i e ot .+ 40 per cent.
Wheaten pollard s s .s .. 40 per cent,
Meat meal .. s 4% i .. 10 per cent.
Lugerne chaff = o o .. 10 per cent.

A mineral supplement was added at the rate of 2 Ib. per 100 1b. of meal, this
mineral mixture being composed of ealphos (a bone meal mixture) 75 per cent.,
common salt (fine) 25 per cent,, plus powdered sulphate of iron, 2 oz to each
100 1b. of mineral mixture,

In a prsvious experiment it was shown that there is relatively little difference
in food wvalue between maize meal, wheat meal, and barley meal, and it is assumed
that for the purpose of feeding, wheaten meal or barley meal could replacs the
maize meal in such feeding.

More vecently still the meal mixture has been altered, and that now Dbeing
fed is made up from:—

Maizre meal S o o & .. B0 parts
Protein meal i o - s +o 12 parts
Lueerne chaff i S o P .. 8 parts

A mineral mixture composed of ground limestone 2 parts, ealphos (bome meal)
2 parts, and fine salt 1 part is added in the ratio of 2 1b, of this mineral supplement
to each 100 b, of meal, with drinking and green food as in the former trials,

It is proposed later to use pumpkins in licu of lucerne chaff, as the latter is
not always available, and in some distriets is difficult to procure.
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The Pig’s Temperature, Respiration, and Pulse,

The temperature of the pig's body is normally 102.6°F, Tt varies from thig
to a degree or so higher, and is higher than normal in very young animals, The
temperature is taken with a eclinieal thermomster, and to obtain correct normal
temperature the animal should be normal, for its bodily heat rvises after a meal or
affer vigorous exercise, and is, of course, higher at the time the sow is approaching
or passing through her farrowing period. 1t is higher during humid weather and
when fully fed than under the reverse conditions.

The temperature of the pig is taken by means of a elinical thermometer
ingerted into the back pasaage (the anus) and held there for not less than sixty
seconds, and for preference a longer period if the animal is quist and readily
handled.

Care should be taken to “‘set’’ the thermometer hefore use—that is, to see that
the mereury is sufficiently below the ling of normal temperature of the animal’s
body. Care in handling is emphasised so that the results may be looked to as
correct. Some experience is needed in reading a elinieal thermometer, as the column
of mereury is not always readily seen.

The normal respirations of the pig are about fifteen respirations per
minute. The breathing is short and jerky in cases of inflimmation of the lungs,
but is normally undisturbed.

The normal pulse is about seventy-five beats per minute, the pulse being taken
on the inside of the foreleg. The respirations of the pig are, of course, observed by
closely watching the animal when it is in normal eondition, not overheated or
excited after a chase.

Temperature, respiration, pulse, and gait or movement are all important in the
diagnosis of disease, and it should be the aim of the pig-raiser to beeome conversant
with each. Pigs are friendly disposed, and ean be trained to obey, but they should
at all times be treated firmly, he well fed, managed, and carved for.—B. J, SHrLTON,
Senior Instruetor in Pig Raising.

Productive Jerseys—Posy V.’s Australian Record.

Continuing the remarkable production performances of 273 days, which were
reported last July, the Hawkesbury College Jersey cows Richmond Posy 5th and
Richmond Laurel 5th have just completed the full 365 days’ period, during which
each produced more than 1,000 lb. butter-fat.

The figures for Richmond Posy 5th are 19,365 b, milk, average test 6.67 per
cent., equal to 1,292 lb. fat, or 1,556 1b. commercial butter. This performance
constitutes an Australian record for the Jersey breed, and has heen heaten on only
one oceasion, that being by the Canadian eow, Brampton Basilua,

The world’s record for butter-fat production was first elaimed by an Australian
eow in 1927, when Wagga Gladys, stationed at Hawkesbury College, produced
20,835 1b. milk, equal to 1,149 1b. fat. This figure was later lowered by the New
Zealand cow, Woodland’s Felicie, which produced 1,220 1b. fat. In May, 1932,
- Wagga Gladys regained the honours for Australia with a total of 22,847 ih, milk,
equal to 1,259 1b, fat. These figures were lowsred in 1933 by the Canadian cow,
Brampton Basilua, with the total of 19,012 1b. milk, equal to 1,313 Ib. faf.

Richmond Posy 5th was born on lst September, 1927, and to date has heen
submitted to five lactation tests of 365 days’ duration, as follows:—

Commereial
Age, Milk. Fat, Butter.

1b. 1h. 1h.
As a junior 2-year-old .. - B i 636 .. 766
As a senior 3-year-old .. s .. 18,025 .. 1,081 .. 1,303
As a senior 4-year-old .. ‘o .. 15,865 ., 946 .. 1,140
As a mature cow s - . 15385 ., 871 .. Los0
As a mature cow - 773 L. 19365 .. 1292 .. 1,556
Total production over five lactations 79,412 .. 4,826 5,815

Riclmond Posy &th has now produced in excess of 830 Ih. fat (equal to 1,000
Ih. commerecial butter) on four separats oeeasions. The total number of oceasions
on which cows of all breeds in New South Wales have exeeeded this figure is
fifty-five, and of these thirty-five arve credited to Jerseys, twenty-five of which have
been achieved at the College.

Richmond Laurel 5th as a junior four-year-old finished up with a total of
16,320 1h, milk, equal to 1,049 1h. butter-fat. The Australian record for this age
over 365 days’ milking is 1,067 1b. fat, a performance which was eredited to May
Queen of Richmond in 1930.— ¢ The Hawkesbury Agricultural College Journal,’
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% Feed the Best—Cull the Rest.”’
Subjoined is a leading article under the wbove caption taken from **The
Telegraph,’’ Brisbane, of 20t November.

¢‘Despite the facilities offered by the Government, through the Department of
Agrienlture and Stock, for testing dairy cows, and despite the widening of this form
of assistance, dairy farmers have been making an inadequate response. The report
of the Department shows that in 1934-35 the number of cows submitted fo the
gimple but effective means of ascertaining their value as yielders of wealth was
considerably smaller than in the previous year. Altogether 24,434 cows were sub-
mitted and tested, and, as the Director observes, ‘Although this service is free, the
small percentage of dairy farmers who take advantage of it is remarkable.” We
entirely agree. The number tested equals only about 3 per cent. of the total number
of dairy cows in milking in the State. In such circumstances it is impossible to
know whether these are representative of the herds as a whole, though the assumption
is warranted that they are mot, since they belong to the more enterprising of the
dairymen, and the general average may be below that of the tested animals. However,
these gave a mean return of 154 Ib. of butter-fat, which is too low. The Senior
Herd Tester states in his report, more than onee, that it should he the aim of the
dairy farmers to set a standard of ‘at least’ 200 Ib. of butter-fat per cow, and he
adds that ‘unfortunately, the returns year by year do not indiecate any definite
improvement.’

¢¢his melancholy generalisation rules out the influence of climate on the
statistics of a single year, and proves that only a very minor percentage of the
people engaged in dairying as a livelihood have been persuaded to realise the
importanee to themselves of testing and eulling their stoek. The tabulated results
of what testing there was shows that more than half the cows gaye an average of
less than 150 1b. of butter-fat, including 13 per cent. below 100 Ib, The apathy of
the producers in this matter is difficult to understand, for it is palpably stupid and
expensive to keep in the milking herds animals which are unworthy of their place.
The Senior Herd Tester compares the outputs of two herds that were tested within
a few miles of one another, One of eighteen cows yielded more butter-fat than the
other of thirty-eight cows, and the officer points out that in addition to having to
provide feed of some kind for the extra fwenty cows, the owner of the poor herd
must also employ at least ono more hand to assist with the milking. He also remarks,
evidently making an attempt to provoke the faymers into an intelligent interest in
their job, that the records give ample cvidence that the progressive farmer who
makes regular tests ‘is steadily showing an inerease in production per cow year
by year.’

¢¢Plainly enough, there is a too great preponderance of ‘passengers’ in the
Queensland dairy herds—animals which are not contributing to the banking accounts
of their owners and should give place to better ones, The standard mentioned by
the officer of at least 200 lb, of butter-fat per anmum may be mildly described as
moderate; it is, indeed, a low standard which would be lavghed to scorn in some of.
the other principal dairying countries and in some of the Australian States—Victoria,
at all events. Yet the yield here, so far as has been ascertained by the testing
process, is but three-quarters of the 200 Ib, standard, whiech the Herd Tester says
could be attained ‘without mueh trouble’ if only ‘owners would look on dairying
as a business proposition—feed the best and cull the rest,” The officer’s remarks
warrant a further quotation: ‘The market price for our produee is not likely to
inereage materially for some time to eome, and if our dairy farmers are going to
remain in business it is necessary for them to raise the average produetion per cow.
Unfortunately, the producer has mo say in the world market prices, but he ean
improve hig income considerably by inereasing the average production of his herd.”

4o this we may add that the dairy people cerfainly do influence the domestie
markst. The eonsuming public pays a considerable toll so that the surplus butter
may be profitably sold abroad. In this respect dairying is one of the ‘sheltered’
industries. It therefore owes to the public the duty of efficiency. One of the
stoutest claims on bshalf of the sugar agreement is the high state of efficiency on
the caneficlds and in the mills, and nothing is left undone to justify the claim,
Were the hutter producers of this State challenged by the consumers they would be
unable to support their ease as a deserving one in face of the negleet of the herds,
the apathy towards testing and culling, the indifference digplayed as to the quality
of the animals employed in what is, notwithstanding these grave defects, a great
and a growing pursnit. We make the suggestion that the energetic Minister for
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Agrienlture and the officers of his Department should make a special effort to stir
up the dairy farmers, encourage them to look upon their industry as a business
propoesition, and urge them to study their own pockets by weeding out the cows
that are mot worth their keep and replacing them with the best stoek they can
obtain or afford. That is common sense and practical eeonomy.’’

Improving the Dairy Yield—Facts must be faced.

In the course of a recent Press interview, the Minister for Agriculture and
Stock, Mr. Frank W. Buleock, made the following observations on the dairy
industry :—

‘“While the sugar-grower contributes some £5 for sugar organisation, the dairy
farmer contributes scarcely as many shillings, and any effort to promote efficiency
by scientific herd-testing is often regarded in a very jaundiced way.

Eeonomic Losses.

“¢The dairy indusbry cannot sueceed unless it is determined to cut out avoidable
economic loss, These losses may be stated under two headings: (1) Loss due to
pathological causes; and (2) loss due to the very charitable practice of entertaining
bhovine boarders.

“‘The Department of Agrieulture and Stoek offers a serviee in respect of both
these difficulties, We have as the headquarters of the organisation on the patho-
logical side the Animal Health Station at Yeerongpilly, and here are research
workers and routine men dealing with pathological problems and their remedies. An
extensive field staff is maintained in order to keep a close co-operation hetween the
farmer and the Department.

No Charge for Testing.

“‘The second factor is the unprofitable cow, Queensland is the only State in the
Commonwealth that is not making a specific charge for ths serviee of testing, and
it does not refuse to test any herd providing that the applicant agrees to the
conditions of the test., When we have had the opportunity of testing a herd over a
number of years an improvement has taken plaee.

‘‘As ‘The Telegraph’ truly remarks, the more progressive farmer associates
himgelf with deparfmental practice.

“‘One often hears the argument that we eannot obtain butter-fat equal to other
countries owing to our climate. But can we increase the commereial hutter-fat yield
per ecow within the State?

““All our records show that this can be achieved onee we get the co-operation
of the dairy farmer. '

Progress Achieved,

“‘In order to enlist the sympathy of the dairy farmer we have during the past
two years held classes for dairy farmers at the Department and at Yeerongpilly,
the department making a contribution towards the payment of fares and maintenance
while in Brisbane,

‘“Thig scheme, which has heen an unqualified suceess, has undoubtedly brought
the farmer in better relationship with the Department. The scheme would be pursued
in eonjunetion with field days, when officers of the Department meet farmers on their
own loealities and endeavour to emphasise the necessity for action so far as economic
loss is eoncerned.

“‘Many factories in Queensland have associated themselves with this movement,
and many factories at my request are prepared fo conduct tests of supplies, and this
organisation is designed to make it easier to eliminate the cow that does not pay
its way.

Hopeful Sign.

‘‘The most hopeful sign at present is the growing appreciation of the work of
the Department amongst the primary producers generally. I think it is safe to
assume that a big body of farmers realise that problems that they individually
cannot tackle may be effectively assailed by co-operative activity, which means the
activity of the Department.’’

Artificial Silk Production.

The latest available returns from ecountries officially recording the manufacture
of artificial silk are, in tons produced in a year:—United States, 93,000; Japan,
44,000; United Kingdom, 38,000; Ttaly, 37,000; Germany, 20,000; Franece, 25,000,
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Action of Acids on Cement.

Observation of the effeet of lactic and other acids on the eement mixture in
concrete pig troughs, on conerete floors, &e., indicates that unless some acid-proofing
mixture is applied at the time the work is being carried out the acids in pig food
will, in due course, cause the cement to dissolve, and the bed of the troughs, floors,
and other eement surfaces to erack and crumble, Some measure of protection against
the action of such aeids is afforded by coating the conerete troughs, floors, and drains
with a solution of silicate of soda. To prepare the mixture add 1 gallon of quartzite
silicate of soda to every 4 gallons of water required, and just as the concrete or
finishing coat is beginning to set apply the solution by brushing or spraying, aceord-
ing to the manufacturer’s instructions, Just as much should be put on as can be
absorbed, for if too mueh is used the conerete will remain permanently damp.
Three coats are required, at intervals as diveeted by manufaeturers. The material
referred to may be purchased from hardware stores or may be ordered from
wholesale houses dealing in paints, lime, &e. The cost is somewhere about 5s. per
gallon tin, 1 gallon being sufficient to cover quite a large avea. If eare is taken
to apply this acid and waterproofing mixture good results may be expected.—E. J.
Suerron, Senior Tnstructor in Pig Raising.

Prize-winning Pig from New Zealand.

The suceessful utilisation of the New Zealand and Canadian strains of Large
White pigs in Queensland has indueed Mr. J. A. Heading, of Highfields Stud,
Murgon, to import from New Zealand the sow Grinton Sunbeam. This breeder’s
previous experience with New Zealand pigs of Canadian strain has been most
satisfactory, his first importation, Pine Terrace Pear, having been champion at the
Brisbane Show for the last two years. Several of the progeny of this animal have
also won many prizes.

Grinton Sunheam is hred from Canadian stock, and was mated to a New Zealand
hoar of Canadian strain, Her progeny should be a valuable addition to Quneens-
land studs, which arve founded either on English or on Canadian sfrains. In New
Zealand Grinton Sunbeam won seven first prizes, two of which were won as a
baconer, indieating that she is of a desirable trade type. Her sire, Kismet Charaec-
ter, was a prize winner, and her dam, Grinfon Mistress TV., won several firgt prizes,
and reared a litter of ten pigs, averaging 40 1b. each when eight weeks old. Sunbeam
apparently inherits her dam’s breeding ecapaeity, for on her firet litter, last March,
she produced fourteen pigs.

Points for the Maizegrower.

Cultivation of the growing maize erop is essential for two main reasons—firstly,
for the destruetion of weeds, and secondly, for the conservation of soil moisture.
Harrowing the young erops is the first necessity, as it destroys young weed growth,
partienlarly in the rows, aerates, warms, and mulches the soil, and gives the young
plants a quick start. As the erop grows it should be inter-row cultivated wherever
weeds appear, or the soil becomes erusted, but sueh cultivations should cease when
the erop reaches the tasselling period.

The depth of ecultivation is very important. Cultivation of the established
plants must not be deep. No harm is done if deep cultivation iz practised in the
early stages of growth, provided it is not too close to the plants, but from when
the plants are 18 to 20 inches high only shallow eultivation should be given, as,
the plant being a surface feeder, the roots extend across the rows and within 3 or
4 inches of the surface.

The disadvantages of hilling outweigh the advantages, and as a general practice
it, eannot be recommended. A light hilling may sometimes be neeessary to smother
weed growth or as an aid to drainage on low-lying lands, but the damage done to
roots, the possibility of “‘gullying’’ on slopes, and the greater surface exposed for
evaporation are all against the practice, while the support given to the stalks by
hilling is not so important as is usually thonght. Throwing a big hill with the
plough is still often practised, but eannot be too strongly condemned.

Tt is nol necessary to remove the suckers from growing maize crops. This
practice, adopted by many farmers with the idea of increasing yield and incidentally
providing a little fodder for stock, actually decreases the yield, as proved in an
experiment conducted at Grafton Experiment Farm over a period of four years.
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‘When Did the Foxes Come?

Referring to a recent paragraph on this subjeet, Mr. T.P.A., of Belgrave
(V.), says that the first fox he ever saw was on the Wooloomanata Estate, Lara
O?.) , in 1878, It was on the boundary of that property and the Brisbane Ranges
Istate. Foxes in those days were said to be escapees from the Werribee Park
Estate, which was owned by Messrs. Andrew and Thomas Chirnside. They, it
was said, had imported the foxes for hunting, They kept a pack of beagles,
and gave many runs across country.—Angce. I, Ciispony, in “*The Australasian.’”

British Beel Statistics.

According to Mr. H. Burton, who writes from Stott Park, Ulverston, Lancashire,
whose remarks are published in ‘‘The Australasian,’’ the meat markets of Great
Britain have absorbed an average of 721,000 toms anunually of beef and veal,
including cattle imported on the hoof, during the last seven years, in addition
to an average of 609,000 tons of home-grown supplies. In Great Britain there
are aporoximately 8,700,000 head of cattle, and the annual slaughterings amount
to 2,800,000 head, which produce about 600,000 toms, The annual consumption
of bheef and veal in Great Britain is 65 1b. per ecapita, ecompared with a ﬁ:ar
eapita eonsumption of 57 Ib. in Canada, 107 Ib. in Australia, 160 Ib. in New
Zealand, and 203 Ib. in Argentina, The exports of cattle from Ireland average
about 700,000 head, and chilled beef and frozen beef and veal exports from South
Ameriea average more than 500,000 tons. The slaughterings in South America
average approximately 6,000,000 head yearly, while the slaughterings of cattle and
calves in Canada are about 1,700,000 head, in New Zealand 1,500,000 head, and in
Australia about 2,200,000 head.

Belt-driven Machinery.

Mr. G. F. Young, of Apollo Bay (Victoria), in a letter to ‘*The Australasian,’’
gives the following interesting experiences with farm machinery:—The percentage
of power abgorbed by the belt transmitting the energy from the engine to the
pump, chaffeutter, saw, or other machine is a factor offen ignored on the farm.
This loss of power is, of course, money wasted, and though unavoidable, it need
not be aggravated. We all know of high-speed tools and appliances driven by
belts that take only a fraction more horse-power while in use, but the gear driving
them eats up far more fuel and oil than the work being accomplished, Let me
illustrate by deseribing two instanees on my own farm where, by getting away
from the books and doing things an engineer would not approve of, I saved myself
some cash outlay and economised on kerosene,

We have a 2-h.p. English Crossley oil engine. To use it to drive a circular saw
that should have a 10-h.p, engine geems on the face of it impossible. But we did
Jjust that quite successfully. By substituting petrol for kerosene with the little
necessary valve adjustment, serewing down the governor spring and so speeding
up from 400 to 500 revs. (no risk with a good English job), we develop, say, 4 h.p.
By using a nice, thin, plinble leather belt 3 inches wide instead of 6 inches, as
advised by the maker of the saw bench, we ean cut up our firewood comfortably.
That is, we do not waste more power than absolutely necessary driving a heavy belt
at high speed round two small pulleys. The belt may not last as long, and an
engineer will tell you it is being pulled to pieces, but we have only an hour’s work
a week for the saw, and so far the belt, after eight years’ work, is apparently
a8 good as new. And we have saved a lot of kerosene and eash outlay on a
bigger engine,

Another job this same engine does is to drive a small pump. Here we had to
invert the plan just mentioned. We use a 6-inch belt where a 3-inch, or even a 1-inch
would do the work better. This may seem eontradictory, but it is not so. Several
factors enfer into the problem of driving this pump. Firstly, it is only 10 feet awny
from the line shaft, secondly, it makes only twenty-five strokes n minute, and
lastly, we ounly wunt it for emergency work a few hours a week in January and
February. The 6-inch pulley drives on to a 30-ineh pulley to reduce speed, and,
being so elose, the belt must be tight to avoid slip. So we must use a wide belt
to give all the gripping surface possible,

Any practieal man will see the adviee involved in these two instances of the
‘“misuse’’ of belting. Both were speeial eases, but similar problems exist on most
farms and stations. Belting, for many drives, still remains the best medium to
transmit power. There are belts on the market that have a long life, but as a gift
they may be dearer than leather. They absorb more energy in driving. As I am
interested in keeping the demand for hides up, I may be prejudiced when T say.
“‘There’s nothing like leather,’’
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Lucerne Area Increasing,

 Figures prepared by officers of the Condobolin (New South Wales) Experiment
Farm supply striking evidence of widespread appreciation of the value of lucerne
for grazing purposes. The figures show that within a radius of 30 miles of
Condobolin 6,700 aecres of lucerne had been established, without taking into
consideration the areas grown under irrigation.

Previous to 1832 the area sown to lueerne in this distriet was only 412 acres.
During 1932 the area was increased by 150 acres, 900 acres were added in 1933,
3,350 in 1934, and 1,978 acres so far in 1035, DBut for the exeeptionally dry
autumn and early winter, the area planted this year would have been considerably
greater,

Commenting on these figurues, the State Agrostologist (Mr. J. N. Whittet)
attributed the inerease in the area, which is one of the relatively dry parts of the
State, to the department’s demonstration of light seedings at the rate of 2 Ib. to
the acre, He stated that the ‘‘dry’’ farming methods adopted on the Condobolin
Experiment Farm had attracted the keen interest of graziers of the district, and
he believed that largely inereased aecreages of grazing lucerne would be put down
in the near future,

Mr, Whittet added that lucerne was now established on thirty-eight holdings
within a 30-miles radius of Condobolin. The areas ranged in size from 10 to 1,300
acres; two properties had 900 acres each, while others had 640, 400 (two), 270,
260, and 210 acres, respectively. One grazier, who had established 900 acres since
1932, bad announced his intention of sowing 1,000 aeres each year until he had
attained an objective of 5,000 acres.

Light seedings in the antumn on well-prepared fallows, My, Whittet believed,
Ev_ere the seeret of suceess in establishing grazing Iueerne stands in the low rainfall

istricts.

Value of Sown Pastures.

Throughout Northern New South Wales, and New England in partieular,
the value of sown pastures was strikingly demonstrated this season, following what
is considered by many graziers to have been the worst winter on record. Stock
on natural grazing suffered heavy mortality from the lack of nutrition in the native
gragses, and many graziers were compelled to adopt supplementary feeding in order
to keep their stock alive.

The Assistant Agrostologist of the New South Wales Department of Agrieulture,
after a tour of the New England districts, said that on properties where sown
pastures were available stock eame throngh the winter in good eondition, Although
the sown paddocks made little growth during the exeeptionally dry season, some
palatable green feed was always available, which combined with hay eut from the
summer crops enabled the stock to maintain condition. Graziers with large areas
of such grasses as Philaris tuberosa, perennial rye, cocksfoot, and clovers were
emphatic as to their value under the extremely unfavourable conditions.

At Wallamumbi, in the Armidale distriet, Mr. P. A. Wright had treated about
1,000 acres of coumtry, and, in addition to sown paddoeks, had had considerable
success in improving the native pastures by broadeasting subterranean clover at
the rate of 2 Ib. per acre with 1 ewt. of superphosphate. THay made from the
sown areas had been of great value during the winter. On a sown area of 50 acres
which had been divided into two paddocks, and which was supplemented by 22
acres of ordinary grazing, sixty-one head of cattle and an average of one sheep
to the aere were carried in good health and vigour from the end of April fo the
seeond week in October.

Mr, L. P. Dutton, of Urandangie, Guyra, had proved that the straw of Philaris,
after the seed had been threshed out, was a valuable adjunet to pastures during
winter, Stocks were given aceess to the stacks of straw in the paddocks, which they
{horpughly relished.

Mr. Moodie considered that lucerne should receive mueh more attention from
New England graziers. A pasture mixture admirably adapted to New England
conditions, and which was an excellent grazing and hay proposition, consisted of
4 1b, of Philaris, 2 Ib. of lucerne, and 2 Ib, of English trefoil (Medicago Tupulina).
At Bald Blair, Mr. H. I, White had found that it produced excellent grazing af
all periods of the year, and that the hay was of highly nutritious quality. The
mixture should be sown on well-drained soils.

This season it had been possible to compare the Burbank selection strain of
Philaris tuberosa with the ordinary commereial strain under extensive grazing
conditions. It was generally conceded that the Burbank strain was much superior
to the ordinary strain.



1 Jan., 1936.] QUEENSLAND AGRICULTURAL JOURNAL, 107

Saving Our Wild Life.

Thus Alee. H. Chisholm, the well-known ornithologist and nature writer, in
“‘The Australasian’’:—

Publieation of ‘‘Australian Wild Life,’’ the second annual journal of the Wild
Life Preservation Society of Australia, shows that this society is doing excellent
work in safeguarding the fauna and flora of the Commonwealth. The journal
includes articles on Australian nature books, native plants of New South Wales,
and (by Walter B. Griffin) °‘Oeccupational Conservation,”’ but most of the space
ig devoted-to the society’s annual report. This shows a fine record of publie serviee,
ranging from attempts fo re-establish the koala in its native state to an account of
the efforts being made to restrain people from caging wild birds that are not
adapted to confinement.,

Personally, I am very glad that the society is fighting so stoutly the eause of the
cagod bird. f)onbt-iess birds that are kept in large aviaries, where they have
spree to use their wings and facilities for breeding, may be moderately content, but
it seems to me that there is something wrong with the mentality of people who
pen wild birds in small cages.

For this and kindred reasons T commend the work of the Wild Life Preservation
Society to all who esteem the birds and mammals of Australin, The annual
subseription is 5s. for men and 2s. 6d. for women, and the honorary seeretary is
Mr. David Stead, Science House, Gloucester street, Sydney.

Soil Erosion.

Two conditions are necessary before soil erosion ean cnmmence says Mr, H. H.
Cornell (as reported in ‘‘The Australasian’’) who has mvestngabed soil erosion
problems in South Africa. First there must be unabsorbed water, that is, run-off
water, Secondly, the run-off water must move at a certain speed. These conditions
are controlled by the following factors:—The fexture and structure of the soil,
physical conditions and soil surface, total amount of rain, nature (distribution)
of rain, vegetal cover on the soil, and slope or gradient of the surface. Great tracts
of country have been destroyed by soil erosion in South Afries, and the trouble
is extending., Various ste?s are being taken to combat the menace. Tree planting
iz being undertaken. Soil-binding grasses are being sown down. Cultivation of
‘‘dangerous’’ country is restricted, and the growth of what are ecalled erosion-
producing erops, such as cotton, corn, and tobacco, is discouraged in some parts.
Public money is being advanced on essy terms to land owners to help them arrest
erosion extension,

Lamb Raising. Flock Improvement.

With the object of encouragmi the expansion of the fat lamb breeding industry
in Queensland, the Department of Agriculture and Stoek has completed the purchase
of a draft of 176 stud ewes and rams of the British breeds, most of which were
selected from the studs of the Riverina district.

The purchase comprised 60 Border Leicester rams, 20 Border Leicester ewes,
20 Romney Marsh rams, 10 Romney Marsh ewes, 26 Dorset Horn rams, 10 Dorset
Horn ewes, 25 Southdown rams, 8 Southdown ewes, and 2 Shropshire rams. All
the sheep, "which are first quality registered stud sheep, have been delivered, and
their in uence in the expansion of the fat lamb breeding industry will be of marked
benefit to the flocks of the State.

Dairying Fundamentals.

Quality in milk and eream is not accidental—it is the result of ecare that
conditions shall be satisfactory in a number of respeets. The dairying fundamentals
are:—

Healthy cows and attendants.

Wholesome feed and pure water, .
Striet attention to eleanliness,

Prompt cooling.

Protection in transportation,

Frequent delivery to the factory.

Absence of feeds and weeds that produce objectionable odours and flavours.
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Prare 27
A Tropical Home and Garden, North Queensland.
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Prate 28,
Sunset, Russell River, North Queensland,
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OUR BABIES.

Under this heading a series of short articles by the Medical and Nursing
Staffs of the Queensland Baby Clinies, dealing with the care and general welfare
of babies, has been planned in the hope of maintaining their health, increasing
their happiness, and decreasing the number of avoidable deaths.

OUR CHILDREN OF THE WEST.

FEW things are so helpful as friendly but candid eriticism. A

Western newspaper lately remarked that our monthly articles on
the feeding of children, though doubtless containing sound advice, were
of little use to those who could not obtain the diets recommended. In
this eriticism there is some fruth. We write for the whole State, but
are not ignorant that in the west of Queensland there are special
diffieulties in acting on our advice. Difficulties, we say, not impossi-
bilities.

It is not easy for a coastal Queenslander to appreciate these diffi-
culties, for he lives in a fertile comparatively well-watered area. Tle
cannot visualise an apparently boundless plain, level to the horizon in
all directions, very seantily clothed, if at all, with small stunted timber
arising from soil more or less (mostly less) concealed by tufts of dry
grass, though at rare intervals and for short periods buried in luxuriant
grass and herbage. Iere nothing is less certain than rain. At long
intervals it falls heavily, When it will ecome ro one knows, but one
assertion may safely be made. Out of every four years on the average
three will be dry years. What a dry year out West means very few
coastal dwellers know. Indeed, most Queenslanders know more of
Abyssinia than of two-thirds of their own State. They may complain
of their own hot days tempered by sea breezes and followed by cooler
nights. They cannot imagine furnace heats often from 110 to 115
degrees continued for weeks together and accompanied by dry winds
that wither all the surface vegetation.
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From this arid region comes most of our wool, the greatest wealth
of our State; and in this region our women and children suffer the
hardest conditions. 'What the eye has not seen, the heart does not feel;
and of all parts of this State the children of the West are the most
neglected. Except for a very brief annual visit by train our Child
‘Welfare Service has not reached them. DBraneh Clinics have been
promised for Longreach, Barcaldine, Blackall, and Aramac, and we
hope they will soon be opened. Similar branches are equally needed
in Roma, Chinchilla, Mitchell, Charleville, Cunnamulla, and Quilpie.
Want of knowledge is the greatest drawback to the health of women
and children everywhere, but in our West more knowledge is wanted
than elsewhere. Tt is no simple problem to adapt our race to the
diffieulties of an arid climate.

Recently some interest has been aroused in our Western children.
It is a hopeful sign. Summer coastal holidays for ill-nourished children
from the inland plains have been tried here and elsewhere with wonder-
ful results. At this Christmas season let us remember those who need
a seaside change more sorely than we do ourselves.

IN THE FARM KITCHEN.

TRIFLES.
Banana Trifle.

Take 6 bananas, 1 lemon, 2 sponge-cakes, -pint milk, 1 egg, 1 teaspoon cornflour,
1 gill eream, a few glace cherries, 1 strip angeliea, 2 oz eastor sugar.

Peel and slice five bananas with a stainless knife. Line a glass bowl with thin
slices of sponge-cakes, and spread the banana on this. Bgueeze over them the juice
of a lemon, sprinkle with 1 oz. castor sugar, and leave for half an hour. Put the
lemon rind in the milk, and let it warm gradually for half an hour. Then take out
the rind. Mix the cornflour to a thin paste with a little cold milk, Bring the
flavoured milk to the boil, pour it on the cornflour, return it to the pan with half
an ounce of sugar, and stir while it boils for four minutes. Take it off the heat,
and when it ceases boiling pour it on to the beaten egg. Leave until only just
warm, then pour it over the bananas. Whip the eream with a dessertspoonful of
castor sugar. Pile it on the custard when cold. Decorate with sliced bananas,
cherries, and angeliea. Serve when required.

Banana and Pineapple Trifle.

Take 5 small sponge-eakes, 2 hananas, 1 tin pineapple blocks, a little castor
sugar, 1 lemon, i-pint eream,

Slice the sponge-cakes. Cut the bananas into rounds. Arrange them in alter-
nate layers in a glass dish and squeeze the lemon juice over them, Empty the
pineapple over all, Cover the dish and let the contents soak for ome hour. Whip
the eream lightly, add a few drops of vanilla essence, and pour over the trifle,

Pineapple Trifle.

Take 1 tin of pineapple, 4-pint packet pineapple jelly, 6 sponge fingers, -pint
eream, 1 feaspoonful eastor sugar, 2 oz glace pineapple, 6 drops pineapple essence.
The pineapple should be whole or in slices.

Cut the pineapple into rings, then eut each ring in half. Put the sponge fingers
in a glags dish and pour a gill of pineapple juiece over it, Place the cut pineapple
all round the sides of the glass dish, standing them up. Pour the pineapple jelly,
made according to directions, gently in and leave until set. Whip the eream with
the sugar and essence, ¢hop the glace pineapple, toss it into the eream, pile it on
in a rough mound, and serve.

Apricot Trifle.

Take 1 round sandwich ecake, 1db. dried apricots, 2 oz. apricot jam, 1 oz
almonds, 1 gill eream, 1 teaspoontul Noyeau syrup, 2 oz castor sugar.

Well wash the apricots, put them into a bowl, rather more than cover them with
warm water, and leave for twenty-four hours. Then drain off the water, put it in

5
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a stewpan with the sugar and boeil quickly for three minutes. There should be
half & pint of syrup. If there was not sufficient water from the apricots to make
this, add water to make up the quantity. Put in the apricots and simmer until
they are tender, Turn info a bowl to eool. Put the apricot jam in the sandwich
and plice 1t on a round dish. Drain off the syrup from the apricots, and when
only just warm pour it over the sandwich. ILeave for $wo hours. Blanell the
almonds and slice them. Pile the apricots on the sandwich, mixing the almonds
amongst them. Whip the cream until stiff, adding the Noyeau (if liked) and a
little icing sugar, Put it into a foreing hag and decorate the top.

Apple and Nut Trifle

Take 1% b, apples, 2 oz ground almonds, 2 oz butter, 2 oz sugar, 2 eggs,
1 gill eveam, 2 oz shelled walnuts,

Peel, core, and cut up the apples, put them in a saucepan with just enough
water to prevent them burning (about two tablespoonfuls), and simmer until they
are a soft pulp. Stir to prevent them sticking to the pan. Mash them with a
fork and put them in a piedish. Beat the butter and sugar to a soft cream, add
to it the ground almonds, well-beaten egg-yolks, and the whipped egg-whites. Pile
this on the apple and bake in a slow oven for about three-quarters of an hour.
When cool turn it out on a glass or fancy dish, and when quite cold whip the
cream with a teaspoonful of castor sugar. Add to it the walnuts, skinmed and
chopped small,  Pile on the trifle and serve.

Peach Trifle.

Take 4 ripe peaches (or a small tin of peaches), 2 oz sugar, 1 small sponge
sandwich, 2 oz. ratafias, }-pint eream, 2 glace apricots,

Bkin, eut in half, and stone the peaches. Put the kernels into a saucepan with
the sugar and a small teacupful of water, When the syrup beils, put in the peaches
and simmer gently for ten minues. Turn into a bowl and set aside to cool. Cover
the bottom of a glass dish with slices of sponge eake, put the ratafias on top, and
pour over a quarter pint of peaech syrup. Teave for one hLour, then arrange the
peaches. Whip the cream, pile it on, and decorate with the glace apricots ent
in strips.

Meringue Trifle.
Take 6 pairs meringue cases, 3 sponge cakes, 2 tablespoonfuls jam, 13 gills of
cream, milk, sugar, vanilla essence, glace cherries, angelica,

Arrange the meringue eases in a dish in pairs to form a border. Whisk the
cream until it stiffens, sweeten and flavour to taste. Split open the sponge cakes
and then use them to fill up the centre of the ring, soaking each layer with a little
milk (and rom if liked), and putting whipped eream between. Pile the remainder
of the cream on top and decorate with two or three glace cherries and leaves of
angelica.

Goblin Trifie.

Take some left-over rice pudding, ecustard, strawberry jam, 1-pint eream, a
few ratafias, hundreds and thousands, Allow 2 tablespoonfuls of rice pudding,
2 teaspoonfuls of jam, 1 gill custard, and 2 ratafias for each child.

Place a layer of jam in the bottom of a glass dish. Spread the rice pudding
on top, then pour the ecustard over. When set cover with whipped ercam and
decorate with ratafins and hundreds and thousands.

‘Old-fashioned Trifle.

Take 1 pint eream, 1 pint custard, 6 sponge enkes, 1 dozen macaroons, 11D,
ratafias, strawberry jam, F-pint sherry, 3-pint brandy, 1-pint water. The sponge
cakes should be stale. '

Mix the sherry, brandy, and water together. Spread a layer of jam on the
bottom of a fancy glass dish. Cut the eakes in half, dip them into the wine and
water, and put a layer of them on the jam. Then dip some maearoons and ratafias
in the wine and put them with the layer of sponge cake. TPour some good thick
custard over, Now add more jam-soaked cakes and custard, letting the cakes pile
high in the centre. Whip and flavour the cream, put into a foreing hag, having
a large rose pipe, and force this out on top of the cake mixture. The top of the
eream can be ornamented with erystallised fruits, sweets, or anything that may be
suitable and convenient. The trifle should be preparved some hours before it is
to be served, and the cream is added at the last minute.



Prare 29.
Abbott Street, Cairns, showing the “‘Tree of Knowledge.’”’

['9g¢6T “NvP T

NAINY

=

IVNYAO0L TVHALTADINDOV ANV

eIl



Prate 30.
On the Cook Highway, Cairns to Port Douglas.
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Prars 31,
A HigHWAY THROUGH THE JUNGLE—On the Cairns Tableland Road,

North Queensland.
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PraTe 32,
The Barron River, North Queenslund,
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Orchard Notes for February.

THE COASTAL DISTRICTS.

EBRUARY in coastal Queensland is frequently a wet month, and, as the air is
often heavy with moisture and very oppressive, plant growth of all kinds is
rampant, and orehards and plantations are apt to get somewhat out of hand, as it is
not always possible to keep weed growth in check by means of cultivation. At the
same time, the excessive growth provides a large quantity of organiec matter whicl,
when it rots, tends to keep up the supply of humus in the soil, so that, although the
property looks unkept, the fruit-producing trees and plants are mot suffering, and
the land is eventually benefited. When the weed growth is excessive and there is a
danger of the weeds seeding, it is a good plan to cut down the growth with a fern
hook or brush seythe and allow it to remain on the ground and rot, as it will
thereby prevent the soil from washing, and when the land is worked by horse power
or chipped by hand it will be turned into the soil. This is about the most satisfactory
way of dealing with excessive weed growth, especially in banana plantations, many
of which are worked entirely by hand.

The main erop of smooth-leaf pineapples will be ready for eanning, and great
care must be taken to see that the fruit is sent from the plantation to the eanmery
with the least possible delay and in the best possible condition. The only way in
which the eanners can build up a reputation for Queensland eanned pineapples is for
them to turn out nothing but a high-class article. To do this they must have good
fruit, fresh, and in the best of condition.

The fruit should be about half-eoloured, the flesh yellowish, not white, of good
flavour, and the juiee high in sugar content, Overvipe fruit and under-ripe fruit
are unfit for canning, as the former has lost its flavour and has become “Owiney,
while the latter is deficient in eolour, flavour, and sugar content.

For the 30 or 32 oz. can, fruit of not less than 5 in. in diameter is required, in
order that the slices will fit the can; but smaller fruit, that must not be less than
4 in. or, better still, 41 in. in diameter, and cylindrical, not tapering, can be used for
the 20-22 oz, can.

Bananas for shipment to the Southern States should on no aceount be allowed
to become over-ripe before the bunches are eut; at the same time, the individual
fruit should be well-filled and not partly developed. If the fruit is over-ripe it will
not earry well, and is apt to rveach its destination in an unsaleable condition.

Citrus orehards requive careful attention, as there is frequently a heavy growth
of water shoots, especially in trees that have vecently been thinmed out, and these
must be removed, Citrus trees can be planted now where the land hag been properly
prepared, and it is also a good time to plant most kinds of tropieal fruit trees, as
they tramsplant well at this period of the year.

A few late grapes and mangoes will ripen during the month, and, in respect to
the latter, it is very important to see no fly-infested fruit is allowed to lie on
the ground but that it is gathered regularly and destroyed.

Strawberries may be planted towards the end of the month, and, if early ripening
fruit is desired, eare must he talken to select the first runners from the parent plants,
as these will fruit quicker than those formed later. The land for strawberries should
be brought into a state of thorough tilth by being well and deeply worked, If
available, a good dressing of well-roofed farmyard manure should be given, as well
as a complete commereial fertilizer, as strawberries requive plenty of food and pay
well for extra care and attention,

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS.

THE marketing of later varieties of peaches and plums and of mid-season varieties
of apples and pears, as well as of table grapes, will fully oceupy the atten-
tion of fruitgrowers in the Granite Belt, and the adviee in these motes for the
two previous months with regard to handling, grading, packing, and marketing
is again emphasised, as it is very bad policy to go to all the trouble of growing

- fruit and then, when it is ready to market, not fo put it up in a way that will
attract buyers.
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Extra trouble taken with fruit pays every time. Good fruit, evenly graded and
honestly packed, will sell when ungraded and badly packed fruit is a drug on the
market. Expenses connected with the marketing of fruit are now so high, owing
to the increased cost of cases, freight, and selling charges, that it is folly to attempt
to market rubbish.

During the early part of the month it will be neeessary to keep a careful watch
on the crop of late apples in order to see that they are not attacked by codlin moths.
If there is a slightest indication of danger, a further spraying will be necessary,
as the fruit that has previously eseaped injury is usually that which suffers the
most.

Fruit fly must also be systematically fought wherever and whenever found, and
no infested fruit must be allowed to lie about on the ground,

Grapes will be ready for market, and in the case of this frnit the greatest care
in handling and packing is necessary. The fruit should never be packed wet, and, if
possible, it is an excellent plan to let the stems wilt for a day at least before
packing. This tends to tighten the hold of the individual berries on the stem and
thus prevent their falling off.

In the western districts winemaking will be in progress. Here again cave is
necessary, as the better the condition in which the fruit ean he brought to the press
the better the prospeet of produeing a high-class wine.

Where necessary and possible citrus trees should be given a good irrigation, as
this will earry on the fruit till matnrity, provided it is followed up by systematic
cultivation so as to retain a sufficient supply of moisture in the soil.

Tarm Notes for February.

EFERENCE was made in last month’s Notes to the necessity for early prepara-
tion of the soil for winter eereals, and to the adoption of a system of thorough
cultivation in order to retain moisture in the subsoil for the use of crops intended to
be raised during the season. The importance of the subject, and its bearing in
relation to prospective erop yields, is made the excuse for this reiteration.

Special attention should be given to increasing the area under lucerne (broad-
leaf Hunter River) wherever this valuable crop will grow. Its permanent nature
warrants the preparation of a thorough tilth and seed-bed, and the cleansing of the
land, prior to sowing the seed, of all foreign growths likely to interfere with the
establishment and progress of the crop, Late in Mareh or early in April is a
seasonable period to make the first sowing providing all things ave favourable to
a good germination of seed.

Dairymen would be well advised to practise the raising of a continuity of fodder
crops to meet the matural periods of grass shortage, and to keep up supplies of
succulent fodder to maintain their mileh cows in a state of production,

Many summer and autumn growing crops can still be planted for fodder and
ensilage purposes. February also marks an important period as f£ar as winter fodder
crops are concerned, as the firsh sowings of both skinless and cape barley may be
made at the latter end of the month in cool distriets. Quick-growing crops of the
former deseription, suitable for coastal districts and loealities where early frosts ave
not expeeted, are Soudan grass, Japanese and French millet, white panicam, liberty
millet, and a similar kinds belonging to the Setaria family. Cateh erops of Japanese
and liberty millet may also be sown early in the month in cooler parts of the State,
but the risk of early frosts has to be taken.

Maize and sorghums ean still be planted as fodder and engilage crops in cocastal
distriets. In both coastal and inland areas, where dependence is placed largely on
o bulky erop for eutting and feeding to mileh cows in May and June, attention should
be given to Planters’ Friend (so-called Imphee) and to Orange cane.
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In most agrieultural distriets where two distinet planting seasons prevail, the
present month is an excellent time for putting in potatoes. This erop responds to
good treatment, and best results are obtainable on soils which have been previously
well prepared. The selection of good ‘‘seed’’ and its treatment against the possible
presence of spores of fungoid diseases is imperative, Ior this purpose a solution of
1 pint of formalin (40 per cent. strength) to 24 gallons of water should be made up,
and the potatoes immersed for one hour immediately prior to planting the tubers.
Bags and eontainers of all kinds should alse be treated, as an additional preeaution.
‘‘Irish Blight’’ has wrought havoe at times in some districts, and can only be
checked by adopting preventive measures and spraying the erops soon after the
plants appear above the ground. Full particulars on the preparation of suitable
mixtures for this purpose are obtainable on application to the Department of
Agrienlture, Brishane.

Weeds of all kinds, which started into life under the reecent favourable growing
conditions, should be kept in check amongst growing ecrops; otherwise yields are
likely to be seriously discounted. The younger the weeds the easier they are to
destroy. Maize and other ‘‘hoed’” erops will benefit by systematic cultivation.
Where they are advanced, and the root system well developed, the cultivation should
be as shallow as possible consistent with the work of weed destruction.

First sowings may now be made of swede and other field turnips. Drilling is
preferable to broadeasting, go as to admit of horse-hoe eultivation between the drills,
and the thinning out of the plants to suitable distances to allow for unrestrieted
development. Turnips respond to the application of superphosphate; 2 ewt. per
acre is a fair average quantity to use when applied direct to the drills.

Where pig-raising is practised, land should be well manured and put inte good
tilth in anticipation of sowing rape, swedes, mangels, field cabbage, and field peas
during March, April, and May.

QUEENSLAND WHEATS.

T the cwrventd ““Jowrnal of the Australian Institute of Agricultural Science,”’
My, H, Wenhaolz, B.Se., Agr., Director of Plant Breeding, Department of Agrieulture,
New South Wales, pays o graceful tribute to the work of Mwr. R. E. Soutter,
Agricultural Research Officer (Wheat and Maize), Department of Agrieulture and
Stock, Queensland, and formerly Manager of the Roma State Farm, in the following
terms:—

Florence has been the leading variety of wheat in Queensland for many years,
but whereas it oceupied 50 per cent. of the area in 1924, this proportion has dropped
to 16 per eent. in 1934, Pusa 4 and Clarendon have also been very popular wheats
in Queensland for some time, but the efforts of Mr. R. E. Soutter, working under
great disabilifies in Dbreeding wheat at o State farm outside the main wheat belt,
are being slowly but surely rewarded. His three best varieties, viz,, Three Seas
(CCC), Flora, and Cedrie, evolved respectively in 1920, 1923, and 19253, oceupied
between them in 1934 about one-third of the wheat area in Queensland, and nearly
another 10 per ecemt. is cceupied by other wheats of his breeding such as Novo,
Amby, Warchief, Duke of York, Watchman, &e. Soutter’s chief objectives in
breeding wheats for the Queensland climate are early maturity, high grain quality,
and resistance to stem rust, combined with productiveness, and it is a tribute to
his eapabilities that he has evolved three varieties which have these characters and
which have so largely taken the place of Florence, for this variety is itzelf =so
good in all the characters mentioned,
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In Memoriam.
MR. EDMUND JARVIS.

By the death of Mr. Kdmund Jarvis, of Boston sfreet, Clayfield, which
oceurred on 18th Deeember, Queensland loses one who made no mean
contribution to the success of her sugar industry. For many years Mr,
Jarvis earried out investigations in the entomologieal hranch of that industry
and published numerous bullefins, pamphlets, and articles on his discoveries,
In this way he helped the cane farmers to fight ths worst insect pests
with which they have had to contend. For many years he was a regular
contributor to this Journal.

The late Mr. Jarvis was a native of Devonshire, England, where he
was born gixty-six years ago. Coming to Australia, he first settled in
Vietoria. but in 1908 he joined the Queensland Department of Agrieulture
and Stock as an assistant entomologist. In 1914 he was sent to Gordon-
vale, and fook charge of the entomological laboratory of the Bureau of
Sugar FExperiment Stations there and upon the resignation of Dr. J. I,
INingworth in 1921 he was appointed to the eharge of sugar-cane entomo-
logical work throughout the State. He was transferred fo.headquarters in
Brisbane last year.

My, Jarvis was a great lover of nature, and was exceptionally gifted as
an artist. In addition to his many notable illustrations in seientific papers,
his love of nature found expression in the painting of many exquisite water
colours. He had a particularly fine eollection of paintings—his own work—
of the variegated foliage of many varieties of acalypha and other flam-
boyant tropieal plants. He was also an accomplished musician, His first
scientific publication was ‘‘Notes on Tnseets Damaging Sugar-eane in
Queensland’? (1916), the finest comprehensive account of Queensland sugar-
cane pests published up to that time. Other important publieations ineluded
‘‘Queensland Cane Insects and Their Control”’ (in three series), and ‘¢ The
Eeonomy of Cockchafer Beetles.’’

The late Mr. Jarvis had a personality of great charm, a retiring nature,
and a very friendly disposition marked by a constant unobtrusive desire to
Lelp others, particularly his fellow-officers. Mr, Hubert Jarvis, a well-
known entomologist and artist, is a brother.

Deep sympathy is extended to the widow of the late Mr. Jarvis and
their family of four children, and to other hereaved relatives, in their great
SOITOW,
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RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH O NOVEMBER IN THE AGRICULTURAL
DISTRICTS, TOGETHER WITH ToOTAL RAINFALL DURING 1935, AND 1934, FOR COMPARISON.

1
AVERAGE ToOTAL AVERAGE ToTAL
RAINFALL. RAINFALL. RAINFALL. RAINFALL.
Divisions and Divizions and
Stations. No. of Stations. No. of
Nov. | Years’| Nov., | Nov., Nov. | Years’ Nov., | Nov.,
Re- | 1935. | 1934. | Re- | 1935. | 1984.
cords. cords. |
North Coast, In. In. In. Central Highlands. In. 1n. In.
Atherton i e | 2048 | 34 1-25 | 8-42 | Clermont .. e | 207 | B4 e 2:20
Cairns - | 387 53 2:01 | 512 || Gindie e vo | 2-23 36 o 757
Clardwell Y oo | %19 63 4-35 | 846 || Springsure o | 223 66 005 | 6-17°
Cooktown .. o | 267 | B9 0-38 | 3-38
Herberton .. .| 264 49 1-80 | 6-26
Ingham 9 .o 804 43 | 1:04| 581 |
Innisfail iy .| 636 64 4G4 | 492 | 1
Mossman MIIT 1| 437 | 22 | 388 | 548 || Darting Downs. | '
Townsville .. .| 81| 64 | 0:37 | 508 |
Dalby 5 282 65 | 0-538 | Hed0
Central Coast. Emu Vale .. so | 277 | 30 | 026 | 255
Hermitage .. & 271 29 008 | 1-74
Ayr .. v o s 48 016 | 6:70 || Jimbour .. oo | 2:64 47 0-20 | 711
Bowen % 131 | 64 | 0:87 | 2:13 || Miles i oo ||'2i67 | 50 0-37 | 486
Charters Towers .. | 147 | 53 | 0-04 | 123 || Sfanthorpe .. .. | 276 | 62 | 070 | 262
Mackay -1 oo | 316 | 84 0-81 | 3-38 || Toowoomba 398 | 63 | 039 | 365
Proserpine .. oo 30L| 32 | 081 | 6:05 || Warwick .. oo | 206 | 70 | 017 | 2:25
8t. Lawrence oo | 2°46.| B4 0-15 | 8-88
South Coast.
Biggenden .. oo | 2:89 36 i 576 Maranoa.
Bundaberg .. we | B¥5) BB 0-15 |13-93
Brisbane o ov | TY B4 1-26 | 5-68 || Roma i s | 222 61 0-56 | 740
Caboolture .. P 048 | 8325
Childers ¥ e | BoBG 40 e 578
Crohamhurst .o | 481 42 1-76 | 797
Esk o we | B30 | 48 1:61 | 4-05
Gayndah oo | 3:02 64 05 | 7-32
Gympie e .+ | 3-30 | 85 018 | 773 State Farms, d&e.
Kilkivan W we| 2908 60 0:10 | 504
Maryborough ve | 320 64 1:52 | 56+77 || Bungeworgorai «s | 253 21 % 8-30
Nambour .. o | 414 | 39 005 | 7-42 || Gatton Ccﬁlege «o | 303 36 | 081 | 283
Nauango - v | 2:80 53 0-16 | 7-50 || Kairi e v | 2042 2L | =a 491
Rockhampton ws | 247 64 0:07 | 7-02 || Mackay BSugar x-
Woodford .. s | B84 48 071 | 729 periment Station 2-01 38 0-79 | 381
A, B. RICHARDS, Divisional Meteorologist,
CLIMATOLOGICAL TABLE NOVEMBER, 1935,
COMPILED FROM TELEGRAPHIO REPORTS.
- g SHADE TEMPERATURE. BAINFALL.
L -]
s
Districts and Stations, | £58 |  Means. Extremes. .
E a8 | | Wet
E=E | Total. | Days.
<A | Max. | Min. | Max. | Date. | Min. | Date.

Coastal. In. Deg. | Deg. | Deg. Deg. Pointe.
Cooktown .. it v | 29-88 88 72 o6 17 G i 38 7]
Herherton .. % i e 81 60 93 15 61 |(4,13,14 18D 10
Rockhampton ve <o | 3000 a0 67 104 15 62 1 | T 1
Brishane .. % ve | B0-04 81 63 8 14 57 1 126 1

Darling Downs.
Dalby e - . 29-99 85 59 i 21 47 15 b +
Stanthorpe va e aa 20 52 92 21 38 18 70 3
Toowoomba o o a'é 81 | b5 92 21 47 18 49 3
Mid-Interior.
Georgetown o oo | 2087 99 | 72 103 (1, 4,5, 63 10 44 1
14, 15
Longreach .. o e | 2092 7 G 104 13,21 55 ¥ 10 3
Mitchell .. o v | 20:97 91 | 61 101 21 47 18 B7 4

Western. |
Burketown i oo | 2085 95 7n 103 (14,19 64 |18, 19 62 2
Boulia i ve .o | 29-86 101 70 110 20 5l G2 2
Thargomiudah .| g 03 67 | 10 | 20 56 (17,18 8 | 1
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ASTRONOMICAL DATA FOR QUEENSLAND.
Tmes Compurep BY D. EGLINTON anp A. C. EGLINTON.

TIMES OF SUNRISE, SUNSET, Phases of the Moon, Occultations, &c.
AND MOONB‘ISE'_ 2 Jan., ¢ First Quarter 9 12 a.m.
9 ,, O Full Moon 12 42 a.m.

AT WARWICK. 3 17 ) Last Quarter 10 36 a.m.
X MOONRISE. 24 ,, @ New Moon 12 36 p.m.
[ 3l First Quarter 9 36 am.

January. | February. | Jan., Feb.
1936. 1936. 1936, | 1936. Apogee, 15th January, at 9.48 a.m.
Perigee, 26th January, at 3.30 a.m,

| Rises, Sets, | Rises.| Sets. | Riscs. | Rises:
g ; - On the 4th the Barth will arrive at that part of
= its orbit which brings it nearest to the Sun; it
| will then be 3,120,000 miles nearer than on 4th July.
| a.m, p.m. {}t mkgeht tuiljla g‘xpeci:ed th.u.ti alurthot.tcst :{n._v would
s i 95 : ey a e when the Sun is nearest, but meteorologists are
1| 84 6:80)| B85 | a7 | 1124 i aware of many other conditions which affect the
pan, temperature, and know that it is impossible to
2 51 6-50 | 5:25 | 647 | 12-27 2-34 | foretell & month beforehand what the temperature
8 | G1 | 6:50 | 526 | 646 | 131 | 333 will be, :
4 5926 | 845 2.33 425 There will be a total eclipse of the Moon in the
= early hours of the 9th. The Moom will enter the
5 | 52 | 651 | 527 | 645 | 337 | 510 | Umbra, or darker part of the Earth’s shadow, at
6
7
8

i
2
s
&
-

53 G651 | 528 | 6:44 4-40 5+51 | 2.28 am, It will be in the deepest part at 4.9,
598 | @44 5438 g-27 | and will not emerge till 5.51, three-guarters of an
| z . = hour after Suorise. The phases of the Moon will

54 652 | 520 | 643 629 6-59 | show that it will be rather less than haliway between
9 | 55 6:52 | 5-30 | G-42 7:23 .28 | Perigee and Apogee. The previous Perigee having

o
w
iy
o
-

n A g 4 i i been on 31st December, it will traverse the Earth's

5.0 g ?2 & 3i 642 753 :o8 shadow where it is more than the average width.

11 | &7 4-52 | 533 | 641 827 827 | Between the time of entering the Umbra and leaving

12 | B-7 652 | 5+32 | 6440 89-0 8-58 | will be 3 hours 23 minutes.

13 | b:8 | 6-52 | 5-33 | 6:39 931 9:30 Wi?h]: the &ﬁth Vcnuds and 'le“Dfiter will %ia apparently
i E . i 959 i in a degree and a half of one another, between

14 | 29 o o s 108 Heorplo and Sagittarius. They will be about 3 hours

15 | 510 | 6:51 | 5+35 | 6:37 | 10-30 | 1047 | yur5re the Sun and nearly due north-east at sunrise,
¢ | B+11 | 651 | 5-86 | 636 | 11-0 11:35 | being best seen about an hour and a half earlier,
17 | 511 | @51 | 586 | 6+86 |- 11+84[n when nearer the eastern horizon.
a.m, tcg;: the 'i];'ﬂth lMemé_ry ingﬂgpricomm,twi%I d:c
18 | 512 | 651 | 537 | 686 | am, | 1227 [;Ab its greatest elongation, 19 degrees eagl of the
I 1 . .
19 | 518 | 651 | 538 | 634 | 1210 125 :gég;%;td will not set till one hour eight minutes

26 | 514 | 650 | 538 | 633 | 1255 | '2:27 |  QObservers who notice the Moon and Jupiter in
21 | 515 | 6-50 | 539 | 6-32 1+46 3-34 ih?iearl}' h?t;rshgf the 21319 w;‘.leisea tihchplun;zttabﬂlt
29 5416 G50 5+41) G-31 .49 4+41 egrees (elg times digmeter o O0n 0 _' 1
< = north-eastward. On the following morning Jupiter
28 | 597 | 6:50 | 540 | 630 | 343 | 550 | will appear to be 12 degrees (bwice length of Cross)
24 518 | 6-50 | 5:41 | 6-29 4+48 6-56 | west of the Moon.
25 | 5+18 | 649 | 542 | 628 5-69 83 g!u ;:-]I;o 20L11f, Mﬁ}m and{Sntllllrn, ﬂl““ﬁ‘,’g" “;Itlf'fts
. . . 3.5 " ; 745 millions of miles apart, will appear. & within
2§ D10/ 0| 548 657 o 210 one degres of one another. They will be visible
27 | 5:20 | 649 | 543 | 6:26 | 810 | 10°18 | onthe western horizon an hour after sunset wherever
28 5-21 | 6-49 | 5-44 | 6-256 918 | 11-24 | that part of the sky is clear.

| p.Im,
29 521 | 6:48 | 5+45 | 624 | 10-19 | 1228
ol 648 11-23 7 Feb. (O Full Moon 9 19 p.m.
o il 1229 16 ,,  » Last Quarter 1 45 a.m.

! ' : ' I 23 ,, @ New Moon 4 42 a.m.
29 € First Quarter 7 28 p.m.
Apogee, 12th February, at 4.6 a.m.

| Perigee, 24th Febrnary, at 8.24 a.m.

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S
add 4 minutes for each degree of longitude, For example, at Inglewood, add 4 minutes to the
times given above for Warwick; at Goondiwindi, add 8 minutes: at St. George, 14 minutes;
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes.

The moonlight nights for each month can best be ascertained by noticing the dates when
the moon will be in the first quarter and when full. In the latter case the moon will rise
somewhat about the time the sun sets, and the moonlight then extends all through the night ;
when at the first quarter the moon rises somewhat about six hours before the sun sets, and
it is moonlight only till about midnight. After full moon it will be later each evening belore
it rises, and when In the last quarter it will not gene¢rally rise till after midnight.

It must be remembered that the times referred to are only roughly approximate, as the
relative positlons of the sun and moon vary considerably.

[All the particulars on this page were computed for thizs Journal, and should not be
reproduced without acknowledgment.]



