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Cvent and Comment.

Benefits of Organised Marketing.

I N his report to the Minister for Agriculture (Mr. W. Forgan Smith), the Director
of Marketing (Mr, L. R, Maegregor) says that with organised marketing supply
can be measurably controlled, demand stimulated, and new markets developed, but
complete price stabilisation is difficult of attainment. Eeonomie and elimatie
influences so operate that even with complete eontrol of a commodity, prices at times
must fall, and the primary producer suffers as a result. It appears, however, to he
unquestionable that some Queensland agricultural industries would be non-existent but
for colleetive marketing, and all which are subject to eontrol have been materially
benefited.  There is an inereasing support of organised marketing among Queensland
primary producers generally. So far there is every indieation that the system of
collective marketing has become an integral feature of Queensland agriculture,

Objective of Agricultural Organisation.

HE Queensland plan of agricultural organisation dates from the year 1922, In
that year eomprehensive organisation of farmers was provided for, and the
support by the farmers throughout the State of the prineiple of organisation was
enlisted by the establishment of over 700 local producers’ associations, The objective
wag to encourage farmers to eo-operate in all matters pertaining to agricultural well-
being. The improvement of marketing conditions was adopted as the immediate
objective, and in the atfainment of which the support of the rank and file of the
primary produeers was necessary. The objective of organised marketing was adopted,
not because that is the only sphere in which farmer organisation ean bring benefits to

37




508 QUEENSLAND AGRICULTURAL JOURNAL.  [1 Drc., 1928,

the farmers, but becanse it was the sphere in which the advantage of unity of purpose
in the attainment of a eommon object was felt to be moest readily demonstrable.
Further, it was foreseen to he the objective for which the support of the agriculturists
themselves would most readily be fortheoming,

Widespread Character of Controlled Marketing.

AT this time last year thirtéen of the main primary products of the State were

being marketed under ovganisation, and that is the pesition at present, Taking
the annual value of the agricultural production of Queensland and rveckoning the
produets which are subjeet to the system of controlled marketing, it may be snid that
approximately three-fourths of the annual value of the State’s production have heen
brought under the system.

The Pouliry Industry.

HE marketing of eggs is franght with espeeial difficulties in excess of those
T which apply in the case of most primary products. The Egg Board’s problems
are greater than those of any other commodity board. Following nre some points
in eonnection with this muatter:— _.

(1) The produet is highly perishable aud, although there are peaks and depres-
¢ions in produetion, it is nevertheless more or less continuous, TIn fruit, which ig
another perishable produet, there is a seasonal production, but in the case of ecggs
there is no period in which the produetion drops to nil.

(2) For a good many years the produetion of eggs in Queensland has been in
exeess of loeal demand. During the past finaneial year production has increased by
20 per cent., neeessitating nn increased utilisation of interstate and overseas markets
with resultant costs.  As a consequence of such inereasing produetion, the endeavours
of the Beard and its agents have been severely taxed to hold the market.

The Bgg Board is econcentrating upon an endeavonr to reduee the variation of
price that exists as between the period of short supply and of flush production. 'The
Hoard realises that there would be a greatly inereased consumption of egos on the
local market if the price could be prevented from rising to the high figure of 2s 10d.,
at whieh priee it ig impossible for many consumers to buy. A stabilised price would
level up consumption on the loeal market to higher figures all the year vound. The
Board is secking to restriet variations in priee, but the inereasing production of eggs
is proving a serious handicap.

Canary Seed.

HE market eonditions for canary sced this season have been singularly unfortu-
nate, Shortly after the ineeption of the Ciuary Seed Board there was a full in
world values to £16 10s. per ton for Avgentine seed on 15th Mareh. TImported eanarvy
seed was offered at that figure by importers at a uniform price at all Australian ports.
The Board was foreed into the poesition of having to consider meeting the eompetition
of the imported artiele, or, in the alternative, of holding seed indefinitely for higher
values. Merchants had the opportunity through the importers of booking up imported
seed at the low values ruling in the month of Mareh for spread delivery during the
ensuing months.  If, therefore, the Board had not met this competition its market
would have been eut off for months ahead owing to the hookings by merchants of
imported seed.  The holding of the seed wounld have necessitated the Board inenrring
storage and interest charges for at least a year, with ne eertainty then that the market
would have improved by that time. Tt was therefore deeided to sell enunry seed
competitively with the imported article. The only advantages, therefore, whieh the
producers have had through the Canary Seed Pool this season are—

(a) The full advantage of the protective duty of £8 8s. per ton,

(h) The advantage of the cleaning and treatment of the seed at rates cheaper
than would have heen available to the individual,

(¢} The price has been held at tmport parity, notwithstanding considerable
importations; whereas in the absence of a pool, if merchants had been
fully boeked up with the imported article, the probability is that the local
production (without eontrol of the mnrket'} would have fallen o less than
import values.
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The Peanut Industry.

HIS industry eontinues to develop. Up to the present time, pending freatment
and sale, the nuts have been stored at farmeérs’ barns and various other unsuitable
locations, and, as a consequence, consideration has been given to the erection of a
modern storage and treatment plant, This plant is now in course of construction, and
it is estimated that it will be completed in the beginning of 1920, and that it will be
available for next season’s erop. The plant will enable the more economical handling
of the product. It will also make safe storage available, and improve the grade of
the produet placed on the market.

Production Problems in the Dairying Industry.

ITH the apparent return of more favourable ¢limatic conditions, a focussing by
the dairying executives of the attention of their constituents to production
problems is urgently desirable. It is not yet fully appreciated by dairymen that an
inerensé in the production per cow is capable of exerting more direet influcnee in
inereasing their monetary return from the preduct than is readily attainable by an
artificial raising of price, so long as export exeeeds loeal consumption. This is more
noteworthy as regards Queensland than in the ease of any other Australian State.
Byven if the objective of an all-Australian price is aftained, dairyimen, in a State
such ns Queensland which exports annually about two-thivds of its production, will
alvays be handicapped in comparison with dairymen in a State like New South Wales
which consumes most of its own production.

The objective of inereased production per cow may be gradually attained by the
applieation to production problems of the same enterprise and vigorous organisation
methods as have been manifested by Queensland producer leaders in co-operative
manufactore and marketing, and in partieular by the applieation of these methods
to—

(1) The undertaking by L.P.A.'s in dairying distriets of herd testing.

(2) Rigorous culling of nnproductive cows,

(3) The use by producers of the faeilities which exist whereby dairymen may
seeure hulls of high producing straing, including the Departmental Better
Bull Scheme, '

It is admitted that bad seasons ave discouraging to dairymen taking aective steps
in the directions indieated, but the return of good seasons renders it timely for
L.P.A.'s in dairying districts to encourage their members along these lines,

Deciduous Fruit.

TH’E position of the deciduous fruit industry as engaged in largely in the Stanthorpe
district has been carefully reviewed during the past year. Some points in
connection with the matter are:—

(1) The total number of packages sent from Stanthorpe to Brishane for the
1928 season was 649,838, as against 450,857 for the year 1927, the average number of
packages per Stanthorpe grower heing 1,000 for approximately 700 growers,

(2) There has been considerable development in the despateh of guantities diveet
from Stanthorpe to the provineial eentres.

(3) Deciduous fruits for factory purposes were formerly purchased haphazardly,
some being despatelied direet from grower’s station to factory, but a considerahle
yuantity was purchased from the market. Second-grade fruit is suitable for manu-
facturers” requivements, and a frecing of the fresh froit mavket of the second-grade
fruit in question automatically improves the market for the better quality fruits,

(4) The quantity sent direct to factory in previous years was a fraetion only of

1 per cent. Last year the quantity sent direct to the factory was 6 per cent. of the
total, the figures being—

Tons,
Direct to fresh froit mavket v o i v " .. 10,069
Direet to factory .. g . Y - - 5 = 693
Total e - - .. ¥ . e .. 11,667

Thus it seems possible to inerease the proportion sent direet to the faetory to probably
10 per eent, It is important to note that the fruit sent direct to factory is the seeond
grade, which exereises the greatest depressing effeet ou the market, TFurther, a
surplug of 10 per cent, will frequently depress the market out of all proportion. The
market, therefore, is heing relieved to a greater extent than the percentage actually
shows.
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Pureau of Sugar €xperiment Stations.

BIOLOGICAL CONTROL OF CATERPILLARS ATTACKING SUGAR
CANE.

Mr. L. Jarvis, Euwntomologist ot Mevinga, near Caivns, has submitted the
Following report for the period, October to November, 1928, (o the Dircetor of the
Bureaw of Swgar Expernment Stations :—

Amongst the numerous natural enemies belonging to elass lunsecta, which wage
perpetual warfare against the caterpillars of various species of the ovder Lepidoptera,
o few of the so-ealled “‘ground beetles’’ (Carabide) occurring commonly in our
eancfields happen to be of decided economic interest.

About a eouple of months ago (15th September) the present writer confined a
specimen of Ehylisternug corpentarivs 5. in g small breeding-cage, in order to
make a1 preliminary study of its range of dietary whilst under confinement, This
carab measures about 18 mm. in length (vearly three-quarters of an ineh), and in
general appearance is lustrous black, with exception of the antenmm and tarsi
which are dark reddish, the latter being provided with stiff hairs, The upper
surface of the body iz flattened, the elytra having about twelve decided dorsal stria,
and ahout three striations on the sides of each elytron,

At dntervals of from four to seven days the following miscellaneous inseets
were killed by and greedily devoured by this predaceous beetle—viz, two large
q.ﬂrop}mgxd flies; a eatevpillar of Cirphis wnipuneta Haw. (**Avmy Worm’ ), about

1 inehes long; a grub of Tsodon ;unmiuo.’hs Mael, in the third instar; a pupa of
Dichocroets punctiferalis, ** Peach Borer''; two cockroaches, Periplaneta americana,
and a smaller arboreal species; and a eaterpillar of Lauph.ygmu exempta Wallk,

Iaeh of these insects was put into the eage doring the afternoon, at which
time the beetle was hidden in the soil under a stone, and was usually found to
lave disappeared by the next morning., The havder e¢hitenoug portions, such as the
head and mandibles of lavvis and wings and elytra of the dipterons and orthopterons
ingects respectively, were invariably rejected.

Perhaps our most usetul speeies of *‘ground beetle '’ will prove to be Chlenius
australis Dej., some of the predatory habits of which were recorded by the writer
for the first time in the year 1921 (**Queensland Agricultural Journal, ™’ vol. xvi,
P 278). Both the adult and larval forms of thiz insect were obscrved destreying
caterpillars of the “*grass worm’’ Laphygma exemipla Wall,, which dmmg February
of 1920 inflicted ‘;_.10'1t damage to the leaves of young ecane and maize plants at
Meringa, near Cairns.

These predaceous larve oceurved gquite commonly in this affeeted arvea, attacking
principally the caterpillars fraversing the hare ground between cane rows, but
also exploring the leaves in search of prey. U]J(}]I encountering a v:rtu‘plllnr the
predator instantly buried its powerful eutting mandibles deeply in the body, near
the head, and then simply hung on, while the imfortunate vietim vainly endeavouring
to slmka- oft its foe, twisted and 1'1]:1rl}y rolled over and over convulsively. Such
strnggles seldom lasted move than a minute, at the end of which time even large
caterpillars seemed too weak to offer further resistanc e, and suffered the enemy
to greedily imbibe their life juices until its body had beome greatly swollen and
conld hold no more.

The larvee of €. australis run with agility, being exceedingly active and
pugnaciong. When alavmed, they hide in small holes or sun-cracks in the dry earth.
‘Specimens eaptured in the field and fed upon noetuid larve and pupe pupated at
the hottom of breeding-cages under damp soil, The pupal condition during March
(ome of our hottest months) lasted only seven days; the mean shade maximum
temperature at the time being about 87 deg, Fahr.

Seientific deseriptions of the lawval and pupal stages of this beetle need not
be given here, but I may state that in general appearanee the larva is uniformly
Dlaek, of typieal campodeoid form, and slightly exceeds half an ineh in length.
This beetle is about 15 mm. long, with pronotum and head shining green and
deeply punctulate; wing-cages dark brown, edged with green, and often suffused
with irideseent pink: each elytron with eight parallel rows of punctures. Legs and
ventral surface of body shining black; palpi and basal jeints of antennm reddish-
brown.
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In a paper dealing with the *‘ Economie Value of Certain Queensland Parvasitie
Tnsects,”” eonfributed to the Pan-Pacific Congress held in Svdney during Angust,
1923 (““Queensland Agrieultural Journal,”® vol. xxii, p. 115), the present writer
advocated the introduoection of this usefol predator into ofther countries desirous of
enlisting its services in commeetion with biological control work.

It is of interest to note that during 1919 a species of Chlwenins (pmlmbly
C. gustralis Dej.) was introdueed into Hawaii from North Queensland by the Sugn
Planters” Association; presumably for the purpose of combating army “DlTlW
Several speeies of this useful genus of Carabide perform valuahle services in other
parts of the world against various lepidopterous inseet pests. Chilcenius tomentosus
Say., for example, helps to control the mvages of the so-called “* Tobaceo wire worm?’?
(Crambus caliginocelius Clem.) in Virginia, and i< believed also to he predaceous
on the grubs of Lachnosterna in North Ameriea: while Chlenins dichrous destroys
caterpillars of the familiar *‘Codling Moth ' (Cydia pomonslln) in South Afriea.

In addition to C. auwstralis, allnded to above, two other species of this genus
are not uneommon here in eanefields, viz, . faviguitatus Macl. and C. ophonoides
Fairm., both of which should he protected by the grower when noticed in plongh
furrows, )

Aimiging eyanewm Cast, is another of our farmers’ friends, and may be easily
distinguished from the foregoing species by its lovely bright blue wing-eases. The
metamorphosis of this beetle is heing studied at present ot \Ieuu;z'l Experiment
Station.

Emergence of Greyback Cockchafers,

The month of Oetoher was a very dry one, our registration at Meringa
Experiment Station being eleven points, instead of 1.84 inches, which is the
average rainfall for the Cairns district for this month during the last forty-five
years, November, however, saw a change in the weather, and up to date (14th
November) we have vecorded 8.93 inehes at Mervinga., This weleome rain was
accompanied by muel cooler eonditions, the mean shade maximum temperature during
the period 11th to 14th November being 81.75 deg. Tahr., while our average for
the entire preceding month (October) was 91.6 Tah, ¥ is intervesting to note
that the latter temperature was unusually high for October, secing that our average
for this month during the last five years happens to be 87.92 deg. Falr.

A few odd specimens of greyback cane beetles have alveady appeared on the
wing, the earliest eapture rvecorded being on 4th November. Up to the present,
however, the main body is still below the ground, but may he expected to emerge
directly weather conditions favonr commencement of the flighting period.

RELATIONSHIP BETWEEN INSECT ATTACK AND PLANT FAILURE

The Southern Assistant Enfomologist, Mr. B. W. Mungomery, has submilted
the following report for the period October to November, 1928, to the Direetor of
the Bureaw of Sugar Experiment Stations, Mr. H, T. Fasterby :—

Generally speaking, caneé which has been planted in spring is, to a greater
extent, more subject to the attacks of ingeet pests than autumn-planted cane. This
eondition is applieable to the Southern part of Queensland, where these two distinet
planting seasons are chiefly recognised. This state of affairs is not to be wondered
at when it is remembered that spring represents the time when practically the
whole inseet world is waking from a period of dormaney, and when new insects are
hatehing out and entering on a period of aetivity, all intent on feeding and a
consequent destruction of our erops. In the autumm months most of the insects ave
preparving for their dormant winter peried, or at least a period of deereasing aetivity;
aceordingly inseet damage from then onwards throughout fhe winter is on the wane.

The most important inscets known to attack cane sets are the various speeles
of eane grubs (Scarabeide), wiveworms (Elateride), mole-erickets (Gryllotalpa sp.),
plant-enting beetles (Ehyparide sp.), soldier fiy larve (Straliomyide), and others,
each of whieh is known to do serious damage in certain aveas. With this long
region of foes arvrayed against the grower at planting time, it would seem that his
chanees of obtaining a suceessful strike are somewhat meagre. Happily for him,
some of these are so restricted in their choice of certain types of =oils, moisture
conditions, &e., and exhibit such partiality for certain plants which serve them
as food, that seldom do more than one of these major pests oceur in any one field
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at the same time. Further, by taking pains in the preparation of his land previous
to planting, and by cleaning up (1H waste and neglected aveas, which form what
one might almost term sanetuaries where pests may breed unmolested, he is vidding
his farm of possil»le sourees whenee an inseet attnek may orviginate, rlm{ in 80 doing
le is greatly inereasing his chances of obtaining a regular stand of cane in his
plant erop.

Notwithstanding, as previously pointed ouf, the number of pests that may heset
the farmer at planting time, the writer is of the opinion that in many cases inseet
damage to newly planted sets is greatly exaggerated, and in the ma]nuh’ of eases
50 qu(!tr:-al failure fo secure a good strike is due chiefly to the lack of attention
paid to the details of plant selection and to the actnal eutfing of the plants themselves.
A ease in point oceurred quite recently when we were ealled on to investigate the
failure of a certain field of cane, which the firmer wrongly attributed to inseet
attack. When this matter was investigated, it was found that the plants he had
been using were from 2 to 4 inches in length showing one to two eyes only, which
practice shows a lack of knowledge of the general prineiples of sugar-eane growing.
The practice of planting three-eyed plants iy now almogt universally favoured, and
plants should not be eut less than about 9 inches in length, despite the faet that
more than three eyes may be ineluded in this length of eane. In exceptional cases
of eanes with long internodes, two-eye plants may have to he used to enable the
plant to pass through the planter chute, but sueh instances ave comparatively rarve.
Obviously, in the case nnder consideration three-syed plants should have been used,
and if this had been done a high percentage strike would have been assured, for
the forest land on whiell this failure happened, was, at the time of onr investigations,
earrying a falr moisture content. Small sets may strike and grow well in wet
situations, but as soon as drought conditions prevail for any length of time the
resulting plants ave the fivst to wilt and die. Then, some insects such as our common
brown ant (Pheidole prozima Mayr.) may take up their abode in these old dried-out
cane sets, and are frequently evedited with heing the primary factors in fhe death
of that q:-t whereas their presence there is chiefly secondary.

Again, the peculiar tendency which certain varvieties have when grown under
cold and wet conditions, of “‘bleeding’’ when eut early in the season, and later, failing
to ratoon, has frequently earned evil reputations for many insects which happen
to be present in that partieular field. Sueh reputations arve no doubt undeserved
sinee they may or may not in any way be assoeinted with sugar-eane as a souree of
food supply.

Fortunately, the eases cited above are not frequent, but ave typical of a few
that are met with from time to time. Information on subjeets which involve sueh
questions as eane cultivation can be readily obtained from the Field Assistant who
pays periodical visits to the varvions sugar-growing centres,

GREEN MANURES FOR CANE CROPS.
By H. T. EASTERBY, Director of Sugar Experiment Stations.
IIE practice of growing green erops, especially leguminous plants, is one that
can be strongly advocated in cane eultivation, Canegrowers frequently ask for
information as to the best seed to use, and the quantity per aere, and it is thought
that a short artiele would be of assistance to growers.

Shortly summarised, green mannres inerease the warmth and better the texture
of the soil, and such crops arve geuerally looked upon as inereasing the humus content.
Other advantages are—

(1) During growth the ground is shaded and moisture is conserved.

(2) Erosion of fine earth is prevented during leavy rains

(3) Weed killing is promoted.

(4) The deep tap roots of leguminous plants bring available plant food from
the subsoil to the surface soil,

(3) The interposition of a erop other than eane acts in minimising diseases
and inseet attacks.

(6) Any form of erop rotation i3 an excellent one te practice.

Nitrogen is the soil element that becomes the most quickly exhausted, and
s also the element that is the most expensive to purehase. Under favourable conditions
the modules upon the roots of leguminous ecrops contain countless thousands of
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baeteria which seize the nitrogen from the air. It is possible to add from 100 to
200 Ib. of nitrogen per acre.

The best forms of green manure to use for eane are cowpeas and Mauritius hean.
These can generally be procured at any large seedsman’s, but the priee varies from
year to vear according to the supply. If there were a regular demand for green
manure there is no doubt that farmers in the Southern part of the State would
cater for the supply, but the demand is not mearly so great as it should be, and
consequently farmers who grow this erop for seed ave few and far between,

Green manure seed is generally sown broadenst at the rate of one bushel per
acre. If it is drilled in, 20 1b. per aere are usually sufficient when the drills are
spaced 18 dnehes to 2 feet apart. In Northern sugar areas it is generally sown
broadeast, while in the South it is generally drilled. The best time to sow green
manure seed is from Oectober to the end of December—November is probably the
best month, In sowing broadeast it is generally sufficient to harrow the seed in, but
in any ease the seed should not be planted more than an ineh to a ineh and a-half.
It is a wise practice to sow after rain,

Cowpea usnally flowers in from fwo to three months if conditions have heen
favourable, but Mauritius bean takes as long as five months, but usually makes o
heavier crop.  The best time to plongh in green erops is at the time the seed in
the pods is in g milky condition.  Some difficulty may be experienced in ploughing
in a heavy erop of green manure, but by first volling, then dise harrowing, and finally
using the plough with a large dise, it becomes an easy matter to cover the crop.
Generally speaking, it takes from six to eight weeks for the crop to rot down.
1f this has taken place and the time is convenient, the ground ean be got rendy
for the suceeeding cane erop.

The following are analyses made of cowpea and Maurviting hean:—

Pounds per Acre,

Variety.
Nitrogen. Phosphorie Acid. Lime, Paotash,
Cowpea . . i Ry 151 35 - 96
Mauritius Bean .. s I 173 40 317 141

CANE GRUB ACTIVITY.

The Southern Assistant Entomologist (Mr. R. W. Mungomery) has furnished
the following veport for the period 151k September to 15th October, to the Director
of the Bureaw of Sugar Experiment Stations, My, H. T. Easterby:—

Oectober is the mouth when grub damage in the South is likely to become very
noticeable, and growers should keep a sharp wateh for the first signs of their
aectivities,  The dry weather conditions whieh are now prevailing will help to reveal
their presence, for it is well known that grubs have a greater effeet on a eane stool
during a dry period than during a wet period. Cane stools at whiell grubs are
feeding are characterised by the outer leaves of individual sticks assuming a sickly
yellowish appeavanee, while the central spindleg, though green, show a decided wilt,
which is unnatural with healthy growing eane. Bandieool burrows around a stool
of eane often furnish additional proof of grubs being present,

When the grower has satisfied himself that gimbs ave present, fumigation
should e resorted fo ag soom as possible, and provided that the vooting system of
the stool is not too badly damaged there is every reason to hope that it will
recover sufficiently to produce a fair crop, but it is almost futile to wait until the
young leaves are quite dry and the plant almost dead before fumigating, and
then to expect a erop.

It grub damage shows up in the spring months, paradichlorobenzene ean he usad
with good vesults. Care should be taken that this fumigant is not injeeted tno
deeply into the ground, otherwise it will not evaporate sufficiently to produce n high
mortality, and 2-3 inches will prove a sufficient depth in the Bundaberg and Isis
districts at whieh to bury these erystals. Paradichlor. has the property of giving
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off toxie vapours for a econsiderable time, and thiz is a distinet advantage when
we tnke into consideration the habits of our injurious searabwid grubs.  The
majority of these grubs remain in the second stage throughout the winter months
and assume their third stage in the spring., Soon after this last moult they usually
rise towards the surface and recommence feeding at the eane roots. Now, as there
is a marked overlapping of the second and third stages, it will be apparent that
there may be differences as great as a month or morg in the times at which dif-
ferent grubs resume feeding, henee parvadichlor. is particularly suited fo be used
as a fumigant in sueh cases, for when each successive grub comes to feed at the
stool and likewise comes within the effeetive rading, it is either killed or the
fumigant may act ag a repellant and drive it away.

Carbon Bisulphide as a Fumigant.

farbon hisulphide, when injected in the soil, though quicker acting than para-
dighlor., and killing the grubs in a much shorter period, does not possess the property
of remaining toxic over a number of days, and therefore would fail to kill those grubs
which rise towards the surface subsequent to the act of fumigation. Later on in
the year, towards December, when in the ordinary course of events thunderstorms
have oeeurred from time to time and the soil is in a fairly moist condition, grubs
for the most part will he found feeding near the surface (say within the fiest 8 inches
of s0il) and then the usge of carbon bisulphide is to be recommended in preference
to paradichlor. Used in sandy loam forest soil against third-stage ¢‘triehosterma’”’
grubs last December, a mortality of almost 100 per eent. was obtained.

With paradichlor. injeeted at the same time, the difference was very apparent.
Soon after applying the fumigants heavy rains were experienced and in a month’s
time no mortality had taken place amongst those grubs which were subjected to
this latter fumigation, and the cané had suffered quite as much damage as that in
the untreated rows. Later, however, after an interval of fine hot weather, the
treated rows began to look very mueh greener, and healthy suckers came away from
the stools, This plot then stood out in shavp contrast to the untreated rows which
had heen almost entirely killed, On eloser investigation it was seen that the
majority of the grubs had stopped feeding and were in a semi-paralysed condition.
Suceeeding raing accompanied hy a reduetion in temperature soon prevented further
evaporation of the parvadiehlor. erystals, enabling the grubs to vecover. They
have sinee heen watched with considerable intevest, and recent diggings revealed
the fact that they had pupated sunecessfully. On aceount of thig and similay past
experience, the use of paradiehlor. against large third-stage grubs is not advoeated
when the moensoonal season is imminent, earbon bisulphide being cheaper, easier fo
apply, and giving a higher mortality.

ENTOMOLOGICAL HINTS TO CANEGROWERS.

By EDMUND JARVIS.
Weather.

Very dry conditions have been experienced during the last fwelve months,
dating from August, 1927, to July, 1928; the rvainfall for which period has been
49.20 inches, or 42.24 inches less than the average annual precipitation for fhe
distriet of Cairns; while the fall during June to October of last year (1927)
happened to he 163 points less than the average for these five months of the year.

Don’t Forget the Date on which Greybacks Appear on the Wing.

Growers would do well to make a note of the date on which these heetles
are first noticed in canefields. Emergenee of cockehafers from the ground usually
takes place about twenty-four hours after a fall of from 3 to 4 inches of rain; such
swarming serving to indieate that about six to eight weeks later is the hest fime
for earrying out fumigation of grub-infested soil—viz., at a time when these larve,
being in the first and second stages of growth, are not large enough to caunse appre-
eiable injury to the eane roots,

Capturing Greyback Cockechafers.

Preparations should now he made for eolleeting eane heetles ou plantations where
feeding-trees of albohirtum happen to be conveniently situated, and ean be used
as trap-trees.
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The broad-leaved figs sueh as Ficus pilosa and glomerata, or the ‘‘Weeping
fig,”" ¥, benjamini, arve great favourites, and generally attract most of the beetles
in the vicinity of a canefield. Where found growing elese fo headlands it wonld
be a good plan on certain came areas to cut out surrounding vegetation to within
# radius of a couple of chaing in order to induce beetles to coneentrate upon them,
and to facilitate colleeting from same, During the first week from 20 to 30 per eent.
of greybacks taken in this way will be females, hut by the end of the second week
after date of emergence the sexes are generally met with in about equal proportions,
while during the third and fifth weeks after first appearanee of the beetles about
75 per cent, of those eolleetod will probably he females,

Remember that Both Sexes of the Greyback Cockchafer are Strongly Attracted
by Artifieial Lights.

It is neeessary to again remind readers that the so-called “‘Southern Cane
Beetle, " Pseudoholophy’la furfuracea Burm., is a totally different inseet from the
Greybaek of Northern eanefields. Mr. R. W, Mungomery, Assistant HEntomologist,
digeovercd that only about 1 per eent. of females of furfuracea arve attracted by
artifieial lights; whereas, it has been conelusively demonstrated durving the last
fourteen years that both sexes of the greyhack cockeliafer ave strongly attraeted te
acetylene and other arvtificial lights throughout their aerial existence. The propor-
tions of female beetles eaptoved in light-iraps a few daye after emergence from
the ground varied from 20 to 25 per cent.: hut about three weeks after emergence
(early in January) catehes during two conseeutive evenings viclded 47 to 75 per
cent. of the female beefles.

Emergence of Cane Beetles.

Greybaek cockehafers commenced to appenr on the wing around Gordonvale,
Mervinga, and Highleigh about the 6th November, when a few odd specimens were
seen flying to artificial lights. The earliest emergence noticed by the writer at
the Fxperiment Station was a female greyback which, on 4th November, was
attracted from a weeping fig (Ficus benjamini) growing against a veranda. No
decided flighting, however, took place until 15th November, so that by the time
these notes are published this cane-heetle will have started to lay its eggs.

When to Fumigate,

The time to commence treatment of the first- and second-stage grubs of
wholirtum (greyback eockehafer) will date from about the third week in December,
and eontinue until the end of Janvary, as long as ground to be fumigated remains
free from excessive moisture and the land eontinnes unshaded during midday between
the stools of eane.

The Farmers’ Friends.

Do not destroy soil-frequenting larvas which are predaceous or parasitic on
cane-grubs,

Some of the commonest of these ean be vecognised by the following brief
deseriptions :—

1. White maggot-shaped sluggish larvie ahout an inch long, which when ploughed
up are often found attached to or alongside dead or paralysed cane-grubs.

2, Dark-hrown elongate-oval coeoons from § to 14 ineles long, composed of:
silk hardened to the stiffness of writing paper., Those are sometimes exposed by the
plough, and contain either male or female digger-wasp parasites.

3. Shining white maggots about 1} inehes in length, hut more slender than
those of No. 1, and able to move quiekly throngh the soil by means of a pointed
heak., These predaceous larve of < Robber Flies'” pierce and suck the life juices.
from varvious cane-grubs,

4, Large flattened wire-worms, from one to two or more inches long, having
vellowish-brown shining bodies with six small legs close to the head-end. These
slippery, very active ereatures arve inveterate enemies of cane-grubs, seizing them
with their sharp sickle-shaped jaws, cutting deeply into the hody, and greedily
imbibing the succulent eontents. )

What Causes * Dead-Hearts.”’

(rowers should have o look oeeasionally at the condition of their young r}ﬂa_i-ut
and ratoon eane, at a time when the shoots are from 9 to 18 l‘le‘hI(_’S high. Wilting
or hrowning of the leart-leaves is usually due to the presence of some caterpillar
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tunnelling in the centre of the stem, Although the ** Lavge Moth-borer’’ is mainly
responsible for such trouble, the lnrve of two smaller moth-borers and of a plant-
cating beetle are also able to cause similar injury to the central leaves, All
shoots affected by ‘*dead-hearts’” should be eut out, taking care to sever them at
a point situated about 2 inches below ground level. These shoots should then he
erushed or burnt to destroy any pupm or eaterpillars remanining in the tunnels,
Infestations of lesz than about 10 per eent. do not as a rule necessitate control
measures.

POSITION IN THE NORTHERN DISTRICTS.

The Entomologist at Meringa (Mr, E. Jarvis) has submitted to the Director,
My. H. T, Easterby, the following reports on the Tenisfail and Ingham districts by
Messrs. J, H, Buzacolt and W, A, McDougall :——

INNISFAIL.

This year the Innisfail Show comprised the finest collection of exhibits and
events ever yet provided there. In combination with the South Jolmstone Experiment
Station and the Pathological Branch, a display from Meringa was presented, con-
sisting of various insect pests of sugar-cane and their hiological enemies, together
with charts and wall eases depieting their life-histories.

The opportunity was taken to talk with the many farmers interested in the
exhibit, and to endeavour to advise them, where possible, how to deal with some of
the more important pests.

Grubs have been very bad this season throughout the distriet, thongh sevaral
farmers in the Goondi area fumigated their erop earlier in the season. Mr, MacLean,
Field Officer at the Goondi mill, intends earrving out experiments on trapping
beetles by light during beetle-flight. e also direeted fumigation experiments on a
few farms in the earvly part of the year.

Considering the late month of the year in which the show was lheld, the
competitive eane exhibits were vemarkably good, especially taking into account the
faet that considerably more than half the cane in the distriet should be ent by now.

On farmg served by the Goondi mill, a favourite green manure is the Rice
Bean. This is a good cropper, and comparatively easy to plough in, and, although
very subjeet to the attacks of inseet pests, scems to do very well in that distriet.
The Riee Bean is, undoubtedly, of high manurial value.

INGHAM.

From the 1st to 5th October was spent in the Vietoria and Macknade mill areas.
The distriet was dry and very dusty,

The Beetle Borer (Rhabdocnemis obscurus Boisd).

Throughout the mill areas the damage by this pest is less than 2 per cent.
For the past two years tachinid flies (Ceromasio sphenophori Vill.) have not been
liberated in these arens. During the five years previous to this, when the borer
was a serious pest, 6,127 flies were distributed by officers of the Macknade mill;
also several liberations were made by this Station. In the event of bover damage
again becoming an ecconomic problem in these aveas, the faeilities for its seientific
eontrol are in readiness at the Macknade mill. The fly eages have not been dismantled,
and field officers arve in toueh with all farms thronghout the distriets.

The Pest Destruction Fund.

The mill areas arve divided into ten distriets (five in each area). The farmers
in eaeh district voluntarily strike levies, payable to a farmer secretary, for the
destruction of the various cane pests, chief of which are vats and cane heetles
(grubs and adults). This fund is independent of the mill managements, and is in
the hands of the farmers themselves. According to the distriet the levy is struck
on area under eane or on tonnage eut,

Grub Damage.

The greyback (Lepidoderma albolirtum Waterh.) has heen vesponsible for
considerably more than 80 per cent, of the grob damage in these areas. The last
attack was very mild, only showing up on a few farms in the Hawkins Creek,
Cordelia, and Stone River distriets. The affected fields were ent early, In the
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Macknade distriet, £177 1s. was paid in 1924.5 for grubs and beetles collected; in
1925.6 £127 9s. Td.; and in 1928 £1 4s. 6d. In both mill arveas, at preseut, the
grub damage is negligihle,

Damage by Rats.

Tt is to combat the rat trouble that most of the money of the various pest
destruction funds is spent. The Macknade district pest destruction fund paid i
1926 £4 for poison; in 1928 £30 4s. 6d. for poeison, and for labour for dropping baifs
£108 (approximately). At 6d. a raf, from 2nd July, 1928, £72 has been paid to
colleetors.  The vemaining distriets are in a similar position with regard fo vat
damage, and, with the exception of one district which pays 3d. a rvat, offer 6d. a rat
to collectors,

Various poisons have been fried—viz., phogphorug and bread, strychnine and eorn,
sirsenic baits, and the bavium hiscuit, At present the subject of rat poisons is in
its experimental stage. The barinm biscuit, For many reasons, would be the most
suitable, but some farmers doubt its worth as an effeetive rat destroyer. It is thought
that for rvats the poison should be changed periodieally.

Green Manures.

_ Last year 900 acres of green manuve (chiefly Mauritius bean) were grown in
Vietoria mill avea, In Macknade mill avea 500 to 600 acres werve planted last year,
and approximately 1,000 aeres (chiefly the two eowpeas and Mauritiug bean) this
year.

The Burning and Turning in of Trash.

If the field is to be ratooned the trash is burnt, but, before planting, more than
50 per cent. of farmers turn in the trash. As there is no borer problem to contend
with, the mill authorities strongly recommend turning in of trash before planting.
This practice is beeoming more prevalent every year. By various analyses it has
Deen proved that the torned-in frash is equal to one-to-two lots of green manure.

Cane Varieties Grown, and Gumming.

The following table gives the relative percentages of the different varieties
planted in 1926 and 1927 :—

Macknade Mill Area, Vietoria Mill Area.
Yar ety. -
1926, | 1927, 1926, 1027,
. Pér cent, Per cent, Ter cent, | Per cent.

Badila i s % e 22-0 24-2 32:4 | 318
H. 409 . .. e 36:9 24-0 20-3 | 22:0
N.G. 24, N.G. 244, N.G. 248 a6 39 06 [ Tl
Korpi .. o J 15:1 17-1 94 11-2
Nanemo 5§ - - 35 39 a1 2-3
Oramboo _—- - - 53 12-1 81 80
Q. 813 o 255 o 98 137 15:2 14-6
Innis .. P 2p s 08 0-8 11 1.2
M. 1900 Seedling : 0-1
H.Q. 426 o - - (-2
7 R. 428 (Pompey) .. Vi 0-3 i 01 %
Mixed (including D. 1135) .. 12 0-3 0-2 ((RY]

Before planting any varieties other than the fivst ten in above table, permits
must be obtained from the mills, Mill officers see that elean plants ave used for all
planting throughout both mill areas. In 1926, 35.9 per cent, of the plant was H. 409,
This dropped to 24.0 in 1927. At that time it was thought that this variety was
too susceptible to gumming. Now, however, H. 409 is more extensively planted, as
it was found that it is not so suseeptible as it was first supposed to be.

TL.G. 426 is eondemned on aceount of its extreme susceptibility to gumming,
and the 0.2 per eent. planted in the Vietoria area is for experimental purposes. It
is under striet supervision.

Thanks are due to the chief field officer at the Macknade mill and the secretary
of the Herbert River Farmers' League for intormation supplied.
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BIOLOGICAL CONTROL OF CANE INSECTS.

My, E. Jarvis, Entomologist at Meringa, has submitted the following report for
the period of September to October, 1928, to the Director of the Bureau of Sugar
Ezperiment Stations (Mr. H, T. Easterby) :(—

Vegetable Parasite of Cane Borer.

About four months ago some test tubes containing eultures of a vegetable
parasite known to attack a beetle bover (Rhabdoenemis %p.) found to affect sugar-
cane in the Philippines weve brought to this Experiment Station, instruetions having
heen previously received from the director regarding the advisability of our studying
its possibilities as a controlling factor against Rhabdocnemis obscurus Boisd. under
North Queensland climatic conditions,

These eultures, which were prepared by Mr. A, F. Bell, Pathologist to the
Sugar Bureau, in September, 1927, were grown on corn meal agar. During June
of 1928 this fungus was successfully propagated on sterile slices of potate, and by
the fifth day Mr. J. H. Buzacott, Assistant to Entomologist, who had been given
charge of this work, noticed n growth of hyphw, on which fructification appeared ou
the ninth day after inceulation; the average shade temperature during this period
being about 66 degrees Fahr, Of the various methods of infeetion tried, that of
spreading the spores on a piece of cane sectioned longitudinally and placing same
with eaged beetles was the only one that gave positive results, Other methods
used were—

(2) Imoeulating fhe beetles hy a platinum wire;
(3) Placing them in a eulture tube to erawl amongst the spores; and
(4) Sprinkling the beetles with water containing spores of the fungus.

Additional experiments carried out in September, 1928, demonstrated that this
vegetable paragite will grow luxurinntly on sterilised rice; spores of the fungus
being produced on this simple medium on the fifth day after inoculation,

Breeding and Distributing Parasites of the Weevil Borer.

The inerease of Rhabdoenemis obscwrus Boisd. having been favoured, as was
expected, by eonditions brought about by the last eyclone, speeial attention has been
hestowed on the breeding of Ceromasia sphenophori, with the result that during the
last few months (April to August, 1928) 1,127 living specimens of this tachinid fly
were rveared at Mervinga Fxperiment Station and veleased on thirty-ome different
selections among borer-infested cane. In addition to these consignments, field boxes
were established at Mourilyan and Mount Sophin, holding cane sticks containing in
all about 150 puparia of €, sphenophori.

Liberations of live tachinids were made on mill areas of the following districts:—
South Jolnstone, 463 specimens; Goondi, 205; Babinda, 232; Mulgrave, 107;
Mourilyan, 30,

The work of breeding and Tiberating econsignments of this useful parasite has
been given to Mr, W, A, MecDougall, Assistant to Entomologist, who has shown much
interest in this branch of biological control,

Entomological Exhibit at Innisfail,

Our Experiment Station was represented this year at the meeting of the Johnstone
River Agrieultural Soeciety, held at Tnnigfail on the 5th and 6th October.

Despite industrial trouble on the waterfront, which prevented many growers
from attending, the show at Tmmisfail this year was considered to be the best ever
held in the distriet, The SBtation exhibit, under the charge of Mr, J. H. Buzacott.
comprised showeases eontaining examples of North Queensland eane inseets, amongst
whieh were included the various life-eyele stages and inseet encmies of primary
cane pests such as Lepidoderma albohirtwm Waterh. (greyback cockehafer); and
the weevil borer of cane, Rhabdoenemis obscurus Boisd.

Other attractions were large dingrammatic colounred charts illustrating insect
life, and a number of store-hoxes holding pinned gpeeimens of many insects of decided
ceonomic importance.

Several growers availed themselves of the invitation to freely discuss matters
relating to the eontrol, &e., of insects which chanced to be troubling them, or to
seck information regarding eane beetles and their grubs,



1 Dec., 1928.] QUEENSLAND AGRICULTURAL JOURNAL. 519

Review of Past Field Tests with the Grub Fumigant—Paradichlorobenzene,

Between the dates 17th January, 19"’%, and 11th February, 1924, sixty-one
experiment plots, of size varying from /4 to § aere, were laid down in various eane
fields in the distriet of Cairns. Fumigation of thu treated plots was made with a
Liand injector designed by the writer for this purpose; while the doses of para-
diehlorobenzene used varied from ) to 1 oz (apoth.), and in most cases were
buried 44 inches deep, 12 to 18 inehes apart, and 4 to 6 inches from the cane stools.
Thus, the quantities used per acre varied from about 60 to 200 1b., which, however,
compriged several brands, differing in price and quality.

Most of these plots were fumigated during the month of December, several
in January and February, and a few in November,

The eane varieties treated were mostly D, 1135 and Badila, which bad been
planted during July, August, and Januvary,

Sixteen field plots fumigated with paradichlorobenzene, but which were not
gruly infested, served to illustrate the fact that this chemiecal has no injurious effect
whatsoever on the ultimate growth and development of the eane, secing that the
stools on all of these test plots were found at the end of the growing season to he
equally as fine and healthy as those on a similar number of check plots alongside
ench of the fumigated areas,

On the other hand its effectiveness against eane grubs, when these were present,
was amnply demonstrated on plots at Woree, Meringa, and Highleigh (see Bulletin
No. 19, pp. 39 to 47, Division of Lutomologvj

Success of Paradichlorobenzene in Russia against Scarabseid Grubs in
Vineyards.

It will be of interest to mention that this fumigant has recently proved successtul
in Russia for destroying grubs of Polyphylla fullo 1. a cockehafer which is very
closely related to our own greyback cane beetle. The following extract from an
artiele published in 1927 (Kiev. Nat. Commiss, Agriculture) gives o brief account
of the method of applying this fumigant in Russin:—

“Paradichlorobenzene has proved effective for the eontrol of Poluphylia fu'le L.
in the vineyards of the Lower Dnieper, Other larvee oecurring in the soil arve also
killed. It should be used at the time of planting out the young vines, which should
be set at a distance of 21 inches, in rows 7 feet apart, and the fumigant should be
placed in holes 21 inehes apart, the lines of holes being also 24 inches apart. The
paradichlorobenzene is applicd at the rate of about } oz to each hole at a depth of
about 34 to 4 inches and covered with soil. This applies to sandy soils; in heavier
elay soils the dosage should be inereased to about } oz

““Both larvee and pupre are killed by this treatment; oviposition seldom oecurs
in treated soil, and if eggs are Iaid the lavve are killed soon after hatehing.  The
effect of the :Eumigat:lml lagts throughout the summer and does not injure the young
plants. '’

Note—The above recommendations as to weights of doses, distances apart, and
depths of injections are practieally the same as those which have long been
recommended hy our own Sugar Burean for ecombating the grubs of a very similar
species of cockehafer—viz, the notorious greyback beefle of our Northern eanefields,

It is certainly very 1utemstm;, to learn that the sunceessful results now seenred
against Polyphylia fullo L. in Russia are practically the same as were obtained by
us with paradichlorobenzene during the years 1923-24, which the reader will finil
reviewed under another heading in the present nmnth]v report,

For the control of root-eating grubs in canefields, see full details given in the
“‘Queensland Agrieultural Journal,”™ vol, xxix., pp, 97-113.

If you like the “Journal,” kindly bring it under the notice of
your neighbours who are not already subseribers. To farmers it is
free and the annual charge of one shilling is merely to cover postage
for the twelve months,
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FIELD EXPERIMENTS AGAINST GRUB INFESTATICON.

The Assistant Entomologist at Mackay (Mr, A. N. Burns) has submitted the
following report for the month ended 12th November, 1928, to the Director of the
Bure¢aw of Sugar Experiment Stations (Mr, H. T. Easterby) :—

Field Experiments against Grubs at West Plane Creek.

Continuing a series of experiments eommenced by Mr R, W, Mungomery in
Pebruary last, in accordance with a request made by the Plane Creek Central Mill
Company and some of the West Plane Creek growers, a grub survey was earrvied ount
in order to establish a suitable loeation for laying down several fumigation plots.

Tn the summer of 1927 practienlly all the farmers at West Plane Creek suffered
severe loss of eane through grubs of the greyback eane heetle (Lepidodermea o bo-
Tirtum: Waterh.), and, in consequence, when the beetle emergenee of the 1928 summer
took place, hand eolleeting of beetles was largely resorted to, and the feeding trees i
the immediate vieinities of eaneficlds were in many cases destroyed. These factors,
combined with the abnormally wet season, were most probably responsible for the
marked deerease in grub infestation in this arvea this season. It was, therefore, fairly
difficult to loeate a site where conditions were most favourable for experimentation,
the principal drawback for fumigation tests being that grubs were not present in
Lirge numbers, A spot was decided upon, however, and four plots (with controls)
were put in.  Results of these are summarised hercunder.

Paradichlorobenzene (Crude Quality).

This plot eomprised seven rows each 1 eham long, fumigated with 1-oz. doses o
cither side of the eane stools. Doses were placed about 3 inches deep and from 3 to
4 inehes away from the stools. A control block containing six rows of cane on the
southern side of the treated plot was marked ont. The final ingpection of this plot
(11th Oetober, 1928) showed that the fumigated eane was ereet and green and in
every way superior to that in the control area, and more partieularly when compared
with the adjoining eane on the northern houndary, which presented a very withered
appeavance. This, as well as all the other plots, received 54 inehes of rain a few hours
after injecting, so this may have had o slight influenee on the results obtained.

See-Kay.

As the Plane Creck Central Mill Company had a sample of this material on
hand, n request was made to fumigate a few stools with it whilst the other plots were
heing injected. Accordingly two rows, each 1 chain long, and adjoining the para-
diehlor, control plot houndary, one on either side, were njected with -0z doses
placed on either side of the cane stools, 3 inches deep, and about 3 inches from the
cane plants, Considerable diffienlties were experienced in injecting this plot, as the
see-kay was very moist and sticky, and contained large masses of a gelatinous
substance, which prevented free injection, A quantity of the freer material was
separvated and used, but this, however, still being sticky, gave much frouble in
injeeting, A final inspection (11th October, 1928) of this plot showed that the two
treated rows of cane were considerably greener and better than the eane in the
adjoining control bloeks. The contrast, however, was not as marked as that obtained
with the plot fumigated with paradiehlor.

Carbon Bisulphide,

Iive rows, each one ehain long, and adjacent to one of fhe ““See-Kay'' rows
on the southern side, were injected with 1-oz. doses of this fumigant. The doses
werd applied on either side of the cane stools, to a depth of 3§ inches, and from
2} to 3 inches away from the eane plants. At the final inspection of this plot
(11th Oetober, 1928) the results were somewhat disappointing. Very little difference
was diseernible between the fumigated eane and the eane in the adjoining control
block, The cane was poor in both plots. In the case of this, and the following
experiment, no doubt the precipitation of 5% inches of rain a few hours after injeeting
would materially affeet these plots; results should, however, have heen better, as
hoth plots were veinjected in fine weather some two weeks later,

Carbon Bisulphide and Paradichlorobenzene (Saturated Solution).

A request was made to treat n small avéa with a mixture of the above two
fumignnts, as good rvesults had been reported at different times from their use i
Northern canefields. A plot of five rows, each one chain long, was therefore fumigated
with 1-oz, doses placed ecach side of the cane plants; 3 inehes deep and from 21 to
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3 inches away from the eane plants. As stated above, owing fo the very heavy
rain that fell almost immediately following fumigation, this plot was reinjected some
days later. The final examination of this plot (11th October, 1928) did mot reveal
as good o result as had been antieipated, the difference between the treated eane
and the eontrol avea alongside heing only slight. The adjoining cane on the southern
houndary was decidedly more withered, but the comparison with the aetual control
hlock (which was on the northern side) was not =0 marked.

Emergence of Frenchi Beetles (Lepidiota frenchi Blkb.)

Following a fall of some 14 inches of rain spread over a period of three days
(5th, 6th, and 7th instant) a small emergence of these beetles oeeurred at the
Experiment Station and grass lands adjoining. The beetles commenced to leave
the soil at dusk (about 6.50 pan.) and eontinued to fly about for some fwenty
minutes or so, by which time most of them had mated and become quiescent. By
8 pom, only isolated speeimens were to be noted resting on eane plants, low bushes, &e.
A large number of the beetles was colleeted, and it was interesting to note that
these were all considerably undersized, and were paler in eolour than is usual. They
had evidently emerged from their cells hefore they had properly ‘“hardened up?’”?
as their elytra and bodies were guite soft, and the white dusted seales on their bodies
usually so noticeable in this species were only faintly vigible. This may be confirmed
by the results of observations made from specimens being bred in eages at the
Laboratory, where the actual emergences from pups were ahout that time taking
place. The examples, too, that emerged in this flight could only be those that had
pupated elose to the surface, as the rain had penetrated to a depth of only about
8 inehes.  The beetles heing undersized is probahly aceountable from the faet that
from last June up to the present fall of rain, the precipitation for these five months
has been only 1.17 inches. Flying at the same fime as the ““frenehi’’ beetles were
odd specimens of the Dasygnathus Beetle (Dasygnathus australis-dejeani Boisd.), the
Isodon Beetle (Isodon pioteticollis Macleay), and a small speeies of Melolonthid,
probably Haplonyeha sp.

Occurrence of the Common Cane Skipper (Telicota augias-kreffti Macleay).

During the past few weeks the larves of this butterfly have been unusually
plentiful in eanefields on the leaves of young plant and ratoon cane. The writer
has mof before observed them in such numbers, and so widely distributed; in one
ingtance ne less than six larvi were taken from one eane plant,

The eggs are deposited singly on the upper surface of cane leaves and shoots;
they are of a yellowish pink (sometimes entively yellowish) colour, slightly flattened
at the top, and, if viewed through a lens, will be seen to be ribbed longitudinally.
The period of ineubation oecupies from six to eight days. The youung larva on
emergence from the egg is ereamy green with the head black. After the first moult,
the head becomes bhrown, and the body pale green. The fully grown eaterpillar
measures approximately 14 inehes in length, Individual examples vary very com-
siderably in the eoloration of the head; it is usually pale yellowish brown or light
brown without any markings. Some speeimens, however, have black markings
forming a friangle on the front of the face, and extending from the vertex to the
mouth, sometimes enclosing a small brown spot just above the mouth. The apex of
the triangle is sitnated at the vertex. One example was taken recently along with
many others, which had the head entfirely black. The hody is always translucent
apple green, sometimes slightly suffused yellowish. Oceasionally specimens are met
with having a small black spot on the anal plate, dorsally. Larve shelter within
portion of a rolled leaf drawn together with threads.

The pupa is also enelosed in a rolled leaf; it usnally measures abhout Z-ineh long,
though many are less than that. It is pale brown in eolour, with a raised black
spot oun either side of the dorsal area, just behind the head. The head bhears a
slightly raised rounded cap or operculum; cremaster slightly davker hrown, prominent.
Sometimes examples ave seen in which the abdominal segments ave suffused greenish,
the green eolour showing through the pupal skin from the internal tissues. This stage
oceupies slightly less than two weeks,

The adult botterfly measures about 11 inehes aeross the expanded wings, and is
coloured as follows:—

Male (above).—Forewing hrown-black, cell and base to sub-apieal area,
including three sub-apical spots; orange; distal avea, composed of confluent
spots, orange; ecilia, hrown black becoming orange towards lower angle.
Sexmark prominent, dull black, edged Tilaek,
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Hindwing brown-black, a large cellular spot and a broad irregular distal
; band, orange. (ilia, orange,

Beneath—Forewing brown-black, apex and outer edge suffused orange
brown, o large cellular spot and three spots near outer edge, orange yellow,
Spots on upper side of wing faintly visible.

Hindwing orange brown, eellular spot and markings near outer edge as
above, but paler and suffused brownish.

Female (above) —Forewing dark brown, a large cellular spot extending to
beyond middle of wing, orange, three sub-npical spots, orange, a band of
irregular orange spots near the outer edge. Cilia, brown-black, yellow near
hind margin,

Hindwing dark brown, a small cellular spot, and distal band of confluent
spots, orange. CUilia, orange.

Beneath.—TForewing as in male, markings near outer edge narrower.

Hindwing as in male, markings near outer edges narrower. .

This butterfly feeds naturally on blady grass (Jmperata arundinacea) and has
a very wide range, extending from Illawarra to Cape York. The true Telicofa
augias (Linn,) oeeurs in Java,

FIELD REPORTS.

Mr, J. C. Murray, Southern Ficld Officer, has submitted the following report for
the period 12th September to 126h October to the Direetor of the Bureaw of Sugar
Experiment Stations, My, H, 1. Kasterby:—

GIVELDA.

The eane here Tooks well, but rain is needed to bring up the newly planted areas.
Clane varieties growing arve M. 1900 Seedling, Q.813, H.Q). 285, Black Innis, and
D, 1135, High c.es values are being obtained for all of these,

In ratooning Q.813 farmers are recommended not to use implements too
vigorously and to be careful nov to touch the stool. The root system of this variety
is small and the stool is easily dislodged. *

A considerable amount of fertilising has heen done in this loeality, the results
indicating the value of potash,  Ilowever, the growers have no really definite
information as to which manurve works the best, because so far they have earried
out no local experiment. In regard to making a manuria]l experiment on his farm
a grower would possibly reason as follows:—* ‘I am not getting the tonnage 1 should
get, yet the ground is well worked, the rain hag fallen fairly regularly, and there is
no serious disense. My soil must be getting short of plant food. When 1 come to
think matters over, 1 have been on this farm for fifteen years and have put nothing
back into it. It iz obvious this is not a good state of affairs.’’

The farmers must then think of two things—what to apply and the method of
application, The latter question requires carveful counsideration, as the praectice of
manaring hag shown. There arve three aceepled methods—placing manure in the
drills; drilling about a foot away from the eane when the plants or shoots are about
six weeks old; and broadeasting on the interspaces, The latter method has a good
deal to recommend it, as an even distribution of fertilizser is obtained over the field.
Onee a cane erop is well established the roots are tuking tribute from every ineh of
soil. Experiments with manures should be eombined with methods of application,
Jrertilisers that are a Source of nitrogen (sulphate of ammonia and nitrate of soda J
should not be applied unless conditions are moist. Farmers arve recommended to green
manure on the Givelda soils.

MULLET CREEK,

The eane in this loeality appears to be good, although in some instances the
e.e.s, values are nol absolutely satigfucfory. This applies morve partieularly to the
B.K.2 and D, 1135. Other varieties growing are B. 208, M. 1900 Seedling, H.Q. 285
and Q.813; Q. 855 was also noticed coming to the siding. There is a considerable
improvement noticeable in regard to transport facilities in the Mullet Creek area
the majority of the farmers now hauling with motor lorries, ’
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The following recommendations are made to growers in the Mullet Creek distriet.
Whatever cane the farmer decides to grow he shonld be very eaveful fo get healthy
plants. On the state of the set and the quality of the early eultivation depends very
largely the suceess of the ratoon erop. Make the plant crop vigorous, and with
few exeeptions, good ratoons will he obtained.

Manuring, but only after local experiment, should be practised. Chance applica-
tion of commereinl fertilisers is not at all in the best interests of the growers of
sugar-ecane.

WALLAVILLE.

The eane on the line between Goondoom and Wallaville looks wvery healthy,
but rain is wanted. Very fine eane of high sugar content ean be grown on fhese
dark soils,  The railway is convenient for the farmers, the department having an
excellent service with a siding every wmile or so.

Cane varieties making a good showing here are DM, 1900, Meerah, Q.S813,
I1.Q. 285, Unfortunately, Meerah iz a variety suseeptible to gnmming disease,
therefore the growers arve advised to be cantions ahout planting it.

BAROLIN.

The soil in this area has retained ity moisture gplendidly in the faee of a spell
of very dry weather., Rarvely ean dry soil be found at a depth of eight inches.
The eane is striking well and is healthy, If rain eomes reasonably soon there should
be a good summer showing of cane. The farmers arve doing a eertain amount of
fertilisation, mainly bonemenl and potash.

Canegrowers often inguire as to the difference between steamed bone and raw
bone, The following particulars will be of value to them:—

Raw boune containg about + per cent. of nitrogen and 22 per cent.
phosphorie acid, about 5 to 7 per cent. of which is soluble, the rest being
insoluble. The phosphorie acid in raw bone is slowly available to plants, its
ngefulness extending over several years.

Steamed hone hag been so treated to free it from faf. IFat is more or
less objeetionable in a fertiliser. Steaming reduces the mnitrogen in the
hone so that it containg about 28 to 30 per cent. of phosphorie aeid and
about 14 per cent. of nitrogen. About 6 to 9 per eent. of the phosphorie
acid is available, Steamed hone can be ground mueh finer fhan raw bone
and this greatly increases its value for immediate nse.

Generally, the prospects are good. The standard of farming is high, although
all interspace work is taking longer than it shonld—that is, if it is done thoroughly.
Tull width distributions for interspace manuring arve also required. Thege should
be simple and cheap. A hopper hox supported by two sulky wheels with rakes
behind will answer the purpose.

The smail grower should be eareful not to impose an undue burden on himself
with machinery. Over eapitalisation should be earefully avoided,

Mr. J. €. Murray, Southern Field Assistant, roports, 19th November, 1928 :—

The spring has been dry, consequently the cane planfed after the winter has
bheen very slow in coming up. Notwithstanding this. the percentage of misses will
not be high. All the mills have had to veduce their original estimates, but this
has been compensated for by the high ec.c.s. value of the eane. Tt is very much
better to grow small erops of high sugar value than big crops low in e.e.s.

THE ISIS.

Autumn Plant—Growing well, but affected by dry weather. Apparently free
from serious pereentage of disense infeefion,

Spring Plant—Striking slowly and rain wanted. This has been a puzaling
spring for the growers, the early part being mueh too cold to plant, and as the soil
warmed the weather became inereasingly dvy. It is probable that the spring plant
eane will be satisfactory. )

liatoans.—-BatO(nls this spring are very good. In most fields the shoots grew
without any evidence of shyness, The most vigorous ohserved were the Blaek Tunis

38
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ratoong, This eane is coming into favour in this distriet. 1t is a variety that stools
and ratoons with quick-growing qualities and a good sngar content,

Standover.—There was not much standover cane in the Isis area. It cut in good
condition with a high average e.c.s,

Cane varieties looking well in the Isis district are:—N.G. 147 and N.G. 103 on
Mr., Garnstrom’s farm at South Isis, ILI, 28, M. 1900 Seedling, Black Tnnis, Q. 513,
and H.Q. 285, As standover canes N.G. 16 and Badila are making a good showing.
Tt is worth noting by cane-growers that Black Innis is thought to be identieal with
M. 189 (see ‘‘Varieties of Sugar Cane in Queensland,’’ 1926, Bulletin No. 2 of the
Bureau of Sugar Experiment Stations).

The two first named are making a good showing., N.G. 147 was introduced by
the Burean of Sugar Experiment Stations from New Guinea in 1912, as also was
N.G. 103, DBoth these eanes were again brought in from New Guinea in 1814 by the
C.B.R. Company, Following arve descriptions:—

N.G. 147 —Habit—erect; internode—barrel  shaped: waxband—heavy; eye-
groove—long and shallow; leaf-scar—prominent; eye—strong, medium-sized. well
defined ; trashes—freely; root system—light; colour—dark brown.

N.G. 103,—Colour—olive green, with light red to brown-coloured stripe; habit—
erect; waxed—heavily; internodes—barrel shaped; eyes—medium and pointed; stooler
and germinator—good.

Another variety that is making very good growth is F.IC 28, When thinking
of eane varieties, farmers should remember that no man can speak with any authority
unless he has had a cane under observation for at least six years. There is an
inelination in reeent years to make definite pronouncements prematurely regarding
sugar-cane varieties—pronouncements perhaps on one season’s observation. This is
very foolish and misleading, as is amply shown when varietal resistance to dizease
is gpoken of,

BOOYAL AND DALLARNIL.

Farmers in these areas are well satisfied with their erops from a e.e.s. poinf of
view. The cane was light owing to the dry weather. No hiteh has occurred
throughout the erushing season. Regarding varieties and general agrieulfural con-
ditions, there is nothing fresh to report sinee last visiting these places.

MARYBOROUGH.,

Crushing here proceeded smoothly throughout the season, and farmers appear to
have had satistactory returns. The cane is ratooning very well. The plant cane is
also satisfactory. The industry here is on a small seale, but is nevertheless in a
promising position. Interest is now taken in better varieties, the wiping out of
digease, and the use of fertilisers. There are still some cane varieties that should
not be grown in the Maryborough distriet. When planting again, growers are
requested not to grow Meerah, Rappoe, or Striped Singapore.

Some of the land requires draining, The best kind of drain on the river flats
would be what is ealled a ditch drain, This should be about 2 feet deep and about
8 feet wide, All kinds of farm implements ean pass over a drain of this deseription.
Tt is the most serviceable wherever it will drain the land sufficiently, The grade
of an open diteh must necessarily be low, otherwise the soil will wash. A fall of
abont 6 inches is enough. Curves should be very gradual. especially if the fall is
greater than this. If a diteh of this deseription were running full after heavy rain,
the water would be flowing at about 7 miles per hour. It is best, therefore, to build
these diteh drains with a very gradual fall. Plant grass in them, if possible, 1t
would appear that a drain of this type takes up a lot of land, but it should be
remembered that badly drained land is the eause of heavy loss to Queensland farmers.

PIALBA.

At the time of visiting this distriet wagons and lorries were beginning to come
in with a flag of green fops, indicating the last load. The seasgon’s operations have
been smooth, ne hiteh oecurving during the erushing. The weather has been very
dry, nevertheless the ratoons arve making an excellent showing., There should be a
very good ratoon erop herve next year. Regarding cane varieties, there is nothing fresh
to comment upon since last visit. Probably the highest c.e.s. values were obtained
from . 813,
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The Novthern Field Officer, Mr, 4. P, Gibson, has submitted the following
report on  the important sugar-producing area of Innisfail, for the period
17th September to 19th October, to the Director of the Bureaw of Sugar Erperiment
Stations, Mr, H. T. Easterby:—

Weather.

The weather for this period has been warny dry, and dusty., Tanks arve empty,
wells are failing, water for domestic use is searvee, and is being carted, costing
8s. per 100 gallons, and there is much sickness. A good general rainfall is urgently
required.

1928 RAINTALL,

Tnnistail, South Johnstone Sugar
Experiment Station.

January < i .. 1545 55 11.12
February s s ..o 26.25 o 26.82
Mareh e i .. 34,50 - 30,72
April . i cx 8580 - 7.90
May e i o 807 - 8.68
June . wi wn IS i 1.26
July i - ww  BAP e 5.11
August, e i sw 38 e 3,66
September ik 5 G 002 ik 0.12
Oetober (to 22nd) oL o 008 = 0.00 (to 13th Oct.)
101.93 95.39

The Crop.

The district crop is composed mainly of Badila; this kind possesses the qualities
of a good all-round eane on the better Northern lands, At the moment the crop
is expected to yield about 42,000 fons more cane than that milled in the season
1927.  Obviously, this tonnage would have been much greater had not eane grubs,
weevil borers, and premature arrowing seriously affected its growth. The dry
harvesting time has, however, permitted its quick removal, and at the same time
proved favourable for its ripening, Sometimes crops experiencing abnormal growth,
owing to drought or early tasseling, ripen speedily. When the ripening period is
short, the cane becomes over-ripe and loses its sugar. Should nothing unforeseen
happen, little, if any, of the 1928 erop will be left by the middle of December,

Minn ES1IMATES.

‘ Cane Milled, Cane Estimated, Approximate Tennage of
1927, 1928, Cane Crushed.
Tons, | Tons, |
South Johnstone 156,340 178,000 | {to 13th Oet,) 128,000
Mourilyan .. ol .| 164,882 160,000 | (to 13th Oct.) 100,000
Gloondi ‘ 151,430 ll 177.000 ‘ (to 29th Sept.) 119,000
| 472,652 515,000 | 347,000
| |
Cultivation.

The use of tractors, hig and small, is ever inereasing. They are foremost in
hastening operations, and in cheapening most of the field work. They have taken
the plaee of horses in hauling the loaded cane trucks from fields to permanent ways.
Sometimes the field line is damaged, the result of a eareless, inexperienced driver.
Rotary hoes or cultivators are increaging in popularity; they may be attached fo
most modern wheel or caterpillar types of fractor. The chief uses are as follows:—

(a) Finely dividing exhausted cane stubbles, before plonghing;

(b) Tilling early the soil between the eane rows;

(¢) Chopping trash to pieees, before it is plonghed in;

(d) Barly weed destruction on headlands or rvesting fields;

(e) Shaving the surface of improperly harvested or high stools, This opera-
tion requires eomnmon senge, otherwise damage instead of good will result
—the hoes should be kept reasonably sharp.  Several farmers still toil with
the old bow and arrow type of cultivation.
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Pests and Diseases.

These are vespousible for mueh deterioration or total erop destruetion. The
essential preliminary to the abolition of these is to outlaw them. They continue fo
spread, mainly, by indifference or ignorance. Cane grubs and the weevil borerg in
parts still are formidable pests, Rats, army caterpillars, and the larvae of the hig
top moth and tineid moth horver also were noted. Teaf Seald is widespread and
very severe in IL.Q. 426 and Gorn family of canes at Silkwood and El Arish.

Fertilising.

The quantity used ig annually inerensing. Different quantities, different manures,
and different methods of distribution were noted. The time of applieation so that
the erop derives the best results is ever a problem. Lack of moisture for the present
may hinder the finer cane roots assimilating the fertilisers whicli ave heing added.

Green Manuring.

This is not grown to the extent that it deserves to he; the soil in thig region—
especially the porous red—seems to be lacking in organic matter. The growing of
leguminous erops and the ploughing in of trash, where practicable, are highly
desirable for its improvement.

MOURILYAN.

The management of this mill keep on trying te improve factory conditions,

Milling.

The variety almost entively grown is Badila. The harvesting of some Pompey
(7 R. 428) has been purposely delayed and an inereased sugar content resulted. The
factory is milling clean eane of high quality. Its crushing rate per hour and
the mill efficiency ave greater than cver hefore; 51.8 tons of eane are being crushed
per hour, 7,002 tons of cane being the greatest amonnt treated in a 44-hour
week, The mill average e.c.s. for the week ended 13th Oetober was 13.92 per cent.;
for the season to date, 14.14 per eent.; 7.23 tons of eane were wanted to make one
ton of sugar. Only 0.8 per cent, of the crop has heen fired hefore harvesting; this
is most satisfactory. Work in the field is being hurried along; the weather being dry
for so long there should be no exense for grassy or poorly tilled ervops. Pests, thongh
severe in isolated parts, are fewer here than in neighbouring mill arveas. Despite
the long and prevailing dry weather the new crop looks wonderfully greem; the
curling of the leaf suggests that it is in serious need of moisture. Recently planted
cane will suffer more than that planted and established; the dvy hot soil will rob
the plant of its moeisture, when it will become wealk, or completely perish.

SOUTH JOHNSTONE.

Much of the 1927 erop was late eut and was short of stem when it tasselled.
This, and severe grub and weevil borer destruetion, reduced the first estimate hy fully
20,000 tons, There is mueh undulating, voleanie, red, rather porous seoil in this
area, and the planting of cover crops would improve its fertility and vetard plant
food leaching; this at the moment ig just a patechwork of striking colours. The erop
growing on high and low land is now showing signs of distress. —

The main kinds of eane grown are Badila, H.GQ. 426, and some Goru, The two
last mentioned ave mueh diseased in parts, and in some ingtances are grown on Badila
land. The Gorn family of eanes should be entively ruled out, and more attention
should be paid to the selection of healthy and pest-free seed. 1t the farmers could
be indneed to pay more attention to this and refrain from using different varieties
for filling the vaeaut spots in plant cane, the arvea of disease would be considerably
lessened. Some eane ratooned poorly. The perishing eanes are good breeding places
for the horer, and, also, arve likely to eause dry rot in the stool.

The mill has been working for some time now; it was not working full time when
the aren was inspected, owing, it wag said, to some gangs vefusing to harvest eertain
eane evops until fired. The greatest amount of cane treated in a 48-hour week was
7,320 tons, and in a 44-hour week, 6,800 tons.

EL ARISH.

Here the growers are returned soldiers; they produce about 30,000 tons of eune
annually. The bulk of the harvested cane is sent to nearby railroad stations, whenee
it is derricked from small to big wagons and railed to the Tully for milling. The
prevailing rainless weather has enabled the harvesting and cultural operations to
proceed without interruption. Badila is mainly grown. H.Q. 426 and a lesser quantity
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of other kinds were noted. Seme cane stubbles have produeed too long. Tack of
money to clenr the field of its encumbranees so as to permit the use of the plonugh
has been the major reason for this, More land is being brought under the plough
annually. In some ingtances the eost of produoction and work of the l:avl; -breaking
type could be minimised by drawing the seattered field logs together, better still,
right off the area, thus ]':crmitting the judieious and timely use of tht iutersynwe
implements,  Obviously mueh depends on proper plant selection. Parmers should
exereise the greatest of eare when selecting their seed. There is overmuch Leaf Seald
in the area. H.Q. 426 is seviously troubled with this, and Badila is to a lesser degree.
Two stools of Brown Rot were located; bananas, like cane, arve also affeeted with
thiz complaint when grown adjacent to certain kinds of stumps in new serub land.
Weevil borer damage was bad in parts. Larvee of the big top moth borer and the
tineid were noted. Iiat injury was more severe along ereeks,

Lime—A small quantity of burnt coral has been used, and the result will be
watelied with intervest.

GOONDI.

The hulk of the available cane to harvvest has been eut, Operations in field and

mill have proeceeded smoothly and well singe the beginning, Varvieties grown are
Badila in the good land and Pompey in the poor, The latter mentioned kind is being
reduced as much ay possible. Farmers here scem to vealise more the great benefits to
ba gained by green manuring; many resfing fields have heen planted with Mauritius
beans; this, like eane, rvequires vain,  Greater efforts to improve the soil by trash
conservation are conducted here; such a procedure is always considered good farming.
In some quarters it is rvegarded as a medium through which some pests and fungi
are carvied over to subsequent erops, and therefore is better fired. Cane trash is
treated in one of the many following ways:—

(a) Tived;

(b) Volunteered;

(&) Relieved; trash drawn off cane stools only;

() Rolling; trash removed to alternate drill and the bared inferspaces tilled;

(e) Ploughing in of trash; hest of all, but not practicable at all times.

When trash is left on the surface it decomposes or ig weathered, so that the most
valuable part of it is lost to the atmosphere,

Grub destruetion was severe.,  This pest seriously undereuts the stubble
foundation or rooting system, and the cane rapidly peushn-s Early in October,
farmers reported having seen some mealy baek heetles on the wing.

BABINDA.
My, Gibson veports on the Babinde sugar-cane producing areas, inspected 23rd
Oetober to 3rd November, as follows:—

Weather and Rainfall,

Hot, sunny, rainless days, with moderately cool nights, were experienced during
the month.

January s ]
February - e 2624
Marveh .. . Lo 428
April .. Y Lo 621
May i als .o 1106
June & 5 i 1.66
July .. .. .. 596
Angust .. - e 3.84
September - - 0,10
Oetoher =10 o 310
November I o 034 (to Ard)

112,99 inehes (to 3rd November).

It will be noted that very little rain has fallen during the last eight weeks, which
is unusual for the loeality, which iz recognised as being the wettest in Quecnsland,
This abuormal streteh of hot, dry weather parched the vegetation and diminighed
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the water in the erecks, but, providing it does not last too long, will he a llessing
in disguise in so far as cane culture is u.’om‘(.mml for the following reasons:—

(@) It has maintained the erop sweetness and permitted it to be harvested in
a quicker time;

(b)) It has ameliorated the soil and improved its meehanical condition;

(¢y It has enabled farmers to thoroughly till and suppress the weed growth.
Furthermore, when rain does fall, the new erop being eclean, well tilled,
and still growing, must quickly cover the hare interspices, tima u'ducmg
weeding and production costs.

Rising day and night temperatures, accompanied with different sky appearvances
at the end of October, heralded a weather change. Some rain of a pat(‘ll\ nature
fell on the 1st instant; this, though small, will do good and has gladdened the hearts
of the farmers.

Babinda is one of the most desivable cane-producing aveas of the North, in that
it has the soil, the rainfall, the ¢limate, and the field problems are less numerons than
those situated where the rainfall is insufficient; the most serious trouble due to
excessive wetness is weed suppression and the difficnlty in preparing the soil well
hefore planting,

The Crop.

The crop eonsists mainly of Badilu, some H.Q). 426, and g little Gorn, At the
outset thig was foreeasted to yield 190 000 tons, which is greater by some 12,000 tons
than that milled the previous year, and the estimate still remains at that figure,
although grubs, premature arrowing, and weevil borers more or less damaged or
retarded the growth,

Harvesting and Milling.

The end of the season is in sight.  Ldeal conditions for the greater part have
prevailed for harvesting. Severely grub-damaged erops were harvested early; the
Tighter erops now are being fired before cutting. Operations in field and mill have
progressed smoothly and well; there has been an adequate supply of cane, and in
consequence record weekly tnmmg,us Lave been treated, which has enabled the factory
to treat a greater tonnage in a shorter time; The general quality of the cane has
been good; 157,000 tons have been milled to S8rd November, and it is expected the
balance of about 35,000 tons will have passed between the erushers by Tth December.

Cultivation.

The long streteh of dry weather has permitted constant tilling, the area, generally
speaking, ig therefore cleaner and iu a better ovder than previously. It is elear that
the eleaner fields and their surroundings must, with the improved erop hosbandry,
result in an inervensed 1920 erop yield, The arvea on which the grub-destroyed cane
was ceut early was speedily ploughed and immediately replanted. Most of the plant
cane was early planted, and its germination on the whole has been satisfactory.

Drainage—Several growers have improved their eanefields by draining,

Fertilisers.

Our canegrowers are peginning to realise the great value of fertilisers, and also
the benefits to e gained by earvly application, To secure a well-balaneed plant foot
mixture and one suitable for different canes and soils is always o problem, Cane and
soil analyses, together with carefully laid out field plots, should afford some
interesting and valuable assistance. Suflicient moisture to act as a solvent is required,
so that it may be early assimilated Dby the roots. Fertilisers should be applied within
three months from planting or entting; two dressings, though morve costly, are often
better than one.

Filter Press Cake.

The value of this spread over the less froitful spots is not understood. Tt
contains some lime and phosphates removed from the eane juices. Its scarveify,
together with the cost of application and inereased weed growth, ave the main
ohjeetions to its use. I weeds grow, so must the eane, and the faster it grows the
sooner will it cover the interspaces. It is heneficial broadeasted over resting fields
and mixed with the soil by subsequent cultivation, Inereased plant germination and
growth may be had by placing same in eane drill with seed. The use of too much
must be gnarded against,
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Diseases and Pests.

Leaf Scald was very bad in Goru, bad in H.Q. 426, and was found in most Badila
fields. The first-named cane has served its purpose in some placed and should now
be eliminated. Weevil-borer destruction is too severe, and is increasing in spite of the
fact that its parasite is widespread at present, and is abundant. Trashed cane is
more affected than is untrashed, Numerous beetles and larvie were found in some
perished and disseeted cane stools. The flies are reduced in number when all the cane
18 harvested, so it is late before they inerease sufficiently to offer mueh resistance,
therefore the breeding of one of our most dreaded cane pests is interrupted but little,
Quarter-acre patehes of borer-infected cane should be permitted to remain throughout
the distriet, and if done should insure o larger supply of early flies.

WAUGH’'S POCKET.

Most of the available eane for milling is harvested. The mew crop, though
possessing a good colour and making satisfactory progress gemerally, has not received
any interspace eultivation, and in consequence the soil is now refractory. Leaf
Seald and weevil borers have been noted, and the liberation of taehinid flies is
recommended.  Apparently there is much good soil in this distriet. The progress
of this pocket is hindered owing to its not having a trafficable road.

Prospects for 1929 are promising at present for another good erop; but some rain
is wanted to ensure its continuous growth,

TICK CLEANSING OPERATIONS.

Mr, W, Forgan Smith (Acting Premier and Minister for Agrienlture and Stoek)
announced recently that tiek cleansing operations were being earried out under
a scheme in which the Commonwealth, New South Wales, and Queensland Govern-
ments were co-operating. Each of the Governments had appointed a representative
to a eommitteo that is known as the Cattle Tiek Control Commission, and the first
meeting of that Commission was held in Mareh, 1927, This ecommittee hag heen
entrusted with the control of tick cleansing operations.

Tt was arranged that the tick cleansing operations would be commenced in New
Sonth Wales, the infenfion being that when that State is eleared of ticks, the work
would be extended fo (Queensland,

Systematic attempts are now being made fo eradicate the tick in the Northern
Districts of New South Wales. The Minister stated further that the chairman of
the Tiek Commission, at a meeting held recently, mentioned that many stockowners
were of the opinion that ticks were still being introduced into that State through
tiek-infested cattle in Queensland being allowed to run on country adjoining the
New South Wales border, and the ehairman suggested that a survey might be
made of the ecountry adjoining the New South Wales border for a distance of, say,
five to ten miles, and particulars obtained as to the approximate number of cattle
running on this area, in order that, at a later period, this portion might be dealt
with. No action beyond that indicated above has been taken in this eonnection.

Immediately that the New South Wales tervitory ig vendered free from ticks
there will he full justifieation for Queensland to devote closer attention fo the work
of tick eradication within this State.

If you like this issue of the Journal, kindly bring it under the
notice of a neighhour who is not already a subseriber. To the man
on the land it is free. All that he is asked to do is to eomplete the
Order Form on another page and send it to the Under Secretary,
Department of Agriculture and Stock, together with a shilling postal
note, or its value in postage stamps, to cover postage for twelve
months,
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The Banana Weevil Borer in Java, with Notes
on other Crop Pests.
By J. L. FROGGATT, B.Se., Entomological Braneh.®

I have to submit the following report of my visit to Java to study
the position of the banana weevil borer (Cosmopolites sordida Chev.) and
to search for and, as far as possible, study any parasites of or predators
on that pest, and if practicable to forward supplies of such to Queens-
land.

The report has been written in two parts, the first dealing with the
subject of the banana weevil borer, and the second treating of matters
relating to sugar, tea, coffee, &e.

Leaving Brishane on the 26th May, 1928, T arrived at Batavia on
the 11th June. After arranging finaneial matters and presenting my
eredentials to the British Consulate, I left for Buitensorg the following
morning, where I presented letters of introduetion to the Direetor of the
Department of Agriculture and Commerece, Dr. Barnard, to the Director
of the Department Landbouw, Dr. den Berger, and to the Acting Director
of the Institut voor Plantenziekten, Dr. van der Goot. At the Institut a
room was very kindly given me and every facility offered for carrying
out whatever investigations 1 wished to make. In reference to banana
culture, &e., T was introduced to Heer Ochse, who extended me all
facilities possible for obtaining the information desired, and also later
made all necessary arrangements for supplying the bulbs of selected
varieties of banana plants for introduetion into Queensland.

After spending about a fortnight on investigational work in and
around Buitenzorg, I arranged, with the adviee and co-operation of Dr.
den Bevger, a trip through to Banjoewangi, ealling at Bandoeng, Garoet,
Paserocan, Malang, and Djocja on my way. Through the courtesy of
Dr. den Berger, the agricultural officers in each centre took me round
their respeetive distriets and supplied me with local information. Leaving
Batavia on the 20th September, 1928, I returned to Brishane on 4th
October, 1928,

PART I

The Banana Plant in Java.

Bananas were found to be grown in all eampongs, agricultural settle-
ments, thronghout the distriets visited during my trip through Java, the
fruit constituting one of the important foods of the natives. In only one
section of the island—namely, the Banjoewangi area—are bananas grown
for export, and even there they are grown by the natives and supplied
at a fixed price per hunch to the exporter at the wharf at Banjoewangi.

It is not the general practice to set aside definite sections of the
campongs for the growing of this fruit alone, and eultivation such as is
carried ont in Queensland was not observed anywhere,

The banana plant appeared to grow to the best advantage in
situations where the ground was sheltered from the full foree of the heat
of the sun. Wherever it was growing in exposed situations, both the
growth of the plants and the bunches from them were less prolific than
where they were more sheltered.

* This article comprises the major part of a memorandun 1:1':31f£:1'et'l_ by Mr.
Froggatt on his return from Java—R.V,
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Prare 147.—PrEDacRoUs ENEMIES oF THE BAwANAs Wenvin BorEr N JAVA.
Chrysopila ferruginosa (Wied.).—1, Eges, > 15. 2, Larva, % 3. 3, Pupa, ¥ 3.
4, Imago, * 3.

Plaesins javanus (Er.)—5, Eges, » 2. 6, Larva, »x 2. 7, Pupa, X 2.

8, Adult, x 2.
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Although a number of varieties of hananas are known in Java,
there are relatively few that arve held in general favour for consumption
by the Europeans. I was informed that the list of known varieties does
not apparently represent all that are grown hy the natives, as others are
being recorded from time to time.

The banana, being so universally grown for local consumption, ealls
for no special attention as long as the supplies are adequate for the
demand.  Furthermore, if a plant becomes sickly it is very readily
replaced; all that is required is to dig a shallow hole, into which a
medinm-sized plant, dug from a nearby stool, is placed, and cover the
bulb over with soil and ram it firm. On account of no detailed study
having been made of this crop, I was unable to obtain definite information
on the time taken from planting to bunching, and from bunching to the
cutting of the fruit, although it would appear that the full period is less
than twelve months. This would, of conrse, show a variation with the
age of the plant selected for planting, this depending on the faney of the
native; apparently there is, however, a variation due to alterations in
the climatic conditions at different altitudes. Neither were data availalile
on the length of economis fe of a stool,

After a plant bunehes, the stalk is either eut off a foot or more above
the ground and then cut across into two or three pieces, these being
piled against the standing plants, or it is half cut through and left
hanging. The subsequent decay of the plant tissue is very rapid,
especially in the moister districts of the island.

The Banana Borers in Java.

There are two species of Curculionids breeding in banana plant
material in Java, Cosmopolites sordida Chev. and Sphenophorus
planipennis Gylh.

C. sordida breeds in the bulbs and cut stems, while 8. planipennis
apparently confines its activities to the stem tissue after the buneh has
been eut or after the plant has died either as a result of attack by
O, sordide or from other causes.

(. sordida apparently has similar, if' not identical, habits to those
recorded in Queensland. A very noticeable feature at Buitenzorg, where
the elimatic conditions were hot and humid, was the very slow rate of
oviposition by this species. Very great difficulty was experienced in
obtaining sufficient eggs for field testing for the presence of any possible
ego parasites,

Sphenophorus plavipennis oviposits in the ends of eut stems and in
erushed portions giving an entry into the centre of the stem. The larvie
feed partieularly in and immediately around the bunch stalk, and later
spread through the tissue of the leaf bases. When full grown the larye
form a relatively thick and tightly matted cocoon eomposed of the fibres
of the leaf base tissue, pupation taking place after a period of quiescence
(the prepupal period) inside the cocoon, which is usually embedded in
the tissue of the leaf bases. The adult, after emergence, apparently lies
comatose within the cocoon for a period before emerging into the rotten
plant-tigsue.

When newly emerged the beetle is a very light brown in eolour with
distinet black stripes along the thorax and elytra. The mature adult is
a dull black.

8. planipennis is slightly larger than €. sordide, and is also much
flatter on the dorsal surface, with the thorax showing two lines of
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punectate markings, It is therefore readily distinguished in the beetle
stage from (', sordida,

Field observations in the various distriets went to show that up to
approximately 1,000 feet altitude the activity of the borers, and especially
of C. sordida, was comparatively slight, but at higher altitudes they were
very much more active, This was most noticeable not only in the relative
numbers of larve present in deecaying stems but also in the relative
amount of damage done. T was informed that this fact of the greater
damage to banana plants by the horers at the higher levels had also been
brought under the notice of the Institut voor Plantenzeikten at Buiten-
zorg. Furthermore, at Malang, as a result of questions put to the head
of one of the campongs by Heer de Vries, we were informed that the
destruction of banana plants was more pronounced during the wet
monsoon than during the dry monsoon. The wet monsoon is reported
to be the cooler part of the year in Java. In the eampong referred to a
plant was found that had been so badly attacked by horers that it had
snapped off at ground level as the bunch was heing thrown. This campong
was at an altitude of about 1.500 feet,

From the general information obtained, partly by report and largely
hy my own observations, it would therefore appear probable that the hot
climatie conditions existing on the lower levels exercise a certain retarding
influence on the rate of breeding of €. sordida at any rate, sinee we know
that in Queensland the breeding of this pest is very greatly reduced
during the summer months,

Both (. sordida and S. planipennis were met with in all distriets
visited m Java, and apparently attacked all varieties of banana plants in
any one loeality to a relatively similar degree,

No egg parasites of either species were found, but the larve of the
Leptid fly, Chrysopila [erruginosa Wied, and the larvis and adults of the
Histerid beetle, Plwsius javanus Fr. were proved. to be predaceous on the
larvie and pupwe of both species of the borers in eaptivity. This is dealt
with later under the account of these predators.

No detailed investigations have been made into the subject of the
banana weevil borers in Java, and consequently no information was
available at the Institut on their life histories, habits, parasites, &e.;
neither has any work been done on measures for the control of the pest.

Predators other than P. javanus and C. ferruginesa.

Possible predators other than . javanus and (', ferruginosa on the
borers are two species of Iisteridie, one or two species of Staphylinidae,
and two species of Hydrophyllidae, These have not yet been specifically
identified. Several species of Dermaptera (‘‘earwigs’’) were fairly
common in the rotting banana plant tissue, but no association was proved
hetween them and the borer larvee,

The smaller speeies of Histerid was fairly ecommon in rotting banana
material, and also in decaying sugar-palm and papaw stems. The larger
species was received from the native collectors along with the adults of
P. javanus and was collected in the rotting banana stems in the Buiten-
zorg area. This beetle was more active in its movements and took to
flight more readily when disturbed than . jevanus, but in captivity was
not nearly so voracious a feeder on borer larvie as the latter species. No
information could be ascertained on its life history, and the number
received of the species in question was not sufficient to warrant its
recommendation for closer study with the limited time available for the
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general work. The other species of Coleoptera referred to above can, in
the light of our present knowledge, be only considered as possible
predators of relatively minor importanee on the banana weevil borers.

With the exception of the larger species of Ilisterid, which was only
taken in the Buitenzorg area, the other speeies referred to were found
distributed throughout the distriets visited.

Plaesius javanus.

In reference to the distribution of this species, no detailed informa-
tion was available from the records of the Institut voor Plantenzeikten.
I was informed that it was not known to oceur in any of the oufer
possessions of the Duteh East Indies, but I found it to be generally
distributed throughout those areas in Java which 1 visited. Owing to a
combination of unavoidable cireumstances, an examination in the jungle
in Kast Java was not possible, hut, in view of the fact that this predator
is present all through the campongs in the surrounding arveas, it is
probable that it is also active in the jungle.

It may be stated that, except in the eastern part of the island, the
jungle has been practically all cleared away to permift of the very
intensive agrieultural cultivation practised generally throueh Java.

Plwsius jovanus was not present in the Buitenzorg area in very large
numbers during the period over which collections for transportation to
Brishane were made. I was informed that at times it is, however,
extremely numerous, thus pointing to a possible seasonal variation in
its activities and numerical frequency. In the other districts visited, L
found also that it was not as numerous as had been anticipated. The
total number of beetles received from the native collectors was 5,757,
with an average of 10-1 heetles per collector per day.

The adults (Plate 147, Fig. 8) were found in the tissue of rotten
stems or bulbs, either standing in the stools or lying on the ground. The
larvie (Plate 147, Fig. 6) were more generally present in the rotting stems
in which borer larvee were, in most cases, active. Although not actually
found devouring the borer larve or pup:w, they were often met with in
such association with them as to definitely show that they had been
actively predaceous immediately prior to being exposed. In captivity
both adults and larve of P. javanus were extremely active in attacking
the borer grubs, Neither stage, however, appeared fo actively attack the
adult weevils, although in one instance a newly emerged adult of S.
planipennis was destroyed when enclosed in a petri dish with P, jevanus
adults for two days.

As there was no quick and ready means of distinguishing between
the larvae of €. sordide and S. planipennis, it was not possible to
determine the relative degree of attack by the predator on these two
speeies,

The ege (Plate 147, Fig. 5) of P. javanus was only eollected on one
oceasion in a campong out from Solo, this being in a stem that had been
half cui through and left hanging; in the erushed and decaying tissue
where the cut had been made a single egg was found in close association
with an adult of P. javanus.

A prepupa of P. javanus was collected on one occasion in 4 campong
out from Malang in a semi-dry rotted stem. The larva had made a
tangled mass of the fibres of the leaf bases, inside which it was lying
dormant. In this instance the prepupal period lasted for seven days and
the pupal period lasting from 2-3/8/28 until 17/8/28, the beetle being
fully coloured by 21/8/28.
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In captivity the adults of P. javanus were found to attack and
completely devour the larvie of the large Cureulionid from palms
(Rhynchophorus ferrugineus Olivier). This was rather remarkable, on
account of the very great disparity in size between the beetle and grub,
It may be stated that the beetle was sometimes dislodged at the first
attack, but later was always able to obtain and maintain its hold,

In obtaining supplies of this predator for transportation to Queens-
land it was found impracticable to colleet sufficient numbers of the
predator myself. Consequently it was arranged, throngh the courtesy
of the Acting Director of the Institut voor Plantenzeikten, that the
two senior native assistants should arrange for the collection by native
boys while the sorting and packing was checked by myself. At first the
price paid was 2% cents (id.) per beetle, but it was found necessary to
inerease this to 3 eents, then to 3§ cents, and finally to 5 cents (1d.) per
beetle, as the areas nearer at hand became effectively worked over. At
the Institut the beetles were kept in tins containing damp moss, and in
numbers not exceeding 300 per tin; weevil borer larve were placed in with
them as supplies were brought in by the boys. During transportation
from Java to Brisbane it was impossible to supply them with food, but
the cases in which the tins were packed were carried, through the courtesy
of the shipping companies (K.P.M. and Burns, Philp) and the ships’
captains, as deck cargo, and were kept in as cool a situation as possible
and stacked free from any visk of wetting by salt water. Under these
conditions the rate of mortality was gratifyingly low in transit.

On arrvival in Brisbane they were at first placed in damp moss in jars
and fed on raw meat, on which they apparently feed fairly readily, and
even more so after the meat had begun to putrefy. Portion of the heetles
were later transferred to damp soil, and now all have been transferred
to damp soil in tins. This was necessary, as the moss began to rot, and
also became contaminated by the rotten meat which was dragged down by
the beetles; furthermore, it was almost impossible to examine it satisfac-
torily for the presence of eggs. In an endeavour to supply them with
inseet food, Searabwid larve have been obtained from Bundaberg through
the courtesy of the Director of the Bureau of Sugar Experiment Stations,
Mr. Easterby. These larvie on being placed in the tins were readily
attacked and completely devoured by the beetles. 1t is hoped that this
food, more closely approximating to their natural food, may bring about
the deposition of eggs, whieh, to date, has been known to take place in
only a single instance.

The adults are highly predaceous on their larvae in captivity, as also
are the larvie on one another, but it was not possible to determine to what
extent this oceurs in the field.

No parasites or predators on P. javanus were observed in Java, and
none have been found to date on the beetles sent over. A series of
disseetions made of a small portion of these beetles failed to reveal any
trace of any internal parasites,

The length of life of the larvie is evidently very long. One larva
that was not apparently very young when collected early in July pupated
on the 12th November,

Owing to the difficulty of obtaining even sufficient food for the
predators packed for shipment to Brisbane, the work of attempting to
breed larvie through at Buitenzorg had to be abandoned.
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The adults evidently have a fairly long life; of the heetles collected
over the period 25,/7/28 to 17/8/28 there are a large number still alive and
active. They will evidently live under fairly adverse conditions, as at
Buitenzorg it was not possible to feed them to repletion, and then they
were more than a fortnight without any food in transit. Furthermore,
in Brisbane they have necessarily had to be fed on other than their
natural food.

At present the rate of mortality of the P. javanus adults is very
low, as also is the loss due to the exerveise of predatory habits on one
another,

Chrysopila ferruginosa.

No detailed information was available on this speeies at the Institut
voor Plantenzeikten, I was informed, however, from another source that
it had been collected in the Philippine Islands, Celebes, and Borneo, as
well as Java. At the time of my visit the larvie were very plentiful. In
the wholesale collection of this predator, native collectors were also
utilised, the price given per larva being first 5 cents (1d.), but when it was
found to be so pientiful this was reduced to 3 eents; when the numbers
received began to fall off early in September, the price was raised to 33
cents each, The total number of larvae received from the native collectors
was 18,694, with an average of 11-5 larvae per collector per day.

For transportation to Brisbane the larve (Plate 147, Fig. 2) were at
first packed two or three together in small tins taken, and sent, over from
Brishane for the purpose, and containing damp moss with a little rotten
banana plant material. When this supply of containers was exhausted,
tins had to be bought locally ; it may be stated that these were not the
type which was considered to be the most suitable, but were the only type
of small tin that was to be had. The most suitable type of tin was a small
square or oblong one, the latter being not more than 24 x 3} x § inches in
size; the lid must be very close-fitting and should not be hinged.

The larve were packed in these latter containers at the rate of six
per tin in damp moss, together with a little rotten banana material. On
arrival at Brisbane it was found that some larvie during transit had
crawled out of these tins into the boxes in which they were packed;
when the counts were made it was found that some of the larvae that had
managed to work their way out of the tins in the upper layers had also
managed to erawl into tins in the lower layers, as many as thirty-two
having been counted from a single tin. This habit of leaving the
containers in transit is rather remarkable, because such was not observed
while the ting were stacked on my table at the I[nstitut at Buitenzorg;
although lying there for twelve to fourteen days only a very ocecasional
larva was found to leave the tins in which they were placed. It could not
have been due to overheating, at any rvate in the second and third
consignments, for the system of packing the tins allowed good ventilation.

During transit the degree of pupation was almost negligible, and the
rate of mortality of the larvee was fairly high.

After being unpacked in Brisbane the larvie were, as far as possible,
kept singly in small glass jars and examined periodically for pupe.
When the supply of small jars was exhausted they were kept in lots of
five together in larger jars and transferred to the smaller jars in singles
as the latter became available, Within a few days of arrival there was a
further mortality amongst the larvie, and also subsequently amongst the
pupe. In so far as the mortality in concerned, thix must, to a certain
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extent at least, be anticipated, as the transport of the developing stage
of the insect, una\rmdablv without food, and in an unnatural hab]’r“
must lead to a serious derangement of the internal economy of the lar va;
Turthermore, under the nature of the system of eollecting that had to be
adopted some of the larvar would not be fully developed when sent away,
and would naturally not withstand the rigours of transportation so-well.
Small colonies of the flieg have been liberated in plantations in the Cooran
district, where there is a considerable area under banana cultivation in
contiguous plantations.

Al Buitenzorg a number of pupae collected in the field were kept
under observation, and the flies on emerging were placed in a small
hreeding cage, together with sections of cut banana stem in different
degrees of deeay. Food was provided by seaking eotton wool in syrup
and placing the wet material in a dish on the floor of the cage. The flies
Fed readily both on the syrup and on the juices of the rotting plant tissue.
[n the act of feeding, the legs are spread well out from the body, which
is then lowered horizontally almost on to the feeding surface; the
proboseis is then protruded.

Oviposition took place readily in captivity, but in no ease, unfortu-
nately, did the eggs mature. As mating was not observed, it is therefore
pna'\ihle that the eces (I’Iatf' 147, Fig. 1) were infertile. For oviposition, a
erevice, or borer hole, in slightly decaying stem tissue was selected; the
n\n]msltm was extruded and eurved forwards underneath the body, while
the tip, projecting into the crevice, was moved about for deposition of
eggs. The whole act was found to oceupy about four to five minutes. The
egos were laid in an irregular mass, numbering generally about sixteen,
although as many as [(ifty-nine were counted in one mass. After
completion of oviposition, the tip of the ovipositor is appavently eleaned
by the tarsi of the hind legs before being retracted.

In captivity, the wings of the flies guickly become broken, due largely
to the strong flight of the adults, which dart to the sides of the container,
against which they hit with considerable foree. It is thus difficult to keep
them in captivity for close study. In the cage they usually lived for
about seven davs,

In the field the larvie and pupse of this species were taken in rotten
banana stem tissue generally, but not always, in association with borer
grubs.  In some instances very young, and even well-developed, larva
were found in such material in whieh there was little or no signs of borer
activity, and in which no borer grubs or pupwe were present at the time
of examination. There is no doubt but that the larvie are predaceous, in
very many instances at least, on both species of the banana borer grubs,
but further study would be required to determine whether they ean
develop on a decaying plant diet alone, or are predaceous on other inseet
larvie.  In some instances it appeared at least possible that they were
predaceous on Syrphid larva in rotten banana stems, and in one instance
on Stratiomyid larvie in a decaying papaw stem.

Owing to the diffienlty of differentiating between the larvae of the
two species of banana weevil borers, it was not possible to determine the
relative degree of attack on the grubs of the two species hy the Leptid
larvae.

From pups collected in the field, a small Dipterous parasite
(belonging to the family Phorida) was bred on six oeeasions, the larva
emerging from the Leptid pupa about ten to eleven days after collection ;



38 QUEENSLAND AGRICULTURAL JOURNAL.  [1 Duc., 1928,

[

the pupal period was about seven days. This is apparently a pupal, and
not a larval, parasite, as this small fly was not bred from any larva kept
under obgervation. As the total number of pupse under observation was
411, the percentage of parasitism (1-46) was very low,

Before pupating, the larva (Plate 147, Fig. 2) apparently has a
short prepupal period; when the pupa is fully formed the larval skin is
cast off over the anal end of the pupa.

The pupa (Plate 147, Fig. 3) is fairly mobile on account of the ready
movement of the abdominal segments and the ring of chitinous spines
arranged around each segment. This habit may be exercised in nature to
enable the pupa when nearly mature to approach close to the surface in
the rotten mushy material for the readier emergence of the adult. (Plate
147, Fig, 4.)

The following is a brief deseription of the life-cyele stages of this
gpecies :—

Egg.—Pearly white; length 1.5 mm. ; breadth -5 mm.

Larva.—Creamy white in colour ; length about 30 mm.; width 3 mm,
The most distingnishing feature of the larva is the elongation of the
terminal anal segment of the body into four fleshy {riangular-shaped
lobes.

Pupa—Reddish brown in colour; length about 25 mm.; breadth
about 6 mm. Around anal segment are six spines, two ventral and other
four more dorsal ; avound each segment is a row of small spines,

Adult—Of a general brown colour with the tip of the abdomen much
darker; the wings ave well developed and are yellowish brown in colour
and with one dark spot on the costal margin towards the apex. The sexes
are readily distinguished by the shape of the abdomen, the males being
much narrower in proportion to their length than the females.

Length of fly about 20 mm., width about 5 mm. over thorax, wing
expanse about 40 mm.

It should be stated that in the notes made on the borers and the
predators referred to, the observations can only be regarded as frag-
mentary on account of the limitation in time rendering impossible a
complete study of the insects concerned; such would require at least
many months of intensive study. both in the laboratory and in the field.

Pests Recorded from the Banana Plant or Fruit other than Weevil
Borer.

The worst pest of the banana fruit in Java is the caterpillar of the
fruit moth (Notarcha octosema Meyr.). This is present throughout the
isiand and eaunses more or less severe hlemishing of the fruit on practically
every bunch. Bxperiments have been carried out for its control by
blowing Pyrethrum powder up under the flower braets of the young
bunches, but owing to the very tall nature of the plants of many of their
hanana varieties, this is slow and costly. In reference to results from this
treatment I was informed that, although promising, the trials would
have to be repeated before any definite conclusions could be drawn.

Scirtothrips signipennis (Bagnall) was collected on the stems and
bunches at Buitenzorg, and Thrips partirufus Girv. was taken in bud ends
at Bandeong and Buitenzorg. With more extensive collecting it is
probable that both speeies would be found to have a general distribution
throngh Java.
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“Rust’’ (Thrips damage) was observed on a good deal of the banana
fruit in Java, but was generally not severe. This is possibly largeiy due
to the open nature of the hands of a large number of the varieties.

Erionate thrar (Hesperidwe) is fairly common, the larvee rolling up
sections of the leaf, inside which they develop.

The following insects were also recorded as banana foliage feeders :—

Hispidwe—Gonophora riffa (surface ovder), Botryonopd sanguines
Cuen (eats holes in leaves).

Searabweidie—Adoretus sp., Kzopholis hypolewca Wik,

Lepidoptera.—Drapetodes mitaria Gn., Euproctis virguncula WIk.,
Prodenia litura F., Ypilosoma strigtula Wlk., Mahasena hoching Moore.

PART IL

Introduction.

In the general systems of insect pest control a great deal of attention
is heing paid to biologieal lines of attack and also to improved agricultural
practice.

In erops such as tea, sugar, or coffee for example, the arcas under
erop are so large and the difficulty of proper supervision of native labour
carrying out any treatment is so great that any chemical measures ot
attack on the problems are largely impracticable. This is not to say that
such lines of investigation arve not being tested out, for such is not the
case: but it was evident that sueh measures could not be utilised on a large
seale in many cases, at least, under existing conditions.

Owing to the very close attention that had to be paid to the main
problem of the study of the position regarding the banana weevil borer
and the search for parasites and predators, the amount of time available
for following the other lines mentioned in my commission was very
limited. As far as time permitted I visited the various Proefstations and
met their technical workers, who were always most willing to show and
explain their work to me ; unfortunately the time that conld be devoted to
this work was all too limited.

The information given on the general erops was obtained largely by
conversations with the different workers and also partly from the
fiterature published on these subjects.

SUGAR-CANE,

The prineipal recorded pests of sugar-cane in Java are the stemborer,
Diatreq striatalis Su., the topborer, Scirpophage intacta Sn., and the
““White Louse,”” Oregma lanigera Zehnt. Of the last mentioned, a
considerable amount of work has recently been done on the parasite of
this species, Encarsia flavo-seutellivm Zehnt.

Searahweid larvae are only bad in some fields, and these are usunally
poor soils; so far no measures have heen attempted for their control.
The worst species is Holotrichia helleri Brsk., which is a bad pest among
many lowland erops; investigations have, however, only heen recently
begun into its life history, &e. Two speeies of Seoliid parasites, Dielis
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thoracica Fab. and Diclis annulata Fab., are recorded on H. helleri (vide
Bull. No. 13, 1915 Laboratorium voor Plantenzeikten, De Cassava—
Oerets, 8. Leefmans).

From inquiries made from Dy, Hazelhoff, Paserooan, and Dr. van der
(fool, Buitenzorg, Rhabdocnemis obscura is apparently not known in
Java.

It is possible that under certain conditions Plesius javanus may, in
Queensland, act as a predator on this Cureulionid and may also act as a
predator on Searabweid lavvie in the soil. The Leptid, if it can be estab.
lished i Queensland, may also aet as a predator on R. obscura.

TEA.

There are a number of insect pests recorded from the tea plant ; these
are dealt with in Bull. IX, 1925, Mededeelingen van het Gouvernements
Kina-Proefstation,

The tea Capsid (Helopeltis antonii Sign.) is the most serious pest
of tea in Java, Dr. Menzel, the Entomologist to the Proefstation, has
been devoting a considerable amount of study to the Braconid (Euphorits
hetopellidis Rerviere), a parasite of the larva of this species. This
Braconid is attacked by an ITehneumonid hyperparasite (Stictopisthis
Juvensis Ferviere), thus rendering special precantions necessary in the
field liberations of the parasite,

Investigations are also being made along the lines of improved
agricultural practice to stimulate the growth of the plants.

H. antonit Sign. is reported to be worse in the region of Soeakaboemi
than in the Preanger area (Bandeong, &ec.).

COFFEE.

he worst inseet pest of coffee is the berry bover (Stephanoderes
hampeir Ferr,). and picking of affected berries before the inseets have
reached full development and the use of parasites arve the two lines of
attack that are being worked on for the control of this pest.

r|'|

The twig borer, Xyleborus coffewe, also at times eauses appreciable
damage.

In the attempted control of the berry borer a considerable amount of
work has been done with parasites imported from Uganda.

In the liberation of these parasites a node of the giant bamboo was
taken and an auger hole bored through it in about the middle of the
section, The parasited material was placed inside and the opening sealed
with fine copper gauze, These containers were found to he very safis-
factory for field use.

CASSAVA.

The main pest of cassava is the mite, Telranychus bimaculatus Harv.,
which attacks the foliage, This does not, however, appear to seriously
affeet the growth of the plant.

There are a number of species of Searabwid larve recorded as feeding

on undersurface portions of the cassava plant. These ave Leucopholis
rorida Fabr., Lepidioia stigma Fab., Euchlora viridis Roufr., E. nigra
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Fab., and E. pulchripes Lansh., Anomala obselata Blanch., A. anchoralis
Lansh., A. aerea Perty ¥, Brahmwine pumile Sharp., Lepadoretus
compressus Web., Adoretus scivrinus Burmeist, Holotrichia helleri Brsk.,
H. leveopthalme Wied., Popillia biguttata Wied., and Serica sp.

The Seoliid parasites recorded from these are Dielis annulata Fab.,
D. luctuose Smith, D. tristis Sauss, D. jovana Lep., D. thoracica Fab.,
D. formosa Guerin, Triscolia rubiginosa Fab., a speeies of Tiphia, and
unknown species of Dielis.

MAIZE.

The leaf fungus (or lyer disease) Sclerospora javanica Palm. is the
worst trouble experienced with maize in Java. Heliothis obsoleta ocenrs,
but is not, so I was informed, a really serious pest of maize in Java. In
a number of the islands of the outer possessions Pyrausta salentiolis Snell
is a serious pest of this erop, feeding in the upper portion of the stem,
causing the death of the stallk, but it is not, so far, known to oceur in Java.

FRUIT PESTS.

Citrus is subjeet to attack by several species of seale insects
(Coecidm), while fruit flies (Trypetida) also have caused considerable
damage o the crops.

The following species of Trypetida are recorded from Java :—
Ceratitis capitata Wied., Rioxa muse Froggatt—on citrus.
Bactrocera curcurbite Cog.—on melons, &e.

Bactrocera ferruginea Fabr—on mango, Capsiciimn ainuim.
Bactrocera caudata Fabr,

Dacus gareinice Bezzi—on Garcinia dulcis.

Dacus wnbrosus T.—in large fruit such as the ““Jack Fruit"’
(Artocarpus integrifolia).

A good deal of success was reported against (', capitata hy the use of
poison syrup baits hung in the trees. The baits eomprised sodinm arsenite,
lemon juice, molasses, and a little sugar.

Citrus is subject also to “*Collar Rot,”” special investigations into
which are now being undertalken in the Citrus Experimental Garden out
from Malang.

In eonclusion, I wish to express my indebtedness to Dr, Barnard,
Director of the Department of Agriculture and Commerce, Dr. den
Berger, Director of Agriculture, Dr. van der Goot, Aeting Director, and
Dr. van Karlshoven, Institut voor Plantenzeikten, and IHeer Ochse,
Department Land bouw Buitenzorg, for their ready assistance to me in
obtaining information and furthering the objeets of my mission in every
way possible, and to the Landbouw Consulents, Heer Koorenhof at
Bandeong, Gtz ven der Vet at Solo, and Dr. Loos at Bandowosa, and
Heer Woolf at Garoet, the Tuinbouw Consulent, Heer de Vries at Malang,
for their assistance in showing me round their distriets, and for the
information so readily given, and to Dr. ITazelboff, Dr. Mensel, and the
other technical workers for their courtesy in showing and so fully
explaining their work to me.
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Flag Smut of Wheat.

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

Serious loss to wheat from disease is fortunately not of frequent
oceurrence in Queensland. During the past season, however, a malady
commonly known as Flag Smut has been found to be present which may
aceount for considerable reduetion in yield if precantions arve not taken
to minimise this loss. Flag Smut is a fungus disease caused by the
organism known seientificially as Urocystis tritici, Although this disease
has been present in Australia since 1868, there have previously been
only two isolated records of its oceurrence in this State, in the years
1906 and 1915,

Prare 148.

A field survey made by officers of the Agricultural Branch sinee the
first discovery of Flat Smut this season has shown the disease to be fairly
widely distributed throughout the chief wheatgrowing distriets. It is
probable that in some of the affected areas the disease was present the
previous season, it not earlier, but not in sufficient quantity to come
under notice,

In most crops examined the number of affected plants was small,
and the loss would be slight; but in some fields, which may have borne
infeeted erops the previous season, a loss of up to 20 per cent. had
ocenrred, In Southern States, loss from Flag Smut is veported to vary
From 5 to 70 per cent. of the crop.

In order that growers may vecognise Flag Smut, and take what
precautionary measures are possible for overcoming this disease, a
deseription of the characteristic symptoms and a summary of the
principal control measures are given helow.

Symptoms.

The first definite symptoms of Flag Smut appear as narrow greyish
lines running up the leaf parallel with the veins. The lines are
continuous or more or less interrupted. The streaking may be so closel

g ma
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formed as to give a characteristic leaden colour to the whole leaf.
{Plate 150, Fig. B.} The region of the grev streaks is usually slightly
raised above the general level of the leaf, and in later stages may
sometimes become ruptured along its length to expose a black sooty mass
of fungus spores.

The presence of the fungus within its tissue usually stimulates the
wheat planti to abnormal growth, with the result that the flag becomes
twisted and wound about itself in a very charvacteristic manner. (Plate
151.)

A plant affected with Flag Smut remaing stunted and deformed,
and is usnally unable to develop ears. In some cases it may be found
that one or two stalks of a stool have produced normal ears, while the

PraTe 150,

rest exhibit the stunted, diseased condition. Sometimes an empty ani
malformed head may be seen eaught up in the twisted flag, or it may be
free from this, but bearing, it any, only shrivelled grain.

The small, stunted or abnormal plants are not particularly
conspicnous, and for this reason Flag Smut often may not be given its
due place as a factor in producing a light yield. The quality of the
grain that is actually harvested from a erop in which Flag Smut ocenrs
1§ unaffeeted by the presence of the disease.

Cause.
Flag Smut is caused by a fungus (Urecystis tritict) allied to those
other fungi responsible for smut diseases, such as, for example, Bunt and
Loose Smut. This organism can readily be distinguished from the causal
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fungus of the other wheat smuts by the characteristic appearance of its
spores. These are minute rounded to oval dark brown bodies, and are
surrounded by a layer of sterile bladderike eells which are not found
in connection with the spores of either Bunt and Loose Smut. (Plate 148.)
It is these dark spores present in enormous numbers which produce the
leaden-coloured streaks in an infeeted flag. They may lie singly, but
are more commonly associated two to four together to form a cluster
known as a spore ball,

During the ordinary routine of harvesting and cultivation the spores
are liberated into the soil, or may contaminate the seed in the harvesting
and threshing machinery. These spores when conditions are suitable
will germinate by putting forth a short filament which typically branches
to form two or three secondary spores, (Plate 148.) Thege sporidia,
as they are called, may then produce a delicate thread-like germ tube
which is able to penetrate the wheat plant when this is in the tender
condition of the germination period before the shoots are above ground.
The delicate colourless threads of the fungus then grow up through the
tissue of the plant as this develops, and finally at the points represented
by the grey lines develop from its hranches the innumerable darlk-brown
spores mentioned above,

Control.

A consideration of the life history of the Flag Smut fungus has
shown that the wheat plant may be infeeted by spores which are
contaminating the seed or by those already in the field, which have heen
derived from portions of flag-smutted plants left from a previous erop,
or which have been introduced mechanically by the wind or on the
person of men and animals.  Seed contamination is the least serious, as
the danger of Flag Smut arising by this means may be largely overcome
by the ordinary methods of seed treatment. To free the land from
infections material is a rather more difficult undertaking, and to do so
without cansing some inconvenience is hardly possible. The following
recommendations are designed fo minimise the loss from Flag Smut :—

(1) Treat the seed with fungicides as for the control of Bunt.
This procedure is imperative if the fields to be planted are still clean.
Tf the field is badly contaminated with diseased material from a pre-
vious crop full benefit may not be obtained from the seed treatment—
thongh this is still desirable—as infection may take place from spores
in the soil. The standard methods of pickling can be followed.

For dry pickling, copper carbonate is used at the rate of 2 oz. to
the bushel. This is applied by revolving the seed with the powder for
several minutes in o box or other container in order to ensure thorough
and intimate mixing so that each individual grain. is completely
enveloped in the fine dust. Where a gravity pickling machine is used
the grain should be passed through at least twice. The less effective
method of turning the seed over en the floor should be avoided. The
dry process has the advantage in that germination is not impairved and
the seed may be treated some time prior to planting,

The wet method consists of immersing the seed for two or three
minutes in a solution of bluestone made up at the rate of 14 1h. to
10 gallons of water. The seed is stirred in order that thorough wetting
may take place and any bunt balls may rise to the surface and be
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skimmed off. Only wooden or copper vessels ean be used to eontain
bluestone solutions as this ehemical will eat through iron, A somewhat
inferior method sometimes employed consists in sprinkling the seed with
the solution and turning it over until all the grains are thoroughly
wetted. After treatment the seed is dried and then sown as soon as
possible.  If germination is delayed some injury fo the grain may
result from the use of bluestone, and when the seed is to he sown in a
dry seed-bed it may be advisable, after treatment with the bluestone, to
dip it for a minute or two in lime water prepared by dissolving 1 1b, of
burnt lime in 10 gallons of water by which means the chance of
reduetion in germination is minimised.

(2) Whenever possible burn all stubble and straw as soon as
harvesting is completed, as by so doing a large proportion of the spore-
bearing material may be destroyed. Then fallow the land sinee the
working of it will help to induee spore germination leading to death
ol the fungus in the absence of its host plant,

(3) A field that has borne an infected erop should be rotated for
two years to crops other than wheat in order that the fungus may have
time to die out of the soil. As the organism causing flag smut ean infeet
wheat only, any other erop may be planted during this interval, The
more en]tlva‘rmn the field receives during this time the better.

It is a wise plan to practise a certain amount of rotation even in
fields in whieh Flag Smut has not been observed, sinee a slight infection
may often ocenr which is easily missed during casual inspections. This
may lead to suecessively heavier infeetions if wheat follows wheat every
vear.

(4) Avoid feeding stock on diseased hay and stubble as the spores
of the fungus are able to pass through the animal uninjured and thus
the disease becomes further distributed in the manure. Meehanical
distribution on the feet of field workers and animals is always liable to
ocenr and should be avoided as far as possible. Harvesting of badly
affected fields should not take place during windy weather, Harvesting
machinery after being used in a diseased field should be eleaned as
thoroughly as possible before being taken into an uninfeeted field.

(5) Plant in a moist well-eultivated seed-bed as the chanees arve
that many of the spores will by then have germinated and died. Avoid
planting in a dry seed-bed, as spores and wheat then tend to germinate
at the same time and infection is likely to result.

(6) Varieties of wheat differ in their relative suseeptibility to
Flag Smmt. In an infected distriet it is therefore advisable to avoid
planting varieties subjeet to the disease, Little definite information is
available at present so far as Queensland is coneerned, but it would
appear that ““Canberra’ is definitely susceptible here as in other States,
and the use of this variety wherever Flag Smut is prevalent should
he discontinued.* f

Other Wheat Smuts.

It has been found that there is a certain confusion in the minds of
some growers rvegarding the identity of the different smuts affecting
wheat, Typieal illustrations of Bunt and TLoose Smut are therefore
given in Plate 149 for comparison with Flag Smut.

*Tt is hoped next season to conduct n test of the relative E;I.E’.‘_lﬁlt'\].}ﬂity of all
the varieties eommonly grown in Queensland.
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Bunt or Stinking Smut shows up in the mature ear when in place
of the normal grain there is formed merely a shell filled with a black
evil-smelling mass of fungus spores (Plate 149, Fig, B). This compaet
mass of spores is known as a bunt ball. When these are erushed so as to
liberate the spores on to seed wheat, infection of the germinated seedling
may take place as in the case of Flag Smut. Bunt may be readily
controlled by the seed treatment mentioned above, since contaminated
soil is not the frequent source of infection as it is in the smut discase
Just deseribed,

Loose or Flying Smut, like Bunt, affects the ear, but in this
case shows up at flowering time. The fungus forms a sooty mass of
spores in the ovary and other floral organs and no grain is formed
(Plate 149, Fig, A). The spores are readily blown nway by the wind, and
if they should lodge on a healthy flower head they are liable to germinate
there and penetrate the developing ovary. The fungus then remains
within the grain in a dormant condition until the seed is planted. when it
commences to grow up within the developing wheat plant and finally
forms its spores in the flower head.

Sinee the fungus is present, well protected within the tissues of the
grain, the seed treatment used for Bunt and Flag Smut is ineffeetive in
the ease of Loose Smut. To reduce the loss from the latter disease it is
therefore neeessary to obtain seed from a erop in which Loose Smut is not
present, or else use a hot water treatment in which the temperature is
such that the fungus is killed but the wheat itself remains uninjured.
This latter procedure is, however, somewhat troublesome for the average
grower to adopt., Jensen’s modified hot water treatment consists in
presoaking the seed for about five hours in tepid water, when it is then
immersed for ten minutes in hot water held at 129 deg. Fahr.
(54 deg. C.). The temperature of the water during this process should
not vary above 131 deg. Fahr, or below 124 deg, Fahr., but should be
kept as near as possible to 129 deg. “ahr, by the addition of hot or
cold water. At the upper limit the grain may be injured while at the
lower the fungus is not killed.

CONTROL OF FLAG SMUT IN WHEAT.

Tlag Smut is eaused by a fungus which attacks the wheat plant at the time
of germination and then grows through the tissue as the plant develops, eausing
a deformity and stunting of the flag, so that a normal car ravely develops. A
diseased plant may be readily picked out by the appearance of the flag, which is
variously contorted by twisting about itself, and exhibits streaks of a grey or
leaden colour rumning up its length, These streaks are due to the production of
inmumerable fungus spores within the tissue, .

The Minigter for Agriculture expressed concern at the prevalence of this disease
in the wheat erops harvested on the Darling Downs this season. The situation
called for immediate action on the part of the growers concerned, and to assist them
the Minister made available the following recommendations for the eontrol of this
serious  disease.  These recommendations have been drawn up by the Plant
Pathologist of the Deparvtment (Mr, Simmaondg) and are those generally believed to
he effective for the control of this disease provided they are enthusiastieally ndopted
by the growers as a whole, The Minister, however, stressed the necessity for
enthusiastie action on the part of the growers, for the suceess of any campaign rests
very largely in their hands.
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The following measures should be adopted by growers whose Ffarms are at
present free from infection:—

(1) Obtain seed from a distriet where flag smut is not known to exist, and
as an additional precautionary meagure treat the seed with a fungicide
us for Bunt,

(2) Practise a rotation to other erops after wheat for at least one year in
order to give a better chance for the fungus to die out of the soil should
an infeetion have oceurred too slight to be noticed.

Where infection has already been established the action to be taken is as
follows:—

(1) Burn all stubble and straw as soon as possible after harvesting is
completed, and then fallow the land as the working of it will help te
induee spore germination, leading to death of the fungus as no suitable
host is available,

(2) Avoeid feeding stock on diseased hay or stubble, as the spores may pass
through the animal uninjured and thus become further distributed in the
manure, Mechanieal distribution on the feet, &e., of field workers and
animals is always liable fo occur, and should be avoided as far as possible.

(#) Rotate an infeeted field for two years to erops other than wheat. The
more eultivation the field receives during this period the hetter.

(4) Disinfeet all seed used with the eopper earbonate or bluestene and lime
treatment, as recommended for the control of Dunt.

(4) Plant late and in a moist seed bed as the chanees are that many spores
will by then have germinated and died ont.  Aveid planting in a dry-seed
bed, a8 spores and whent then germinate ot the same time and infection
is likely to resulf.

(6) Distribution of flag smut by use of haevesting machinery whieh has
previously been used on a diseased erop is a danger which should be
avoided as far as possible.

Certain varieties of wheat have shown deeided susceptibility to flag smut in
other States of the Commonwenlth, Shonld some of the Queensland grown varieties
be proved suseeptible to this disense, their use in distriets where flag smut is
previlent should be avoided, .

A NEW I.M.S, CHAMPION.

Clvelyn of Sunnyview,'? 9412 Vol 2 LAMLS., has gained the title of Australinn
LMS, ¢champion junior two-year-old.

She commenced her test at two years and three and a-quarter months of age
and produced 1042968 1h. of milk containing 567.624 1b. of fat in 273 days, exceed-
ing the reecord made by “‘Gentle Gth of Greyleigh,”’ the former champion, by
76.06 1b. of fat.

That ** Evelyn’' combines the type and charvacter of her Lreed is evideneed by
her successful earcer in the show rings, seeurving her first blue when bavely seven
months old in the class for heifers under twelve months, This success was followed
up by gaining blues at Kingaroy, Murgon, Kilkivan, Maryborongh, Gin Gin, Bunda-
berg, Rockhampton, and Gympie, and fourth in Brishane Royal, in class under
twelve months,

In class one year and under two years she continued her suceess by winning
blues at Kingaroy, Wondai, Murgon, Maryborongh, Childers, and second at Gin Gin.
Bundaberg, and Gympie, She also gained champion honours af two and reserve
champion at three shows,

In elass sire and progeny she was one of a group that was placed first twelve
times, and in elass for pen of dairy heifers wag placed first nine times,

Show ring honours were added to by her securing four first prizes in milking
competitions.

The new champion i8 by ““Dinmond of Greyleigh'' 297, TMS, who is
grandson of ‘‘Fussy’s Pride of Hillview,”” 302, [.D.C., N.8.W., being by “Foch of
Greyleigh,'* 33, L.M.S.H.B. '

Her dam is ** Snowdrop of Sunnyview,'* 4219, TLM.S.JL.B., hy “‘ Young Vietor.’”

‘“Fvelyn’’ was bred by and is the property of Mr. Joseph Phillips, Sunmyview
LM, Stud Farm, Wondai. " J ;
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LESSONS ON POULTRY FOR JUVENILE
CLUBS.

These lessons, which will be issued in three sections, have
been designed to meet the requirements of Juvenile Poultry Clubs.
Section 1 has been prepared with the object of covering the

first section of Juvenile Club work, which embraces the care of
pullets.

Section 2 will deal with the core of laying stock, which s
the second phase of Club work.

Section 3 will embrace birecding, the third and final stage of
Juvenile Club work.

The scheme of Poultry Club organisation provides for
Juvenile, Sentor, and Adult (lubs.

A further sevies will be prepared for Senior and Adult
Club work.

Lesson I.

HOUSING.

To obtain the best results from poultry, good housing is as
necessary as good stock, good feeding, and good management,

Essentials—Correct ventilation, freedom from draughts, freedom
from moisture ; sufficient room for the comfort of the birds.

Design.—Poultry houses may be built of a variety of shapes, but
they should always be open-fronted. They should be construeted so
that a space of 3 inches is left between the top of the back wall and roof,
to provide for ventilation,

Tn building a new house the following photograph should be elosely
followed in design.

Site—Poultry houses should be huilt on well-drained land. Positions
with gentle slopes to the north and north-east are ideal. Wet and damp
houses are cold and unhealthy.

Material—Timber, free from cracks and crevices, and galvanised
iron are most suited for building poultry houses. The walls may be
made of galvanised corrugated iron, kerosene tins, timber, or sacks
whitewashed, The rvoof should always be iron and, as eracks and
erevices harbour vermin, iron is most suitable for the whole strueture.

Size.—Where a netted run is attached to a poultry house, 2 square
feet of floor space per bird should be allowed. As Club members only
have a few birds, lavge buildings are not necessary.

A house 4 feet by 4 feet will accommodate six hens and a rooster.
The house should be 4 feet high at back and 4 feet 6 inches high in front.

A lower roof would make the house too hot and more difficult to
elean out.
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Construction.—Houses should be built to face north or north-east,
to protect from rain and wind, and to admit the sun’s rays during
winter. Greater protection from rain is given hy projeeting the roof in
front or by building a small veranda,

The walls should be solid to prevent draughts. Where slabs are
used for walls, the interstices should be covered hy laths,

PraTe 152,

Quantities—The iron and timber required for building a house as
per plan ig as follows :—
3 in.ﬁbg 2 in. hardwood for corner posts—Two 5 ft. 6 in., two
t.
3 in. by 14 in. pine battens for roof, back, and ends—Six 4 ft.,
two b ft. 6 in.
6 in. by 1 in. hardwood for front of house—One 4 ft.
Iron.—Roof, two 6 ft.; back, one 8 ft.; ends, two 9 ft.

This material would cost about £2. Second-hand iron would reduce
this expenditure,

Floor—The floor of the honse must be dry and hard, to have good
sanitary conditions. Conecrete floors are most desirable. Good hard floors
ean be made by using ant bed, well wetted and tamped. In order to
ensure dry floors, raise them above the level of surrounding land.

Fittings—In a house, perches and nests are necessary. The perches
should be set up on pegs and made movable, as shown in plan. They
should be erected 10 in, to 1 ft. from the back wall, and about 10 in, high,
The nests should be placed in a shaded convenient position of the poultry
house prior to the birds commencing to lay.

40
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Netted Runs—Fences should be 6 ft. high and posts 12 ft. apart.
The bottom of the netting should be buried to a depth of 6 in. or well
pegged down. The size of the run depends upon the numbers kept in
any one floek. Always endeavour to have it large enough to prevent
the roots of grass being eaten out. Where this is impossible, have two
runsg so that one may be dug over and planted with some gross feeder,
such as rape.

Lesson 1L

THE REARING AND FEEDING OF PULLETS.

CARE ON ARRIVAL.

‘When elub members reeeive their stock they will be about eight
weeks of age, weaned from the bhrooder, and will have learnt to perch.
Young stock do not take kindly to changes, and the habit of perching is
often forgotten when the birds are shifted to new quarters.

Prare 154,
An illustration of how to bed chickens down, the sfraw being well banked up
in corners.

Young stock that are mot perching and have no brooder generally
erowd into corners, with the resulf that some are smothered. Until the
habit of perching is again acquired, place a good layer of dry straw
on the floor, banking it well into the corners, for a bedding. Fork the
straw over daily, shaking the droppings off the top and loosening the
bedding for the birds to nestle in.

Facrors APFECTING GROWTIH.
Ample range, feeding, clean water, cleanliness, separation of sexes,
and vermin.
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Range—Stock on unrestricted vange obtain large quantities of
insect life, thus reducing cost of feeding. They consume freely of the
tender shoots of grass. They have plenty of exercise, which assists in
development. On free range, as a rule, good shade is available, and
the land on which they run is not so foul as when they are penned.

Feeds—All feeds contain moisture, agh, protein, fat, carbohydrates,
and fibre in varying quantities. The hody of the fowl containg similar
substances in more definite proportions. In feeding it is essential to
supply these substances in the quantities necessary to obtain good
development.

U'se of F'ood—The food consnmed by all growing animals is used—

1. To build up flesh.
2, To supply heat and energy.
3. To build up bone.

Proteins—Proteins are organic compounds of earbon, hydrogen,
oxygen, nitrogen, and sulphur,

Garbohydrates—Carbohydrates are compounds of carbon, hydrogen,
and oxygen.

Protein—This substance is essential for the growth of flesh. Skim
milk, lean meat, and insect life are rich in protein.

Carbohydrates and Fats—These substances supply the heat and

energy of the birds. One part of fat is equal to 2} parts of carbohydrates.
Maize is rieh in fat and earbohydrates.

Ash—Among the ash from any food burnt is the mineral matter
necessary for bone development. Foods rich in ash are skim milk,
Iiteerne, and bonemeal.

COMPOSITION OF SOME POULTRY FOODS.

DigESTIBLE NUTRIENTS,

True Tat. Carbo- Nutritive

Fooul. Protein, hydrates. | FibTe | Ratio 1.:
Maize g awd gl o BE 356 | 658 18 12:1
Wheat e an T e wu| B8 13 62 2 111 | 69
Kaffiv corn .. .. ..  ..| 68 09 | 562 08 | 87
Bran .. .. .. ee .| 1186 18 | 405 | 83 41
Pollard R B § X 31 | 540 21 53
Lucerne chaff ve we ws| 1008 | 0 27-7 84 36
Mille (skim) .. .. ..  ..| 36 01 49 o | 14
Buttermilk (powder) i kT 32-56 1-1 491 = 1-6
Meat meal .. .. .. ..| 420 70 | 45 i 05

The above table shows a great variation in constituents of different
foods.



1 Dec., 1928.] QUEENSLAND AGRICULTURAL JOURNAL, 555

Feeding.—Experience teaches that about one part of protein is
required to every four parts of carbohydrates and fats to obtain good
development in poultry ; that is, a nutritive ratio of 1 to 4 is required.

Maize has a nutritive ratio of 1 to 12, and if this grain is the only
food given to poultry they will not make sufficient musceular development
or good bone development.

One pound of maize fed in conjunction with 4 lb. of skim milk

would give a nutritive ratio of 1 to 4-6. This food in addition to insect
life would make a good ration,

Nutritive Ratio.—The nutritive value of a ration is ascertained by
multiplying the fat content by 2.25, adding to the result the carbohydrate
and fibre content, and dividing by the amount of protein.

|
Example— | Protein. Fat. I,Eg;,bto{;' | Fibre.
1 1b, Maize contains i ! 062 <035 G658 018
4 Ib. Skim milk .. i = i <144 004 196
| 206 039 804 018

Fats 039 x 225 = (87
Carbohydrates == 854
Fibre - = 018

<0549

Ratio of Protein to Carbohydrates = 206 : <950
or = 1: 46

Quantitiecs—With correct feeding there is no danger of giving birds
foo great a quantity. It is possible to make a ration of any desired ratio
with one or two foods. A variety of foods should, however, be used in
order to inerease the palatability of a ration. The more palatable a
ration is, the greater the consumption will be. If the ration is correct.
increased consumption will lead to increased development,

Mash.—Mash is a term applied to a mixture of ground foods fed
either in a wet or dry state. A suitable mixture for pullets under twelve
weeks of age is 8 1b. bran, 12 lb. pollard, 1 1b. powdered buttermilk,
1 1b. bonemeal, and 2 oz. of fine salt.

From the age of 12 weeks to the laying stage the buttermilk may
be replaced with meat meal and 3 1b. of lucerne meal added to the above
quantities.

Shim Milk—1f ample supplies of skim milk ave available, there will
be no need to add powdered milk or meat meal to the ration.

Feeding Mash.—All mash foods must be fed in suitable receptacles.
When wet mash is fed, it should be made crumbly (not sticky) and
placed in dishes. In feeding wet mash, only quantities that will be
consumed in half an hour should be given at one time.
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When mash is fed in a dry state it is placed in hoppers and is
constantly before the birds. The practice of dry-mash feeding ensures
that the birds are receiving all they require.

Feeding Gramm—Grainsg are better fed during the evening at a
fairly regular hour, say 4 to 430 pan. The feeding of grain at this
honr enables the birds to obtain a full supply of food of a slow digesting

nature.
(@)

Prare 155.—Dry-Magnm FEEDER.

A simple method of making a dry-mash feeding-vessel for a few growing pullets

from n kerosene tin is to cut a hole @ in. x 3 in, in one side, as shown in the sketeh.
All ents to be made on dotted lines and the edges turned to prevent injuring the
bird. That portion below the hottom dotted line to be rolled inside to prevent the
food being seratehed ont. For matured stoek a larger hole would be NECESSATY.

Variety is desirable in the grain fed to poultry. A mixture could
be made of cracked maize, wheat, and hulled oats. Hulled oats are
fairly expensive, and in places unobtainable. Feterita and ecracked
maize could be extensively used and probably grown by club members.

Green Feed —Green feed is rieh in mineral salts. It assists in
maintaining stock in good health, and supplies mineral matter. Use
only young succulent growths for fowls, Rape, lucerne, barley, cabbage,
lettuce, &e., all make suitable green foods.

Grit—Grit is absolutely necessary for birds at all times, and
particularly so when confined. Tt assists in supplying mineral matter
and also is used in the gizzard for the purpose of food mastication,

Drinking Water—Fowls drink frequently and use a good quantity
of water throughout the day. In drinking, they immerse the beak and
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soon dirty the water. The water should be renewed at least daily, and
kept in a cool shaded position.

Drinking vessels for very young stock should be construeted so that
there is no possibility of their being drowned.

o

Prare 156.—Roven SkercH op INverrep Borrns Axp Tin ror WATER SUPPLY
T0 Youxe CHICKENS,

The bottle is supported by means of two hoops of wire or hoop iron at A and B
to a piece of light pine. The upright is nailed to a foot on which rests a shallow tin
where the chickens can drink. A sardine or tobaceo tin serves well. A cork, having
a V piece removed ifs entire length allows, when the water in the tin has fallen below
the level of the mouth of the bottle, the entrance of air thereby rveplenishing the
water supply.

Ezercise—Exereise is necessary for good development. When birds
are confined to a small yard, litter such as straw, orass, leaves, &ec., should
be strewn on the ground for them to serateh among, To induce exercise,
grain should be fed in this litter.

Cleanliness—Cleanliness is a most important feature. Houses
should be cleaned out weekly to prevent the atmosphere becoming
objectionable.  Weekly cleaning will assist in cheeking vermin
infestation. Weekly cleaning, if thoroughly dome, will indicate the
presence of many varieties of vermin when, if prompt action is taken
for their eradication, they will cause little ill effects.

The water vessels should be cleansed daily, as they are a source by
which disease is easily transmitted from bird to bird.

Separation of Seres—As early as it is possible to distinguish males
from females, they should be separated. This is possible with stoek
between the ages of six and eight weeks. Cockerels could then be
forwarded to market, or retained until greater development had been
made. The eost of feeding and market values for table poultry must
govern what action is taken.
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Adult Tick:
Adult tick feeds on bird at night.

It lays from 20 te 100 eggs at one
time,

It may lay at eight different times.

Egy:
Hatehes in from
11 to 13 duys.
They  may  be
Sowned in erncks
and erevices.

Seed Tielk:

Soed tick when hotehed
is white i colour,
It has siz legs.

It attaches ilsclf to
fowl to feed.

Nymph Tick:

It is called a wymph
tick after wmoulting.

It now has cight legs
and lives in cracks
and erevices,

It feeds on the bird
at wight and then
moults,

Engorged Seed Tick: This process is usually
Leaves fowl after feeding from 4 lo repeated three times
10 days. before the tick fis

fully grown,

It is then bluish-grey in colour,

It seels shelter in cracks and crevices
and then moulls,

Prare 157,
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Lesson Il

EXTERNAL PARASITES.
Principal External Parasites.

[ Poultry tick
Red mite

Feed on skin and feathers e o Body lice of all kinds.

Feed on blood

Povrrry Tick.
The tick passes through many stages before reaching maturity.
The life eycle of the tick may be briefly deseribed as follows:—

1. The adult female lays eggs in batches of 20 to 100.

2. HBggs hatch in eleven to thirteen days according to climatie
conditions.

3. Young tick (seed tick) attaches itself to the fowl, where it
remains from four to ten days.

4. After engorging, the seed tick leaves the fowl.

5. After moulting, the seed tick is known as a nymph tick. It
feeds again and moults. This process is repeated usually
three times.

6. The female tick when fully grown feeds and lays. It may
lay as many as eight batehes during its life, but feeds
hetween each laying period.

rd

7. The time occupied in passing through all these stages is
usually about ten months.

Appearance—The tick egg is about half the size of the head of a
small pin, cireular in shape, shiny, and almost colourless. With age it
turns a yellowish brown. The seed tick, before feeding, is naturally very
small and almost white in eolonr. It has six legs. After feeding, the
tiek swells up considerably and is darkish in colour. Tt still has six legs.
The nymph and adult ticks ean easily be distinguished by their elongated
oval bodies and size. They then have eight legs. When unengorged
they are of a dirty yellowish colour, but after feeding they become bluish
grey.

Habit—The seed tick, on hatching, makes its way to the fowl and
attaches itself under the wing or leg to feed. This feed may last from
four to ten days. On feeding, it leaves its host and secrets itself in
eracks and erevices, and moults.

The ‘adu]t tick and nymph tick may be found hiding in the eracks
and erevices of perches, nnder the perch, in woodwork of poultry house,
bark of trees, fowl erates, and, in fact, any plaee where poultry are kept.

The tick, after its first moult, that is, when it has eight legs, only
passes onto the fowl for an hour or so during the night for the purpose
of feeding.

Effect—The poultry tick, by sucking the blood from the fowl,
weakens it and reduces the egg yield. Tt also frequently transmits to
poultry a disease known as tick fever. Tick fever is responsible for
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heavy mortality. This fever causes a rise in temperature of the bird,
diarrheea, loss of appetite, ruffled plumage, darkening of the comb, and,
in many ecases, the loss of the use of limbs before the bird dies. Some
birds recover from this disease and are immune to future attacks.

Treatment —Ticks must be destroyed, as treatment for tick fever is
impractical. Thorough spraying of fowlhouses at intervals of five days,
until the tieks are eradicated, is necessary,

Spraying Mizture—The spraying mixture that is most economieal
and efficient is kerosene emulsion. This is made as follows:—Take
1 gallon of water and boil with 1 1b. of good household soap. When
boiling remove from the fire and stir in 1 gallon of kerosene. Do this
gradually and so get a good emulsion. To this then may be added
another 8 gallons of water. In making this spray, use only soft water
and, in using the mixture, spray freely.

Longevity of Tieks—The length of life of the poultry tick is an
unknown quantity, Cases have been known of isolated ticks living
without feeding on a host for four vears and five months. From this
it will be seen that it would be most diffieult to starve ticks out.

Prare 158.—Rep MiTe.

Rep Mire,

What it is Like—The red mite is very minute. When fully grown
it is not mueh larger than the dot used for the marking of the letter ““i.”
Adult mites have cight legs. They are red in colour when engorged
with blood, but before feeding they are white. It only takes eight days
for the mite, from {he time it leaves the egg, to become fully grown;
and, asa mite may live for four months, it will be understood that they
multiply very rapidly under favourable cireumstances,

Habits—The mite lives in the eracks of perches, between the perch
support and perch, in cracks of the nest boxes, walls of houses, and,
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when very numerous, among the droppings and litter in the fowlhouse,
They feed on the bird at night by sucking blood, and seek shelter hefore
daybreak in secluded positions.

Effect—Mites are responsible for reduced egg yields among laying
hens on account of the loss of blood, irritation, and broken rest they
cause, Young stock, when attacked by mite, do not thrive, and the
health of all classes of birds is impaired fo such an extent that they
fall ready vietims to disease organisms,

Treatment —Light degree of infestation :—Paint perches and perch
supports with a mixture of kerosene and waste oil,

Heavy infestation :—Remove from the fowlhouse all loose earth,
boxes, perches, &e., and spray thoroughly with a kerosene emulsion,
saturating the floor. Treat perches likewise and replace old nest-hoxes
with new ones. Repeat every week until the pest is eradicated,

Prate 159 —CoMyon Louse oF maE Fown. (MagNrriep 37 TIMES,)
From Vietovian *Jowrnal of Agriculture,’’

Bopy Lice,

There are many varieties of body lice to which poultry of all kinds
are subject. All species of birds have their particular species of lice.
Thosge found on the duck will not be found on the fowl. On the fowl
may be found lice of several varieties. Some varieties will be noticed
erawling about the skin of the body, while others will be adhering to
the feathers.

Lice live on either the outer layers of the skin or the feathers, and
this fact accounts to some extent for the position in which lice are
noticed,
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Effect—A few lice, with one exception, on a bird appear to eause
very little inconvenience. The exception is a louse about one-tenth of
an inch long, dark in-colour, which lives on the neck and head. Even
this louse causes little ill-effect on adult stoek, but with chickens and
young growing stock it is responsible for heavy mortality.

When lice of any variety, however, are numerous, they cause
considerable irritation, with the result that young stoeck do not thrive
and adult stock cease to be profitable,

Male birds are usually infested to a greater extent than females,
and become very thin and weak from the effects of lice. This is due
to the faet that they do not dust bath as freely as females. Males should
be periodically examined and, if infested, receive speeial attention.

Treatment—For head louse, which eauses sneh heavy mortality
among chickens, it is necessary to cateh every bird and lightly smear
the feathers around the head and under the beak with olive oil.

PraTe 160,

This seven-weeks-old Single Comb White Leghorn cockerel is suffering from
an attack by head lice. Note the uwnkempt plumage, dark, dried comb, eyes
closed and general dejected appearance,

Dust Bath.—Dust baths can be composed of fine road dust and
wood ashes, To the dust bath may be added in small quantities flowers
of sulphur, tobacco dust, or slaked lime, to make it more effective, but
it will be found that by keeping the dust bath slightly moist, particularly
in warm weather, the birds will use it more freely and there will rarely
be any necessity for making these additions.

Males infested with body lice should be dusted with some good
insect powder at fairly frequent intervals, and all feathers around the
vent to which lice eggs are attached should be removed. For the flock
in general it will be found that a good dust bath will keep lice down to
numbers that will not cause discomfort of the stock.
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Lesson 1V.

INTERNAL PARASITES.

The principal internal parasites of poultry may be referred to as
round worms and tape worms. There are many varieties of each kind.
Other lower forms of life are parasitieal upon birds, but they will be
dealt with in ‘‘Diseases.”

Rounp Worwm.

Round worms may be found varying in size from # in. in length
and ag fine as a piece of eotton to 3 in. in length and as thick as a
wax match,  This class of worm, as the name indicates, is round.
Varieties of this worm may be found in the erop, stomach, gizzard,
intestines, and blind gut.

The round worm is commeonly found in the intestine and blind gut.
The largest worm will be found in the Jormer, while small worms
2 in. to # in. in length are found in the latter. Gizzard, crop, and
stomaeh worms are not common,

Tare WorM.

Tape worms vary in size to a greater degree than round worms.
Some are so small that it requires a hand lens to detect them, while
others may grow to the length of a foot or more.

Tape worms confine their attention to the intestines. The small
ones embed themselves in the walls of the intestines, forming small lumps
or nodules, and the large hang on by the head, the tail portion floating
among the intestine content, The tape worm, as the name snggests,
is flat. Tt is made up of numerous small segments of a chain-like
formation, and as the rear portion matures it detaches itself from the
chain,

Symptoms of Worm Infestation.-—Stoeck infested with worms bhecome
dull, weak, and emaciated. They are sunken in race, and lose colour
from both the face and legs., The plumage loses its lustre and has a
ruffed appearance. With a medium degrec of infestation, stoek are
ravenous feeders, but as the worms inerease in numbers their appetites
diminish. They hecome very stilted in their movements and frequently
have diarrheea.

When several birds in any one flock present the foregoing
appearance, worms should be suspeected, particularly so if the flock
has been well cared for. A more definite opinion can be gained,
however, by making an examination of the internal organs of one or
more of the weedy looking birds,

Lire History oF WorMs.

In order to intelligently cope with worms, it is necessary to have
some idea of how birds become infested. The life-cycle of many worms
whieh trouble poultry has not heen studied, but sufficient is known
of the more common to enable control measures which prove highly
satisfactory, to be adopted.
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ssting photo of worm i ation was obtained by the writer from a
echorn pullet.  The owr 1 requested the Department of Agrieulture to
on the treatment of his for roup. s no doubt that the low
on of the birds was largely ible for their sus ibility to the disease,

were opened for examination showed severe worm infestation.
aks of disease among such stock must be expected.
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There is a distinet difference between the life-cycles of round worms
and tape worms, but methods t01 control are not dissimilar, sanitation
playing a most unpmtant part in both. The life-history briefly is as
follows :—

Round Worms—The worm in the intestine lays its egg, which is
voided with the excreta. The egg lies on the soil for some time and
undergoes partial development. Moisture is neeessary, The bird
consumes the partially developed egg adhering to particles of food.
The partially developed egg, on entering the digestive tract, hatches,
It then ecommences to feed according to its habit, matures, and lays eggs.

Tape Worms—The ripe segment of the tape worm is voided with
the exereta. This segment containg matured eges. Flies, slugs, and
worms feast on the droppings, taking the eges into their digestive tract.
The egg here hatches, the young penetrating the walls of the intestine,
encysting itself in the abdominal cavity, The fly, slug, or worm is then
consumed by the bird, with the result that an adult tape worm develops
from the eneysted stage.

Prevent Infestation~—The round worm is spread from bird to bird
by worm eggs. Therefore the following practice should be adopted .—

Never introduee infested stock on to elean premises,

Avoid rearing chickens on land where adult stock have been
running.

Have chicken-rearing pens in a position not easily fouled with
the washings from adult pens.

Regularly elean poultry houses and pens to reduce the numbers
of worm eggs about the premises.

Keep poultry houses and pens as dry as possible,

It is seen that tape worms require an intermediary host, and
that they feed on the exerement confaining segments of the worms.
The regular cleansing of poultry houses and yards will reduee to a
great exfent the possibility of the tape worm coming in contact with
intermediary hosts.

Moist places, sueh as under boards, bags, feed hoppers, are
favourable places for slugs and worms to find cover, Therefore do not
have yards littered with such.

Treatment—No medicament is 100 per ecent, efficient, and all
treatment needs to go hand in hand with prevention. Otherwise birds
are freed from a few worms only to be reinfested.

Round Worm.—Any of the following will prove fairly effective, but
individual treatment ig recommended :—

1. Mix 1 1b. tobaceo dust with every 50 1b. of mash.

2. One or two teaspoonfuls according to age, of equal quantities of
medicated turpentine and cotton seed or linseed oil,

This is best administered with the aid of a syringe and a piece of
rubber tubing. Draw the dose into the syringe., Place the tube down
the bird’s neck until the lower end enters the erop, then eject the mixture.
This care is necessary, for if the mixture enterved the windpipe it would
canse asphyxia.
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3. For small flocks, capsules containing effective worm medicaments
could be obtained.

Tape Worm.—1. One heaped teaspoonful of powdered pomegranate
bhark added to the mash for fifty birds.

2. Ten grains areea nut given in mash for each bird.

3. Kamala at the rate of 15 graing in mash.

The above is the dose for adult stock. ITalf-grown birds should
receive half the quantities,

Before administering any worm remedies, the birds should be fasted
for twenty-four hours. This is best done by not feeding an evening meal
and treating stock the following morning, Follow all treatment in the
course of two hours with a dose of salts, at the rate of 1 oz fo the
gallon of drinking water.

Prare 162.—Tare Worn,
a.—Worm;
b.—An inverted piece of echicken’s
intestine with numerous tape
worms attached.
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Lesson V.

COMMON DISEASES,

The diseases that frequently ocenr among young growing stock are
chicken-pox, canker, roup, leg weakness, and sealy leg.

The three former troubles arve of a highly contagious nature, and
the methods that should be adopted for the prevention and contrel of
all are similar. In considering how to control and prevent discase, the
two following points have to l)E‘ borne in mind :—

1. Stoek in good sound physical condition are not so susceptible
to d1seases as those that are weak and weedy.

2. Disease organisms do not multiply rapidly when poultry
houses are kept in good sanitary condition.

DisEASE PREVENTION.

To maintain stock in good physical condition, the following
conditions must apply :—

1. The stoek must be the offspring of sound parents,
2. They must not be overcrowded at any stage of their life.
3. An ample supply of suitable foods must be given,

4. Every precaution must be taken to prevent their being
preyed upon by hoth internal and external parasites.

To maintain the premises in good sanitary condition the following
points have to be considered :—

1. Site on which buildings are to be erected.
. Roofing of fowl sheds.
. The drainage around fowlhouses and runs.

TSR

. The regular cleaning of the houses and runs.

Disiage CoNTROL,

The first point of control is to isolate any sick hird and to remove
any bird to other guarters which shows the slightest signg of trouble.
Pens and runs should be thoroughly cleaned, despite the fact that they
may have received recent attention.

After the cleaning, the sleeping quarters should be thoroughly
sprayed with some good disinfectant. The water vessels are a medium
by which disease is very easily transmitted, and they should be cleansed
and disinfected daily.

It the custom hag¢ been to feed dry mash, wet mash should Le
substituted. Feeding troughs should be emptied, say, half-an-hour
after the mash has been distributed. The troughs should then be
disinfected,

In the event of an outbreak of disease, the above methods should
prevent its rapid spread among the tlocks and in time, eradicate it, but
it is necessary to be able to detect disease and trca’r sick stock,
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CIICKEN-POX,
This disease affects all classes of poultry, but is more pronounced
among young stock, particularly those hatehed late. Tt is prevalent
during the period from November to April. Onee stock have been
affected, they appear to be immune to further attacks.

Prare 163.—CHICKEN-POX ON (OCKEREL.

Symptoms.— Wart-like growths are noticed on the bare parts of the
head and comb. In early stages these warts ave little more than small
yvellow eruptions, When the disease is severe, there is an elevation of
temperature, disminished appetite, and general dullness.

Treatment—Isolation of sick birds and painting of wart-like
ogrowths daily with one of the following :—

1. Carbolised glyeerine—1 part carbolic acid and 15 parts
glyeerine,

2. 5 to 10 per cent. solution of iodine,
3. 10 erains silver nitrate to 1 ounce of water.
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(CANKER.

All elasses of poultry are subject to a cheesy-like growth in the
mouth. This is termed ‘‘Canker,”” and it frequently associates itself
with chicken-pox and roup.

Symptoms—The symptoms are not very pronounced, as affected
birds frequently appear to be perfectly healthy. It may be noticed
af times that a bird has difficulty in closing its mouth or in swallowing.
Examination may show a cheesy-like growth on the upper or lower
portion of the side of the mouth or sometimes on the windpipe,

Prare 164
The lower jaw of two birds, showing ecanker growths. Note how tongue is
displaced by pressure from growths,

Treatment.—lIsolate affected bird. Remove as much growth as
possible with a small piece of smooth wood. Paint surface with 10
per eent. solution argyrol, 10 per cent. solution iodine, or dust with small
quantity of powdered bluestone.

If the disease persists, despite daily treatment, destroy the bird.

Rour,

The term ““Roup’ is applied in a general sense to a discharge of
a catarrhal nature of the nostril (eontagious nasal catarrh), inflamatory
condition of the eyes (eve roup), discharge from the nose and lesions in
throat and mouth (diphtheritie roup).
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ConTacrous Nasan CATARRH,
Symptoms—Discharge from nostril of very offensive odour, causing
litter and dirt to adhere to beak., Breathing from the mouth on account
of stoppage of nostril. Continued sneezing to free nostril. Sick birds
stand apart from floek with ruffled feathers and drooping wings. Tioss
of appetite.

Prare 165.—ADVANCE STAGE 0F CoNTAGlOUS (CATARRIL
Nostrils blocked. Colleetion of mucus forcing mouth open.

Treatment.—Destroy birds badly affected. Isolate any to be treated.
Submerge head twice daily for about half-a-minute in one of the
following solutions to thoroughly eleanse nostrils:—

1. BEqual quantitieg of hydrogen peroxide and water.
2. A 2 per cent. solution of permanganate of potash.

3. Ten grains of silver nitrate to the oumee of water.

In addition, administer one teaspoonful twice daily of olive or
cotton-seed oil to which has been added three drops of kerosene and
three drops of eucalyptus.

Eve Rour.

Sumptoms—Eyelids beeome stuck together with the discharge.
This causes a pronounced swelling, and, on the eyelids being prised apart,
a cheesy-like substance can be seen. It may affeet one or hoth eyes, one
eve usually,

The inflammatory condition eauses intense irritation, and the bird is
constantly wiping its eye on the wing, with the vesult that the feathers
are soiled.
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Treatment.—lsolate affected birds. Force apart the eyelids and
remove colleetion of solid matter. Submerge head, as recommended for
nasal catarrh. Place in eye twice daily one or two drops of a 10 per cent.
solution of argyrol.

Prame 166—EvE Rovr v BEArLY STAGES.
The dirty pateh on the wing is a warning of eye trouble,

DmrararriTic Roue.

Symptoms—Discharge from nostril of a very offensive odour. Rise
in temperature and thirst, and sometimes diarrheea. Patches of greyish
or yellowish growth tissue appear in mouth and throat. Loss of appetite
and disinelination to move about.

Treatment.—Destroy severely-affected birds and isolate those to be
- treated. Cleanse head as recommended for catarrh. Remove as much of
the growths in mouth and throat as possible without causing hleeding.
Paint the raw area with any of the following:—
1. 10 per cent. argyrol.
2. 10 per cent. iodine.
3. 10 grains of silver nitrate to the ounce of water.
Renew drinking water three times daily, and add sufficient
permanganate of potash to make it a good pink colour.
Lec WEARNESS,
Symptems—The bird may suddenly lose the use of one or both

legs or, in the early stages, there may be a slight stiltiness of walk
noticed.
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Cause—Due to diet deficiency, intestinal worms, disease, or damp
quarters,

Treatment—Leg weakness does not respond too readily to treatment.
Ascertain the cause and try and rvemove it. Paint affected leg with
10 per cent, iodine,

PrLate 167 —ADVANCED STAGE OF SciLny Leg.

Scarney LiEa.

Symptoms.—Roughened appeavance of the leg on account of the
elevation of the geales due to a collection of a whitish erust.

Cause—A small mite which lives on the skin nnder the scales.
Treatment—Paint legs and feet with one of the following :—
1. One part kerosene and one part oil or fat.
2. Carbolised glycerine.
3. Equal parts sulphur and lard.
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FODDER CONSERVATION.

AN ANALYSIS OF REQUIREMENTS.

The importance of ‘‘stock insnrvance’’ by means of fodder conservation was
emphasised in these notes recently when the finaneial advantages of the security
so afforded were pointed out. Diseussing the requirements of such a scheme, the
departmental writer from whose report these paragraphs are taken sets out a dual
abjeetive, namely—

1. Provision of adequate fodder supplies for the requirements of the farm.
2. The eonserving of a marketable surplus.
The main considerations in the firstmentioned arve—
(o) Ample reserve to cover requirements;
(b) The provision of a well-halaneed ration;
(e) Provision of a suitable and effeetive proteciion against five, flood, and
damage from mice, stock, &e.;
(d) Loeation of reserves with a view to ease and eheapness of feeding;
(e) Cost of conservation.
A sufe guide in assessing the quantity of fodder vequired for one’s own use
may be based on the following ration for one sheep per day:
1 1b. eereal or luecerne hay;
4 oz, grain (evushed oats for preference) ;
2 1b. silage,
Roughly, 122 tons of hay, 31 tons of grain, and 244 fons of silnge are requirved for
feeding a flock of 1,000 sheep for a period of nine months. It is a wise precantion,
however, to earry reserves eapable of tiding one over twelve months.

The provision of a well-balanced ration is essential. Stock continually eating
one particular class of fodder generally evinee a dislike for it after prolonged feeding,
and fail to maintain the game condition as in the early stages of feeding.

Protection of Stored Fodder.

Adequate protection of the fodder stored is essential, both from a direetly
ceonomic point of view and in relation to the aceurate assessment of one’s stocking
enpneity—it is hard to estimate one’s loss when on opening up drought reserves one
finds a large percentage nnfit for consmmption. In the case of stored hay, dunmage
should be placed under all stacks to obviate damage from absorption of moisture
from the soil. If possible hay straddles of an approved design should be erected,
more espeeinlly where oaten hay is concerned and intended to be stored for a number
of years. This particular eclasg of fodder is most liable to damage from mouse
infestation.  Well sloping roofs, suitably thatehed, ave very desirable, and amply
repay the additional cost involved.

When thatehing, the use of the tie wire in place of binder twine will be found
to give more satisfactory results. Weather soon rots the twine, necessitating repair
usnally in the seeond year. Again, in stack construction, the higher the walls ean
be earried the greater the compaetion and the less likelihood of damage from miee.
The cost of sound stock-proof fences vound stacks i fully justified by the proteetion
afforded. Where possible, hay stacks should possess at least a small measure of
cover by insurance. In addition, fire breaks should be made a suitable distance from
one another so that in the event of fire only an isolated stack is destroyed.

Protection of Silage.

In many eases due attention is not paid to the proteetion of silage. Tn the first
plaee it is highly desirable to allow the pit to settle during filling operations, which
Intter should never be too hasty. After allowing time for settling, the silage should
he built above ground level to a height equal to the depth of the pit. This prevents
ihe ecovering sinking below ground level and forming a miniature dam for the
aceumulation of water, and subsequent percolation and damage. The covering should
he of ample depth (2 ft. 6 in. at leagt). The use of horses driven backward and
forward while topping the pit will do much to consolidate the earth and leave an
impervious top. The covering should be nicely moulded up with a good slope and
suitable drains placed down each side of the pit at the surface to carry off all water.

In the scleetion of sites for silo pits, due consideration must be given to surface
drainage and to the possibility of strata resulting in scepage into the pits,
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Iron Bins for Grain.

Grain is most satisfzctorily stored in galvanised-ivon silos,  This method of
conservation is fast gaining popularity, and is certainly superior to storage in sheds,
The advantages of such bins lie in the facts that they are mouse and weather proof,
and their construetion permiis of fumigation of the grain il necessary, They also
have the big advantage that at the termination of feeding the remainder of the fodder
is safely conserved without further expense in proteetion, as is the ecase with hay
stacks and silo pits when they have been opened and their eontents not fully consumed.

Where possible, reserves should be in close proximity to water and feeding
paddocks, expense in feeding being thereby minimised.

Attention should be given to the baling of hay for drought reserves, Greater
protection is afforded from mice Ly storage in sheds, less space is oceupied, and
when feeding ont it is more economical to handle, and the ration fed is more easily
computed, Moreover, it i8 in a handy form to market immedintely if desired.

In studying the costs of fodder conservation, the aim should be to obtain the
greatest measure of protection with the minimum of expense. Where large arcas
of lueerne are eut, the adoption of modern machinery for handling it shounld receive
consideration.

The marketalile surplus referred to carlier is hest confined to ecreal or Ineerne
hay and oat grain—"' A, and P. Notes,”’ N.S.W, Dept. Ag,

MALNUTRITION.*

By J. C. BR'.(:ENNICH, Agriceultural Chemist.

GREAT majority of our pastoralists had during the last few years a very
serious setback on aecount of drought conditions. and therefore it became
necessary to give some advice as to how such conditions may he mitigated, by drawing
aftention to mistakes made by many and beneficial results obtained ]);y others
through the use of licks, &e., during the past season,

The great aim of all animal hushandry is inereased production, and this again
depends almost entirely on the feeding of stock. Any errors in the feeding will
canse malnutrition and disease,

Food Constituents.
Every one is familiar with the chief eonstituents of foods, which are—
(1) I'roteins, nitrogenous compounds, the important flesh-forming nutrients;

(2) Carbohydrates (as sugar, stareh, &e.) and fals, all nitrogen-free com-
pounds which build up fatty matter and produce heat and energy;

(3) Mineral matters, whieh enter into the formation of hones, teeth, blood,
and other fluids of the body; and finally

(4) ““Vitamines,"" accessory foodstuffs of which very minute quantities are
required for a complete maintenance of health and normal development
of the animals, and generally well supplied in green pasture,

The requirement of mineral matter or salts reeeived but very seanty attention
until recent times,

The fact that all foodstuffs confain cerfain amounts of minernl matter, left
in the form of ash, when fodders ave burned, was well known, and it was generally
accepted that any animal fed in a natural way on eommon ordinary rations like
grass, hay, and grain, would receive a sufficient amount of the mineral constituents
with the food, which supplied the necessary amounts of proteins, fat, and
carbohydrates for its maintenance and growth,

In all living mafter the following inorganie constituents are found:—The
non-metallic elements—Phosphorus, sulphur, siticon, chlorine, iodine, and fluorine.
The metallie elements—Potassium, sodium, ealeinm, magnesium, iren, manganese,
and aluminium; and probably traces of several other elements,

“A summary of lectures delivered to the pastoralists in different centres along
the Great Northern and Central Railway Lines,
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It 3¢ & false idea to think that the minerals are required for bone formation
ouly, The inorganie econstituents are as cssential to animal life as the ordinary
organiec food constituents, proteins, fat, and carbohydrates. The most important
funetion of the tood minerals are performed in the soft tissue and in the blood,
where they are essential constituents of living matter, and therefore they stimulate
and control directly or indirvectly all vital processes.

Functions of Mineral Constituents.

The chief funetions of the mineral eonstituents performed in the animal hady
are the following :—

1. They are neeessary for the maintenance of a proper phiysiological halanee
between the mineral elements in the body fluids. Any excess or deficiency of any
one of the mineral eonstituents will affect the vital processes. A deficiency of
potassium in the blood will aet on the heart musele and prevent it from relaxing
properly, while an excess makes it velax so mmeh that it stops beating. Common
salt is an absolute necessity for nutrition, hut given in excess will act as a poison
and cause serious troubles. The mineral econstituents maintain the practically
neutral reaction of the blood,

2, They are neeessary for the process of digestion. The digestive processes
arve affected by aecidity and alkalinity of the digesting fluids. Tn the stomach an
acid remetion must exist to aid in’ the pepsin digestion, whereas in the small
intestine an alkaline reaction is necessary to allow the trypsin to aet. The
absorption of the digested products again is eontrolled hy the coneenfrotion of
the salts, and thig concentration will also affect the passage of digested and
undigested material along the intestines.

3. Mineral constituents are vequired as construetive material for the formation
of new tissue and building up of the hone skeleton.

4. Milking animals require larger supplies of mineral matters to keep np the
vield and average composition of the milk seereted.

Considerations of Modern Research.
Modern vesearch dealing with the mineral nmutrition of farm animals has to
consider—
1. Mineral requirement of the various species of farm animals.
2. The correct balance or proportion hetween the different constitnents.
3. Relationship between the inorganic and organic portions of the ration,
4, Effect of ouside factors, like sunlight and exercise on the mineral
metabolisn.
5. Study of diseases caused hy fanlty mineral nutrition.
6. Mineral constituents of various food stuifs.

1. Of the mineral elements required in the larvgest amounts for growth, &e.,
caleium or lime and phosphorns or phosphoric acid stand out on their own, and
this is very elearly indieated by the large amounfs of both found in the milk of
the laetating animals. Tt will be noticed that the faster the growth of the young
animal, the greater the amount of mineral matter required and supplied by ifs
mother's milk.

_ Rg‘q{*:riﬁe a Composition of Milk,
Species. to -
| \]&?gilg]#t‘? Protein. | Fat. Sugar. | Cal, Pals | Ash,
i | Days. Per cent, | Per cent. | Per cent. | Per cent. | Per cent. ! Per cent
Woman . 180 1-6 3.1 62 | 0049 | 0056 025
Horse .. o 60 1-8 12 69 | 0120 | 0130 | 030
Cow - o 47 3-8 3 48 0161 0189 | 075
Sheep .. e 15 6:7 86 43 0-250 0-280 097
Pig .. v 10 7.2 16 31 0:395 | 0-357 | 1-05
Rabbit .. 5 § | 15-5 10-5 20 (-89 | 099 | 2:56
|

For every 100 1b. of live weight a sheep or a pig requires about 1 lb. of lime
and nearly 1 Th. of phosphorie acid, a ealf requires about double these mmounts
and rather more phosphorie aecid than lime. As a rule only about one-half of the
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lime and phosphorie aeid supplied in the food ean be assimilated and retained, and
therefore the actual amount of food consumed should contain at least double the
quantities absolutely necessary.

2. The balanee or proportion between the different mineral constituents is
oW 1ewgms¢_(l to he of importanee, and any serious alteration in the balance
between two or more elements may affeet assimilation, not only of these elements,
It also of other constituents of the ration.

3. The relationship between inorganic and organic constifuents of rations is
shown by the faet that a ration which containg ample amounts of protein fat and
carbohydrates may fail to produce normal growth if it is deficient in one or more
of the mineral constituents. Addition of sueh will at onee give ineveased growth
and g mueh befter utilisation of the food stuff,

4. Experiments have shown that sunlight and even artificial irradiation, lead
to an improved Hme and phogphorng assimilation, and may even make up for the
want of vitamine .

5. Disenses due to deficiencies of mineral matters have heen veported fron all
parts of the world, and o eoncentrated attack to deal with sueh disenses is being
made the last few years throughout the Empive.

Investigations on Phosphorus Deficiency.

Sir Arnold Theiler, with a large staftt of werkers, made a very complete
investigantion on phosphorns deficiency ns the eanse of several diseases in South
Afriea, which were completely checked by giving the eattle liberal doses of
honeneal, [ol=l

A full eopy of his report appeared three years ago in the *‘Queensland
Agricnltural Journal’ for Mareh;, 1925. Unfortunately, - not mueh notice of the
importance of his discovery was taken Liy readers at the tiwme, and only his personal
visit to the Commonwealth gave a fresh stimulus to this matter, more parvticularly
as both he and Dr. J, B, Orr, Director of the Rowett Reseaveh Institute, Aberdeen,
another oversen visitor to our States, clearly recognised similar wants in our
pasture as well as elear signs of malnutrition. The prineipal sickness due to
phosphorus deficiency in South Africa, is the Styfsiekte or stiffsickness, with its
most obvious outward sign of bone chewing, or osteophagin., This ig a specific form
of depraved appetite, showing by cattle having a predileetion for hones, chiefly
bleached hones.  In more aggravated cases even puhiT' ing hones and rotten carcasses
are eaten. The animals are easily tfested in practice if they are marked eravers,
slight eravers, or non-cravers, which is very useful for experimental purposes. The
osteoplingia is. a4 precursor :JI serious diseases, stunted gvowth, poor condition, and
heavy mortality., Feeding the animals with 3 oz of bonemeal per head per day
absolutely eontrols the disease, and enormously improves the condition of the
cattle,

A few dingrams shown in Sir Arnold Theiler’s report, which is republished in
full in the September number of the Journal, elearly demonstrate the improvement
in growth, inerease of food consumed, &e.  Particularly interesting is the quick
change which takes place when batehes of the experimental animals have their
treatment veversed, the controls receiving bonemeal, and the honemeal withdrenwn
from others, '.l‘he change in the animaly manifests itself in o very short time,
and the recovery of some is simply marvellous,

Seasonal changes should also be noted, and the quick improvement in cattle
following spring rains,

The plhosphorus was supplied in various forms, but the vesults obtained were
the same. Addition of lime did not prevent ustvupha.gm, but rather inereased
the evil. Bonemeal as the hest and cheapest form of phosphatic available in South
Afriean was chosen for general use, Mineral phosphates were tried, but were found
foo costly and rather difficult of digestion; superphosphate was found to cause
digestive troubles, Precipitated calcium phosphate behaved very much like bone
phosphate. 1In finely ground Naurn and Oecean Island phosphate we have a natural
pure tricaleic phosphate which ean be safely used in place of bonemeal.

Applieation of phosphatie fertilisers to pasture. in South Africa vsing 500 10,
superphosphate per aere, produeed the same results as bonemeal 190(1111;,, but of
course, this is of not mueh practical value to onr pasturalists, as phanﬂntu
manuring on o large seale would not be an economieal proposition,

The want of phosphorus was traced by Sir Arnold Theiler and his eo-workers
to the pastures and to the soil itself, and in all the affeeted arveas, the soil showed a
great lack in available phosphorie acid, being generally less than .001 per eent.
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There ean be no doubt that our stock suffer to some extent, more so in eertain
distriets, from a phogphorus deficiency, which beeomes morve evident and pronounced
in drought periods. A supply of phosphorns just or harely suflicient for mainten-
anee is quite inadequate for reproduction and growth. Sir Arnold Theiler’s results
showed that a breeding cow requires in the earliest stage of pregnancy only about
2 oz of bonemeal per head per week more than an ex, whereas in an advaneed
stuge of pregnancy as mueh as 28 oz bonemeal per week were rvequired to prevent
osteophagin.

Comparison of Composition of Pasture Grasses.

Of particular interest iz the study of the following table giving the eomposition
of pasture grasses as found in South Afrien, in Queensland, &e., as eompared with
peod European pasture.

Annlyals of Water Foree Material.

| Protein. | Fibre, Ash, Cald, POy,
% % % % o
Fattening Pasture, Romney Marsh, eaten .. | 29:0 202 87 099 | 1401
Fattening Pasture, Romney Marsh, non-eaten 135 282 56 075 065
Non-fattening, Romney Marsh, eaten | 21-1 | 20°2 760 080 | 089
Non-fattening, Romney Marsh, non-eaten .. | 123 | 292 56 0731 058
Poor Average Pasture, England, eaten - 159 | 252 5+h 056 (=60
Poor Average Pasture, England, non-eaten .. | 114 | 293 a1 0-30 0-37
Pasture, Falkland Island, eaten i 4 12-2 46 | 029 054
Pasture. Falkland Island, non-eaten . . o 7-0 s 2:5 014 025
Mixed Pasture, South Africa, November .. 194 22-5 116 031 0-60
Mixed Pasture, South Africa, Januavy e 138 250 b e 0-50 0-22
Mixed Pasture, South Africa, March . . 72 337 59 | 043 | 024
Mixed Pasture, South Africa, May .. - 4-] 34-9 A0 0-50 007
Mitchell Grass, Queensland, green, 1926-27 ., 79 317 10-9 0-62 (-38
Mitchell Grass, Queensland, yellow, 1926-27. . G0 289 10-7 044 0-20
Mitehell Gireass, Queensland, ronghage, 1926-27 2:8 | 3249 10 | 038 | 0-12
Mitehell  Grass, Queensland, midgrowth, 50 410 123 | 057 0-37
1913-14
Queensland  Average Mixed Pastures (15 63 41-2 11-9 | 049 | 045
samples)

Paspalum Pasture, Unfertilised, 9 days old .. 82 254 12:7 | 0:72 | 055
Paspalum Pasture, Unfertilised, 44 days old 68 | 298 11-4 1-15 0-37
Paspalum Pasture, Fertilised, 9 days old .. | 155 | 241 133 | 050 | 0-66
Paspalum Pasture, Fertilised, 44 days old 74 | 359 | 102 | 063 | 040

The most striking feature is the high percentage of protein, lime, and phosphorie
aeid, ealeulated on the water free material, found in the pastures readily eaten
by sheep on Romney Marsh, England.. The pasture not eaten is still very much
richer than the best of our own pastures. On Falkland Island, which is heavily
stoeked, a considerable falling off in the stamina of the sheep has been noted
and is due to the fact that the pasture was never fertilised. The mineral constituents
lime and phosphorie acid are very low. The great falling off in nutritions quality
of the South Afriean pastures with age is clearly shown, more particularly the
ereat reduetion in the phosphorie aeid contents of the ash, which is quite good in
Novemher, becomes alveady low in January and Mareh, and falls away to praetieally
nothing in May,

A similar eondition exists in the Mitehell grass pasture and a distinet want of
phosphorie aeid in the older growth is to he neticed.

The great increase in the protein econtents of paspalum pastore due to
appliention of a complete fertiliser, with an extra supply of nitrogenous manure, is
also worth noting.

Lack of Protein.

It has been found that the supply of lick will lead to greater consnmption
of fodder, and greatly help in the digestion and assimilation of all nutrients, but
arter all it eannot ereate protein if it is not there, and the actual value of a
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feed must depend prineipally on the amount of protein it supplies. T have repeatedly
expressed the opinion that our stock are suffering for long periods of their existence
of a protein starvation, with or without lime and phosphorus deficiencies, Lime
itself is but very rarely deficient, but phosphorus is, although not in sueh a
pronounced degree as found by Sir Arnold Theiler in South Afriea. Only in
very igolated eases our soils contain less than 0.01 per cent, of available phosphorie
acid, which means about 300 1b. per aere foot, wherens the soils in South Afries,
showing disease, have only .001 per cent. or 30 lb. per aere foot. For years very
full analyses of grasses, fodders, &e., have been carried out in our agrieultural
laboratory, and only in a very few cases such low amounts of phosphorie aeid have
been found in the samples as arve veeorded in Houth Africa.

Sheep Affected by Malnutrition.

Sheep will be affected by malnutrition in a similar manner, although the
outward symptoms arve rarely so pronounced as with cattle.  Bone chewing, and
more frequently licking up of earth, are noticed; an excessive liking for salt is
also an indication of depraved appt.-tibe. The fact of sheep licking certain soil
does not indieate that sueh soil wounld make a good lick, as many a eorrespondent
to this Department has nsserted., The far-reaching results of malnutrition are
shown by stunted growths, loss of fecondity, poor percentage of lambing, greaf
mortality among young lambs, greater liability to suffer from worms, and attack
by blow flies. Of course all these symptoms become more pronounced during
periods of drought. A large number of pastoralists tried to save their sheep from
stavvation by giving them salt licks, and in many cases where the drinking water
was also saline, aetually killed the sheep through salt poisoning, ‘The actunl amount
of salt required by sheep is extremely small, only about 4 to 5 Ib. of salt arc
required per annum, and this quantity is generally fully supplied in the pasture
grags, and drinking water. The other mineral constituents, lime and phosphorie aeid
necessary for the maintenance of an adult sheep, nrve generally supplied by good
natural pasturage, but in the case of ewes the rvequirements incerease rapidly during
pregnancy and remains high during the lactating period, so that the amounts
supplied by pasturage are in a great number of places not sufficient fo cover the
demand, The requirements of a young growing lamb arve equally high, and from
two to three times greater than those of an adult sheep.

The actual amounts of lime and phosphorie acid removed from the soil by wool
and sheep are very small, amounting to a few ounces per acre annually; even with
fairly heavy stoeking of, say, one sheep to 24 aeres, the amount of lime phosphate
removed would be approximately only 1 1b, per aere per annum; so thaf, with an
average amount of one-liundredth of a per cent. of available ]Jlmsplmriv neid in a
soil, the supply woula last many hundred years., Unfortunately, the situation is not
:]mte as favourable as it appears at first sight. Stock naturally prefer the bhest and
most sneeulent fodders and vemain in such loealities, and as a consequence the best
and most nutritious grasses are eaten out continually and arve likely to disappear and
lie replaced by coarse, poor varieties, As previously pointed out, amounts of mineral
constituents must he available in large exeess, both for vegetable and animal growth.

Analyses of Soil.

Mr, J. E. Thomas, when making his investigation on the feeding of sheep under
drought econdition, drew particular attention to the great difference between the
pebbly and rolling downs in Cenfral Queensland with regard to nutritive value and
palatability of the grasses, The pebbly downs always show a muech higher lambing
percentage, better growth and yield of wool, These facts were explained by analyses
of the soils made in our laboratory. The physical eondition of the pebbly downs soil
was much better than that of the clayey downs, showing much l:tter eapillarity.
Humus and nitrogen contents of both soils were rather low, lime plentiful both total
and available amounts, the amount of available phosphorie 0195 per cent. in pebbly
downs =oil against 0014 per eent, in elayey down soil, which is dangerously low.
The actual amount of feed grown in good seasons is mueh larger on the rolling downs
soil, but the fodder is not so well relished as the sparser growth, but more varied and
]mlatnhlu feed of the pebbly downs.

The prineipal fodder grass in the western country is Mitehell grass, which is the
most drought resistant of our grasses, but its nutritive value is generally very much
overrated. The quality varies very much aecording to seasons, as shown by a great
mumber of analyses, but is at its best in its young growth,

Flinders grass requires a better rainfall than Mitehell grass, but is a more
nutritions and more palatable grass, even in the drying-off stage.
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Blue grasses require a still heavier and more evenly distributed rainfall and are
lighly nufritious in their earliest stages of growth, but lose their nutrition value
very quickly when drying off.

Edibie herbs and shrubs are available in most distriets, although vestricted in
the main areas of Central and Northern-West Queensland.

Looking over a short list of analyses of soch fodder plants, it will be noted
many of them are of high food value. The prickly aeacia bush stands out on its
own on aceount of high protein contents, and is thevefore greatly relished hy stock,

Food Supply in Time of Drought.

The greatest problem faeing the stockowner is the feeding during drought
periods.  From the previous remarks it is quite evident that the roughage available
in sueh periods is of exceedingly low feeding value, and therefore the problem
resolves itself into supplies of proteins, minerals, and mughage itself.

Proteins ean be supplied priveipally in forms of maize and other grains, and
prepared coneentrated fodders in the form of nuts or cubes, in which mixtures of all
sorts of grains, by-produets, and milling offals can be utilised with advantage.

Lucerne hay is of greafl value, being high in profein and minerals, and at the
same time is a palatable roughage, but, unfortunately, his,h cost limits extensive use,
The supply of roughage is the most serious problem in drought time, as it is quite
impossible to m.)mt:uu sheep on licks or grains alone.

What could be done with regard to conservation of fodder for roughage, bush
hay, and perhaps in some ecases fodder ervops, chiefly sorghums, are problems of the
future. In the meantime the liberal use of phosphatie licks will improve matters,
and stoek should be allowed to make the best use of poor coarse fodders, this being
advantageous to the grazier in good and bad seasons,

Licks Recommended.

The liek at present recommended, and already soceessfully used in several places,
is made by mixing one part of conrse salt (free from large lumps) with two parts finely
ground Nauru or Ocean Tsland phosphate,

Nauru phosphate is an excellent substitute for bonemeal, as it is cheaper and
containg a much higher percentage of lime and phosphorie acid than bomemeal, It
is just as digestible as bonemeal, being soluble in weak acids on repeated extraction,
The reports spread by some interested persons that Nauru phosphate has eaused
digestive troubles and uleerated intestines is absolutely without foundation. Pro-
fessors MeCollum, Hart, and Fuller proved nearly twenty years ago that pigs could
be equally well supplied with the necessary phosphorus in the form of inorganic
phosphoris compounds, such as precipitated ealeium phosphate, mineral phosphates,
&e., as I the form of organic phosphorus compounds such as those found in bran, &e.
(Tu‘scfuch Bulletin No. 1 of the Agricultural Experiment Station, of the Univ (’I“ilt\
Wisgceonsin, June, 1309,)

The wse of phosphatie licks is of partieular importance when feeding on serub,
as practieally all our western serub trees coutain in the ash of their leaves a very
large amount of lime and very little phosphorie acid. Any large excess of lime
accentuates the want and defieiency of phosphorus,

When feeding very dry, coarse rvoughage, the addition of small amounts of
Tpzom sales, about 10 1b. to every 100 Ih. of Jick, is advisable. In very rare cases
the addition of about 3 to 5 per cent. of flowers of sulphur, and/or 2 to 3 per cent.
of iron sulphate (green vitriol) may have n beneficial effect.

Quantity of Licks to be Supplied.

It is of importance that the stockowner has a rvough idea how muech lick the
animals actually consume; a lamb or a wether should get about 2 oz, of phosphate,
or 3 oz of the mixed lick per week; a ewe with lamb ean get up to 6 oz, of phosphate
per weelk. As the Nauru phosphate lias neither taste nor odour, the animals in some
cases do not take readily to the liek, and in sueh eases sprinkling the lick with a
little molasses, or adding about 5 to 10 per cent. of linseed meal, or any other meal
to the lick will induce the animals to eat the lick more readily. The addition of
these materials is diseontinued or reduced when a sufficient amount of lick is con-
sumed.  An extra amount of phospbate will not hurt the sheep, but an increased
amount of salt may do serious harm. Keep a supply of lick going the whole year
round, so that the animals ean get it any time they want it.

42



580 QUEENSLAND AGRICULTURAL JOURNAL. |1 Dsc., 1928.

RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE AVERAGE RAINFALL For THE MontH or Ocroner, 1928, IN THE AGRI-
oULTURAL DISTRIOTS, TOGETHER WiTH Torar RAINFALL DURING 1928 AND 1927, ¥or

COMPARISON.
AVERAGE Teran ‘ AVERAGE | ToTaL
RAINFALL. RAINFALL. RAINFALL, ‘ RAINFALL,
Divisions and Stations. No. of' Divisions and Stations, No. of
Oct, | Yeurs' | Oct. | Oet,, Oect. | Years'| Oct, | Oet, .
* | Re- | 1828, | 1827, | Re- | 1928, 1927,
cords, cords.
North Coast. South Coast—

) In.: n. In. continued : In, | In. In.
Atherton 0:88( 27 007 | 059 | Nambour ... w | 2098 32 072 | 437
Cairns 1'54 | 46 005 172 | Nanango ... | 2030 46 126 | 3:3%
Cardwell ... wo | 1951 86| 015 | 2710 || Rockbampton ... | 1-80| 41 126 | 2-19
Cooktown ... .| 103 52 0] 010 || Woodford | 250 41 | 078 | 245
Herberton ... 089 41 004 | 086
Ingham 165 36 0 166
Innisfail 2:89 | 47 008 835 || Darling Downa,

Mossman .., 283| 15 034 | 422
Townsville ... 1:24 | 57 062 | 045 | Dalby ... 2:04 | B8 107 | 266
Emu Vale 2118 | 32 160 | 450
Jimbour .., 188 40 285 | 287
Central Coast. Miles 2:00 | 43 027 2:83
| Stanthorpe 2h5| bb 183 | 262
Ayr ... as e | 09T | 41 0] 019 || Toowoomba 256 | b6 165 | 316
Bowen | 15| BY 004 | 090 || Warwick ... 28| 63 | 1h6| 299
Charters Towers ... | 067 | 46 0119 085 ;
Mackay ... we | 1°T8| BT 0| 198
Proserpine ... | 180 25 209 | 325
St. Lawrence wo | IAEE| HY 321 301 Maranoa,
- Roma S LA 0] 299
South Coast.
Biggenden ... .| 2:29| 29 | 049 | 341
Bundaberg ... we| 201 45 | 045 301 || State Farms, dc.
Brisbane ... we | 256 77 130 | 7415 |
Caboolture... e | 250 | 41 1'44 | 2755 || Bungeworgorai ... | 1+47| 14 025 212
Childers ... e | 248 33 027 | 486 || Gutton College ... | 204 29 139 | 284
Crohamhurst .| B33 85 1831 574 | Gindie ... e | 10401 29 ” 232
Esk ... .| 247 41 179 | 668 || Hermitage e | 1700 22 126 | 3446
Gayndah ... .| 287| b7 | 044 | 419 | Kairi . 101 14 | 028 070
Gympie .. e | 2691 B8 | 225 4'54 || Sugar Experiment | 154 | 31 0| 186
Kgi‘l?wan oo | 2601 49 | 3714 | 509 Station, Mackay |
Maryborough ... | 268 56 | 048| 705 | Warren ... e 2:02| 14 | 047| 258

Nore.—The averages lLave been compiled from oflieial nata during (-l.le periods indicated; but the
totals for October this year, and for the same period of 1927, having been compiled from telegraphic-
reports, are subject to revision.

GEORGE G. BOND, Divisional Meteorologist.

QUEENSLAND RAIN-FOREST TREES

By W. D. TRANCIS, Assistant Government Botanist.

Oliver’s Sassafras (Cinnamomwm Oliveri) is illustrated by the aceompanying
pictures. Tt is a large tree, attaining a height of about 130 feet. The bark is
brown or dark brown in colour and is rough with havd, pustular processes, especially
on large trees. The bark is also strongly fragrant, the odour resembling that of
sassafras, The wood is pale or yellowish when green; when seasoned it is pale
brown. The sassafras-like fragranee persists in the wood even when it is aged.
The wood is very suitable for indoor work, such as lining and cabinet-making.
The trees are found i the rain forests from Port Maequarie in New South Wales
(R. T. Baker) to Bungella Range (west of Mackay), Queensland,
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FPhoto: W. D, Franeis.
Prare 168.—Orniver's Sassarras (Cinnamomum Olivers).

A large tree in the rain forest to the east of Traveston, The peeuliar pustular bark
is shown in the picture,



1 inch
EE

Prare 169 —HERBARIUM SPECIMENS 0F OLIVER'S SASSAFRAS.

A shows a dry fruit partly detached from the cup-shaped perianth tube which surrounds the fruit at base. The minute pustular
marks on each side of the midrib of the leaves on the left represent secale insects. A flowering specimen is shown on right.
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INKWEED ERADICATION.
By N. A, R, POLLOCK, Northern Instruetor in Agriculture.

Experiments Conducted.

The greatest trouble thatl settlers experience in many of the heavy serub arcas
of Queensland in grassing land, on whieh the felled serub has recently been burnt off,
is due to the heavy and persistent growth of Inkwood (Phytolacca octandra), which
if not destroyed, soon covers the ground and smothers the young grass shortly after
the sced has germinated, The most satisfactory and economieal method of dealing
with the trouble will be found, it is considered, in pulling up the young Inkweed
plants as they appear, thus giving the young grass opportunity to become establishad,
after which germination of further Inkweed seed or growth of same after germina-
tion will be greatly impeded. By this means a stand of grass is secured the first
year, the value of which is apparent.

In eertain areas, however, notably in the vieinity of Millan Millaa, where the
rainfall is heavy, the growth of Inkweed, many setflers claim, hag been too rapid to
allow of extermination by hand pulling or hoeing, causing many areas on whieh grass
seed was sown after the serub had been felled and burnt off to become so infested
that growth of grass was entirely prohibited. )

With a view to overcoming this trouble, the Department of Agriculture instituted
experiments in control by the application of various poisonous sprays, which were
g:;lli-:‘i;!d out during the present year by Mr. Field Assistant Tarrant, of the Atherton

The design of the experiments was as follows:—

. Roberts® Prickly Pear Poison in strength as supplied,

. Cooper’s Weedicide—1 part to 75 parts water.

. Cooper's Weedicide—1 part to 50 parts water.

. Arsenie Pentoxide—3 1b. to 1 gallon water.

. Avesnie Pentoxide—3 In, to 14 gallons water.

. Arsenieal solution—1 Ib. arsenie and 2 1b, eaustie soda to 25 gallons water.
. Arsenieal solution—2 ]b. arsenic and 4 1b. caustic soda to 25 gallons water.
. 2 1b. ferrous sulphate to 1 gallon water.

. 14 1h, ferrous sulphate to 1 gallon water,

0O =] S Tt = oo =

w

The eost of the materials were—
Roberts’ Prickly Pear Poison, 3 3 &. per lb.,, Wallangarra.
Cooper's Weedieide, 52s. 6d. per 5-gallon drum, Brisbane.
Arsenie Pentoxide, 378, 4d. per ewt., Brishane,
Arzenie, 40s, per ewt., Brishane,
Caustic soda, 408, per ewt., Brishane.
Ferrous sulphate, 168, per ewt., Brisbane,

TRoberts’ pear poison was applied by a Roberts’ pump and atomiser, while the
other solutions were applied by a knapsack spray pump. The experiments were
eonducted on Inkweed of three years' growth and on young Inkweed of about six
months’ growth. Each plot was designed as one-tenth of an aere, with a width of
12 feet. i

Mr. Tarrant reports:—

OLD INKWEED TRIALS,

These were eondueted in Jannary at E. Grindie’s farm, Moregatta, where the
Inkweed was of three years’ growth and almost impenetrable. Lines were brushed
to faeilitate operations and to allow applieation from each side of the 12-foot strip;
each plot took from eighty to ninety minutes to treat, excluding the time required
for brushing the lines, which implied 2 period of two days, approximately to treat
an aere. Heavy rains ocenrred each day during the applieations, causing a postpone-
ment of Cooper’s Weedicide and ferrous sulphate treatments until finer weather
prevailed.

Plot (1) Roberts’ Pear Poison at full strength.—The plants showed a seorched
effect within five minutes of the application, all top growth and roots being dead
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Prare 170, —IxgweED EXPERIMENTS.
P lot treated with Arsenic Solution withont effect.

7 ~ i}

Prare 171.—Youne INEWEED OF UNDER A YEAR'S GROWTH, NOT TREATED,
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within three weeks, The poison used was at the rate of 25 gallons, and at a cost
of £3 8s. 9d. per acre.

Plot (2) Cooper’s Weedicide at 1 part to 75 parts water—The plants did not
show any effeet until after three days, when the leaves and small branches were
killed; but within three weeks fresh growth was made from the main stems, and
several weeks later the planis appeared as vigorous as before the application, The
cost of the material was at the rate of 105 10d, per acre, with 40 gallons of solution.

Plot (3) Cooper’s Weedicide af 1 part to 50 parts water—The expericnee here
wasg similar to that in Plot 2, while the cost per aere of the application was 16s. 3d.
at the rate of 40 gallons,

Plot (4) Arsenic Pentoxide, 4 1b, to 1 gallon water—After four days the effect
was noted on the folinge, and in five weeks the plants had died down to the ground,
but new growth appeared from the roots. Tha cost of the applieation was Gs. Sd.
per aere at the rate of 40 gallons,

Prare 172.—Spowmne Prors or InkweEED or 3 YEArs' GrowTH TREATED IN
Jawuvary., PHoTO, TAKEN IN JUNE.

Plot in foreground was treated with Roberts’ Pear poison which killed the
Inkweed. Growth on plot is * Goat Weed .” Stump in foreground may be seen in
photo. 1 at the top marking end of plot.

Plot (5) Arsenic Pentoxide, 4 Ib. to 14 gallons water—The experience here was
similar to that on Plot 4, except that the action of the spray was much slower. Cost
of treatment was 5s. 6d at the rate of 40 gallons per acre,

Plots (6) and (7) Avsenical solutions, and Plots (8) and (9) Ferrous Bu]plmte
solutions,—These applications showed no appreciable effeet on the growth.

YOUNG INKWEED TRIALS.

These trials were condueted in May on T. Fraser’s farm, Lorenz Creek, where
the Inkweed was not of more than six months’ growth, and oﬂeung no thﬂ.‘iculty in
applying the treatments. Viewing the effeet of the sprays on the older growth in
January, an alteration was made in the treatments, in which the results were as
Tollows:—
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Prare 174 —Ixgweep ExpEriMENTS oN Youwe INEWEED.

Left.—2}b. Arsenic Pentoxide to 1 gallon water.
Right.—11b, Arsenic Pentoxide to 1} gallon water.
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Plot (1) Roberts’ Pear Poisen, full strength—Within five minutes after treat-
ment the foliage was all seorched, and within ten days all growth and roots were

dead. The cost per aere at an l[}llll(‘ﬂtlml of 20 gallons was 55s.

Plot (2) Roberts’ Pear Poison, half strength.—This treatment took several hours
to show any effeet, but in twelve (|"L“\ all growth and roots were killed. The cost of
the applieation at 20 gallons was 27s. Gd. per aeve.

Plot (3) Arsenie Pentoxide at & Ih. to 1 gallon water.—No cffeet was shown
on the plants until the third day, but in fourtcen days all growth and roots were
dead. The cost of the application at 30 gallons per acre was 58,

Plot (4) Arscnie Pentoxide at 4 1b. to 13 gallons water—The effect here was
as suceessful as in Plot (3), but much slower. The cost of the applieation at 30
gallons per aere was 38, 4d.

Prare 175.—Tae Erreor or Roserts’ PrickLy-PEAr Porson ox Youxa INKWERD,

Full strength to left of board; half strength to right of board.

Dividing line of two plots marked by a line from the board in the foreground and the
figure up the hill. Treated in May, photo. taken in June,

Plot (3) Arseniec solution at 2 Ib, arsenic”and 4 1b, eanstic soda to 12 gd.!lmm
water.—Used at the rate of 30 g.LIlom. per acre no effect was notieeable at any time
after the application, The time oceupied in applying the treatments was at the rate
of eight to ten hours per acre.

When the plots were inspected in company with Mr. Tarrant on 10th June it
was noted that the plot treated in Janunary with Roberts’ Pear Poison, where the old
Inkweed had been completely destroyed, showed a heavy growth of Billy;.,mt. Weed
(Ageratum conyzoides), This weed is8 an annual of ]ut&. |EAS0N gro\\th. common to
the Tableland, which dies down in the winter and is useful in the maize areas in
assisting to burn off the dry eornstalks, an office it may possibly perform to advantage
with the dry Inkweed. On old Inkweed, of the applications made, Roberts’ Pear
Poison, only, appears to be effective, hut the cost of £3 8s. 9d. for poison added to
that of two days’ labour in .:}r|-hm§r_ as well as the brushing of tracks, does not
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render it an economical proposition; even if the heavy growth could be killed out at
a cheaper rate and burnt off, much the same trouble as on newly felled areas would
be faced with the young Inkweed growth when the land was vesown with grass seed

Purther trials in heavy Inkweed growth are suggested, in which a gaseous treat-
ment might be more economically effective.

On the young Inkweed growth the cost of the treatment with Arvsenie Pentoxide
at 5s. G, or 6s. 8d. per acre, plus that of labour in applying, is the most reasonable,
but it is probably that the treatment would also kill ouf any grass growth and thus
necessitate a reseeding.

Possibly, if the Inkweed were allowed to germinate on the mew eclearing, and
then destroyed by spraying before the grass seed was sown, success might be achieved,

Prare 176.—RoserTs’ PricELY Prar Porgox oN INKWEED OF OVER
3 YeArs® GrROWTH,

Plot was a strip 12 feet, wide running from the front to the right of tree in the
centre to stump on top of the hill.  Applied in January, The photo. was taken in
June. Inkweed completely killed, but largely hidden by growth of *Goat Weed »
which dies off in spring and allows of burning off with the dead Inkweed.

The objective, of course, is to establish grasses on the elearing at the least eost.
In the ease of young Inkweed, the cost of eradicating by hand must be set against
that of spraying perhaps more than once, and also of perhaps reseeding a second
time, with subsequent loss of time in getting grasses established. Until further data
is obtained in this direction, it would appear that settlers would be well advised to
pursue the old method of sowing the grass seed immediately after the burn and
eradicating the young Inkweed plants by hand. Should this not be found practicable
over the whole area, alternate strips might be given attention which would allow a
certain amount of grass to he seenred and thus give greater facility for spraying
the other strips where the Inkweed had taken possession.
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GINGER GROWING IN QUEENSLAND.
By A. B, GIBSON, Senior Instruetor in Agrieulture.

A good deal of attention has lately been drawn to the eultivation of ginger as
a erop which ig suited to the soils and climate of Queensland, but it must ‘be
rvemembered that the consumption of ginger within the Commonwealth is compara-
tively small, but by means of an advertising ecampaign it could possibly be increased
by double the quantity that is imported and consumed at the present time. At the
same time, care must be taken to prevent over-production of the locally-grown article.

As regards the importations of ginger in all forms, for the period ending 30th
June, 1928, a total of 6724 tons of ginger was imported to the Commonwealth from
overseas, chiefly from China. 'This ineludes green, dry, and partially and wholly
preserved ginger which eould be prodonced in Queensland by the eultivation of
approximately 200 aeres of land—henee the need of caution is reiterated in regard
to ginger production,

Unless the local grower is prepared to accept a price whieh is in accord with
that at whieh the article ean be imported, there appears to be very little hope of
replacing the imported article by that produeed locally.

Prare 177.—A Heavy Cror of (INGER ON THE SLOPES oF BUbErmM MouUNTATN.

A visit was recently paid to Buderim Mountain to ascertanin what progress was
being made in the industry, and it would appear that there is at present a *‘boom’’
in the ginger-growing industry, An article on ginger growing at Buderim which
was published reecently may be largely responsible for this., The article in question
stated that “‘although the markets may fluctuate slightly, growers may expeet to
receive an average price of approximately £56 per ton.”” " This price is, of course,
for large quantities, 9d. per 1b. being obfainable for small Jots. It may interest
growers to learn that green ginger is imported into the Commonwealth and landed
at Melbourne at a cost of £32 13s, 4d. per ton e.if., or 34d, per b, Semi-preserved
ginger in syrup is landed in Brisbane at £40 per fon e.if., and in regard to this class
of ginger it may be stated that in a 2-ewt. eask of partly preserved ginger, not more
than 20 1b, would be represented by syrup, and this of a heavy density, Infending
growers should comsider the position before taking definite steps in the matter.

Ginger growing has oceupied the atfention of the residents of Buderim Mountain
and surrounding distriets for many years, and it is known that a present resident of
Buderim successfully grew ginger forly years ago. Perhaps one of the most
experienced growers at present in that distriet is Mr. A. J. Burnett, who has heen
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growing ginger for the past twenty years. This gentleman’s property is situated om
the western slopes of Buderim Mountain, at Glenmount, and he has approximately
an, acre under ginger., The soil is o medium elay loam, and is distinet from the
typical red voleanic soil usually asscciated with Buderim Mountain, Ginger, when
properly cultivated and fertilised with heavy applications of bone dust, ean be
produced on the slopes of Buderim Mountain of a quality superior fo the ginger
imported from China, and with the advantage of being fresher than the imported
artiele. Mr. Burnett states that he has produced up fo 5 tons per aerve, and that
4 tons is regarded as an ordinary yield under favourable conditions. His pmctlce s
to prepare the aven well ahead of planting, whieh should take place in October.
The ginger is planted in drills (previously fertilised) spaced 2 feet apart with
9 inches between the sets which arve planted at a depth of 5 inches. Plant ginger,
which shows signs of growth, or as it is termed ‘‘shot’’ Giugt:r, iy prnf(erml]
for planting purposes. Immediately following on the planting, a heavy muleh of
grass is applied to the whole of the area, but not just lmmedlnltely over the sets.
Thus the appearance of o newly planted area is practically a mat of grass to the
depth of 2 to 3 inehes. 1t requires approximately 1 ton of plant ginger to plant an
acre on the lines advocated.

The object of the muleh is threefold—{a) 1t retaing moisture in the soil, (b) it
retards and keeps down weed growths, and (¢) it gives an added pungeney to the
ginger,

Little or no weed growth will appear if the initial preparation of the soil has
been thorough, and any such growth ean be easily and readily handled.

Green ginger which is required for confectionery purposes needs to be harvested
at an earlier period than that which is ntilised for drying—jam and chutney and
other manufactures—and when harvested for this purpose the yield obtained is only
about half that produced when the rhizomes ave allowed to matore,

Young ginger is both tender and free from fibre, which is objeetionable for
preserving purposes,

Ginger intended for plant purposes can be left in the soil until the approach of
the planting season, and will then be in o betfer condition for planting.

Harvesting of matured ginger takes place subsequent to the flowering period and
when the tops have dried off. For the lesser matured article it is necessary to lift
the erop well ahead of this period, usually in April, when the first flowers put in their
appearance, An examination of the hands and rhizomes to ascertain the state of
maturity, however, must be the true guide,

Owing to the need for care in lifting the erop the whole operation is one which
ean only be carried out satisfactorily by hand. This, of course, tends to add to the
cost of production, but is at present—and until some machine is perfected which
will do the work satisfactorily—unaveidable,

Ag an adjunet to fruitgrowing and other industries in those distriets which have
a soil and elimate suited for ginger growing, the erop has much to eommend it, and
provided that growers, as a body, will co-operate with the object of maintaming a
high standard of ginger, there should be no reason (when the supply equals the
demand) for importations to eontinune.

The need of eaution in the future to prevent over-produetion, however—as
Queensland cannot hope to eompete in an export trade—is imperative.

THE DAIRY HEIFER.

The dairy heifer is a unit of the potentinl milking herd. The breeder who knows
how to grow and handle dairy heifers will add substantially to his achievement
with his dairy herd.

The demand for reproduction awd milk production are so heavy on high-produeing
dairy females that every opportunity must be given for growth and development
before the animal begins her lactation period.

Improper feeding and bireeding at too early an age arve two factors to aveid,

The time to take advantage of the growth impulse is when it is most potent, and
when demands fox milk produetion do not interfere with its influence.

Do not allow the dairy heifer to get a setback by turning en to scant pasturage
or by improper feeding—C. T, McGrATH, Supervisor of Dairying.
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THE CONSTRUCTION OF MOTOR TYRES.
ENSURING GOOD SERVICE AND DURABILITY.
By RADIATOR.*

Fabrie or canvas consists of interlaced cotton strands known ag warp and weft;
the warp being the longitudinal strands, and the welt the cross strands, When
fabrie is used as the base for a motor tvn' considerable frietion is eaused in these
interlaced cotton strands.

Consider a tyre votating as the car moves, The porfion of the tyre touching
the ground is slightly flattened. This flat portion keeps on moving around the
tyre as the wheel rotates. The result is that every portion of the eircumference is
pressed in slightly and allowed fo expcmd again once for each revolution of the
wheel. The degree to which the tyre is inflated, of course, affeets the exent by
which the tyre is flattened; naturally balloon ‘rym are flattened mueh more thaw
high-pressure fyres. This constant flexing of the tyres naturally causes internal
frietion in the tyre.

In the ease of the fabrie tyre the constant flexing cauges the inferlaced strands
to rob the one against the other, and as well as generating a lot of heat by friction,
the strands also “ehafe. The heat generated eauses the rubber to over-vuleanise and
so become rotten. On account of these defects the fabrie tyre is only suited for
high pressures where the amount of flexing is extremely small.

The cord tyre overcomes the defects of the fabric fyre as follows:—There being
only longitudinal cords in each ply, the friction between interlaced strands is entirely
removed, Also the cord tyre provides a ready means of surrounding each cord
with rubber which takes up the flexing without generating any heat or any chafing.

The ecomparison hetween the two tyres will be ~better understood when the
congtruction of the tyres has been explained.

After the eotton cords have been cleaned at the tyre factory, they are impreg-
nated with the very best of rubber; this means that each eord is surrounded with
a film of rubber that will act as a eushion when the tyre is flexed. The process of
impregnating the eords is known as “‘proofing. 7’

In the case of fabrie, the material is spread with a coating of rubber, but it is
obviously difficult to sepamte each strand from its meighbour in the fabrie.

The tread is always of hard rubber, and ig placed on the tyre in various ways
by different manufacturers. Sometimes the tread is extruded ecomplete in one piece,
and placed upon the tyre, whereas other treads are made up in layers. The tread
is arranged so that the periphery has the thickest rubber, while the edges taper
away to nothing.

In the single cord proeess, the whole tyre (including the tread) is voleanised
together. This method produces a satisfactory tyre, but the objection is that any
flaw in the vuleanising of the casing will be undetected.

In the double eord process the easing is vuleanised in one operation, and the
tread is yuleanized on in the second operation,

The vuleanising takes place in a metal mould. It is in this process that
the various designs of tread are imprinted on the outside. While in the mould the
whole tyre is heafed with steam and at the same time subjected to an enormous
hydraulic pressure (about 2,000 1b. to the square ineh). This voleanising process
causes the whole fyre to weld together into one mass, and if the vuleanising has
been a thorough suceess there should be no blisters in the rubber.

This deseription of the manufacture of tyres will probably explain fo the
reader why fyres are so expensive. Although the making of tyres is a scientifie
process, the reader must not think that good fyres cannot be made in Australia.
Good tyres have, and are, being made in Australian factories, The raw material is,
of course, 1rnpurte(1 but it is huped that in the near future Queensland will provide
the necessar v eotton at least.:

The development of tyres has probably contributed most, in the last fifteen
years, to the progress of motoring. Tn 1913 it was quite possible to procure m
reliable ear, but the tyres of that time were certainly a worry. Punetures and
blow-outs were extremely numerous, and the motorist who made a 200-mile trip
without tyre trouble was more fortunate than the one to-day who does 2,000 miles
without trouble.

*In the *‘ Farmer and %ettlar e
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To econclude this article a few words ahout the preservation of tyres will
probably be in season, The following points should always be adhered fo:—

(1) Keep the tyres inflated to the eorreet pressure; an air pressure gange
is an essential aceessory,

(2) Never run on a flat tyre, even for a short distance. Tt is far better to
remove the tyre and run on the hare rim.

(3) Keep the tyres and tubes free from grease and oil, as these two destroy
rubber.

(4) Make sure that the wheels are always eorrectly aligned. To run a ear
with the front wheels badly out of alignment will mean that the tyres
will be ruined in a hundred miles,  Fven a little inacenraey in alignment
greatly shortens the life of the tyres

(5) Always keep the brakes equally adjusted and eapable of being easily
applied.

(6) Dvive carefully, This last item ig the most important of all. Never
aceelerate or brake suddenly, do not skid avound corners, nnd never take
a corner more sharply than necessary, Do not race uphill in gear. Every
time that the wheels bounce off the ground they raee and tear off a piece
of rubber as soon as they again touch the ground.

If the tyres are well cared for, and the car eavefully driven, the tyre life will
be double that obtained if the tyres are not econsidered. Having regard to the price
of tyres, the care is well worth while.

BREEDING AND SELECTION OF DAIRY STOCK.
By C. I". MeGRATH, Supervisor of Dairying.

The industry needs bebter cows, and the daivy farmers and brecders must hreed
and rear the better cows, beeause they do not now exist to the extent required.

The foundation of the dairying industry for the future must be laid now in the
Lreoding and rearing of high-class dairy stock.

That this work can be done with the degree of suceess its importanee demands
is evidenced by the success attained by many breeders of high-elass dairy stock in
this and other States of the Commonweaith.

Breeds of dairy eattle have been in existence for many years past, but the stud
master of to-day breeds on dairy lines by selecting and mating animals whose
parentage have high production records.

Pedigrees alone do not indicate the quality of milk and butter fat that a cow
will produce. Such characteristies are the animal’s heritage, and by careful dairying
Nature’s gift to her ean be developed to its full eapacity.

A sneeessful stud maoster knows that o certificate of registry in o herd book is
not evidence of high dairy production, and he realised that selection is not confined
to pedigree. Attention is given to the constitution, production, conformation, and
general eharacteristies of the amimals selected from which to breed.

It is important that the constitution be sound, and this is indicated by large,
well-developed Jungs and o bread and deep chost, A sound state of digestive organs
is important and has o great influence on all the functions of the body, and more
especially on the secretion of milk,

Dairy type and conformation ave readily discernible by the trained eye of the
stock breeder.  An anmimal of the desived type and eharvaeter attracts and fills his
¢ye and is then sabjected to a cloge examination for the points and characteristies
cssential in good dairy animals.

A knowledge of the development of dairy qualities in eattle is a valuable aid in
the selection and breeding of dairy stoek.

The development of dairy qualities in the female begins by exeiting the undder
to unnatural activity by stripping it at frequent and regular intervalg of all the milk
secreted.
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Care in handling and proper feeding arve essential to produce high-quality dairy
animals, and if supplemented with a sound knowledge of seleetion and breeding the
desived characteristies will be transmitted to the offspring.

Such prepotency is to be obtained Ty line dairy breeding rather than by simply
breed hreeding.

Breeding.

A great deal hag bheen written on breeding, and many breeders have contributed
to the literature on the subject and quote pedigrees and diseuss high-class animals
that have been inbred. Sueh results invaviably vefleet the intelligence of an
experienced stud master.

Disastrous results bave invariably followed inbreeding of dairy stock when
practised by the inexperienced stock breeder, as is evidenced by the numbers of
nondeseript animals to be seen in many distriets.

There are several methods of breeding, as practised by stud masters—viz,,
inbreeding, line breeding within distinet families, line breeding with distant straing
of the same Dblood, and outerossing, which is the continued introduction of fresh
Dblood.

Iubreeding is the praetice of mating elosely velated animals sueh as sire to
daughter, son to dam, hrother to sister.

It is considercd that an animal is inbred when its parents have 50 per cent. or
more of eommon ancestry in the pedigree.

The purpose of inbreeding is to fix or intensify desirable eharacteristies or
qualities in animals so that they will more consistently transmit sueh characters to
their offspring.

Many high-class flocks of sheep, herds of eattle, and breeds of horses have been
established by inbreeding.

Such suceesses have been achieved by stoek breeders who possessed an intimate
knowledge of the breeding and general eharacteristies of the animals mated, a natural
aptitude for their work, and the gift of observing the good aud bad points of the
selected animals.

The problem confronting the stud breeders is to choose animals thaf possess
outstanding desived eharacters and to eliminate from the breeding operations those
animals which possess undesirable characters. Skilful selection of the animals to be
mated is the all-important factor in purifying the hereditary makeup of the
individual in a herd, and for intensitying type and breed characteristies that will
ensure that the offspring will inherit the charaeter of the parents, to a degree equal
to or better than their parents,

Line Breeding.

Line breeding may be differentinted from inbreeding as defining it as the mating
of two animals identical to the extent of 25 per cent. and less fhan 50 per cent. of
their blood. Line breeding is a popular practice with breeders, as it is not accom-
panied with so great a visk of reproducing and fixing undesirable characters as is
associnted with inbreeding.

Line breeding within proved strains of blood is a safe method for breeders
desirous of improving their herds. The system widens the opportunities of selecting
animals with desired characteristies.

‘Out Crossing.

Outerossing is the mixing of strains of blood within one breed by mating animals
entirely unrelated or having less than 25 per cent. of common ancestry entailing a
continuous change of blood.

This method of breeding iz frequently disappointing unless controlled by an
exporienced breeder. Ability to select sires with the characteristies necessary to
maintain or improve the standard of the herd to whieh he is mated is essential,
otherwise the more fresh blood that is introduced the more uneven in character will
the herd become, though a few high-class animals may be bred.

A study of Mendel’s laws of heredity will enable the breeder to readily under-
stand why the outerossing method is often unsuccessful and misleading fo the young
and inexperienced lreeder of live stock.  The pedigrees tabulated below clearly
indieate the difference in the methods of breeding.

43
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INBREEDING,
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No. 1 tabulation indicates that A is inbred as son and daughter of sive D are
mated.

No. 2 tabulated example indicates that E the dam of B (sire) and B the sire of
Y arve full brother and gister, so that B and C the sive and dam of A ave first cousins
in blood.

G

b
(_'_’A_'__'
[}
=
3
-
r s R
= =

¥
‘ M

Lk BrREEDING,

taing 25 %, of
I's blood.

H=}ofI
k.

b= T i
C=¢ofI , Me—1{of T
L K} of I T
|

f
)
L
(
|
A | j\
therefore con- J
{
¢

{Na— fof T {r
. 1

No. 3 tabulation indieates that A has been line bred to dam I. The dam G
having two lines of blood to T has been mated with I, whose sire H is a son of I,
and the progeny C has been bred to the sive B who is a grandsen of 1,

In this case line breeding with distant straing of the blood of dam I has been
earried out, and there has been sufficient latitude to allow faults to be eliminated
and desired charaeteristies to be fixed by selection.

By this method desived individual ¢havacteristies of animals can be retained or
intensified in the progeny.

The breeder should make up his mind as to the breed he considers most suitable
and which he desires to establish, and fhen seleet the foundation stock from hreeders
whose stock come neavest to his ideal,

A keen observation of the animals he is breeding will enable him to eull his herd
and geleet sires to fix typo and character which are essential to sueeess, Sound judg-
ment in selection and mating and judicious feeding ave necessary in the sueeessful
establishment of o profitable daivy herd.
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THE GROS MICHEL BANANA IN NORTH QUEENSLAND.
W. J. ROSS, Assistant Imstructor in Fruit Culture.

Notwithstanding the Gros Michel banana (known also as the “*Fijian,"’
‘CJamaican,’’ &e.) has been grown in a limited way for a nnmber of years in
North Queensland, there are many people who are mnot acquainted with its
characteristies and excelient qualities, mueh less its requirements from the eultural
standpoint. Tests condueted some time ago and followed by observation extending
over a long period have established its value as a commercinl froit, and also the
suitubility of many localities in different parts of the North for its suecessful
cultivation. Its e¢laim for attention, as regards the growing of it on a much
greater seale than hitherto, is now being recognised as evidenced by the number
of applieations for plants received by those in the position to supply.

Prate 178.—Fing HanD oF Gros MicHEL BANANAS, sHOWING LeNera oF Frurr.

The intention of this artiele is to submit to the readers of the Journal a
few observations, together with illustrations, which might be of interest if not of
nseful guidance to those contemplating entry into this braneh of froit produetion.

Characteristics.

Clonspicnous among its charneteristies when compared with the Cavendish variety
ave:—Its tall growing habit, often attaining a height of 30 feet from the ground
to the tip of the uppermost leaves; strong growth, having stems 4 feet and more
in cirenmference at the base; open strueture of the bumehes, affording more room
for the development of the fingers or individual fraits which are usually very large
and less curved than the Cavendish; and, lastly, what may be regarvded as its most
desirable eharacteristie, the thickness and toughness of the skin of the fruit which
renders it capable of withstanding to a greater degree the ordeal of reaching
distunt markets in a more galeable condition than is the ease with Cavendish,
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Importation of Plants from Fiji.

It was this variety that popularised the trade between Fiji and Australia in
the past, to the detriment of our Northern industry, which was almost wholly
confined to the growing of the Cavendish variety, In order to frustrate as far as
possible the inereasing popularity of the Fijian banana on the Southern markoets
i those days, the Mourilyan Syndicate and also the Department of Agriculture
and Stock nnporrml info this State, during the years 1909 to 1912, a quantity of
Gros Michel plants which were to be the f foundation stock from whenee supplies of
plants could be distributed as required. A propagating area was established at
the Kamerunga State Nursery (long since closed), and from this institution plants

L

Prare 179.—PortTioNn oF PraxtamioNn or Gmros MicHen
Bawanas, 12 MoNTHS AFTER PLANTING.

were sent long distances. The accompanying illustrations, taken quite recently on
Mr. I. Monaghan’s plantation at Kennedy, depiet the progeny of the original
imported plants, some of which were sent to the Cardwell distriet.

“ Panama Disease.”’

It is generally recorded that the Gros Michel is subject to attack by what is
ealled ‘‘ Panama Disease’’ (Fusarium cubense), a very serions malady in eountries
where this variety is extensively grown: but it is notewerthy that during the time
this banana has Deen grown in parts of North Queensland, continuously since 1910,
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no serious symptoms of disease other than those associated with Cavendigh have
been recorded. On Mr. Monaghan’s property, as well as in other plantations in
the Cardwell distriet where this variety is grown, there arve no apparent indications
of the presence of ¢ Panama,”’

Limitation of Growth.

It may be asked, why this banana was not more freely grown by the Chinese
growers in the north years ago. The answer ig, firstly, that it was not until it was
too late to stop the deeline of the Northern industry, that importations of plants
were made. Secondly, the expansion of the sugar industry and the keen competition
for the class of land which was favoured by the Chinese for the growing of hananas
were then taking place. Further, the amended Land Aet, restricting the ownership

Prare 180.—Gros MicHEL Bawaxass, smowixe HEmHT
AT WHICH BuncHES ARE BorNE.

of land fo not more than 5 acres in the cases of unnaturalised Chinese—together
with the growing popularity of Fijian fruit on the Southern markets and consequent
poor returns fo Northern growers—assisted to deter the opening uwp of mew
plantations in areas not immediately vequired for sugar and where facilities for
transport were available. Again, the Cavendish or Chinese bamana, as it is some-
times ecalled, had in the latter sense of the term, an attraction for Chinamen,
Chinese growers were disinelined to change over from the growing of the Cavendish
variety.
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The reason why it is not grown in the Southern districts is due to the fact
that it requires a tropieal echimate and well-sheltered loeations. It would be
slower to grow and mature its fruit than the Cavendish if grown in Southern
districts where the latter succeed,

Directions for Planting.

When lr]untml in congenial loecations frunit from the Gros Michel are ready
for market in from twelve to thirteen months after planting. The plants should
not be set out any closer than 15 feet apart each way. BSeleet o well-sheltered
location, preferably flat Innd vieh in humus, for the plantation. DBasin flats with
high surrounding banks, sueh as are found contignous fo rivers and ereeks, are
ideal if not subjected to too severe flooding, Shelter afforded by ranges of hills,
or by leaving heavy belts of scrub surrounding the area to be planted is also to
be considered.

Choose elub-shaped plants, ie., those tapering to a sharp point at the apex
and having large butts,  The :lopth at whieh plants are placed in the ground is
governed by the size of the plants used; but if allowanee is made when digging
holes to admit of there being a basin from 4 to 6 inches deep left around the
plant after the corm has been covered by 3 or 4 inches of soil, the operation will
have been satisfactorily performed. The hasin left arvound the plant will fill in
during the course of later cultivation, which consists mainly in suppressing weed
growth and retaining a good =oil muleh to aid conservation of moisture.

On aceount of the height at which the bunches of the Gros Michel arve borne,
some diffienlty might be experienced at the time of harvesting. The method usually
practised is to make a V-shaped ent about three parts through the stem of the
plant and on the same side as the buneh is hanging, The head of the plant with the
buneh gradually falls over, and it may be further steadied hy placing a forked
stick under the stem and lowering as required until the buneh can be handled
and severed from the plant. The bunches ave then treated with the utmost eare,
while all subsequent operations such as dehanding, sweating, grading, and packing
are carried out in ag careful and thorough manner as possible.

WEEDS OF QUEENSLAND,
By €. T. WHITE, Government Botanist.

BUTTON WEED OR BUTTON MALLOW (Modiola caroliniana).

Degeriplion.—A weed of one or several years’ duration, the stems freely branched
and proeumbent or morve or less ascending, 6-18 inches long, stems and leaves covered
with seattered hairs. Leaves orbicular in outline hut much cut and divided, mostly
about 1-1% inches aeross, on slender stalks of up to 234 inches in the lower leaves.
Flowers solitary in the leaf axils, en slender stalks of about the same length or
longer than the leaf-stalks; spreading flat, about 4 inch across. TPetals 5, ved.
Truits compoged of about 20 carpels, the earpels blackish when ripe and elothed
on the baek in the upper part with rather long bristly hairs.

Distribution.—A native of Central Ameriea, the West Indies, and the warmer
parts of South Ameriea and the United States, now widely spread in other parts
of the world as a naturalised weed.

~ Common Names—DButton Weed, Button Mallow, Red Mallow, Bristly-fruited
Mallow, and Creeping Mallow are names variously applied to it
Botanical Name~Modiola from Latin Modiolus (dim. of modius, Gy, modius)

the Roman corn measure, the fruit shaped like a bushel measure; earoliniana, a native
of Carolina, U.S.A

Propertics—Like other members of the Mallow family it no doubt has some
value as a fodder.

Eradication.—The plant is not a particularly aggressive weed in Queensland.
Cutting off well below the surface of the ground is sufficient. If any part of the
erown is left it shoots up numerous strong wiry stems.

Botanical Reference—Modiola caroliniana (L.) G. Don. Gen. Hist,, Pl 1, 466,
1831. Modiola multifida Moeneh, Melh, G20,
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Prare 181—Burrox Weep (Modio'a caroliniana).

. Plant about half natural size.
. Bingle flower (face view).
Single flower (hack view).
Ripe carpel containing seeds.

SeFEE
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PIG TRANSPORT.
E. J. SHELTON, T.D.A., Senior Instructor in Pig Raising.

The transport of stud pigs by horse-drawn or mofor vehiele or by rail or steamer
requires that they be comfortably accommodated in roomy erates, provided with
ready means of entrance and exit and with a convenient food trough. The accom-
panying illustration serves to convey to the reader the care exerciged and the
provision made by Queensland State Farms and other Government institutions in the
crating of stud pigs for transport purposes to all parts of the State.

The excellent condition on arrvival that is frequently specially mentioned by
purchasers of stock from these farms, and the absence of any loss in transit is a
testimony in itself to the methods adopted. It will be noted that large airy erates
are built, fitted with sliding entranee door and roomy feed trough; the erate is
covered with sound bagging protection for tropical conditions—a speeial feature
where stock have often to remain in the open at wayside stations or be conveyed
to the farm some miles distant. ’

Tt will also be noted that the erates ave suitably stencilled with the partieunlars
of the stock and the breeder’s mame and address, thus presenting a neat and
attraetive consignment which in itself caunot fail to attract attention.

Prarm 182 (Fig 1).—A Srack or Pie Crares ReApY ror DESPATCH.

Attention to all matters of detail counts much for suceess in matters assoeiated
with the breeding and sale of stud stock. The suecessful men are the ones to whom
all this detail is a pleasure as well as a business. Nothing pleases a buyer more
than to have his purchases arrive in an atfractive condition, for the arrival of fresh
stud stock invariably creates eonsiderable interest among the farming community.
The farmer who reecives a stud boar or sow in good order and condition in a neat,
attractive, steneilled erate, and who ean take the pig’s pedigree from his pocket-hook
and exhibit it for the henefit of his neighbours, is eertainly doing not only himself
hut his distriet a good tmrn, for much depends upon the suecess of sueh purchases.
T# they are a suceess good business vesults; if they arve a failuve the stud pig business
receives a riather hard bump,

Tt is up to breeders, thevefore, to see to it that their stud stock go out to bhuyers.
in convenient, roomy utility erates—crates that can be made use of for other
purposes than for the mere transport of pigs from station to station or from farm
to farm.

Pull details as to the size of erates, their approximate cost, &e., ean he supplied
on application to the Department of Agriculture and Stock, Brisbane,
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Speedy Return of Crates.

Breeders should pay striet attention to the immediate return to vendors of
crates used in the transport of breeding stock, for, unless this matter receives
immediate attention, vendors are placed at a considerable disadvantage and are
compelled to have a larger supply of erates than would be necessary if their erates
were returned immediately after use.

To the breeder despatehing only one or two pigs ench month or quarter, this
may not appear to be an important item, but to the hreeders of stud stock, who
carry on business on a large seale, it is an exceedingly urgent matter and one that
should not be lost sight of in these transactions.

As the stud pig business iz developing rapidly and as more stud pigs arve now
being handled than ever before, the erate problem becomes a more important one
and one which causes many breeders great concern. If it eannot be arranged that
the erates be retnrned immediately, purchasers should inform vendors by letter so
that they will not be making unnecessary journeys to the loeal railing station in
search of returned erates.

Prari 183 (Fig. 2).—Tue Tyee or P CRATE RECOMMENDED FOR USE IN THE
Trawsport oF Pras per Rain, Roap, orn STEAMER,

Note style of door and attractive stencil of breeder’s name and address. The trough
does not show in this illustration.

Bacon factories, which reeeive a few pigs in erates, are always prompt in
attending to the return of the ‘“empties,”” otherwise their business would be checked.

Tt is equally urgent that, when purchasers do rveturn crates, they should inform
vendors hy letter, so they will be on the lookout for the erates, It is worthy of
consideration that sales of stud pigs should be on a basis of delivery in ervate on rail,
free of all charges at purchaser’s station. Such a system would save endless worry
and annoyanee, In actoal praetice, it is quite possible and satisfactory.

Crates Should be Kept Clean.

Stud pig-breeders ghould be ecareful to thoroughly disinfect erates prior to
despateh of stud pigs, and to be espeeially caveful to redisinfect them again on
arrival at the home farm. This is necessary by reason of the fact that hog lice,
the most prolifie and persistent of the external parasites of the pig, breed not
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only on the pig’s body, but also in eracks and erevices in the sties, roofing and
partitions, as well as in pig erates, espeeially those that have bheen used for the
conveyanee of pigs that were infested with these puarasites.

Complaints have been made on several oceasions of speecially selected stud pigs
arriving at their destination ‘‘smothered in lice.”” Nothing is more disgusting
to the purchaser and the enthusiastic beginners in the business than to reeeive
specially selected valuable animals in sueh a condition, In fact, it gives the
breeder a considerable set back, and, incidentally, paves the way for the introduetion
on to what is probably a elean farm of a host of parasites, which rapidly accommodate
themselves and, in the course of a few hours, are breeding and thus increase their
numbers, Frequently when the animals left the vendor’s farm they were ecrated
and guaranteed free from lice, though the vendors quite forgot to examine the
old empty erafes, which were used in despateling stud pigs.  Sucl earelessness eauses
a great deal of harm to the vendor as well as to the industry as a whole,

Food Troughs in Pig Crates.

It is absolutely essential that breeders should provide a suitable food trough
in all crates used for the transport of pigs by rail, road, or steamer. The food
trough should be eonstrueted so that it is eapable of being used also as a water-trough.
It is a deeided advantage, too, where railway regulations permit, to provide some
form of bedding in the erate, even if it is only clean, dry sawdust or moist sand.
It will be argued, of course, that the latter would eonsiderably inerease the weight
of the ecomsignment, but genevally the freight charges on erates are rvated on
measurement, and not a weight basis, This is particularly so in large erates where
the weight by measurement is invarinbly greater than if the erates were actually
weighed.

In eonneetion with the food-trough, it is suggested where the pigs arve to he
forwarded over long distances, that a supply of food (pollard and bran in equal
parts preferably) should be placed in a sugar-bag and tied to the erate in such
a way as to be readily accessible for use as required. A note attached to the
waybill, asking that the food be mixed with water and given to the pig or pigs
at certain specified stations, is also suggested.

The use of a stifft label attached to the erate, nsking that the animalg be given
food and water, invariably results in attention being given as required.

Prompt Advice re Despatch,

Prompt advice econeerning the despateh of this class of consignment is essentinl.
Delay and annoyanee is possible and additional risk is incurred. It is advisable to
forward a telegram or letter, whieh insures as far as is humanly possible, satisfaction
to hoth parties,

Freight Charges.

In eases where it is necessary to prepay freight, it is advisable to add the
approximate amount to the price quoted for the animal and to effect the sale on
a F.O.R. (free on rails) destination basis in preference to a ILO.R. sender’s station
rate, Delivery at destination is suggested in order to avoid the necessity of collecting
freight after delivery has heen given, Tf the purchaser’s station is one at whieh
permanent officials are stationed, freight may be charged and eollected by the
officials before delivery is given.

It would be a much better proposition if stud pig-breeders generally would
quote for their stock on a eash with order bagis, delivery to be given in erate at
purchaser’s station, all charges paid to that station. Many breeders will, of course,
consider this quite an impossible proposition, but it has heen found from experience
that once the System is a practice and is explained to purchasers, it is superior to
the return of erate method, which will always prove to be an unsatisfactory scheme.

Protective Covering over Crates.

Reference is made in the deseription of erates illustrated in Fig. 1 to the
advisability of providing a hessian eloth cover over the top of the erates to ensure
at least some protection from the rays of the sun, whilst the erates are awaiting
delivery at senders’ or purchasers’ stations. This need not be an expengive iten.
An old ehaff bag would be better than no covering at all,
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Doors at Both Ends of Crate.

In erates nsed for the tramsport of mature stock or for large amimals, it is a
decided advantage to have a movable door at each end of the erate and to have
this door effaced in such a manner that, when the ““eateh’ or ““pin’’ is released,
the door may be readily lifted out to permit of the free ingress or egress of the
animal.  Such movable doors are not difficult to constroet and arve o deeided
advantage. Their addition need mot neeessarily inerease the value of the erate
very mueh, It is an advantage, too, where possible, to provide suitable handles
at each end of the crate to allow of the erate being more readily moved about.
Por preference, these handles shouid be arranged so that they are movable, and may
be turned down out of the way when erates ave being packed in trocks,

Side Boards.

It is advisable that the lowest board on the side of the erate be at least 6 inches
in width and that it be nailed or belted elose to the flooring hoards. Where these
lower boavds arve above fthe flooring, even if only 1 or 2 inches, the pigs’ feet are
linhle to hecome injured by being forced through to the outer edge and becoming
‘0 jammed’’ if the erate is bumped cor knocked about. Where hoarding is used in
the eraté it is a decided advantage in ensuring that the bedding is not foreed ount
of the erate,

Legs on Shipping Crates.

Most coastal, interstate, and oversens shipping companies requive that shipping
crates be provided with stout legs permitting of an open space of at least 4, and in
some instance 6 inches underneath the erate. It would be advisuble for breeders or
their agents, who are concerned in the shipment of pigs in erates, to aseertain the
regulations before arranging the delivery of the pigs at the wharf. The railway
rvegulations  governing consignments may be aseertained on  applieation to any
station-master, from whom consignors will receive every eourtesy and assistanee,

“THE FARM PRODUCE AGENTS ACTS, 1917 to 1928.”

The first Farm Produce Agents Aet was passed in 1917, the objeetive being to
ensure supervision over farm produce agents in their dealings with those for whom
they were aeting as selling agents, It was found that this Act did mot meet all
vequirements, and, with a view to remedying defeets and to render its administration
more effective, the Minister for Agriculture aud Stoek (Hon. W. Forgan Hmith),
during the last session of Parliament, introduced an amending Bill. This measure
was passed through all stages, and has now received the Royal assent.

The chief amendments relate to the keeping of trust accounts by agents, the
preseribing of the books and records of transactions and their inspection by authorised
persons, and the payment to prineipals of the procceds of sales within a given period.

It iz provided that all moneys received by an agent in respect of the sale of
produce on behalf of a client shall be paid into a speeial trust aecount called the
““Farm Produce Account.”” The Department of Agriculture is to be notified of the
name of the bank in whieh this trust account is kept, while produetion of the pass-
hook relating to the aceount can be demanded. Money paid into the trust account is
protected and is not available for the payment of any other ereditor,

An important elause is that which requires the principal to be paid within thirty
days of the date of sale of the farm produce. There is nothing in the Act to prevent
the agent paying his client as early as he pleases, but he must not delay payment
beyond thirty days.

Power is given to preseribe the hooks and records of transactions which ave fo
e kepti by agents. Books, ineluding the pass-book of the trust account, must not be
destroyed for at least twelve months from the date of the last entry therein. The
Department has power to inspect these books and records with a view to seeing that
the law is being earried out or fo investigate the complaint of an aggrieved party to
whony the Minister will have power to communieate the result of such inguiry,

The rendering of fraudulent account sales will make an agent liable to imprison-
ment for three years, or a penalty not exceeding £100,

The destruetion by an agent of any farm produee which is in a marketable
eondition is an offence under the Act.
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Where any offence against any of the provisions of this Aect is committed hy a
corporation or joint stock ecompany, the chairman of directors or manager or ofher
governing officer is liable to the punishment provided unless he proves that the
offence was committed without his knowledge or conmivance and without any negli-
genee on his part.

An applieant for a license must satisty the licensing court that he is a fit and
proper person to hold a license. He must notify the Department of the address of
his vegistered office, and affix a sign on his premises hearing the words *‘Licensed
Farm Prodoee Agent.”’” The fixation of commission charges has been left in the
hands of the Board of Trade and Avbitration. There is nothing in the Act to which
any straightforward agent will fake exception, nor is there any provision which will
inany way curtail the full exercise of their functions as farm produce agents. Most
of the agents ave earrying on their business satisfactorily, and the amendments to
the Act will cause Them no coneern.

The Aef now embodics all features which the administration of the original Aet
hiag shown to be necessary or advantageous,

Photo.: Miss J. Easion,]
Prars 184—IN tae SHADE oF taE Orp Arrre Trurs. Sceng ox CoocHin
Coocmix Srarion. Near Boowan, Mouvxt Epwarps 1N tap CEnrnan Distaxcs,
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MILKING BY HAND.
By PRIMROSE McCONNELL.*

Nine years ago, under the ‘“Dairy Farmers® Notes'’ heading, an artiecle on hand
milking was published in the ‘‘New Zealand Farmer,’’ but quite lately there have
been repeated requests for adviece on this very important matter, hence the present
artiele.

While it is true that the milking machine has come to stay, and that it does
exeellent work under eaveful management, there arve still eircumstances under which
hand milking is preferable to the machine, not to mention the fact that machines
oceasionally break down and the human hands have to take their place for the time
being.

It seems to be the general opinion that dairy farms will become smaller as time
goes on, and it this opinion proves to be correet, hand milking may become a great
deal more common than it is at the present day. On a small farm, where the farmer
possesses, as a rule, a proportionately small eapital, it has to be seriously considered
whether the outlay on a complete milking plant is justified, or profitable, and the
labour required to keep a small plant thoroughly elean is almost as great as that in
connection with a larger one. One man will easily milk a small hevd of, say, twelve
cows by hand, and the only utensils required in the milking shed ave a milking pail
and a larger earrying can, the cost of which is a mere trifle, as is also the cost of
keeping it in repair.

Further, there is no doubt that, although a well-handled milking plant does good
work, and is a present-day necessity in larger herds, it is not as efficient as the best
hand milking; no record-breaking cows are ever milked by machinery, On the other
hand, a bad hand milker is worse than a second-elags milking machine badly handled.

Hand milking is an art and requires undivided attention, energy, and knack,
‘Women, as a rule, make the best hand milkers, as their hands are small and soft.

Putting the Cow in a Good Humour,

There are several things which have a direet bearing on suecessful milking,
besides skilled manipulation of the hands, and the prineipal thing is to put the cow
in a good humour for the operation, This is accomplished by gentle handling from
the time the cows are being driven to the milking shed until they leave it after
milking.

A herd of cows should be taught to come when ealled on and not be rushed with
dog and stoekwhip. A gentle pat and a kindly word have guite the opposite effeet to
a growl and a blow before the milker sits down to his work.

‘Various Systems of Hand Milking.

The first part of the operation, whether the milking is done by hand or machine,
is to thoroughly wipe the udder and flank with a damp, clean eloth wrung from some
germicide solution; then dreaw a stream or two from each teat on to the floor or into
a small tin containing a strong solution of erude carbolic aeid. The object of the
latter operation is twofold—namely, the ejection of any germs that may have gained
admittance to the outlet of the teats, and to discover whether there is any sign of
mammitis, The little milk that is ejected is almost valueless in any ease, as it is
always very watery and contains little or no fat.

The udders of heavy milkers are often tender, and for this reason the milking
ghould be commenced very gently, always keeping in mind that gentle handling
promotes the flow of milk. On the other hand, if the eow is exeited through any
wcause, the reflex nervous netion eauses the tissues of the udder to shrink, and the milk
is held up.

The position of the milker when sitting should be as ¢lose to the eow as possible,
with his or her head pressed lightly against the flank. Many milkers sit too far
away from the eow, and are meither in a pesition to control her movements, or to
manipulate the teats in a proper manner,

When the milker is sitting in a correct position, if the cow has the habit of lifting
her leg, the action may be stopped to a great extent, by pressing the arm against
the hollow of the hock.

Some milkers milk with dry hands, and others with wet, and 1 have seen good
milking done either way, but the ever-inereasing demands of sanitation will soon make
wet milking a thing of the past; for my own part, T think it is a filthy habit. It is

* In the * New Zealand Farmer " for Angust,
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too well known that comparatively few hand milkers wash their hands during milking,
vet, every now and again, the dirty fingers are moistened in the contents of the milk
pail.  Ts such a habit commendable? A good, dry-hand milker never unduly stretehes
the teats, but the wet-hand milker almost inyariably does.

As previously stated, the initial manipulation should be gentle, and the pressure
of the hands gradually inereased, until the flow of milk reaches its height. Some
quite good milkers milk a fore and hind teat together, but it is hetter to commence
with the two fore teats, with the objeet of developing the forequarters, which are
generally smaller than the hind. So far as efficieney of milking is coneerned, it does
not really matter which way is adopted, as long as the method is the same day after
day. When the eow has filled her teats with milk, the action of the milker should be
fairly vigorous, The pressure should be upwards, against the floor of the udder,
s0 as to resemble the sucking of the ealf as mueh as possible, and the teats should not
Le let go until the quarters arve empty. A thoroughly efficient, dry-hand wilker will
never use a finger and thumhb, even in stripping out. Whether he gets two, three, or
four fingers on the teats, will depend on their size, but in any ease, he will hold
on to the end without resorting to the finger-und-thumb process.

A learner’s museles arve easily eramped, and the temptation to nse Qoger and
thumb is, at first, great, but hy determination and perseverance the muscles are
Lavdened, and the strain overeome,

Some milkers are in the habit of drawing the teats downwards to such an extent
that the whole hindquarters of the cow are kept in constant motion, There should be
very little downward pressure—it should he mainly horvizontal.  When milking, there
should be practically no movement of the arms, exeept such as is eaused hy the action
of the museles, and the teats shonld be pressed against the hollows of the hands by
the tips of the fingers. Many milkers entirely encircle the teats with their fingers,
hut o moement’s thought will serve fo show thaf this is an ineorveet position, heeause
the outlet from the udder is only a very small tube in the eéentre of the teat, and it
stands to reason that the pressure should be exerted on this part prineipally, and not
on the teat as a whole. The hands should enelose more of the udder towards the end
of the milking, until the last drop is drawn.

Of course, I am perfectly awnrve that the milker’s patience is often severely
tried, and it is more than probable that the poet who writes so eharmingly about the
milkmaid and her duties, was never inside a cowhouse during milking time, in early
spring, when the pastures are young and lush,

Clean, expeditions milling not only inerenses the yield of milk and butter-fat—
it also develops the udder, the result being o gradual inerease in the flow of milk,
Tt will not, of course, make a bad milker into a record-breaker, Quick milking is a
good test of milking abilities, and results in the Iargest possible quantities of milk,
with the highest pereentage of fat, and there is plenty of evidence to prove that the
variations of fat contents of milk are to some extent due to bad milking, whether by
machine or hand.

Milking three times a1 day is sometimes a necessity, but, speaking generally, little
is gained by it. No farm employee is so worthy of a good wage as an efficient milker.
Although his work is not laborious, his hours are long, and his duties apt to hecome
monotonons,

Stripping.

There is great varianee of opinion as to the necessity, or otherwise, of stripping.
The result of my own experience, which is 0 very long one, hag led me to conelude
that if a cow is once thoroughly milked, no good can be done by stripping; but where
there is a number of milkers, some of whom are not trustworthy, stripping is a neces-
sity, and where the milking machine is in use, it should never be omitted.

A careless employee may milk until he ean get no more, but his indifferent
manner of milking will eause the cow to hold up some of her milk, which the very
best stripper eannot make her yield up.

If a cow has sore teats, she requires the greatest patience in handling, and no
treatment of the sores will yield good results, except they are thoroughly washed and
dried in the first place,

Some cows have very hairy udders, and the unaveidable pulling of the hairs, in
the proeess of milking, eauses much irritation, but this may be entirely prevented by
the free nse of a pair of clippers. Many cows also suffer much, just after ealving,
from hard, swollen udders, and nothing will curve this as quickly as persistent hand
rubhing.  An aperient medicine will also be of service,
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PAINTING ON THE FARM.
SURFACES REQUIRING SPECIAL TREATMENT.

In the painting of Tarm buildings there are often materials to be covered for
which the paint used for timber is not suitable, such materials including cement and
galvanised iron.

The paint ordinarily used for house painting should not be applied to new
cement, which contains an alkali which will eanse the paint to lie on the surface in
a treacle-like form—that is, it will not drvy, but always remains in a wet, sticky
condition,

Untreated eement work should not be painted until it is about two years old
exeept with cold water paint, lime wash, or one of the proprietary lines of paint
specially manufactured for the purpese. It desired it ean be prepared for ordinary
saint by applying two coats of sulphate of zine, When dry the surface should be
rushed down to remove all erystals; it may then he painted in the ordinary way.
A very satisfactory priming eoat for weathered coment work may be had by mixing
one part of red lead to two parts titanium zine paste,

Asbestos Cement Sheets.

The foregoing refercnces to cement apply more or less to asbestos eement sheets,
for they are prineipally of cement, and although they contain considerably less free
lime, it is inadvisable to paint them when new with ordinary paint without speeial
treatment. It is advisable to allow the sheets to weather for about twelve months
and then apply a coat of cqual parts of genuine turpentine and hard oak varnish, If
to this, a conf ot paint consisting of one part of ved lead to three parts of titaninm
zine is applied, o first-clasy foundation will be provided for further painting.

In the case of internal surfaces, a coat of preparatory liquid will prepare them
for one or two coats of cold-water paint, or the even more pleasing flat oil paint,
many attractive shades of which are now available. Cold-water paint may be applied
externally in lien of oil paint if desired. For this purpose it will be necessary to
add about one-quarter of o pint of raw linseed oil to the gallon of water paint.

For ceilings, kalsomine is recommended in lien of cold-water paint. Tt often
happens that repeated applieations of this latter material begin to erack and peel
ofl in a very unsatisfactory manner. This eracking does not oceur on the walls to
auything like the same extent,

Galvanised Iron.

Under the heading of iron may be iacluded roof iron, guttering, downpipes,
tanks, and water pipes, In all these instanees the iron is galvanised to prevent it
rusting, so that, fo some extent, painting is only necessary after the galvanising shows
signs of wear, Guttering, downpipes, &e., are usually painted for appearance imme-
diately the building is complefed, and with one gnu({ coat only. It is belter not to
paint the roof iron until it has been exposed to the weather for a few years. Because
of the continual contraction and expansion due te the extremes of heat and eold,
and the want of a good grip or key, ordinary house paint is not suitable. Tt is
nlways advisable to use a high-grade paint specially manufactured for the purpose.

Formula for Whitewash.

Obtain, if possible, lurge pieces of fresh lump lime, place them in a very large
bucket or other suitable container, and into this pour hot water. Cold water will
do, but hot water is betler, as it hastens the slaking. The lime will start {o hoil
and break up. Keep it covered all the time with about half an inch of water. This
is important, for if whilst the lime is slaking it is allowed to rise up above the water
in a dry powder it will ‘‘curdle,”” a condition tolerated only by inexperienced and
indifferent workmen. DBefore the lime commences to boil fiercely add tallow or
common fat in the proportion of about 1 1b. to 14 1b, of lump lime. This makes &
good binder which will prevent the wash from rubbing off. Tf desived, a little vellow
ochre may also be added, whieh will give a eream or bull tint acecording to the
quantity used. When the lime is thoroughly slaked it should be stirred and sufficient
water added to make it a little heavier than, gay, milk, after which it should be
strained and, if desired, may be applied whilst hot.— “A. and P. Notes,'” N.8W.
Department of Agrieulfure.
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Answers to Correspondents.

Testing for Tuberculosis.

J.0. (Stanthorpe)—

The Chief Inspector of Stock, Major A. H. Cory, M.R.C.LV.S,, advises that the
tubereulin test will not seriously affeet the milking of your herd, but bailing
the eows up every third hour for a period of eighteen hours to take their
temperatures after treatment may affect the milk supply, but only very
slightly.

Phosphorus Deficiency in Cattle,
J.H, (Pomona)—

Your inquiry as to the amounts of the ingredients to add to a 100-Ib, bag of
bonemenl as a lick for stock was referred to the Agricultural Chemist, Mr,
J. C. Briinnich, who advises as follows:—

The eatile undoubtedly snffer from want of phosphorus, and no other
ingredient like irvon, gention, &e., is at present vequired. Bonemeal may be
uged if gterilised, but 1 recommend crushed Nauru phosphate, which is so
muech eheaper and containg mueh more phosphoric acid.

Mix 1 part of salt with 2 parts of Nauru phosphate or bonemeal. You
can springle a liftle molasses on the mixture to make it more palatable. No
extra lime is required, and would really be harmful,

BOTANY.
The foliowing replies have been selected from the outgoing mail of the Govern-
ment Botanist, Mr. C. T. White, F.L.S.:—

Soudan Grass—A Useful Fodder,
V. and Son (Miriam Vale)—

The specimen of grass forwarded with your letter is the well-known fodder
Soudan Grass (Sorghum sudanense), which should be a valuable grass for
your distriet, either as green forage or for hay. Like all, or practically all,
grasses of the Sorghum group it develops at times a prussic-acid yielding
glueoside, and eaution should be exercised in feeding it to stock, especially
stocl that ave empty and inelined to gorge themselves on it.

Sterculia quadrifida.
R.AD. (Orkabie)—

Sterculia quadrifida is a tree widely spread throughout Queensland, but it cannot
be said to be common in any one spot, and I do not know o common name
for it. It is o beautiful tree when in fruit, and the seeds that are removed
from the black coating and the inner conting arve edible and of a pleasant
fiavour when fresh,

Macrozamia
P.B. (Harlin)—

Maerozamia spiralis is commonly known as Burrawang, Wild Pineapple, Zamia
Fern, and by other names, It belongs to the family Cyeadaces, the oldest
family of living flowering plants.

In Macrozamia the male and female flowers are borne on distinet
plants, and both in heads or eones, the cones being composed of a number
of seales. In the female cone each seale bears on its lower surface two
ovales which later develop into bright red seeds. In the male cone the
seales bear on their lower surface innumerable anthers full of pollen.

The plants are generally regarded as poisonous and are very common
in parts of Queensland and New South Wales. Another speeies is common
in Western Australin. They cause rickets or staggers in stock. However,
the stem, partieularly in those species which form a fair-sized stem,
containg a lot of starchy matter which can be boiled and used for stock
food, the heat apparently destroying the poisonous prineiple.
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Poisoning of Stock.
JUT. (Maryborough )—

The specimen forwarded with your letter has been identified as Rivina levis, a
tropieal Ameriean plant very common as a naturalised weed in the serub
arens between Gympie and Maryborough., It gives a very unpleasant taste
to milk, but apart from that it is not known to possess any harmtul
properties,

The other plants you mention—the Wild Passion, Wild Peach, and Solanum
Seaforthianum ( Nightshade)—are known to be poisonons, but in these serub
aveas it iz often very diffieult to trace the poisoning of stock to any one
particular species. 11 the Solanum has been eaten, 1 should think it was the
most likely cause of the troulde.

PIG RAISING.
The following veply has beew se’ceted from the outgoing anail of the Senior
Instructor in Pig Raising, Mr. B, J, Sheltopw :—

Lack of Vitamins and Mineral Matters in Food.
COLE. (Cloyna)—
Your hear ig suffering from a lack of mineral matters anmd vitaming in his
food, and is genernlly lacking in bowel and hladder action.

Treatment must first aim at cleaning out the digestive traet and
removing any accumulation of undigested food. For this purpose prepare
five grains of calomel and one teaspoonful of sugar; mix this in a small
Trall of moistened pollard and feed to the hoar early in the morning.  About
twenty-four hours afterwards give two ounce packets of Epsom sults in
one pint of fresh milk; give this as a drench to ensure the animal taking
the full dose, This should effectively clean out the bowels, Feed very
lightly on nuteitious, appetising food, of which more than half should
consist of green lueerne, pumpking, sweet potatoes, and skim milk., Very
little grain is required but allow plenty of clean drinking water and
compel the hoar to take regular exercize daily. On the third day of the
treatment add to the food one dessertspoonful of Naurn phosphate (finely
powdered) and ten graing of boracie aeid, giving o small quantity of food
only when these drugs are being administered. Give the phosphate and
horacie acid in one pint of fresh milk in a elean trough.

Mix the phosphate and boracie aecid as dry powders fivst, then add
a small quantity of milk to make a paste and thin down with balance of
milk for use. Continne with the above for fourteen days; after that add
one dessertspoonful of Naurn phesplate daily in one pint of fresh milk,

WORLD’S BIGGEST PLANE.

The acceptance by the Royal Air Force of the world’s lavgest aervoplane, the
Teardmore-* Intflexible,”” upon its passing all the official tests, brings to light a
vemarkable story of the British general strike.

The biggest tyres and Janding wheels ever built were ovdered for the machine
from Port Dunlop just before thig prolonged industrial dispute, and, naturally, there
was nothing to go on in the way of design, Tt was a new problem demanding special
tools and machinery at a time when many of the sourees of supply of raw materials
were shut off,

PFirst it was tfound that in this size the normal type of wheel with spokes was
impossible.  The technical department at Fort Dunlop had therefore to face the
production of an altogether new type of wheel. They had to reject much of the
available raw material as quite useless. When the new wheels were finally in being, a
special testing machine had to be built for them, because they passed far beyond
the limits of any such machine already in existence,

Their hreaking load was, in fact, over 48 tons, an astonishing victory in such a
time of emergency, and the tyres required for them were of record size—400 mm. by
2,250 mm., or ahout 16 inches by 71 feet in diameter,

a4
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General Notes.

The Role of the University.

*A University is one of the instruments by means of which new ideas and groups
of ideas find organised expression; it frains collaborators who work out the
implications and corollaries of new ideas; through u network of personal influenee it
carries new ideas into the professions and publie serviees, In the main a University
ig mediatory rather than orviginative, critical rather than eonstruetive, Iis strength lies
in winnowing new ideas, in interpreting diseaveries and disclosures which others have
made, in {-uloulmg by slow degrees the texture of eduented opinion, These are the
1]1!1!(5 Tor whieh the L]hH..I( teristic structuve of the modern or modernised University
is especially designed. —8ir Michael Sadler,

Northern Pig Board.

The Minister for Agrieulture and Stoek (Hon, W, Forgan Smith, M.ILA.)
advises that the following nominations for eleetion as members of the Northern
Pig Board have heen received:—Irederick Henry Hyde, Peeramon; Charles Alfved
Hough, Tolga; David Johnston, Malanda: Robert Thomas Croker, Malanda; Robert
Camphell, Peeramon. As five members arve only réquired, no eleetion will be necessary.,

Messrs. Croker, Johnston, Hyde, and Campbell are sitting members of the
present Board, which terminates on the 31st December, 1928

Saving Money.,

There are My ways of saving money, but one of the best, sinee we have to spend
it on oecasion, is to see that we u}wud wisely, thereby saving penee, shillings, and in
MBNY CASCS ]}oulltls that would otherwise o fo the other fellow.

In the matter of purchasing household supplies, wire netting, 11‘(:11, and the many
items that are vsed on farm and station considerable saving ean be effected ln_x,
dealing with the Queensland Pastoval Supplies Ltd., the well-known providers in Bowen
street, Brishane, who supply the publie divect.

A glance through their advertisement, which appears elsewleve in this issue, will
prove this. Catalogues listing many lines will he forwarded post free on reguest,
and it will certainly pay any producer who has not alveady veecived one to write for
a copy immediately.

Staff Changes and Appointments.

My, F. W. Dunster, of Toowoomba, Tiag heen appointed an Officer under and for
the purposes of the Animals and Birds Aets,

Mr, (. Cross, of Goonave, Hebel, has been appointed Honorary Tnspector of
Stock.

Constable J. H. Teichmann, of Pentland, has been appointed Inspeetor of
Slanghter-houses,

Mr. G. A. Cameron, Police Magistrate, Townsville, has been appointed Chairmian
of the Tnkerman, Kalamia, Pioneer, and Invieta Loecal Sugar Cane Prices Boards,
viee My, T, R, Keunedy, Police Magistrate, resigned,

Mr, D, MeLaovin, Temporary Inspector under the Diseases in Plants Acts, bas
been admitted to the Publie Service and, together with Mr. 8. A, Green, Clerk of
the Department of Agrieulture and Stock, has been appointed Imspector under the
Digeases in Plants Aects, as from Ist November, 1928,

Mr, €, €. Parkinson, of Coorparoo, Brishane. has heen appointed Inspector on
Probation, Agricultural Bnnk as from 24th September, 1928,

Messrs. James Arvthur Kerr, Foreman of the Stoek Experiment Station, Towns-
ville, Max Rose Muller, "[‘em]mmw Inspector of Stock, Kingaroy, and Stanley
Crawford Allan, late of Lvu(mugonlno. have heen nppmntm[ Inspectors on probation
under the Diseases in Stock Act. Messrs. Kerr and Allan will be in the Helidon
Cleansing Avea, and Mr. Muller in the Burnett distriet.

Messrs, W. H. Stobbs and K. R. Hack, of Nerang, have been appointed
Honorary Inspectors under and for the purposes of the Diseases in Plants Acts,
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Queensland Butter Achieves Remarkable Distinction.

Many dairvy assoeiations have been awarded prizes of merit at the dairy show
recently held at Islington. The competitions were open to manufacturers of butters
within the British Dominions, and there were seventy-five entries made in one class.
The Co-operative Dairy Assoeiation, Gayndah, was sueeessful in gaining the thirvd
place of merit in the Salted Butter Class, but it was in the Unsalted Butter Class
that Queensland manufacturers achieved remarkable distinetion.  Tn this elass the
Oakey Dairy Association gained the first award. 7The Maryborongh Co-operative
Dairy Association was awarded thivd place, and the Downs Co-operative Dairy
Association was very highly commended on the exhibits manufactured at Dalby,
Goombungee, and Toowoomba factories. The rvesults indicate that the manufacturers
of butter in this State are continuing to maintain a high standard of gquality and
are sparing no offort to further improve that standard whervever it is possible to
do so.  The good reputation that is enjoyed by Queensland dairy produee on the
overseas markets will be further enhanced as a result of the suceess that has heen
achieved at this important competition at the Dairy Show at Islington,

Valedictory—Mr. C. W Shenton.

The officers of the Department of Agrieulture and Stoek assembled an Friday,
9th November, to bid farewell to a fellow-officer, Mr. €. W. Shenton, who has
resigned from the public servies after eleven and a-half yeamrs' serviee in the
Department,

The Under Seevetary of the Department, My, K. Graham, when presenting
Mr. Shenton with a handsome eight-day eloek on hehalf of the officers, veferved to his
efficiency in carrying out the doties which had been entrusted to him, and to the
]:n]ml'n-nv and esteem in which he was ilel:l by all members of the staff, He very
much regretted that the Department was losing the serviees of sueh a promising
officer, and wished him every suecess in hig T‘utnro career,

The Under Seeretary s remarks were supported by Mr. 8. 8. Hooper, acconntant,
in whose branch Mr, Shenton had been employed during his term of office.  Mr.
Shenton suitably veplied,

Control of Banana Weevil Borer.

The Minister for Agrieulture aud Stoek (Mre. W. Forgan Smith) has drawn
attention to the recent return from Java of an officer of the Entomological Branch of
this Department. The officer in question (Mr, J, L, Froggatt) was sent to Java in
May of this year primavily with the object of condueting an investigation into the
question of the control of the banana weevil borer in that country, As it was believed
that natural eremics played an important part in controlling this highly destrnetive
inseet, particular attention was devoted to that aspeet of the investigation.

My, Forgan Smith zaid that ag a result of Mr. Froggatt's work colonies of two
enemies of the borer had been introduced to Queensland.  One of these enemics was
the maggot of a fly which is believed to be of material assistance in reducing bover
infestation in the Dutel East Indics, and he was pleased to be in a position to state
that a colony ¢f this beneficial inseet had alveady been liberated at Cooran.  The
other heneficial insect had not yet been liberated, and it is still being handled in
(quarantine in accordanee with {he precautions considered necessary in introduocing
such ingects.

Emphasis was laid on the faet that although it was hoped that the introdueced
inseets would eventually be of material assistance to the banana-grower in his fight
against the borer, immediate relief could not be expeeted. Tven if the natural
enemies do become permanently established in the field, soine considerable time must
elapse before they have bred up in sufficient numbers to exercise an appreciable
degree of eontrol. TIn the meantime, therefore, Mr, Forgan Smith strongly recom-
mends banana-growers to entlrnlsi-z‘nstimily adopt the control measures vecommended by
the officers of his Department, and in purticular to extensively use the poison baits
for the destruction of the adult horer or beetle.

Mr. Froggatt aiso investigated other factors responsible for borer control in the
Duteh East Tndies.

The Minister further stated that a number of new varieties of bananas had also
been brought baek [rom Java, and these would be grown in strict quarantine for not
less than two years. This precaution was being taken in orvder to eliminate, as far
as is humanly possible, the danger of introducing further pests or disenses with the
new varieties.
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Lucerne—Use the Cultivator.

Lueerne sown in autumn should receive no cultivation until the following spring
at earliest.  The young plants arve tender, and will not stand rough handling,  On
friable, loose soil, especially, the effeet of cuitivation would be to pull many of the
plants ont, and consequently the harrewing must be light, and should not be a ttempted
until the roots have firm hold; but after the second eut, partieularly on ground that
sete havd, the harrow ean be used,

The method of keeping early spring weeds in eheck is to mow frequently. The
mower should be put over the evop before any of the weeds have commeneed to flower,
and the operation should he repeated a month or two afterwards, Two mowings will
generally be sufficient,  They musi not he omitted if weeds are getting a foothold,
even if the lucerne 15 not ready to ent, as the object is to dstroy the weeds. If the
quantity should warrant nt, the eut material can be vaked for preen feed, but if left
on the ground it makes a useful muleh.

Onee lueerne beeomes well established its vigorous growth keeps most weeds in
cheek, but a certain amount of cultivation is necessary, A rigid-ting cultivator is
the most suitable implement,  The Tucerne ficlds should be given a thorough stirring
with this in July or Aungust, and, if neeessary, again later in the season. The
loosening of the surtace allows moisture to percolate to a greater depth, and prevents
it from flowing away over the swrface. Owing to the depth to which even light
showers then penetrate, less loss occurs through evaporation, -

I o vighd-tine eultivator is not available, a springtooth cultivator ean be used
very effectively it fitted with narrow tines specially designed for the eultivation of
Ieerne fickls,

I Obituary.

The uwntiniely death of Mr, George Suthevland, B.Se., A AL, on the
23rd October is generully regretted.  Mre, Sutherland was engaged in the
chemical lnboratory of the Department of Agrieulture and Stock Tor several
vears prior to his illness, and was formerly an officer of the Tneome Tax
Office and of the Aboriginals Department.  He was well known at the
Queensland Uuiversity, where he achieved fame by his brilliant suceesses.
During the war he enlisted and served Lis country on the fields of France
and Igypt. It is generally felt that Queensland has lost a mueh-respeeted
and highly-esteemed young seientist in the passing of My, Sutherland, and
widesprend sympathy s extended to his wife and family,

Hints on Soldering.

The materials necessary for soidering are one or two soldering irons, some sticks
of solder, a bhottle of muriatic acid (spirvits of salts), and a small block of sal
ammoniac. A handy container for the five in whieh to heat the irons ¢an be made
out of an empty benzine tin or il drum by catting out the top, punehing a few holes
in the bottom, and ecutting a hole in the side within an inch or so of the battom, so
that the heads of the ivons ean he passed through into the five,

To prepare to solder, ponr into 2 howl (glass or ware—not tin or galvanised-iron)
a quantity of the spirits and add a few pieees of zine to ““kill’’ the liquid. The
soldering iron is fAivst ieated to a dull ved heat, a faiv portion of the point is filed clean,
and this portion (while the iron is still hot) is vobbed with the sal ammoniac. The
elean point is then tisned—that i, coated with solder—and this is of great importanee
it good work is to Le performed later. To tin the iron, man a little solder on to a
pieee of clean tin, alternately torning its point in the melted solder and dipping it in
the killed spivits.

Before using the soldering iron, clean the joint to be soldered, and with the aid
cf a brush put an a little of the killed spivits. The iron ghould be hot enough to make
the solder vun Frecly, but do not let it get ved-hot, Withdraw it from the fire, hrush
the point with o piece of bagging, and dip it in the prepared spivits; then place the
point of the iron on fthe joint to be soldered and move it slowly along, supplying
solder as rvequired by placing the end of the solder stick against the iron near the
peint.  When soldering a leose pateh, it will be found convenient to run a drop of
solder on to the joint first, then hold the pateh firm with the aid of the solder stick
while the iron is operated to make the pateh firm, The edges of any joints to he
soldered should be ftted neatly and ¢losely together, and the solder should run freely
and adhere almost as if it were part of the tin,
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Arrowroot Board and Arrowroot Flour.

The Governor in Council has approved of the issue of a notice notifying his
intention to place arrowroot flour under the control of the Arrowroot Board. Provision
to permit of this was made in *“ The Primary Producers’ Organisation and Marketing
Aet Amendment Act of 1928,77

Any petition for a poll to deeide whether or not this Order shall he made must
he signed hy at least fifty growers or manufacturers of arrowroot, and must reach
the Under Seeretary, Department of Agriculture and Stock, Brisbane, before the 18th
December, 1928,

For the purposes of the petition, an arrowroot grower is one who has supplied
arrowroot bulbs grown by himself to any arrowroot mill in Queensland at any time
during the past twenty-four months, and an arrowroot manufacturer is one who has
manufactured arrowroot flonr at any time within the past twelve months.

Banana Suckers Affected with Bunchy Top.

Some little time ago a deputation of banana-growers waited upon the Minister
for Agviculture and Stock (Mr. W. Forgan Smith) at Parliament House in conneetion
witl the matter of the eradication of banana suckers affected with Bunchy Top from
the plantations owned by them at Camp Mountain.

During the discussion on this matter a suggestion was made to the effeet that,
provided the Minister would arrange that the inspectors under the Diseases in Plants
Aet would go tirough the plantations simultancously with a werking bee which would
be gonstituted by the growers, the latter would forthwith earry out the destruetion
of any suekers infested with Bunchy Top. Some half dozen plantations were situated
within the area over whiel it was intended the working bee should operate.

The Minister has sinee received a veport from his officers advising that the work
of eradication of Bunchy Top plants has been effected in six plantations comprising
an agoregate arvea of abeut 105 acres, The working bee has been effective and has
achieved its objective.  Irom a Departmental point of view the results from the working
hee ave satigfactory. It is understood, however, that some of the growers found that
on aceount of the fluetuation in the nrea under bananas on the individual farms
there was difficulty in arranging the work on an equitable basis.  The varying
pervcentage of affected plants in the plantations added to this difficulty,

As far as is known, this is the first oecasion on which a working bee has been
constituted for the purpose of cleansing a group of plantations of differont ownership
of Bunchy Top.

Graze Succulent Feed with Care—Conditions Conducive to Bloat.

Bloat, or hoven, is due to sueeulent foods eaten under certain conditions which
cause the formation of large quantities of gas in the rumen or pauneh, and in
consequence a swelling of the left flank. Tt is most often seen (a) when cattle ave
turned hungry on to sueh sueeulenl green food as lueerne, elover, &e.; (b) when
cattle used to dry feed are suddenly changed on to green, soft food; (e) when
travelling eattle are allowed access to large amounts of green food, such as variegated
thistle; (d) when eattle gorge themselves on wet grasses or herbage; and (e) when
cattle are fed on roots or potatoes under eertain conditions, Some animals appear
to be more subjeet to hoven than others,

Keeping the mouth open with a gag, or a piece of wood, until the beast has
helehed most of the gas by mouth will be vseful in mild cases. The internal
administration of 1 oz of biearbonate ol soda and 1 oz of ginger is sometimes
useful, and it may be vepeated in a few hours if necessary. In a bad case the most
effective treatment is the puncture of the paunch, This is done on the left side in
the flank-—at a point equidistant from the last rib, the edge of the loin bones, and the
angle of the haunch. The correct instrument for this purpose is trocar and cannula.

The eannula is a tube through which passes a shavp-pointed instrument—the
troear, This instrument is thrust into the rumen, and the troear is withdrawn, leaving
the eannula in place, and through this the gas eseapes. In case of emergency a knife
may be used in the same way, the gas eseaping through the eut; but complications
may set in and canse death if this is not done expertly, After the gas has eseaped
the animal might be given a dose of linseed oil (14 pint) and turpentine (1 table-
gpoonful), This mixture should be well shaken up while being given.

Every effort should be made to prevent the oceurrence of hoven in stoek. 1In
feeding lucerne and clover, iff the animals are not used to it, they should be put on
it gradually until they become accustomed to it. If lucerne is fed in a wet state, or
after heavy rain—when it is soft and juiey—it will almost always produce trouble;
and cattle should, therefore, be kept off it nntil it is drier—"* A, and P. Notes,””
N.S.W. Ag. Dept. !
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A PROTECTION RAIL FOR YOUNG PIGS.

The simple deviee shown lere is often the means of saving many lives, A
2 by 4 inch or a 2 by 6 inch piece of timber is placed about 8 imehes above the
floor of the farrowing pen, and’ nailed firmly to the side walls in the manner

illustrated. The sow's body may go against the side of the pen and strike the rail
or fender, and if a little pig is there he has some chance of not being squeezed
to death, beeause the rail keeps the weight off him,

SAFEGUARD AGAINST FOXES.

An ingenions fox-exeluder for outlying poultry houses in use in Lincolnshire,
England, was ilivstrated in the ““ Farmer and Stoekbreeder,”’ from a sketeh sup-
plied by Mr. A, Tyler, country poultry lecturer for Lincolnshire. The two vertieal
aron rods in the entranee hole are attached to a erossbar which pivots at PP and

also earries a two-spiked rvod in such a way as to allow the birds to enter without
injury, but would preclude the entrance of anything the length of a fox. The erank
in the pivoted har serves to reduce the effort required to push the rods into a hori-
zontal position. Danger to ofher stock is obviated by hoop-shaped guard, H, braced
hy the stay, 8.
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The Home and the Garden.

MATERNAL AND INFANT WELFARE.*

While pondering on what aspect of the above subjeet—the most vital of all
Australian problems to-day, ss it geems to me happened in my evening paper
on a glowing fribute to the British constitution nnder whieh it is our good fortune
1o live. '

The speaker is Premier Taschereau, the French-Canadian leader in the provinee
of Quebee,  Sprung from a nation onee the hitterest of our enemies and the
formidable vival of England in the titanie struggle of a hundred years for mastery
in the eolonial world, that statesman, now proud to he a subject of the King,
alovies in eloquent words in the eharter of our liberfies,

11

fThe British constitution,”” says he, ““wherever applied, is the most perfeet
governmental instrument that man has ever devised, making for liberty in its
truest meaning, .]ustlm on its broadest lines, and pm('(_ under its most .ﬂ.('l"(pt'l.hl(:‘
form. "’

A special virtue of our constitution is that, though the hest ever, it is still
in the making; growing from age to age, to a higher level of completeness.  And
another essentinl faet is that, inspiving it all, and animating its evolution, is the
soul of a people, with great traditions in the baekground of history, and, if' if
prove true to itself, with a glorious message of peace and goodwill for the future
of the world,

The Answer.

But, you may ask, what has this to do with the domestie funetion of motherhood
and the nursing of babes? The answer ig, it has everything to do with that. It
is our duty and privilege to maintain this race in its purity, its lofty motives, its
passion for freedom, its humanity. Many times has it drawn the sword to vru%h
the oppressor and ]u'n(-l:lim enfranchisement to fthem that were bound. IPor
centuries the eyes of all nations have furned to it as the ensample and Paladin of
Libexrty.

A Vital Factor.

And we should never forget that a sound motherhood is the most vital factor
tor the true prosperity of any people; while, conversely, no deeper injury ean be
dealt to the body politic of Australia than that we should so far fall from grace
as, by any malign activity, or any defeet of duty, to suffer injury to rveach the’
mothers and ehildren of the nation.

Unfortunately, great injury is now being ineurred by death and disease among
these, the most precious assets of the State and the 'l'd]l'tIlY', considered from any
stamlpnmt—huumne_ moral, spivitual, economie, The family is the hasis of our
civilisation. On its wellbeing hangs the fate of Australin present and to come,

On these grounds I prize the opportunity of laying wy views, formed not
without some eare and paing, before the country women of New South Wales through
the organ of their association, There are two agencies in this State to which all
wornen owe a debt of gratitude—the public Press and the statisticians.

For the last seven years, since I first wrote on maternal welfare in the journals,
the Press gonm":l[} hag given liberal space to the diseussion of this subjeet.
tCountry Life’” has been specially generous,

Most politicians seem incapable of understanding; or, 2t all events, show no
zealous inferest; and the general public is indifferent or indolent, except when
roused under the lead of a group of energetic women. But the pressmen at
onee grasped the meaning and national importanee of the welfare of motherhood.
A journalist is veady to listen; and, if he approves, will espouse a public eause
and speak his views aloud.

“ From ** An Open Letter to Any Countyy Woman,”” by A. Watson Munve, M,D,,
in ““Comntry Life'” (Sydney).
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Of the Statisticians.

Of the Government statisticians I ean say, after considerable experience in
Commonwealth and State, that T am deeply impressed with their Impartiality and
cagerness to get and give information.

They will not make statements except on the plain faets and figures, They
form an invaluable factor in eivilisation. CUne might say, in an important sense,
that statisties ave eivilisation.

Improving Visibility.

And here let me clear away, to begin with, some obseurity that exists in
the minds of many women, regarding the aecurney of the statisties of maternai
mortality.

Quite recently, a member of parlinment, having rvead some of my lotters in
the Press, took great interest in the figures gquoted. He asked some questions.
One was: ““May it not be that the mortality fignves cover morve than aetnal
maternal mortality—that is, move deaths than arve divectly the result of childbirth?’?
Here is my reply.

“ The Answer is, Decidedly No."’

Let me explain the meaning of a few terms.  The ferm *‘ehildbivth ™7 when
used by statisticians and authorities on public health signifies the whole tale of
gestation, starting from coneeption, on through pregnaney and partorition (delivery),
right to the end of convalescence of the mother.  And aecordingly, by “‘mortality
of childbirth”” we mean the death of a mother at any point along that line of
events,

It you eonsult official statisties, you will find a table of the various *‘eanses
of death”” in ehildbirth. That list is based on the Bertillon svstem of classifi
whieh is mow used by the various Buropean mnationg and Japan. By using it,
we are able to make comparisons on 1 eommon baswe, giving due allowanee (as we
always must, in human operations) for variation in some details of compilation;
thus France, for example, differs from British countries in the definition of
Catilibivih, 77

Childbirth.

Remember (looking at the list of causes rveferved to) that women do not die
simply of ehildbearing it the full term of pregnaney. What they die of is the
complications thereof. Childbearing is a natural (physiologieal) act., analogous
to the other vegetative funetions of all living beings, sueh as swallowing or
digestion or exerefion.

But all these funetions may be perverted by disease. Chilidbirth may hecome
“pathelogical” or complicated; as by negleet of Nature’s laws, of commonsense,
of proper nourishment. Thus rvickets, a dietetie disease of givlhood, and it may
so deform the pelvis (the bony tunnel through which the infunt travels) that in
Inter life orvdinary delivery is impossible.

Also, woman (like man) has “‘sought out many inventions.”’” On the patient’s
part T mention unhealthy living, regimen, eating and drinking, dress; and (alas!)
on the part of some obstetricians, male and female, a tendency to treat labow
as it it were a disease, and resort to interference with itz gradual and natural eonrse.

Troublesome Tinkering.

Sueh tinkerving with the divinely planned mechanism for the perpetuation of
the human race is practised mainly threugh ignovance, following on superficial
study and defective practieal training.

Lgnoranee will always peddle and fuss, where knowledge would ““look before
and after.””  Ignoranee in action is an appalling spectacle. Tt has often led to
disaster in human affairs. Warnings againgt this ervor, which seems to e on
the inerease in midwifery work, have lately been rvaised, again and again, by
leading ohstetvicinns heve and in the homelnd, -
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KITCHEN GARDEN.

A first sowing of cabbages, cauliflower, and Brussels sprouts may now be made
in covered seed beds, which must be well watered and eavefully protected from insect
pests. Sow in narvow shallow drills; they will thus grow morve sturdy, and will be
casier to transplant than if they were sown broadeast, The main points to be
attended to in this early sowing are shading and watering. Give the beds a good
soaking every evening. Mulching and a slight dressing of salt will be found of great
benefit. Muleh may consist of stable litter, straw, grass, or dead leaves, Dig over
all unoceapied land, and torn under all green refuse, as this forms a valuable manure.
Turn over the heavy land, breaging the luomps roughly to improve the fexture of the
soil by exposure to the sun, wind, and rain. In favourable weather, sow French
heans, cress, eanliflower, mustard, eabbage, eelery, radish for autumn and winter use.
Sow celery in shallow well-drainad Lexes or in small beds, which must be shaded till
the plants are well up. Parsley may be sown in the same manner. Turnips, carrots,
peas, and endive may also be sown, as well as a few cueumber and melon seeds for
a late erop.  The latter ave, however, unlikely to sueceed except in very favourable
gituntions, Transplant any cabbages or eanliflowers whick may be ready. We do not,
however, advise such early planting of these vegetables, beeause the fly is most
troublesome in February, For preference, we should defer sowing until Mareh. Still,
as ““the early bird eatehes the worm,"' it is advisable to try and be first in the field
with all vegetables, as prices then vule high, Cucumbers, melons, and marrows will
be iu full bearing, and all fruit as it rvipens shonld be gathered, whether wanted or
not, as the productiveness of the vives ig decreased by the rvipe fruit being left on
them, Gather herbs for deving; also garlie, onions, and esehalots as the tops die down,

FLOWER GARDEN.

To make the flower-beds gay and attraetive during the autumn and winter
months is not a matter of great difficulty. Prepare a few shallow boxes. Make a
compost, o great part of which should consist of rotten leaves, TFill the boxes with
the compost; then sow thinly the seeds of anmuals. Keep the surface of the seil
maoist, and when the young seedlings ave large enongh to handle, Iift them gently
one by one with a kuife or a zine label—unever pull them up by hand, as, by so doing,
the tender rootlets are broken, and little soil will adhere to the roots. Then prick
them out into bedsz or boxes of very light soil containing plenty of leaf mould.
Keep a sharp lookout for slugs and eaterpillars,

Al kinds of shrabby plants may be propagated by enttings. Thus, pelargoniums,
erotons, coleus, and many kinds of tropieal folinge plants ean be obtained from
cuttings made this month, After putting out cuttings in a propagating frame,
shade them with a picee of ealico stretehed over it, Be eareful not to over-water at
this season. DPropagate verbenas, uot forgetting to inelude the large searlet fox
hunter.  Verbenas require rieh soil.  Palms may be planted out this month., If the
weather prove dry, shade all trees planfed out.  With seed-hoxes, muleh, shade,
water, and kerosene spray, all of which imply @ certain amount of morning and
evening work, the flower garden in autumn and winter will present a charming sight.

Readers are reminded that a eross in the preseribed square om
the first page of this “ Journal ” is an indieation that their Subseription
—ome shilling—for the current year is now due. The * Journal ™ is
free to farmers and the shilling is merely to cover the cost of postage
for twelve months, If your copy is marked with a cross please renew
your registration now. Fill in the order form on another page of this
issne and mail it immediately, with postage stamps or postal note for
one shilling, to the Under Seeretary, Department of Agriculfure and
Stock, Brishane,
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Orchard Notes for January.
THE COASTAL DISTRICTS,

Al ovehards, plantations, and vineyards should be kept well enltivated and free
from weed growth; in the first place, to conserve the moisture in the soil, so necessary
for the proper development of all fruit trees and vines; and, secondly, to have any
weed growth well in hand before the vegular wet senson commences. This adviee is
especially applicable te eitrus orchards, whieh frequently suffer from lack of moisture
at this period of the year if the weather is at all dry, and the young erop of fruit
on the trees is injured to a greater or less extent in eonsequence,

Pineapple plantations must also be kept well worked and free from weeds, as
when the harvesting of the main summer erop takes place Inter on, there is little time
to devote to enltivation, I this important work has been neglected, not only does
the actual erop of fruit on the plints suffer, but the plants themselves receive a
setback.

Banana plantations should be kept well worked, and wheve the soil is likely to
wash badly, or there is a deficiency of humus, a green erop for manuring may be
planted.  Shonld the normal wet season set in, it will then soon cover the ground
without injury to the banana plants. When necessary, banana plantations should be
manured now, using a complete manure rich in potash and nitrogen, Pineapples may
also be manured, using a composition rieh in potash and nitrogen, but containing no
acwl phosphate (superphosphate) and only a small percentage of bonemeal, ground
Flms[:lmtie rock, or other material containing phosphorie acid in a slowly available
orm,

Bananas and pineapples may still be planted, though it is somewhat late for
the former in the more sonthern parts of the State. Keep a good lookout for pests
of all kinds, sueh us Maori on eitrus trees, seale insects of all kinds, all leaf-eating
insects, horers, and fungus pests genervally, using the remedies recommended in
Departmental publications,

~ Fruit fly should receive specinl attention, and on no necount should infested
fruit of any kind be allowed to lie about on the ground to become the means of
breeding this serious pest. If this is neglected, when the main mango crop in the
South and the early ripening citrus fruits are ready, there will be an army of flies
waiting to destroy them.

_Be very eareful in handling and marketing of all kinds of fruit, as it soon
spoils in hot weather, even when given the most careful treatment. Further, as during
January there is generally more or less of a glut of fresh fruit, only the best will
meet with a ready sale at a satisfactory price.

Grapes arve in full season, and in order that they may be sold to advantage
they must he very carefully handled, graded, and packed, ns their value depends
very mueh on the condition in which they reach the market and open up for sale.
Well-coloured Truit, with the bloom on and without a blemish, always sells well,
wheveas badly eoloured, immature, or bruised fruit is hard to quit.

One of the greatest mistakes in marketing grapes is to send the fruit to market
T'p(-rfml't' it s properly ripe, and there is no better way to spoil its sale than to try
and foree it on the general public when it is sour and unfit to eat.

Bananas for sending to the Southern States vequive to be eut on the green side,
but vot when they arve so immature ss to be only partially filled. The froit must be
well filled but show no sign of ripening; it must be earefully graded and packed and
ihe cases marked in dccordanee with the vegulations under the Froit Cases Acts and
forwarded to its destination with as little delay ns possible.

Pineapples should be packed when they are fully developed, which means that
they contain sufficient sugar to enable the fruit to mature properly. Immature fruit
must not be marketed, and if an attempt is made to do so the fruit is liable to
seiznre and the sender of the fruit to prosecution under the abovenamed regulations.
Further, the frait must be graded to size and the number of fruit contained in a
case must be marked thereon,  Tmmature fruit must not be sent.  For canning,
the froit should be partly coloured; immature fruit is useless; and overripe fruit
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is just as bad.  The former is deficient in colonr and flavour and the latter is
“twiney " and of poor texture, so that it will not stand the necessary preparation
and cooking.

Should there be a glut of hanavas, growers ave advised to try and convert any
thoroughly vipe fruit into banana figs.

The fruit must be thoroughly vipe, so that it will peel easily, and it should be
lnid in a single layer on wooden trays and placed in the sun to dry. If the weather
is sottled, there is little trouble, but if theve is any sign of rvain the trays must be
stacked till the weather is again fine, and the top of the stack protected from the
rain.  To facilitate deying, the fruit may be cut in half lengthways, It should be
dried till a small portion rubbed between the finger and thumb shows no sign of
snoisture. It ean be placed in a suitable hox to sweat for a few days, after which it
car be dipped in boiling water to destroy any moth or inseet egps that may have been
Jaid on it durving the process of drying and sweating., [t is then, placed in the sun
to dry off any moisture, and when quite dry it should be at onee packed into boxes
fined with elean white paper. It must be firmly packed, when, if it has been
properly dvied, it will keep a considerable time, 1t ean be used in many ways, and
Torms an excellent substitute for roisins, sultanas, ewrrants, or ofher dried fruits used
in making fruit eakes and other comestibles, Banana figs will be found useful for
fome consumption, and it iy possibie that o trade may be built up that will absorh a
quantity of fruit that would otherwise go to waste,

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS.

January s a busy month in the Granite Belt, and ovehardists arve fully occupied
gathering, packing, and mareeting the exop of midseason fruits, consisting of plums
of several kinds, peaches, neetarvines, pears, and apples. The majority of these froits
are hetter keepers and carviers than these that vipen earlier in the season; at the same
time, the period of uselulness of any particular {ruit is very limited, and it must be
marketed and disposed of with as little delay as possible.

With the great increase in production, owing to the large aren of new orehards
coming into bearing and the inereasing vields of those orchards thaf have not eome
into full profit, there is not likely to be any market for immature or inferior fruit.
There will ha ample good fruit to fully supply the markets that are available and
aceessible, Mueh of the fruit will net earry far beyond the metropolitan market, but
firm-Aeshed plums, clingstone peaches, and good firm apples should stand the journey
to the Central, and, if they arve very cavefully selected, handled in a manuer to
prevent any hroising, and properly giaded and packed, they should carry as far as
Townsville,  Growers must remenber that, given a markef fully supplied wtih {fruit,
only such froit as veaches that market in first-class condition is likely to lring a price
that will pay them; consequently the grower who takes the trouble to send nothing
but perfect fruit, to grade it for size and eolour, to pack it earvefully and honestly,
placing only one sized froit, of even quality and even colour, in n ease and packing
it so that it will carry without bruising, and, when opened up for sale, will show off
to the best advantage, iz pretty certain of making good. On fhe other hand, the
caveless grower who sends inferior, badly graded, or badly packed fruit is very likely
to find when the veturns for the sale of his fruit are to hand, that after paying
expenses there is little, if anything, left. The expense of markefing the Iruit is
practieally the same in hoth eases.

Then *why spoil the ship for the ba'plorth of tar” after you have gone to the
expense of pruning, spraying, manuring, and eultivating your ovchard!  Why not
try and get a maximum return for your labour by marketing your fruit properly?
The packing of all kinds of {fruit is a fairly simple matter, provided you will
remember—

(1) That the fruit must he fully developed, but yet quite fivm when gathered.

(2) That it must be handled like eggs, as a bruised fruit is a spoilt Yroit, and,
when packed with gound fruif, spoils them also.

(4} That only one-sized fruit, of an even degree of ripeness and colonr, must
he packed in o ease,

(43 That the fruit must he so packed that it will net shift, for if it is loosely
packed it will be so bruised when it reaches its destination that it will he

of little value, At the ssme time, it must not be packed =o tightly as to
crush the {ruit
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It these simple rules are borne in mind, growers will find that much of the blame
they frequently attribute to the fruit nwrt‘h‘mts or middlemen is actually the result
of their own lnck of eare. Froit that opens up in the pink of eondition sells itself,
whereas any froit that opens up indifferently is hard to sell on any except a bare
market, aad on a glutted market is either unsaleable or vealises such o poor priee that
the grower iz frequently out of pocket and would have been better off had he not
attempled to market it.

T spraying with arsenate of lead, and systematic bundaging, has been properly
earried out, there will be comparatively few eodlin moths to destroy the later ripening
pip Truits; "hut if these ossential operations have been neglected or carclessly earrvied
ont a number of moths will hateh out and the eggs laid by them will turn to lavva:
that will do much damage, in some eases cven more than that caosed by the first
broods that attaek the fruit as soon as it is formed., Where there is any likelihood,
therefore, of a late crop of moths, spraying with arsenate of lead must be continued
if the late erop of pip fraits is to be kept free from this serions pest.

FPruit fly must be systematieally fought, aud on no account must any fly-infected
fruit be allowed to He about on the groumd and breed this pest, to do further damage
to the later vipening fruits.

Citrus orehavds will need to be kept well cultivated in the drier and warmer parts
of the State, and, wheve necessary, the trees should be irrigated. If scale inseets ave
present, the trees should Le either sprayed, or, better still, freated with hydroe
acid gas.

anie

‘Western grapes are in full season, and if they arve to be sent long distances by
rail then they ave all the better to be cut some hours hefore they are packed, as this
tends to wilt the stems and keep the berries from falling off in transit,  The fruit
must be perfeetly dry when packed, and should be as cool as possible. Tt must he
firmly packed, as o slack-packed case always earvies badly and the fruit opens up in a
more or less bruised condition,

Yarm Notes for January.

1ELp,—The main business of the field during this month will be ploughing and
preparing he lawd for the potato ond other futuve crops, and keeping all growing
crops elean. Great cave must be exercised in the seleetion of seed potatoes to ensure
their not being affeeted by the Irish blight., Never allow weeds to seed. This may
be unavoidable in the event ol long-continued heavy raing, but every effort should he
made to prevent the weeds coming to matority, A little maize may still he sown for
a late erop. Sow sorghum, maphee, Cape barvley, vetelies, panicum, teosinte, rye, and

peas. In some very uml\ localities potatoes ma\ he an\\n but there is considerable
rigk in sowing during this month, and it may be looked upon merely as an experiment.
Plant potatoes whole, Early-sown cotton will be in hloom.

Omn eoastal and intereoastal sernb distriets, where recently burnt-off serub lands

are ready for the veeeption ol seed of summer-growing grasses, sowing may commenee

as soon as suitable weather is cxperiunocd Much illﬂppmntment may be saved, and

sllh%quel‘lt expenditure obviated, by ensuring that only good germinable grass seed iz

sown, of Kinds and in qlullltlt‘lt"‘n to suit local conditions, the cireumstances being kept

in mand that a good stand of grass iz the prineipal factor in keeping down weeds
and undergrowth.

In all distriets where wheat, barley, oats, eanary seed, and similar erops have
recently been harvested, the practice of breaking up the surface soil on the cropped
areas should invariably be adepted.  Seil put inte fit condition in this way will
Ctrap’t moisture and admit of the rains percolating into the subsoil, where the
moisture NeCessary for the production of a suceeeding ervop ean be held, provided
attention is given to the maintenavcee of a surface muleh, and to the rvemoval, by
regular eultivation, of volunteer growths of all kinds. If mot alveady seen to, ail
harvesting machinery should be put under cover, overhauled, and the woodwork
painted where veguired.

Where maize and all summer-growing ““hoed ™" erops ave not too far advaneced
for the purpose, they should be kept in a well-cultivated condition with the hovse hoe.
Young maize and sorghum erops will devive muoeh bevefit Ty havvowing them, in the
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same direction as the rows arve running, using light lever harrows with the tines set
back at an angle to obviate dragging out of plants, but the work should not be done
in the heat of the day.

Quick-maturing varvieties of maize and sorghmm may still be sown in the early
part of the month in eoastal aveas where early frosts ave not expected.

Suecession sowings may be made of o number of quick-growing summer fodder
crops—>Sudun pgrass, Juapanese and Frenclh millet, white panicum; and liberty millet
(panicum ), In favourable situations, both ““grain’’ and ““saccharine’ sorghums
may still be sown; also maize, for fodder purposes.

Fodder conservation should be the aim of everyone who derives a living from
stock, particulavly the dairyman; the present is an important period to plan eropping
arrangements,  Kxelusive of the miin crops for feeding-off (when Todder is suitable
for this parpose), ample provision should be made for ensilage erops to be conserved
in silo or stack.  As natueal and summer-growing artificial grasses may he expected
to lose some of their sucenlence in antummn, and more of it in winter and early spring,
the cropping ““lay-out’” to provide a continuity of sueculent green fodder throughout

S i thorough and deep eultivation and the building np of the fertility
and moisture-holding eapacity of the soil, Planter’s friend (sorghuin) may be sown
as o broadeast crop at the latter end of the month for eotting and feeding to cattle
in the autumn and earviy winter.  Strips of land should Dbe prepared also for a
sueeession sowing aboul the second week in Felnuary, and for winter-growing fodder
CrOpIS.

THE STORY OF PNEUMATIC TYRES.

It is exactly forty years ago sinee John Boyd Dunlop applied for the patent
for the first pnewmatie tyre, Ile had just retived from his vetevinary practice i
Belfast, the Iargest one in Treland, where twelve horse-shoers worked for him,

While a boy at school in the village of Dreghoru, Ayrshive, his native place,
Dunlop obsgerved that o large wooden voller was easier to pull than a smaller one,
beeause, as it had a larger area of surface bearing on the ground, the pressure ou
each unit of area was less,

For years hie thought on the idea of wheels with flexible rims that wounld flatten
out and so inerease the arvea of contunet with the voad. It was a complaint from his
gmall som Johuny, then nine vears of age, which actnally materialised in the fivst
rubber tyres to be filled with aiv. Johnny had grambled about the difieulty of
riding on thin solid tyres over the uneven stone setts of Belfast’s streets,

His father thereupon made two air tubes from sheet rubber one thirty-second of
an inch thick, fixed them to a wooden dise with a thin strip of linen, and blew them
up with a football pump. The tyres were then fitted to a trievele made by Dunlop
from American elm to his own design with speeially shaped rims. The whole wa.
completed one night at ten o’clock, and so eager were both father and som to test
the new device that the boy went out for & run in the moonlight and returned
trinmphant at midnight.

When a racing evelist who was shown the novelty expressed his doubts about it,
the inventor ehallenged Lhim to a race on his thin solid tyvres against the nine-year-old
boy on the home-made trieyele equipped with pnewmaties. It was the fivst of the
unending tale of races to be won on Dunlops. Although Jobhn Boyd Dunlop revolu-
tionised eyeling, and made motor ears possible, he himself could wnot at that time
ride a bieyele; indeed, there is no record that he ever rode one all his life,

A VALUABLE REFERENCE JOURNAL.
A Theodore settler writes— T would be glad to have whatever back
numbers of the ** Queensland Agricultwral) Journal’' you can spare, for I
consider them very valuable for refereice, no matter how old they ave.”’
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ASTRONOMICAL DATA FOR QUEENSLAND.
Tines Computen 8Y D. EGLINTON, F.R.A.S., axp A, C. EGLINTON.

TIMES OF SUNRISE, SUNSET, AND Phases of the Moon, Occultations, &c.

MOONRISE.

AT WARWICH.

i W‘];]he t\irm? stated (:;1:__? for Queensland, New South
ales, o
s — I es, Victoria, and Tasmania,

; 4 Peec. 7 Last Quarter 12 31 pam.
December, | Jdanuary, Dee,, | dan,, 12 ,, @ New Moon 36 pm.
1928, | 1424, 1928, | 1929, 20 ,, ¢ Fivst Qrarter 1 43 pan.
| 0 | | 27 ,  © Full Mcon 5 b4 .o
Date. Rises, | Bets. | Rizes. | Beta. ;R.ises. | Rises, Apogee, 11th December, at 7 18 p.n,
—_— | Perigee, 26th December, at 12 30 p.m.
fEDsitly | RLIR. The Maon when makinga ¢ roluti sout,
- =W [l & | ¢ | ] : king a complete revolution abont
1 4.50 | 632 | 5l 6.4 30,44 1114 | H‘xc c;u-rh i;l (I}l_‘m-mhr*r \\Ir'IIL apparently, be amang
- B 693 5.3 3o : i stars of Cancer on the Ist and 2nd, of Leo on
2 4.50 32| 5.2 6.49 | 11.10 | L3 the Srd and 4th, of Virgo from the i Ii to the 8th, of
3 450 |- G.38 | 5.3 6,49 > Libra from the 8th to the 10th, of Seorpio on the
am. | f.on llflt.l: nmi 11t ‘? of Ufll.vh;lic}w on thtl'- 'I2;h and 13th,
= . 5 5 g | 19 1a | Of Sagittarius from the 14th, to 16th, of Capricornus
4 450 | 6.34) 5.3 6.50 | 12.8 | 1213 on the I7th and 18th, of Aquarins on the 1'.!ti1‘ of
5 4,50 | 6.85 | 5.4 6.50 12,41 | 12,43 | Pizces on the 20th, of Crtus on the 20th and 21st, of
.E'muux on the 21st, nfﬁirics on the 28rd and 24h, of
A = ke 1o} 4 Taurns irom the 24th to 26th, of Gen isis on the
6 4.50 | 6.35 | 5.5 6.50 | 112 1.1b | 27th and 28th, of Cancer on the 28th and E;D[h, and
7 450 | 6.36| 5.6 6.51 1,42 1.48 | of Leo on the 30th and 31st.
= N e v : When apparently i Leo om the Srd and again on
8 4450 | 636 D46 G.51 | 2120 226 | the 30th the Meon will pass \\'ifll';'l 5 degrees }nf
9 1.50 | 6.37| &7 G651 | 241 310 Neptune, which ig atill near Regulus, but invisible
: : b i 5 - without a telescope,
10 | 451 | 6.38] 5.8 | 6.51 | 415 3.08 Saturn and Mercury will be passed on the 12th
1 451 | 639] 5.9 | 651 | 348 i 4.51 when the Moon ig new and invisible,
: y > . On the 16th, when pasging Venus about 9 a.au.,
12 451 | 6,40 5.9 6.51 | 428 | 5.44 ?In intemstinﬁ daylight Is:-{_u-‘.cme!efmnr be nilntﬂiuerl__
51 - = | ‘hie erescent Moon and the beantiful planet being in
13 -Lur 6.40 ;-).lD | 6.51 | 5.14! G.41 e et Ehi bhioast: I
14 | 452 | 6.41) 511 6510 63 | 740 on fhe 26th the Moon will oceult Mars about the
15 452 | G641 5.12 | 6.51 | 6.56 | 8.37 }:11(1;1](; 3£ :(';Si::’t!rn;r.uud a small star in Taurus about an
16 | 4.2 | ©6.42] 5.13 | 6.61 | 7.60 | 9.36 "Merl(‘u:'y 1'-\~i11! hr]s onst.hc far slinlo m’lits arbit almost,
o 3 = K v g direztly Felind the Sun on the 18th, and only one
17 452 | 6.43) 513 | C.5L | 846 1034 degree nkove its upper edge at noon; it will there-
18 £53 | 648| 514 | 6.51 | 9,46 | 11.83 | fore not be noticeable this month,
| — | p.mm. | Venus will set at 9:23 pan. on the lst and at 9-35
19 | 4.58 | G44| 515 ‘ 6.51 | 10.43 |12.34 | pam. on the 15th,
| 4.5 . = B: 4L Mars will rise at 836 p.n, and set at 6:18 pam. on
20 451 | 644 516 | o 1; :?| 38 ‘ the 1st., On the 15th it will rise at 720 pan, and
0 . 1py fo 1
91 | 454 | 6.45| 5.16 | 6.50 | 12,40 | 2,46 | %826 228 am. _
S e % | T .| Jupiter will rise at, 3-34 p.an. and set at 248 a,m.
92 455 | 6.46| 5.17 | 6.50 | 1.42| 3.55 | on tha 1st. On the 15th it will rise at 2:33 p.n. and
16 : 15
93 | 455 | 6.46| 5.18 | 6.49 | 2.47| p3 | WAL Lo3am. ) )
i : = . ol Saturn will 1i e ac 558 a.n, and set at 830 p.m.
24 1,56 | 6.47| 519 | 6,49 | 855| 6.7 | on the 1st; it will be in conjunetion with the Sun
95 456 | 647 519 | 649 | 58 | T4 | on the 13th and therefore rse and set with it.
X p .44 5.8 |74 | ~ p
26 4,57 | 6.47| 5.20 | 648 | 6,17 | 7.53
97 | 457 | 6.48| 521 | 6.48 | T.24| 8.32 8 Jan. ) Last Quarter 4 34a.m.
5 3 = oit | 11 ,, @ New Moon 10 28 am.
28 458 | H.48| 5.22 | 6.48 | 826 9.10 m 5, ( First Quarter 1 15 am.
29 459 | 6.48| 5.23 | 6.47 | 9.19 ] 941 | 25 ,, ( Full Moon 5 9 pm.
30 5.0 | 649| 524 | 6.47 102 1013 | Apogee, 8th January, ab 142 a.m.
31 54) ‘ 6.49 | 595 | 6.47 |10.40 (10,43 | Perigee, 281 January, at 9.48 p.m.
1

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 8.,
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 ean 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 somewhere about six hours before the sun sets, and
it is moonlight only till about midnight. After full moon it will be later each evening before
it rises, and when in the last quarter it will not generally rise till after midnight.

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

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



