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Benefits of Organised Marketing . 

Objective of Agricultural Organisation . 

Event and comment. 

PART 

N Iris report to the -Minister for Agriculture (Mr . W . Forgnn Smith), the Director 
of -Ltrketing (-I1 . L, R, -lacgregor) says that with. organised iuarlceting supld'-

c,a,u be measurabl .v controlled, demand stimulated, and new inarlwts developed, but 
complete price st;tbilisa,tiou is difficult of attainment . 1"conomic and clitmitie 
influences so operntc bolt even }vith eomplcte control of a cmumodity, hriees at times 
roust fall, and the priniar}- producer suffers as a resalt . It appears, liowever, to be 
unquestionable that some QocenSLntd agricultural iudustricn would lW 11011-existent Irut 
for collective marketing, and all `vliicll arc subject to control have been umteri;tily 
benefited. 

	

There is an iuereasiug support of organised iuarlcetiug muong Qucenslnnd 
lo- ima,ry producers generally . So far there is ever,} indication that the sYsteln of 
collective Marketing, has become an integral feature of Queensland agriculture . 

T ILE Queensland plan of agricultural organisation dates from the year 1922 . In 
that year comprehensive organisation of farmers was provided for, and the 

support by the farmers throughout the State of the principle of organisation was 
enlisted by the establislnnent of over 700 local producers' associations . The objective 
was to encourage farmers to co-operate in all matters pertaining to agricultural well-
being. The improvement of marketing conditions was adoid:ed as the immediate 
objective, and in the attaimuent of which the support of t11e rank and file of the 
primary producers was necessary. The objective of organised marketing was adopted, 
not because that is the only sphere in which farmer organisation can bring benefits to 
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the farmers, but because it was the sphere in which the advantage of unity of purpose 
in the attainment of a connrron object was felt to be most readily deuronstrable-
Further, it was foreseen to be the objective for which the support of the agriculturists 
themselves would most readily be forthcoming. 

Widespread Character of Controlled Marketing. 

A ?~ 1 this time last year thirteen of the main primary products of the State were 
1-l r being marketed under organisation, and that is the position at present 'raking 
the annual value of the agricultural production of Queensland and reckoning the 
products which sire sobjeet to the system of controlled marketing, it lira, he said that 
approximately three-fourths of the ammal value of the State's production have been_ 
brought under the system . 

The Poultry Industry . 

T IIE marketing of eggs is fr,iught with especial. difficulties in excess of those 
wllielr apply ire the case of most primary products . The Egg Board's problems 

are greater than those of any other commodity board. Following sire some points 
in connection with this matter :- 

(1) The product is highly perishable and, nlthough there are peaks and depres-
eions in prochreticrn, it is nevertheless more. or less continuous. In fruit, which is: 
another perishable product, there is a seasonal prodnetion, but in the vase of eggs 
there is no period in which the prodnetion drops to nil. 

(2) For a good many years the production of eggs in Queensland bins been in 
excess of local demand . During the past financial year production has increased by 
20 per cent., necessitating an increased utilisation of interstate rind overseas markets 
with resultant costs. 

	

As a. consequence of such increasing production, tlrc emleavours 
of the Board and its agents have been severely taxed to ']sold the market . 

The h,,gg Board is concentrating upon an endeavour to redrnee the variation of 
price that exists as between the period of short supply and of flush prodnetion. Tlu, 
Bo.ird realises that there would be a greatly increased consumption of eggs ore the 
local market if the price could be prevented from rising to the high figure of 2s . l0d.,, 
tit tivhidh price it is impossible for many consumers to bay. A stabilised price would 
level up consumption oil the loeal market to higher figures all the year round. Tlie 
Board is seeking to restrict variations in lniet,, let the increasing production of eggs 
is l roving a serious handicap . 

Canary Seed . 

IIE market conditions for can;iry seed this season have been singularly unfortu-
nate . Shortly after the inception of the Cauary Seed Board there ivas a fall in 

world values to £l6 10s. per ton for Argentine secc1 on 15th March. Imported canary 
seed was offered at that figure by 'importers at a uniform price ::t all Australian ports. 
The :Board was forced into the position of having to consider meeting the competition 
of the imported article, or, in the alternative, of bolding seed indefinitely for higher 
values . 

	

llerehants had the opportunity tlsrongls the importers of booking up imported 
seed at the low values ruling in the month of March for spresid delivery during the 
ensuing months . If, therefore, the Board had not met this competition its market 
would have been cut off for months ahead owing to the bookings by mereliants of 
imported seed . The holding of flit, seed would have necessitated the Board ineurring 
storage and interest charges for at least a year, ~with no eerlainty then that the market 
would have improved by that time . 

	

It was therefore decided to sell ( , :mar N- seed 
eonrpetitively with the imported article. The only advantages, therefore, which the 
producers have lord through the Canary Seed Pool this season are- 

(a) The full advantage of the proteetive duty of £S Ss . per ton. 

(b) The advantage of the cleaning and treatment of the seed at rates cheaper 
than would have been available to the individual . 

(c) The price has been held at import ]rarity, notwithstanding considerable 
importations ; whereas in the absence of a pool, if nrerehants had been 
AIM- booked up with the imported article, the probability is that the local 
production (without control of the market) would liave fallen to less dean 
import values . 
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The Peanut Industry . 

II1S industry continues to (IC-10P. ['Ir to the present time, pending treatment 
and sale, the nuts have been stored at farmers' barns and carious other unsuitable 

locations, and, as a consequence, consideration l;as been given to tire erection of a 
modern stor ;rgc and treatment plant. This plant is now in course of construction, :iud 
it is estimated that. it will be completed in the beginning of 1929, and that it will be 
av ;ril ;ilde for next season's crop . 

	

'I'lie plant will erudde the rniorc economical I;andling 
(if the product. It will also nlke safe storage available, and improve tlrc' grade of 
the product placed on the nr ;nkct. 

Production Problems in the Dairying Industry . 

ITH the apparent return of more favourable' elinu;tic conditions, a focusing by 
the dairying executives of the attention of their constituents to in oductioa 

problems is urgently desirable. It is not yet fully aphrcci;ited by i1 : ;iryrnen that an 
increase in the production per cow is e;ipable of exerting more direct influence in, 
incre;rsing their monetary return from the product than is readily attainable by all, 
artifici ;il raising of price, so long ;Is export exceeds local consumption. This is more 
noteworthy as regards (luccns4;nd than in the case of any other Australian State. 
Even if the objective of :in all-Australian price is :attained, dairymen, in a State 
suck as Queensland which exports anmuilly about two-thirds of its production, will 
;dv; ;rys be handicapped in comparison whir d;rirynlen in ;t State like NeNv South A-V:rles 
adricl ; consumes ntos't of its own production. 

The objective of incre;iscd production per cow mac be gradually :attained lay tile 
;rpplication to production problcans of tin, same enterprise ;and vigorous organisation 
methods as h;rve been nuinifested by Queensland producer leaders in co-operative 
manufacture and anarketiug, ;arid in particular by the application of these naetliods 
to- 

(1) 'floe undertaking by L.P .A .'s in d;rirying districts of herd testing. 
(2) Rigorous culling of unproductive cows_ 
(3) I'll( , use by producers of the facilities which exist whereby dairyiucn may 

secinre bulls of high producing strains, including the Departmental Better 
Bull Selaone. 

It is admitted th ; ;t lmd seasons are discouraging to dairymen taking active steps 
in the directions indicated, but the return of good seasons renders it timely for 
1..P.A .'s in dairying districts to cneounige their auelrrhcrs along these lines. 

Deciduous Fruit. 
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T HE position of the deciduous fruit industry as engaged in largely in the Sh;ntl ;orpe 
district has been carefully reviewed during the past ,year. Some points far 

connection with the, matter are :- 
(I ) 

	

The total number of packages sent from Stantliorpc to Brisbane for the 
1923 season was 649,538, :as against 4:50,537 for I-lie year 1927, the average nmnbcr of 
packages per Stantliorpe grower being 1,000 for approximately 700 growers. 

( .̀'.) There has been considerable develolnuent in the desluitch of quantities direct 
from Stantliorpe to the provincial centres. 

(3) Ieciduous fruits for factory p1lFIaoSOS were formerly purchased haplaamrdly, 
sonic being despatched direct front grower's station to factory, but a considerable 
qu ;intit,y was purduir;ed from the market. Second-grade fruit is suitable for na ;iam 
factnrers' rcquirerncnts, :and a freeing of the fresh fruit market of the second-grade, 
fruit in question ;automatically improves the nuirket for the better quality fruits . 

(4) The quantity- sent direct to factory in lnevious years wrrs a fraction only of 
1 per cent . Last year the quantity sent direct to the .factory was 6 per Cent . of the 
total, the figures being- 

Thus it seems possible to increase the ln-oportion sent direct to the factory to probably 
10 per cent . It is important to note drat the fruit sent direct to factory is the second 
grade, which exercises the greatest depressing effect on the ln :u-kct. h'urther, a 
"urplus of 111 per cent . will frcqucutly depress the market out of all proportion . The 
market, therefore, is Leing relieved to a greater extent than the percentage actually 
shows. 

Tons, . 
Direct to fresh fruit nrarlcet . . . . . . . . . . 10,91;9` 
Direct to factory . . . . . . . . . . . . . . . . 698 

Total . . . . . . . . . . . . . . . . 11,667 
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bureau of r5ugar Experin)enF cStaEions . 

BIOLOGICAL CONTROL OF CATERPILLARS ATTACKING SUGAR 
CAN E. 

lllr . L. Jarris, Lvtomologisl (it Iierivoa, near coinis, this saabmittcd the 
following report for the period, October to Vovember, 1928, to the Director of the 
Bureau of b'ug,ar Erhcrnmeaat Staticoas :-- 

Amongst the nn1l1erouS' natural enemies belonging to class lnseAa, which wage 
perpetual warfare against the caterpillars of various species of the order Lepidoptera, 
a few of the so-called "ground beetles" (Carsbidw) occurring commonly in our 
caucfields happen to be of decided ecouo:uic interest . 

About a couple of months ago (loth September) the present writer confined a 
specimen of Bhylistcrams carpeatorbas S. in a small breeding-cage, in order to 
make a preliminary study of its range of dietary whilst under confinement. This 
carab measures about 18 min. in length (nearly three-quarters of an inch), an<'t in 
general appearance is lustrous black, with exception of the anteaunn and tarsi 
which are dark reddish, the latter beino provided with stiff hairs. The upper 
surface of the body is flattened, the elytra having about twelve decided dorsal st?i :x, 
and about three striations' on the sides of each elytron. 

At intervals of from four to seven days the following miscellaneous insects 
were killed by and greedily devoured by this predaceous beetle-viz ., two large 
sarcophagid flies ; a caterpillar of (h'phis u.0puuela [Jaw . ("Army ANrorm"), about 
la inelaes long ; a grub of Isodou 7miacticollis llacl. in the third instar ; a pupa of 
Dichocmcis paenetifera.lis, "'Peach Borer" ; two cockroaches, periplaaieta amer^icaua, 
and a smaller arboreal speeies ; and a, caterpillar of Lapltygma exemp'ta Wally. 

Each of these insects was put into the cage during the afterinoon, at uvldeh 
time the beetle was hidden in. the soil under a stone, and was usually found to 
leave disappeared by the next morning. The harder cliitenous portions', such as the 
head and mandibles of larva; and wings and elytra of the dipterous and orthopterous 
insects respectively, were invariably rejected . 

Perhaps our most useful species of ' ground beetle" will prove to be Clala~ni;as 
,australis Dej., some of the predatory habits' of which were recorded by the writer 
for the first time in the year 1921 ("Qneensland Agricultural Journal," vol. xvi., 
p. 278) . Both the adult and larval forms of this insect were observed destroying 
caterpillars of the "grass worm" Lapl:ygma exrT,gda Walk., which chiring February 
of 1920 inflicted great damage to the leaves of young cane and maize plants at 
Weriuga, near Cairns. 

These predaceous larvae occurred quite commonly in this' affected area, ,ittacking 
principally the caterpillars traversing the bare ground between cane rows, but 
also exploring the leaves in . search of prey . Upon encountering a caterpillar the 
predator instantly buried its powerful cutting mandibles deeply in the body, near 
the head, and then simply lama on, while the unfortunate victim vainly endeavouring 
to sh ;:ke off its foe, twisted and rapidly rolled over and over convulsively. Such 
struggles seldom lasted more than a minute, at the end of whielu time even large 
caterpillars seemed too 'weak to other further resistance, :and suffered the enemy 
to greedily' imbibe their life juices until its body had bcome greatly swollen and 
could held no more . 

The larva; of (, '. oaasimlis run with agility, being exceedingly active and 
pugnacious . When alarmed, they hide in small holes or sun-cracks in the dry earth. 
Spec , intens captured in the field and fed upon noctuid larvae and lnipa" pupated at 
the bottom of breeding-cages under damp soil . The pupal condition during March 
(one of our hottest months) lasted only seven days ; the mean shade maximum 
temperature at the time being about 87 deg. Falir. 

Scientific descriptions of the larval a,ncl papal stages of this beetle need not 
be given here, but I may state that in general appearance the larva is uniformly 
black, of typical campodeoid form, awl slightly exceeds half an inch in length . 
This beetle is about hi min. long, with pronotum and !lead shining green. and 
deeply punetulate ; wing-eases dark bro\\-n, edged with green, and often suffused 
with iridescent pink ; each elytron with eight parallel rows ~of punctures. Legs and 
ventral surface of body shining blade ; palpi and basal joints of antenna3 reddish-
brown. 
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In a paper dealing kith the " l'conomic Value of Certain Qnoensland Parasitic 
Insects," contributed to the Pan-Paeifie Congress held in Sydney during August, 
1923 ("Queensland Agrieultnral Journal," vol . xxii ., p. 115), the present writer 
advocated the introduction of this' useful predator into other countries desirous of 
enlisting its services in connection with biological control work . 

It is of interest to note that during 1919 a species of Chla~grius (probably 
C. a4stralis Dej.) was introduced into Ilawnii from North Qneensland by the Sugar 
Planters' Association ; presurnablY for the purpose o£ combating a-Tiny worms 
Several species of this useful genus of Cnrabidap perforin valuable services in other 
lrirts of the lvorld against various lepidopterorrs insect pests. Chl'aenius to~nentosu,s 
Sn,y ., for example, helps to Control the ravages of the so-called "Tobacco faire worm" 
(Crainbus Calightoce?l-us Clem .) in A'irginia, and is believed also to be predaceous 
on the grubs of Lachn.ostarna in North America ; while Chlanius diclrro ts destroys 
Caterpillars of the familiar "C'odling Moth" (C;ydia pon?.owcllo) in South Africa . 

In addition] to C. atrsirolis, alluded to above, tia°o otlier slmcies of this genus 
are not uncommon here in earrefields, viz., C." . flaviquttatus A'lacl . and C. ophonoides 
F;iirm., both of which should be protected by the grower when noticed in plough 
fnrrmvs. 

_1+,'rtigvna cyaneuni Cast. i s another of our fn,riners' frien(ts, and may be easily 
distinguished from the foregoing species by its lovely bright blue wing-eases . The 
metamorphosis of this beetle is being studied at present at Meringa Experiment 
Station. 

Emergence of Greyback Cockchafers. 
The month of October was a, very dry one, our registration at Meringa 

Experirocrnt Station being eleven points, instead of L84 inches, which is the 
average rainfall for the Cairns district for this month during the last forty-five 
,years . November, however, snw a change in the weather, and up to date (14th 
November) we have recorded 8.93 inches at 1\Ieringa, . This welcome rain was 
accomp.iniecl by much cooler conditions, the mean shade innxinTnnn temperature during 
the period 11th to 14th November being 81.75 deg. Fahr., while our average for 
the entire preceding month (October) was 91_.6 Fall . ft is interesting to note 
that the latter temperature. was unusually high for October, seeing that our average 
for this' month during the last five years happens to be 87.92 (leg. Fal1r. 

A few odd specimens of groyback cane beetles have already appeared on the 
,wing, the earliest capture recorded being on 4th November. hp to the present, 
however, the. main body is still below the ground, but may l)e expected to emerge 
rlii°eetly weather Conditions favour coinmeneement of the flilp'hting period . 

RELATIONSHIP BETWEEN INSECT ATTACK AND PLANT FAILURE 
The Southern Assistant Entomologist, Mr . R. W. Mm7gomr.ery, has submitted 

the following report for the period October to November, 1928, to the Director of 
the Bureau of Sugar Experiment Stations, Mr. H. T. E'asterby :- 

Generally speaking, cane' tivliieh has been. planted in. spring is, to a greater 
extent, more subject to the attacks of insect pests than autumn-planted cane. This 
condition is applicable to the Southern part of Qneensland, where these two distinct 
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 insect world is waking from a period of dormancy, and when new insects are 
hatching out and entering on a period of activity, all intent on feeding and a 
consequent destruction of our crops. In the autumn nrontlrs most of the insects are 
preparing for their dormant winter period, or at least a period of decreasing activity ; 
accordingly insect damage from then onwards throughout the winter is on the wane . 

The most important insects known to attack cane sets are the various species 
of cane grubs (Scarabccid(e), wireworms (Eloteridm), mole-crickets (Gryllotalpo sp .), 
plant-eating beetles (Rhyparida sp .), soldier fly larva. (Stratio-nryida), and others, 
each of which is known to do serious damage in certain areas. With this long 
region of foes arrayed against the grower at planting time, it would seem that his 
chances of obtaining a successful. strike are somewhat meagre . Happily for him, 
some of these are so restricted in their choice of certain types of soils, 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 occur in any one field 
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at the same time. Further, by taking p~iins in the preparation of his land previous 
to planting, and bY cleaning up all waste and neglected areas, -vvhieli form what 
one might: almost term sancturirics where posts inay breed unmolested, lie is ridding 
his farm of possible sources whence an insect attack may originate, and in so doing 
lie is greatly increasing his chances of obtaining a regular stand of e.(ne in his 
plant crop . 

Not-eitlistanding, as previously pointed out, the number of pests that may beset 
the farmer at planting; time, the writer is of the opinion that it. many cases insect 
damage to newly planted sets is greatly exaggerated, and in the umjority of cases 
so quoted, failure to secure a good strike is due chiefly to the lack of attention 
paid to the details of plant selection and to the actual cutting of the plants tliemseIves. 
A case in point occurred quite recently when we were called on to investigate the 
failure of a certain field of ease, -which the farmer wrongly attributed to insect 
attack . When this matter was iiwestigated, it was found that the plants he had 
peen . using were from 2 to 4 inches in length showing one to two eyes only, whicle 
practice shows a lack of knowledge of the general principles of sugar-cane growing. 
The practice of planting three-eyed plants is now almost universally favoured, and 
plants should not be cut less than about 9 inches in length, despite the fact that 
more than three eyes may be included in this length of cane. In exceptional cases 
of canes with long internodes, two-eye plants may have to be used to enable the 
plant to pass through the planter chute, but such instances are comparatively rare. 
Obviously, in the case under consideration three-eyed plants should have been used, 
and if this brad been done a high percentage strike would have been assured, for 
the forest land on which this f:6lure ha,pperned, was, at the time of our investiga,tioils, 
carrying a fair moisture content. Small -sets may strike and grow well in ~vet 
situations, but as soon as drought conditions prevail for any length of time the 
resulting plants are the first to - wilt and (lie . Then, some insects such as our common 
brown ant (Pheidole proxi)utr Ma yr .) may take up their abode io these old dried-out 
cane sets, and are frequently credited with being the primary factors in the deatle 
of that set, whereas their presence there is chiefly secondary. 

Again, the peculiar tendency which certain varieties have when grotivn under 
cold and wet conditions, of "bleeding" when cut early in the season, and later, failing 
to ratoon, has frequently earned evil reputations for many insects which happen 
to be present in that particular field. Such reputations are no doubt undeserved 
since they may or may not in any way be associated with sugar-cane as a source of 
food supply. 

Fortunately, the case's cited above are not frequent, but are typical of a few 
that are met with from time to time . Information on subjects which involve such 
questions as cane cultivation can be readily obtained from the Field Assistant who 
pays periodical visits to the various sugar-growing centres. 

GREEN MANURES FOR CANE CROPS, 
By II . T. EASTERBY, Director of Sugar Experiment Stations . 

III: practice of growing green crops, especially leguminous plants, is one that 
can be strongly advocated in cane cultivation. Carnegrowers frequently ask for 

information as to the best seed to use, and the quantity per acre, and it is thought 
that a short article would be of assistance to growers. 

Shortly summarised, green rna,nures increase the warmth and better the texture 
of the soil, and such crops are generally looked upon as increasing 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 heavy 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 . 
The interposition of a crop other than cane acts in minimising diseases 
and insect attacks. 

(6) Any form of crop rotation is an excellent one to practice . 
Nitrogen is the soil element that becomes the most quickly exhausted, and 

is also the element that. i s the most expensive to purchase . Under favourable conditions 
the nodules upon the roots of leguminous crops contain countless thousands of 
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bacteria which seize the nitrogen froin the air. It is possible to add from 100 to 
200 11 . of nitrogen per acre . 

The best forms of green manure to use for cane are cowpeas and Mauritius bean . 
These call generally be procured at any large seedsilmn's, but the price varies from 
year to year according to the supply . If there were a regular demand for green 
Immure there is no doubt that farmers in the Southern part of the State tivould 
cater for the supply, but the demand is not nearly so great as it should be, and 
consequently farmers who grow this crop for seed are few and far between. 

Green manure seed is generally sown broadcast at the rate of one bushel per 
acre . If it is drilled in, 20 11 . per acre are usually sufficient when the drills are 
spaced 1.3 inelies to 2 feet apart. In Northern sugar areas it is generally sown 
broadcast, while in the South it is generally drilled. The best time to sow green 
lufmure seed is froin October to the en(L of December-November is probably the 
best inonth . In sowing broadcast it is generally sufficient to harrow the seed in, but 
in ally case the seed should not be planted more than an inch to a inch and a-Half . 
It is a wise practice to so-w after rain . 

Cowpea . usually flowers in froui two to three iuoutlis if conditions have been 
favourable, but Mauritius bean takes as long .rs five months, but usually makes 
heavier crop . The best tune to plough in green crops is at the time the seed in 
the pods is in a milky condition. Some difficulty may be experienced in ploughing 
in a heavy crop of green mairure. but by first rolling, then disc harrowing, and finally 
using the plough with a large dise, it becomes ail easy matter to cover the crop . 
Generally ;peaking, it takes from six to eiglit weeks for the crop to rot down . 
If this has taken place and the tune is convenient, the ground can be got ready 
for the succeeding cane crop . 

The following arc aualyses made of Cowpea and Mauritius bean :- 

Cowpea . . 

Mauritius Bean . . 

	

173 

Pounds per Acre . 
veiriety . 

	

-- 

	

- 
Nitrogen. 

	

Phosphoric Acid . 

	

hime. 

	

Potash. 
i 

35 

40 317 

96 

141 

CANE GRUB ACTIVITY. 
The Soulher)2 Assistant Entomologist 

	

(Mr. Ill 

	

It'. 1I7u)>goiiae~ y) 

	

has f vr nish.rd 
the follotciv«l report for fhe period l5th September to 75th October, to t1hte Director 
of the Burcoa of Sugar Experiment Stactious, Mr. H. T. Easterby .- 

October is the month when grill) damage ill the South is likely to become very 
noticeable, and growers should keep n sharp watch for the first signs of their 
activities . 'The dry weather conditions which are now prevailing will help to reveal 
their presence, for it is well known that grubs leave .i greater effect on a cane stool 
(hiring a dry period than during a wet period . Cane stools at which grubs are 
feeding are characterised by the outer leaves of individual sticks assuming a sickly 
yellowish appearance, while the central spindles, though green, show a decided wilt, 
which is unnatural with healthy growing ease . Bandicoot burrows around a. stool 
of cane often furnish additional proof of grubs being present. 

When the grower has satisfied himself that grubs are present, fumigation 
should be resorted to a.s soon as possible, and provided that the rooting system oT 
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 tire 
young leaves are quite dry and the plant almost dead before fumigating, and 
then to expect a crop . 

If grill-) clanlage shows up in the spring months, liaradiclforobenzene can be used 
jvitli good results. Care should be ta.kelr that this fumigant is not injected too 
deeply :into the ground, otherwise it- will not evaporate sufficiently to produee a high 
mortality, and 2-3 inches will prove a sufficient depth in the Bundaberg and Isis 
districts at which to bury these crystals . Paradielilor . lials the property of giving 
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Off toxic vapours for a considerable time, and this is a distinct advantage when 
we' take into consideration the habits of our injurious scaraba'id grubs. Tlie 
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 cane roots. Now, ;is there 
is a marked overlapping of the second and third stages, it will be apparent that 
there may be differences as great as a, moatli or snore in the times at ia"hich dif-
ferent grubs resume feeding, hence po-aradichlor . is particularly suited to be used 
as a fumigant in such cases, for when each successive grub comes to feed at the 
stool and likewise comes within the effective radius, it is either killed or the 
fumigant may act as a repellant and drive it away . 

Carbon Bisulphide as a Fumigant . 

Carbon bisulphide, when injected in the soil, though. quicker acting than para-
dichl.or., and killing the grubs in a much shorter period, does not possess the property 
of remaining toxic over a number of clays, and therefore would fail to kill those grul)s 
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 tit till de rstorti 1,, 
have occurred from time to time and the soil is in a fairly moist condition, grubs. 
for the most part will be found feeding near the surface (say within the first S inches 
of soil) and then. the use of carbon bisulphide is to be recommended in preference 
to paradichlor. Used in sandy loam forest soil against third-stage "trichosterma" 
grubs last December, a mortality of almost 100 per cent . was obtaine(!. 

With paradichlor . injected at the same time, the difference was very appare)it. 
Soon after applying the fumigants heavy rains were experienced and in a mouth's 
time no mortality had taken place amongst those grubs which were subjected to 
this latter fumigation, and the cane had suffered quito as much damage as that ill 
the untreated rows . Later, however, after an interval of fine hot weather, the 
treated rows began to look very much greener, and healthy suckers came away from 
the stools. This plot then stood out in sharp contrast to the untreated rows which 
had been almost entirely killed . On closer investigation it Avas seen that the 
majority of the grubs had stopped feeding and were in a semi-paralysed condition. 
Succeeding rains accompanied by a reduction in temperature soon prevented further 
evaporation of the paradichlor. crystals, enabling the grubs to reem°er. They 
have since been watelted with considerable interest, and recent diggings revealed 
the fact that they had pupated successfully . On account of this and similar past 
experience, the use of paradichlor. against large third-stage grubs is not advocated 
when. the rnoosoonal season is imminent, carbon bisulphide being cheaper, easier to 
apply, and giving a higher mortality. 

Weather. 

ENTOMOLOGICAL HINTS TO CANEGROWERS. 

By EDMUND JARVIS . 

Very dry conditions have been experienced during the last twelve months,, 
dating from August, 1.927, to July, 1928 ; the rainfall for which period has been 
49.20 inches, or 42.24 inches less than the. average annual precipitation for Ili-- 
district of Cairns ; while the fall (hiring June to October of last ,year (1927) 
happened to be 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 . 

Grw\ers would do well to make a note of the (late on which these beetles 
are first notice(] in canefields . Emergence of cockchafers 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 indicate that about six to eight weeks later is the best time 
for carrying out fumigation of grub-infested soil-vii ., at a time when these larvLe,. 
being in the first and second stages of gro`vth, are not large enough to cause appre-
ciable injury to the cane roots. 

Capturing Greyback Cockchafers. 
Preparations should now be made for collecting cane beetles on plantations where 

feeding-trees of albohirimn happen to be conveniently situated, and can be used 
ns trop-trees. 
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The broad-leaved figs such as Fides pilosa and plomerata, or the "Weeping 
fig," F. bemjamriiai, are great favourites, and generally attract most o£ the beetles 
in the vicinity of a canefield. Where found growing close to headlands it would 
Ire a good plan on certain cane areas to cut out surrounding vegetation to within 
a radius of a couple of chains in order to induce beetles to concentrate upon them, 
and to facilitate collecting from same . During file first week from 20 to 30 per cent. 
of greybacks taken in this way will be females, but by the end of the second week 
after date of emergence the sexes are generally met with in about equal proportions, 
v bile during the third and fifth '~N°eeks after first appearance of the beetles about 
75 per cent . of those collected will probably be females' . 

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

It is necessary to again remind readers that the so-called "Southern Cane 
Beetle," Pseudoholophy!la furfuracea Burm ., is a totally different insect from the 
Greyback of Northern caneflelds . Mr . R. W. Vlungontery, Assistant Entomologist, 
discovered that only about 1 per cent . of females ~of furfurocea are attracted by 
artificial lights ; whereas, it leas been conclusive'IY demonstrated during the last 
fourteen years that both sexes of the greyback cockclutfer are strongly attracted to 
acetylene and other artificial lights throughout their aerial existence'. The propor-
tions of female beetles captured in light-tr :ips a few days after emergence from 
the ground varied from 20 to 25 per cent . ; but ithout three weeks after emergence 
(early in January) catches during tivo consecutive ccenirngs vidded 47 to 75 per 
cent . of the female beetles. 

Emergence of Cane Beetles. 
Greybaek cockchafers cotomem°ed to :appear on file 1vnrg around (ordonvale, 

1l!eringa, and Hig'hleigh about the 1Sth Novetrnbcr, ~dren a few, odd specimens were 
seen flying to artificial, lights. The earliest emergence noticed by the writer at 
the Experiment Station was a, female greyback which, on 4th November, was 
attracted from a weeping fig (Ficus bemj(ooirzi) growing against a veranda. No 
decided flighting, however, took place until 15th November, so that by the time 
these notes are lmblished this cane-beetle Mll have started to lay its eggs . 

When to Fumigate . 
The time to commence treatment of the first- kind second-stage grubs of 

a,'bohirt2me (greyback cockchafer) wih date from about the third week' in December, 
Mid continue until the end of January, as long- as ground to be fumigated remains 
free from excessive moisture and the land continues unshaded (luring midday between 
the stools of cane . 

The Farmers' Friends. 
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Do not destroy soil-.frequenting hirva, which are predaceous or parasitic on 
cane-grubs . 

Some of the commonest of these can be recognised by the following brief 
(teseriptlons :- 

1. White maggot-shaped sluggish larvie. about. an inch long, ,which when ploughed 
up are often found attached to or alongside dead or h,ira7yscd cane-grubs. 

2. Dark-hrolvu elongate-oval cocoons from t to 1-__, inches ions-, composed of 
silk hardened to file stiffness of writing paper. Those are sotnetimes~ exposed by the 
plough, and contain either male or female digger-wasp parasites. 

3. Shining ra°hite mtaggots about 7-'_, inches in length, but more slender than 
those of No . 1, and able to move quickly through tire soil by means of a pointed 
Beak . These predaceous larvT of "Robber Flies" pierce and suck the life juices 
from various einie-grubs'. 

4. Large flattened wire-worms, from one to two or more inches long, having 
vellowisli-brown shining bodies r--ith six small leg's close to the head-end . These 
slippery, very active creatures are inveterate enemies of cane-grubs, seizing them 
with their sharp sickle-sloiped jtnvs, cutting deeply into file body, and greedily 
imbibing the succulent contents . 

	

' 

What Causes "Dead-Hearts ." 

Growers should have a look occasionally at file condiflon of their young plant 
and ratoon cane, at a time when the shoots are front 9 to 18 inches high . Wilting 
or browning of the heart-leaves is usually due to the presence of some caterpillar 
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tunnelling in the centre of the stem . Although the "Large Moth-borer" is maiuly 
responsible for such trouble, the larwte of two smaller moth-borers a,nd of a plant-
eating beetle are also able to cause similar injury to the central leaves. All 
shoots affected by "dead-hearts" should be cut out, takirw care to sever them at 
a point situated about 2 inches below ground level . These shoots should then be 
crushed or burnt to destroy any pupae or caterpillars remaining in the tunnels. 
Infestations of less than about 10 per cent . do not. as a rule necessitate control 
measures . 

POSITION IN THE NORTHERN DISTRICTS. 
The F"ntoiaoloyist at Dlerinrja (31r . T. Jorcis) has suirmitfed to the Dirceto^, 

Mr . H. T. Fasterby, the folloioinlt -reports on tlic Irni.efail and Ziipham districts by 
Messrs . J. H. Buzzveott and 1V . A . l1/cDoujall :--- 

INNISFAIL. 
This year the Innisfail Show comprised the finest collection of exhibits -uid 

events ever yet provided there. Ill couibiaatiou witlc the South Joltnstone Experiment 
Station and the Pathological Branch, a display from Meriaga was presented, con 
sisting of various insect hosts of sugar-came rand their biological enemies, together 
with charts and wall cases depicting their life-histories . 

The opportunity was taken to talk with the many farmers iuterestcd 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 bacl this season throughout the district, though Several 
farmers in the Goondi area frunigated their crop earlier in the season. Mr . MacLean, 
Field Officer at the Goondi mill, intends carrying out experiments on trapping 
beetles by light during beetle-flight . He also directed ftuaio,itiou experiments on a 
few farms in the early part of the year . 

Considering the late month of the year in which the show was held, the 
competitive cane exhibits were remarkably good, especially taking into account the 
fact that considerably more than half the cane in the district should be cut by now. 

On farms served by the Goondi will, a favourite green manure is the Rice 
Bean . This is a good cropper, and comparatively easy to plough in, and, although 
very subject to the attacks of insect pests, seems to do very well in that district . 
The Rice Bean is, undoubtedly, of high manurial value. 

INGHAM. 
From the 1st to 5th October was spent in the Victoria and Macknade mill areas. 

The district was dry and very dusty. 

The Beetle Borer (Rhabdocnemis obscures Boisd) . 
Throughout the mill areas the damage by this pest is less than 2 per cent . 

For the past two years tachinid flies (Ceroittasia splee)tophari Vill.) have not been 
liberated in these areas. During the five years previous to this, when the borer 
was a serious pest, 6,127 flies -were distributed by officers of the Maclcrnade mill ; 
also several liberatious were made by this Station. In the event o£ borer damage 
again becoming an economic problem in these areas, the facilities for its scientific 
control are in readiness at the Mackuade mill . The fly cages have not been dismantled, 
and field officers are in touch -vitli all farms tln'on� hoot the districts . 

The Pest Destruction Fund . 
The mill areas are divided into ten districts (five in each area) . The farmers 

in each district voluntarily strike levies, payable to a farmer secretary, for [lie 
destruction of the various cane pests, chief of which are rats and cane beetles 
(grubs and adults) . This fund is independent of the mill manageincuts, and is ht 
the hands of the farmers themselves . According to the district the levy is struck 
on area under cane or on tonnage cut. 

Grub Damage . 
The greyback (Lepiclodernza albohirtimn Woterh .) has been responsible for 

considerably more than 90 per cent. of the grub damage in these areas. The last 
attack was very mild, only showing up oil a few farms in the Ilawkins Creek, 
Gordelia, and Stone' River districts . The affected fields were cut early. In the 
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1\la.cknade district, £1 .77 7s . was paid in 1924-5 for grubs and beetles collected ; in 
1925-6 £727 9s. 7d . ; and in 1928 D 4s . 6d . In. both mill areas, at present, the 
grub dainage is negligible . 

Damage by Rats . 
It is to combat the rat trouble that most of the money of the various pest 

destruction funds is spent. The 1\1acknade district pest destruction fund paid iu 
1926 £4 for poison ; in 1928 £30 4s . 6d . for poison, and for labour for dropping baits 
£108 (approximately) . At 6d . a, rat, from 2nd July, 1924, £72 has been paid to 
collectors . The rernaioring districts are in a similar position with regard to rat 
damage, and, with the exception of one district which pays 3d . a rat, offer 6d . a rat 
to collectors . 

Various poisons have been tried-viz., phosphorus and ',)read, strychnine and corn, 
arsenic baits, and the barium biscuit. At present the subject of rat poisons is in 
its experimental stage. The barium biscuit, for marry reasons, irould be the most 
suitable, but some farmers doubt its worth as an effective rat destroyer. It is thought 
that for rats the poison should be changed periodically . 

Green Manures . 
Last year 900 acres of green manure (chiefly 1\'lauritius bean) were grown in 

Victoria mill area . In Mackuade mill area 500 to 600 acres were planted last year, 
and approximately 7,000 acres (chiefly the two cowpcas amt iNlauritius 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 fariners 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 becoming inore prevalent ever- year . By various analyses it has 
been proved that the turned-hi trash is equal to one-to-two lots of green, manure . 

Cane Varieties Grown, and Gumming. 

The following table gives the relative percentages of the diffcrerit varieties 
planted in 1926 and 1927 :- 
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Before planting any varieties other than the first ten in above table, permits 
joust be obtained from the mills. Mill officers see that clean plants are used for all 
planting throughout both mill areas. In 1926, 35 .9 per cent . of the plant was 11 . 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 susceptible as it was first supposed to be. 

H.Q . 426 is condemned on account of its extreme susceptibility to gumming, 
and the 0.2 per cent. planted in the Victoria area is for experimental purposes . It 
.i s under strict supervision. 

Thanks are due to the chief field officer at the -Macknade mill and the secretary 
,of the Herbert River Farrners' League for information supplied. 

Macknade Mill Area . Victoria Mill Area . 

Var etv. 
1926 . 1927 . 1926. 1927 . 

Ba,dila . . . . . . 
Per cent . 

22 - 0 
Per cent . 
24 .2 

Per cent . Per cent . 
32-4 31-8 

H. 409 . . 35-9 24-0 20-3 22 -0 
N.G . 24, N.G . 24A, N.G . 24n 5-6 3-9 9-6 7-1 
Korpi . . . . . . . . 1.5-1 17-1 9 . <) 11 , 2 
Nanemo . . . . . . 3- 15 3 . 9 3-1 2-3 
,Oramboo . . . . . . 5-3 12-1. 8'1. 8.6 
Q.813 . . . . . . 9-8 13-7 15-2 14-6 
Innis . . . . 0.8 08 1. 1. 1.2 
M. 1900 Seedling . . . . . . 0-1 
H.Q . 426 . . . . . . 

0.1 
0-2 

7 R. 428 (Pompey) . . . 03 
Mixed (including D. 1135) . . 1-7 0-3 0.2 0 .9 
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BIOLOGICAL CONTROL OF CANE INSECTS. 
Mr . E. Jarvis, Fntorn.olodist at 112erhida, has submitted the folloeviaid report for 

the period of September to October, 1928, to the Director of the Buxcoz! of Sag~al-
Experhnent Statiou.s (Mr. H. T. Baste-rby) :- 

Vegetable Parasite of Cane Borer. 

About four months ago some test tubes containing cultures of a vegetable 
parasite known to attack a beetle borer (Rhabdocncanis sp .) found to affect sugar-

( 
ane in the Philippities mere brought to this Experiment Station, instructions having 

been previously received froin the director regarding the advisability of our studying 
its possibilities as a controlling factor against .Rhabdoeveanis obscures Boisd. under 
North Queensland climatic conditions . 

'Chess cultures, which were prepared by Mr . A. F. Bell, Pathologist to the 
Sugar Bureau, in September, 1927, were grown on corn meal agar . burin :,, June 
of 1928 this fungus was successfully propagated ou sterile slices of potato, and by 
the fifth clay Mr . I. H. Buzaeott, Assistant to Entomologist, who had been given 
charge of this work, noticed a growth of hyplia.,, on which fructification appeared on: 
the ninth day after inoculation ; the average shade temperature during this period 
being about 66 degrees Fahr . Of the various methods of infection tried, that of 
spreading the spores on a piece of can( ,, sectioned longitudinally and placing same 
with caged ]reties was the only one that gave positive results. Other methods. 
used were- 

(2) Inoculating the beetles by a platinum wire ; 
(3) Placing them in a culture tube to crawl ;rmougst the spores ; and 
(4) Sprinkling the beetles lvith water contabting spores of the fungus . 

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

Breeding and Distributing Parasites of the Weevil Borer. 

The increase of Rhabdocee?nis obscures Boisd. having been favoured, as was 
expected, by conditions brought about by the last cyclone, special attention has been 
bestowed on the breeding of Ccromasia sphcuophori, with the result that during the 
last few months (April to August, 1928) 1,127 living specimens of this tachinid fly 
were reared at Meringa Experiment Station and released on thirty-one different 
selections :nuong borer-infested cane . III addition to these consigmnents, field boxes 
were esttiblished at Mourilyan and Mount Sophia, holding cane sticks eorntaiuing in 
all about 150 pupnria of C. sphenophori. 

Liberations of live tachiuids were an .ulc on mill areas of the following districts :-
South Johnstone, 463 specimens ; Ooondi, 295 ; Babinda, 232 ; Alnlgra.ve, 107 ; 
Alornrilyan, ;10. 

The work of breeding and liberating consignments of this useful parasite has 
been given to Mr . W. A. AieDougall, Assistant to Entomologist, who has shown imich 
interest iu this branch of biological control. 

Entomological Exhibit at Innisfail. 

Our I?xpcrirnrent Station was represented this year at the lueetiug of the J ohnstone 
River Agricultural Society, held tat Innisfail on the 5th and 6th October. 

Despite industrial trouble on the waterfront, which prevented many- ;,,rowers 
from attending, the show at lonisfail this year was considered to be the host ever 
held in the district. The Station exhibit, under the charge of Mr . J. H. Buzaeott.. 
comprised showcases containing examples of North Quecnslaud cane insects, ;imm.gst 
which were included the various life-cycle stages and insect enemies of primary 
call(, pests such as Lcpidoder)nta albohirtuait . Waterh . (greyback cockchafer) ; and 
the weevil borer of e,ane, Phabdocaticanis obscures Boisd. 

Other attractions were large diagrarynrnatic coloured charts illustrating insect 
life, and a, number of stoic-boxes holding piuued specimens of many insects of decided 
economic importance . 

Several growers avo-i iled themselves of the invitation to freely discuss matters 
relating to the control, &c ., of insects which chanced to be troubling them, or to 
seek information regarding cane beetles and their grubs. 
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Review of Past Field Tests with the Grub Fumigant-Paradichlorobenzene . 

If you like the "Journal," kindly bring it under the notice of 
your neighbours who are not already subscribers. To farmers it is 
free and the annnal charge of one shilling is merely to cover postage 
for the twelve months. 
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Between the dates 17th January, 1923, and 11th February, 1.924, sixti--one 
experiment plots, of size varying frmn ~;~ to ,fI acre, were laid down in various cane 
fields in the district of Cairns . Fumigation of the treated plots was wade with a 
hand 

	

injector designed bi" the writer for this purpose ; while the closes of para-
fichlorobenzene used varied from ,(, to , oz. (apoth .), and in most cases were 
buried fl inches deep, 12 to 18 inches apart, and 4 to 6 inches from the cane stools. 
Thus, the gtumtities used per acre varied froin about 60 to 200 11.x ., which, however, 
,comprised several brands, differing in price and duality. 

Most of these plots were fumigated daring the month of December, several 
in Jaulmrj- and February, and a few in November . 

The cane varieties treated were mostly 1).1135 and Badila, which had been 
planted during July, August, and January. 

Sixteen field plots fmnig:ited with Paradichlorobenzene, but which were not 
drub infested, "!erved to illustrate the fact that this chemical has no injurious effect 
wlcAsoever on the Ultimate growth and dcvelolnuent of the cane, seeing that the 
stools on all of these test plots were found at the end of the growing season to be 
equally as fine and healthy as those on a similar number of check plots alongside 
cash of the fumigated areas. 

On the other ]land its effectiveness against c,,uie grubs, when these were present, 
was amply demonstrated on plots at Worce, M.eringa, and lliglaleigda (sec :Bulletin 
No . 19, pp . 39 to 47, Division of Entomology) . 

Success of Paradichlorobenzene in Russia against Scaraboeid Grubs in 
Vineyards. 

It will be of interest to mention that tliis fumigant has recently proved successful 
in Russia for destroying grubs of Polyphyyllo fullo L. a cockchafer which is very 
closely related to our own greyback cane beetle . The following extract from :in 
article published in 1927 (Kiev. Nat. Conuniss . Agriculture) gives a brief account 
of the jnethod of applying, this finuigaut in Russia :- 

"Paradicldorohcuzeue has proved effective for the control of Polyphylla. fu ;lo L. 
in the vine, arils of the lower Dnieper. Other larvao occurring in the soil are also 
killed . It should lie used at the tune 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 inches apart, the lines of holes being also 24 inches apart. The 
pa,radielilorobenzene is applied at the rate of about ~ oz . to each hole at a. depth of 
:about 3?, to 4 inches and covered with soil . This applies to sandy soils ; in heavier 
clay soils the dosage should be inercased to about ?.. oz . 

"Both larva and pups are killed by this treatment ; oviposition seldour occurs 
in treated soil, and if eggs arc laid the larva are killed soon after hatching . Tlce 
effect of the fumigation lasts t,hrotighout the sunnner :And does not injure the young 
plants . " 

Note.-The above recommendations as to weights of closes, distances apart, and 
depths of injections are practically tile same as those which lmve long been 
recommended by our own Sugar Pureau for combating the grubs of a very similar 
species of cockchafer-viz ., the notorious greyback beetle of our Northern canefields . 

It is certainly very interesting to learn that the successful results now secured 
against Polyphylla fullo L. in Russia are practically the swine as were obtained by 
us with paradiclilorobenzene during the years 1923-24, which the reader will find 
reviewed under another ]leading in the present monthly report . 

For the control of root-eating grabs in canefields, see full details given in the 
"Queensland Agricultural Journal," vol. xxix ., pp . 97-113 . 
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FIELD EXPERIMENTS AGAINST GRUB INFESTATION . 
Tlte Assistant Futornologist of Maekay (Hr. A . \% . Bar)is) has submitted llte 

following report for the month. ended 12th November, 1928, to the Director of ]lee 
Bureau of Sugar Experhncnt Stotio)ts (Mr. H. T. Foste'by) :- 

Field Experiments against Grubs at West Plane Creek. 

Continuing a series of experiments comrneuce<t by Mr. R.. W. Mungotnery $L 
February last, ill a('eonlance with a request inade dry the Plane Creek Central Mill 
Courluitt}' and sonu, of tire West Plane Creek growers, a grill[ survey was carried out 
in order to establisli a suitable locettiou for laying down several .furnigatiou plots. 

In tit( , "lunnrcr of 1927 practically all tire farmers at West Plane Creek suffered 
ses-ero loss of came tlrrouglr grubs of the greyhnck r:ute beetle (Lepiderderma o lo)-
lrirlnon Waterh .), :nrd, ill ccnrsequcnee, when tit(' beetle emergence of the 19:2 snnrroer 
took place', hand eolleeting of beetles was l:trgelj" resorted to, and the feeding trees ill 
the iuirnediate vicinities of canefields were ill ruany cases destroyed. These factors,. 
combined with the abnormally wet scasotr, were loost probably responsible for tire 
marked decrease ill grub infestntion in this area this season . It was, therefore, fairly 
difficult to locate a. site where conditions were most favourable for experimentation, 
the principal drawhaek for furnig'atiou tests ]wing that grubs were not present ill 

large numbers. _\ spot was decided upon, however, and four pluls (with controls) . 
were put ill . Results of these are stnnrnarised hereouder. 

Paradiehlorobenzene (Crude Quality) . 
This blot comprised seven rocs each 1 clitim long, fumigated with '--oz . doses orr 

either side of the ('tint: stools . Doses were ][laced :[])out 3 inches deep and front 3 to 
1 inches at\'ay from the stools . A control block containing six rows of cane on tire" 
sotrtheru side of the treated plot was marked out. The filial inspection of this plot 
(11th October, 19'28) showed that tire ftuoignted cane w:is erect and green and ill 
every way superior to that in tlu, control area, and more particuh[rly when conlparel 
with the adjoining cane cut the northern boundarY, witiclt presented ti very witlu°reel 
appearance. This, :is well as all the other plots, received 5-'_, inches of rain :[ . feiv hours 
after injecting, so this nttiy have ]tad a slight influence on the results obtained . 

See-Kay. 
As tit(, Plane Creek Central Mill Conip:trty bad a sample of this material c'n 

haul(], a request was inane to ftnuigate a fete stools with it tvlrilst tire other pots were 
being in,jeeted . Accordingly two rows, each I chain long, and adjoining the para 
dichlor. control plot boulolary, one on. either side, were iirj'ected with -oz. doses 
placed on either side of tire cane stools, 3 in('Ires deep, and about 3 inches froru the 
cane plants . Considerable diflienlties were experienced ill injecting this plot, as the 
see-ka,v 

u 
wits very moist and sticky, atul contained large nra,sses of a gelatinous 

slibstnce, wlliell prevented free injection, A quantity of the freer material was 
separated and used, but this, however, still being sticky, gave much trouble in 
ii,jecthig . A final inspection (IItlt October, 1928) of this plot showed that the two 
treated rows of cane were considerably greener and better than the cane ill the 
adjoining control blocks . The contrast, however, was not as marked as that obtained 
with the ]clot fumigated with paradichlor . 

Carbon Bisulphide . 

Five rows, each one chain long, and adjacent to one, of the "Sec-ICay" rows 
on tire southern side, were injected with ,;-oz . doses of this fumigant . The doses 
were, applied on either side of tire c:nte stools, to a. depth of 3 ineltes, and front 
2t to 3 in('lres away front tire enne plants . At the final inspection of this plot 
(11th October, 7928) the results were somewhat disappointing. Very little difference 
was discernible between the .fntoigated cane :rod tit( , cane ill the adjoining eontrof 
block. Tit( , cane was poor ill both plots. ]it the case of this, and the following 
experiment, no dotrlrt the precipittition of 5 ; -'- inches of rain :t few pours after inje('tiltg,' 
would materially affect these blots ; results should, however, have been better, r[s' 
both plots were rein,jected ill fine weather some two weeks later. 

Carbon Bisulphide and Paradiehlorobenzene (Saturated Solution). 
A request ryas made to treat a small tirea. with a mixture of the above two, 

ftlniigauts, :ts good results had been reported :it di(}eretlt tunes from their rtso in 
Northern eancfielids . A plot of five rows, each one ('pain long, was therefore fumigated 
%vitli ;-oz . doses placed each side of the catto plants ; 3 inches deep and front 2 ?. to~ 
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3 inches away from the cane plants . As stated above, owing to the' very heavy 
rain that fell almost immediately following fumigation, this plot -was reinjected some 
,lays 'later. The final examination. of this plot (llth October, 1928) did not reveal 
,is good a result as bad been anticipated, the difference between the treated cane 
and the control area alongside being only slight . The adjoining cane on the southern 
boundary was decidedly snore withered, but the comparison .with the actual control' 
block (which was on the northern side) was not so marked . 

Emergence of Frenchi Beetles (Lepidiota frenchi Blkb .) 

Following a fail of some 1?, inches of rain spread over a period of three days 
(5th, 601, and. 7th instant) a small emergence of these beetle's occurred at the 
Experiment Station and grass lands adjoining. The beetles commenced to leave 
the soil at dusk (about 6.50 p.m .) and continued to fly about for seine' twenty 
minutes or so, by -which time most of them had mated and become quiescent. By 
8 pan. only isolated specimens were to be noted resting on cane plants, low bushes, &c. 
A large' number of the beetles was collected, and it was interesting, to note that 
these were all considerably undersized, and were 'paler in colour than is usual. They 
had evidently emerged fronn their cells before they had properly "hardened up" 
as their elytra and bodies were quite soft, and the white (lusted seales on their bodies 
usually so noticeable in this species were only faintly visible. This may be confirmed 
by the' results of observations made from specimens being bred in. cages at the 
Laboratory, where the actual emergences from puple -were about that time taking 
place. The examples, too, that emerged in this flight could only be those that had 
pupated. close' to the surface, as the rain had penetrated to a depth of only about 
8 inches . The beetles being undersized is probably accountable front the fact that 
from last June ill) to the present fall of rain, the precipitation for these five months 
has been only 1.17 inches . Flying at the same time as the "frenchi" beetles were 
odd specimens of the Dasygnathus Beetle (Dasyg-nathus australis-dejea7vi Boisd.), the 
Isodon Beetle (Isodon pwieticollis Macleay), and a small species of Melolonthid, 
probably Hoplon ycha sp . 

Occurrence of the Common Cane Skipper (Tslicota augias-hreffti Macleay). 
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During the past few weeks the larvie of this butterfly have been unusually 
plentiful in. canefields on the leaves of young plant and ratoon cane . The writer 
has not before observed thenn in such numbers, and so widely distributed; in one 
instance no less than six larva. were taken from one cane plant. 

The eggs are deposited singly on the upper surface of cane leaves and shoots ; 
they are of a yellowish pink (sometimes entirely yellowish) colour, slightly flattened 
nt the top, and, if viewed through a lens, will be seen to be ribbed longitudinally . 
Tho period of incubation occupies from six to eight clays. The young larva on 
ennergencc from the egg is creamy green with the head black. After the first moult, 
the head becomes brown, and the 'body pale green. The fully grown caterpillar 
measures approximately 1' inches in length. Individual examples vary very con-
siderably in the coloration of the head ; it is usually pale yellowish brown or light 
brown without any markings. Some specimens, however, have black markings 
forming a triangle 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 situated. at the vertex . One example was taken recently along with 
many others, which had the Bead entirely black. The body is always translucent 
;Lpple green, sometimes slightly suffused ,yellowish . Occasionally specimens are met 
with having a small black spot on the anal plate, dorsally. Larva shelter within 
portion of a rolled leaf drawn together with threads. 

The pups is also enclosed in a rolled leaf ; it usually measures about 7-inch long, 
though many are less than that . It is pale brown in colour, with a raised black 
spot on either side of the' dorsal area, just behind the head. The head bears a 
slightly raised rounded (?-,it) or opereuluin ; cremaster slightly darker brown, prominent. 
Sometimes examples are seen ill which the abdoininal segments are' suffused greenish, 
the green colony showing through the papal slain from the internal tissues. This stage 
occupies slightly less than two weeks. 

The adult butterfly measures about Ih niches across the expanded wings, and is 
coloured as follows :- 

Male (above) .-Fore-wing brown-black, cell and base to sub-apical area, 
including three sub-apical slyots ; orange ; (listal area, composed of continent 
spots, orange ; cilia, brown black becoming orange towards lower angle. 
Sexmark prominent, dull black,, edged hLiek. 
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This butterfly feeds naturally on blady grass (Impera'ta armtdiuacca) and has 
very wide range, extending from lllawarra to Cape Fork . The true' Telicofa 

augias (Line.) occurs in Jav:t . 
a 
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1-IinANNing bror\rt-black, a large cellular spot and a broad irregular distal 
band, orange. Cilia, orange . 

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

Hindwing orange brov:n, cellular spot and markings near outer edge a 
above, but paler and suffused brownish . 

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

Ilimtreing dark brown, a small cellular spot, and distal band of confluent 
spots, orange . Cilia, orange . 

Beneath.-F ore wing as in male, markings near outer edge narrower . 
Hindwing as in male, markings near outer edges narrower . 

FIELD REPORTS . 
Mr . J. C. _11array, Southern Field Officer, has submitted the follotchtp report for 

the period 12th September to l2th October to the Director of the Bureau of Sugar 
Experinaent Stoliwis, Mr . 11 . 1' . A'asterby :- 

GIVELDA. 

The cane here looks IN- ell, but rain is needed to bring, up the newly planted areas. 
Cane varieties growing arc \l.1900 Seedling, Q, .813, II .Q.285, Black Innis, and 
D. 1135 . High c.c .s . \-slues arc, being obtained for all of these. 

In ratooning Q-813 f'arnrers are recommended not to use implements too 
vigorously and to be careful noc to touch the stool. The root system of this variety 
is small and the, stool is easily dislodged. 

A considerable amount of fertilising bas been done in this locality, the results 
indicating the value of potush . However, tile growers have no really definite 
information as to which nuurure works tile, best, because so far they have carried 
out no ,local experiment . 1r. regard) to ntakiug a ntauuria.l experiment on his farm a grower would possildy reason as folioNrs :"I am not getting the tonnage I should 
bet, yet the ground is N\ - ell wonted, the rain has fallen fairly regularly, and there is 
no serious disease. .Niy soil :nest be getting short of plant food . When I come to 
think matters over � 1 ftaN-e bceu oil this farin for fifteen years and have put notlrin ;,, 
back into it . It is olwious this is not a good state of affairs." 

The farmers must then think o£ two things-wlott to apply and the method of 
application. The latter question requires careful consideration, :is the practice of 
manuring has shoN\-n. There arc three accepted methods-placing manure in the 
drills ; drilling ,,bout a, foot away from the cane when the plants or shoots are about 
six weeks old ; and broadcasting on the interspaces. Tire latter method has a good 
deal to reeounneird it, as an even distribution of fertiliser is obtained over the field. 
Once a cane crop is well established the roots are hiking tribute from eNror v inch of 
soil . Experiments with rwrnures should be combined with methods of application. 
i+crtiliscrs that tire a source of nitrogen (sulphate of >trntnonia and nitrate of soda) 
should not be ,iplfied unless conditions are moist. I' ;nmers are recommended to green 
inanure oil the Givelda soils. 

MULLET CREEK. 

The cane in this locality at)pears to be good, although in some instances the 
c.c .s . values are not absolutel}- satisfactory . This applies snore particularly to the 
E.K . 2 and D. 1135 . 

	

Other varieties growing are B. 208, AI . 1900 Seedling, H.Q . 285, 
and Q.813 ; Q. 855 ",cue 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 district . 
Whatever cane the farmer decides to grow he should be very careful to get healthy 
plants . On the state. of the set and the quality of the early cultivation depends very 
largely the success of the racoon crop . Make the plant crop vigorous, and with 
few exceptions, good ratoons will be obtained . 

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

WALLAVILLE . 

Tae cane on the line betweeaa (;ooncloonj and \\'allaville looks very healthy, 
but rain is wanted . Very fine canoe of high sugar content can be grown on these 
dark soils. The railway is convenient for the farnwrs, the department having an 
excellent s'erviee with a siding every mile or so . 

Cane varieties malting a good showing here are 1\2.1.900, Meerah, 0.87.3, 
II.0.285 . Llnforttinately, P'leerali is ;a variety susceptible to gumming disease, 
therefore the growers are advised to be cautiorns ;ifout plantixig it . 

BAROLIN. 

The soil in this area has rctairred its moisture slalendidly in the face of a spell 
of very dry weather. liarel .v can dry soil be found at a depth of eight inches . 
The cane is striking well and is healthy. 

	

If rain comes reasonably soon there should 
be a good summer showing of cane . The farmers are doing a certain amount of 
fertilisation, mainly bonemeal and potash . 

Canegrowers often inquire as to the difference between steamed bone and raw 
bone . 

	

The following particulars will be of value to them :- 
Raw bone contains about 4 per cent . of nitrogen and 22 per cent . 

phosphoric acid, about 5 to 7 per cent, of tivhich is soluble, the rest being 
insoluble. The phosphoric acid in raw bone is slowly available to plants', its 
usefulness extending over several years. 

Steamed bone has been so treated to free it from fat. Pat is more or 
less objectionable in a fertiliser . Steaming reduces the nitrogen in the 
bone so that it contains about 28 to 30 per cent . of phosphoric acid and 
about 1 per cent. of nitrogen . About 6 to 9 per cent . of the phosphoric 
acid is available. Steamed bone can be ground much finer than raw bone 
a,nd this greatly increases its value for immediate use. 

Generally, the prospects :are good . The staruhard of farming is high, although 
all interspace work is taking longer than it should-that is, if it is done thoroughly . 
Pull width distributions for interspace nranuring are also required . These should 
be simple and cheap. A. hopper box stnpported by two sulky wheels with rakes 
behind will answer the puria'ose . 

The small grower should be careful not to impose an undue burden on lrimsel f 
with machinery. Over eapitalisation should be carefully avoided. 

Mr . J. C . Murray, So0hent Field Assistant, reports, 19th November, 1.928 :-- 

The spring has been dry, consequently the cane planted after the winter has 
been very slow in corning up . Notwithstanding this. the percentage of misses will 
not be high . All the mills have had to reduce their original estimates, but this 
has been compensated for by the high c.c .s. value of the cane . It is very much 
better to grow small crops of high sugar value than big crops low in c.c .s . 

Autumn Plant.-Growing well, but affected by dry weather. Apparently free 
from serious percentage of disease infeetion. 

Spring Plant.-Striking slowly and rain wanted. This has been a puzzling 
spring for the' growers, the early part being ranch too cold to plant, and as the soil 
warmed the weather became increasingly dry. Tt is probable that the spring plant 
cane will be satisfactory . 

Ratoons.-Ratoons this spring are very good . Tn most fields the shoots grew 
without any evidence of shyness. 

	

The most vigorous observed were the Black Innis 
38 

THE ISIS . 
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ratoons. This cane is coming into favour in this district . It is a variety that stools 
and ratoons with quick-growing qualities and a good sugar content. 

Standover.-There was not much standover cane in the Isis area . 

	

It cut in good 
condition with a high average c.c .s . 

Cane varieties looking well in the Isis district are:-N.G . 147 and N.G . 103 on 
Mr. Garnstronm's farm at South Isis, E.K. 28, M. 1900 Seedling, Black Innis, Q. 813, 
and II.Q . 285. 

	

As standover canes N.G . 16 and Ba.dila are making a good showing. 
It is worth noting by cane-growers that Black Inns is thought to be identical 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 malting a good showing. 

	

N.G . 147 was introduced by 
the Bureau of Sugar Experiment Stations from New Guinea in 1912, as also was 
N.G . 103 . Both these canes were again brought in from New Guinea in 1.914 by the 
C.S.R . Company. Following are descriptions :- 

N.G . 147.-Ifabit-erect ; 

	

internodc-barrel 

	

shaped ; 

	

wa.xband-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 ; into rnodes-barrel shaped ; eyes-medium and pointed ; stooler 
and germinator-good. 

Another variety that is making very good growth is E.K . 28. 

	

When thinking 
of cane 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 
inclination in recent years to snake 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 disease 
is spoken of . 

BOOYAL AND DALLARNIL. 

Farmers in these areas are well satisfied with their crops from a c.c.s . point of 
view . The cane was light owing to the dry weather. No hitch has occurred 
throughout the crushing season. Regarding varieties and general agricultural con-
ditions, there is nothing fresh to report since last visiting these places . 

MARYBOROUGH. 

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

Some of the land requires draining . The best kind of drain on the river flats 
would be what is called a ditch drain. This should be about 2 feet deep and about 
8 feet wide . 

	

All kinds of farm implements can pass over a drain of this description. 
It is the most serviceable wherever it will drain the' land sufficiently . The grade 
of an open ditch must necessarily be low, otherwise the soil will wash . A fall of 
about 6 inches is enough. Curves should be very gradual. especially if the fall is 
greater than this. If a ditch of this description were running full after heavy rain, 
the water would be flowing at about 7 miles per hour . It is best ; therefore, to build 
these ditch drains with. a very gradual fall . Plant grass in them, if possible . It 
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 cause of heavy loss to Queensland farmers. 

PIALBA. 

At the time of visiting this district wagons and lorries were beginning to conic 
in with a flag of green tops, indicating the last load . The season's operations have 
been smooth, no hitch occurring during the' crushing . The weather has been very 
dry, nevertheless the ratoons are making an excellent showing. There should be a. 
very good ratoou crop here next year. Regarding cane varieties, there is nothing fresh 
to comment upon since last visit. Probably the highest c.c .s. values were obtained 
from Q. 813. 
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The Northern Field Officer, Mr. A. P. Gibson, has submitted the following 
report on the important sugar-producing area of Znnisfail, for the perioJ 
17th September to 19th October, to the Director of the Bureau of Sugar TxperivicM 
Stations, Mr . H. T. Fasterby :- 

Weather. 
The weather for this period has been warn:, dry, and dusty. Tanks are empty, 

,vells are failing, water for domestic use is ,w_tree, and is being carted, costing 

The Crop . 
The district crop is composed mainly of Badila ; this kind possesses the qualities 

of a good all-round cane on the better Northern lands. At the moment the crop 
is expected to yield about 42,000 tons more cane than that milled in the season 
1927 . Obviously, this tonnage' would have been much greater had not cane 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 1925 crop will be left by the middle of December . 

ylrm, ESTIMATES. 
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Cultivation. 
The use of tractors, big and small, is ever increasing. They are foremost in 

hastening operations, and in cheapening most of the field work. They have taken 
the plaice of horses in hauling the loaded cane trucks from fields to permanent ways . 
Sometimes the field line is damaged, the result of a careless, inexperienced driver . 
Rotary hoes or cultivators are increasing in popularity ; they may be attached to 
most modern wheel or caterpillar types of tractor. The chief uses are as follows :- 

(a) Finely dividing exhausted cane stubbles, before ploughing; 
(b) Tilling early the soil between the cane rows ; 
(c) Chopping trash to pieces, before it is ploughed in ; 
(d) Early weed destruction on headlands or resting fields ; 
(e) Shaving the surface of improperly harvested or high stools. This opera-

tion requires common sense, 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. 

8s . per 100 gallons, and there is 
required . 

much sickness . A good general rainfall is urgently 

1928 RAINFALL . 
lunisfail. South Jolarrstone Sugar 

Experiment Station. 
January . . . . . . 15 .45 . . 17 .12 
February . . . . . . 26 .25 . . 26 .82 
:March . . . . 34 .50 . . 30 .72 
April . . . . . . 5.90 . . 7.90 
May . . . . . . 9.07 . . 8.68 
June . . . . . . 1 .73 . . 1 .26 
July . . . . . . 5.15 . . 5.11 
August . . . . . . 3.78 . . 3.66 
September . . . . 11 .02 . . 0 .12 
October (to 22nd) . . . . 0.08 . . 0.00 (to 13th Oct.) 

101.93 95.39 

Cane Milled, 
1927 . 

Cane Estimated, 
1928 . 

I Approximate Tonnage of 
(',me Crushed. 

Tons . Tolls. 
South Johnstone . . . . 156,340 178,000 (to 13th Oct.) 128,000 

Mourdyan . . . . . . 164,882 160,000 (to 13th Oct.) 100,000 

Goondi . . . . . . 151,430 177,00 (to 29th Sept .) 1 .19,000 

---- 472,652 
_ 

515,000 347,000 
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Pests and Diseases . 
These are responsible for much deterioration or total crop destruction. The 

essential preliminary to the abolition of these is to outlaw them . They continue to 
spread, mainly, by indifference or ignorance. Cane grubs and the weevil borers in 
parts still are formidable pests. Rats, array caterpillars, and the larva of the big 
top moth and tineid moth borer also were noted. Leaf Scald is widespread and 
very severe in H.Q . 426 and Goru family of canes at Silkwood and El Arish. 

Fertilising. 
The quantity used is annually increasing . 

	

Different quantities, different manures, 
and. different methods of distribution were noted. The time of application so that 
the' crop derives the best results is ever a problem. 

	

Lack of moisture for the present 
may hinder the finer cane roots assimilating the fertilisers which are being added. 

Green Manuring . 
This is not grown to the extent that it deserves to be ; ti le soil in this region-

especially the porous red-seems to be lacking in organic matter . The growing of 
leguminous crops and the ploughing in of trash, where practicable, are highly 
desirable for its improvement. 

Milling. 

MOURILYAN. 

The management of this mill keep on trying to improve factory conditions . 

The variety almost entirely grown is Badila . The harvesting of some Pompey 
(7 R. 428) has been purposely delayed and an increased sugar content resulted . The 
factory is milling clean cane of high quality. Its crushing rate per hour and 
the mill efficiency are greater than ever before ; 51 .8 tons of cane are being crushed 
per hour, 7,002 tons' of cane being the greatest amount treated in a 44-hour 
week . The mill average c.c .s . for the week ended l3th October was 15.92 per cent. ; 
for the season to date, 14.14 per cent . ; 7.23 tons of cane were wanted to make one 
ton of sugar. Only 0.8 per cent . of the crop has been fired before harvesting ; this 
is most satisfactory . 

	

Work in the field is being hurried along ; the weather being dry 
for so long there should be no excuse for grassy or poorly tilled crops. 

	

Pests, though 
severe in isolated parts, are fewer here than in neighbouring mill areas. Despite 
the long and prevailing dry weather the neiv crop looks v,;onderfully green ; the 
curling of tile leaf suggests that it is in serious need of moisture . Recently planted 
cane will suffer more th ;rn that planted and established ; the dry hot :soil Zvill rob 
the plant of its rnoistnre, when it will 'become weak, or completely perish . 

SOUTH JOHNSTONE. 
Much of the 1927 crop was late cut and was short of stem when it tasselled . 

This, and severe grub and weevil borer destruction, reduced the first estimate by fully 
20,000 tons. There is much undulating. volcanic, red, rather porous soil in this 
area, and the planting of cover crops would improve its fertility and retard plant 
food leaching ; this at the moment is jrrsl; a patchwork of striking colours. The crop 
growing on high and low land is nov, shotring signs of distress . 

The main kinds of cane grown are Badila, II .Q.426, and some (Ioru. The two 
last mentioned are much diseased in parts,, and in some instances are grcmn oil Badila 
land . The Goru family of emnes should be entirely ruled out, and more attention 
should be paid to the selection of healthy and pest-free seed . if tile farmers could 
be induced to pay more attention to this and refrain front using different varieties 
for filling the 'vacant spots in plant cane, the area. of disease would be considerably 
lessened . Some cane ratooned poorly . The perishing canes are good breeding places 
for the borer, and, also, are likely to cause dry rot ill tile stool. 

The mill has been working for some time note ; it was not working full 'time when 
tile area was inspected, owing, it ivas said, to some gangs refusing to harvest certain 
cane crops until fired. The greatest amount of cane treated in a 48-hour week was 
7,329 tons, and in, a 44-hour week, 6,890 tons. 

EL ARISH. 

Here the growers are returned soldiers ; they produce about 30,000 tons of cane 
annually . The bulk of the harvested cane is sent to nearby railroad stations, whence 
it is derricked from small to big -.vagous and railed to tile Tully for milling. The 
prevailing rainless weather has enabled tile 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. Some cane stubbles have produced too long . Lack of 
money to clear the field of its encumbrances so as to permit the use of the plough 
has been the major reason for this . Alore 1<cud is being brought under the plough 
annually . In some instances the cost of production and work of the back-breaking 
type could be miiihnised by drawing the scattered field logs together, or, better still, 
right off the area, thus perinittin- the judicious and timely use of light interspaee 
implements . Obviously much depends oil proper plant selection. harmers should 
exercise the greatest of care when selecting their seed . There is overmuch Leaf Scald 
in the area . li .Q . 426 is seriously troubled ti% ith this, and Radila is to a lesser degree . 
Two stools of Brown Pot were loetAed ; bananas, like cane, are also affected with 
this complaint lvhen grown adjacc :it to certain kinds of stumlig in new scrub land . 
Weevil borer damage was bad in lmrts . 

	

Larva, of the big top moth borer and the 
tineid were noted. Eat injury was more severe along creeks . 

Lime.-A small duantity of burnt coral has been used, and the result will be 
-watched with interest. 

GOONDL 

The l;ulk of the available cane to harvest has been cut. Operations in field and 
mill five proceeded smoothly and well since the beginning. Varieties grown are 
Badila in the good land and Pompey in the poor . The latter mentioned kind is being 
reduced as much as possible . 

	

I0armers here seem to realise more the great benefits to 
bo gained by green Ill an uring ; many resting fields have been planted with Alauritius 
beans ; this, like cane, requires rain . Greater efforts to improve the soil by trash 
conservation are conducted here ; such a procedure is always considered good farining . 
Inl some qutirters it is regarded as a medium through which some pests and fungi 
are carried over to subsequent crops, and therefore is better fired. Cane trash is 
treated in one of the many following ways :- 

(a) Fired ; 
(b) Volunteered ; 
(c) Pelieved ; trash drawn off cane stools only ; 
(d) Polling ; trash removed to alternate drill and the bared interspaces tilled ; 
(e) Ploughing io of trash ; best of all, but not practicable at all, times. 

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

Grub destruction was severe . This pest seriously undercuts the stubble 
foundation or rooting system, and the cane rapidly perishes . Early in October, 
farmers reported having seen some mealy back beetles on the wing. 

BABINDA. 

Mr . Gibson reports on the 13abinda satiar-cmce produeroiag areas, i)ispecled 23rd 
October to 3rd November, as follows :- 

Weather and Rainfall . 
Hot, sunny, rainless days, with moderately cool nights, Were experienced during 

the month. 

112.99 inches (to 3rd November) . 
It will be noted that %cry little rain has fallen during the last eight weeks, which 

is unusual for the locality, which is recognised as being the wettest in Queensland . 
This abuormal stretch of hot, dry weather parched the vegetation and diminished 

Januarv . . . . 13 .20 
1!'ebrnar~- . . 26 .21 
1\larch . . . . . . 44 .28 
April . . . . . . G.21 
May . . . . . . 11 .06 
June . . . . 1 .66 
July . . . . . . ,x .96 
August . . . . . . 3.8-1 
September . . . . 0.10 
October . . . . 0.10 
ovember . . . . 0.34 (to 3rd) 
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the water in the creeks, but, providing it) does not last too long, avill be a Blessing 
in disguise in so far as cane culture is concerned, for the following reasons :- 

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

(b ) It has ameliorated the soil and improved its mechanical condition; 
(e) It has enabled farmers to thoroughly till and suppress the weed growth . 

Furthermore, when rain does fall, the new crop being clean, well tilled, 
and still groaving, must quickly cover the bare interspaces, thus reducing 
weeding and production costs. 

Rising day and night temperatures, accompanied with different sky appearances 
at tlio end of October, heraldcdq a weather change . Some rain of a patchy nature 
fell on the lst instant ; this, tlrougl-r small, will do good and has gladdened the hearts 
of the farmers. 

Labinda is one of the most desir;rble cane-producing areas of the North, in that 
it has the soil, the rainfall, the climate, all(] the field problems are less numerous than 
those situated where the rainfall is insufficient ; the most serious trouble due to 
excessive 'wetness is weed suppression and the difficulty in preparing the soil well 
before planting . 

The Crop . 
The. crop consists mainly of 71a dila, some H.Q . 426, and a, little Gera . 

	

At the 
outset this was forecasted to yield 190;000 tons, which is greater by some 1.2,000 tons 
than that milled the previous year, and the estimate still remains at that figure, 
although grubs, prcnra,ture arrowing, and wccvil borers more or less damaged or 
retarded the growth . 

Harvesting and Milling. 
The end of the season is in sight. Ideal conditions for the greater part have 

prevailed for harvesting . Severely grub-damaged crops were harvested early ; the 
lighter crops now are being fired before cutting. Operations in field and mill have 
progressed smoothly and well ; then'e has been. an adequate supply of ease, and in 
consequence record weekly tonnages lave been treated, ,which has enabled the factory 
to treat a greater tonnage: in a slmrtcr time, The general quality of the cane has 
been good ; 157,000 tons have been milled to 3rd November, and it is expected the 
balance of about 3,3,000 tons will liaNe passed between the crushers by 7tlr December . 

Cultivation. 
The long stretch of (try weather has permitted constant tilling, the area, generally 

speaking, is therefore cleaner and in a, better order than previously. It is clear that 
the cleaner fields arlel ',heir surroundings anust, with the improved crop husbandry, 
result in an increased 1929 crop yield. The area oil which the. grub-destroyed cane 
was cut early was speedily ploughed and irnnnediately replanted. Most of the plant 
cane was early planted, and its germination on the whole has been satisfactory . 

Drainage .-Several groNN-ers have improved their canefields by draining. 

Fertilisers. 
Our c;znegroa~-ers are beginning to realise file great value of fertilisers, and also 

the benefits to he gained by early ; pplicatiou . To secure a well-balanced plant foot 
mixture alrd one suitable for different canes and soils is ahvays a problem. Cane and 
soil analyses, together with carefully laid out field plots, slaou'ld afford some 
interesting and valuable assistance . Sufflcierrt moisture to act as a solvent is required, 
so that it may be early assimilated by the roots. Fertilisers should be applicd within 
three months from planting or cutting ; two dressings, though more costly, are often 
better than orre . 

Filter Press Cake . 
The value of this spread twee the less fruitful spots is not understood . It 

contains settle lime and phosphates removed .from the cane juices. Its scarcity, 
together with the cost of application and increased weed growth, are the main 
objections to its use. If weeds grmv, so must the cane, and the faster it grows the 
sooner will it cover the interspaces. It is beneficial broadeasted over resting fields 
and mixed with the soil by subsequent cultivation . Increased plaut germination and 
growth may be had by placing same in cane drill az-ith seed . The use of too much 
rmrst be guarded against. 
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Diseases and Pests. 

Leaf Scald was very bad in Goru, had in li.Q . 426, and was found in most Badila 
fields . The first-named can(, has served its purpose in soiree 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 nntrashed. Numerous beetles and larva; were found in some 
perished and dissected cane stools . The flies are reduced in number when all the cane 
is harvested, so it is late before they increase sufficiently to offer much resistance, 
therefore the breeding of one of our most dreaded cane pests is interrupted but little . 
Quarter-acre patches of borer-infected cane shoold be permitted to remain throughout 
the district, and if clone should insure a hirger supply of early flies. 

WAUGH'S POCKET . 

Most of the available cane for milling is harvested. The new crop, though 
possessing a good colour -,in([ malting satisfactory progress generally, has not received 
any interspace cultivation, and in consequence the soil is now refractory . Leaf 
Scald and weevil borers have been noted, and the liberation of tachinid flies is 
recommended. Apparently there is inrnch good soil in this district . The progress 
of this pocket is hindered eking to its not having a trafficahle road . 

Prospects for 151_'9 are promising at present for another good crop ; but some rain 
is wanted to ensure its continuous growth . 

TICK CLEANSING OPERATIONS. 

Mr . W. Forgan Smith (Acting Premier and Ministe;~ for Agriculture and Stock) 
announced recently that tick cleansing operations were being carried out under 
a scheme in which the Conunomvealth, New South Wales, and Queensland Govern 
ments were co-operating. l:aeli of the Governments had appointed a representative 
to a committee that is known as the Cattle Tick Control Commission, and the first 
meeting of that Commission ivas held in March, 1927 . This committee has been 
entrusted xvith the control of tick cleansing operations . 

it was arranged that the tick cleansing operations would be commenced in New 
South Wales, the intention being that when that State is cleared of ticks, the work 
would be extended to Queensland . 

Systematic attempts are now being made to eradicate the tick in the Northern 
Districts of Now South Wales. The Minister stated further that the chairman of 
the Tick Commission, at a meeting held recently, mentioned that many stockowners 
were of the opinion that ticks ivere still being introduced into that State through 
tick-infested cattle in Queensland being allowed to run on country adjoining the 
New South Wales border, and the chairman suggested that a survey might be 
made of the country adjoining the New South Wales border for a distance of, say, 
five to ten miles, and partienlars obtained as to the approximate munber 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 connection . 

Immediately that the New South Wales territory is rendered free from ticks 
there will be full justification to,, Queensland to devote closer attention to the work 
of tick eradication ix°ithin this Staite . 

If you like this issue of the Journal, kindly bring it under the 
notice of a neighbour who is not already a subscriber. To the man 
on the land it is free. All that lie is asked to do is to complete 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, Me., Entomological Branch .- 

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 aud, 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 Brisbane on the 26th May, 1928, I arrived at Batavia on 
the 11th. June . After arranging financial matters and presenting my 
credentials to the British Consulate, I left for Buitensorg the following 
morning, where 1 presented letters of introduction to the Director of the 
Department of Agriculture and Commerce, Dr. Barnard, to the Director 
of the Department Landbonw, 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 I wished to make. In reference to banana 
culture, &e., I 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 introduction into Queensland . 

After spending about a fortnight on investigational work in and 
around Buitenzorg, I arranged, with the advice and co-operation of Dr, 
den. Berger, a trip through to Banjoewangi, calling at Baudoeng, Garoet, 
Pascrocan, Malang, and Djocja on my way . Through the courtesy of 
Dr . den Berger, the agricultural officers in each centre took me round 
their respective districts and supplied me with local information . Leaving 
Batavia on the 20th September, 1928, 1 returned to Brisbane on 4th 
October, 1928 . 

PART I . 
The Banana Plant in Java. 

Bananas were found to be grown in all. campongs, agricultural settle-
ments, throughout the districts visited during my trip through Java, the 
fruit constituting ones of the important foods of the natives . 

	

In only one 
section of the island-namely, the Banjoewangi area-arc; bananas grown 
for export, and even there they are grown by the natives and supplied 
at a fixed price per bunch 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 cultivation such as is 
carried out 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 force of the heat 
of the sun . Wherever it was growing in exposed situations, both the 
gro`vth 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 memorandum prepared by 1\Zr. 
Froggatt on his return from Java.-R.17. 
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0arysopila ferraginosa (Wied.).-1, Eggs, X 15 . 

	

2, Larva, X 3 . 

	

3, Pupa, X 3. 
4, Imago, x 3 . 

Plaesius javanus (Er.)-5, Eggs, x 2. 

	

6, Larva, X 2. 

	

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

The banana, being so universally grown for local consumption., calls 
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 
medium.-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 course, show a variation Nvith the 
age of the plant selected for planting, this depending on the fancy of the 
native ; apparently there is, however, a variation clue to alterations in. 
the climatic conditions at differ-n2 altitudes . Neither were data avaih.l)le 
on the length of eeono-in'jfe of a stool . 

After a plant bunches, the stalk is either cut 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 throng'h 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 Spl2evophorus 
planipennis Gylh . 

C . sordida breeds in the bulbs and cut stems, while S . playa-ipennis 
apparently confines its activities to the stern tissue after the bunch has 
been cut, or after the plant has died either as a result of attack by 
C. sordida or from other causes . 

C . sordida apparently has similar, if not identical, habits to those 
recorded in Queensland . A very noticeable feature at 13uitenzorg, where 
the climatic 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 
egg parasites . 

Spheno,phorics plaaaipennis oviposits in the ends of cut stems and in 
crushed portions giving an entry into the centre of the stem . The larva 
feed particularly in and immediately around the bunch stalk, and later 
spread through the tissue of the leaf bases . When full grown the larva; 
form a relatively thick and tightly matted cocoon composed 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-tissue . 

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

S . plarripennis is slightly larger than C . sordida, and is also much 
flatter on the dorsal surface, with the thorax showing two lines of 
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pinretate markings . 

	

It is therefore readily di;ztingnished in the beetle 
stage from C . sordida . 

Field observations ill ills various districts went to show that rip to 
approximately 1,0(111 feet altitude the activity of the borers, and especially 
of (,' . so-rdida, was comparatively slight, but at higher altitudes they were 
very nitrclr more active . This was most noticeable not only in tlw relative 
- rrrinbers of hirvoe present. in decaying sterns but also in the relative 
amon>>rt of damage clone . I was informed that, tills fact of tile greater 
damage to banana plants' by the borers at the higher levels hacl also been 
brought nndcr tlic notice of the Institut voor Ylantenzeilcten tit Bniten-
zorg. Furthermore, at Malang, as a result of questions put to the head 
of one of the campongs I)y Ileer de Fries, we were hrforined that the 
destruction oi' bamma )l<ints was more pro'..nounced during the wet 
nimisoorr than during, tile dry ruonsoon . 

	

The wet monsoon is reported 
to be, the cooler part of the year in Java . 

	

In the co-mipong referred to a 
plant was found [fiat: had bear so badly attad:ed liy Wrcrs that it lead 
snal)ped oil' a1 groiind level as the bmich was being tlIrowII . This caliilmrrg 
was at :in zrttlimic of about 1,500 feet . 

1"rom 1-tic gorrcrzli information ol4airrcd, partly by report and largely 
by Iizy ONwrr ohscmztions, it would tl1cecfore appear probable that tlic hot 
climatic conditions existing oil tile lo \\ e r levels exercise a certain retarding 
influence on the rate of brcedin-of (' . sordida at any rate, since we know 
that ill Queeirslruld the breeding ol' this pest is very greatly reduced 
during the smomer montlis . 

13otlr (' . sold-ida and S . planipcuitis were inet with ill all districts 
visited in Java, mid ril>lrircntl\- attacked all varieties of banana, plants in 
any one locality to a relal - ivcly simihir degree . 

\o egg. parasites of either species were .found, but the larvru of the 
LeI)tid fly, Cl1.rysopila j'crrugiuosa Wied, and the larva mid adults of the 
I3isterid beetle, Plccsi~is ,j(van .us Fr . were proved . t o lie prcdaccous on the 
lame and pul)zo of botli species of the borers in captivity . This is dealt 
witli later under the account of these predators . 

No detailed investigations have been. mails into the suli,ject of the 
banana weevil borers ill Java, and consequently no iliforniatiou was 
available at ill( , histitut oil 1- Heir life Histories, habits, parasites, she . ; 
neither lias an,y lvor°lc been done oil measures for the control of the Ix,st . 

Predators other than P. javanus and C. ferruginosa. 

Possible predators oilier than l' . javaims and l' . ferrughiosa oil the 
borers are two species of Ilisterid<u, one or two species of Staphylinid, , 
and two species or Ilydrophyllida' . These have not yet been specifically 
identified . Several species of Dcrznaptcra ("earwigs") were fairly 
common. i n the rotting banana I)lant tissue, but no association was proved 
Between fiem and tile borer larvzr . 

The smaller species of IIisterid was fairly common ill routing banana 
material, aid also in decaying sugar-paler and I>apaw stems . The larger 
species was received from the native collcetors along with the adults of 
1' . javaiaus and was collected in the rotting banana stems in the Buite'n-
zorg area, . This beetle was more active in its movements and. tools to 
flight more readily when disturbed than 1' . javaims, but in captivity was 
not nearly so voracious a . feeder on borer larvzr" as the latter species . No 
information could be ascertained on its life history, and the number 
received of tile 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 importance on the banana weevil borers . 

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

Plaesius javanus . 
In reference to file distribution of this species, no detailed informa-

tion was available from the records of the lnstitut voor Plantenzeikten . 
I was informed that it was not known to occur in any of the outer 
possessions of the Dutch East Indies, but I found it to be generally 
distributed throughout, those areas in Java which I visited . Owing to a 
combination of unavoidable circumstances, all examination in the jungle 
in East Java was not possible, 1nlt, in view of the fact that this predator 
is present all through the campongs in the surrounding areas, 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 permit of the very 
intensive agricultural cultivation practised . generally through Java . 

Plasius javaii.ics was not present in the Buiternzorg area . in very large 
numbers during the period over which collections for transportation to 
Brisbane 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 . III the other districts visited, I 
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 beetles per collector per day . 

The adults (Plate 147, Fig . 8) were found in the tissue of rotten 
steins or bulbs, either standing in the stools or lying on the ground . The 
larva? (Plate 147, Fig. 6) were more generally present in the rotting stems 
in which borer larva; were, in most cases, active . 

	

Although not actually 
found devouring the borer larva; or pupae, 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 larva; of P. javanus were extremely active in attaching 
the borer grubs . 

	

Neither stage, however, appeared to actively attach the 
adult weevils, although in one instance a, newly emerged adult of S. 
planipeunis was destroyed when enclosed in a petri dish with P . javanus 
adults for two days . 

As there was no quick and ready means of distinguishing between 
the large of C . sordida and S . plampennis, it was not possible to 
determine the relative degree of attack by the predator oil these two 
species . 

The egg (Plate 147, Fig. 5) of 11 . javanus was only collected on one 
occasion in a cainpong out frorri Solo, this being in a stem that had been 
half cut through and left hanging ; in the crushed 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 a calnpong 
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 ptepupal 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 . jawanus were found to attack and 
completely devour the larvze of the large Curculionid from palms 
(Rhynchophorus fc~r~cyi,vccu,s 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 tlic first 
attack, but later was always able to obtain and maintain its hold . 

In obtaining supplies of this predator for transportation to Qluecus-
land it was found impracticable to collect sufficient numbers of the 
predator myself . Consednently it was arranged, through the courtesy 
of the 11«ting Director of the Institut voor Plantenzcil:ten, 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 (d.) per beetle, but it was found necessary to 
increase this to 3 cents, then to 3 ;- cents, and finally to 5 cents (1d.) per 
beetle, acs t}he areas nearer at hand became effectively worked over . At 
the Institut the beetles were kept in this containing damp moss, and in 
numbers not exceeding 300 per tin ; weevil borer larvze were phiced in with 
them as supplies were brought in by the boys . During transporrtation 
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 .Al . and Burns, Philp) and the ships' 
captains, as deck cargo, and were kept in as cool a situation as possible 
and stacked free rrom any risk of wetting by salt water . Under these 
conditions the rate of mortality was gratifyingly low in transit . 

On arrival 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 beetles 
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 
insect food, Scaralxcid larva? have been obtained from Bundaberg through 
the courtesy of the Director of the Bureau of Sugar Experiment Stations, 
Mr. Easterby. These larva on being placed in the tins were readily 
attacked and completely devoured by the beetles . It is hoped that this 
food, more closely approximating to their natural food, may bring about 
the deposition of eggs, which, to date, has been known to take place in 
only a single instance . 

The adults are highly predaceous on their larva in captivity, as also 
are the larva= on one another, but it was not possible to determine to what 
extent this occ-nrs io the field . 

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

The length of life of the larvae 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 larv~n through at Buitcnzorg had to be abandoned. 
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The adults evidently have a fairly long life ; of the beetles collected 
rover flee period 25/7/28 to 17/8/213 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 prescot the rate of mortality of the 1' . javamis adults is very 
low, as also is the loss clue to the exercise of predatory habits on one 
another . 

Chrysopila ferruginosa . 
No detailed information was available on this species at the Institut 

voor I'lantenzeikten . I was informed, however, from another source that 
it lead been collected in the Philippine Islands, Celebes, and Borneo, as 
well as Java. 

	

At the time of my visit the larva; wwere very plentiful . 

	

In 
the wholesale collection of this predator, native collectors were also 
util ised, the price given per larva being first 5 cents (1d.), but when it was 
found to be so plentiful this was reduced to 3 cents ; when the numbers 
received began to fall off early in Septeniber, the price was raised to 32 
cents each . ]'he total number of larva; received from the native collectors 
was 18,694, with an average of 11 .5 larva; per collector per day . 

For transportation to Brisbane the larv~v (Plate 147, Fig . 2) were at 
first packed two or three together in small this taken, and sent, over from 
Brisbane for the purpose, and containing clamp 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 lira that was to be had . The most suitable, type of tin was a small 
square or oblong one, the latter being not more than 2,1 x 3q, x ~ inches in 
size ; the lid must be very close-fitting and should not be hinged . 

The la.rvT were packed in . these latter contauicrs 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 larwL during transit had 
crawled out of these this into the boxes in which they were packed ; 
when the counts were made it was found that some of the larva that had 
managed to work their way out of the tins in the upper layers had also 
managed to crawl 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 tins were stacked on. my table' at the Institut at Buitenzorg ; 
although lying there for twelve to fourteen days only a very occasional 
larva was found to leave the tins in which they were placed . It could not 
have been due to overheating, at any rate 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 larvae was fairly high . 

After beiiig u>>pacl:ed in Brisbane the la,rvce were, as fax as possible, 
kept singly in suiall glass jars and examined periodically for pupoe . 
When the supply- of small jars was exhausted the 'A- 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 ainon-st the larvae, and also subsequently amongst the 
pupae . In so far as the mortality in concerned, this must, to a certain 
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extent at least, be anticipated, as the transport of the developing stage 
of the insect, unavoidably without food, and in an unnatural habitat 
must lead, to a serious derangement of the internal economy of tile larva ; 
Furthermore, under the nature of the system of collecting that had to be 
adopted some of the larva; would not be fully developed when sent away, 
anal would naturally not withstand the rigours of transportation so well . 
Small colonies of the flies have been liberated in plantations in the Cooran 
district, where there is a, considerable area under bamina cultivation in 
contiguous plantations . 

At l3uitenzorg a, number of pllpa~ collected in the field were kept 
under observation, and tile flies on emerging were placed in a small 
breeding cage, together with sections of cut banana stern in different 
degrees of decay. Food was provided by soaking cotton wool in syrup 
and placing the wet material in a dish on the floor of the cage . flies 
fed readily both on tire syrup and on the juices of the rotting plant tissue . fit the act of feeding, the legs are spread well out from the body, which 
is then lowered horizontally almost oil to the Feeding surface ; the 
proboscis is then protruded . 

Oviposition tool. place readily in captivity, but in no case, unfortu-
nately, did tile eggs mature . As m<aticrg was not observed, it is therefore 
possible that the eggs (Plate 147, Fig . 7 ) were infertile . 

	

For oviposition, a 
crevice or borer hole, in slightly decaying stern tissue was selected ; tile 
ovipositor was extruded slid enrved forwards underneath the body, while 
the tip, projecting into the crevice, was moved abwrt for deposition of 
eggs. The whole act was found to occupy about four to five minutes . The 
eggs ,vcre laid in an irrcguhrr mass, numbering generally about sixteen, 
although as marry as fifty-nine wire counted in one mass . 

	

After 
coiupletion of ovipositioni, tile tip of tile ovipositor is apparently cleaned 
by the tarsi of tile liind legs before being retracted . 

In captivity, the wings of the flies quickly become broken, due largely 
to the strong flight of the adults, which dart to the sides of the container, 
a-airist which they hit with considerable force . It is thus difficult to keep 
them in captivity for close study . 

	

In the cage they usually lived for 
about seven days . 

In the field the larwe and prlpte of this species were taken in rotten 
hanana 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 which there was little or no signs of borer 
activity, and in which no borer grubs or pilpa; were present at the time 
of examination . There is no doubt but that the larva; are predaceous, in 
very many instances at least, on both species of tile banana borer grubs, 
but further study would be required to determine whether they can 
develop on a decaying plant diet alone, or are predaceous on other insect 
larva . In . sonic: instances it appeared at least possible that they were 
predaceous on Syrphid larva in rotten banana stems, and in one instance 
on Strationnyid larva; in a. decaying papaw stem . 

Owing to the difficulty of differentiating between the larva 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 by the Leptid 
larva- . 

From pupa collected in the field, a small Dipterous parasite 
(belonging to the family Phoridw) was bred on' six occasions, tile larva; 
emerging from the Leptid pupa about ten to eleven clays after collection ; 
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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 larvT kept 
under observation . As the total number of pupw, 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 description of the life-cycle stages of this 
species :- 

Fig.-Pearly white ; length 1.5 mm. ; breadth -5 IBM 
Larva.-Creamy white in colour ; length about 30,111111 . ; width 3 inm. 

The most distinguishing feature of the larva is the elongation of the 
terminal anal segment of the body into four fleshy triangular-shaped 
lobes . 
Pupa.-reddish brown in colour ; length about 25 Trim.; breadth 

about 6 mm. Around anal segment are six spines, two ventral and other 
four more dorsal ; around each segment is a row of small spines . 

Adzdt.-Of, a general brown colour with the tip of the abdomen much 
darker ; the wings are 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 mrn. over thorax, wing 
expanse about 40 inn. 

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-
pnentary on aceount of the limitation in tune 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 bam.a,na fruit in Java is the caterpillar of the 
fruit moth (Notarch.a octosem.a Meyr.) . This is present throughout the 
island and causes more or less severe blemishing of the fruit on practically 
every bunch. Experiments have been carried out for its control by 
blowing Pyrethrum . powder up under the flower bracts of the ,young 
bunches, but owing to the very tall nature of the plants of many of their 
banana 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. 

Scirto'thrips signipenmis (Bagnall) was collected on the stems and 
bunches at Buitenzorg, and Thrips partiru f us Gir. was taken in bud ends 
at Bandeong and Buitenzorg . With more extensive collecting it is 
probable that both species would be found to have a general distribution 
through 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 largely clue 
to the open nature of the hands of a large number of the varieties . 

Eriortiata thrax (Hesperida) is fairly common, the larva-, rolling up 
sections of the leaf, inside which they develop . 

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

Hispida.-Goctiopltiora riffa (surface order), Botryomopa saugicoeea 
Cnen (cots holes in leaves) . 

Scarabaida.-Ado) -etus sp ., E,ropholis hypoleuca Wlk . 

Lepidoptera.-Drapctodes mitaria Gn ., Euproctis virguricala Wlk., 
Prodetiaia litura F ., Ypilosoma strighda Wlk., Mahasena hoch-hcg 1loore . 

PART II . 

Introduction . 
In the general systems of insect pest control a great deal. of attention 

is being paid to biological lines of attack and also to improved agricultural 
practice . 

In crops such as tea, sugar, or coffee for example, the areas under 
crop are so large and the difficulty of proper supervision of native labour 
carrying out any treatment is so great that any chemical measures Of 
attack on the problems are largely impracticable . This is not to say that 
such lines of investigation are not being tested out, for such is not the 
case ; but it was evident that such measures could not be utilised on a large 
scale in many eases, 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 . 11s far as time permitted I visited the various Proefstations wid 
met their, technical workers, who were always most willing to show and 
explain their work to me ; unfortunately the time that could be devoted to 
this work was all too limited . 

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

SUGAR-CANE. 

The principal recorded pests of sugar-cane in Java are the stemborer, 
Oiatraa siriatalis Sn., the topborer, Scirpophaga iutacta Sn., and the 
"White Louse," Oregwa laniigera Zehnt . 

	

Of the last mentioned, a 
considerable amount of work has recently been done on the parasite of 
this species, Erwarsia flavo-scutellum Zehnt . 

Scarabaid larva, are only bad in some fields, and these are usually 
poor soils ; so far no measures have been attempted for their control . 
The worst species is Holotrichia hellcri lirsk ., which is a bad pest among 
many lowland crops ; investigations have, however, only been recently 
begun into its life history, &c. Two species of Seoliid parasites, Dielis 
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t1toracica Fab . and Diclis awbitlata Fab., are recorded oil H . lzelleri (vide 
Bull . No . 13, 1915 Laboratorium voor Ylantenzeikten, De Cassava-
Oerets, S . Lecfinans) . 

From inquiries made from Dr . I3azelltoff, Paserooan, and Dr. van der 
G'oot, lluiteiizorg, Pbabdocuemis obscara is al)parelttly not known in 
Java . 

It is possible that under certain conditions Ploesias javaems may, .ilt 
Queensland, act as a predator oil this Curculionid and may also act as a 
predator on Scaraba , id larvle in the soil . The Leptid, if it can be estab 
livhed iii Quecudandt, May also act as a predator oil h' . obscara . 

TEA. 
There are a number of insect pests recorded from the tea plant ; these 

;it-(, dealt with in Bull . IN . 7925, Aiededeelingen van pet Gouvernements 
Kina-1'roefst'd ion . 

The tea Capsid (Ilelopelltis aldoazii Sign.) is the most serious pest 
of tea ill Java. Dr. Menzel, the 17ntoutotogist to the Yroefstatiou, has 
been devoting- a considerable amount of study to the 13raconid (E2Iphorlcs 
heloh(Itidis Ferriere), a ;parasite of the larva of this species . This 
Braconid is rlttael:ed by au Ichrteumonid hyperparasite (8'tictopisthtls 
j(we~asix Ferriere), thus rendering special precautions necessary in the 
field libe rations of the parasite . 

Investig-atiorts are also being made aloug the lines of improved 
ag-ricultural practice to stheiulate the growth of the plants . 

If . antoiiii Sign . i s reported to be worse in the region of Soeakaboemi 
than in the Preanger area (Bandeong, &c .) . 

COFFEE . 
'I'lle \\-ors t insect pest of coffee is the berry borer (Stephanoderes 

ha)lipci Ferr.) . IIaiu1 pickiug of affected berries before the insects have 
reached full development and the nse of parasites are, the two lines of 
attack that are being worked oil for the control of this pest . 

The twig borer, Xyleborus cofJ'ea, also at times causes appreciable 
damage . 

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

ht 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. t o be very satis-
i,ictorv for field . use . 

CASSAVA. 
The main pest of cassava is the mite, Tetrauyclt-us bb)1aculatus IIarv ., 

which attacks the foliage . This does trot, however, appear to seriously 
affect the growth of the plant . 

Tbe .re are a number of species of Scarabaid larva' recorded as feeding 
(,,it uudersurfa.ce portions of the cassava plant . These are Leatcopho'lis 
rorida. Vabr., Lepictiola stigma Fab ., Eztchlora- viridis Roufr., E. vidra 
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Fab ., and E. pitlchripes Lansb., Ano7nala obselata Blanch ., A . anchoralis 
Lansb., A . aerea Perty ?, Braht)tina pttmila Sharp ., Lepadoretus 
compressits Web., Adoretus sciurimts Burlneist, Holotrichia helleri Brsk., 
-1L leucopthalnia tiA7ied ., Popillia biguttata Wied., and Serica sp . 

The Scohid parasites recorded from these are Dielis annidata Fab., 
D . l-~(ctitosa Smith, D. tristis Sauss, D . javana Lep ., D . thoracica Fab., 
D . formosa Guerin, Triscolia ritbigiitosa Fab ., a species of Tiphia, and 
nnkno« ,n species of Dielis . 

MAIZE . 
The leaf fungus (or lyer disease) Sclerospora javanica PAin . i s the 

worst trouble experienced with maize in Java. Heliothis obsoleta occurs, 
but is not, so 1 was inforrried, a really serious pest of maize in Java . In 
a number of the islands of the outer possessions Pyraitsta sale)dialis Snell 
is a serious pest of this crop, feeding in the upper portion of the stem, 
causing the death of the stalk, but it is not, so far, kno«,n to occt'ir in Java . 

FRUIT PESTS. 
(,itrtls is subject to attack by several species of scale insects 

(Coccidw,), while fruit flies (T'rypetida;) also have caused considerable 
damage to the crops . 

The following species of Trypetida, are recorded from Ja\,a :- 
Ceratitis capitata Vied ., Rioxa 7nusce Froggatt-on citrus . 
Bactrocera curcurbitce Coq.-on melons, ~U . 
Bactrocera f erruginea Fabr.-on mango, Capsicum annuura . 
Bactrocera caudata Fabr. 
Dacus garciviac Bezzi-on Garcinia didcis . 
Dacus umbrostts T.-in large fi°wit swell as the "Jack Fruit" 

(Artocarptts integrifolia) . 
A good deal . of success was reported against C . capitata by the use of 

poison syrup baits hung in the trees. The baits comprised sodium arsenitc, 
lemon juice, molasses, and a little sugar . 

Citrus is subject also to "Collar Rot," special investigations into 
which are now being undertaken in the Citrus Experimental Garden out 
from -Malang . 

In conclusion, 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, Acting Director, and 
Dr, van Karlshoven, Institut voor Plantenzeikten, and Heer Ochse, 
Department Land bouw Buitenzorg, for their ready assistance to me in 
obtaining information and furthering the objects of my mission in every 
way possible, and to the Lalidbouw Consulents, Heer Koorenhof at 
13andeong, Gotz wen der Vet at Solo, and Dr . Loos at Bandowosa, and 
Beer Woolf at Ga:roct, the Tuinbouw Consulent, Heer de Vries at Malang, 
for their assistance in showing me round their districts, and for the 
information so readily given, and to Dr . Hazelboff, Dr . Mensel, and the 
other technical . workers for their courtesy in sho« -ing and so fully 
,explaining their work to me . 
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Serious loss to wheat fro,in disease is fortunately not of frequent 
occurrence in Queensland . During the past season, however, a malady 
commonly known as Flag Smut has been found to be present which may 
account for considerable reduction in yield if precautions are not taken 
to minimise this loss . Flag Smut is a. fungus disease caused by the 
organism known scientificially as Urocystis tritici . Although this disease 
has been present in Australia since 1S6S, there have previously been 
only two isolated records of its occurrence in this State, in the years 
1906 and 1915 . 

By J. H. SIMIZONDS, NI.Se., Plant Patholol-ist. 

Flag Smut of Wheat. 

PLAT l4s. 

Symptoms. 

11 field survey iiiade by officers of the Agricultural Branch since the 
first discovery of Flat Sutut this season has shown the disease to be fairly 
widely distributed throughout the chief wheatgrowing districts . It is 
probable that in soiue of the affected areas the disease was present the 
previous season, if 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 
infected crops the previous season, a loss of up to 20 per cent . had 
occurred . In Southern States, loss from Flag Smut is reported to vary 
from 5 to 70 per cent . of the crop . 

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

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 Inay be so closely 
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formed as to give a characteristic leaden colour to the whole leaf . 
(Plate 150, Fig . B.) The region of the grey 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 plant to abnormal growth, with the result that the flag becomes 
twisted and wound about itself in a very characteristic manner . (Plate 
151 .) 

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

PLATE 150. 

rest exhibit the stunted, diseased condition . Sometimes an empty and 
Malformed head may be seen caught tip in the twisted flag, or, it may be 
free from this, but bearing, if any, only shrivelled grain . 

The small, stunted or abnormal plants are not particularly 
conspicuous, and for this reason Flag Smut often may not be given its 
due place as a factor in producing a light yield . 

	

T lie duality of the 
grain that is actually harvested from a crop in which Flag Srnut occurs 
is imadected by the presence of the disease . 

Cause . 
Flag Smut is caused b-r a ,fungus ((hrocystis tritici) allied to those 

other fungi responsible for smut diseases, such as, for example, Bunt and 
Loose Smut . 

	

This org~ulism can readily be distinguished froth 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 bladder-like cells which are not found 
in connection with the spores of either Bunt and Loose Sinut . (Plate 148 .) 
It is these dark spores present in enormous numbers which produce the 
leaden-coloured streaks in an infected 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 inacbinery . 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.) These sporidia, 
as they are called, may then produce a delicate thread-like germ falbo 
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 represente(i 
by the grey lines develop from its branches the inmunerable dark-brown 
spores mentioned above . 

Control. 
A consideration of the life history of the Flag Smut fungus has 

shown that the wheat plant may be infected by spores which are 
contaminating the seed or by those already in the field, which have been 
derived from portions of flag-smutted plants left from a previous crop, 
or which have been introduced mechanically by the Nvind or on . the 
person of men and animals . Seed contamination is the least serious, as 
the danger of Flag Stmt arising by this means may be largely overcome 
by the ordinary methods of seed treatment . To free the land from 
infectious material is a rather more difficult undertaking, and to do so 
without causing some inconvenience is hardly possible . The following 
recommendations are designed to 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 bc+ planted are still clean . 
If the field is badly contaminated with diseased material from a pre 
vious crop full benefit may not be obtained from the seed treatment-
though this is still desirable-as infection may tale place from spores 
in the soil . The standard methods of pickling can be followed . 

For dry pickling, copper carbonate 15 used at the rate of -2 oz . t o 
the bushel . This is applied by revolving the seed with the powder for 
several minutes in a 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 Boor should be avoided . The 
dry process has the advantage in that germination is not impaired 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 1 lb . t o 
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 can be used to contain 
bluestone solutions as this chemical will eat through iron . A somewhat 
inferior method sonlctilnes 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 to the grain may 
result from the rise of bluestone, and when the seed is to be sown in a 
dry seed-bed it may be advisable, after treatment with the bluestone, to 
clip it for a minute or two in lime water prepared by dissolving 1 lb . of 
bnrut lime in 10 gallons of tivater by which means the chance of 
rednetion in germination is minimised . 

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

(3) A field that has borne an infected crop 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 can infect 
wheat only, and other crop may be planted during this interval . The 
more cultivation the field receives during this time the better . 

It is a wise plan to practise a certain amount of rotation even in 
fields in which Flag Smut has not been observed, since a slight infection 
May often occur v~hich is easily missed during casual inspections . 

	

This 
May lead to successively heavier infections if wheat follows wheat every 
-ear . 

(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 fterther distributed in the manure . 

	

Al cch<1riical 
distribution on the 1'eet of field workers and oninials is alweiys liable to 
occur and should be avoided as far as possible . harvesting of badly 
affected fields should not take place during windy weather . harvesting 
iuachinery after being used in a diseased field should be cleaned as 
thoroughh7 as possible before being taken into an nninfectcd field . 

(5) Plant i11 a moist well-cultivated seed-bed as the chances are 
that. many of the spores Avill by then have germinated and died . Avoid 
planting in a dry seed-bed, as spores and wheat then tend to 'verminate 
at the saine time and infection is likely to result . 

(6) Varieties of wheat differ in their relative susceptibility to 
Flag S1nut . In an infected district it is therefore advisable to avoid 
pla.ntucg varieties subject to the disease . Little definite information is 
available at present so far as Queensland is concerned, but it would 
appear thect "Canberra." is definitelY susceptible here as in other States, 
and the use of this variety wherever Flag Smut is prevalent should 
be discontinued .* 

Other Wheat Smuts . 
It has been found that there is a, certain confusion in the minds of 

some growers regarding the identity of the different. smuts affecting 
wheat Typical illustrations of Binit and Loose Stunt are therefore 
given in Plate 149 for comparison wwith Flag Smut, 

Tt is hoped neat season to conduct a te=b or the relative susceptibility of all 
the varieties commonly 'grown in Qucensland . 
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Bunt or Stinkintt 8mlit shows III) ill the mature ear when ill place 
of tho normal grain there is forYned merely a Tell filled with a ])lack 
evil-smelling mass of fungus spores (Plate 149, -Gig . li) . This compact 
inass of spores is known as a bunt ball . 

	

l-Vhen these are crushed so as to 
liberate the spores oil to seed wheat, infection of the `crininated seedling 
may take place as ill the case of Flag Sliint . hunt may be readily 
controlled by the seed treatment mentioned alcove, since cont imirlated 
soil is not the frequent source of infection as it is. iii the smut disease 
,just described . 

Loose or ])Tying Somt, like bunt, affects the ear, but ill this 
case shows nh at flowering time . 'the fnngns forms a sooty mass of 
spores ill the ovary and other floral organs ails no grain is formed 
(Plate 149, Fig . i1) . Tie shores are readily blown may by the vvii ;d, and 
if they slioiild lodge oil a healthy llowcv head they are liable to gerinimite 
there and 

	

penetrate the developing ovary . 

	

'I'ilc 

	

fill] 'tvis then 

	

reemilills 
witbiii the grain ill a dorrn :mt rcnldition mitil the seed is plimted, when it. 
(1onli11(Inccs to grow ill) witliin the developing wheat ])lath and finally 
forms its spores in the floNver head . 

Since tilt fungus is present, Nvell protected \witbill the tissues of the 
g1°air1, the seed treatment used for Mint acid Flag Simit is ineffective iii 
the case of l.,oosc Snn1t . To reduce the lows from tlic latter disease if- is 
therefore necessary to obtain sect( from a crop ill ivhicli loose Spirit is riot 
present, or else rise :i, hot water treat- meat iii wliiell 1lie tcmperatnre is 
stick that flee fungus is killed but the wbcat itself rcimiiris iminiured . 
'flits latter- procedure is, however, somcwlmt troublesome . for the average 
grower to adopt . Jcnsen's modified 11ot water treatment consists ill 
presoaking the seed for about five hours iii tepid water, when it is then 
immersed for ten minutes ill hot water bel(f at 129 deg . Fal1r . 
(54 deg . C .) . 

	

The temperature of the water daring this process should 
not vary alcove 1531 deg . 

	

or lie]ONw 124 deg. Fabr., but should be 
kept is near as possible to 129 deg . 1+'alir . by" the addition or hot or 
cold water . At the upper limit the grain mail 11e injured while nt the 
lower the fmigus is not killed . 

CONTROL OF FLAG SMUT IN WHEAT. 
])'big Snort is caused by a .fungus which attacks the rlieat plant at the time 

of germination and then grows througli the tissue as the plant develops, causing 
n deformity and stunting, of the flue, so that :i normal car rarely 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 running up its length . 'these stre ;iks an , due to the production of 
innumerable fungus syorcs' within the tissue . 

The Minister for Agriculture expressed concern at the prevalence of this disease 
in the wheat crops harvested on the Darling Downs this season . The situation 
called for immediate action on tile. part of the growers concerned, and to assist them 
the Minister made :available the following recommendations for the control of this 
serious disen.s0. These recommendations have been drawn up by the Plant 
1':a,tliologist of the Depilrtment (Mr. Simmon(ls) and are those generally believed to 
be effective for the control of this disease provided they are entlmsinstically adopted 
by tile growers as :c whole. The N-linister, however, stressed the necessity for 
cuthusiastic m"tion oil the part of the growers, for the success of any campaign rests 
very largely in their Molds. 
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The following, measures should be adopted by growers whose farms are at 
present free from infectiolr :- 

(1) Obtain seed from a district where fine smut is' not knoNvn to exist, and 
;1s an midrtional precautionary measure treat the seed with n. fungicide 
as for Bunt. 

(2) Practise :I rotation to other crops after wheat for at least one year in 
order to give a better eltance for the fungus to die out of the soil should 
an infection have occurred too slight to be noticed . 

Where infection lugs ,bead,~ been established the action to be taken is as 
fol lmvs :- 

5) 

Iiurn till stubble and str;nv :1a soon as possible after harvesting is 
completed, and then fallow the land :1s tire \vorkirlg of it will help to 
induce shore gerlninatiou, leading to death of the fnu"ns ;1s no suitable 
host is :1\ :1il ;il~le . 

(2) Avoid I'cediug stock oil diseased hay or stubble, as the spores may pass 
through 1110 animal uninjured :md thus lrzeome further distributed in the 
111 :1rnrrc . \lecllanic:1l distribution on the feet, Sc ., of field workers and 
nnim :lls is ahva,ys liable; to occur, and should 110 :I\ oided as far it ,; possible . 

(3) Rotate an infected field for two yobs to crops other than wheat . The 
more cultivation the field receives during this lieriod the better . 

(A) Disinfect all seed. used with the copper carbcamte or blrnestone and little 
treatment, as reeommeniled for the control of Hunt . 
Plant late and in a moist seed bell as the clnllo-es' are that many shores 
will by then lulve germinated and died out . Avoid planting ill :t dry-seed 
bed, ;1s spores :[]III ~\heat then gcrininnte at the same time nail infection 
is likely to result . 

(G) Distrilnltion of 'flag smut by list, of lelrvcsting ru : ;cllirlery \v'lliell has 
previously been T1sed oil a diseased crop is :e danger which should be 
avoided its far ;I ,, possiMe . 

Certain varieties of wheat 11a\'e shown decided sus.ecl,tibility to flag' snort in 
other States of the Conrnlon\vealth . Should sonic of the Queeushtud grown varieties 
be proved snsceptib ;le to this disease, their use in districts lvliere flag snnrtt is 
prevalent should he avoided . 

A NEW I.M.S . CHAMPION. 
" Llvclyu of Snrnnyvie\v," 9412, Vol . 2 

	

lets g:ihied the title of Austnllian 
I .M .S . champion junior two-,year-old . 

"lie commenced her test :1t two years and three and n-quarter months of age 
alid produced 10,429 .68 111 . of milk contriining :567 .624 111 . of fat in 273 days, exceeel-
irlg tile. record 111:110 by "Gentle GO of Creylcigl\," the former champion, by, 
7G .06 Ih . of fat. 

That " Evelyn'' combines the type and ellara .cter of her breed is evidenced p)-
her successful career in the show rings, securing her first bhec when barely seven 
months old in the class for heifers under twelve lnontlls . 

	

This success was followed 
tip by gaining blues at Kingaro;y, 1\iurgon, Pilkivnn, llnryborougf, Gin Gin, Bunda-
berg, Rockllam,pton, and Gympie, and fourth ill Brisbane Royal, in class under 
twelve ruonths. 

In class one year and under two years she continual her success by winning 
blows at T<iugaroy, Wondni, -Murgou, llaryborongll, Clrililcrs, and second at Gin Gin� 
13nndaberg, and Gympie . She also gained champion honours :1t two and reserve 
champion :1t three shows. 

Tn class sire and progeny she was one of a, grornp th :1t 'vas placed first' twelve 
times, a1ul in class for lien of dairy heifers \vas placed list nine times . 

Show ring 1lonours were added to by her securing four first prizes in milking 
conlpctitions . 

The clew champion is by " .Diamond of Greyleigh" 297, I.M.S ., who is it 
grandson of "Puss . v's Pride of Hillview," 302, =I .D .C ., N,S .tiV ., being by "1 oelr of 
Grcyleigh," 3S, f1f.S.H.R . 

Her (1 :1111 is "Snowdrop o£ Sunnyvimv," 4219, I.M,S.H.B ., by "Young Victor." 
"Evelyn" was bred by and is the property of All. Joseph Phillips, Sunnyview, 

T .1f .S . Stud 1"'arin, 1\'ondai . 
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LESSONS ON POULTRY FOR JUVENILE 
CLUBS. 

These lessons, Zvhich will be isstaed 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 einbraccs the care of 
pullets . 

Sectioaa ? will deal with the care of laybtg .stock, which is 
the second phase of Club work . 

Section 3 will embrace breeding, llix third and fbial stage of 
Juvenile Club 2vork . 

The scheme of Poultry Club org.anisatiolt provides for 
Juvenile, Senior, a)td Adult Clubs . 

A further series will be prepared J or Senior and Adult 
Club work . 

Lesson 1 . 

HOUSING. 
To obtain the best results from poultry, good housing 

necessary as good stock, good feeding, and good management . 
is as 

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 constructed so 
that a space of 3 inches is left between the top of the back wall and roof, 
to provide for ventilation . 

In building a new house the following photograph should be closely 
followed in design . 

Site.-Poultry houses should be built orn Awell-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 crack ;; 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 roof should always be iron and, as cracks and 
crevices harbour vermin, iron is most suitable for the v"hole structure . 

Sire .-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, large 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 inal;e the house too hot and more difficult to 
clean 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 by projecting 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 by laths . 

PLATE 152. 

Quantities.-The iron and timber required for building a house as 
per plan is as follows :- 

3 in . by 2 in . hardwood for corner posts-Two 5 ft . 6 in ., two 
6 ft . 

3 in . by 11 in . pine battens for roof, back, and ends-Six 4 ft ., 
two 5 ft . 6 in . 

6 in . by 1 in . hardwood for front of house-One 4 ft . 
Iron.-Hoof, 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 house must be dry and hard, to have good 
sanitary conditions . Concrete floors are most desirable. Good hard floors 
can be inade 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 flock . Always endeavour to have it large enough to prevent 
the roots of grass being eaten out . Where this is impossible, have two 
mums so that one may be dug over and planted with some gross feeder, 
such as rape . 

Lesson 1! . 
THE REARING AND FEEDING OF PULLETS. 

CARE oN ARRIVAL . 
When club members receive their stock they will be about eight 

weeks of age, weaned from the brooder, 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 . 

#

~"TAA ~fq 

w� 'F 
73fJ!!sl+ 

PLATE 7.54. 
An illustration of how to bed chickens down, the straw being well banked up 

in corners . 

Young stock that are not perching and have no brooder generally 
crowd into corners, with the result 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 . 

FACTORS AFFECTING GROWTH. 
Ample range, feeding, clean water, cleanliness, separation of sexes, 

and vermin. 
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Range .-Stock on unrestricted range 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, ash, protein, fat, carbohydrates, 
and fibre in varying quantities . The body of the fowl contains similar 
substances in more definite proportions . In feeding it is essential to 
supply these substances in the quantities necessary to obtain good 
development. 

Use of Food.-The food consumed by all growing animals is used-
l . To build up flesh. 
2 . To supply heat and energy . 
3 . '1 'o build up bone . 

Proteins.-Proteins are organic compounds of carbon, hydrogen, 
oxygen, nitrogen, and sulphur. 

Carbohydrates .-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 24 parts of carbohydrates . 
lilaize is rich in fat and carbohydrates . 

Ash.-Among the ash from any food burnt is the mineral matter 
necessary for bone development . hoods rich in ash are skim milk, 
lUcerne, and bonetneal . 

COMPOSITION OF SOME POULTRY FOODS. 

DIGESTIBLE NUTRIENTS. 

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

Food . 
Trne 

Protein. Fat. Carbo- 
bydrates. Fibre. 

- 

Nutritive 
Ratio 1. ; 

Maize . . . . . . . . 6-2 35 65-8 1~8 12-1 

Wheat . . . . . . . . 9-5 1-3 62 2 11 6-9 

Kaffir corn . . . . . . . . 6-8 0.9 56-2 0. 8 8-7 

Bran . . . . . . . . . . 11-6 1-8 40 -5 3-3 4-1 

Pollard . . . . . . . . 11 . 9 3-1 54-0 2-1 5-3 

Lucerne chaff . . . . . . 10-3 0-7 27-7 8-4 36 

Milk (skim) . . . . . . . . 3-6 0.1 4-9 1 .4 

Buttermilk (powder) . . . . 32-5 1 . 1 49 1 1-6 

Meat meal . . . . . . . . 42O 7-0 4-5 0-5 
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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 suifieient muscular 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 . 

1 1b . Maize cont4 

]b . Skim milk 

Pat. Fibre. 

-854 I -018 

Ratio of Protein to Carbohydrates ~ .206 : "9:i9 

or= 1 : 46 

Rtcantities.-With correct feeding there is no danger of giving birds 
too great a quantity . 

	

It is possible to male a ration of any desired ratio 
with one or two foods . 

	

A variety of foods should, however, be used in 
order to increase 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 lb . bran, 12 lb . pollard, 1 lb . powdered buttermilk, 
I lb . bonerneal, 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 lb . of lucerne meal added to the above 
quantities . 

Skim Millc.-If ample supplies of skim milk are available, there will 
be no need to add powdered milk or meat meal to the ration . 

Feeding Hash.-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 . 

Example- Protein . 

ains . . . . . . -062 

. . . . , . . . -144 

-206 

Fats .039 x 2 . 25 = .087 
Carbohydrates = -s54 
Fibre = . . 1118 

. !)59 



556 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

[I fc., 1928 . 

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 Grain.-Grains are better fed during the evening at a 
fairly regular hour, say 4 to 4.30 p.m . The feeding of grain at this 
hour enables the birds to obtain a full supply of food of a slow digesting. 
nature . 

PLATE 155.-DRY-MASx FEEDER . 
A simple method of making a. dry-mash feeding-vessel for a few growing pullets 

from a kerosene tin is to cut a hole 6 in . x :, in . in one side, as shown in the, sketch . 
All cuts to be made on dotted lines and the edges turned to prevent injuring the 
bird. That portion below the bottom dotted line to be rolled inside to prevent the 
food being scratched out. For matured stock a larger hole would be necessary. 

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 cracked 
maize could be extensively used and probably grown by club members. 

Green Feed.-Green feed is rich 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, &c ., all make suitable green foods. 

Grit.-Grit is absolutely necessary for birds at all times, and 
particularly so when confined. It 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 constructed so that 
there is no possibility of their being drowned . 

PLATE 1.56.-RGUGn SKETCH o1" INVERTED 130TTLE AND TIN ror WA7ETC SUPPLY 
To YOUNG CHICKENS . 

557 

The bottle is supported by ineans of two hoops of wire or hoop iron at A and 13 
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 tobacco tin serves well . A cork, having 
a V piece removed its 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 replenishing the 
water supply,. 

Exercise.-Exercise is necessary for good development . 

	

When birds 
are confined to a small ,yard, litter such. a s straw, grass, leaves, &c., should 
be strewn on the ground for them to scratch among . 

	

To induce exercise, 
grain should be fed in this litter . 

Cleaulhmss.-Cleanliness is a most important feature . Houses 
should be cleaned out weekly to prevent the atmosphere becoming 
objectionable . Weekly cleaning will assist in checking vermin 
infestation . Weekly cleaning, if thoroughly done, 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 Sexes.-As early as it is possible to distinguish males 
from females, they should be separated . This is possible with stock 
between the ages of six and eight weeks . Cockerels could then be 
forwarded to market, or retained until greater development had been 
made . The cost of feeding and market values for table poultry must 
govern what action is taken . 
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Egg : 
Ilntches in from 

71 to 13 dabs. 
They retry be 
found in cracks 
and crevices . 

Seed Ticlr: 
Seed tick when hatched 

is -n-hite in colour . 
It has six legs . 
It attaches itself to 

fotcl to feed . 
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Adult Tick: 
Adult tick feeds on bird at night. 
It lays from 20 to 100 eggs at one 

time. 
It niay lay at eight different times. 

Engorged Seed Tick : 
Leaves fowl after feeding from, .1 to 

10 days . 
It is then bluish-grey in colour. 
It sects shelter in, cracks and cv'culecs 

and then moults . 
PLATr 157. 

It is called a nymph 
tick after moultiu.g. 

It now has eight legs 
and liuas in. cracks 
a ud crecices . 

It feeds oil the bit -(/ 
at night and then 
moults. 

Thus process is usually 
repeated three times 
before the tick is 
fully grown. 
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Lesson M . 

EXTERNAL PARASITES. 

Principal External Parasites . 
Poultry tick Feed on blood 

	

. . 

	

* * ~ 

	

Red mite 
Feed on skin and feathers 

	

. . 

	

. . 

	

Body lice of all kinds . 

POULTRY TICK . 

The tick passes through many stages before reaching maturity . 
The life cycle of the tick may be briefly described as follows :- 

1 . The adult female lays eggs in batches of 20 to 100. 
2. Eggs hatch in eleven to thirteen days according to climatic 

conditions . 
3. Young tick (seed tick) attaches itself to the fowl, where it 

remains from foul! 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 batches during its life, but feeds 
between each laying period . 

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, circular 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 colour . It has six legs . After feeding, the 
tick swells up considerably and is darkish in colour . It still has six legs . 
The nymph and adult ticks can 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 
cracks and crevices, and moults . 

The adult tick and nymph tick may be found hiding in the cracks 
and crevices of perches, under the perch, in woodwork of poultry house, 
bark of trees, fowl crates, and, in fact, any place 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 Uoultry tick, by sucking the blood from the fowl, 
weakens it and reduces the egg yield . It 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, 
diarrhoea, loss of appetite, ruffled plumage, darkening of the comb, and, 
in many cases, 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 ticks are eradicated, is necessary . 

Spraying Mixture .-The, spraying mixture that is most economical 
and efficient is kerosene emulsion . This is made as follows :-Take 
1 gallon of water and boil with I lb . of good household soap . When 
boiling remove from the fire and stir iii 1 gallon of kerosene . 

	

Do this 
gradually and so get a good emulsion . To this then may be added 
another ~ gallons of water . In making this spray, use only soft water 
and, in using the mixture, spray freely . 

Longevity of Ticks.-Tile 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 years and five months. From this 
it will be seen that it would be most difficult to starve ticks out . 

PLATE 7.58.-ItrD MITE . 

ICED MITE . 
What it is Like.-The red mite is very minute . When fully grown 

it is not much larger than the dot used for the marking of the letter "i." 
Adult mites have eight legs . They are red in eolour when engorged 
with blood, but before feeding they are white . 

	

It only takes eight days 
for the mite, from the time it leaves the egg, to become fully grown ; 
and, as a mite may live for four months, it will be understood that they 
multiply very rapidly under favourable circumstances . 

Habits.-The mite lives in the cracks 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 before 
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, i0ien attacked by mite, do not thrive, and the 
health of all classes of birds is impaired to such an extent that they 
fall ready victims to disease organisms . 

Treafnent-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, &c., and spray thoroughly with a kerosene emulsion, 
saturating the floor . Treat perches likewise and replace old nest-boxes 
with new ones . Repeat every week until the pest is eradicated . 

PLATE 7.59.-Com11roN LOUSE OF THE FOWL. 

	

(MAGNIFIED 37 TIDIES .) 
From Yictoriait "Journal of dgricvlture." 

BODY 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 . 
Those found on the duck will not be found on the fowl . On the fowl 
ma37 be found lice of several varieties . Some varieties will be noticed 
crawling 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 cause 
very little inconvenience . The exception is a louse about one-tenth of 
an inch loiig, - daric-in-colour, which lives on the neck and head . 

	

Even 
this louse causes little ill-effect on adult stock, 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 stock do not thrive 
and adult stock cease to be profitable . 

Male birds are usual],\- infested to a greater extent than females, 
and become very thin and weak from the effects of lice . This is due 
to the fact that they do not (lust bath as freely as females . Males should 
be periodically examined and, if infested, receive special attention . 

Treatment.-For bead louse, wbicl, causes such heavy mortality 
among chickens, it is necessary to catch every bird and lightly smear 
the feathers around the head and under the beak with olive oil . 

PLATE 160. 
This seven-weeks-old Single Comb White Leghorn cockerel is suffering from 

an attack by head lice . Note the unkempt 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 
he 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 discoinforic of the stock . 
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Lesson IV. 

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 parasitical upon birds, but they will be 
dealt with in "Diseases." 

ROUND WORM. 

Round worms may be found varying in size from 

	

in. in length 
and as fine as a piece of cotton 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 crop, stomach, gizzard, 
intestines, and blind gut . 

The round worm is -ommonly found in the intestine and blind gut . 
The largest worm will be found in the xormer, while small worms 

in. t o ~ in . in length are found in the latter . Gizzard, crop, and 
stomach worms are not common . 

TAPE 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 suggests, 
is flat . It is made up of numerous small segments of a chain-like 
fo.mation, and as the rear portion matures it detaches itself from the 
chain . 

Symptoms of Worm Infestatiolz-Stock infested with worms become 
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 degree of infestation, stock are 
ravenous feeders, but as the worms increase in numbers their appetites 
diminish . 

	

They become very stilted in their movements and frequently 

however, by ma-king an examination of the internal organs of one or 
more of the weedy looking birds . 

LIFE 13ISTORV Or 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 
which trouble poultry has not been studied, but sufficient is known 
of the more common to enable control measures which prove highly 
satisfactory, to be adopted . 

have diarrhea . 
When several birds in any one flock present the foregoing 

appearance, worms should be suspected, particularly so if the flock 
has been well cared for . A more definite opinion can be gained, 
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PLATE ,1.61.-PORTION OF INTESTINES OF FOWL INFESTED WITH WORINIS. 

This interesting photo of worm infestation was obtained by the writer from a 
white leghorn pullet . The owner had requested the Department of Agriculture to 
advise on the treatment of his flock for roup . There was no doubt that the low 
condition of the birds was largely responsible for their susceptibility to the disease, 
and all those that were opened for examination showed severe worm infestation. 
Outbreaks of disease among such stock must be expected . 
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There is a distinct difference between the life-cycles of round worms 
and tape worms, but methods for control are not dissimilar, sanitation 
playing a most important 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 necessary. The bird 
consumes the partially developed egg adhering to partictes of food, 
The partially developed egg, on entering the digestive tract, Batches . 
It then commences to feed according to its habit, matures, and lays eggs . 

Tape Worms.-The ripe segment of the tape worm is voided with 
the excreta . This segment contains matured eggs . Flies, slugs, and 
worms feast on the droppings, taking the eggs 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 encysted stage . 

Prevent Infestation.-The round worm is spread from bird to bird 
by worm eggs. 

	

Therefore the following practice should be adopted :- 
Never introduce infested stock on. t o clean premises . 
Avoid rearing chickens on land where adult stock: have been 

running . 
Have chieken-rearing pens in a position not easily fouled with 

the washings from adult pens . 
Regularly clean 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 excrement containing segments of the worms. 
The regular cleansing of poultry houses and yards will reduce to a 
great extent the possibility of the tape worm coming in contact with 
intermediary hosts . 

Moist places, such 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 cent . efficient, and all 
treatment needs to go .liand in hand with prevention. Otherwise birds 
are freed from a few worms only to be reinfested . 

Pound Worm.-Any of the following will prove fairly effective, but 
individual treatment is rc.cominended :- 

1 . Mix 1 lb . tobacco dust with every 50 lb . 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 crop, then eject the mixture . 
This care is necessary, for if the mixture entered the windpipe it would 
cause 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 
bark added to the masb. for fifty birds . 

2 . Ten grains areca nut given in Inash for each bird . 
3 . Kamala at the rate of 15 grains in mash . 
The above is the dose for adult stock . 11alf-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 . to the 
gallon of drinking water . 

PLATE 1.62.-TAPE WORM. 

a.-Worm ; 
b.-An inverted piece of chicken's 

intestine with numerous tape 
worms attached . 
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Lesson V. 

COMMON DISEASES . 
The diseases that frequently occur among young growing stock are 

chicken-pox, canker, roup, leg weakness, and scaly leg . 
The three former troubles are of a highly contagious nature, and 

the methods that should be adopted for the prevention and control of 
all are similar . In considering how to control and prevent disease, the 
two following points have to be borne in mind :- 

1 . Stock in good sound physical condition are not so susceptible 
to diseases 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 :- 

l. The stock must be the of£spr.ing 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 both internal and external parasites . 
To maintain the premises in good sanitary condition tlLe following 

points have to be considered :- 
I. Site on which buildings are to be erected . 
2. Roofing of fowl sheds . 
3 . The drainage around fowlhouses and runs . 
4. The regular cleaning of the houses and runs . 

DISEASE CONTROL. 

The first point of control is to isolate any sick bird and to remove 
any bird to other quarters which shows the slightest signs 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 Inediurn 
by which disease is very easily transmitted, and they should be cleansed 
and disinfected daily, 

If the custom has been to feed dry mash, wet mash should be 
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 flocks and, in time, eradicate it, but 
it is necessary to be able to detect disease and treat sick stock . 
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CHICKEN-POX. 

This disease affects all classes of poultry, but is more pronounced 
among young stock, particularly those hatched late . It is prevalent 
during the period from November to April . Once stock have been 
affected, they appear to be immune to further attacks . 

PLATE 163.-CIIICKL'N-POX ON COCKEREL . 

Symptoms.-Wart-like growths are noticed on the bare parts of the 
head and comb. In early stages these warts are little more than small 
yellow 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 
growths daily with one of the following :- 

1 . Carbolised glycerine-1 part carbolic acid and 15 parts 
glycerine. 

2. 5 to 10 per cent . solution of iodine . 
3 . 10 grains silver nitrate to I ounce of water . 
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All classes 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 
zit 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 . 

CANKER . 

ROUP . 

PLATE 164. 
The lower jaw of two birds, showing canker growths. Note how tongue is 

displaced by pressure from growths. 

Treatineia.-Isolate affected bird. Remove as much growth as 
possible with a small piece of smooth wood . Paint surface with 10 
per cent. 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 . 

The term "Roup" is applied in a general sense to a discharge of 
a catarrhal nature of the nostril (contagious nasal catarrh), inflamatory 
condition of the eyes (eye roup), discharge from the nose and lesions in 
throat and mouth (diphtheritic roup) . 
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CONTAGIOUS NASAL CATARRII . 
Sy,irzptoms.-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 flock with ruffled feathers and drooping wings . Lose 
of appetite . 

PLATE IG5i.-AnvANcE STAGE OF, CGNTA(,LO1 , CAT'1tzrn. 

Nostrils blocked. Collection 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 cleanse nostrils :- 

1 . Equal quantities of hydrogen peroxide and water . 
2 . A 2 per cent . solution of permanganate of potash. 
3 . Ten grains of silver nitrate to the ounce of water . 

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

EYE ROUP . 

8y,wptoi)?s.-Eyelids become stud. 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 affect one or both eyes, one 
eye usually . 

The inflammatory condition causes intense irritation, and the bird is 
constantly wiping its eye on the wing, with the result that the feathers 
are soiled . 



1 DEC., 1928 .] 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

571 

Treatment.-Isolate affected birds . Force apart the eyelids and 
remove collection 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 . 

PLATE 766.-EYE ROUP Iv EARLY STAGES . 
The dirty patch on the wing is a warning of eye trouble. 

DIPIITI3ERITIC ROUP . 

Symptoms.-Discharge from nostril of a very offensive odour . Rise 
in temperature and thirst, and sometimes diarrhoea . Patches of greyish 
or yellowish growth tissue appear in mouth and throat . Loss of appetite 
and disinclination 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 bleeding . 

Paint the raw area with any of the fol.lowing :- 
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 . 

LEG WEAKNESS. 

Symptoms .-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 clamp 
quarters . 

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

PLATE 167.-ADVANCED STncE OF SC_1LEY LEG . 

SCALEY LEG. 

Symptoms.-Roughened appearance of the leg on account of the 
elevation off the scales due to a collection of a whitish crust . 

Cause.-A small mite which lives on the skin under 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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'I'll(, importance of "stuck insurance" h., me:ms of fodder conservation was 
empliasis'cd ill these notes recently when tile financial advantages of the security 
so afforded ccere" pointed out. Discussing the re<luirccnents of srnclc a scheme, the 
(IeI):[rtuuentaI writer from whose report these It : cragraldcs are taken sets out :ti dual 
objective, namely- 

1 . Provision of adequate fodclcr supplies for the requirements of the farm . 

2. 'I'll(- conserving of m marketable surplus. 
The main considerations ill the firstnccntioued are-

(a) Ancple reserve to cover rcduircWents ; 
(D) The provision of :c well-balaiwed ration ; 
(c) I'rovision of a suitable :md effcetivc protection against fire, flood, and 

damage from mice, stock, &e . ; 
(d) 

	

I,oe:ition of reserves ~rith :t view to ease :in d elwaliness of feeding ; 
(c) cost of conservation, 

.A safe ;,wick ill assessing the elnantity of (odder required for one's own use 
may he leased on the following ration tot- one skeet) per clay :- 

l 11c . cereal or liwerne hay ; 
4 oz . grain (eruslced oats for preference) ; 

11) . silage . 
lion-hly, 1°_? tons of hay, 31 toes of grain; na(i 344 tons of silagcc are required for 
feeling :c clock of 1,011(1 sheep for :c period of nine inontlis . It is a AAise precarntion, 
however, to carry reserves capable of tiding one over twelve months . 

'flee provision of of 

	

well- hal:ineed ration is essential . 

	

Stock voutinnally caning 
one porticukcr chess of fodder generally evince :c dislike for it. After prolon"ed feeding, 
and :fail to m;cirntain the sank condition :is in the e:lrly stages of feeding. 

Protection of Stored Fodder . 

FODDER CONSERVATION . 

AN ANALYSIS OF REQUIREMENTS . 

Adc!luate protection of the fodder stored is esse3!tial, both from a directly 
economic poiat of view and ill relation to ill(' accurate assessmeia of one's stocking 
(aliacity-it is hard to estimate one's loss when on oli'euing c?l) drought reserves one 
finds :c, large percentage unfit for consumption. 

	

In the case of stored lcay, dtnmag'e 
should be placed cuidcr all stacks to obviate damage from absorption of moisture 
from the soil. If possible liay straddles of pill approved design slcould be erected, 
more especially where oaten hay is concerned and intended to Ice stored for a number 
of ,years . This particular class' of fodder is most liable to damage from iuouse 
infestation. Well sloping roofs, suitably thatched, are very desirable, and amply 
repay the additional cost. involved . 

\!']cell tlnttchiug, the use of tile tie wire ill pl ;wc of binder twine `till be found 
to give ucore satis'faetory results . Weather soon rots the twine, iwcessita,ting repair 
usually ia the second year . Again, ill stack construction, ill(, higher the walls can 
be carried the greater the compaction anil the less likelihood of damage from mice . 
The cost of sound stock-proof fences round stacks is fully justified by the protection 
afforded . Where possible, lmy stacks slcould possess at least a. small measure of 
cover by insurance. In addition, fire breaks should be made ,I suitable distanee from 
one nnotlu "r so that ill the event of fire only ,ill isolated stack is destroyed. 

Protection of Silage . 
To main" eases due attention is not paid to [lie prottectiou of silage . In the first 

place it is highly desirable to altow the pit to settle during filling operations, wlcielt 
latler should never be too hasty. After allowing time for settling, the silage should 
be built above :;round level to a lwiglct equal to the depth of the pit . Tlus prevents 
the (-overing, sinking lmlow ground level and forming a uuniature clam for the 
aeemoula,tion of water, and subsequent percolation and damage . The covering should 
be of ample depth (° It . 6 in . at least) . 'I'll(, use of horses driven backward and 
forward while topping the pit will do nnceh to consolidate the earth and leave an 
impervious top. The covering sahor.ld be nicely moulded till with a good slope and 
"unable drains placed clown each side of the pit at the surface to e: :rry off all water. 

In tile selection of sites for silo pits, due consideration :ntist he given to surface 
drainage a11d to the possibility of strata resulting he seepage into tlcc pits . 



574 

	

Q[ EFNSl,AND AGrlct-l,TolzAI, JOURNAL. 

	

[1 DEC., 1928 . 

Iron Bins for Grain. 
Grain is most- satisfactorily storeit in galvanised-iron 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 construction permits of fuuiir;ation of the Jgraiu i1.' necessary. 

	

They also 
have the big -id'vautaye that at the terucin.ttion of feeding the remainder of the fodder 
is safely conserved without further expense in protection, as is the case with hay 
stacks and silo bits when the.)- have been opened and their contents not fully consumed . 

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

Attention should be given to the lulling of hay for drought reserves . Greater 
protection is afforded front mice by storage in sheds, less space is occupied, and 
Adieu feeding, out it is more economical to handle, and the ration fed is more easily 
computed . iAlorcover, it is io a handy form to market immediately if desired . 

In stadyiug the costs of fodder conservation, the iho should be to obtain the 
greatest measure of protection is- ith the nduinmm of expense . Where large areas 
of lucerne are cut, the adoption oi' nsoilcern ni :ichiuerY for luaiiclliug it should receive 
consideration . 

The usarketaLlc surplus referred to earlier is host e.oasfinwd to cereal or lucerne 
hay awed oat grain.-" A. and P. Notes," N.S.W . Dept . Ag . 

MALNUTRITION.* 

By J. C. BRUNNICH, Agrieultural Chemist. 

GREAT majority of our pastoralists hart during the last few years a very 
serious setback on account of drought conditions, and therefore it became 

necessary to give some advice as to how such conditions may be mitigated, by drawing 
attention to mistakes made by many and beneficial results obtained by others 
through the use of licks, &c ., during 

the 
past season . 

The great aim of all animal husbandry is increased production, and this again 
depends almost entirely inn the feeding of stock. Any errors in the feeding will 
cause malnutrition and disc :ise . 

Food Constituents . 
Every one is faauiliar with the chief constituents of foods, which are- 

(1) Proteins, nitrogenous compounds, the important flesh-forming nutrients ; 
(2) Carbohydrates (as sugar, starch, &c .) and fats, alt nitrogen-free com- 

pounds which build up fatty matter and produce heat and energy ; 
(3) Mineral smatters, which enter into the formation of bones, teeth, blood, 

and other fluids of the body ; and finally 
(4) "Vitandnes," accessory foodstuffs of whiels very sninuto 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 received but very scanty attention 
until recent times. 

The fact that all foodstuffs contain certain amounts of mineral matter, left 
iu the form of ash, when fodddes are burned, was well known, and it was generally 
accepted that any animal fed in a natural way on common 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 scatter the following inorganic constituents are found :-The 
non-metallic elements-Phosphorus, sulphur, siticou, chlorine, iodine, and fluorine . 
The metallic elements-Potassium, sodium, calcium, nsagnesium, iron, manganese, 
and -iluininiuni ; and probably traces of several other elements . 

*A stumnary of lectures delivered to the pastoralists in different centres along 
the Great Northern and Central 13ailivaav Lines. 
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.It is a false idea to think that the minerals are required for bone formation 

only . The inorganic constituents are ; ;s csscutial to ninval life as the ordinary 

organic, food constituents, proteins, fat, and carbohydrates. The most important 

function of the food minerals are performed in the soft tissue and in the blood, 

,vliere they are essential constituents of living matter, and; therefore they stimulate 

and control directly or indirectly all vital processes. 

Functions of Mineral Constituents . 

The chief functions of the mineral constituents performed in the annual boll 

are the followiag :- 
l . They are necessary for the maintenance of a proper physiological balance 

betNceen the mineral elements in the body quids. Any excess or defic c ncy of any 

one of the mineral constituents will. affect the vital processes. A deficiency of 

hots siunn in the blood i+- ill act on the heart muscle and prevent it, from relaxing 
properly, while an excess makes it relax so much that it stops beating. Common 

salt is an absohite necessity for nutrition, but given in excess rill act as a poison 
and cause serious troubles . The mineral constituents' maintain the _practically 
neutral reaction of the blood. 

They are necessary for the process of digestion. The digestive processes 
are affected by acidity and alkalinity of the digesthng fluids . In the stomach an 
acid reaction nnrst exist to aid in the pepsin digestion, v-hcreas in the small 
intestine am alkaline reaction is necessary to allow the trypsin to aut. The 
absorption of the digested products again is controlled by the concentration of 
the salts, and this concentration will also affect the passage of digested and 
undigested material along the intestines . 

3 . Mineral constituents are required as constructive material for the formation 
of new tissue and building ill) of the bone skeleton . 

4. Milking animals require larger supplies of mineral matters to keep up the 
yield and average composition of the milk secreted . 

Considerations of Modern Research. 

Modern research dealing with the mineral nutrition of farm animals has to 
consider- 

1 . Mineral requirement of the various' species of farm animals. 
?. The correct balance or proportion between the different constituents. 

3. Relationship between the inorganic and organic portions of the ration . 
4. Effect of ouside factors, like sunlight and exercise on the mineral 

metabolism . 
5. Study of diseases caused by faulty mineral nutrition. 
6. Mineral constituents of various food stuffs . 

l. Of the mineral elements' required in the largest amounts for growth, &c ., 
calcium or lime and phosphorus or phosphoric acid stand out on their own, and 
this is very clearly indicated by the large amounts of both found in the milk of 
the lactating animals. It will be noticed that the faster the growth of the young 
animal, the greater the amount of mineral matter required and supplied by its 
mother's milk. 

Time 
Required 

Composition of Milk . 

For every 100 lb . of live weight a sheep or a pig requires about I lb . of lime 
and nearly 1 lb . of phosphoric acid, a calf requires about double these amounts 
and rather more phosphoric acid than lime . As a rule only about one-half of the 

Species . to 
Double 
Weight . Protein . 1 Fat. Sugar. CaO. P205 Ash. 

Woman 
Days . 
180 

Per cent. 
1.-6 

Per cent . 
3-3 

Per cent. 
6-2 

Per cent . 
0049 

Per cent . 
0056 

Per cent . 
0-25 

Horse . . 60 1 . 8 1-2 69 01.20 0130 0-30 
Cow . . 47 3-5 3-8 4-8 0161 0189 0-75 
Sheep . . 15 67 86 4-3 0250 0290 0.97 
Pig, . . 10 7-2 4-6 31 0395 0357 1.05 
Rabbit . . fi 1.5-5 10 .5 2-0 0.89 0.99 2-56 
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lime and phosphoric acid supplied in the food can be aissimibcted and retained, and 
therefore the actu,:d amount of food. consumed should contain at least double. the 
quantities absolutely necessary. 

The balance or proportion between the different mineral constituents is 
now recognised to be of importance, and any serious alteration in the b;ilance 
between two or more elements may affect assimilation, not only of these elements, 
but also of other constituents of the ration . 

3 . The relationship between inorganic and organic constituents of rations is 
Shown by the Beet that a ration which contains ample amounts of protein fat and 
carbohydrates may fail to produce normal gro\vtli if it is deficient in one or more 
of the mineral constituents . Addition of such will at once give increased growth 
and a nmch hotter ritilisation of the food stuff. 

4. Experiments lime shown that sunlight and even artificial irradiation, lo ;id 
to an imlnoved lime and phosphorus :issin - ilatiorn, ;md may even make up for the 
want of vitamine J) . 

5 . I)iSeNSes due to deficiencies of mineral matters have been reported from all 
parts of the world, and ;t concentrated attack to deal with :such dise;ises is being 
made the l;rst fete years throughout the Empire . 

Investigations on Phosphorus Deficiency . 
Sir Arnold 'I'hcfcr, with a large staff of workers, made a. very complete 

inve,stig:rtion on phosphorus deficiency n.s the, cause of several dise;ises in South 
Africa, which were completely checked by giving the ea,t'tle liber,ad, doses of 
honeneal . 

	

` II 
A full copy of his report .appeared three years ago in tile "Queensland 

Agricultural Jotnnal" for AIrarch, 1925 . Unfortunately, not much riotice of the 
importance of his discovery was' taken by readers ;it, the time, rind only his persomcl 
visit to the Cool monwearlth gave a fresh stimulus to this matter, more particularly 
:is both. lie and I)r. .1 . 13 . Orr, I)ireetor of the Hewett 13esearelt Institute, Aberdeen, 
;mother oversca visitor to our States, eleprrly recognised similar w' ;a.nts in our 
pasture as well as clear signs of ina,linitrition. The hrincil, al sickness due to 
phosphorus deficiency in South Africa, is the Styfsiekte' or stiffsickness, with its 
most obvious outward sign of bone chewing, or osteopliagi:r . This is a specific form 
of deprived appetite, showing by cattle having a predilection for bones, chiefly 
bleached bones. 

	

In more :aggravated cases even petrifying bones and rotten carcasses 
are eaten. The animals are easily tested in praetiee if they are marked cravers, 
slight crave'rs, or non-cravers, which is very useful for experimental purposes'. The 
osteoldaotgia is a precursor of serious dise ;ises, stunted growth, poor condition, and 
heavy mortality. Feeding the animals with 3 oz . of bonemeal pct- head per day 
absolutely controls the disease, and enormously improves the condition of tho 
cattle . 

A few diagr;uns shown in Sir Arnold Theiler's report, which is repuhl ;sllecd in 
full in the September number of the Journal, clearly demonstrate the improvement 
in growth, increase of food consumed, ke . I'articnha,rly interesting is the quick 
change tvlhielt takes place -when batches of the experimental animals have their 
treatment reversed, the controls receiving bonemeal, and the boneane:il witlidr;twn 
front others. The change in the anitnats' manifests itself in ;1 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 phosphorus avas supplied in various forms, but the results' obtained were 
the same . Addition of Dime did not prevent osteophagia, but rather increased 
the evil . Boneaneal as the best and cheapest form of phosphatic available in South 
Africa was chosen for general use. Mineral phosphates' were tried, but were found 
too costly and rather difficult of digestion ; superphosphate was found to cause 
digestive troubles . Precipitated calcium phosphate behaved very much like bone 
phosphate. In finely ground Nauru and Ocean Island phosphate we' have a natural 
pure tricalcic phosphate which can lie safely used in place of bonemeal . 

Application of phosphatic fertilisers to pasture, in South Africa using 500 lb . 
superphosphate per were, produced the same results as bonemeal feeding, but, of 
course, this is of not much practical value to our pa,sturalists, as phospluttie 
manuring oil ;I large scale would not be an economical proposition . 

The w;mt of phosphorus was traced by Sir Arnold Theiler and his co-workers 
to the p rstures and to the soil itself, and in all the affected areas, the soil showed a 
great Lick in available phosphoric acid, being generally less than .001 per cent. 
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There can be no doubt that our stock suffer to some extent, more so in certain. 
districts', from a phosphorus deficiency, which becomes more evident and pronounced 
in drought periods. A supply of phosphorus just or barely sufficient for mainten- 
ance 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 

oz . of bonerneal per head per week snore than an ox, whereas in an advanced 
stlige of pregnancy as much as 28 oz . boneineal per week were required to prevent 
osteopliagia . 

Comparison of Composition of Pasture Grasses. 
()f particular interest is the study of the folloN\- ing table giving the composition 

of I ; ;tstore grasses as found in South Africa, in Queensland, &c., as compared -with 
gc.o,1 I?uropean pasture. 

Lack of Protein. 

The most striking feature is the high percentage of protein, lime, and phosphoric 
acid, calculated 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 
rielier than the best of our own pastures . On Falkland Island, -which is heavily 
stocked, a considerable falling o f in the stainina of the sheep has been noted 
and is due to the fact that the pasture was never fertilised . The mineral constituents 
lime and phosphoric acid are very low. The great falling off in nutritious quality 
of the South African pastures with age is clearly shown, more particularly the 
great reduction in the phosphoric acid contents of the ash, which is quite good in 
November, becomes already low in January and March, and falls away to practically 
nothing in May. 

A similar condition exists in the Mitchell grass pasture and. a distinct want of 
phosphoric acid in the older growth is to be noticed. 

The great increase in the protein contents of paspalam pasture due to 
application of a complete fertiliser, with an extra supply of nitrogenous manure, is 
also -worth noting . 

It has been found that the supply of lick will lead to greater consumption 
of fodder, and greatly help in the digestion and assimilation of all nutrients, hut 
after all it cannot create protein if it is not there, and the actual value of a 

Analysis of 

Protein . Fibre. 

Water Force Material . 

Ash. I CaO. P,O,, . 

Fattening Pasture, Romney Marsh, eaten . . 229 20'2 8'7 0'99 1^01 
Fattening Pasture, Romney Marsh, non-eaten 13-5 28-2 5 6 0-75 0 65 
Non-fattening, Romney Marsh,, eaten . . 21-1 20-2 1 7-6 0-90 0,89 
Non-fattening, Romney Marsh, non-eaten . . 12-3 29-2 5-6 0-73 0-58 
Poor Average Pasture, England, eaten . . 15 .9 25 -2 5-5 0-56 0-60 
Poor Average Pasture, England, non-eaten . . 11-4 29-3 3-1 0-30 0-37 
Pasture, Falkland Island, eaten . . . . 12-2 . . 4'6 0-29 0-54 
Pasture, Falkland Island, non-oaten . . . 7-0 2-5 0- 14 0-25 
Mixed Pasture, South Africa, November . . 19-4 22-5 11-6 0-31 0.60 
Mixed Pasture, South Africa, January . . 13-8 25-0 7-7 0-50 0-22 
Mixed Pasture, South Africa, March . . . . 7 - 2 33-7 5-9 0-43 0-24 
;Mixed Pasture, South Africa, May . . 4-1 34-9 5-9 0-50 0-07 
Mitchell Grass, Queensland, green, 1926-27 . . 7-9 31-7 10 .9 0-62 0-38 
Mitchell Grass, Queensland, yellow, 1926-27 . . 6-0 28 -9 10-7 0-44 0-20 
Mitchell Grass, Queensland, roughage, 1926-27 2-8 32-9 10 .0 0-38 0-12 
Mitchell Grass, Queensland, midgrowth, 5 - 5 410 123 057 0-37 

1913-14 
Queensland Average Mixed Pastures (15 6-3 41-2 1 11-9 0 - 49 1 0-45 

samples) 
Paspalum 'Pasture, Unfertilised, 9 days old . . 8 - 2 25 -4 12-7 0-72 0-55 
Paspalum Pasture, Unfertilised, 44 days old 6-8 29 - 8 11-9 1.-15 0-37 
Paspalum Pasture, Fertilised, 9 days old . . 15-5 24-1 13 -3 0-50 0- 66 
Paspalum Pasture, Fertilised, 44 days old . . 7-4 35 -9 10-2 0-63 0-40 
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feed must depend principally on the amount of protein it supplies . 

	

I 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 pli0slihorus is, although not in such a 
pronounced degree as found by Sir Aruold Theiler in South Africa . Only in 
very isolated eases our soils contain less titan 0.01 her cent. of available pllospl,oric 
acid, which means about 300 lb . per acre foot, whereas the soils in . South Africa, - 
showing disease, have only .001 per cent. or 30 l1) . per acre foot . For years very 
full analyses of grasses, folders, Sc ., have been carried out in our agricultural 
laboratory, and only in a. very few cases such low amounts of phosphoric acid have 
been found in the samples as are recorded in South Africa . 

Sheep Affected by Malnutrition . 

Sheep will be affected by malnutrition in a similar tualtner, although the 
outtaard synnptotns are rarely so pronounced :1s' with cattle . Bore chewing, and 
more frequently licking tip of earth, are noticed ; an excessive liking for salt is 
also an indication of depraved appetite . The fact of sheep licking certain soil 
does not indicate that such soil would ntalw a good lick, as many a correspondent 
to this 1)epartnrmlt has asserted . The f,ir-reaching results of malnutrition are 
shown by stunted growths, loss of fecundity, poor percentage of laur1)ing, great 
mortality among young lambs, greater liability to suffer from worms, and attack 
11y blow flies . Of course :111 flieso symptoms become more pronounced daring 
periods of drought. A large number of Imstoralis'ts tried to save their shccp from 
starvation by giving them salt licks, and in many cases Micro the drinking water 
was also saline, actually killed the sheep through salt poisoning. The actual ;(mount. 
of salt required by sheep is extremely small, only about 4 to :`> l1) . of salt are, 
required per annum, and this' quantity is generally fully supplied in the pasture 
grass, and drinking water. 

	

The other mineral constituents, link and phosphoric acid 
ueecssary for the maintenance of an adult sheep, are generally- supplied by good 
uatnral pasturage, but ill the ease of elves the requireinents ittercasc rapidly during 
pregn;lney and remains high (luring the lactating period, so that the amounts 
supplied 11,1" pasturage are in a great number of places not sufiieient to cover the 
demand . Tire requirements of a, young growing 1 :11111) are equally high, aa11 .from 
two to three tithes ;greater than those of ,.to adidt sheep. 

The actual amounts of lime atul phosphoric acid removed froin the soil 1)y' wool 
and sleep are very snail, anlounling to a few ounces per acre. annually ; even with 
fairly heavy stocking of, say, one ~hoop to 2 acres, the :nnount of link phosphate 
removed would be approximately only 1 l1) . per acre per annum ; so that, with an 
:overage atnonut of one-lnurdredth of a. per cent . of available phosphoric acid in a 
soil, the supply Nvoula last taany hundred years. IInfortuuately, the situation is not 
quite as favourable as it- appears at first sight. Stock naturally prefer the best and 
most succulent fodcicrs and remain in such localities, and as a. consequence the best 
and most nutritious grasses are eaten out eontinually and are likely to disappear and 
I,e replaced 1)y coarse, poor varieties. As previously point(, ([ out, amounts of mineral 
constituents m

,
ust 'ho, available in large excess, both for vegetable and animal -rowth . 

Analyses of Soil . 
J~Ir . .I . 17 . Thomas, when making his investigation on the feeding of shec,p under 

(1rongllt condition, drew particular attention to the great difference betiveoll tile 
pebbly and rolling (]owns in CentrA Queensland with regard to nutritive value and 
p:11otability of the �lasses . The pebbly downs always shot\, a tench higher lambing 
perecntage, better growth and yield of wool . 

	

These facts tt- ero explained by analyses 
of the soils tm1(lo' in our laboratory . 

	

The physical condition of the pebbly downs soil. 
tvas much better than that of the elaye3" downs, showing much better ea-pillarity. 
humus and nitrogen contents of both soils were rather low, lime plentiful. both total 
:rnd availible amounts, tile amount of available phosphoric .0195 per cent, in pebbly-
(lowns soil aguinst .0014 per cent . in e.l a.yoy down soil, which is dangerously low. 
'['lie actual aloouut of feed grown in good seasons is much larger on tile, rolling downs 
soil, but the fodder is not so well relished as the sparser growth, but more varied and 
Ialatable feed of the, pebbly (downs . 

The principal £odder grass in the western country is lliteholl grass, tvltich is the 
most drought resistant of our grasses, but its nutritive value is geuorally very much 
overrated . The quality varies very much according to seasons, as shown by a great 
number of analyses, but is at its best. in its young growth . 

Hinders grass requires a better rainfall than Mitchell grass, but is a more 
nutritious 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 
highly nutritious in their earliest stages of growth, but lose their nutrition value 
very quickly when drying off. 

Edible herbs and shrubs are available in most districts, although restricted in 
the main areas of Central and Northern-West Queensland . 

Looking over a short list of analyses of such fodder plants, it will be noted 
many of them are of high food value. The prickly acacia bush stands out on its 
otivn on account of high protein contents, and is therefore greatly relished by stock. 

Food Supply in Time of Drought. 
The greatest problem facing the stockowner is the feeding during drought 

periods. From the previous remarks it is quite evident that the roughage available 
in such periods is of exceedingly low feeding value, and therefore the problem 
resolves itself into supplies of proteins, minerals, and roughage itself . 

Proteins can be supplied principally in forms of maize and other grains, and 
prepared concentrated fodders in the form of nuts or cubes, in lvhich mixtures of all 
sorts of grains, by-products, and milling offals can be utilised with advantage. 

Lucerne hay is of great value, being high in protein and minerals, and at the 
same time is a palatable roughage, Lut, unfortunately, high cost limits extensive use. 
The supply of roughage is the most serious problem N drought time, as it is quite 
impossible to maintain sheep on licks or grains alone. 

What could be done with regard. to conservation of fodder for roughage, bush 
hay, and perhaps in some cases fodder crops, chiefly sorghums, are problems of the 
future . In the meantime the liberal use of, phosphate licks will improve matters, 
and stock 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 lick at present recommended, and already successfully used in several places, 

is made by mixing one part of c oarso salt (free from large lumps) with two parts finely 
ground Nauru or Ocean Island phosphate. 

Nauru phosphate is an excellent substitute for borreiueal, as it is cheaper and 
contains a much higher percentage of lime and phosphoric acid than boneineal. It 
is just as digestible as bonenreal, being soluble in weak acids on repeated extraction . 
The reports spread by some interested persons that Nauru phosphate has caused 
digestive troubles and ulcerated intestines is absolutely without foundation . Pro-
lessors McCollum, Hart, and Fuller proved nearly twenty years ago that pigs could 
be equally well supplied with the necessary phosphorus in the form of inorganic 
phosphorus compounds, such as precipitated calcium phosphate, mineral phosphates, 
&c ., as in the form of organic phosphorus compounds such as those found in bran, &c . 
(Research Bulletin No . 1 of the Agricultural Experiment Station, of the University 
Wisconsin, June, 1909 .) 

The use of phosphaatc licks is of particular importance when feeding on scrub, 
as practically all our western] scrub trees contain in. the ash of their leaves a very 
large amount of lime and very little phosphoric acid. Any large excess of time 
accentuates the want and deficiency of phosphorus . 

When feeding very dry, coarse roughage, the addition of small amounts of 
Epsom sales, about 10 lb . to every 100 lb . of lick, 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) inay have a beneficial effect . 

Quantity of Licks to be Supplied . 

It is of importance that the stockomner has a. rough idea how uiuch 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 can, get ill) to 6 oz . of phosphate 
per week. As the Nauru phosphate has neither taste nor odour, the animals in some 
cases do not take readily to the lick, and in such cases sprinkling the lick Avith a, 
little molasses, or adding about 5 to 10 per cent . of linseed meal, or any other meal 
to the :pick will induce the animals to eat the lick more readily. The addition of 
these materials is discontinued or reduced wben a sufficient amount of lick is con-
sinned. An extra amount of phosphate will not hurt the sheep, but all increased 
amount of salt may do serious harm . Keep a supply of lick going the whole year 
round, so that the animals can get it any time they want it. 

42 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 
TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF OCTOBER, 1925, IN THE AGRI -

CULTURAL DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING 1925 AND 1927, FOR 
COMPARISON . 

NOTE.-The averages have been compiled from official data during the 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 . FRANCIS, Assistant Government Botanist . 

C 

T 

D 

Oliver's Sassafras (Cinnamomum Oliveri) is illustrated by the accompanying 
pictures . It is a large tree, attaining a height of about 130 feet . The bark is, 
brown or dark brown in colour and is rough with hard, 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 fragrance 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 in the rain forests from Port Macquarie in New South Wales; 
(R . T. Baker) to Eungella Range (west of Mackay), Queensland . 

AvX11AGE TrTAL AVERAGE TOTAL 
RAINFALL. RAINFALL. RAINFALL . RAINFALL . 

ivisions and Stations. No, of Divisions and Stations. No . of 
Oct. Years' Oct., Oct ., Oct. Years' Oct,, Oct, ,. Re- 1928 . 1927 . R_ 1928 . 1927, cords . - -. cords . 

North Coast. I South Coast- In . In . In . -ntinued : In . In . In . Atherton . . . . . . 0'58 27 007 0'59 Nambour . . . . . 2'98 32 0'72 4'37 Cairns . . . . . 1'84 46 0'05 1'72 Nanango . . . . . 2'30 46 1'26 3'38 Cardwell . . . . . 1'95 56 0'1 ; 2'11 R1~ckhampton . . 1'80 41 1'26 2'19 ooktown . . . . . . 1'03 52 0 0'10 Woodford . . 2'50 41 0'78 2%, 5, Herberton . . . . . 0'89 41 0'04 0'86 
ngham . . . . . 1'55 36 0 1'66 
nnisfail . . . . . 2'89 47 0'08 3'35 Darling Downs. Mossman . . . . . 2 83 15 0'34 4'22 
ownsville . . . . . 1'24 57 0'62 0'45 Dalby . . . . 2'04 58 1'07 2'66 

Emu Vale . . 2'18 32 1'60 4'50 
Jimbour . . . . . 1'88 40 22.5 2'87 Central Coast. Miles . . . . . 2'00 43 0 27 2'83 Stanthorpe . . 2 55 55 1'83 2'62 Ayr . . . . . . . . 0'97 41 0 0'19 Toowoomba . . 2'56 56 1'65 3'16 Bowen . . . ., . 1'05 57 0'04 0'90 Warwick . . . . . 2'28 63 1'55 2'99 Charters Towers . 0'67 46 0'19 0 35 

Mackay . . . . . . j 1'78 57 0 1'98 
Proserpine . . . . . 1'SO 25 2'09 3'25 
t. Lawrence . . 1'77 57 3'21 3'01 Maranoa. 

South Coast 
Roma . . . . . 1'77 54 0 2'99, . 

Biggenden . . . 2'29 29 0'49 3'41 
Bundaberg . . . . . 2'01 45 0'45 3'01 State Farms, &c. 
Brisbane . . . . . 2 56 77 1'30 7'15 
Caboolture . . . . . . 250 41 1'44 2'55 Bungeworgorai . . . 1'47 14 0'25 2'12' Childers . . . . . 2'46 33 0'27 4'86 Gatton College . . 2'04 29 1'39 2 84- Crohamhurst . . 333 35 1'53 5'74 Gindie . . . 1'40 29 2'32 Esk . . . . 247 41 1'79 6'68 hermitage . . 1'90 22 1'26 3'46 Gaync ah . . . . . 2'37 57 0'44 4'19 Kairi . . 1 01 14 0'28 0'70 Gympie . . . , . 269 58 2'25 4'54 Sugar Experiment 1'54 31 0 1'86 Kilkivan . . 2'59 49 3'14 5'09 Station, Mackay Maryborough . . 2'68 56 0'48 7'05 Warren . . . . . 2'02 14 0'47 2'58 
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Photo: W. D. Franca, . 
PLATE 168.-OLIVER'S SASSAFRAS (Cinnamomum Oliveri). 

A large tree in the rain forest to the east of Traveston. 

	

The peculiar pustular bark 
is shown in the picture. 



PLATE" 169.-HERBARITTM SFECIIVIENS OF OLIVER'S SASSAFRAS. 
A shows a dr'v fruit partl'\- 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 scale insects. 

	

A flowering specimen is shown on right. 
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INKWEED ERADICATION . 
By N, A. li . POLLOCK, -Northern Instructor in Agriculture. 

Experiments Conducted. 
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The greatest trouble that settlers experience in many of the heavy scrub areas 
of (lvueensland in grassing land, on which the felled scrub has recently been burnt off, 
is due to the heavy and persistent growth of ink wood (Phytolacca octandra), which 
if not destroyed, soon covers the ground and smothers the young grass shortly after 
.he sued has germinated . The most satisfactory and economical method of dealing 
i,vith the trouble gill be found, it is considered, in pulling up the young Inkweed 
plants as they nIipea.r, thus giving the young grass opportunity to become established, 
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 certain areas, however, notably in the vicinity of Millaa Millaa, where the 
rainfall is heavy, the growth of Inkweed, many settlers claim, has been too rapid to 
allow of extermination by hand pulling or hoeing, causing many areas on which Brass 
seed was sown after the scrub 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 
i+arried out during the present year by Mr . Field Assistant Tarrant, of the Atherton 
office . 

The design of the experiments was as follows :- 
1. Roberts' Prickly Pear Poison, in strength as supplied . 
2. Cooper's Weedicide-1 part to 75 parts water. 
3. Cooper's Weedicide-1 part to 50 parts water. 
4. Arsenic Pentoxide-z- lb . to 1 gallon water. 
5. Arsenic Pentoxide-a lb . to lz gallons water. 
6. Arsenical solution-1 lb . arsenic and 2 lb . caustic soda to 25 gallons water_ 
7. Arsenical solution-2 lb . arsenic and 4 lb . caustic soda to 25 gallons water.. 
8. 2 lb . ferrous sulphate to 1 gallon water. 
9. 1?, lb . ferrous sulphate to 1 gallon water. 

The cost of the materials were- 
Roberts' Prickly Pear Poison, 3fi d. per lb ., Wallangarra. 
Cooper's Weedicide, 52s. 611 . per 5-gallon drum, Brisbane . 
Arsenic Pentoxide, 37s. 4d . per cwt., Brisbane . 
Arsenic, 40s. per cwt., Brisbane . 
Caustic soda, 40s. per cwt., Brisbane. 
Ferrous sulphate, 16s. per cwt., Brisbane . 

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

Mr . Tarrant reports :- 

OLD INKWEED TRIALS. 

These were conducted in January at E. Grindie's farm, Moregatta, where the 
Inkweed was of three years' growth and almost impenetrable . Lines were brushed 
to facilitate operations and to allova application from each side of the 12-foot strip ; 
each plot took from eight), to ninety minutes to treat, excluding, the time required 
for brushing the lines, which implied a period of two days, approximately to treat 
an acre . Heavy rains occurred each day during the applications, causing a postpone-
ment of Cooper's Weedicide and ferrous sulphate treatments until finer weather 
prevailed. 

Plot (1) Robots' Pear Poison at full strength .-The plants showed a scorched 
effect within five minutes of the application, all top growth and roots being dead. 
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PLATE 170.-INKWEED EXPERIMENTS. 
P lot treated with Arsenic Solution without effect . 

PLATE 171--YOUNG INKWEED 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 effect until after three clays, when the leaves and small branches were 
killed ;_ but within three weeks fresh growth was made from the main sterns, and 
several weeks later the plants appeared as vigorous as before the application. The 
cost of the material was at the rate of lOs. 10d. per acre, with 40 gallons of solution . 

Plot (3) Cooper's Weedicide at 1 part to 50 parts water.-The experience here 
was similar to that in Plot 2, while the cost per acre of the application was 16s. 3d . 
at the rate of 40 gallons. 

Plot (4) Arsenic Pentoxide, 1 - lb . to 1 gallon water.-After four days the effect 
was noted on the foliage, and in five weeks the plants had died down to the ground, 
but new growth appeared from the roots. The cost of the application was Gs . 8d . 
per acre at the rate of 40 gallons. 

PLATE 172.-SHOWING PLOTS OF INKWEED Or 3 YEARS' GROWTH TREATED IN 
JANUARY. PHOTO. TAKEN IN ,TUNE. 

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, I . lb . to lY 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) Arsenical solutions, and Plots (8) and (9) Ferrous Sulphate 
solutions.-These application showed no appreciable effect on the growth. 

YOUNG INKWEED TRIALS . 
These trials were conducted in May on T. Fraser's farm, Lorenz Creek, where 

the Inkweed was not of snore than six months' growth, and offering no difficulty in 
applying the treatments. Viewing the effect of the sprays on the older growth in 
January, an alteration was made in the treatments, in which the results were as 
follows :- 
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PLATE 173-YOUNG INKWEED Or UNDER A YEAR'S GROWTH. 

PLATE 1 %4:.-INKWEED EXPERIMENTS ON YOUNG INKWEED. 
Left-11b . Arsenic Pentoxide to 1 gallon water. 
Right.-Mb . Arsenic Pentoxide to It gallon water. 
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Plot: (1) Pobezts' Pear Poison, full strength.-Within five minutes after treat-
ment the foliage v.as all scorched, and within ten days all growth and roots were 
dead . The cost per acre at an application of 20 gallons was 55s. 

Plot (2) Roberts' Pear Poison, half Arengtb.-This treatment took several hours 
to show any effect, but in tvvc'lve days all growth and roots were killed. The cost of 
the application at 20 gallons was 27s. Gd. per acre . 

Plot (3) Arsenic Pentoxide at '- lb . to 1 gallon water.-No effect was shown 
on the plants until the third day, but in fourteen clays all growth and roots were 
dead . The cost of the application at 30. gallons per acre was 5s. 

Plot (4) Arsenic Pentoxide at ', lb . to 11- gallons water.-The effect here was 
as successful as in Plot (3), but much slower . The cost of the application at 30 
gallons per acre was 3s . 4d . 

PLATE 175.-TriE EFFECT Or IIOnuRTS' PRICKLY-P.EAII POISON ON YOUNG INKWEED. 
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 (5) Arsenio solution at 2 11) . arsenic- and 4 lb. caustic soda to 12 gallons 
,voter.-Used at the rate of 30 gallons per acre no effect, was noticeable at any time 
after the application. The time occupied in applying the treatments was at the rate 
of eight to ten hours per acre. 

When the plots were inspected in comliany with Mr . Tarrant on 10th June it 
was noted that the plot treated in January with 11oberts' Pear Poison, where the 
lnkweed lead been completely destro -ed, showed a. heavy growth of Bi,llygoat Wood 
(Agerafton carag,~!oides) . This weed is an annual of late season growth, common to 
the Tableland, which (ties down in the winter and is useful in the maize areas in 
assisting to burn oft-' tile dry cornstalks, an office it may possibly perform to advantage 
with the dry Inliwced . On old Inkweed, of the applications made, -Roberts' Pear 
Poison, only, appears to be effeetive, but the cost of £3 Ss. 9d. for poison added to 
that. of two days' labour in nhlilcin :;, as well ;cs the llrushing of tracks, does not 



(588 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

[1 DEC., 1928 . 

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 lukweed growth when the land was renown with grass seed . 

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

On the Young Inlcweed growth the cost of the treatment with Arsenic Pentoxide 
at 5s. 6d. or 6s . Sd . per acre, plus that of labour in applying, is the most reasonable, 
but it is probably that the treatment would also kill out any grass growth and thus 
necessitate a. reseeding. 

Possibly, . if the, Inkweed were allowed ,-o germinate on the new clearing, and 
then destroyed by spraying before the grass seed was sown, success might be achieved. 

PLATE 1.76.-ROBEnTS' PRICKLY PEAR POISON ON INKWEED Or OVER 
3 YEARS' GROWTH . 

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 cleaving at the least cost . 
In the case 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 Inlcweed plants by hand . Should this not be found practicable 
over the whole area, alternate strips might be given attention which would allow a 
pertain amount of grass to be secured and thus give greater facility for spraying 
the other strips where the Inlcweed had taken possession . 
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GINGER GROWING IN QUEENSLAND . 
By A. F. GIBSON, Senior Instructor in Agriculture. 

A good deal of attention has lately been drawn to the cultivation of ginger as 
a crop which is suited to the soils and climate of Queensland, but it must 'be 
remembered that the consumption of ginger within the Commonwealth is compara- 
tively small, but by means of an advertising campaign 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 672,1 tons of ginger was imported to the Commonwealth from 
overseas, chiefly from China. This includes green, dry, and partially and wholly 
preserved ginger which could be produced in Queensland by the cultivation of 
approximately 200 acres of land-hence the need of caution is reiterated in regard 
to ginger production . 

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

PLATE 177.-A HEAVY CROP OF GINGER ON THE SLOPES of BUDERIM MOUNTAIN . 

A visit was recently paid to Buderim Mountain to ascertain 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 recently- may be largely responsible for this . 

	

The article in question 
stated that "although the markets may fluctuate slightly, growers may expect to 
receive an average price of approximately £56 per ton." This price is, of course, 
for large quantities, 9d . per lb . being obtainable for small lots . 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 c.i.f., or 31d. per lb. Semi-preserved 
'roger in syrup is landed in Brisbane at £40 per ton c.i.f., and in regard to this class 
of ginger it may be stated that in a 2-cwt. cask of partly preserved ginger, not more 
-than 20 lb . would be represented b 'y syrup, and this of a heavy density. 

	

Intending 
growers should consider the position before taking definite steps in the matter . 

Ginger growing has occupied. the attention of the residents of Buderim Mountain 
and surrounding districts for many years, and it is known that a present resident of 
Buderim successfully grew ginger forty years ago. Perhaps one of the most 
,experienced growers at present in that district is Mr. A. I. Burnett, who has been 
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growing ginger for the past twenty years. This gentleman's property is situated on 
the western slopes of Buderim Mountain, at Glemnount, and he has approximately 
an ; acre under ginger. The soil is a medium clay loam, and is distinct from the 
typical red volcanic soil usually associated v,-ith Buderim Mountain . Ginger, when 
properly cultivated and fertilised with heavy applications of bone dust, can be 
produced on the slopes of Buderiui Mountain of a quality superior to the ginger 
imported from China, and with the advantage of being fresher than the imported 
article . Mr . Burnett states that he has produced up to 5 tons per acre, and that 
4 tons is regarded as an ordinary yield under favourable conditions. His practice is 
to prepare the area well ahead of planting, ~N-hich should take place in October. 
The ginger is' planted in drills (previously fertilised) spaced 2 feet apart with 
9 inches betivecn the sets 'which are planted at a depth of 13 inches . Plant ginger,, 
which shows signs of growth, or as it is termed "shot" ginger, is preferred. 
for planting purposes. Immediately following on the planting, a heavy mulch o£ 
grass is applied to the whole of the area, but not just immediately over the sets . 
Thus the appearance of a newly planted area . i s practically a mat of grass to the 
depth of 2 to 3 inches . 

	

It requires approximately 1 ton of plant ginger to plant an 
acre on the lines advocated. 

The object of the mulch is threefold-(a) It retains moisture in the soil, (b) it 
retards and keeps clown weed growths, and (c) it gives an added pungency to the 
ginger . 

Little or no v-eed growth wilt appear if the initial preparation of the soil has 
been thorough, and any such growth can 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 utilised for dryiug-jam and chutney and 
other manufactures-and when harvested for this purpose the yield obtained is only 
about half that produced when the rhizomes are allowed to mature . 

Young ginger is both tender and free from fibre, which is objectionable 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 a better 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 crop 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 crop the whole operation is one which 
can 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 ~York satisfactorily-unavoidable . 

As an adjunct to fruitgrowing and other industries in those districts which have 
a soil and climate suited for ginger growing, the crop has much to commend it, and 
provided that growers, as a body, will co-operate with the object of maintaining a 
high standard of ginger, there should be no reason (when the supply equals the 
demand) for importations to continue . 

The need of caution in the future to prevent over-production, however-as. 
Queensland cannot hope to compete in an export trade-is imperative . 

THE DAIRY HEIFER. 
The dairy heifer is a unit of the potential 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 and milk production are so heavy on high-producing 
dairy females that every opportunity must be given for growth and development 
before the animal begins her lactation period . 

Improper feeding and breeding at too early an aged are two factors to avoid. 

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

Do not alloy the dairy heifer to get a setback by turning on to scant pasturage 
or by improper feeding.-C. F. -MCGRATH, Supervisor of Dairying . 
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THE CONSTRUCTION OF MOTOR TYRES. 

ENSURING GOOD SERVICE AND DURABILITY . 

By RADIATOR.* 

Fabric or canvas consists of interlaced cotton strands known as warp and weft ; 
the warp being the longitudinal strands, and the weft the cross strands. When 
fabric is' used as the base for a motor tyre, considerable friction is caused in these 
interlaced cotton strands. 

Consider a tyre rotating as the car moves. The portion of the tyre touching 
the ground is slightly flattened. This flat portion keeps on moving around the 
tyre as the tivlaeel rotates. The result is that every portion of the circumference is 
pressed in slightly and allowed to expand again once, for each revolution of the 
wheel. The degree to which the tyre is inflated, of course, affects the exert by 
which the tyre is flattened ; naturally balloon tyres are flattened much more than 
high-pressure tyres. This constant flexing of the tyres naturally causes internal 
friction in the tyre . 

In the ease of the fabric tyre the constant. flexing causes the interlaced strands 
to rub the one against the other, and as well as generating a lot of heat by friction, 
the strands also chafe. The heat generated causes the rubber to over-vulcanise and 
so become rotten . On account of these defects the fabric tyre is only suited for 
high pressures where the amount of flexing is extremely small. 

The cord tyre overcomes the defects of the fabric tyre 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 comparison between the two tyres will be - better understood when the 
construction of the tyres has been explained. 

After the cotton cords have been cleaned at the tyre factory, they are impreg-
nated with the very best of rubber ; this means that each cord is surrounded with 
a film of rubber that will act as a. cushion when the tyre is flexed . The process of 
impregnating the cords is known as "proofing." 

In the case of fabric, the material is spread with a coating of rubber, but it is 
obviously difficult to separate each strand from its neighbour in the fabric. 

The tread is always of hard rubber, and is placed on the tyre in various waya 
by different manufacturers. Sometimes the tread is extruded complete 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. 

To the single cord process, the whole tyre (including the tread) is vulcanised 
together . This method produces a satisfactory tyre, but the objection is that any 
flaw in the vulcanising of the casing will be undetected . 

In the double cord process the easing is vulcanised in one operation, and the 
tread is vulcanised on in the second operation. 

The vulcanising 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 heated with steam and at the same time subjected to an enormous 
hydraulic pressure (about 2,000 lb . to the square inch) . This vulcanising process 
causes the whole tyre to weld together into one mass, and if the vulcanising has 
been a thorough success there should be no blisters in the rubber . 

This description of the manufacture of tyres will probably explain to the 
reader why tyres are so expensive. Although the malting of tyres is a scientific 
process, the reader must not think that good tyres cannot be made in Australia. 
Good tyres have, and are, being made in Australian factories. The raw material is, 
of course, imported, but it is hoped that in the near future Queensland will provide 
the necessary cotton at least. 

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

'In the "Farmer and Settler." 
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To conclude this article a few kvords about the preservation of tyres will 
probably be in season . 'I'`lke folloNviog points should always be adhered to :- 

(1) Keep the tyres inflated to file correct pressure ; an air pressure garage 
is an essential accessory. 

(2) Never run on a flat tyre, even for a short distance . It is liar better to 
remove the tyre and run on the bare rim. 

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

(4) Make sure that the wheels are alwa5 s correctly aligned. 

	

To rim a car 
with the front wheels badly out of alignment will mean that the tyres 
will be ruined in a hundred miles. Even a little inaccuracy ill alignment 
greatly shortens the life of the tyres. 

Always keep tike brakes equaliy adjusted and capable of being easily 
applied. 

Drive carefully. This last item is the most important of :1,11 . Never 
accelerate or brake suddenly, do not skid around corners, and never take 
a corner more sharply than necessar3- . Do not race uphill in gear . Every 
time that the wheels bounce off l:he ground they race and tear off a piece 
of rubber as ;soon as they again touch file ground . 

If the tyres are well cared for, and the car carefully driven, file tyre life will 
double that obtained if the tyres :ire not considered . Ilaving regard to the price 
tyres, the care is well worth while. 

BREEDING AND SELECTION OF DAIRY STOCK. 
13y C. F, McGRA'I'Tl, Supervisor of Dairying. 

The industry rkecds better cows, and the dairy farmers and breeders must breed 
and rear the better cows, because they do not now exist to ilre extent required . 

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

That this work can be done with the degree of success its importance demands 
is evidenced by file success attained by many breeders of high-class dairy stock in 
this and other States of the Comruonrvealth . 

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

Pedilrees alone do not indicate the quality of kuilk and butter fat that a cow 
will produce.. Such clkaracteristicss n.re file animal's heritage, and by careful dairying 
Nature's gift to her (,an be developed to its fall capacity . 

A successful stud master knows that a ccrtific :kte of registry ill a, herd book is 
not evidence of high dairy produetion, and he rcaliser3 that selection is not confirmed 
to pedigree . Attention. is given to the constitution, production, conformation, and 
general characteristics of the animals selected from which to breed. 

It is important that the constitution be sound, and this is iudieated by large, 
well-developed lungs and a broad :ill(] deep chest. A sound state of digestive organs 
is important and has a great irnilucnec on all the functions of the body, and snore 
especially on the secretion of milk . 

Dairy type and conformation are readily discernible by the trained eye of the 
stock breeder. An animal of the desired t,fpe and character attracts and fills his 
4Are rind is then subjected to a close examination for the points and characteristics 
essential in good dairy animals. 

A knowledge of tha derrlopmeut of dairy qualities in cattle is a, valuable aid in 
the selection and breeding of dairy stock. 

The development of dairy qualities in the fenkale begins by exciting the udder 
to unnatural activity by stripping it at fredkunt and regular intervals of al the mills 
secreted . 
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Care in handling and proper feeding are essential to produce high-quality dairy 
:animals, and if supplemented with a sound knowledge of selection and breeding the 
desired characteristics will be transmitted to the offspring. 

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

Breeding . 

A great deal has been written on breeding, mud mousy ureeders have contributccL 
to the literature on the subject and quote pedigrees mid discuss high-class animals 
that have been inbred. Such results invariably reflect the intelligence of an 
experienced stud master . 

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

There are several methods of breeding, as practised by stud masters-viz., 
inbreeding, line breeding within distinct fainilies, line breeding lvith distant strains 
of the same blood, and outcrossing, -which is the continued introduction of fresh 
blood. 

Inbre¢ding is the practice of mating closely rehited aniuials such as sire to 
daughter, son to darn, brother to sister. 

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

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

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

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

The problem confronting the stud breeders is to choose animals that possess 
outstanding desired characters 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 make-up of the 
individual in a herd, and for intensifying type and breed characteristics that will 
ensure that the offspring will inherit [lie character of the parents, to a degree equal 
to or better than their parents. 

Line Breeding. 

Line breeding inay be differentiated from. inbreeding as defining it as the mating 
of tyro animals identical to the extent of 25 per cent . and less than 50 per cent. of 
their blood. 

	

Line breeding is a popular practice with breeders, as it is not accom- 
panied with so great a risk of reproducing and fixing undesirable characters as is 
associated 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 characteristics . 

Out Crossing . 

Outcrossing 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 is frequently disappointing unless controlled by an 
experienced breeder. Ability to select sires with the characteristics necessary to 
maintain or improve the standard of the herd to which 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 `Fill enable the breeder to readily under-
stand why the outerossing method is often unsuccessful and misleading to the young 
and inexperienced breeder of live stock. - The pedigrees tabulated below clearly 
indicate the difference in the methods of breeding . 

43 



594 

	

QCEENSL_\ND AGRICULTURAL JOURNAL. 

	

[1 DEC., 1925 . 

INBREEDING . 

A 

l m 
No . 1 tabulation. indicates that A is inbred as son and daughter of sire 1) are 

mated. 
No . 2 tabulated example indicates that l] the clam of B (sire) and F the sire of 

C are trill brother and sister, so that. B and C' the sire rind dam of A are first cousins 
in blood. 

LINE JREEDINC . 
o. J . 
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r 
I's blood. 
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r 
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No . 3 tabulation indicates that A has been line bred to dam I. The dam C 
having; two lines of blood to I has been mated with F, whose sire II is a son of I, 
and the progeny C has been bred to the sire 11 who is a grandson of I. 

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

By this method desired individual characteristics of animals can be retained or 
intensified in the progeny. 

The breeder should make up his mind as to the breed lie considers most suitable 
and which he desires to establish, and then select the foundation stock from breeders 
whose stock come nearest to his ideal. 

A keen observation of the animals lie is breeding Avill enable him to cull his herd 
and select sires to fix; typo and character which are essential to success. Sound judg-
ment in Selection and mating and Judicious feeding ;ire necessary in the sueccssfuI 
establishment of a profitable dairy herd . 

No . 1 . No . 2. 
H 

r D r D ~ I 
rB 
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THE GROS MICHEL BANANA IN NORTH QUEENSLAND . 

Characteristics . 

AV . .1- . ROSS, Assistant Instructor in :F ruit Culture. 

Notwitlista,nding the Gros Alid :el baunna (known also as the "Fijian," 
"Jamaican," &c .) lrts been grown in a limited way for a munber of .years in 
Nort1L Queensland, there arc many people who are not acquainted with its 
c]ra.racteristics and excellent qualities, much less its requireuents from the. cultural 
standpoint . Tests conducted some time ago and followed by observation extending 
over a long period lmve established its value as a, commercial fruit, and also the 
suitability of many localities in different parts of the North for its successful 
cultivation . Its claim for attention, us regards the growing of it cur a mueli 
greater scale than liitlierto, is now being recognised as evidences by the number 
of applications for pl :mts received by those in. the position to supply . 

PLATE 178.-FINE HAND OF GROS A11C'HEL BANANAS, sHowING LENGTH OF FIiuIT . 

Tie intention of this article is to submit to the readers of the Journal a 
few observations, together with illustrations, whicli miglit be of interest if not of 
useful guidance. to those contemplating entry into this brancli of fruit production . 

Conspicuous among its clmnwteris'tics when compared with . tile, (,'ttvemlisll variety 
:ire :-Its tall growing habit, often attaining a height of .i0 feet fruui tile. ground 
to the tip of the uppermost leaves ; strong growth, leaving steins -t feet and more 
in circumference at the base ; open structure of the bunches, affording more room 
for tlo, development of the fingers or individual fruits which are rnsually very large 
and less curved than the Cnvendish ; and, lastly, wlint ma.v be regarded as its most 
desirable cliarncteristiv, the thickness and toughness of the slain of the fruit wliicll 
renders it capable of witlistandiog to a, greater degree the ordeal of rea,eliing 
distant. markets in a uiore s:tle :tble wmd:tion than is the case with ('ave~idish . 
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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 increasing popularity of the Fijian banana on the Southern markets 
in those days, the Alourilyan Syndicate and also the Department. of Agriculture" 
and Stock imported into this State, during the years 1909 to 1912, a quantity of 
Gros Michel plants' which were to be the foundation stock from whence supplies of 
plants could be distributed as required . A propagating area was established at 
the Kainerunga State Nursery (long since closed), and from this institution plants 

« Panama Disease." 

PLATE; 179.-PORTION OF PLANTATION Or GROS VIICHEL 
BANANAS, 12 MONTHS AFTER PLANTING . 

were sent long distances. The accompanying illustrations, taken quite recently on 
Mr . P. Monaghan's plantation at Kennedy, depict the progeny of the original 
imported plants, some of which were sent to the Cardwell district . 

It is generally recorded that the Gros Michel is subject to attack by what is 
called "Panama Disease" (Fusarimn cubense), a very serious malady in countries 
where this variety is extensively grown ; but it is noteworthy that during the time 
this banana has been grown in parts of North Queensland, continuously since 1910, 
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no serious symptoms of disease other than those associated with Cavendish have 
been recorded . On Mr . Monaghan's property, as well as in other plantations in 
the Cardwell district where this variety is grown, there are 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 is, firstly, that it was not until it was 
too late to stop the decline 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 bananas 
were then taking place. Further, the amended Land Act, restricting the ownership 

PLATE 180.-Gnos MICH1,L :13ANnNAS, sHOwING' HEIGHT 
AT wnICH BuNG.urS ARE BORNE. 
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of land to not more than 5 acres in the cases of unnaturalised Chinese-l:ogether 
with the growing popularity of Fijian fruit on the Southern markets and consequent 
poor returns to Northern growers-assisted to deter the opening up of new 
plantations in areas not immediately require(, for sugar and where facilities for 
transport were available. Again, the Cavendish or Chinese banana, as it is some-
times called, had in the latter sense of the term, an attraction for Chinamen, 
Chinese growers were disinclined to change over from the gro-kving of the Cavendish 
variety. 
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The reason why it is not grown in tine Southern districts is due to the fact 
that it requires a tropical climate and well-sheltered locations. 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 . 
\Vlren planted in congenial locations fruit 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. Select a well-sheltered 
location, preferably flat land rich in lnunus, for the plantation . Basin flats with 
high surrounding banks, such as are found contiguous to rivers and creeks', 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 club-shaped plants, i.e ., those talrering to a sharp point at the apex 
and having large butts. The depth at which plants are placed in the ground is 
governed by the size of the plants used ; but if allowance is made when digging 
holes to admit of there being a basin from 4 to 6 inches deep left nrormd the 
plant after the corm has been covered by 3 or 4 inches of soil, the operation will 
have been satisfactorily performed. The basin left around the plant will fill in 
during the course of later cultivation, which consists mainly in suppressing weed 
growth and retaining a good soil mulch, to aid conservation of moisture . 

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

WEEDS OF QUEENSLAND . 

By C. T. WHITE', Government Botanist . 

BUTTON WEED OR BUTTON MALLOW (Modiola caroliniana) . 
Description.-A weed of one or several years' duration, the steins freely branched 

and procumbent or more or less ascending, 6-18 inches long, stems and leaves covered 
with scattered hairs. Leaves orbicular in outline but much cut and divided, mostly 
about 1-f inches across, on slender stalks of up to 2-4 :inches in the lower leaves . 
Glowers solitary in the leaf axils, on slender stalks of about the same length or 
longer than the leaf-stalks ; spreading flat, about inch across . Petals 5, red. 
Fruits composed of about 20 carpels, the carpels blackish when ripe and clothed 
on the back in the tipper part with rather long bristly hairs. 

Distribution.-A native of Central America, the West Indies, and the wariner 
parts of South America and the 'United States, now widely spread in other part 
of the world as a naturalised weed. 

Connnon No.w.es.-Button Weed, Button Alallow, Red Mallow, Bristly-fruited 
Mallow, and Creeping Mallow are names variously applied to it . 

Botanical Name.-Modiola from Latin lIodiolus (dim . of inodius, Gr. modius) 
the Roman. corn measure, the fruit shaped like a bushel incasure ; caroliniana, a native 
of Carolina, U.S.A . 

Properties.-Like other members of the 1\In'.low family it no doubt has sonic 
value as a fodder . 

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

Botanical Refev ,ence . Modiola caroliniana, (L.) G. Don. Gen. Hist ., Pl. 1, 466, 
1831 . Modiola in2i,ltifida Moench . Mellr . 620. 
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A . Plant about half natural size . 
i: . Suigle flower (face view) . 

Single flower (bacl: view) . 
n. Ripe carpel containing seeds. 

A 
PLATE 187..-BUTTON WEED (Aodio'a ca.~olciin~~.a) . 

D 
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PIG TRANSPORT. 

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

The transport of stud pigs by horse-drawn or motor vehicle or by rail or steamer 
requires that they be comfortably accommodated in roomy crates, 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 exercised 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 arrival 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 crates 
are built, fitted with sliding entrance door and roomy feed trough ; the crate is, 
covered with sound bagging protection for tropical conditions-a special feature 
where stock have often to remain in the open at wayside stations or be conveyed 
to the farm some miles distant. 

It will also be noted that the crates are suitably stencilled with the particulars 
of the stock and the breeder's name and address, thus presenting a neat and 
attractive consignment which in itself cannot fail . to attract attention. 

PLATE IS- (Fig 1).-A STACK OF PIG CRATI .S READY FOR DESPATCH . 

Attention to all matters of detail counts much for success in matters associated 
with the breeding and sale of stud stock. The successful 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 attractive condition, for the arrival of fresh 
stud stock invariably creates considerable interest among the farming community. 
The farmer who receives a stud boar or sow in good order and condition in a neat, 
attractive, stencilled crate, and who can take the pig's pedigree from his pocket-book 
and exhibit it for the benefit of his neighbours, is certainly doing not only himself' 
but his district a good turn, for much depends upon the success of such purchases. 
If they are a success good business results ; if they are a failure the stud pig business 
receives a rather hard bump . 

It is up to breeders, therefore, to see to it that their stud stock go out to buyers 
in convenient, roomy utility crates-erates that can be made use of for other° 
purposes than for the mere transport of pigs from station to station or from farin 
to farm . 

Full details as to the size of crates, their approximate cost, &c ., can be supplied! 
on application to the Department of Agriculture and Stock, Brisbane . 



1 DEC., 7928 .1 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

601 

Speedy Return of Crates . 
Breeders should pay strict 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 crates than would be necessary if their crates 
were returned immediately after use. 

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

As the stud pig business is developing rapidly and as more stud pigs are now 
being handled than ever before, the crate problem becomes a more important one 
and one which causes many breeders great concern. If it cannot be arranged that 
the crates be returned immediately, purchasers should inform vendors by letter so 
that they will not be making unnecessary journeys to the local railing station in 
se :ireh of returoedl er ;ite'~ . 

PLATE 183 (Fig. 2).-Tr-m TYPE OF I'JG CRATE RECONINZENDED -,OR USE IN T.UIE 
TRANSPORT Or Pies PER RAIL, ROAD, OR STEAMER. 

Note style of door and attractive stencil o£ breeder's name and address. 

	

The trough 
does not show in this illustration . 

Bacon factories, which receive a few pigs in crates, are always prompt in 
attending to the return of the "empties," otherwise their business would be ehecked. 

It is equally urgent that, when purchasers do return crates, they should inform 
vendors by letter, so they will be on. the lookout for the crates . It is worthy of 
consideration that sales of stud pigs should be on a basis of delivery in crate on rail, 
free of all charges at purchaser's station. Such a system would save endless worry 
and annoyance. In actual practice, it is quite possible and satisfaetory. 

Crates Should be Kept Clean. 

Stud pig-breeders should he careful to thoroughly disinfect crates prior to 
despatch of stud pigs, and to be especially careful to redisinfect them again on 
arrival at the home farm . This is necessary by reason of the fact that bog lice, 
the most prolific and persistent of the external parasites of the pig, breed not 
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only on the pig's body, but also in cracks and crevices in the sties, roofing and 
partitions, as well as in pig crates, especially those that have hccm used for the 
conveyance of pigs that were infested with these parasites. 

Complaints have been made on several occacsioos of specially selected stud lugs 
arriving at their destination "siuothered in lice ." Nothing is store disgusting 
to the purchaser and the enthusiastic beginners in the business than to receive 
specially selected valtudde animals in such a condition. In fact, it gives the 
breeder a considerable set back, and, incidentally, p;ives the way for the introduction 
on to what is probably a clean .farts of a host of parasites, which rapidly accotnntodatc 
themselves and, in the course of at few hours, :ire breeding and thus increase t1wir 
numbers. Frequently when the ;uliucals left the' vendor's farm they were crated 
and guaranteed free from lice, though the vendors quite forgot to examine the 
old empty crates, which were used in desprttelaiug still[ pigs. Such c:u-clessness causes 
a great deal of harm to the vendor as well as to the industry ;a, s whole. 

Food Troughs in Pig Crates . 
It is absolutely essential that breeders should provide ;t suitable food trortgh 

in all crates used for the transport of pigs dry rail, road, or ste:nuer. The ;food 
trough should be constructed so tliat it is (-liable of Being used also as a water-troogli . 
It is a, decided advantage, too, where railway regul,itions permit, to provide sonic 
forts of bedding ill the crate, even if it is only clean, dry sawdust or moist sand . 
It will be argued, of course, that the latter would consiolerably increase the weight 
of the consignment, but generally tile freight charges oil crates are rated oil :r 
measurement, an([ not at weight basis. This is particularly so in large erates tvlrere 
the weight by mcasorcioent is iuv:iri ;ibly greater tliau if the, erates were actually 
weighed. 

In connection with the .food-trough, it is suggested where the pigs are to lcc 
forwarded over long distances, tli:it a, supply of food (pollard and ])"in in equal 
parts preferably) should be ]-laced in :t sugar-bag and tied to the crate in such 
a way as to be readily accessible for use :is required . A note attached to the 
waybill, asking that the food be mixed with water and given to tile pig or pigs 
at certain specified stations, is also suggested. 

The use of a stiff label attaclrcid to the crate, asking that the animals be given 
food and water, iuyari :tbly results ill attention being given as required . 

Prompt Advice re Despatch. 
Prompt advice concerning the (despatch of this class of consignment is essential . 

Delay and annoyance is possible and additional risk is incurred . It is advisable' to 
forward a telegram or letter, which insures as far as is hunta.rtly possible, s:itisfactiou 
to both parties. 

Freight Charges. 
In cases where it is necessary to ]n .ep:ay freight, it is a(lvis :dde' to add the 

approximate amount to the ]trice quoted for the :iniinal and to effect the sale on 
a F.O.R . (free on rails) destination basis in preference to a F.O.R. sender's st :ction 
rate . Delivery at destination is suggested in order to avoid the necessity of collecting 
freight after delivery has been given. If the. purchaser's station is one at which 
permanent officials are stationed, freight may be charged and collected by the 
officials before deliver}- is given. 

It would be a ntudt hotter proposition if sarit pig-breeders generally would 
quote for their stock on a cash with order basis, (delivery to be given in crate at 
purchaser's station, all charges paid to that station. Many breeders vrill, of course, 
consider this quite an impossible ]proposition, but it has been found from experience 
that once tire eystem is a pni,ctice and is explained to lmrchasers, it is superior to 
the return of crate' method, vvlaielt will always prove to be an unsatisfactory scheme . 

Protective Covering over Crates . 

Reference is made in the description of crates illustrated in Fig. I to the 
advisability of providing a lu:ssian cloth cover over the top of the crate, to ensure 
at least sonic protection froiu the rays of file sun, whilst the crates are awaiting 
delivery at senders' or puruhase'rs' stations This need not be an expensive item . 
An old chaff bag would he better than no covering at all. 
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Doors at Both Ends of Crate . 
In crates used for the transport of pnaturo stock or for large animals, it is ri 

decided advantage to have a movable door at each end of the crate and to liaVP 
thus door effaced in such a manner that, when the "catch" or "pin" is released, 
the door may be readily lifted out to permit of the free ingress or egress of the 
animal . `neli movable doors arc not difficult to construct :md are a decided 
advantage. Their addition need not necessarily increase the value of the crate 
very much . It is an advantage, too, where possible, to provide suitable h:uulles 
at each end of the crate to allow of the crate being snore readily moved :ilpont . 
For preference, these handles sliouid be arranged so that they are movable, and may 
be turned down out of the way when metes are being packed in trucks . 

;Side Boards . 
It is :idvisa'ble that the lowest board on the side of the crate be at least 6 inches 

in width and that it be nailcil or bolted close to the flooring boards . Where these 
lower boards are above the flooring, even if only 1 or 2 inches, the pigs' feet are 
li:c1de to become 'ill ured by being forced through to the outer edge :ind becoming 
"j:cnuned" if the (.rate is bumped er knocke .1 about. Where boarding is used in 
the crate it is a. decided advantage in ensuring that the bedding is not forced out 
of the crate. 

Legs on Shipping Crates . 

Most coastal, interstate, and overse:cs ylcilpping companies require that ship_ in�, 
crates be provided with stout legs pennittiog of an open space of :it least 4, and in 
some instance 6 inches underneath the crate. It wouLt be advisable for breeders or 
their agents, who are concerned in the shipment of pigs in crates, to ascert;iin the 
regulations before arranging the delivery of the pigs at tile wharf. The railway 
regulations governing consignments nmy be ascertained on application to any 
station-master, from whom musignors will receive every courtesy :.trail assistance . 

'THE FARM PRODUCE AGENTS ACTS, 1917 to 1928." 
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The first T'mml Produce Agents Act Avas passed in 1917, the objective being to 
ensure supervision over farm produce agents in their dealings with those for whoin 
they were acting as selling agents . It was found that this Act did not meet all 
requirements, and, with a, view to remedying defects and to render its administr:2tiou 
more effective, the Minister for Agriculture :md Stock (Hon . VV . Forgan Smith), 
during the last session of Parliament, introduced an amending Bill . This measure 
w,is passed through all stages, and has now received the _loyal, assent. 

The chief amendments relate to the keeping of trust accounts by agents, the 
prescribing of the books :lnd records of transactions and their inspection by authorised 
persons, and the lmyrnent to principals of the proceeds of sales within a given period . 

It is provided that all moneys received by an agent in respect of the sale of 
produce. on beli :cl1f of :L client shall be paid into a special trust account called the 
"Farm Produce Account." The I)e_partment of Agriculture is to be notified of the 
name of the band: in which this trust account is kept, while production of the pass-
book relating to the, account can be demanded . 1Vl.oncy paid into the trust account is 
_protected ,ind is not available for the paynent of any other creditor . 

An important clause 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 lie pleases, but lie must not delay p:cynent 
beyond thirty clays. 

Power is given to prescribe the books and records of transactions which are to 
be kept by " agents . Books, including the pass-book of the trust account, must not be 
destroyed for at least twelve months from the (late of the last entry therein . The 
De a rtment has power to inspect these books and records with a view to seeing that. 
ill( , law is being carried out. or to investigate the complaint of an aggrieved party to 
ivhony the Minister will have power to communicate the result of such inquiry. 

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

The destruction by an agent of any .farm produce which is in a marketable 
~-%oudition is an offence nuclei- the Act. 
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\Where any offence against any of the provisions of this Act is committed by a 
corporation or joint stock company, the eliairinaii o£ directors or manager or other 
governing officer is liable to the lnmishment provided unless lie proves that the 
offence was committed without his kiioi\ledge or connivance and without any negli-
gence on his part . 

An applicant for a license niust satisfy the licensing court that lie is a. fit and 
proper person to hold a, license. He must notify the Department of the address of 
his registered office, and affix a. sign on his premises bearing the words "Licensed 
Farm Produce Agent." The fixation of commission charges has been left in the 
hands of the Board of Trade and Arbitration. There is nothing in the Act to ticldch 
any straightforward agent will take exception, nor is there any provision which will: 
in any way curtail the full exercise of their functions as farm produce agents . Most 
of the agents are carrying on their business satisfactorily, and the amendments to 
the Act will cause theia no concern. 

The Act now embodies all features which the administration of the original Act 
has shown to be necessary or advantageous . 

Photo. : Aliss J .lr'CC£L07L.] 

PLATE 184.-IN THE SHADE OF THE OLD APPLE TREES. 

	

SCENE ON COOCHIN 
COOCHIN STATION, NEAR BOONAH . 

	

MOUNT EDWARDS IN THE CENTRAL DISTANCE- 
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Nine years ago, under the "Dairy Fa,nners' Notes" heading, an article on hand 
milking was published in the "New Zealand Farmer," but quite lately there have 
been repeated requests for advice on this very important matter, hence the present 
article . 

While it is true that the milking machine has conic to stay, and that it does 
excellent work under careful tnanagetnent, there are still circumstances under which 
hand milking is preferable to the ntnehittc, not to mention the fact that machines 
occasionally 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 if this opinion proves to be correct, hand tuilking )nay become it great 
deal more eortunon that it is at the present day. On a small farin, where the .farmer 
possesses, as a rule, at proportionately small capital, it has to be seriously considered 
whether the outlay on a complete milking plant is justified, or profitable, and the 
labour required to keel) a small plaint thoroughly clean is ahnost as great as that in 
connection with a larger one. One )tan will easily milk it stna .ll herd of, say, twelve 
cows by hand, and the only utensils required in the tuilking shed are a milking pail and a larger carrying can, the cost of which is ;t mere trifle, as is also the cost of 
keeping it in repair. 

Further, there is no doubt that, :11thott7,>h a well-handled milking plant does good 
work, and is a present-day necessity in larger perils, 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 mincer is worse than a second-class milking machine badly handled. 

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

Putting the Cow in a Good Humour . 
There are several things which have a direct bearing on successful milking, 

besides skilled manipulation of the 1aaauls, and the principal thing is to put the eoty 
in a. good humour for the operation. 

	

This is accomplished by gentle handling front 
the time the cows are being driven to the tuilking shed until they leave it after 
milking. 

A herd of cows should he taught to come when called on and not be rushed with 
clog and stockwhip. A gentle pat amid a, kindly word have quite the opposite effect to 
a, growl and a blow before the milker sits clown to his work . 

Various Systems of Hand Milking. 
The first part of the operation, ti,hetlter the mincing is clone by hand or tuatchine, 

is to thoroughly wipe the udder and flank with a damp, elcan cloth wrtutg from some 
germicide solution ; then draw s stream or two front each teat on to the floor or into 
a small tin containing a. strong solution of crude carbolic acid. The object of the 
latter operation is two told-namely, the ejection of any germs that may have gained 
acltnittauce to the outlet of the teats, and to discover whether there is any sign of 
tnamntitis . The little )nine that is ejected is ahnost valueless in any case, its it. i s 
always very watery and coni,at:ins little or 'no fat. 

The udders of heavy milkers are often tender, and for this reason the tuilking 
should be con)n)enced very gently, always keeping in mind that gentle handling 
promotes the flow of tni'lk . On the other hand, if the cow is excited through any 
cause, the reflex nervous action causes the tissues of the udder to shrink, and the milk 
is held tll) . 

The position of the milker when sitting should be as close to the cow as possible, 
with his or her head pressed lightly against the flank. Many milkers sit too far 
away from the cow, and are neither in a position 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 I have seen good 
milking done either way, but the ever-increasing demands of sanitation will soon make 
wet tuilking a thing of the past ; for my own part, I think it is a filthy habit. 

	

It is 

* In the " New Zealand Farmer " for Aagn~t . 
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too well known that comparatively few haul milkers wash their liands during milking, 
yet, every now and again, the dirty fingers are moistened in the contents of the milk 
frail . Is such a, habit commendable? A good, dry-hand milker never unduly stretclies 
the teats, but the wet-hand milker almost invariably does . 

As previously stated, the initial manipulation should be gentle, and the pressure 
of the hands gradually increased, until the flow of milk reaches its height . Sonic 
quite good milkers milk a fore and hind teat together, but it is better to continence 
with the two fore teats, with the object of developing the forequarters, which are. 
generally smaller than the hind . So far its efficiency of milking is concerned, it does 
not really matter which -way is adopted, as long :is the method is the same day after 
clay . When the cow has filled lter teats -with mills, the action of the milker should be 
fairly vigorous. The pressure should be upwards, against the floor of the udder, 
so as to resemble the sucking of the calf as much as possilde, aml the teats should not 
be let go until the quarters are empty. A thoroughly efficient, dry-panel milker will 
never use a finger an([ thumb, oven in stripping out. 

	

Wfether he gets two, three, or 
four fingers on the teats, will depend on their size, but in any case, lie will hold 
on to the cud -without resorting to the finger-and-thumb process. 

A learner's ntuse.les are easily cramped, :and the temptation to use iin.ger and 
thumb is, at first, great, but by determination anel p^_rseverance the muscles are 
l urtaeued, and the strain overcome . 

Some milkers are in tin, habit of drawing the teats downwards to such an extent 
that the whole liinddtiarters of file cow are kept in constant motion . There should be 
very little downward pressure-it should be mainly Horizontal . When milking, there 
should be practically no euoveoleut of the arlue, except such as a caused by tit(, action 
of the muscles, and tile: teats should be pressed against the hollows of the hands by 
the tips of the 'fingers . -Nl:uiy milkers entirely encircle flu, teats with their fingers, 
but a, ntonteut's thought will serve to show that this is an. incorrect position, because 
the outlet front the udder is only a very small tube in the centre of the teat, and it 
stands to reason that the 'pressure should be exerted oil this part principally, and not 
tie the teat as a whole. The hands should enclose more of the udder towards the end', 
of the milking, until the last drop is drawn. 

Of course, I am perfectly aware that the milker's patience is often severely 
tried, and it is more Hunt probable that the poet who writes so charmingly about the 
milkmaid acid her duties, was never inside a cowliouse during milking time, in early 
spring, when the pastures are young and hesh . 

Clean, expeditious milking not only increases tit(, yield of milk and butter-fat-
it also develops the tinder, tits result being ,L gradual increase in the flow of milk . 
It will not, of course, make a had milker into a record-breaker. 

	

Quick euilkiug is a 
good test of milking abilities, and results in the lar'g'est possible quantities of mills, . 
with the highest pereoutage of fat, and there is plenty of evidence to -trove that the 
variations of fat contents of inilk arc to sonic extent due to bad milkiuf, whether by 
machine or hand . 

Milking three times a day is sometimes a necessity, but, speaking generally, little 
is gained by it . No farm employee is so worthy of a good wage as :tit efficient milker . 
Although his work is not laborious, his hours are long, and his duties alit to lweontr 
monotonous . 

Stripping. 
There is great variance of opinion as to the necessity, or otherwise, of stripping . 

The result of my own experience, wltiele is a very long one, Las led tile to conclude 
that if a cow is once thoroughly milked, no good can be done by stripping ; but where 
there is a number of tuilkers, some of whout are not trustworthy- , stripping is a neces-
sity, and -where the milking machine is in use, it should never by ouiittel . 

A careless employee may milk until he ear, get no more, but his indifferent 
mamter of milking will cause the cow- to ltolcl ill) some of her milk, whieli the very 
best stripper cannot make her yield up . 

If a cow has sore teats, site requires the greatest p;tti'enee in handling, :tnd no 
treatment of flu, sores will yield good results, except they are thorourt;lrly" washed and 
dried 'in the first place. 

Some cows have -'pry- hairy udders, aml the unavoidable lulling of flip hairs, in 
the process of utilising, causes much irritation, but this may be entirely prevented by 
the free use of a pair of clippers . Many cows also suffer much, just after calving, 
from hard, swollen udders, :tit(] nothing will pure this as quickly as persistent hand. 
rubbing. An aperient otetliciue will also be of service. 
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PAINTING ON THE FARM. 

In tl :e painting of farce buildings there are often materials to be covered for 
Much 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 cause the paint to lie on the surface in 
a, treacle-hike foruc-that is, it will not (Iry, lilt always remains in a wet, sticky 
condition . 

tTntreated cement -work shook- riot be paieteo mitil it is about two years old 
except with cold water paint, lime wash, or one of the proprietary lines of paint 
specially manufactured for the purlcose . If desired it can be prepared for ordinary 
paint by :tl)l)lyiug two coats of sulphate of zinc . When dry the surface should be 
brushed down to remove all crystals ; it may then be painted in tlce ordinary way. 
A very satisfactor} " priming coat for weatlcerel cement work may be had by mixing 
one part of recd lead to two lutrts titanium ziiw lrestc . 

Asbestos Cement Sheets . 

Galvanised Iron . 

SURFACES REQUIRING SPECIAL TREATMENT . 

The foregoing; references to ecucent apply ncorc or less to asbestos cement sheets, 
for they are nri!ccipally of cement, and although they contain considerably less free 
lime, it is iccadvisablc to paint tlwiu when new with ordbwry paint without special 
treatment . It is advisacble to allow the sheets to -weather for about twelve mont'Irs-
and then :cpplY a. coat of egcml parts of geuuinc tturpeatine and hard oak varnish. If 
to this, a coat of paint consisting of ono part of refit lead to three, parts of titanium 
zinc is applied, a, first-class foundation will be provided for further painting . 

In the ease of internal surfaces, a coat of ln~eparatory liquid will prepare them 
for one or two coats of cold-water paint, or tlco 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 a pint of raw linseed oil to the gallon of water paint . 

For ceilings, kalsomine is reewumciided in lion of cold-water paint . It often 
happens that rclc(! :ated :q)plicat'iorns of this latter material begin to crack aird peel 
oil in a very unsatisfactory cn:umer . '.Pliis cracking does not oceter on the -walls to 
otuytlciug like the same extent . 

Under the headie r; of iron :nay be included roof iron, guttering, do-vnpipes, 
tanks, at?d water pipes . Ia all tlcese iost:uices the iron is galvanised to prevent it 
rusting, so that, to soioo extent, painting is only necessary after the galvatfsing shows 
signs of wear. (,uttericcg, dowrrpilws, &-c ., are usually painted for appearance imme-
diately the building is completed, and -ciflc one good coat only . It is better not to 
paint the roof iron until it lias been exposed to the weather for a few ,years . Because 
of the contimial contraction :end expansion dae to the extremes of heat and cold, 
and the waccf of a good grip or lie v, ordinary house paint is not suitable . 

	

It is 
always advisable to use a iiigli-grade paiut specially manufactured for the purpose . 

Formula for Whitewash. 
Obtain, if possible, large pieces of fresh lump lime, place them in a very- large 

bucket or other suitable eont .iiiwr, a-nd into this pour hot -eater . Cold water will 
do, but hot -water is better, :is it .hastens the slaking . Tile lime will start to boil 
and break up . _Keep it co-°cred_ ill tire time with about half an inch of water . 

	

This 
is iucl)ortant, for if Mcilst the lbuc 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 workaicu . Before the lime conmcelcees to boil fiercely add tallow or 
conrcuon fat ill the proportion of about 1 It, . to 14 11) . of lump lime . This makes a 
good binder whicli will prevcict the wasp from rubbing off . 

	

of desired, a little yellow 
ochre may also lie added, -which will give a cream or boll" tint according to the 
du :urtity used . Wheii tile, lime is tborouglcl ;j- slaked it should he stirred and sufficient 
water added to make it a little heavier than, say, milk, after which it should be 
strained and, if desired, may bc :cpldied whilst hot.-"A . and Y. Notes,." N.S.W. 
Department of Agriculture . 



608 

Testing for Tuberculosis . 

Cnswers to eorrespondeMs . 

J.O . (Stanthorpe)- 
The Chief Inspector of Stock, Major A. 11 . Cory, 

	

advises that the 
tuberculin test will not seriously affect the milking of your herd, but bailing 
the cows 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 . (1'omona)- 
Your inquiry as to the amounts of the ingredients to add to a, 100-lb . bag of 

bonenlcal as a lick for stock was referred to the Agricultural Chemist, Mr . 
J. C. Brdnnicli, w'lto advises as follows :- 

Tlie cattle undouibtedl\ suffer from want of phosphorus, and no other 
ingredient like iron, gclntitnn, &c., is at present required . Iionemeal may be 
used if sterilised, bait I recoum1end crushed Nauru phosphate, w-lnieh is so 
much cheaper and cuutains much more phosphoric acid . 

Nlix 1. part of salt with 3 parts of Nauru phosphate or bonemeal . You 
can springle a little molasses on the mixture to make it more palatable. No 
extra lime is =equired, and would really be harmful. 

BOTANY. 
I'he folioicitig replies have heev, .salccted from lite oulpotittg wail of the Govent-

meut Botanist, Mr. C. T. lh'hilc, F.L.S . :- 

Soudan Grass-A Useful Fodder . 
Y. and Son (Mirianl Vale)- 
The specimen of grass forwarded) icitln your letter is the woll-lcno~cic fodder 

Soudan Grass (Sorgieznv sud<t-trettse), which should be a Valuable grass for 
your district, 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 
glucoside, and caution should be exercised in feeding it to stock, especially 
stock that tire empty and inclined to gorge themselves on .it . 

Sterculia quadrifida . 
R.A.D . (Orlcabic)- 

Sterculia duadrifida is a tree widely spread throughout (LUeenslaud, but it cannot 
be said to be common in any one spot, and I do not know a common name 
for it. 

	

It is a beautiful tree when io fruit, and the seeds that are removed 
from the black coaliog and the inner coating are edible and of a pleasant 
flavour when fresh. 

Macrozamia 
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P.B . (Harlin)- 
Macrozantiia spiralis is commonly known as Burraw-ang, Wild Pineapple, Zami;1 

Fern, and by other names. It belongs to the family Cycadacex, -1110 oldest 
family of living flowering pl :lnts. 

In Maerozamia the nla.le and female flowers are borne on distinct 
plants, and both in heads or cones, the cones being composed of a number 
of scales . In the female cone each scale bears on its lower surface two 
ovules which later develop into bright red seeds. In the male cone the 
scales bear on their lower surface innumerable anthers full of pollen. 

The plants are generally regarded is poisonous and are very common 
in parts of (vlueensland and New South Wales. Another species is common 
in Western Australia. The.), cause rickets or staggers in stock. However, 
the stem, particularly in those species lvhich form a fair-sized stem, 
contains a lot of starchy matter which can be boiled and used for stock 
food, the heat apparently destroying the poisonous principle. 
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The spceiinen forwarded with your letter has been identified as 1iivina l(evis, a 
tropieal Anieriean plant Very eonnuon as a naturalised weed in the scrub 
areas betveen Gympie and liaryborough . It gives a very unpleasant taste 
to mills, but apart from that it is not known to possess any liarmfu'1 
properties. 

The other plants you mention-the Wild Passion, Wild Peach, and Solanurn 
Se, forthianuin (Nightshade)-are known to be poisonous, but in these scrub 
areas it is often very difficult to trace the poisoning of stock to any one 
particular species. If the Solarium has been eaten, 1 should think it was the 
most likely cause of the trouhle. 

PIG RAISING. 
Tht 1o'lwii)v1 rt'hi!] hn .c lice°n sc'rclcl frow the outgoing -m,aii! of the Senior 

Ip.shuctor in, Pig 1ta,isiofl, Jlr. Is'. J. Shclto ;t :- 

Lack of Vitamins and Mineral Matters in Food . 
C.C .E . (Cloyna.)- 

}"our boar is suffering from a laelc of mineral matters ar,d vitainins hi his 
food, ,ind is generally lacking in bowel and bladder action . 

Treatment must 'first aint at cleaning- out the digestive tract and 
rcniocing ally accuutulation of undigested food . For this purpose prepare 
five grains of calomel and one teaspoonful of sugar ; mix this in a small 
hall of moistened pollard ;uid feel to the boar e;irly in the morning. 

	

\bout 
twent,v-four hours afterwards give two ounce packets of Epsom salts in 
one pint of fresh milk ; give this as a drench to ensure the animal taking 
the full close. This should effectively clean out the bowels . Feed very 
lightly on nutritious, appetising food, of which more than half should 
consist of green hicerne, pumpkins, sweet potatoes, and skim inilk. Very 
little grain is required lint allow plenty of clean drinking water and 
compel the boar to take regular exercise daily. On the third day of the 
treatment add to the food one dessertspoonful of Nauru phosphate (finely 
powdered) and ten grains of boraeic acid, giving a small quantity of food 
only when these drugs are being administered . Give the phosphate and 
boracie acid in one pint of fresh milk. in a clean trough. 

1-fix the phosphate and boracie acid as dry powders first, then add 
a small quantity of milk to make a paste and thin clown with balance of 
inilk for use. Continue with the above for fourteen days ; after that a,dd 
one dessertspoonful of Nauru phosphate daily in one pint of fresh mills. 

WORLD'S BIGGEST PLANE. 
'rhe ac~cptance by the -Royal :\it Force of the world's largest aeroplane, the 

Beardmore-"lutlexible," upon its passing all the official tests, ])rings to light a 
remarkable story oT the British general strike . 

The biggest tyres and landing wheels e\-pr built were ordered for the machine 
from Fort Dunlop just before this prolonged industrial dispute, and, naturally, there 
was nothing to go on in the way of design . 

	

It was a very probleui demanding special 
tools and rnaehinery at a tune when iuauy of the sources of supply of raw materials 
were shut off. 

First it was found that in this size the normal type of wheel with spokes was 
impossible . The technical department ,,,t Port 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 -anal to be huilt for them, -because they passed far beyond 
tire limits of any such machine already in existence. 

Their breaking load was, in fact, over 48 tons, an astonishing victory in such a 
time of emergency, and the tyres required for there were of record size-400 111111 . by 
2,250 nrnr ., or about 16 inches by 'i ,~ feet. in diameter . 

44 
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Qeneral Potes . 

A University is one of the. instruments by means of \diich new ideas and groups 
of ideas find organised expression ; it trains collaborators who work out the 
implications and corollaries of new ideas ; through a network of personal iufluenee it 
carries new ideas into tl)e ln'ofessions and public services . In the edam a University 
is mediator. rather than originative, critical rather tic,in coustI-LWtive. Its strength lies 
io winnowing lie-'v ideas, in interpreting discoveries and disclosures tvhieli others have 
made, io colouring h)' slog° degrees the texture of educated opinion. These are tlw 
ttatics for wiiici~ the elntractcristie structure of llu" modern or ucodcruis("d Cniversit% 
is esl)ccially designed . --Sir !Miclcael Sadler . 

Northern Pig Board. 
The Minister for Agriculture and Stock (Hon. W. Forgau Smitlc, 11I.L.A .) 

advises that the following nominations for election as tneinbers of the Northern 
Pig Board have been received :-:Frederick Henry Hyde, Peeramon ; Charles Alfred 
Hough, Tolga ; David Johnston, Malanda ; Robert Thomas Croker, Malanda ; Robert 
Campbell, Peeramon . As five members are only required, no election will be necessary. 

Messrs . Croker, Johnston, Hyde, and Campbell are sitting members of the 
present Board, wlcich terminates on the' 31st December, 1928 . 

Saving Money. 
There arc many tivays of saving money, but one" of the best, since the Have to spend 

it on occasion, is to see that we spend wisely, there]). saving pence, shillings, and in 
many cases pounds that would otherwise go to the other fellow . 

In the matter of purelcasing hocseludd supplies, wire netting, iron, and the marry 
items that are used on farm and station considerable saving cast 'uc effected by-, 
dealing with the Ovueensland Pastoral Supplies Ltd., the well-known providers in Bower 
street, Brisbane, who supply the public direct . 

A glance through their advertisercent, tvlrich appears elsewhere in this issue, will 
prove this . Catalogues listing many lines will be forwarded post free on request, 
and it will certainly pay any l)roduecr wlto has not already received One to tvrdte for 
a copy innnediotely . 

Staff Changes and Appointments . 

Mr . F. W. Dunster, of Toowoontba, has been altpohited an Officer under and for 
the purposes of the Animals and -Birds Acts. 

Mr_ G. Cross, of Goonaro, 13ebel, has been appointed Honorary Inspector of 
Stock. 

Constable .T . H. Teichcnann, of Pentland, lw .. been appointed Inspector of 
Slaughter-houses. 

1\Ir . G. A. Cameron, Police Magistrate, Too-osville, has been ahl)ointed Chairman 
of the Inkerntan, Palatuia, Pioneer, and lnvieta Local Sugar Cane Prices' Boards, 
vice Mr. T. R. Kennedy, Police Magistrate, resigned . 

Mr . I) . McLaurin, Temporary Inspector under the Diseases in Plants Acts, has 
been adinitted to the Public Service and, together ~xith Dlr. S. A. Green, Clerk of 
the Department of Agriculture and Stock, has been appointed Inspector under the 
Diseases in Plants Acts, as from 1st November, 1925 . 

Mr . C. C. Parkinson, of Comrparoo, Brisbane . has been appointed Inspector on 
Probation, Agricultural Bank, as from 24th September, 1928 . 

Messrs . James Arthur Kerr, Foreman of the Stock Experiment Station, Towns-
ville, Max Rose Muller, 'temporary Inspector of Stock, Kingaroy, and Stanley 
Crawford Allan, late of Keeroongooloo, have been appointed Inspectors on probation 
under the Diseases in Stock Act. Messrs . Kerr and Allan will be in the Helidon 
Cleansing Area, and Mr . Muller in the Burnett district . 

;Messrs. u' . II . Stobbs and K. R. Hack, of Nerang, leave 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 dairy associations have been awarded prizes of merit at tile dairy short 

recently held at Islington. The competitions were open to tnartufactnrers of butters 
within the British Dominions, and there were seventy-five entries made in one class_ 
The Co-operative Dairy Association, Gayndalt, was successful in gaining the tliiru 
place of merit in the Salted Batter Class, but it was in the Unsalted Mutter Class 
that Queenslaod inanufacturers achieved remarkable distinction. In this class the 
Oakey Dairy Association gained the first award. The darybOrough Co-operative 
Dairy Association was' ;twardecl third place, atul the Downs Co-operative Pair *v 
Association was very highly eontnteaded Oil tile exhibits tu,mufactured at Dalby, 
Gootnlntngee, and Toowooniba, factories . The results indicate that the manufacturer". 
of butter in this State are continuing to tn ;iintain a high st ;indard of quality and 
are sharing no effort to further huprove that siattdatrl wherever it is possible to 
(to so . The good reputation that is enjoyed by Queensland dairy produce on tlw 
overseas markets kill be further enhaoecd ;is a rcsrt1t of the success that has been 
achieved at. this important competition ;it the Dairy Show at Islittgtoa . 

Valedictory-Mr . C. W Shenton. 
'rile officers of tile Departuicnt of Agriculture and Stool: assembled oil Friday, 

9th November, to bid farewell to a, fellow- -officer, 'lr. C. \\' . Shenton, who has 
resigned from the public service after eleven anti a-half r-c;irs' service is the 
Department. 

The Under Secretary of the 1)eprtrtnttnt, 11r. E" . 6raltattt, what luc eating 
Mr. Shenton with -,t handsome eight-clay clock oil behalf of the officers, referred to leis 
efficiency- in carrying oat the duties wlticlt lead been entrusted to ititn, and to the 
poptilarity and esteem fit which be was hold by all owntbers of tile staff. He very 
mucli regretted that tile Department ryas losing the scrciccs of such a inontrsing 
officer, and wished bint every success in his future career . 

The Under Secretary's remarks were supported bY S. S. Hooper, acconutaut, 
in whose, branch 1%lr . Shentcnt Intd been employed during leis term of offirc . \i r . 
Shenton saita'aly replied. 

Control of Banana Weevil Borer . 
The Nlliuister for Agrictnlture and Stock (Mr. 1C'. Forgan Smith) has drawn 

attention to tlu, recent return from Java of an officer of the Eutcnnological hr:utch of 
this Department . The officer in question (llr . :I . 1 . . Froggatt) was sent to Java in 
May of this year primarily with the object of conducting art investigation into the 
question of the control of tile hattana weevil borer in that counter- . As it teas believed 
that natural el"cubes played an important part in controlling this highly destructive 
insect, particular attention -was devoted to that aspect of the investigation. 

Mr . Forgan Smitlt said that as a, result of ?Jr. Froggatt's work colonies of ttto 
enemies of the borer hall been introduced to Qucenslaud . One of these crtctnics was 
the ruaggot of a fly which is believed to be of material assistance in reducing borer 
infestation in . the Dutch East Ltt~lics, and he was pleased to be in a position to state 
that a colony of this beneficial insect had already been liberated at Cooran . The 
other beneficial insect had not yet been liberated, and it is still being handled is 
quarantine in aceorchtnee 'witlt tile procautions considered necessary in introducing' 
such insects. 

Emphasis was laid on tile fact that although it was hotted that the introduced 
insects Avould eventually be of material tssistaoce to the banana-grower in his fight 
against the borer, humediate relief could not be expected . Even if the natural 
enemies do become permanently established in the field, some considerable time must 
elapse before they have bred up in sufficient numbers to exercise an appreei.able 
degree of control . Iu the tncantinte, therefore, Mr, Forgan Smith strongly, reeom-
nrencls banana-growers to entlrusiastieally adopt the control measures recommended by 
the officers o£ his Department, and in particular to extensively use the poison baits 
for the destruction of the adult borer or beetle . 

A~lr . Froggatt aiso investigated other factors responsible for borer control in the 
Dutch East Indies. 

The 1llinister further stated that a number of new varieties of bananas had also 
been brought back from Java, and these would be grown in strict gnarantiue for not 
less than two years. This precaution was being taken in order to eliminate, ,is far 
as is ltuntanly possible, the danger of introducing further pests or diseases with the 
new- varieties. 
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Lucerne-Use the Cultivator . 
Lucerne swirl in autumn should receive oo cultivation until the following sjning 

at earliest . The young plants are tender, and will not stand rough h:nidling. On 
friable, loose soil, especially, tli,, effect of cuitivation would be to pull many of the 
plants out, art( consequently the h;triotting must be light, and should not be Nttentp)ted 
until the roots have firm ]told ; but after the seeond rut, particularly on ground that 
sets. hard, the harroct° call be used . 

File method of keeping early spring weeds in elieck is to moil frequentl . The 
mower should 1W Inlt over the crop before arty of the weeds lmve coiumenced to' flower, 
and the operation should be repeated a inonth or two afterwards . Two ntowiitgs will 
gorlcr ;t1ly be sufficient. They ittust not be omitted if weeds are getting a foothold, 
even if tit( , luccrne is not reatdy to cut, as till' object is to dstroy the weeds. If the 
quantity should mturattt tit, rite cut material coot be raked for green feed, but if left 
on tlic ground it stakes a useful mulch. 

()nee lucerite lwccuues well established its vigorous groiith heeps most weeds in 
check, but a certain amount of eultication is necessary. tl rigid-tine e<ultivator is 
the tuost suitaltle implement. The lucerue fields should be given a thorough stirring 
with this ill July oi August, amd; if ticcessarf, again latter ill the season . The 
loosening of tltc suriacc alloys moisture to percolate to a greater depth, art([ prevents 
it from 'flowing ;may over tlic surface. Owing to the depth to ivliich even light 
showers then pelletriltc, Icss loss occurs throliglt evapor ;itioit . 

If ;t rigid-line cultivator is not a\ - ilil ;il)le, a sltringtooth cultivator Caii lie used 
very effectively if fitted \,.itlt narrow tines sped ;Illy tie ;igrtcd for the cultivation of 
hweriw fields . 

Obituary . 
'the untintel"r dca'tit of Mr . George lutlierl .tnd, B.Se., A.A.U .I ., on the 

3rd Octoim is geiter illY regrc'ftcit. \1r . Sntlicrland was en, aged in the 
chemical laboratory of the Department of Agriculture and Stock for several 
years p,1-ion to his illit ss, and was formerly an officer of the Itwome Tax 
Office anti of the Aborigioals Department. lie was well kuoii°n at tire 
Queensland Itikersity, AA- here lie aeltieved fame by his brilliant successes. 
During the war lie c'irliste(1 and served his country on the fields of France 
and Egypt. It is generally felt that Qneetisland has lost a trench-respected 
mnct liiglil r-esteemed yo tm- scientist in the passing of VIr. Sutherland, and 
oidesluc tl sytttliatlt .y is extended to his wife and family, 

Hints on Soldering. 
The materials necessary for soldering are one or two soldering irons, some sticks 

of solder, a bottle of mitriatic acid (spirits of salts), and ;I small block of sill 
ammoniac . _a lmncly container for tire fire in which to heat the irons can lie made 
out of an eritpty honzine tin or nil drum li7 Butting out the top, pmnchingr a few holes 
in the bottom, and cutting a hole in the side within an inch or so of the bottom, so 
that the iteacls of the irons can be lrtssed through into tit(' fire . 

To prepare to :,older, ptonr into a bm~- 1 (glass or mare-not tin or galvanised-iron) 
a quantity oi' the spirits :tit(] add a few pieces of zinc, to ''Rill' the liquid . The 
soldering iron is first Lented to a dull red, scat, ;t lair portion of the point is filet clean, 
and this portion (while the iron is ;:till ]tot) is rnlilxwl with file sill ammoniac . The 
clean point is turn iiwt('J-that is, coated with solder-and this is of great inlportanee 
if good work is to ho, performed later. To tin the iron, rust a little, solder )IT to a 
piece of clean tin, alternately turning its point in the melted solder and tripping it in 
the killed spirits . 

Befcne isinh tit(, soldering iron, clean the ,joint to be soldered, and with the aid 
of a brtt5]t Itut on a little of the willed spirits . 'I'll( , iron should be hot enough to make 
the solder run freely, but do not let it get red-hot. Withdraw it from the fire, brush 
the ]Ioint lcitlt ;~ Niece of bat rill;, and clip it in the prepared spirits ; then place the 
point of the iron on till' joint to be soldered and trove it slowly along, supplying 
solder as requircil by placing the end o£ the solder stick against the iron near the 
point. Wlteti soldering ;t loose patch, it Avill be found convenient to run a drop of 
solder on to the joint first, then hold the patch firin with the aid of the solder stick 
while the iron is mwrated to make the patch firin. The edges of airy joints to be 
soldered should lie fitted neatly and closely 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 Covernor in Council has approved of the issue of a notice notifying his 
intention to place arrowroot flour uudcr the' control of the Arrowroot Board. Provision 
to permit of this was made in "The Primary Producers' Oryanisatiorn and Marketing 
Act Amevdme)it Act of 1928." 

Any petition for a poll to decide whether or not this Order shall be made must 
be signed by at :least fifty growers or inaim,facturers of arrowroot, and must reach 
the Under Secretary, Department of Agriculture and Stock, Brisbane, before the 18th 
December, 1.928 . 

For the purposes of the petition, an arrowroot grower is one wI)o 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 flour at any time within the past twelve mouths . 

Banana Suckers Affected with Bunchy Top. 

Some little time ago a delmtajen of banana-growers waited upon the Minister 
for Agriculture find Stock (Mr. W. I"org;in Smitii) at 1'.crliauieot llouse in connection 
with the matter of tile eradication o~ banana suclwrs affected \\-ith 13uncliy Top from 
the plfu1tations owned b.V them at Camp Mountain . 

During tile discussion on this matter a suggestion was made to the effect that, 
provided the Minister would. arrange that the inspectors under tile Diseases in Plants 
Act would go through tile plantations simultaneously with a. working bee which would 
be constituted by the growers, the latter would forthwith carry out tile, destruction 
of anv suckers infested with 1muchy Top. Some half dozen plantations \vcre situated 
within the area over 'which it teas intended tile working bee should operate. 

'I'll(, Minister has since received a retort from leis officers advisirng that the work 
of crfidication of Punchy Top plants has been effected in six plantations comprising 
an aggregate area of abcut 106 acres. Tlic worl-ing bee has been effective and has 
achieved its ol)jective . 

	

h'rom a. Departmental point of view the. results from the working 
bee rcre satisfactory . It is understood, lio\veN'er, that some of the growers found that 
on account of the fluctuation in the area under bananas oo the individual farms 
there \A-RS difficulty in arranging tlje work on an egnitalfe basis. The varying 
percentage of affected plants iii the plantations added to this difficulty . 

As far as is krn.ovvn, this is the first occasion on which a working bee has been 
constituted for tile purpose of cleansing ti group of plantations of different ownership 
of Bunchy Top. 

Graze Succulent Feed with Care-Conditions Conducive to Bloat. 
Bloat, or hover, is itue to ;J000Ulent foods eaten miller certain conditions which 

cause tile formation off hct;ge qua.ttities of gas in tile rumen or paunch, and in 
consequence a swelling of the left flank. It is most often seen (a) when cattle are 
turlred hungry on to sneh succulent green food as lnceroe, clover, &e . ; (b) when 
cattle used to dry feed arc suddenly clianged on to green, soft food ; (c) when 
travelling cattle are allowed access to large amounts of green food, such as variegated 
thistle ; (d) when cattle gorge themselves on wet grasses or herbage ; and (e) when 
cattle are fed on roots or potatoes under certain conditions . Some animals appear 
to be more subject to hover than others . 

Keeping the mouth open with a, gag, or a, piece of ,vood, until the beast has 
belched most of tile gas by mouth will be useful in mild cases. `file internal . 
administration of 1 oz, of bicarbonate of soda. and 1 oz . of ginger is sometimes 
useful, and it may he repeated in a, few hours if necessary. In a, bad case the most 
effective treatment is the lnrnicturc of the lmunclc. '['his is done oil tile left side in 
the flank-at a point equidistant from the last rib, the edge of the loin bones, and the 
angle of i.he hatmcli. The correct instrument for this purpose is trocar and cannula . 

'The cannula is a fill-)( , through which passes a sharp-pointed instriment-the 
trocar . This instrument is thrust into the rumen, and tile trocar is Nrithdrawn, le»vhtg 
the cannula ill place, and through this the gas escapes. In case of emergency a knife 
may be used in the saine tvay, the gas escaping througli tile cut ; but complications 
may set in and cfi.usc death if this is not done, expertly . After the gas has escaped 
the, animal fright be given a close of linseed oil (1' putt) and turpentine (I table-
spoonful), This mixture sliocdd be well shaken up wliile being green. 

Every effort should be made to prevent file occorrenee of hover in stock. 

	

In 
feeding lncerne and clover, if 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 Nvet state, or 
after heavy rain-when it is soft and juicy-it will almost always produce trouble ; 
and cattle should, therefore, be kept oft it until it is drier.-"A . and 1' . Notes," 
N.S .A\'. Ag . Dept- . 
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A PROTECTION RAIL FOR YOUNG PIGS. 
The simple device shown Here is often the means of saving many lives. A 

by 4 inch or a 2 by 6 inch piece of timber is pla,ced about 8 inches above the 
floor of the farrowinp pen, and nailed firinly to the side walls in the manner 

illustrated. The sow's body inay go against the side of the pen atxl strike the rail 
or fender, and if a little pig is there lie has some chance of not being squeezed 
to death, because the nail keeps the weight off him. 

SAFEGUARD AGAINST FOXES. 
Aa iugenicws fox-t.veluder for outlying poultry houses in use in Lincolnshire, 

England, was ilirstntted in the "Farmer and 8toeklreeder," from a, sketch sup-
plied try Mr . A, Tyler, country poultry leetturer for Lincolnshire . The two vertical 
iron roils in the entr ;ince hole are tttao-hed to a crossb,ir which picots at PP and 

also c;irrics a two-spiked rod ill such ;t way as to allow the birds to cuter without 
injury, lmt would preclmle the entrance of anytbiig the length of a fox. The crank 
in the pivoted lvir serves to re!ncc the effort required to push the rods into a hori-
zontal Iwsitiorn . Danger to other stool: is ohci ;ited by Hoop-sh ;ilueil <sn ;inl, 17, loaced 
by the stay, S. 
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While pondering oil what aspect of the above subject-the most vital of all . 
Australian problems to-day, as it seems to me-1 luappened in my evening paper 
on a glowing tribute to the British constitution under w'hiclt it is our good fortune 
1_o live . 

The speaker is Premier Tasehcreau, the h'rench-Canadian leader in the province 
of (Quebec. Sprung from a nation once the bitterest of our eneinies and the 
formidable rival of Lnglaud in the tit,i,nic struggle of a 'hundred years for mastery 
in the colooi,il world, that statesman, now proud to be a subject. of the King, 
;,dories in eloquent words in, the charter of our liberties. 

"The British constitution," says lie, "wherever applied, is the most perfect 
governmental instrument that man has ever devised, making for liberty in its 
truest meaning, justice on its broadest hues, and peace under its most acceptable 
form." 

A special virtue of our constitution is that, though the best ever, it is still. 
in the making ; growing from age to age, to a higher level of completeness . And 
another essential fact is' that, inspiring it all, and animating its evolution, is the 
soul of a ,people, with great traditions in the background of history, and, if it 
prove true to itself, with a glorious message of peace find goodwill for the future 
of the world. 

The Answer . 

j he r(ome and Ehe Caarden . 

MATERNAL AND INFANT WELFARE.'` 

But, you may ask, what- lifts this to do with the domestic function of motherhood 
and the nursing of babes'? The answer is, 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 crush 
the oppressor and proclaim enfranchisement to them that were bound. For 
centuries the eyes of all nations have turned to it a,s the ensample and Paladin of 
Liberty. 

A Vital Factor . 

And we should never forget that a sound motherhood is the most vital factor 
for the true prosperity of any people ; while, conversely, no deeper injury can be 
dealt to the body politic of Australia than that we should so far fall from grace 
as, by any mfilign activity, or any defect of duty, to suffer injury to reach the` 
Mothers and children of the nation . 

Unfortunately, great injury is now being incurred by death and disease among 
these, the most precious assets of the State and the family, considered from any 
atan(ll)oint hnm,;Iaie, moral, spiritual, economic . The family is the basis of our 
civilisation . On its wellbeing hang's the fate of Australia present and to come . 

On these grounds f prize the opportunity of laying lily views, formed not 
without some care find pains', before the country women of New South Wales through 
the organ of their association . There are t"so agencies in this State to which fill 

women owe a debt of gratitude-the public Press and the statisticiaus . 

For the last seven years, since I first wrote on maternal welfare in the journals, 
the Press generally has' given liberal space to the discussion of this subject. 
"Country Life" has been specially generous . 

Most politninns seem incapable of understanding ; or, fit all events, show no 
zealous interest ; and the graeral public is indifferent or indolent, except when 
roused under the lead of a group of energetic women. But the pressmen at 
once, graslred the meaning and national iiiiportance of the welfare of motherhood . 
A journalist r5 ready to listen ; and, if he approves, will espouse a public cause 
and speak his `sews aloud. 

' Groin "An Open Letter to Any Country \\'onion," by A. Watson lluoro, M.D ., 
in "Country Life" (Sydney) . 
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Of the Statisticians. 

Of the Government statisticians I can say, after considerable experience in 
Commonwealth and State, that I am deeply impressed with their impartiality and 
eagerness to get and give information .. 

They will not make statements except on the plain facts awl 'figures . They 
form an invaluable factor in civilisation . (ne miglit say, in au imirortarit serve, 
that statistics ;tire ei6lisation . 

Improving Visibility . 

And here let nnc clear away, to lx,gin with, some obscuritA- that exists in 
the minds of many iionieii, regarding tlw accuracy of the statistics of rnaternni 
mortality. 

Quite recently, ;i meniber of parliament, having road some of jay letters in 
the Press, tools great interest in ill(, figures (;noted . He asked some questions. 
One \\ ;is : ''flay it not be that the mrnta.lith figures cover more than actu ;ci 
maternal mortality-that is, more deaths thnn are directly the result of cliildbirtll'?" 
Here is my repl,Y . 

" The Answer is, Decidedly No." 

Let me explain the meaning of a fc\c terms. Tile tonal "clcihlbirtli" when 
used ill, statisticians and authorities on public licaltli signifies flue whole tale of 
gestation, starting from conception, on through pregnancy nod l,arturitiou (delivery), 
right to the end of convalescence of file niotlior. And ;wcordin,,ly, by "mortality 
of childbirth" we mean the death of a motlier ;it any ," point along that line of 
events. 

If you consult official statistics, you will find a table of the various "eauses 
of death" in childbirth . Tliat list is based on the -Gertillon system of classification, 
whiclti is now used by the various European nations and J ;cpan. liy using it, 
rye are able to make comparisons on ;c common basis, giv_g (]lie allowance (as IN - C. 
always ncnst, in lrnnwin operations) for vari ;itiolti in some details of compilation ; 
thus France, for example, differs from British eountries in the definition of 
, , stillbirth .'' 

Childbirth . 

R.enicniber (looking ;it the list of causes referred to) that women clo not die 
simply of childbearing :it the full term of pregnancy. \,Nrliat they die of is the 
complications thereof. Childbearing is a natural (physiologiea,l) act., analogous 
to the other vegetative functions of gill living heings, sucli as sAtiallowing or 
digestion or excretion. 

fiat all these functions may be pcrvorted by disease. Cldldbirth aiay become 
"patltiological" or complicated ; as by neglect of Nature's laws, of commonsense, 
of proper nourishment. Tbus rickets, a dietetic disease of girlhood, and it may 
so deform the pelvis (the bony tunnel tlcrorn"" lc Al- 11101 the inf;irnt travels) that in 
later life ordinary delivery is ic;ipossible . 

Also, woman (like Loan) has "sotir;lit out many in%-cntions." On the patient's 
part I mention unliealtliy living, regimen, e;atlng and drinking, dress' ; and (ilas!1 
on the part of some obsteti iciatns, male and female, a, tendency to treat labour 
as if it Nvcrc a disease, and resort to interference with its gradual and natural course . 

Troublesome Tinkering. 

Such tinkering with the. divinely planaied mechanism for the perpetuation of 
the linmau race is' practised maildp through ignorance, following on superficial 
study and deferti\ e practical training. 

Ignorance will always peddle and fuss, where hti-wledg'e would "look before 
and after." ignorance in action is an appalling spectacle. [t has often led to 
disaster in lnunau affairs . Warnings against this error, tivldelti seeuis to be on 
the increase in iuidvtifery work, have lately been raised, rg' in and again, by 
leading obstetrici;ms lierc and in file houcehi_lil . 
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KITCHEN GARDEN. 

A first sowing of eabb:wes, cauliflower, and Brussels sln-outs may now be made: ill covered seed heds, wltiell must be well \catered and carefully protected front insect 
pests . Sow ill narrow shallow drills ; they will thus grow more sturdy, and will be 
easier to transldant than if they were soNyu broadcast . The main points to be 
attended to ill this earl} sowing are shading and watering . ( ;ice the Reds :t good 
soaking every evening . ?cinching and a slight dressing of salt will be found of great 
beuetit . Mulch tuav consist of stable litter, straw, grass, or dead leaves. Dig over 
all uuocenltied land, Nod turn under all green refuse, as this forms a valuable manure . 
Turn over the heavy laud, hreaLin;,' the letups rouglll~' to intlirote the texture of the 
soil Icy CXIMS111-C to tits sun, wind, and rah . Ill favourable weather, sow Preach 
beaus, cross, cauliflower, iutu ;tard, cabbage, eeler}-, radish for autumn and winter use . 
Sow celery ill shallow well-drain:d l;exes or ill small beds, "Melt must be shaded till 
the plants :ire well ult . Parsley ut :ty be Sown in the s:rtrte manner . Turnips, carrots, 
leas, aiid endive clay also be sowii, ,is well as a fete cuettniber and melon seeds for 
a Into erolt . The latter are, Ilow'ever, nnlil:el,y to succeed except iii ycry favourable 
sittiitious . Transplrnt :tnv cablrigcs or eattliflowers wliiel, may be really . We do not, 
however, advise such early ]halting of tlie,e vegetahles, because the fly is most 
troulilesoiac in Pebrn;1ry, for lavfcrence, we should defer sowing until yiarcli . Still, 
;,s ''the tally bird cntehe :; the Nvorn1,'it is :t(lyisalde to tt:v and Ice first ill the field 
with all yegeta!iles, :1s prices tlu'u rule high . Cttcunibers, loclous, and inarrows will 
be ill fill] lw ;lrin-, anti all fruit as it likens should be g'atliered, "]tether wanton or 
not, as tlic prodneticencss of the views is decreased by the ripe fruit being left cut 
them, Gather licrh, for dryiig ; also garlic, onions, and csclullots :Is tit(' fobs (lie tlowtl . 

FLOWER GARDEN. 
To tu ;dcc the flower-beds gay anti :tttriwtive during the a .utnom and winter 

months is not a matter of great difficulty . Prepare a few shallow boxes . Alakw :t 
eomliost, ;t ,'rent ])art of tivl1ieh should consist of rotten leaves . Drill the boxes lyitll 
the ('outp(Ist ; then sow thinly the seeds of annuals. Keel) the surface of tit( , soil 
moist, acid wlert the young' seedlings are large enough to handle, lift theln gently 
one, by oiie with ;t ]mite or .t zinc Iahel-ncrcr pt(ll tl(rm ir./r 1;y /wild, as, by so doing, 
the tender rootlets acre Inolceu, anti little soil will ;idltere to tit(, roots . Then ]nick 
them out into beds or l-,ox( , s o1' c(.rY light soil contaixting plenty of Tear mould . 
Keel) a sharp lookout for slut-s anti (- :ttcrl)illars. 

All i ;inds of slrrul by plants may be ltroltag :ited b,y cutting's . rotes, lwlargonittnis, 
erotons, coleus, ant] otauv kinds of tropical foliage plants c :1n be olttained front 
cuttings made this month . After lnttting out cuttings ill a propagating Praule, 
shade t11ciu with a ]iiece of eali(.o stretched over it . lie careful not to over-water at 
this season . Propagate yerletuts, not forgetting to ituludc" till' large scarlet fox 
hunter . Verbenas require rielt soil . Palms nuts forgetting planted ottt this month_ It the 
weather ]trove dry, slia(le all trees l)htnted out . With seed-boxes, toulch, slulde, 
water, autl kerosene spray, all of "06(.11 imply .t certain :tntount of morning and 
evening work, the flower garden io autumn and winter will presett ;t eitaru1iug sight. 

Readers are reminded that a cross in the prescribed square on 
the first page of this " Journal " is an indication that their Subscription 
-one shilling-for the current year is now due . The "Journal's 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 
issue and mail it immediately, with postage stamps or postal note for 
one shilling, to the Under Secretary, Department of Agriculture and 
Stock, Brisbane. 
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Orchard Notes for January . 
THE COASTAL DISTRICTS. 

All orchards, plantations, :iud vinoyarde sleould be ket)t INCH cultiv :,ted and free 
from weed growth ; ill t)cc first place, to eouservc the moisture ill the soil, so necessary 
for ilse looper developm"ut of x11 fridt trees and vines ; and, secorndl,y, to have any 
weed growth well ill hand lmforc the regular wet season comnicuccs . This advice is 
esl,ccially applicnhle fo citrus oreimrcls, which frequently stiller from luck of moisture 
;it this period of the vear if the weather is at all dr,v, amp the young crop of fruit 
on the trees is injured to a greater or less extent ill consequence . 

Pineapple ld :nrtatioua must also be kept -ell worked and free from weeds, as 
when the harvos ;i ;sg of the main summer crop takes place later on, there is little time 
to devote to cultivation . I1- this important work lms been neglected, not only does 
the actual crop of fruit on the plants suffer, but the ]slants tlu"mselvcs receive 
setback . 

Banarm ldautations should he kept well worked, and where the soil is likely to 
Wash lordly, or there is a deficiency of humus, :s green crop for mauuring clay be 
planted . Should the normal wet seascnr set in, it will then soon cover the. ground 
without injury to the banana plants . When necessary, banana plantations should be 
manurei now, using :1 complete manure rich ill potash and nitrogen . Pineapples may 
also le umuured, using a composition rich ill potash and nitrogen, but containing oo 
acid phosphate (superphosphate) and only a. small percentage of bonemeal, ground 
phosphatic rock, or other material containing phosphoric acid ill a slowly available 
form . 

Bananas and pineapples may still be platted, though it is sou:e"hat late for 
the former ill the more southern parts of the St :ste . Keep a good lookout. for pests 
of all kinds, such as Maori on citrus trees, scale insects of all kinds, all leaf-eating 
insects, borers, and fur :gus pests generally, using flee remedies recommended in 
Departmental puhlieatioes. 

Fruit fly should receive special attention, :ill(] on no necoriut should infested 
fruit of any kind be allowed to lie about on the ground to beromc the means of 
Breeding this serious lest. If this is neglected, when the main mango crop ill the 
South and the earl .N ripening citrus fruits are ready, there will he au army of flies 
waiting to destroy them . 

Be very careful ill handling and 111 :11-hetingr of all kinds of fruit, as it soon 
spoils ill hot weather, even, when given the most careful treatment . Farther, as during 
larmary 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 . 

(;rapes are ill fill] .season, an,! ill order tlurt they may be sold to advantage 
they ;oust he very carefully lu :ndlel, graded, mid packed, as their valrne depends 
very; mueb on the couditior : 

	

ill 

	

which 

	

the v reach the market and 

	

open 

	

ill) for sale . 
]fell-eolotsred frl :it, with the bloom on and without a blemish, Always sells well, 
whereas badly coloured, immature, or lnleised 'fruit is hard to quit . 

Orle of the greatest ,uistake :; is : rn :rrketing grapes is to send the 'fruit to market 
1wfore it is properly ripe, anil there is uo better way to spoil its sale than to try 
and foree it oil the gcrner ; :l lmUlie, when it i, sour ;mild unfit to eat . 

Bananas for sending to the Southern States require to he cut on the green side, 
bolt not Who'll they ~nT so immature : :s to be only partially filled . The fruit must he 
well filled but sllmv no sign of ripening ; it must be carefully graded :ill([ packed and 
the e'ase,~ :marked in :wcordarce with the regul ;itions under the Fruit Cases Acts andl 
tor;varded to its destination wit] : as little delay as possible . 

Pineapples should be packed when they are fully developed, which means that 
tile 'v contain sufficient sugar to enable the fruit to mature ln-ol)NI . Inlmatrnre 't'r,'uit 
must not be umrketed, and if ill aticinpt is made to do so the' fruit is liable to 
seizure anal the sender of the ,fruit, to prosecution under the abovcnanied regulations. 
Further, the, fruit must be graded to size and tile number of fruit contained ill a. 
ease must be marked thereon. Immature 'fruit must not be sent . Vol. eanuing, 
the fruit should be partly coloured ; inun :sture fruit is useless ; niul overripe. fruit 
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is just as bad. Tile former is deficient in colour and flavour and the latter is 
-wine." and of poor texture, so that it will not stand the necessary preparation 
.and cooking. 

'Should there be a glut of bauaras, growers .ire advised to try and convert any 
thoroughly ripe fruit into banana fi~=s . 

The fruit must be thoroughly ripe, so that it will peel easily, and it should be 
laid ill a single layer on wooden trays and plaeed in the sun to dry. 14' the weather 
is settled, there is little trouble, but if there is any sign of rain the trays must be 
stacked till the weather is again fine, and tile top of tit(, stack protected front the 
rain . To facilitate drying, tile Fruit ma .y be cut in half lengthways . It should he 
dried till a small portion rubbed hetween tile finger and thumb shores no sign of 
moisture . It can Ile placed in ,r suitable box to sweat for a few clays, after Nvllielr it 
car_ be dipped in boiling water to destro,h any moth or insert eggs that may have been 
laid on it during tile lu'occss of drYirg and sweating . It is then� placed in the sun 
,o dry Off any ruoistnre, :[till when quite dry it should be at once packed into boxes 
lined will) Jean white palter . 

	

It must be firmly picked, when, if it has been. 
prtgtcrly cIricd, it will keep a considerable time . It can be used is many ways, and 
forms nn excellent substitute for r;tisins, sultarms, currants, or other dried fruits used 
in making fruit cakes and other comestibles . Banana figs vrill be, found useful for 
home consrnnlition, and it is putssih;c that a trade may be built alt that will absorb a 
.(Iuarrtit) of fruit that would otherwise go to waste. 

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS . 
January ii a. busy moat]) in the Granite Relt, and orchardists are :fully occupied. 

gathering, pnclcirng, and rrnrrkctirng the crop of midscasorr fruits, consisting of plums 
of sc\-ernl kinds,' perwljes, acct rincs, pears, and npplcs . 

	

The majority of these fruits 
are better keepers, and carriers th,m )prose that rilx°u earlier in tile season ; at the same 
time, the period of usefulness of an,y particular fruit is very limited, and it must be 
marketed acrd disposed of with as little delay as possible . 

\\'ill) tile great increase in production, owing to the large area ol new orchards 
corning into bearing and the increasing yields of those orchards that bave not come 
into full profit, there is not likely to be. any market for ilnmaturc or inferior fruit. 
There ,\ill lrr ample good fruit to fully supply 

tile markets that are available and 
accessible . Much of the fruit will not carry far beyond tire' metropolitan market, but 
firm-fieslte(I plums, clingstone peaches, and good firm apples should stand the journey 
to tile Central, and, if they are very carefully selected, handled in, a, manner to 
'prevent any braising, and properly gimped and hacked, they should carry as far as 
Torr- nsville . J Orwvers must vene-n!ter that, given a market fully supplied wtilr fruit, 
only such fruit as, reaches that market in first-class condition is likely to bring- a price 
that will fray them; consequently tit(' grower 'wlro takes tile trouble to send mottling 
but perfect fruit, to grade it for size and colour, to pack it carefully and honestly, 
lrlaeilrg only one sized fruit, of ever. quality" and even colour, in a, case and packing 
it so that it will carry y-ithout broi," ing, and, ~.vltcn opened nlr for sale, will show off 
to tire lrcst advantage, is pretty certain of malting good . On tire other hand, the 
careless grower rdro sends inferior, badly graded, or badly packed fruit is very likely 
to find when tile returns for tit( sale of his fruit are to hand; that after paying 
expenses there is little, if antithing, left . Tit(, expense of marketing the fruit is 
practically the same in both eases. 

Then "wliy spoil the ship for tit(- huCp'orth of tar'' after yon li ;tve gone to the 
expense of pruning, spraying, ntalruring, and culti\atirrg your orcll~mts, \tile - not 
try acid get a ntaxinrnnl return for '-our labour by marketing your fruit properly? 
Tire tracking of all ;duels of lrui', i a ftririv simple matter, provided you will 
I enlernbcr- 

(1) That the fruit must be fully developed, ])tit yet quite firm when gathered . 

(21 That it mast be handled like eggs, as a bruised fruit is a spoilt fruit, and, 
alien packed with somul fruit, spoils then also . 

(3) Th ;rt only one-sized fruit, of an even degree of ripeness and colour, must 
be plucked in a case. 

(f) That the fruit must be so hacked that it will not drift, for if it is loosely 
packed it will be so bruised when it reaches its destination that it will be 
of little value. At the mine time, it must not be packed so tightly as to 
crush tile fruit. 
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If these simple rifles are borne in mind, growers kill find that much of the blame 
they frequently attribute to the fruit fnercliants or middlemen is actually the result 
of their otsm lack of care . 

	

Fruit that opens up ill the pink of condition sells itself .. 
whereas ally fruit that opens tit) indifetently is Yard to sell oft any except a bare 
market, and oil a glutted market is either nnsaleable or realises such a poor price t1tat 
the grower is freduc"ntlY out of pocket and would have bccu better off had lie not 
attempted to fuarket it. 

I - Slnayiug with arsert ;ttc of lead, aril ;t -steinatic bandaging, leas been properly 
carriel out, there Will lx- cuuct)arativty fete rxllin moths to destroy the later ripening 
lisp fruits ; hilt if dacsc osscutini operntio .l s lutvc been neglected or carelessly carried 
out a nntttbcr of uioths trill hatch out and this eggs laid by their trill turn to hcrva; 
that trill do fount d tntngc, ill some cases (-'sell tuore thrln that caused by the first 
broods flint attack this fruit as soon as it is formed . Where there is any likelihood, 
therefore, of a late crop of moths, sprtying with arsenate of :lead roust be continued 
it the late croft of hilt fruits is to be kept free from this serious best . 

Fruit fly must tuc systematicallY fought, and on oo account futtst any fly-infected 
fruit be allo'vv([ to lie about on tile grotuui and hired this ltest, to (1o further damage 
to the later ripening fruits . 

Citrus orchar(Is trill need to be kept Well cultis-at0d ill the drier and tvarfner parts . 
of the state, and, where necessary, the trees should be irrigated. If scale insects are 
present, the trees should I;e either strayed, or, betters still, tre;tted with hydrocyanic 
acid gas. 

Western grapes are ill full season, and if they are to be sent long distances by 
rail then they are all the better to be cut souse hours before they are packed, as tlti~s 
tends to wilt the stems and keep the berries from falling off in transit. The fruit 
nntst be perfectly dt.v `viteu packed, and should he as cool ns possible . Its nfust be 
frmlY packed, as n slack-parked tasc abmys carries badly mill the fruit opcrns tilt in a 
more or less l;rttisetl comlitiou. 

I-1 ram) PoFe5 for January . 
Ftct .n.-The otaiu lausiuess of this field during this month will be plollglting and 

trcpariug the l :nf(l fol. the potato rind other future crops, and keeping all growing' 
crops cle:ut. Great care must be exercised ill the selec=tion of seed potatoes to ensure 
their 'lot bein g ; affected by the Irish blight. -Never allots- weeds to seed . This may 
be unavoidable in tl,,e event of long-continued heavy rains, but every effort should be 
made to prevent the weeds coming to maturity . _1 little niaize may still be sown for 
a, late crop . Sow scn;;lium, imphee, Cape barley, vetches, ltarticuut, t(OSiltte, rye, and 

pens . 

	

to some tc ~° early localities potatoes utay lac sown, but there is considerable 
ride ill smsing during this month, and it may be looked upon merely as . :ut experiment .. 
Plant potatoes wlfole . Early-sosvu cotton will be ill bloom. 

Ors coastal and intercoa,stal scrub districts, where irccntly hill-ut-off scrub lands 
are ready for the reception of seed of sunfmer-growing grasses, sowing may commence 
ns soon as suitable weather is experienced. Much disappointment may be saved, and 
subsequent expenditure obviated, by ensuring t1tat only good germinable grass seed is 
sown, of 'rinds and ill quantities to stfit local eonditious, tit(, circumstiafwes being kept 
ill mind that a good stand of grass is the principal factor in keeping clown weeds 
and undergrowth. 

In all districts ssltere wheat, barley, oats, canarY seed, and similar crops have 
recently peen harvested, the practice of breaking up the surface. soil, on the cropped 
areas should invariably be adopted. Soil ])tit into fit condition ill this way will 
"trap" moisture and admit of tit(' rains ITrcol :tting into the subsoil, lvlfere the 
Illoisture necessary for the production of a succeeding crop can be .feld, provided 
nttexttiou is given to this maintctustfce of .t surface mulch, and to tit(, removal, b--
regular eultiv :ttion, of volunteer growths of all kinds. If not alreads- seen to, ail 
harvesting Lttnchinery should ix put under cover, overhauled, and the woodwork 
painted v ifere required . 

b-h,re maize and all still , 11 ,01 --growing "Ifoed" erohs are not too far advanced 
for the purpose, they slfould be kept ill a well-cultivated condition with the horse hoe. 
5'otutg rtutizc and sorr;'Ittttu crops trill derive tench benefit by llarrowin� them, ill the 
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THE STORY OF PNEUMATIC TYRES. 

A PALUABLE REFERENCE JOURNAL. 
A Theodore settler writes--T would be glad to have wlcatercr back. 

numbers of the " Quee)mland Agrieultura~ Journal" you, can spare, for I 
consider them very valuable for reference, no matter hole old they are." 
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same direction as the rows are immiug, using light lever harrows with the tines set. 
back at :an angle to obviate dragging out of plants, but the work should not be clone 
in the heat of the Slav . 

Quick-maturing varieties of maize and sorglnttu may still he Seii7t in the early 
part of the month ill coastal areas where early frosts are not expected . 

Succession sowings may lie made of :L number of quick-grmying summer fodder 
crop,-Sudan g rass, J :tl)anese and French millet, white paiuemu, and liberty millet 
(patticunt) . In faVOttrable situations, both "grain" and "saccharine" sorgltunis 
may still be swyu ; also maize, for fodder purposes . 

Fodder conscrry :iticni should be the aim of everyone who derives a liyiug from 
stock, particularly the dairvmau ; tlici ltt _ .,cut is; an important period to pl;m croppinl-, 
arrangements . L:cclusiye of the main crops for feeding-off (liken fodder is suitahle 
for this pnrposc), ample provisi<ni should be made for ensilage crops %o be couserv-d 
in silo or stack. As natural anti s!umiur-grotcirtg artificial grasses may be exl,eetcd 
to lose some of their succulence in atttuluu, mid more of it in winter and early spring, 
tile cropping "lay-out" to ln.ovidc a coutiuuity of sueculcut green fodder throughout 
the season calls or thorough and deep coltivatiou and the Imilding ill), of the fertility 
and moisture-holding capacity of the soil . Planter's friend (sorghum) may be sown 
as a broadcast crop at the latter end of the tnortth for cutting acid feeding to cattle 
in the antimm and early itinter. Strips of land should be prepared also for a 
succession sowing about the second week in February, and for winter-growing fodder 
crops. 

It is exactly forty years ::go since John Doyd Dunlop apl,lied for the patent 
for the first. Imeuni .itic tyre. He bad just retired from his veterinary- pr ;tetice it: 

Belfast, the largest one in Ireland, where twelve horse-shoers worked for him. 

While a boy at school in the village of Drcglioru, Ayrshire, his native place, 
Dunlop observed that a large wooden roller was easier to pull, than a smaller one, 
because, as it had a, larger area of surface bearing oil the ground, the pressure ou 
each unit of area was less. 

For years lie thought on ill( , idea of wheels iyith flexible rims that would flatten 
out and so increase the area of contact with the road . It was a complaint .front his 
small son Joluuiv, then nine -hears of age, which antually materialised in the first 
rubber tyres to lte filled with air. Johnny had grumbled about the difficulty of 
riding on thin solid tyres over the uneven stone setts of Belfast's streets . 

His father thereupon made two air tubes from ,heck rubber one tldrtv-second of 
an inch thick, fixed them to a wooden dise with a thin strip of linen, aud~bleiv theiu 
up with a football pump . 

	

The tyres were then fitted to a tricycle male by Dunlop 
from Aineriean elm to his own. design with specially shaped rims . 

	

The yvhole iy~, . 
completed one night at ten o'clock, and so eager were both father and son to test 
the new device that the boy went out for a run in the moonlight and returned 
triumphant at midnight. 

When a racing cyclist who was shown the novelty expressed his doubts about it, 
the inventor challenged him to a race on his thin solid tyres against the nine-year-old 
boy on the home-made tricycle equipped with pnetuitatics . It was the first of the 
unending talc: of races to be won on Dunlops. Although John Doyd Dunlop revolu-
tionised cycling, and made motor cars possible, lie himself could not at that time 
ride a bicycle ; indeed, there is no record that lie ever rode one all his life . 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
TiSIEs COMPUTED BY D. EGLINTON, F.R.A.S ., AND A. C. EGLISTON. 

MOONRISE . 
Thtimes stated are for 

	

Ilenslnd, Nw Sth e 

	

eaeo 
AT WARWICK . 

	

W ales, 

	

ictoria, and Tasmania . 

4 Pee 

	

p Last Quarter 

	

12 31 

	

.in . . 
12 

	

� 

	

IA New Aloon 

	

3 6 p.m . 
20 

	

� 

	

( First Qi a ter 

	

1 43 lean . 
27 

	

0 Full M~ on 

	

5 54 a.m . 

7lccMoon n"laenmalcingacompleterevolution about 
ti c cuth in i)ecembet Aj,ill, apparently, be airnoug 
flu 

	

stars of, Cancer on the I ats and 2m1, of Loo on 
the 3rd and 4th, of Vhgo from trite .)tli i o the 8th, of 
Libra. from the 8th to the 10th of Scorpio on the 
10th and I It , , of Orphineus on tht 12th and 13th, 

of Sagittarius from the loth, to I(61h, of Capricormus 
on the 17th and 18th, of Aquarite on the 19th, of 
Pisces on the 20th, of Crtus on the 20th and 21st, of 
Pisces on the 21st, of Aries on the 23rd and 24th, of 
Taurus 'rom the 24th to 26111 of Geu isi, on the , 
27th and 28th, of Cancer on the 28th atul 20th, and 
of : Leo on the 30th and 31st . 

R'hen apparently in l.co on the 3rd andagain on 
the 30th the Moon will pass with 11 5 degrees of 
Neptarne, which is still near Regulus, but invisible 
without a telescope . 

Phases of the Moon, Cecultations, &c . 

Apogee, 17th December, at 

	

7 18 p.m. 
Perigee, 26th December, at 12 30 P .m . 

Saturn and Mercury will be passed on the 12th 
when the Moon is new and Divisible. 

On the 16th, when passing Venus al;out 9 a .m ., 
an interesting daylight spectacle may be obtained, 
the crescent Moon and the beautiful planet being in 
the east-south-cast . 

On the 26th the Moon will occult Afars about the 
time of r ;s`ng ; and a small star in Taurus about 

all 

hour or so later . 
Alereury w~11 he on the far side of its orbit almost 

directly Leh'nd the Sun on the 18th, and only one 
degree above its upper edge at noon ; it will there-
fore not be noticeable this month . 

Venus will set at 9 2:3 p .nr . on the 1st and at 9-35 
p .m . on the 15th . 

Mars twill rise at 8-36 p.m . and set at 6-18 p .m . on 
the 1 st . On the 15th it will rise at 7-20 p .m . and 
set at 5-29 a .m . 

Jupiter will rise at 3 . 34 p .m . and set at 2-48 a .lo . 
on the 7 st . On the 15th it will rise at 2 . 33 p .m . and 
set at 1 . 53 a .m . 

Saturn will it e at 5- :i8 a .m . and set at 8-30 p . m . 
on the 1st ; it will t;e in conjunction with the Sun 
on tire 13th and therefore r se and set with it . 

3 Jan . 

	

11 Last Quarter 

	

4 34 a.m. 

11 � 0 New TN-loon 10 28 a.m . 

19 

	

( First Quarter 1 15 a.m. 

25 

	

U Full Aloon 

	

5 

	

9 p.m . 

Apogee, 

	

Sth January, at 1-42 a .m . 

Perigee, 23rd January, at 9 .48 p.m . 

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S ., 

add 4 minutes for each degree of longitude . For example, at Inglewood, add 4 minutes to the 

times given above for Warwick ; at Goondiwindi, add 8 minutes ; at St . George, 14 minutes ; 

at Cunnamulla, 25 minutes ; at Thargomindah, 33 minutes ; and at Oontoo, 43 minutes . 

The moonlight nights for each month can best be ascertained by noticing the dates 
when 

the moon will be in the first quarter and when full . In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night 

when at the first quarter the moon rises 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.] 

December, January, 

31OONRISE . I 

1928, 1929 . 
Dec ., ' Jar. . . 
t928 . 1929. 

Rises ., Rises . Date. Rises . sets . Rises . sets . 
I 

p . m . 
1 4 .50 6 .32 6 .49 30 .44 11 .14 

2 4 .50 632 5 .2 6 .49 11 .10 

3 4 .50 6 .33 5 .3 6 .49 
a . m . 

4 4,50 6 .34 ~ .3 6 .50 12.8 

P .
m

. I 

11 .13 

a .m
. 12 13 

12.43 

1 .12 1 .15 

1.42 IAR 

2.12 2 .26 

5 4 .50 6.30 5 .4 6.50 12.41 

'6 4 .50 6.35 5 . 5 6.50 

7 4 . :50 6 .36 5 .6 6.51 

8 4o0 6 .36 5.6 6.51 

9 4 .50 6.37 5.7 6.51 2.41 3 .10 

10 4 .51 6 .38 5 .8 6.51 3.151 3.58 

11 4 .51 6 .39 5.9 6.51 3 .48 4 .51 

12 4 .51 6 .40 5.9 6.51 4.28 5 .44 

13 4 .51 6.40 5.10 6.51 5.1-1 6 .41 

14 4 .02 6.41 :5.11 6.51 6.3 7 .40 

15 4.52 6.41 5 .12 6.51 6 .56 8 .37 

16 4 .52 6.42 5.13 6.51 7.50 9.36 

17 4 . :52 6.43 5.13 6.51 8.46 10 .34 

18 4.53 6 .43 5 .14 6.51 9 .46 1.1 .33 
I p.rn. 

19 4 .53 6 .44 515 6.51 10 .43 '12 .34 

20 4 .54 6.44 5.16 6.50 11.49 1.38 
P. nr . 

21 4 .54 6.-15 5.16 6. ¬ i0 12.40 2 .46 

22 4 .55 6.46 5.17 6.50 1 .42 3 .55 

23 4 .55 6 .46 5.18 6.49 2.47 5 .3 

24 4 .56 6.47 0 .19 6.49 3.50 6 .7 

25 4 .56 6 .47 5 .19 6.49 5.8 7 .4 

26 4 .57 6 .47 5 .20 6.48 6.17 j 7 .53 

27 4 .57 6 .48 5 .21 6.48 7.24 8 .32 

28 4 .58 6 .48 5 .22 6.48 8.26 9.10 

29 4 .59 6.48 5 .23 6.47 9.19 9.41 

30 5 .0 6.49 5 .24 6.47 10.2 10 .13 

31 :r0 6.-19 5 .20 6.47 10.40 10 .43 


