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VOL. XXXIV. 

The Current Issue. 

ONTINUING his interesting review of the development of the sugar industry in 
Queensland since federation, Mr . Easterby tells the story of the establishment of 

the Central Mills at Babinda and South Johnstone. The second instalment of 
Mr . C'urrie's account of the Brown Cutworm, together with two fine plates in colour 
by Mr . Helmsing, are in this issue. Mr . McGrath discusses the position and the 
conditions of the dairying industry in this State, and reminds us of its national 
importance at the present time . Mr. George Williarns has a note on some manurial 
experiments with pine:i,pples . Mr . Rudd has an informative article on Contagious 
Abortion ; while Mr . Shelton gives an account of the activities at the recent Winter 
School for Pig Farmers. Mr . Wells's report on the work of the Callide Cotton 
Research Station, in an abridged form, is also published. The recent tour of a party 
of New Zealand farmers through a portion of South-eastern Queensland is described 
briefly. Some points in rural domestic economy are discussed by Mr. Bosworth, of 
the Queensland Agricultural College. Notes on the care of calves are supplied for 
the information of the young farmer . The Home and Garden section also contains 
o-I budget of topical and useful information . Taken all round the August Journal 
covers a wide range of matter of interest to all engaged in our basic industries . 

The Governor's Speech . 

OME interesting references to rural industries were made by His Excellency 
the Governor, Lieutenant-General Sir John Goodwin, when opening the second 

session of the twenty-filth Queenslaud Parliament . Referring to the measures of 
biological control of the prickly-pear pest, he said that so gratifying had been the 
success which had attended the administration of the prickly-pear lands of the State 
that the oxpenditure of the Prickly-pear Land Commission might now be considerably 
reduced. The present law made provision for an annual vote of £100,000 for the 
work of the commission . As that amount would not be required in future, a Bill 
\would be introilnced to reduce the amount to anticipated requirements. 

Pear-destroying insects had done remarkable work, large areas once densely 
infested with pear being nearly cleared. To such an extent was that the case 
that notice of resumption for agricultural and mixed farming settlement purposes, 
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under the Prickly-pear Land Acts, had already been given in respect of thirty-three 
prickly-pear leases near Chinchilla, while similar action was being considered with 
regard to other prickly-pear leases comprising agricultural lands in close proximity 
to railways . 

Forestry Problems . 

H IS Excellency added that the, forestry problems of Queensland had received 
very close attention. The rapid increase of importations of timbers had 

reacted heavily against the native sorest and timber industries, whose operations 
had been at low ebb during the year . With a view to alleviating the situation, 
substantial rebates in the price of raw material from the State's forests had been 
made, and the assistance of the Federal Government towards safeguarding our 
timber industries against the dumping of cheap timber into the State had been 
sought . 

The forest service through its prolonged experimental silviculture had demon-
strated that valuable timber species could be reproduced in commercial plantations-
a realisation not previously ;cttained by any other country in the Southern IIerni 
sphere-and silvicultural research abroad by specialists of the Queensland Forest 
Service substantiated the expectations of the Forestry Board in that regard . 

Research into the problem of wood-taint in butter had been conducted with 
satisfactory results for Queensl:nnl pine, and investigations were being pursued 
into local shipworm-resistant timbers for use in wharfing . 

Water S'1T?UlV . 

R EFERIZING to work in connection with water supplies, the Governor said that 
the Inkerman irrigation area had made further progress and there are now 

198 farms, aggregating 6,000 acres, under irrigation . 
The 

value of irrigation for 
sugar-cane production could be judged by the fact that last season the average 
at Inkerman was 27 tons to the acre compared with an average of 18 tons for the 
State. 

The artesian boring branch of the Irrigation Department was chiefly engaged 
during the year on the construction of trust bores. Wlrynot bore, which is situated 
on the Grev Range near Quilpie, was sunk to a depth of 3,290 feet, and an artesian 
flow of 925,000 gallons per clay was obtained . This bore will serve approximately 
130,000 acres of leasehold land, and the water will travel 66 miles of drains. 

The Sugar Industry . 

M ENTIONING 

	

matters in connection with the sugar situation in Queensland, 
the Governor stated that the quantity of raw sugar manufactured in Queens-

land last season-503,000 tons-was the second largest in the history of the State, 
being only 3,000 tons below the record output of the previous season . Exports 
totalled 197,000 tons, the average return to the producer for the total output being 
£20 5s . 10d. per ton compared with £20 17s. Ild. for the previous season . Present 
indications point to the yield of Queensland sugar for the current season being 
in the vicinity of 4S0,000 tons . Hopes were entertained that the forthcoming 
Imperial Conference would lie able to arrive at an arrangement which would secure 
the retention of the reciprocal benefits of inter-Empire trade. 

An Excellent Season-Crop Extersion. 

H IS Excellency, in referring to other rural activities, remarked that in the 
agricultural districts an excellent season had been experienced. There had 

been an increase of at least 15 per cent. in the volume of wheat production . 

Satisfactory reports had been received respecting this year's tobacco crop ;if the 
Mareeha Tobacco Experiment Station. 'the Coin momvealth Tobacco Investigations 
Committee, working in conjunction with State authorities, had extended exploratory 
plots into Central Queensland. It was proposed during the coming season to extend 
tobacco experimental work in Southern Queensland . Data published by the Council 
for Scientific and Industrial Research showed conclusively that Queensland had a 
promising future for the production of high-class smoking tobacco. 

The cotton crop for the, present season was expected to be substantially larger 
than the preceding one. ,Important developments in the cotton-growing industry 
of the State had also marked that period, and through the efforts of the Government 
the cotton-growers now operate their own ginneries and oil-mills . 

Favourable seasonal conditions during the past year were reflected in the output 
of dairy produce, which reached a. new record of over 76,000,000 lb. of butter 
and over 1.5,000,000 lb . of cheese . 
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The Passing of Mr. Pritchard. 

T IIh: death of George Henry Pritchard removed recently one of the ablest and 
hardest fighters for econornie rights that the sugar industry in Queciisland 

has had in file course of its long and eventful history. To meet Harry Pritchard, 
in friendly or hostile conference, was to meet a iuan ready to fight all the way, and to 
fight keenly, creamy, aml with all the force of a dynamic personality endowed with 
rare 1;ercel.tiott and appreciation of the facts of the case, in any cause that lie 
espous : d. 

	

With him as an advocate whether in court, conference, or the Press, the 
industry was well served. The best part of his life was spent in waging the 
battles of file sugar-grolvers in any field into which they were taken. As an 
authoritv on sugar organisation and legislation lie was recognised by all sections 
of file irulustry . His early bankiii- training stood to him well in the wider conf-
inercial world, and his grip of every phase of the indastry, in all its altering 
circumstances, enabled him to set a course, as events demanded, with sanity and 
sagacity and success. His ltcloisnuutship in the industry was marked by strength 
of mind and cluiraeter that won him the respect even of "his friends the enemy," 
wleo haul willing, all([ generous tribute to flu, high qualities, personal and otherwise, 
that he possess-d. His 1 , assiug is sincerely regretted not only b'N" sugar producers, 
but by all interested in file things that .n :ettcr in this young Commonwealth, as well 
as by those who knew him, and 11 :iviitg known him appreciate the value of his 
devotion to the industry and the State he served so well . 

The Dairy Industry-The Need of Scientific Research 

H urgent need of initiating investigations into Australian dairying problems 
has been pressed. on the Commonwealth Council for Scientific liesearclt . Oil 

examining the request, it became obvious to the Council that a considerable diversity 
of opinion existed as to the lines such an inquiry should follow . The Council there-
fore determined to seek further information beforo taking definite action . I'roin a 
preliminary investigation, undertaken by Professor S. M. Wadhain, of file University 
or Melbourne, much tlsctul information lens lx - en obtained . His report is now before 
us, but in making it generally available the C'ounril indicates tltnt such action does 
not mean that opinions expressed by the investigator are necessarily its adopted' 
views, nor that it is intended to follow io their entirety the recommendations made . 
Professor Wadham covered a wide economic range, right from the posture to the 
pantry, in file course of a brief though coinpreliensive review . His general conclu-
sions and recommendations are worth the attention of everyone engaged in the 
dairying industry . On the economic aspect, lie says that iio matter how much money 
all d efl-'oft are spent on the scientific side of an industry, such outlay will be largely 
in vain if the organisation of that industry is unsound. Of these economic inquiries, 
the first is that of land tenure-this is a regional trouble, not very old in Australia ; 
it will sprc-ad unless it is checked at an early dato . The specific information 
required is the extent and conditions of short term land-tenure systems in the 
dnirying districts of Australia and their influence on dairy production as far as it 
can be estimated. The next point is file distribution of dairy factories in districts 
with reference to overhead costs of nianuhecture, costs of transportation, and the 
natural limitations preventing the regrouping of factories. The last economic 
problem is a survey of the overseas market and the factors operating thereon. If 
the Commonwealth is to have an economics bureau, he believes, the first two of these 
should be well within its sphere of action . The co-operation of State Departments 
would, no doubt, be obtained . It is 1 :ossible that the Department of Markets could 
undertake file tlurcl, or it may actually have the information at the present time . 

On flee production side, his opinion is that the industry needs assistance in 
six directions . As to veterinary and nutritional problems, these have already been 
reported oil to the Council. As to pasture and pasture unanagement, it is under 
stood that plant introduction is nlroady receiving attention from the Council's 
Division of Economic Botany . A broad 1:asturc survey of the various dairy dis-
tricts in the Commonwealth, coupled with carefully devised schemes of experimentation 
on management and nuenuring, will lead to satisfactory results. The field is vast ; 
if the Council can provide additional agrostologists for the task, so much the better . 

As to herd testing and the encouragement of the use of high-grade stock, these 
are matters which can be treated adequately by State Departments. Vie importance 
to the iudu=try of subsidiary products, such as pig-raising, is great and requires 
careful study. 

	

It is in some ways a local problem and, requiring extensive area's and 
buildin~ls, must remain a matter for State organisation. Professor Wadham also 
diseu ses educational and technical matters, and all his recommendations as to the 
training of factory operatives, technical control, and continuous research are worthy 
of every consideration. 
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THE QUEENSLAND SUGAR INDUSTRY. 
By FI. T. EASTER H Y, Director, Bureau of Sugar Experiment Stations . 

E may now proceed to the establishment of the Central Mills 
of Babinchz and South Johnstone, as they were the outcome of 

file Report of the Royal Commission which was appointed late in 1910 
but did not take the bulls of its evidence till 1911 . This Commission 
was appointed by the State Government to inquire into and report upol: 
the following matters relating to the sugar industry, i .e . :- 

(1) Is it desirable that the Government should establish more 
Central Sugar Mills? 

(2) If so, how many and where? 
(3) What conditions should be imposed on advances to be made 

for the erection of such mills? 
The Commission consisted of Messrs . :R, A . Ranking, Police Magis-

Irate, J . R . Paddle, and Dr. A . J . Gibson . 
Applications for the establishment of Central Mills had been 

received by the Government from 13abinda (Russell River), Bailey 
Creek and .Daintree River, Daradgee (North Branch of Johnstone River), 
Freshwater (Cairns), Ijiverpool Creek, Tully River, Rockhampton, and 
(1ympie and later oil iccstrrnetions \\- ere sent to visit Aloomba (Cairns), 
Southh Johnstone, Ilourilyaii Symlieate lands, Long 1'oelcd; (I3lgham), 
Hamilton, Kelvin Grove, Silent Grove (iilackay), and Yeppoon (Rock-
lcampton) . After visiting the variou, sites prol)osed for Central Mills 
and hearing a large miount of evidence, the Commission recommended-- 

(a, ) That it was desirable that the (lucenslmid Government should 
establish more Central. Mills . 

PART VIII . 
(b) Review of the Industry since Federation . 

(Continued.) 

III cornnectloll with the question of how many new mills 
should be buili, the Commission tool : into consideration the 
then milliicg power of the existing mills, the importation of 
foreign sugar and the po -44sible increase in population . They 
pointed oici- that the average annual production for the years 
1902-1909, inclusive, amounted to about :160,000 tons, and 
that the average annual imports of foreign sugar for home 
consumption for the years 1901_-1910, inclusive, amounted 
to 46,306 tons, and they took this import of 46,306 tons as 
the actual average annual shortage as between production 
and consumption . They considered that the increase in 
population Avould indicate an increased demand of approxi-
mately 3,500 tons of sugar per annuun . At the same time 
expansion in the existing mills and the possible erection of 
mills by private enterprise was not lost sight of, nor the fact 
of variable seasons, although this factor to-day with the 
mncli greater prodnetion north of Townsville is not of so 
much importance. 

Allowing for suds factors the Conunissiol-, recommended that two 
mills should be erected for ?:lie crushing seison of 1913 and one for the 
year 1914, and that the consideration of the erection of additional . mills 
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be thereafter reviewed as necessity arose and in the 1 -1 1-lit of their final 
recommendations as to sites . After reviewing the diffierent sites 
inspected, the Commission. recommended that the two mills to be erected 
for 1913 should be one of 10,000 tons and one of 5,000 tons sugar 
capacity . The larger of these mills should_ be erected at Babinda Creek, 
Russell River, and the smaller mill at Daradgee, Johnstone River . 

In considering the proposal to erect a mill at Jarvisfield, near Ayr, 
the Commission reported favourably, but 11r . J . DrYsdale, of the Pioneer 
Nlill, in giving evidence stated a verbal agreement Iwtwecli himself and 
the Government existed whereby lie was to erect a quill on the Inkerman 
Estate, and he further stated that he intended building this mill, not 
only to met the requirements of the lukermaru lands brat to take surplus 
cane from the Pioneer and Kalamia mills . The Commission therefore 
recommended that if before 31st December-, 1911, no definite assurance 
had been received by the Government that a sugar-mill \\-as to be estab-
lished at Inkerman, the number of mills to be erected for the 191 :3 
season should be three, the third mill of 5,000 tons capacity to be built 
at Jarvisfield, Burdekin River . 

Continuing with their recommendations the Commission advised 
that for the season 1.914 a mill of 8,000 tons sugar capacity be erected 
on the south branch of the Johnstonne River, and that the subject of the 
further erection of central mills should be rillowed to remain open to 
review by the Treasurer from time to time . If further new mills were 
decided . upon, the Commission put the sites for same in the following 
order :- 

Freshwater (Cairns), Liverpool Creek, Tully River, Long Pocket 
(Ingham), Bailey Creek, IJamiltcn (Mackay), Silent Grove 
(illackay), Aloomba (Cairns), and Don River' (Bowen) . 

The Commission further recommended under the provisions of "171rs 
Lice,itsing Act of 1885," section 22, the prohibition of the issue of new 
licenses for the sale of liquor within the area for proposed new mills . 

The outcome of the CommlssiOIL',S Report was thc> passing of an 
Act in October, 1911, to authorise the construction . and establishment of 
sugar works by means of moxreys advanced by the State alld to provide. 
for the repayment of such moneys, and for the maintenance, manage-
ment, and control of such sugar tivorks and for other purposes connected 
therewith . This Act was known as "The Sugar Works Act of 1911,' 
and it was under this Act that the Babinda and South Johnstone sugar-
mills were erected lav the tlueensland Government . The Act provided 
for a system oL Cane Credits, being a perceiitage of the price paid by 
the Corporation of the Treasurer to suppliers of cane as the Corporation 
considered to fairly represent money appropriated. toiwards the repay-
ment to the Treasurer of the loan with interest, and also provided for 
rates on owners and oc< "upiers of land within a sugar-works area, to meet 
any annual deficiency . The sale of hiloxicating liquor in a sugar-worlzs 
area (i .e ., a sugar-works area oreated under the Act) \N-as declared to 
be unlawful . 

The recommendation that two mills be erected for 1913 was not 
carried out in that ,year . The Doradgee proposition eventually dropped 
out . Messrs . Drysdale Brothers, however, erected the Inl:erman Sugar 
hill in 1913-14, and its first crushing tool. place in 1914 with a crop 
of 62,052 tons of cane . Due to the severe drought in. the Lower Burdekin 
district in 1915 the Inkerrnarn Mill did not err-!,.h that season . 
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In 1913 the Cairns-Babinda supporters of the mill project were 
getting restive . A nunober of growers had opened up land at Babinda 
and were already growing cane . From the Babinda area about that 
time growers representing some 480 acres were sending their cane to 
iAlulgrave, and those representing 1,017 acres were forwarding cane to 
the Colonial Sugar Refining Company's mill at IIambledon . There were 
also areas that had been planted which were too far from Mulgrave and 
Ilambledon to render the harvesting profitable, and in addition a number 
of small areas were under cane for the purpose of providing plants . 
Arrangements were made in April of 1913 by the Premier, Mr. Denham, 
to visit Babinda, where he met the Provisional Committee and a large 
Ilumber of those interested in the project . Most impassioned speeches 
were made, notably by the late A . J . Draper acrd G . R . i\'layers , and 
also by Dr. Reed, who were all at that time considerably interested in 
the Babinda lands . 

	

Certain statements had been laid before the Govern-
ment before the meeting took place, and the Premier stated that if the 
evidence as to areas, &c., were substantiated the next step would be to 
call tenders for the erection of the mill . The duty of verifying the 
statements was put in the hands of the writer, who, with -Mr . R . Wilson, 
now Assistant Under Secretary to the Department of Agriculture and 
Stock, rode around the lands interviewing the canegrowers, and the 
facts elicited were that the estimated area under cane closely approxi-
mated that set out by the Provisional Corulnittee . 

Later in the year tenders were called for the erection of the 
Babinda Mill, the successful contractors being IVlessrs . George Fletcher 
and Company, of Derby, United Kingdom . During 1.914 the land was 
cleared for the mill site and the building partly erected, it being intended 
to commence crushing in 1915 . 

Tenders were also called for the sister mill to be erected in the 
South Johnstone area, and the same firm were successful in getting this 
contract also . This mill was to be ready to crush in 1.916 . Scrub clearing 
Nvas commenced and farms were being taken up for the opening of the 
mill . 

The Babinda l!lill was ready for crushing during the 1915 season 
and got to work, although it was not finished by the date set out in the 
contract . This was due principally to the war and the difficulty of 
procuring materials necessary for the completion of the works. It was 
a, very dry season in 1915 and there were numerous cane fires which, 
according to one exaggerated statement, boiled all the fish in the Russell. 
River, but which did considerably hamper manufacture, and there 
were at times serious delays owing to accidents to the machinery, so 
that serious deterioration in the cane set in. before it could be treated . 
As the season progressed, however, many difficulties were overcome . The 
first crop was naturally a small one, amounting to only 47,014 tons of 
Bane . The sugar manufactured at 94 n.t . being 5,209 tons . The 
following year, 1916, however, saw much improved conditions all. round, 
and Babinda's crop was 154,630 tons, and since that date it has always 
had large tonnages of cane to deal with . 

	

The contractors did not hand 
over the mill till after the completion of the first crushing . -Meantime, 
the erection of the South Johnstone Central 1\Mill had been commenced 
and was being proceeded with in 1915 . At the end of the year owing 
to the war the delivery of machinery was delayed and progress much 
retarded . It was, however, hoped that the mill would be equipped and 
ready to commence crushing about the end of September, 1916 . The 
tramway work at South Johnstone was of very solid character, caused 
by the country through which it was necessary to go for cane. 
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The mill was due to be completed in July, 1916, but it was not 
complete in October of that year . A start was made at the end . 
of October and a crop of 56,205 tinis of cane was put through 
the rollers . A good deal . of the sugar urtrodiwed could not be 
recovered owing to the requisite appliances not being available, and 
the financial loss caused thereby was considerable . It was recognised, 
however, that the farmers were not responsible for the war conditions 
and that their crops must be removed . The crushing did not terminate 
till February of 1917 when 4,653 tons of 94 ii .t . sugar had been manu-
I'actured . It took 1207 tons of cane to make one ton of sugar . Next 
year, 1917, the crop was 81,584 tons . A loss was made on the first 
two seasons' operations, which naturally created much anxiety . Unfor-
tunately, the following year (7978) a disastrous cyclone caused great 
damage to this mill, not only were buildings wrecked but there was 
loss of life and the farmers suffered scwerely, horses as well as crops 
being more or less damaged . In consequence, the tonnage of cane fell 
this year to 57,106 tons . The outlook at South Jolinstone therefore in 
the early years of its history was most distressing, but in a few years 
the difficulties were surmounted and big crops have been handled during 
recent ,years . The erected of these two mills had a wonderful effect: 
in opening ill) unpopulated country. Where impenetrable jungle once 
reigned there are now mills, townships, farm houses, schools, hospitals, 
libraries, post offices, telephone exchanges, and railw~iys-in fact all the 
adjuncts of civilisation . 

In a history oi' this I :irrd it is necesary after following out different 
lines of activities to have to return to a previous period. Wig may there-
fore go back to 1912 when the first Federal Royal Commission concluded 
its sittings and presented its report . This was tile most voluminous 
document ever printed in conneotion with the Australian sugar industry . 
Evidence was taken from 447 persons, and the printed volume ran into 
1,146 foolscap pages. The lindhtgs were not quite unanimous, four of 
the membe" presenting a majority report, while a dissentient memoran-
dum was furnished by llr . T . Crawford, one of the members. The 
reference to the Commission embraced the following snbjects :- 

(a) Growers of sugar and beet ; 
(b) Manufacturers of raw and refined sugar l 
(c) Workers employed in the sugar industry ; 
(d) Purchasers and constimers of sugar ; 
(e) Costs, profits, wages, and prices , 
(f ) The operations of the existing laws of I'll(, Commonwealth 

affecting the sugar industry ; and 
(g) Any Commonwealth legislation relating to the sugar industry 

which the Commission thinks expedient . 
The Chairman of the Commission was first Sir John Gordon, and 

oil his retirement through ill-health William Jethro Brown. The other 
members were Albert IIirtcltcliffe, 11LL.C ., R . M'C . Anderson, 112 . R . M . 
Shannon, and T. W. Crawford . The Commission entered on its duties 
on 25th October, 7_97_1, held 139 sittings, and presented its report in 
December, 1912 . In the conduct of their investigations and in the train-
ing of their report they assumed :- 

(1) A loyal adherence to the policy of a "White" Australia . 
(2) The natural importance from the point of view of defence 

of effecting the settlement and cultivation of the tropical 
and semi-tropical areas of the Australian continent . 
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The Commission served a highly useful purpose, and its report was 
read with intense interest . They took a far-seeing view and to some 
extent dispelled the clouds of ignorance and prejudice obscuring this 
important industry ; they showed that it was one of national importance, 
tho maintenance of which vitally- affected every citizen of the Common-
w,~nlth . 13y no other means could our vast littoral be peopled and 
delended. The following extracts from their report are worth quoting 
and are just as vitally applicable to-day :- 

"While the wide divergencies of opinion which exist to-day 
tivith respect to the relation of public control to tile sugar industry 
are often the result of mere ignorance of essential data, they are 
still more frequently the result of the failure to out-grow ideas, 
opinions, or policies which belong to the limited outlook of pre-
Federal times . The problem of the sugar industry to-clay is not, 
save in subordinate respects, a problem of industry, of wealth, 
or of production ; it is primarily and essentially a problem of 
settlement and defence . No nation can afford to regard lightly 
the development of its industries, the progres of its wealth, or 
the ecoimmic efficiency of its productive machinery . But, 
important as these things undoubtedly are, they rank, as regard 
the sugar industry, oil an inferior plane . The Commonweatlh 
to-day is brought face to face with one of the gravest problems 
which has ever taxed the iligenuity of statesmanship-that of the 
settlement of tropical and semi-tropical areas by a white popula-
tion living under standard conditions of life . And, intimately 
associated with this problem is the question of national defence . 
If the ideal of a "White" Australia is to become an enduring 
actuality some means must be discovered of establishing industries 
within the tropical regions . So long as these regions are unoccu-
pied, they are an invitation to invasion as well as a source of 
strategric weakness . 

	

Granted so much, it follows that the supreme 
justification for the protection of the sugar industry is the part 
that the industry has contributed, and will, as we hope, continue 
to contribute to the problems of the settlement and defence of the 
Northern portion of the Australian continent . The recognition 
of the mature of this supreme justification is the first condition of 
a sound public policy in relation to the sugar industry . Relatively 
to it all other issues are of minor importance." 

The Commission recognised at that (late the possibility of effective 
settlement by- a white population of the Queensland coastal areas . They 
believed the opposition shown was clue to a failure to recognise the 
physical adaptibility of the white sees to varying climatic conditions . 

It is not intended to follow the report of the Commission in detail 
as at the present time maiiy of the (piestions which were then of 
importance have been settled or are no longer of any great interest . It 
was a capable Commission and the industry owes a debt of gratitude to 
it for its presentation of the fact. 

During 1912 the Department of Agriculture sent the late Mr. T . H . 
Wells to New Guinea to collect sugar-cane varieties, and 158 were 
forwarded to the llacl:ay Sugar Experiment Station . Those were 
secured by 1\dr . Wells in the face of considerable difficulties from the 
mountainous regions of Papua . Unfortunately, after long trials, none 
of those varieties were found to be as good as three or four of the earlier 
collection by Mr. II . Tryon, though Mr. Wells was not responsible for 
this, as he had no way of testing canes but simply chose them on appear- 
ante . 

	

[TO BE CON-TINTUED.] 
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3ureau of cSugar experjMeM &anions . 

FIELD DAYS. 
It has been the policy of the Bureau of Sugar Experiment Stations for marry 

years past, to conduct Annual Field Days at each of the Experiment Stations, at 
South Johnstone, Mackay, and Bundaberg. In this way it has been possible to 
bring before the notice of attending growers and others interested in the industry 
the nature of the work which the Bureau is undertaking, and a demonstration of 
the results obtained . 

Whilst realising the shortcomings of this field day system, the policy was 
continued until last year, but it has now been decided that the Experiment Station 
field days shall be discontinued . This may possibly meet with disfavour from 
sections of canegrowers who were happily situated with respect to an Experiment 
Station, but it is felt that a careful consideration of the plan which will be substi-
tnted for the old one, will go further towards the achievement of the full aim and 
object of a field day, and will exceed in usefulness and popularity those hitherto 
conducted at the Stations . 

The interest shown in our annual, gatherings of the past is evidenced by the 
numbers attending these functions. Last year, record numbers attended field days 
at all three Stations, and at Mackay the number present approximated 1,000. The 
difficulties which attend the efforts of the Bureau officers in their attempt to address 
such large gatherings, or to meet individual growers is very evident. For this 
reason it is desirable that the numbers attending a group field day should be 
greatly reduced, and the plan must be to increase the number of field days, and 
meet einaller groans of growers on each occasion . The Bureau will hold, then, 
district field daps-a district consisting of the area supplying cane to one mill, or 
of an area which produces portions of the crop of several mills, but where soil and 
general agricultural conditions are similar. 

The inauguration of such a scheme has been made possible by the recent addi-
tion to the personnel of the agricultural staff of the Bureau, and the decentralisa-
tion of the experimental work which is rapidly being pushed ahead. Last year 
marked the institution of extensive farm experimental trials, to determine the 
offects of fertiliser treatments, to compare the relative values of a series of cane 
varieties, or the resistance of new and old Varieties to major cane diseases . These 
=lots have been set out over a wide range of soil and climatic conditions, and each 
year their numbers will be increased. 

The results gathered from these tests sliould be of greater direct value to growers 
than the results of Station experiments ; for they are performed under farm cen-
'litions, on soils representative of the types on which the results will be applied 
directly . It is obviously futile for a, grower to visit, say, the Bundnberg Station, 
study the fertiliser response there, and liope to obtain similar results from identical 
treatments on, say, the alluvia] soils of tilt, Alaroochy, or even the Burnett River. 
Similar reauirks will apply to methods of land preparation and cultivation ; for a 
different set of conditions -night render tire inothods employed on one soil type, 
ander its peculiar climatic conditions, totally unsuited to a different type with 
its attendant problems . 

Field days will, then, be conducted along 'lines soinetivhat similar to those which 
were followed at Bli Bli (Nambour) last year . This field da.y was conducted by 
the ]teal farmers' committee, and the success of the project was such that the 
event is to be repeated enthusiastically a :Few weeks hence. 

A plan which might prove suitable for a mill district field day would be along 
the following 'lines :-The local committee (or executive) would fix a day which is 
agreeable to the majority of growers, as wail as the place of assembly . Officers of 
the Bureau rol,resenting the various agricultural divisions would be in attendance, 
and proceed with the party over a carefully arranged itinerary. It might be thought 
desirable to make a, tour of inspection of fertility or varietal trials located within 
the mill area., and the points of value which are evidenced by the different treat-
ments (or varieties) discussed. The extent to which the results of the trial are 
applicable throughout the area might be emphasised and the limitation of their 
application also stressed . 

A practical study of the soil tyl?e front the point of view of its cultivation 
-needs and physical . peculiarities could be undertaken profitably . On an agreed 
farm :r demonstration of suitable and improved implements could be arranged with 
[lie manufacturers and distributors of farnn implements, in the same way is, they 
have been at the Stations in the past . 



].30 

	

QUEENSLAND AGRICULTURAL JOURNAL . 

	

[1 AUG., 1930 . 

At,dresses on the important cane diseases and pests might also be given by 
the Bureau's officers. In districts favouraljly situated with respect to Experiment 
Stations, the latter might be visited if tliei,e be any demonstration of value to be 
seen. 'Clio smaller number of growers in the party will make it possible to encourage 
discussions on the, various points raised, regarding all phases of agricultural work, and the personal touch between the grower and the officers will be fostered . 

The advantages attending such a field clay will be evident. It provides an 
opportunity for the officers to meet growers rider their own conditions, and discuss 
with t"eni their problems and the methods by which their difficulties may be met. 
It may not be possible to arrange field days. of this nature during this year, but 
the washes of growers will be met, as far as possible, in this respect. I'arrrrers 
may rest assured that the officers of the Bureau will do their part in making the 
function one of value and interest . 

In conclusion, it should be clearly understood that this is not an attempt to 
keep interested growers from visiting the Experiment Stations . On the contrary, 
visits will be welcoined from all interested in the work, either individually or iu 
groups, and the Bureau takes this opportunity of inviting more growers to visit 
the Stations, vvlcen the officers will be ever ready to conduct them around and give 
information on subjects of interest . 

CANE PESTS AND DISEASES . 
The Director of Sugar Experime)t'tal Stalioals, ilir . 77 . 1' . Easlerb-y, has received 

the ,fo lowing rcport (Z4tle July, 1930) froub 177,. J. H . Biczacolt, dssislcvn'f 
EntoartioloCiist :- 

NOTES ON THE GIANT TERMITE. 
A period of five weeks spent in the Burdtdcin district during May and June 

this year disclosed soon, interesting facts relative to the life-history of the Giant 
Termite, Lliastotermes darwiaiccrsis Progg. 

A great number of stumps in([ logs infested by the pest were examined, and 
finally the search was rewarded in the finding of quantities of eggs . These eggs 
were discovered in a rotten stump, which, on being pushed, broke off level with the 
ground, and proved to contain almost a solid mass of termites . At ground level 
where the fracture occurred, there were seen attached to the earthy matrix of the 
internal nest, numerous groups of brown egg's, and one individual terinite somewhat 
largo, than the normal lvorker and quite distinct in that it was of a rich dark-brown 
colour with a creamy-yellow venter. This ternnite appeared to be actually ovipositing 
when first observed, but it is not possible to say definitely that it was, and although 
kept alive in a tin for nearly a fortnight it never oviposited therein. Thus the 
actual laying of the eggs still remains somewhat obscure, although it seems possible 
that they may be laid by a modified type of worker such as that described, parti-
ctilarly as Mastotermes is known to be a primitive genus. 

The eggs are, elongate, about .05 inch in length, -of a uniform brown colour, 
and attached by one pole in groups of twelve to twenty-four. The units in each 
group apps,,ar usually to be arranged in two p:irallcl rows and are bound together 
throughout their length by soma sticky substance, which seems to be provided from 
the mouth of the worker . On the nest being opened, the workers immediately pro-
eced to carry away the egg masses and reattach them to the nest matrix in a more 
secluded tuunnel of the nest . On hatching front the egg, , the young feed on fungi 
growing on the rmrtrix lvliere the eggs are deposited until they are capable of going 
out to forage with the adults . 

In a nest of Mastotermes the following types can be seen :-Workers (one 
caste), soldiers (one caste), abate forms (winged), and nyrnplcs of the three types. 
During 7\1ay, however, neither alate individuals nor their nyinphs showing wino 
pads are present. In August the latter are to be found, but the fully developed 
wing-bearers do not appear till October, and they usually fly in December or January. 
The number of soldiers present is always small compared with those occurring in 
other species, aucl although moderately agressive, the soldier does not rush to the 
spot when an attack is made on the nest like those of Entercnes and other species do . 
The soldier is provided with powerful mandibles which it is not slow to use, and,, 
oil breaking a nest, soldiers will sometimes be observed carrying the young nymphs 
away in their mandibles. 

It is a common practice among termites to eat the bodies of their (lead, and this 
fact is the keynote of success in using a,rsenicals or stomach poisons as a means 
of destroying nests. As far as can be determined this does not take place ill 
Mastoternres. The. dead bodies of their fellows will be collected and carried to a 
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disused tunnel and there left in a heap to become covered with mould. Whether the termites make any use of tile mould which freely flourishes in the burial grounds 
is hard to state. 

There are several insect's which are always found in tile nests of Mastotermes. 
The larva of a small slate-grey moth, huge larva,, of the scarabxid Xylotrupes and 
other smaller scaraba"id grubs are found feeding on the earth and digested wood 
matrix of the colony . A small silver fish is common, and large centipedes and milli-
pedes often found, the centipedes feeding on the inmates of the nest . 

Many species of ant's are predaceous on the termites, and if a nest be broken 
open most of the denizens are quickly carried off by ants, particularly lridomyr)nex 
amt Cam.ponotus, although several smaller genera, Pheido,e, for instance, also do 
good work. 

A nest may not extend more than a few inches into the ,round or it may go 
down for several feet, and from the nest small galleries radiate through which the 
insects communicate with such food as small trees, sugar-cane, or other growing 
crops, which may be several chains away from the nest . The termites enter the cane 
or plant by a small hole and eat out the contents of the stick, leaving only the thin 
rind without external evidence of injury, until the growing point of the plant is 
reached, when the heart leaves die. 

Practically all timbers are subject to attack by Mastotertnes, but some are more 
resistant than others, and chief of these is Gidgee, which, on that account, is much 
in demand for fence posts in the Burdekin district . Leichhardt, ibloret'on Bay Ash, 
and the Black Palm are particularly susceptible, even whilst growing, to attack . 

Recommended Methods of Control. 
At the outset it should be stated that 111aslotcrwes darwiniensis is far more 

difficult to control than the smaller species of termites . One o£ the chief reasons 
for this is that it does not show any sign of a mound or termitarium above ground 
where it nests, and every post, stump, or even tree may possibly harbour a colony . 
There is no means of telling without actually digging whether a tree or stump which 
is attacked actually harbours a nest or is communicated with from a nest located 
perhaps several chains away . Another factor which renders them difficult to exter-
minate is tile fact referred to above that they appear non-cannibalistic in habit, 
thus greatly reducing tile value of arsenical poisons as a measure of control. 

With regard to buildings, posts set in concrete coming above the surface of the 
ground and watched to see that the termites do not build a communication gallery 
over the surface of the concrete is probably the best method to secure against 
attack. If this is impracticable, all timber used should be coated with a repellent 
such as creosote oil, or soaked in a 10 per cent . solution of sodium arsenitc . If these 
are not ohta .inable, then timber soaked in or painted with crank-ease drainings from 
the car or tractor, in which a little arsenic has been dissolved would prove resistant. 
Wherever a piece of boarding is removed on account of termite attack, the replacing 
board should be treated as mentioned above, and if the attacked timber cannot be 
removed, bore some holes into it and squirt in some of the arsenic in oil solution 
mentioned before. 

tiugar-cane plantations suffering damage should first try and clear all timber, 
stumps, and logs as far as possible from the farm . It should be borne in mind that 
the termite probably only visits the cane for water. This is borne out by tile fact 
that sugar-cane is always far worse attacked in dry seasons, but at tile same time 
although a certain amount of moisture is necessary, yet an excess of water is one 
of the best methods of repelling the termite, and further reference will be made to 
this shortly. Any timber in which a nest is located should be treated by pouring 
half a pint of carbon bisulphide or a couple of pints of benzine into it and blocking 
all openings. This treatment will kill most of the inmates of the nest, and if carried 
out systematically will greatly lessen the pest . Baits consisting of arsenic and 
molasses in the proportion of 1 . lb . to 50 lb . may be poured into nests and are success 
ful, but this treatment should be varied, as after a while the termites seem to get 
cunning and will not take the baits. 

Fence posts are very frequently the source of infection of a farm, and, where 
possible, the substitution of steel posts as supplied by some Southern firms would 
be profitable. I£ wooden posts must be used and Gidgee cannot be obtained, then 
they should be soaked in 10 per cent. sodium arsenite solution and well creosoted or 
tarred before putting in the ground, 

As regards the cane itself, nothing is more effective than frequent heavy watering 
of the cane, a course which is quite practicable in the Burdekin district where irri . 
gation is universal. This method of control has been found most effective in 
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controlling certain South African termites which ravage plantations, and has also 
been found to give good results in Queensland. Usually one side or a corner of a 
block shows heavier damage than the rest of the block, and when this is the case a 
furrow could be ploughed along the headland between the cane and its source of 
infestation, and in this furrow a bait consisting of bran or sawdust mixed with a 
little molasses or treacle and water into a mash and then some white arsenic stirred 
into it should be distributed, and the furrow covered over . Approximately, 1 lb. of 
the poison is required for 50 lb . of bait. Cane sticks containing termites should be 
treated with one of the above baits, by breaking off the top of the stick and pouring 
some of the bait' down the tube disclosed. 

Planting should be carried out with the ground as moist as possible, or it 
should be well watered after planting in order to keep the termites from attacking 
the young shoots, and- thus causing a bad strike . Nests may be destroyed if no 
fumigants are availahle by well breaking into them, thus allowing access for their 
enemies, the ants, which will quickly carry off every exposed termite. 

In conclusion, the termite or "White Ant," Mastoternrties darwiniensis Fr ., 
although not .presenting a major problem like the cane grub, is steadily spreading, 
and even if not becoming more intense, it is affecting more farms than a few years 
ago. It is far better for growers to make an organised effort to control a pest while 
it still remains fairly easily controllable, than to let it increase its depredations 
until eventually it reaches such numbers as to require a great deal of time, labour, 
and money to eradicate it . 

CANE PEST COMBAT AND CONTROL. 
The Director of the Bureau of Sugar Exper arenl Stations, Mr . H. T. Easterby, 

has received the following Special Report, deaa4ug with cxp, r~,aental work carried out 
during the period Mwzl lo Jane, 1930, against ir,*sects of toe genus Pseudococ~cus; 
and reohich deals with lho discovery of a cheap avd effe, ,,, ~,,,ethod of combating 
oeer mealy bug of s°agar-cane, from the Entomologist e6 Morn ., ra, Mr . E. Jarvis. 

A NEW AND EFFECTIVE SPRAY FOR MEALY BUGS. 

Most canegrowers and other agriculturists have experienced the persistent 
aggressiveness of these small, soft-bodied, pinkish insects which are dusted over 
or covered more or less thickly with white powder or flocculent filaments of a waxy 
nature Being gregarious in habit they are usually met with in small colonies, 
consisting of from fifty to hundreds or thousands of individuals of all sties, from 
the tiny larval to adult . forms, the latter being generally less than one-eighth of 
an inch long . In the Cairns district mealy bugs commonly infest the granadilla, 
passion fruit, and many other creepers, proving particularly obnoxious also to such 
ornamental shrubs as Acalyphas, Ixoras, Coleus, Crotons, &c . The tropical fruit 
rrees most badly attacked appear to be the Sour-sop and Custard Apples, the fruit 
being sometimes so grossly infested as to appear white instead of green. (See 
accompanying plate.) 

In canefields these bugs congregate under the older leaf-Sheaths in masses, 
and being thus screened from view their presence usually remains unnoticed. 

Notes on Remedial Measures . 

Owing to the waxy secretion already alluded to affording a defence against 
insecticidal sprays, the control of mealy bugs has always proved a somewhat diffi-
cult matter ; seeing that such protective covering must first be dissolved in order 
that the bodies of the insects may be thoroughly wetted with the solution used . 
Moreover, many of the species have an objectionable habit of nestling as far as 
possible out of sight around the softer shoots and basal portions of the leaf-stalks 
of affected plants, in positions tivhich can only be reached by the careful application 
of driving mist-sprays. 

Amongst the many different remedies recorded as being more or less effective 
against insects of the gcnuS I'scudococcus the following substances may be men-
tioned here, viz. :-Kerosene and soap emulsions, resin compounds, carbolic acid, 
nicotine, lime sulphur, oleic acid, oil emulsions, &c . 

Recent experimentation carried out by the present writer at Meringa Sugar 
Experiment Station has aimed at the discovery of a formula which, in addition to 
being inexpensive and simple to 'prepare, shall be composed of materials obtainable 
at all times from every country store or grocer shop . 
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PLATE 50 . 
A. Part of Sour Sop fruit infested by Mealy Bugs . 

	

Natural size . 
B. Mealy Bugs attacking stick of sugar cane . 

	

Natural size . 
C . Cotton Boll, infested by Mealy Bugs . 

	

Natural size . 
D . Mealy Bugs on leaf of Ficus pilosa . 

	

Natural size . 
10 
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Attention was accordingly concentrated on such swbstances as caustic soda, 
kerosene, soap, resin, aril tobacco, used c-ither one with another, or in various 
concliinations ; my desire Being to make a stock solution of firm consistency, eal 
cul:t,te(I to keel) well in tile tropics and lie :tlwa.ys ready for use at a. motuent's notice . 

Pi:eliniinary experiments will, resin and washing soda compound are proving 
satisf :artor,y, a soap emulsion containing kerosene and caustic soda was tried :u0 
found promising. This latter spray killed about 75 per cent . of adults, 100 per 
Bent. of tiny hirv,9,,, and all eggs that chatwcd to lm fully expose([ . Tender foliage 
Ava,s ]lot injured by the solution . 

T:vo different enntlsions were then prepared oil 21st. flay, one containing 
tobacco extract: and kerosene, the other crude carbolic and tobacco, in proportions 
thought litter- to combine well . This carbolic acid spray destroyed from 25 to 3(] 
per cent. of adult incaly hugs, together with all tile young larval forms ; the ants 
in :f,tternl:incc on them being also killed . 

Another cutnlsion Containing ufustie soda and kerosene proved fatal to about 
95 tier eoiit . of adults, atul loll I :er cent . of young Inigs that ch:weed to lte fully 
exposed to t} ;'-. spray. 

As a result. of cxpcrintents with tile cnnllsious alluded to :11)ove, :111d :1 few 
additioj~ :fl preparations wlriclt >wed not he &scribed berc, it w:fs found tfat tmixhnunt 
rntortaiity was obtained from a eoinbin:ttion of soak, kerosene, and tobacco. 

Tlds emulsion, Avlcielc destroys pr :tetic ;illy 10(1 per cent, of :ulults, youug, ;md 
eggs of this pest, iiu-hiding, :tttcndaut :mty, will wow bfe fivcn in detail helw% . Tile 
table indicates concisely tile, :tmotmts of material reclwired for malting various 
quantities of the stock-solution . 

SIMPLE AND EPEECTIV14, 

emulsion 

The cost of three gallons of spray solution works out at about Is . fld . for 
material, exclusive of spray-pump or labour, &e . Needless to say, this amotuit of 
spray, when applied in luist form, goes a long- way. 

How to Make the Stock-Emulsion . 

SPRAY FOR MEALY ]j[-(:S. 

Cut 10 oz . of tlfo soap into thin shavings, dissolve same in 2 pints of foiling, 
water and strain tlirongh wire ;;:fuze. While. still very ]tot; ponr slowly into this 
tile pint of kerosene, and then the 2 oz . of toNiceo extract, stirring all the time. 
The latter ingredient (the strong, black sort favoured by seamen and our aborigiuals) 
is thickly prepared by tearing tile plug into flakes of Icaves and stems tivbieh are 
then boiled for about twenty minutes in bile other pint of water ; the resultant. 
nearly black fluid being then strained while still quite hot through closely woven 
linen before adding to the kerosene-soap inixtnrc . Daring cooling of tile finished 
emulsion it must be stirred vigorously for some minutes aiul then poured from one 
vessel to auothcr in such lwfrnncr as to impart a clturniug motion until luhew:trtn . 

:1t this stage it starts to thicken and sbottld then be stirred well until read-~° 
to pour into this or ;jars, as swell final ;Igitation ensures a, good, uniform etnul�ific:ation 
of tile tobacco extract. 

	

This stock-( , ]] ulsion sets after a few hum°s, :attaining a, 
eonsistencv ro-erntbling that of frozen butter, and being light clutcolatc in colour . 
To prooare a simty for itnniediatc use, molt the atncutut of stock-emulsion required 
(aecorcling to the number of insects to be treated) over a slow fire, and when quite 
liquificd add six parts of water to one part liy- fluid measurement of the stock emul-
sion . Allow this to stand on tile stove uoti! reaching a tomperatture of about 50 
deg. (," . ( ;lust hot enough to he aide to [told one's finger in) . Apply at once, through 
a noi:de throwing a misty spray with good force, holding end of same lvithin a, 
few inches of tile mc :il ;y bugs in order to wet thcin thoroughly . 

Always strain the made-up spray when filleig your pump, as this will avoid 
tronfle with ntotnising nozzles. 

Soap `' Witch" bar . . . 10 oz . I I b . 21, lb . 
Kerosene (" Laurel" brand) . . 1 pint 2 pints 2 quarts 
Tobacco (black plug) . . . . 2 oz . 4 oz . , lb . 
Rain water . . . . . . 3 pints 3 quarts 1 .,'z galls . 

Amount of stock-emulsion . . . . 4 pints 4 grvirts 2 galls . 
------ 

Total quantity of spray, if using 31 galls. 7 galls. 14 galls, 
6 parts water to 1 part stock- 
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When heating either the stock-emulsion or spray be careful to see that it does 
not boil, or even reach a, scalding temperature. 

Tha Spray Does Not Injure Plant Life . 

Daring the testing of this emulsion on different species of mealy bugs attacking 
cane, cotton, figs, Aealyphas, Ipomea, Beaunnontia., &c., the various solutions used 
were always applied at the same time (while quite hot) to leaves of sweet-potato, 
tomato, passion fruit, strawberry, papaw, aiid other foliage ; as well as to tender 
seedlings of cabbage, turuil), beetroot, carrot, &c . 

It is satisfactory to be able to record that in uo cases did such spraying result 
in material aljury to any plants so treated. 

The Director of the Bureau of Sugar Experivicvl S'latiwis, Mr . H. 1' . Easterby, 
has received the followivy report for the period June to July, 1930, from the 
Enloiirologist at Merhtiga, Mr . E. Jarvis - 

An Erroneous Impression Contradicted, 

Among the various remedial measures against cane grubs investigated during 
recent years there is one which, although proved conclusively to be worthless, stilt 
appears to find advocates among certain farii'rers in our sugar-growing district's . 

It is high time that this old delusion concerning the supposed value of white 
arsenic as a remedy for cane-grubs was fully exposed, seeing that even at the present 
time there are growers in the Burdekin and elsewhere who eoutinue to be foolish 
enough to waste their time by usixig a method which can ouly result in disappointment 
and financial loss . 

I wish, therefore, to emphasise the fact that although white arsenic might 
prove serviceable mider field conditions if employed in the form of a poison-bait 
(see Bulletin No . 4, Div. of E'nt . Bi . S. Expt . Stns ., 7916), it is quite useless to 
expect to get beneficial results by inerely sprinkling or otherwise burying it amongst 
the roots of sugar-cane. 

Dr . Illingworth eoimue'nced his experiments with this arseuical in the year 1918, 
carrying them on throughout a period of about three years, most of his experiment 
plots being situated on the Greenhills Estate . Some of the methods of application 
tried during this period were :- 

(1) White arsenic placed in drills ou sprouting plants, 
(2) White arsenic placed under the stools of cane, 
(3) White arsenic placed with the sets . 

Negative Results with White Arsenic Against Cane Grubs. 

Data filed at our Experiment Station giving results obtained on field plots 
established at Greenhills by Dr . Iiliogworth in 1921 (about a couple of months 
before he left Queensland) show that oo 23rd March, at the time of year when 
grubs were doing the greatest damage, no difference was apparent between plots 
treated with 100 lb . and those which had received 200 lb . of white arsenic per 
acre. The cane ou Block .112 was found to be uniformly grub-infested, no difference 
being obscrva,lde between that which had been treated with this poison and cane 
in the untreated check plots. 

Results obtained by digging up the cane stools on these test plots were as 
follows :-A stool dug in the 100 lb . arsenic plot yielded seven grubs, while another 
examine,i in the untreated check plot alongside gave two grubs. Again, a stool 
dug up in the 200 lb . arsenic plot yielded thirteen grubs, while another stool on . 
the check plot alongside revealed eleven grubs. Thus, it s~o happened that a final 
examination of these experiment plots revealed, curiously enough, the presence of 
more grubs under the stools which had been treated \-vith white arsenic than chanced 
to occur on the plot which had been left untreated alongside. No dead grubs were 
obtained from beneath any of the. treated or check stools on this I32 block. 

The result of this investigation made at Greenhills on 23rd March showed 
conclusively that as many grubs occurred under cane on land which 

had 
been 

poisoned at the rate of 100 to 200 11) . of white arsenic- per were, as under cane 
which had not been treated. 
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Biological Control Work. 
At tile present time the life history of one of our rare species of digger wasps 

named Scotia formosa Guer . is being studied. This species was first recorded by the 
present writer in 1923, who succeeded in breeding a specimen captured at Gordonvale, 
from which twenty-four eggs were obtained . These Fvere all deposited on grubs of 
our greyback earxe bettle, and ultimately yielded eleven cocoons; tile wasp, however, 
refusing to oviposit on grubs of tile small brown cockchafer Lepid'~iota frenchi 
Blkb . 

Scotia for"lx,osa is about tile size of our common digger wasp Carntip)som,eris 
tasmaniensis Sauss., its black abdomen being ornamented with broad bands of.' rich 
orange-red ; while the head, thorax, and legs are densely clothed with reddish hairs. 
The present specimen, which was also captured in a flower garden at Gordonvale, has 
already laid, to date, thirty-one eggs on grubs of the greyback cockcliafer . Data 
of an interesting nature relative to the effect of changes of temperature on the 
duration of its various life-eyele stages is being recorded from clay to clay . 

The wasps derived from eggs iof this insect, being now obtained here, will 
be welcome additions to our office collection ; especially the jmale specimens, only 
one of which was secured from my 1920 breeding of this digger wasp . 

Visit to the Lower Burdekin District . 

During Muy and June the Assistant Entomologist, Mr . J. H. Buzacott, paid a 
visit to Ayr, our principal object: being to carry out further investigation regarding 
the habits, metamorphosis, and various methods of controlling the ravages of the 
"Giant Termite" (ALastoicrmes darwinicnsis Erogg. 

In the opinion of Air. 73uzacott, the damage caused by this termite is gradually 
spreading, although "there does not," he remarks, "appear to be any incre,ise in 
colleen trati~on of tile pest . 

	

The spread is quite local, and cane is being attacked 
only on farms which are adjacent to those formerly suffering damage." 

	

"Grubs," 
he reports, "have caused damage on several farms near Ayr and considerable 
damage at Giru, especially along the banks of the Hanglrton River. The Burdekin 
Pest Destruction Board paid out nearly £2,000 for greyback beetles collecting from 
the feeding trees during the 1lighting season this year . 

"Tire only other pest causing appreciable damage in the district is the laid 
moth, Opogona glycyphaga Meyr ., which is badly damaging the eyes of certain 
canes. Although this moth is usually quite common it rarely reaches tile status o£ 
a serious pest, but it was certainly killing sufficient eyes to cause a poor strike, 
and should warrant investigation." 

INSECT FRIENDS OF THE CANEGROWER. 
ENTOMOLOGIST'S ADVICE FOR AUGUST. 

By EDMUND JARVIS . 
While ploughing cane land one constantly unearths and exposes to view various 

forms of insect life, mostly representive of the commoner species of searaba~idm, 
familiarly known as cane beetles. 

Although growers are, of course, perfectly aware that these abovementioned 
grubs should be destroyed as far as possible, they understand very little about tile 
habits of other soil-frequenting insects often occurring in the furrow, some of which, 
being parasites of cane grubs should always be carefully protected. 

Chief of these is a sleek-looking, plural), shining white maggot about an inch 
in length, which is generally found attached to a dead or flying cane grub . This 
maggot if left in the soil ultimately spins a cocoon of closely woven silk of a 
reddish-brown colour and the stiffness of brown paper. 

About a couple of months later a Handsome wasp parasite emerges from this 
eoeoon and digs its way to the surface. 

Each of these wasps is able to destroy over a. hundred grubs, and breeds at the 
rate of at least four generations a year . 

Other friendly insects include tile predaceous larva of a skip jack or elaterid 
beetle ; and the larva, ~or maggot of a common species of "robber-fly," both of which 
live in the ground and tunnel about in search of various cane grubs. 

The former resembles a large flattened i\- ire worm, about 2 to 4 inches long, 
while the maggot of the robber-fly has a sharply-pointed beak and exceeds an inch 
in length . 



1 AUG., 1930 .] 

	

Q'UEENSLAND AGRICULTURAL JOURNAL. 

	

137 

Hints to Field Assistants . 

The activities of the Supervisor in our cane fields may be said to embrace a 
rather wide range of work, calling, as it does, for a practical knowledge of agricul-
ture, combined with an aptitude for experimental research of a scientific, nature ; 
together with a clash of originality and plenty of common sense. 

Being on the spot, as it tiecre, lie can generally get leave from growers to conduct 
various experiment's on their farms, and is always at hand to supervise the carrying 
out of same . He is also in a good position to suggest any improvements that may 
chance to occur to him regarding routine methods of farm cultivation which might 
facilitate the operation of, or render more effective certain lines of control work 
agaiust cane grubs or other insect pests. 

Another important service which could be performed by th^ Field Sups rvisor 
would be the recording of data ill connection with cane varieties, insects, pathological 
diseases, fertilisers, &e ., which come under his notice from day to clay . 

St1C11 details are always of interest, and should be of future assistance to those 
concerned, or engaged in studying the control of insects and fungus diseases . 

In the work of field experiments or plots designed to test the e'ffic'iency or otlu,r-
wise of inseetici(les or soil-fumigants, the Supervisor has the best possible chance 
of securing that liannonious co-operation vdth the farmer concerned, which certainly 
goes far towards ensuring the carrying through of such experiments ill the best 
manner . 

BUREAU OF SUGAR EXPERIMENT STATIONS . 
In recent years the Bureau of Sugar Experiment Stations has made considerable 

advances in the direction of affording more help to growers and millers. With the 
return of the travelling scholars, Messrs . Kerr, Bell, and Bennett, it was, possible 
to reorganise the work of the Bureau, which is now divided into four sections, viz. :- 

1 . Soils and -Agriculture.-This comprises Sugar Experiment Stations in 
the Southern, Central, and Northern sugar districts, and an extension service 
employing field officers located throughout the cane areas, who keep ill close 
touch with cane growers. 

	

Numerous experiment trials with cane are established 
in ill sugar localities . 

2. Sugar-carte Pathology.-Officers employed in the field and laboratory 
are studying cane diseases and their control. 

3. Entontiologg.-Entoriologists are maintained at selected locations so 
as to deal effectively with the study and control of the most. important cane 
pests. 

4. Sugar Nhi, l Techno ogy.-The Technologist unit his staff investigates mill 
problems in([ the various phases of sugar extraction and manufacture. 

The organisation of the Bureau covers the several branches of growth and manu-
facture in a, manner unique amongst the primary industries of Australia, . The funds 
for its maintenance are contributed equally by the industry and the Government. 

The Laboratories of the Divisions of Soils, Agriculture, and Pathology ;arc 
situated at Brisbane and have just been completed. They are thoroughly up to data 
and include all the latest apparatus for scientific work . Sugar growers and millers 
visiting Brisbane are especially invited to call and see the work being carried out 
in these laboratories, which are situated ill the Department of Agriculture's build-
ing, in. William street . Here investigations and research work in chemistry and 
physics of our sugar-cane soils, and into the diseases of cane, are being conducted. 

New laboratories have also been fitted up at the Mackay Sugar Experiment 
Station for the work of sugar mill technology . It is hoped to give the mills a 
considerable amount of scientific assistance in the future, and to help to solve some 
of their many problems, 

The work of the recently formed Quecnsland Society of Sugar-cane Technologists, 
it is anticipated, will also have a great effect in improving the sugar industry, and 
bring it more in line with the world's best practices. 

So far from having to increase the levy on sugar mills and growers for the 
carrying out. of this new work and the enlargement of the staff, the, Bureau has been 
able this year by careful management to reduce same from Id . to d. per ton of cane . 
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THE BROWN CUTWORM (Euxoa radians Guen.) . 

By G . A . CURRIE', B.Se . 

:PART I1, 

TEMPERATURE REACTIONS. 
T HE cutworm under study is given t o sudden and sporadic out-

breaks of great severity, and whatever the direet causes of 
such outbreaks may be, it is the weather which is the ultimate cause 
of the variation in incidence . 

A complete analysis of the factors operating in this connection would 
be well-nigh impossible, but within certain limits the habits of the 
cutworm itself reduce that number . As an example of this, it is found 
that the action of direct wind currents is mostly eliminated by the 
burrowing habit of the larvae . Living and feeding amongst an abnnldance 
of ,succulent food counteract the effect of low-atmospheric humidity to 
a great extent . 2 	Resting during the day under cover of food plants and 
buried in the ground reduces the effect of direct sunlight and allows the 
larva to burrow towards moisture if it requires to do so . The pupa 
in its earthen cell is also sheltered from many vicissitudes . 

The temperature of its surroundings controls the growth rate of 
the larva to a. great extent, and indeed this can be said of all stages of 
the life history . 

	

If the growth rate in relation to temperature is known, 
it is possible to predict with considerable accuracy, the time at which 
different stages will be reached and when recurrence of attacks may be 
expected . 

A knowledge of the temperature relations of Dysdercus sick," gained 
`vhile assisting in some work on that insect enabled one to go into the 
field with an accurate knowledge of the stage in which the insects would 
be found . A study of the temperature relations of all stages of Euxoa 
radians was undertaken with a view to getting a working knowledge of 

th.e length of each life stage at different temperatures . 
A short resume of sonic of the work doire on the temperature 

relations of insects might not be out of place here . 

eggs, 

Resume of Some Previous Work. 
Abbe (1878) published his work on the thermal constant of locust 

Sanderson (,1908) defined the thermal constant as "The accumula-
l.ion of mean daily temperature, above a critical point for the species, 
causing it to issue from hibernation or change instars ." This is the 
"temperature summing" which was used by American entomologists in 
predicting the emergence from hibernation of the boll weevil . 

Weissman (1882), working on tho seasonal dimorphism of a butterfly, 
was able to show that if the summer form were cooled down slowly and 
then warmed up again, it could be made to emerge in October in the 
winter form. If, however, it were kept at a warm temperature without 
being cooled down, it would pass the winter before emerging . The 
cooling down was necessary for the normal development of the winter 
form . It will thus be seen that the life stage of this insect had a direct 
effect, apart altogether from its normal reaction to temperature . 
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Merriam (1394) published the "Laws of Temperature Control of 
the Geographical Distribution of Temperate Plants and Animals." In 
that work it is stated that " .Animals and plants are restricted in 
northward distribution by the total quantity of heat, that is to say, the 
:>nm total of mean daily temperature above 43 deg . Pahr . during the 
season of growth and reproduction." The temperature 43 deg . Fahr. 
was regarded as the temperature below which no perceptible growth. 
occurred . 

	

This is the temperature summing principle already mentioned . 

Howard (1895) published his work on the temperature relations 
of household insects, and later showed that the distribution of the 
yellow fever mosquito (Aedes aeg-ypti L.) was controlled by temperature . 
A knowledge of its temperature requirements would enable one to predict 
its behaviour and spread, in districts where it might be accidentally 
introduced . 

Chittenden (1899) showed how low winter temperatures ]night be 
effective in. preventing the spread of insects to new areas . 

lachrnetjew (1901-1902), working on the relation of temperature 
to insect activity, found that for every insect a definite range of tempera-
tures exists, between the extremes of which the insect is active . At a 
temperature luiown as the "optimum," activity is at its greatest . A 
raising or lowering of the temperature away from the "optimum" lowers 
the rate or metabolism . At a certain high temperature above the 
"optimum" activity ceases and metabolism is almost at a standstill, 
death ensuing in time if the high temperature is maintained . A still 
higher temperature exists (at which death is instantaneous), and this can 
be called the "upper thermal death point." A low temperature exists at 
which activity ceases, metabolism is extremely slow, and a state which 
can be called "hibernation quiescence" ensues . At a low temperature, 
the "critical point," the internal heat of the insect suddenly rises, but 
if cooling is continued the temperature again falls to the "critical 
point" and death follows . 

Sanderson (1905, 1908, 1910) shows how species are restricted to 
life zones by temperature . He shows the relation existing between 
temperature and hibernation, and in "The relation of temperature to 
insect growth" suggests that by keeping a series of insects at constant 
temperatures a graph can be built up, showing the relation of each 
insect to the whole range of temperatures to which it may be submitted . 

rnstead of the "temperature summing" above the developmental 
zero, lie suggests that the percentage of tune required to complete each 
stage at the different temperatures be used as units . 

Cotton (1908) used his knowledge of the temperatures required to 
hatch the eggs of the Southern Cattle Tick to mark out areas which 
would be safe from infection at different periods of the year . 

The "Bioclimatic Law" of Hopkins gives a practical application 
of the response of insects to temperature . 

The combined effect of humidity and temperature has been investi-
gated by various writers, and a great variation in the tolerance to wide 
ranges of humidity is found in different species . IIeadlee (1.914) 
investigated the effect of temperature and humidity on the rate of 
insect development, and Pierce (1916) published a graphical figure 
showing the effect of a range of temperatures and humidities on the 
life functions of the boll weevil . Shelford (1926) produced a graphical 
representation of the effect of combined temperatures and relative 
humidi'ties in common animals of temperate latitudes . 
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In this connection it is well to reiterate that Headlee (1914) 2 found 
that "The rate of metabolism in certain actively feeding insects with 
abundance of succulent food available is not affected by large differences 
in atmospheric humidity." These conditions obtain in the Queensland 
experiments with E'i(xoa radiavs larv;p, and appear to give a like result, 
within certain limits . 

In some cases it has been found that the temperature reactions, of 
insects vmw with the different seasonal generations of the insects under 
study . 

A recelrt development of temperature work has been published by 
W. C . Cook . 4 IIe stnbinitted numbers of cutworms of the species Poro-
sagroti.s orthogonia and Cl(or izagrofis auxilia-ris to varying ntl(nbers of 
}tours at high temperatures, alternating with the remainder of the day 
-it a constant low temperature of 8 clog . C . IIe found that the growth 
rate per hour at the high temperature when alternating with tltr low, 
was greater than the growth rate per hour at a constant high tempera-
ture . For the species examined eight hours at the high temperature 
of 32 (leg . C . alteri(ating with sixteen hours at 8 (leg . C . gave the greate~t 
growth rate per hour . 

Froth his (lata in those experiments, Cool: (loo . cit .) constructed a . 
solid model with time and temperature as his horizontal axes and growth 
rate as his vertical axis . The rate of metabolism or growth may be 
predicted on this model for any tithe-temperature combination . 

Shelford5 states that development under fluctuating temperatures 
is I-02 to 1.08 times as fast as under constant temperatures . 

Il( the constant temperature experiments, to be described later, this 
matter of fluctuating temperatures iii the field must be borne in mind . 
In practice the half-daily observations used in these experiments over 
the length of time taken to pass through each instar, would introduce 
a possible experimental error as great, or in some cases greater then the 
error due to constant temperature . Field and laboratory controls have 
been kept, and the results of these are incorporated in the graphs, to slow 
the variation betNaeen the time of development at constant, as contrasted 
ti,N,ith fluctuating temperatures. 

Co-ordination of Field and Laboratory Work. 
At the Cotton Research Farm, liiloehi, a complete set of meteoro-

logical records is kept. For entomological use a continually rccurding 
thermometer gives the temperatures it a depth of about I inch in the 
ground and under cover of such vegetation as the caterpillars may be 
using from time to time . This gives a good idea of the temperatures 
to which the caterpillars or pupae in the soil are being subjected at any 
time of the year . 

It is found that under cover at a depth of 1 inch to 2 inches in 
the soil, the daily rise and fall of temperature moves about a mean which 
is very nearly the true mean of the daily maximum and tninimtlm 
temperatures . 

At such a depth under good cover the daily mean is not far different 
from the mean daily shade temperature of the air, although not so 
subject to sudden rises or falls. After the ground has warmed up in 
summer, however, this soil mean is consistently higher than the shade 
mean during dry weather . During a dry spring entivorms are frequently 
found in situations where vegetation is sparse . 
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Well cultivated fields with cotton seedlings newly through the 
ground provide such situations . In such cases the heat of the sun during 
the day raises the surface soil temperatures up to high figures and, where 
shade. is absent, eggs may be destroyed by the heat, while it is also 
possible that a day of extremely high temperature may destroy pupa-
in exposed situations where cover has been removed . On such. a clay, 
soil temperature in a place ~-\-here there was no cover has risen in October, 
at 2 inches depth to a value of 1295 deg . Fahr . 

In the case of the caterpillars, however, although exposed at times, 
and for short periods to temperatures of over 100 deg . Fahr., they can 
always seek cover, and no case has been observed where they have been 
killed by the direct action of the sun's heat . 

These data from the field, coupled with the results of laboratory 
temperature experiments, help in gaining a good idea of the rate of 
development, or stage of life history, and activity of the various insects 
Under observation . In the case of Eit.roa radians field ancf laboratory 
experiments were carried out hearing on its rate of growth at different 
temperatures, and the laboratory technique will now be dealt with. 

LABORATORY TECHNIQUE . 
In these experiments groups of eggs, larvT and pnpte ~~ ere subjected 

to a. range of constant temperatures to determine the duration of each 
life stage at different temperatures . 

A multiple ternpei -ature incubator- (Model 3) made to the specifi-
cation of C . B . Williams and T . W. Kirkpatrick,` Egypt, was used . 

The heat in this case was supplied by an electric bulb with carbon 
filaments . Each lid covered a, compartment in which there was placed 
a maximum and minimum recording thermometer . Although the 
temperature in each compartment kept fairly constant, yet the outside 
temperature and the amount of ice in the ice box, together with possible 
variations in the electric current, caused some variation which was 
recorded half-daily on the thermometer . A range of fairly constant 
temperatures from about 46 deg. Fahr . a t the cold end to about 120 deg . 
Fahr . at the hot end of the :incubator was obtained . 

A few typical records from different parts of the incubator are given 
in Table I.V . and will serve to show the range of temperatures from 
which the means were derived . 

Pupa. 
The pupal . instar was first dealt with and for this purpose large 

numbers of larv,-e were collected in the field. 

	

They were placed in jars 
with half all inch of sifted soil into which they could. burrow . 

	

The jars 
were open at the top to allow free passage of air . Pigweed (Portulaca 
oleracea;) was supplied to the large for food, this plant being used 
throughout the experiments as the standard food for all stages of the 
larv,T . The larvoe; were examined twice daily so that they could be 
transferred at once to the incubator when they pupated . 

	

The size and 
sex of the pupa? were noted in all cases . 

in order to keep soil humidity nearly equal throughout the series 
of temperatures, the soil in which the pupae lay was kept moist . 
Moistening had to be clone frequently in the warm compartments and 
seldom in the cold ones . Each pupa was placed in a 2-ounce glass jar 
on sifted soil, the jar having a number etched into it, the lid not being 
used so that air circulated freely . 
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When emergence of the adult moth was seen to be imminent, by the 
darkening of the pupa, a plug of cotton wool was placed in the mouth 
of the jar to prevent escape of the moth . A piece of stiff. cardboard 
was leant across the jar from top to bottom so that the emerging moth 
could cling to its under surface to unfold its wings . 

Egg . 
These were placed in glass jars in groups of twenty. In. the hot 

eompartinents some moistening was done to prevent desiccation . 
Hatching was watched for, and the larva supplied with food and covered 
over to prevent escape . 

Larval Instars . 
While small, the larva; were put into jars in batches of ten, and 

fed on pigweed. A very little soil was given at first, the quantity 
increasing with size . New food was given daily and the soil frequently 
changed to keep conditions bygienic . 

	

Uniformity of humidity was not 
possible in the different compartments, but the soil in each was kept 
slightly moist to maintain uniformity as far as possible . 

Owing to the high mortality of cutworm larva, large numbers were 
necessary in each series . Much difficulty was experienced in finding 
the head capsules from the moults, so individual larva; were isolated 
for the purpose . The larva seemed to do better in groups until they 
were nearly full grown, when they did well separately . In order to get 
a reliable indication of the average time taken to complete a stage, 
three methods were used :-(I) Single larva were isolated and their 
moults observed and noted ; (2) Groups of larva; were kept together and 
the first individual to moult to the following instar noted, and the last, 
for each succeeding stage ; (3) Groups of larva, individually noted were 
averaged as to their moulting tunes . 

A certain amount of compensation was noticed in. healthy broods, 
for, when certain. individuals took abnormally long to go through one 
or two instars, they tended to shorten the later ones . In this way the 
variation in pupation dates was relatively less than the variation in the 
dates of passing from the earlier to later larval instars . 

The larva were found to thrive best when sifted soil and plant 
debris were present for them to shelter in and this added to the difficulty 
of observation . 

In the groups of larva; the moults were observed by the light colour 
of the. head capsule and skin of the newly moulted larva, the individuals 
not newly moulted being much darker in colour . 

In the incubator the larva were kept in darkness so that there was 
a possibility that this might affect the rate of development . To check 
this a group of newly hatched larva was divided in two . One lot of 
larva: was kept in the laboratory in a jar freely exposed to the light, 
while the other lot was placed in a similar jar but wrapped round with 
brown paper to exclude light completely . A slightly faster rate of 
growth was observed on the part of the cutworms reared in the dark, 
but the difference noted was not great . 

	

Table IIl . 
Experiments were also carried out with series of larva as near field 

conditions as possible, so that their rate of development could be com-
pared with that of the larva in the incubator, subjected to a constant 
temperature . 
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On emergence from pupation the moths were placed in pairs (male 
and female) in large glass jars with cheese-cloth covers . 

In the field eggs were laid in the loose soil under low-spreading 
vegetation . In jars without soil, moths laid under compulsion, but laid 
more freely when loose soil was sprinkled over the bottom, and plants 
of pigweed laid on top of it . The eggs were found laid on the glass 
bottom of the jar, so firmly cemented on that they could not be removed 
without bursting . 

it was necessary to get the eggs on some movable medium to be used 
in the incubator, so the following expedient was adopted . A false 
bottom of brown paper was placed in the jar and soil sprinkled over 
it . The eggs were found each morning firmly cemented to the brown 
paper, which could be lifted out, the eggs counted, and the paper cut 
up into pieces having any desired number of eggs adhering . 

The moths were fed on sugar solution, honey solution, or fresh 
flowers were given them to feed from . Each pair was removed to a 
freshly prepared jar daily, and the old one searched for eggs . Besides 
being laid through the loose soil on the brown paper, eggs were often 
found on the pigweed leaves . In one case where water had been spilt 
over the bottom of the par, soaking the soil, the female laid her eggs on 
the cheese-cloth cover of the jar . 

RESULTS OF TEMPERATURE WORK. 
In setting out the results of the temperature work the graphical 

method of representing the data has been used wherever possible . 
Where graphs are not suitable the results are tabulated. 

In the following table is found the results of the experiment to 
compare the rate of development in cutworms exposed to normal day-
light, with those kept in darkness, all other conditions being as nearly 
as possible equal . 

Fifty first instar larva' were used in Series l, thirty in Series 2, 
but only those which reached pupation are recorded in the Table . 

Adult. 

TABLE III.-EGG HATCHING TO PUPATION IN LIGHT AND IN DARENESS . 
Series 1. 

Darkness . Light. Average Temperature. 

1 47 days 40 days 23 .8 deg. C. 
2 37 days 41 days 23-8 deg. C. 
3 40 days 46 days 23-8 deg. C. 
4 41 days 39 days 23 .8 deg. C. 

Averages . . j 4125 days 41 .5 days 

Series 2. 

Darkness . Light. Average Temperature. 

1 . . 32 days 34 days 25 .5 deg. C. 
2 . . 33 days 33 days 25 .5 deg. C. 

Averages 32 .5 days 1 33 .5 days 
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'i"'he numbers surviving are too shall to do more than indicate a 
prob«bility, but the larger numbers of ordinary laboratory and field 
observations can be compared with the incubator numbers for further 
confirmation . 

The results of the work with the: pupw, will be reviewed first, as 
this instar was more intensively observed than the others, owing to its 
interest in the field as the stage which survives severe winter weather . 

A few typical temperature records taken from the hot end, the 
Iniddie, and the cool etid of the incubator will show the daily range 
of temperatures obtaining within the compartments of the incubator 
used . The fact that there is a fluctuation in temperature hakes it 
impossible to call the work strictly constant temperature work, but the 
range is too small to cause any marked change of growth rate due to 
such fluctuation . 

TABLE IV. 

TYPICAL TEMPERATURE RECORDS ON LIFE SHEETS OF PUPIL IN INCUBATOR, . 

COMPA1tT .AIl;\T (3) . 

	

CO-1IPARTAIA7NT (12). 

Length 19 .5 mm. Y pupa . I Length 20 mm. Y pupa . I Length 19 mm. c' pupa . 
Pupated 12 noon, 29 Dec., 

1927 
Pupated 7-8 Dec., 1927 . 

	

I Pupated 4-5 Dec., 1927 . 

Date. 

Exnelged 
adDoe., 1927. 

Temp . 76 
dTime, 18-19 

1 2 Jan. . 

COMPAItTMILNT (19) . 

Emerged adult 3 Jan., 
1928 . Average Temp. 
67 .3 deg. Fahr . 

Time, 29 days . 

IMax .°I±' .Min . , F.I Date . Max . ° F . Min .' F_ 

1927 . 
78 76 5 Doe. 76 68 
77 74 6 Dee. 73 68 
78 74 7 Dec. 71 65 - 
79 76 8 Doc. 68 65 
77 75 9 Dee. 68 65 
77 74 10 Dec. 68 64 
77 74 11 Dec. 70 66 
78 75 12 Dec. 68 65 
80 78 13 Dec. 67 65, 
78 75 14 Dee. 69 65 
77 75 15 Dee. 70 66 
78 76 16 Dec. 69 64 
79 75 17 Dec. 68 65 
77 73 18 Dee. 68 66 
77 75 19 Dee. 69 66 
78 77 20 Dec. 70 66. 
75 72 21 . Dec. 68 65 
72 70 22 Dee. 68 64 
78 72 23 Dec. 69 65 

--- 24 Dee . 65 61 
ult, 26-27 25 Dee . 63 60' 
Average 26 Dec . 70 63 

eg. Fahr . 27 Dec . 71 67 
ays. 28 Dec. 71 67 

29 Dee. 70 66 
30 Dec. 71 65 
31 Dec. 70 67 

1928 . 
1 Jan. 71 69 

71 68 

1927 . 1927 . 
29 Dee. . . 94 90 8 Dec. 
30 Dec. . . 97 91 9 Dec. 
31 Dec. . . 98 91 10 Dee. 

1928 . 11 Dee. 
1 Jan . . . 99 94 1.2 Doe. 
2 Jan. . . 98 90 13 Dee. 
3 Jan. . . 92 88 14 Dee. 
4 Jan. . . 94 90 15 Dec. 
5 Jan. . . 93 90 16 Dee. 
6 Jan. . . 99 90 17 Dee. 
7 Jan. . . 98 92 18 Dec. 
8 Jan. . . 97 90 19 Dec. 
9 Jan. . . 91 89 20 Dee. 

10 Jan. . . 90 87 21 Dee. 
11 Jar, . . . 92 89 22 Dec. 
12 Jan. . . 91 89 23 Dec. 

24 Dec. 
Emerged adult 12-13 Jan., 25 Doe. 
1928 . Average, Temp . 26 Dec. 
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(~',rapf I shows the tin ie-temperature curve for the pupal instar . 
The points marled represent individual pup(ti . The curve sketched in 
i s arbitrary, arrived at by averaging tunes in temperature class groups, 
and is only included to indicate the 'etieral direction of the theoretical 
Curve."

Graph 2 shows the same set of data used to give the growth rate, or 
better "development rate," in developmental units . The method is as 
follows' :- The developmental zero, or temperature below which no 
visible development occrirs cyan be determined for the, species from 
the time-temperature graphs . 

For example, this can readily be done by taking two points on the 
time-temperature curve between 20 deg . C . and 28 deg . C . Time and 
temperature are multiplied together at the two points, the results sub 
tracted, and the remainder divided by the difference in the number of 
(lays between the two pourts, e.g. :- 

Temperature 20 deg . C . X clays 28-5 = 570 
Temperature 21 deg . C . X days 25-5 = 535 

Difference . . . . . . 35 
Difference between points III days, 3 . 
Developmental zero = 11.66 deg . C . 

By averaging a number of such results the approximate develop-
meutal zero for E'axoa -radians was found to be 11.5 deg . C . This 
developmental zero is a theoretical and not a true biological point, as 
can be seen from the graph. 

The developrnerital zero being established, the temperature summing 
curve can be proceeded with . The developmental total in day-deg . C . 
units is got by multiplying the number of days taken to complete a stage 
at any temperature, by that temperature in deg . C . less 11 .5 deg ., e .g ..-

At 27 deg . C . No . of days =15 - 5 . 
Developmental total = 15-5 X (27 deg . - 11-51) 

15-5 X 15-5 
= 24'0 day deg . C . units . 

The average developmental total in the range 20 deg. C . t o 28 deg . C . 
was found to be near 240 day deg . C . units . 13y dividing this figure by 
the number of days taken to complete each stage at any given tempera 
ture, a nlunber is obtained which x-epresents the number of develop-
rnerltal units gone through each day at that temperature, e.g . : 

At 20 deg . C . 8-5 units of the total 240 are gone through in one 
day . 

From a. series of such points the Graph B. has been built up, and 
from It can be read off, at any temperature, the daily growth of the 
pupa in developmental units . 

It will be seen that in B. the curve between 20 deg . C . and 28 deg . C . 
i s a straight line, which means that between those limits growth rate 
and temperature increases proportionately . This straight part of the 
curve produced to OX is at an angle of 45 deg . to the horizontal so that 
the reading along both axes is the same for the straight part of the 
curve ; if the point 0 . or developmental zero, is read as true zero on. 'the 
horizontal axis . 

~Mrove 28 deg . C . and, below 20 deg. C . this relation does not hold 
true . In the former case increase of temperature above 28 deg . C . leads 

` In order to arrive at the true position and shape of the eurve for the points 
obtained experimentally, the curve fitt-b?,p quay be done by the "Method of Least 
Squares" as explained by R. Pearl in his "introduction to Medical Biometry and 
Statistics," 1927, Chapter XVL, pp . 332-317 . 
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at first to a decrease in the acceleration of the growth rate, and above 
32 defy . C . t o a retardation in relative growth rate . 

Below 20 defy . C . falling temperature tends to cause development to 
decrease at a lower rate, so that the curve tends to become asymptotic 
to the temperature axis . 

There must be a point in the low temperature range at which 
develolnrrent and activity cease, either froui the freezing of the "free 
water''' in the organism or from the cessation of feeding, assimilation, 
or some other life function . 

'.this point was not determined experimentally in the present 
exnerirnents, but froirl the general shape of the curve it would appear 
to ~be between 3 defy . (J . and 5 defy . C . 'this being so, the curve; cannot 
bemnre a true asymptote to the temperature axis . 

fn Graph 3 the data from A. are represented in a growth rate 
curve . The growth rate is the percentage of total development passed 
through i11 any period of time (in this case a day) at any given 
tetnpwrature . 

	

It is the reciprocal. of the time taken to pass through any 
one stage of life history of 1 ;Iw species ; in this case the papal, e .~' . :-

At a temperature of 15 defy . C . i t tales 50 days to complete the 
pup ,1 instar . The reciprocal of tiuie is ogre-fiftieth and tllis is repre-
sented on the vertical axis as -02 . 

The slow growth rate at low temperatures allows the pupa to 
remain in the ground in the cold winter for a long period, and so pass 
over in a quiescent state the period wiicll food is not available . 

The cog curve: in Graph 4 is made up from observations of the 
hatching time of batches of twenty eggs at different, temperatures . 
Eacli point on the curve therefore represents twenty individuals . The 
regularity of distribution of these points is obviously due to the absence 
of many vicissitudes which assail the other life stages . 

Tlle time temperature curves for the six larval instars are shown in 
Graplis 5, 6, 7, 8, 9, 10, respectively. Ea.cf point on 5 represents ten 
larva.. on 6 five larvae, on 7 two larva" , on 8 two larva , and in 9 and 10 
one larva. . 

The curve Graph 11 represents the total larval developmental period 
-egg hatching to pupation . It was arrived at by stumr11ing the data. of 
all the htrval instar curves and adding the prelmpal stasis . 'rhe 
relative value of this curve can be seen by comparing it with the true 
points got in tllc incubator, laboratory, in([ field for the total larval 
periods ; these points being shown separately on the graph. 

Time and temperature, or rather growth rate and temperature, 
can he treated as two variants and their frequency distribution plotted . 

The product-moment im,thod of deierrrliming the correlation between 
two variants is not adapted to curvilinear progression, so that the 
ordinary time-temperature points cannot be used in this connection . 
That part of thel growth rate curve between 20 defy . C . and 28 defy . C . 
which has already been seen to be straight can be employed however, 
the reciprocals of time being used, instead of time in days. 

Exanunation of the data in the light of this rnathealratical method 
gives a true measure of the accuracy or the figures relative to complete 
correlation . 

* This "free water" as contrasted with "hound water" is dealt with b9 
W. Robinson in the "Journal of Econmuie Hntconology," vol. 20, No . 1 p. 80 . 
"Water Binding Capaeity of Colloids a Definite factor in Winter Hardiness of 
nsects." 
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The example given below shows the method used by the plaut-
breeders Hayes and Garber' applied to the data found for the egg of 
Euxoa radians. 

Euxo radians Guen. EGG DEVELOPMENTS-LAYING TO HATCHING . 
CORRELATION OF DEVELOPMENT RATE AND TEMPERATURE BETWEEN THE TEMPERATURES 

19 .5° C. AND 2S-5° C . 

rxy = 

rxy = 

'.CE,,1PERATURE CLASSES EACH 1 ° C. 

r x y = -926 f -025 

2-5 2-5 
rxy = -- 

	

- 
1 .64 x 1 .67 

	

2-7 

Z(yx2)-X2 

	

,~/ Z(XY') - ,z 
n 

	

n 
15-6 - 13-1 

16-5 - 1369 

	

,/15-23 - 1253 

RE . = -6745(l -r 2
) 

	

. 091 
- 

	

= -025 . 
~n 3-6 

n s :, 

Z(- yX2 
is 1615, n 

Z(XP) - 2~3 - 15-6 . 
n 
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In the ideal case where no other factor , enters in to affect growth 
rate, the correlation between growth rate and temperature would be 1 
(i .e ., 100 per cent.) . 

In practice it is found that the best correlation is shown where the 
'same number of observations is taken in each temperature class . 

fn. the example it will be seen t1rat the temperature classes are one 
and a-half degree classes, while the groNN-th rate classes are each -03 of 
the total time taken to pass through that life stage . 

One of the factors (and one already mentioned) which. tends to 
reduce the correlation ratio between growth rate and temperature is 
the factor of compensation . An example of that is seen in Graph 9 
where a larva took only four days instead of the normal seven to nine 
days at 24 dog . C . t o complete the fifth instar . 

"'he high degree of correlation and the compact form of the graph 
for the egg and first instar larva are not inairrtained in the later itrstars . 
The degree of correlation which nearly approaches "one" in the egg 
stage slowly falls down as the age of tire larva increases, the bigger 
larvm being open to relatively ,more disturbance by external, and 
probably internal influences . 

IIamidity as a factor appeared to act; as follows :-At all "medial" 
huruiditics, that is to say, between 30 per cent . and 80 per cent . relative 
humidity, the correlation between time and temperature seemed 
utlafi-ceted by humidity . When, however, the relative humidity went 
over 80 per cent . for any period longer than half a day continuolrsly, 
there was a retardation in. the growth rate and an unhealthy condition 
of the larva; . if the high humidity continued and the temperature was 
high, death generally supervened . 

'!'his aspect of the subject will be more fully dealt with in the 
oeeologic~rl discussion to follow, and examples of humidities causing 
disease and death are tabulated . 

	

(Table VII.) 
The , following table gives the average time taken by the various 

stages of L+'uxoa radians to complete those stages at "medial" humidities 
and in the case of the larval irnstars, in the presence of unlimited 
food :-- 
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I 'ABLE V. 
AVERAGE TIME IN .DAYS TO COMPLETI+: EACH INSTAR . 

36 139 

28 96 

20 73 

16 58 

141, 50 

13 46 

Average 
Temperature. Egg. 

p 

ti ~ 

m 

m 
G 7 R 

17 dog. C. . . 9 91 11 1121, 13 14 34 94 

20 dog. C. . . 64 7 8,'z 9 10 101, 17 62 

23 dog. C. . . 4-4 6 7 8 8z 12' 48 

26 dog. C. . . 3,1 3,1 5 6 64 7 11 38 

29 dog. C. . . 3 24 44,E 44 5,'} 6 10 321, 

32 dog. C. . . 3 2 34 4'~ 5 5 s 91 30 
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It will be seen that the figures for the sixth instar larva; include the 
prepupal stasis and the figures for egg laying to adult moth have been 
brought to the nearest whole number . The temperature. 32 deg . C . i s 
the optimum in the sense of most rapid development for the species, but 
the use of the word "optimum" in that connection must not be confused 
with the "optimum" conditions for the survival or increase of the 
species . 

The activities of the imagines were found to be affected by tennpera-
ture in the same way as the development of the larval stages . 

The periods before mating and after mating and before oviposition 
were found to be increased by low and decreased by high temperatures . 

Some of the periods found in the laboratory for female 
are shown in the table :- 

TABLE V1. 

13EPIOD BETWEEN EME1bGENCE OF FEMALES AND OVIPOSITION. 

moths 

The response by all stages of the life history of I, M .roca radimis to 
temperature has now been established . Little development takes place 
at 15 (leg . C . and the most rapid rate is found at 32 deg . C ., above i-vhich 
temperature there is a decrease in the rate of development . At a 
continuous temperature of 37 deg . C . all stages of the species succumb 
after a longer or shorter interval, but death from instantaneous exposure 
requires a much higher temperature. 

No . Date 
Emerged Adult. 

1927 . 

Average 
Temperatu re . 

Date of First 
lLaying, 

1.927 . 

Days-Emergence 
to First Lay. 

1 6 Dec. 22-5 deg. C. 14 Dec . 8 

2 9 Dec. 22-5 deg. C. 16-17 Dec. 7-8 

3 21 Dec . 24-0 deg. C. 28 Dec. 7 

1928 . 
4 . . ! 25-26 Dec. 24-5 deg. C. 31 Jan . 6 

5 . . 26 Dec. 24 .5 deg. C. 2 Jan. 6 

6 . . 28 Dec. 24 .5 deg. C. 3 Jan. 6 

1928 . 
7 ! . . 30 Jartt . 26-0 deg. C. 2-3 Feb . . . 3-4 

8 . . 3 Feb. 26-0 deg. C. 7 Feb. . . 4 

9 . . 5 Feb. 26-0 deg. C. 8 :Feb . . . 3 

10 . . 10 Feb. 26 .6 deg. C. 13 Feb. . . 

11 . . 29 Jan. 26-6 deg. C. 31 Jan., 1 Feb. . . 2-3 
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DESCRIPTION OF LIFE CYCLE STAGES. 

Adult . 

(Description extracted from "Catalogue of the Lepidoptera phalaeme," 
Vol . IV ., Brit . Mus. N.H ., 1903 .) 

Plate I ., figs . 3 and 4 . 

Euxoa radians . 
"Agrotis rad'ia,ts Guen., Noct . i . p . 261 (1852) . 
Agrotis utunda Wlk., x. 348 (1856) . 
Mamestra basinotala Wlk., xv . 1686 (1858) . 
Agrolis turbulenta Wlk., xxxii., 703 (1865) . 
Agrotis i,)zju-)seta Wlk., xxxii ., 703 (1865) . 
Agrotis scapiilar-is Feld . Reis . Nov., pl . 11_0 . f . 13 (1874) . 

"Head and thorax reddish brown mixed with white ; teguhe with : 
dark medial line ; abdomen pale ochreous suffused with fuscous, the 
ventral surftice whitish irrorated with brown, the anal tuft rufous ; tarsi 
banded with black . Fore wing brown mixed with white especially 
towards costs, on which is a series of small black spots ; the veins with 
dark streaks, the median nervure and vein 1 defined on each side by 
white ; a curved sub-basal line from costs to sub-median fold, interrupted 
in cell ; a curved double antemedial line between In.edian nervure and 
vein 1 filled in by whitish ; claviform elongate, dark brown defined by 
black ; orbicular and reniform with fuscous centres, whitish annuli and 
black outline, the former shall, elliptical, the latter well developed 
and with the cell between the stigmata dark brown ; the post-;medial 
line very indistinct, minutely waved, bent outwards below costs, 
excurved to vein 4, then oblique ; the terminal area much browner ; the 
subterminal line prominent and white or very indistinct, dentate, with 
a series of dentate blackish marks before it and streaks in the iilterspaces 
beyond it ending in the terminal series of small black lunules ; cilia . 
pale, with two fine brown lines through them . Hind wing seinihyaline 
white, the costal and inner areas tinged with ochreous ; the veins brownish, 
the termen suffused with fuscous, narrowing from costs to a point at 
vein 2 ; cilia white, fuscous at apex . 

	

Underside of fore wing white, with 

PLATE I . 

Euxoa radiants Guen . 

Fig. 5-Damage to cotton . seedling by 1st instar larvT-. 
Fig. 6-Damage to cotton seedling by 3rd instar larva? . 

Fig . 1-Eggs attached to leaf . . . . x 20 
Fig. 2-Pupa (male) . . . . . . x 2 
Fig . 3-Adult male . . . . . . . . Natural size 
Fig. 4-Adult female; . . . . . . Natural size 



PLATE I.--THE BROWN CUTWORM (E-uxoa radians Guen .) 

From Watercolour Drawings by I . w' . HELMS:NG= 
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small discoidal lunule and the terminal area . suffused with fuscous ; 
hind wing with rounded apical black patch . Usually suffused with 
fuscous, the markings obscure." 

The only note to be added to the above description is that the cold 
weather forms are much more prone to having fuscous markings suffused 
than the hot weather forms, which are much lighter in general ground 
colour . 

One female recovered in the cold end of the incubator was practically 
black all over . 

seen . 

Egg . 
This is a typical noctuid egg, spheroidal and slightly flattened on 

one side . (Plate I ., fig . 1. .) The flattened part may be considered to 
be attached ventrally to facilitate dese7-iption . Ridges radiate from the 
slight protuberance at the tip towards the flattened part . Thickened 
ridges encircle the egg longitudinally, cutting the radiating ridges at 
right angles. When newly laid the colour is mill : white, but this 
changes to a light cream as the embryonic development proceeds . A 
reddish-brown spot then appears at the top, and a bared of the same 
colour forms an equatorial . belt round the egg . When about to hatch 
the dark head capsule and pro-thoracic shield of the larva can be seen 
through the shell, and the large clubbed setae on the body can be plainly 

The head lies under the apex of the egg, where the micropyle is 
situated, while the body lies coiled underneath around the periphery . 

Average weight 

	

. . 

	

. . 

	

0022 grams . 
Average diameter 

	

. . 

	

. . 

	

-6 inns . 

Larval Instars, 
fn the descriptions which follow the nomenclature adopted by 

Ripley" has been used in the case of the chatotaxy, while he in his turn 
used the system of Fracker' with some additions . 

iiplev (loc . cit .) considered that the ch etotaxy and other features of 
the head capsule, and the characters of the spinneret, had taxonomic 
value in the noctuid larva examined by him . IYn the present bulletin 
these characters have been featured and the chartotaxy of the body 
segments marked out . This was done as the author has not yet seen any 
illustration from the genus "Euxoa" and because certain of the minute 
setae which were in doubt have been clearly distinguished in the first 
instar larva= and have been figured (Plate III .) . 

The epicranial index, i .e ., the ratio between the length of the frous, 
and the length of the epicranial stem Ls are given for each instar . 

FIRST INSTAR LARVA (Plate fl ., fig . 1) . 
Head capsule width 

	

-325 mm. 
Epicranial index ,1 

	

; - 2-6 . 
Length 

	

3 to 4 mm. 
Crotchet formula for larvapods °r, 4 ' 

	

y 
Head capsule colour, dark brown . 

	

The chatotaxy of the head capsule 
is shown in Plate VI., fig . 1 . This figure is given to contrast with the 
figure of the head capsule of the sixth instar larva (Plate VI ., fig . 2) . 
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Some outstanding differences between first and sixth instar head 
capsules apart from mere size are :- 

FIRST INSTAR . 

	

SIXTH INSTAR. 

Relatively large sette, particularly 

	

Seta- relatively small. 
v2 . 

Adfrontal suture absent . 

	

Adfrontal suture present . 
Ocelli relatively large . 

	

Ocelli relatively smaller . 
Epieranial index-2 - 4 . 

	

Epieranial index-4-25 . 
The chwt.otaxy of the head of the first Instar larva corresponds to 

the figures in Ripley's work apart from relative position . The only 
addition in this figure is a small sensorium near ocelli 1 and 2 . -"< 

This sensorium has been found in all noctuid larvw examined and is 
difficult of observation because of its small size and position . We have 
named it S.V .4 . 

All the sets except the minute ones on the head and body are 
clubbed, the clubbed ends being hollow . On the sur-anal plate are found 
the largest setw, having a length of -225 mm, and a width at the clubbed 
end of .009 mm. 

	

The length of set e oc and 

	

_ .16 mm. 
There is no visible pigment in the slain of this larva but small 

protuberances at the base of the setm are slightly chitinised, the chitin 
having a faint brown tinge . 

The spinneret figured in Plate VII., fig . 3, is of a reduced type . 
A general idea of the appearance of the larva is given in Plate V., 

fig . 5 . 
The thoracic legs are relatively large and on the first thoracic°, 

segment is the dark-brown pro-thoracic shield which is - strongly 
chit.inised . 

Abdominal segments 1, 2, and ~)' carry no larvapods . Those on 
segments 4 and 5 are very much reduced, while well developed ones are 
found on segments 6 and 7 and on the anal segment . The crotchet 
formula, or number of hooks present on each larvapod reading from 
front to rear is given at the beginning of this description . They are 
arranged in a uniordinal ineso-series . The numbers vary and those 
quoted only give an example . 

' This sensorium was first noticed 
the head eapsule of Ziemigia f-rugalis . 

by the artist, I. NV. Tlelumsing, while drawing 

PLATE II . 

Ezcxoa radians Guen. 
Fig . 1-First Instar Larva, . . X 8 
Fig. 2--Second Instar Larva . . x 8 
Fig . 3--Third Instar Larva. . . x 4 
Fig . 4-Fourth Instar Larva . . x 4 
Fig . 5-Fifth Instar Larva . . x 2 Iff 
Fig . 6-Sixth Instar Larva . . X I2 



From Wateroolour Drawings by I . W. HELM5ING . 

PLATE II .-THE BROWN CUTWORM (Euxoa radians Guen .) 
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Plate 111 . shows the arrangement of the seta? on all the segments 
of Evxoa radians first instar . On this larva are found all the seta; 
illustrated by Fracker in his figure of Felta gladitoria, and in addition 
the minute setoe xa, xb, xe, and xd figured by Ripley in his figure of 
the mature larva of Cirphis vnip.uncta . 

In the case of Felta gladitoria, Fracker states : "On the prothora,x, 
eta of the kappa group, all the tau group and sigma are wanting." 

In the case of Euxoa radians first instar, all of these seta; are 
present, but are extremely minute . 

Eta of the kappa group is shown in close association with kappa . 
Both tau and omega are present in the tan group . Sigma is present 
though minute, and is situated on the caudal edge of the eoxa of each 
thoracic leg . 

The minute setae marked xa ., xb, xe, and xd are present on the 
thorax as follows :- 

xa is oil the caudal margin . of the prothoracic shield and xb near 
the cephalic margin of the mesothorax slightly dorsad of alpha . Both 
xa and xb are present close together on the metathorax in line with, 
and eephalad of alpha . 

xc and xd are present as one group on the mesothorax, and on the 
metathorax in line with, and cephalad of epsilon, but further from the 
cephalic margin than xa and xb . 

The prothoracic shield, strongly chitinised and dark brown, has 
three sensoria (s) , two just caudad and dorsad of alpha and the third 
near gamma. 

On the abdominal segments 1 to 8 inclusive are to be noted the 
three minute setva x, epsilon, and omega, none of which appear in the 
illustration of Felta gladitoria . 

On segment 9, epsilon is not present although x and omega are 
retained . 

The homotypy of segment 10 is not clear, so is not fully annotated 
in the figure, the only named setw- being alpha, beta, kappa, and rho, 
on the sur-anal plate . 

SECOND INSTAR LARVA (Plate 11 ., fig . 2) . 
Head capsule width 

	

-52 mm. 
Epicranial index 

	

2-5 
Length of body 

	

4 to 6 mm. 
Crotchet formula of larvapods 0 

Head capsule colour, light brown when newly moulted, darker later . 
Prothoracie shield light brown and not conspicuous . The setoe are 
relatively smaller than in first instar, and some additional "secondary" 
setw are present . 
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The ehaAotaxy is the same as in the sixth instar (Plate IV.), and 
differs from the first instar in the following particular,,; :- 

First thoracic segment.-Substantially the same as in first instar, 
except some changes in relative position of setT and the increase in 
size of sigma . 

Second and third thoracic.--As in first instar, with the addition of 
theta and eta . 

First abdominal.--Seta; the same as the first instar, with the 
addition of inu and nu in the pi group . 

Second abdominal.-As first instar, with addition of tau and mu. 
Third abdominal.-As first instar, with addition of Inu and a 

larvapod which is still much reduced. 
Fourth, fifth, and sixth abdoirlinal-As in first instar, with addition 

of mu. 
Ninth abdominal.--As in first instar . 
The larval skin has very little pigment, faint brown stripes running 

along the sides being discernible, but the green which shows in the larva 
is mainly due to the green food contained in the gut . 

TI1IRD 1NSTAR LARvA (Plate II ., fig . 3) . 
Head capsule width 

	

-77 mm . 
Epicranial index 

	

° - 2-5 
.1 2 

Length of body 

	

6 to 10 mm. 
Crotchet formula of larvapods °-, 

51 
7 s 

Head capsule colour, brown . Skin light brown . When feeding, 
a dirty green colour is the result of the green material in the gut showing 
through . The larva illustrated had an empty gut and was ready to 
moult, so that its colour was lighter than the normal. 

	

The illustration 
clearly shows the disproportionate size of the head capsule relative to 
body size, of a larva ready to go into the next instar . 

The wide separation of the two sides of the head capsule, showing 
the cervacor.ia, and the space between the back of the head capsule and 
the prothoracic shield, are both signs of an approaching moult . In 
larva, not ready to moult the head capsule is usually partly withdrawn 
under cover of the prothoracic shield. 

The chtetotaxy is the same as in the sixth instar . 

FoURTI INSTAR LARVA (Plate I1 ., fig . 4) . 
Head capsule width 

	

1 -21 mm. 
E neranial index 'r 

	

-t 2 ° - 2 8 1 

	

ES 

	

-1:5o 

Length of body 

	

10 to 19 mm . 
Crotchet formula of larvapods 

	

"s 1- 1 
Colour as in third instar, with a faint red suffusing the dorsuln 

between the brown areas . 
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FIFTH IxSTAR LARvA (Plate IT ., fig . 5) . 
Head capsule width 

	

1-89 mm. 
E icranial index ' 

	

",I 
" = 2-9 '1 

	

1 : 

	

105 

Length of body 

	

16 to 26 mm . 
Crotchet formula of larvapods -,u 

	

" :il 1 - 1 

Colour as third instar acrd chatotaxy as sixth instar . 

[xTH (FINAL) IN STAR LARVA (Plate IL, fig . 6) . 

Head capsule width 

	

2 -88 mm. 

Epicranial index r 

	

:" ' = 425 
Length of body 

	

26 to 44 mm. 
Crotchet formula of larvapods 

	

s ~ 

	

14; i ;,- 2 2 

The colour is a grey-brown often having a reddish tinge . The 
general colour in all stages when lifted from the soil is affected by the 
colour of the food iii the food canal and by the soil in which the 
caterpillar is found. 

The seta, are relatively large in the first instar but become relatively 
smaller with each successive increase in size of the larva, so that flee 
sixth instar larva looks quite naked . The spinneret (Plate VII. ., figs . 
I and 2) is of the saint reduced type all through the larval life history . 
The clhatotaxy is illustrated in Plate IV., ant] is the same as that 
described in the second instar . 

Dyar's Constant. 
The Dyar's constant (i .e ., ratio between the width of the head of 

one instar with that of the next instar) varied to some extent between 
the different instars, and the figures quoted . below are the results of 

Pupa . 

	

(Colour Plate 1. ., fig . 2) and (Plate V., fig . 1 .) 
It is a typical noctuid pupa . 
T11e average length of niales and females was taken over one hundred 

individuals . 
Females, average length 

	

. . 

	

. . 

	

. . 

	

19 rnm . 
Males, average length 

	

. . 

	

. . 

	

. . 

	

17-5 rnm. 
'J'he range in the length of females during the experiment was from 

17-5 mm. to 20 min . and of males from 14.5 mm. to 19.5 rnm . The average 
width of both sexes was about 6 min . 

Plate V., figs . 2 an([ 3, shows the difference between male and female 
pupa in segments 8, 9, and 10 of the abdomen . 

The creruaster on the anal segment has two strong, slightly hooked 
spines, and a variable number of smaller ones . One function of this 
organ has already been noted. The colour of the pupa is light amber 
at pupation, but darkens with age to a rich brown . 

averaging 60 individuals . 
Dyar's Constant.-Between first and second instars . . -1.6 

Between second and third instars 1 .5 
Between third and fourth instars 1 .57 
Between fourth and fifth instars 1-56 
Between fifth and sixth instart 1 .52 

Average for the species 1 .55 
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PLATE V. 

Eaxoa radimis Guei) . 

Fig. l . Pupa anatomical details . 
Fig . 2 . 

	

Pupa & terminal segments . 
Fig. 3 . 

	

Pupa Y terminal segments . 
Fig. 4 . 

	

Mandible of sixth iristar larva . 
Fig. 5. 

	

First instar larva lateral aspect x lci . 
Fig. G . 

	

Sixth instar larva lateral aspect x hk . 

Explanation of Fig . 1 . 
4-10 . abdominal segments . 

a . antenna . 
ao . anal opening . 
ce . compound eye . 
cr . cremaster . 
f. femur of prothoracic leg . 

fe . fronto clypeus . 
fw . forewing . 
g. galea of maxillae . 

go . genital opening . 
lie . 

	

cover of haustellum . 
1 . labrum . 

lp . labial palpus . 
tl . tibio-tarsus of prothoracic leg . 
t2 . tibio tarsus of meso thoracic leg. 
t3 . 

	

tibio tarsus of meta thoracic leg . 
v . vertex . 
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PLATE VI. 
Head capsules of noctuid larva . 

Fig . 1 . 

	

Eiixoa radians Guen., first instar . 

	

Cephalic aspect of head' . 
Fig. 2 . Eaxoa radians Guen ., sixth instar . Cephalic aspect of 

head . 
Pig. 3 . Remigea frugalis Fabr., last instar . Cephalic aspect of 

head . 
Pig . 4 . Agrotis ypsilon Rott ., lust instar . Cephalic aspect of 

head. 
Pig . 5 . 

	

Spodoptera mauritia Boisd., last instar . 

	

Cephalic aspect of 
head . 

a . antenna . 
a . 1-2 . 

	

adfrontal setee. 
adf . adfrontal sclerite . 
ads . 

	

adfrontal sensorium . 
adt . adfrontal suture . 
an . antocoria . 
ar . antennaria . 

e . 1-2 . 

	

clypeal seta? . 
cc . cervacoria . 
cls . 

	

clypeo-labral suture . 
es . 

	

clypeal suture . 
e a . 

	

epicranial arm . 
es . 

	

epicranial stem . 
f . frons . 
fl . frontal seta? . 

fes . 

	

fronto-clypeal suture . 
fs . 

	

frontal sensorium . 
1 . labrum . 

1 . 1-6 . 

	

labral set e . 
md . mandible . 

o . 1-3 . occipital seta? . 
oc.1-6 . ocellarm . 

pe. preclypeus . 
po . post elypeus . 
so . occipital sensoria . 

sv . 1-4 . 

	

vertical sensoria . 
v . vertex . 

v . 1-9 . 

	

vertical set : . 
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PLATE VII . 

Fig . l . 

	

L'uxoa radians Guen. Sixth instar, distal portion of labium, 
caudal aspect x 60 . 

Fig . 2 . 

	

h'uxoa radians Guen . Sixth instar, distal portion of labium, 
cephalic aspect x 60. 

Fig . 3 . 

	

ru,.roa radians Guen . First instar, distal portion of labiurn, 
iatero-caudal aspect x 264 . 

Fig . 4. Iiemigia frugalis Fabr. Last instar, distal portion ot` 
labium, ventral aspect x 60. 

hxs . 

	

hypopharyngeal sete, 
lp . 

	

labial palpus . 
siw . lower lip of spinneret . 
pp. palpiger . 
sis . proximal selerite of spinneret . 
sio . 

	

proximal fold of spinneret . 
sir . rudimentary fringe of spinneret . 
spr . sensoria of palpiger . 
sr . sensoriurn . 
si . spinneret . 
sp . stipuloe . 

sps . 

	

stipular settn . 
smt . 

	

subrnental setse . 
sm . submentum . 
siv . upper lip of spinneret. 
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COTTON GROWING IN QUEENSLAND. 

Subjoined are extracts from the last annaal report of the 
Cotton Specialist, Mr. 117 . U . Wells, on the icork of the Callide 
Cotton Experiment Station at Bilocla . Mr . Wells dis,casses 
many matters of interest not only to cotto)a growers, but to 
farmers generally . ]-[is gelacral rcriczc deals with experiments 
from which sufficient evidence, has beat obtained to permit of 
the drawing of some conclasimis . Breeding operations are also 
described, and the incidence of inscet bests, reporled . Editor . 

T I-IE results of the operations of this season 
as follows :- 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

S . 

WORK AT THE CALLIDE EXPERIMENT STATION. 

Summary. 

[I AU(;., 1930 . 

are brieH.v smiiniariscd 

1 . Early planting undoubtedly increases the possibilities of 
obtaining good yields on the average of the soils of the 
Research Station . 

The results obtained by most of the growers in the surroundlllg 
district are in keeping with this statement . 

By soaking the seed for three hours immediately before plant-
ing them, a clear twenty-four hours' gain in the period of 
germination may be effected. 

Planting late-sown cotton in pairs of rows, 6 feet between the 
pairs, and 42 1 - feet between the rows of each pair, does not : 
appear to be of advantage on the Station soils . Plant growth 
indicated, however, that on soils where very raldc growth may 
be produced, this system should be investigated . 

Planting cotton in widely spaced hills (3 feet apart) as 
compared to planting in drills and then thfming to 2 feet 
apart, the rows being 4 feet apart in each method, does not 
appear to be desirable either from the standpoint of yield 
or efficiency of cultivation . 

Thinning late-sown plants -vellen they are 6 to 8 inches high 
appears to be more advantageous than when they are either 
10 to 12 or 14 to 16 inches high . 

Late-sown plants spaced 1 foot apart in rows 4 feet apart 
appear to produce a greater 1nlmber of flowers per acre than 
where the plants are spaced either 2 or 3 feet apart . This 
is also the case where the rows are spaced 41 and 5 feet 
apart . 

Such a plant-spacing is more susceptible to churatic variations, 
however, so the greater flower production may not indicate 
greater yield obtained . I'lant growth indicated that possibly, 
under less adverse seasonal conditions, wider spacing of late-
sown plants may be more beneficial . 



-_ 1925-26. 
1926-27. 
1927-28. 
1928-29. 

~1nln~nmaumnu~ 

RAINFALL CHART - BILOELA . 
SEASONS 1924-25 To 1928-29 

3
1 

JuLY 

	

Aue. 

	

SE PT. 

	

OCT. 

	

Nov. 

	

Dec. 

	

JAN. FE B. 

FIGURES ABOVE THE ..-
COLUMNS EQUAL THE . . .. . 
N U M B ER OF WET DAYS. . . ., 
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9 . Applying fertilisers as top dressings when the plants are well 
established and the early summer rains have started may be 
of more advantage than putting the fertilisers into the drills 
before or at planting time . 

10. The corn-ear worm is undoubtedly one of the most serious 
problems the Queensland fari.ner with late planted rankly 
grown cotton has to solve . The early planting of cotton, 
however, appears to offer a decided measure of protection 
from this pest . 

Seasonal Conditions . 
The seasonal conditions under review have undoubtedly been the 

most unfavourable for cotton-growing of any experienced since the 
Station has been established . Following a total of 2 .57 inches of rainfall 
in June, well-prepared seed-beds were obtained in all of the plots . 
Unfortunately, only three light showers yielding a. total of .43 inches 
occurred during July, and no rain fell at all in August . Such con-
ditions dried out the upper surface of the seed-beds to such an extent 
that good rains were necessary to enable a satisfactory strike being 
obtained . It was impossible, therefore, to plant on the showers in 
September and October, although, in areas within a few miles where 
the precipitations were of a heavier nature, good germinations occurred 
in sandy or loamy soils . Sufficient rain to enable a strike to be obtained 
did not occur until 5th November, when .90 of an inch fell . Unfor-
tunately, no further rain fell until the 19th, so that any irregularities 
in the depth of planting badly affected the rate of germination, as such 
a light precipitation evaporated very quickly under the conditions of 
high maximum temperatures which existed during that period . Good 
rainfall was experienced early in December, which enabled excellent 
strikes to be obtained . Showery conditions prevailed. from then on to 
the 25th of the month, after which. a, dry period accompanied by very 
high maximum temperatures existed until the 12th. January . 

	

Scattered 
light showers occurred from this date until the 7th February, but high 
temperatures were maintained throughout most of the period . A spell 
of continuous showery conditions was then experienced until the 23rd 
of the month, when a long period of hot dry weather again set in, which 
was unbroken, with the exception of a storm yielding 91 points of rain 
on the 18th, until the 28th of the month . A good fall occurred then, 
followed by further rains during the first :four days of April . 

	

This wet 
spell terminated the unusually long period of abnormally high maximum 
temperatures which existed with only slight interruptions from the first 
of January . With the cooler weather, dry conditions again prevailed 
and an excellent harvesting period ensued until the middle of June, 
after which a few light showers occurred . 

Killing frosts occurred on the 28th, 29th, and 30th April which 
destroyed all top growth . Rather low temperatures were then experienced . 
until the 24th May, when a period of four nights of severe frosts was 
experienced which completely froze all unopened bolls of a size less 
than half developed . 

Cotton . 
The yields as a whole have been the lowest that have been obtained 

on the Station . In many of the plots where very heavy yields have 
always been obtained, no picking was made this season . 

	

The explanation 
lies in the late planting, followed by an unusually wet February and a 
series of very severe corn-ear worm attacks . 

12 
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The rain of the 5th -Noveinber was just sufficient to obtain a strike 
under conditions of absolute proper depth of planting and covering of 
the seed . 

	

As some tune elapsed before _further rain fell, a very irregular 
rate of germination occured in most plots, and under the existing high 
temperatures many of the later appearing seedlings died off . 'This 
feature was reported generally by the farmers throughout the district 
Jvho planted on the same rain . Follo\-ring on the rains of the 4th and 
5th Dec.einber the ungerruinate(I seed in the November planting sprouted. 
This resulted in a very uneven growth of plant, many of the plots by 
the end of January having plants 3 feet high adjacent in the same row 
to the later germinated plants which were only 12 to IS inches high . 
This may explain. the Iow yields and rather high degree of corn-ear 
worm attack Avilich was experienced in the November plantings on the 
Research Station . In the farmers' crops in the portions of the district 
where a heavier fall of rain occurred on the 5th November, much better 
yields were obtained and decidedly liglitel- corn-ear worm attacks were 
experienced . Likewise, in previous seasons early November plantings on 
the Station have given good yields . 

The plants made fairly- satisfactory growth up to the end of January 
over the whole of the Station, the early Decernber plantings looking 
particularly promising . However, under the influence of the two long 
pronounced wet periods which occurred in February, nearly all plantings 
showed a (lecide(l tendency to produce an excessive vegetative growth. 
The situation. was further complicated by the high temperatures and dry 
period which existed during the first half of March . The succulent 
vegetative grmvth reacted to such severe conditions, and considerable 
square shedding occurred . The plants gradually toughened up nicely,, 
however, and might have eventually developed a good crop but for the 
wet period tivhidi . occurred from the 27th March to the 4th April, during 
which around 6 inches fell . This caused a general "bolting" of the 
plant growth, with the result that much of the Station's crop averaged 
5 to 6 feet in height . Corn-ear worm attacks during the latter part of 
March and early in April further aggravated the tendency to excessive 
growth . The result of such a combination of adverse conditions, together 
with early killing .frosts, was that the total crop over the whole of the 
Station was picked by the Sth June, fully a month earlier than usual . 

An interesting example of the effect that the condition, of the soil, 
may have on the cotton plant was noticed on several low-lying portions 
of the Station, where the heavy rains caused an accumulation of water 
for periods of a dap or two at a tune . In such locations the plants were 
of a light. yellowish green as compared to the dark rich green of the 
pl-ints over the rest of the Station . They were also shorter and bore 
very good to even heavy crops of cotton of good quality . 

This checking of the growth of late-planted cotton by partial water-
logging of the soils has been noticed before on the heavier clay soils in 
both this valley and in the Wowan and Dululu districts . A sort of 
physiological drought effect on the plant is produced, which controls the 
growth to a marked extent and thus allows profitable crops to be 
produced when the contrary would be expected . 

	

Similar results were 
also obtained this season on the irrigation project at Theodore . 

	

There, 
wIi; re the late -November crops on clay soils received a heavy soaking 
irrigation in mid-January, the plant growth was of only moderate 
development ; and much heavier crops were produced than on crops of - 
similar date of planting in the Callide Valley . 

	

This was particularly so 
if the cultivation following the irrigation was unduly delayed . 

	

The same 
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result was not obtained, however, on the rich alluvial loamy soils at 
Theodore . 

	

One late-planted crop on such soil was inspected which had 
only a few scattered diseased lower bolls . 

	

A very rank succulent growth 
had developed there under the wet February conditions, and an attack 
by the corn-ear worm had practically destroyed all of the squares formed 
over the rest of the season. 

Fodder Trials . 
The testing of different fodder crops to determine which are the 

most suitable for inclusion in rotation with cotton-growing has again 
received considerable attention . 

As has been pointed out in previous anneal reports of the Station, 
the growing of a winter crop of wheat offers a fairly assured supply of 
hay of good quality and feeding value . 

	

This crop also provides a supply 
of green feed for the dairyman at the tune when the natural grasses 
have lost much of their food value . Accordingly, varietal tests were 
again conducted along the lines of the experiment of the previous year, 
only that the Warren variety was substituted for Warden on account 
of the susceptibility of the latter to losses from smut . 

The following table shows the data obtained from twenty one-
sixtieths of an acre plots of each variety ; the varieties are arranged in 
pairs with Florence as the standard. in each comparison :- 

The results of the experiment would indicate that again Skinless 
Barley has been decidedly inferior to the varieties of wheat tested, as 
a hay producer . They also indicate that under the seasonal conditions 
there was no significant difference in the yields obtained in the different 
wheat variety comparisons except in the Florence-Warren test . In this 
case, while the difference per plot was small, the statistical treatment 
by the "student method" gave a very clear indication that under the 
seasonal and soil conditions Warren was the better of the two varieties, 
the odds being 150 to 1 . As odds of 30 to I are considered to be indica-
tive that there is a significant difference in the yielding abilities of two 
varieties, it can be seen that the results of this comparison were fairly 
conclusive . 

The mean yields of all varieties in the test were decidedly lower 
than those obtained in the experiment of the previous season . This 
can be explained. by the limited quantity of rainfall which fell during 
the growth of this experiment is compared to the previous one . 

	

Planting 
was effected on the 23rd June folloA-ring which 93 points of rain fell 

Variety. 
Mean Yield of Sun-

1 I Dried Hay in lb. 
per ,' ; ; acre. 

Mean 
Dif- 

ference . 
I 
Value Z . Odds of Difference being 

Significant. 

Florence . . . . . . 44 . 191b . l 2 .21 . 62 About 150 to 1 
Warren . . . . . . 46 .4 lb . f 

Florence . . . . . . 4084lb . 1 -39 -09 Less than 2 to 1 
Roma Red . . 4123 lb . f .---~~- 
Florence Florence . . . . . . 48-335 483301b.1I 1-4fi -39 19 . 5 to 1 
Warchief . . . . . . 4686lb . f 

Florence . . . . . . 44-31 lb . l 22-86 7 . 03 
1 

More than 10,000 to 1 
Skinless Barley . . . . 2145 lb . f 
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in July in three scattered storms, 17 points in September, and 6 points 
in October, a total of 1-59 inches during the growing period . A thorough 
soaking of the seed-bed was obtained soon after the ploughing in April, 
and 1-64 inches fell in . scattered storms during June prior to planting, 
otherwise it is doubtful if such yields would have been obtained . 

	

The 
previous experiment experienced much better conditions, being planted 
soon after heavy rain fell early in June, and received 4-56 inches during 
the growing period, much of which fell when the crop was in the stage 
of growth requiring ample moisture . 

Under the conditions in which this season's experiment was grown, 
the early maturing variety, Warren, gave good results, and, had the 
test been planted a fortnight earlier and obtained more benefit of an 
inch fall then, it is possible that this variety would have showed to better 
advantage. 

Maize . 
The testing of maize varieties was again conducted during the past 

season . The results of the test of the previous season indicated that 
Improved Yellow Dent obviously required too long a season to be a 
satisfactory maize for the Callide Valley. 

	

Accordingly, only Star Leam-
ing, Funk's 90-day, Reid's Yellow Dent, and Golden Beauty were tried 
out this season . 

Planting was effected on the 14th December and a satisfactory 
growth was made until the dry heat wave of January was experi-
enced. This decidedly checked the growth of the plants until in all 
varieties only a stunted weakly stalk was obtained . Under the heavy 
February rainfall, fairly satisfactory grain was obtained, however. 

The results of the experiment, which was in the form of a "Latin 
square," indicated that there was no significant difference between the 
yields of any of the four varieties. 

	

Star Leaming was the highest yielder 
(42-4 bushels per acre), and Golden Beauty was the lowest (41-25 bushels 
per acre) . 

Summer Fodder Crops. 
The reliability of the occurrence of the wet season during the months 

of December, January, and February makes the growing of quick-
maturing fodder crops in this period one of the most assured sources of 
obtaining ample fodder supplies that the cotton-grower in. the Callide 
Valley has. Different crops of this nature are tested out on the Station 
each. season, and the results have always indicated that giant panicum, 
saccaline sorghum, and Sudan grass can always be relied upon to yield 
fairly well . 

During this past season the plantings of giant panicum made rather 
slow growths during the dry weather in January, but developed rapidly 
during the wet weather in February, and yielded on the average around 
2 to 2', tons of dry hay per acre . 

The plantings of saccaline sorghum were mostly on the droughtier 
soils of the Station and consequently were effected by the dry conditions 
in January. In spite of this, yields of 12 to 14 tons (green weight) of 
fodder were made per acre. 

Several varieties of Nigerian grain sorghums were also tested for 
the Instructor in Agriculture of the Central District, but none reached 
the stage of maturity . It would appear that the combination of a short 
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growing season, and the possible "new place effect" which is often 
associated with newly imported plants, makes these sorghums of some, 
what doubtful value for the Collide Valley conditions . 

Lucerne . 
The 6-acre plot of this erop gave five cuts during the season, and 

did fairly well considering the periods of long dry spells which. it 
encountered . Unfortunately, this crop appears to be highly attractive 
to the early broods of the moth of the corn-ear worm. In each of the 
past two seasons a migration of large numbers of the corn-ear worm 
from the Lucerne to adjacent cotton plots has taken place . Fortunately, 
both of these have been noticed early in the day of the commencement 
of the migration . 

	

The laying of a poisoned bait of moistened bran and 
Paris green in a furrow between the hxcerne and the cotton, and dusting 
the infested cotton plants on the ends of the rows with calcium arsenate ; 
effectively controlled the migration . The fact that Lucerne is such an 
attractive breeding ;place for the first of the large broods makes it of 
somewhat doubtful. value: to the cotton-grower . Unless he is prepared 
to watch for the occurrence of such migrations and have materials which 
will enable him to control them as quickly as they occur, it is likely that 
oiueli daena-c may be encountered by growing Lucerne in the vicinity 
of a . cotton crop . 

Rhodes Grass . 
The 11-acre paddock of Rhodes grass has again demonstrated its 

value . This was soAvn in January, 1927, in cultivated land of such 
droughty nature that cotton crops could not be profitably grown on it. 
Fortunately, good rainfall was experienced in that rnornth and again iii 
March, so that a very good growth was obtained in t;lle first year . The 
crop was allowed to mature itself in order to have plenty of seed dis-
tributed to replant some misses occasioned by washing during the heavy 
storms in 

	

J annary . 

	

From the late months of that winter until now, 
fourteen heavy draught horses have had access to this plot, and have 
been kept in splendid condition with a light supplementary ration of 
maize and Lucerne chaff whenever they were working . 

	

Even during the 
late winter months when the upper parts of the plants are bad1v frosted 
a green shoot has been present around the base of the stools, -..nd the 
horses have fed in the paddo~ek, although they had access To a large 
adjacent area of natural grasses . 

It is believed, therefore, that every cotton-grower in. try;- district 
should experiment with a small plot of this grass . The plot on the 
Station is on forest soil of clayey draughty nature, and, if s»ch results 
can be obtained on it, it would at)C)ear that this crop otters a cheap 
source of green food during the period when the native grasses have 
lost their food valtne . 

Rotation Series . 
The results obtained from this series of crop tests have been very 

disappointing this season as regards yields in the cotton borders . Owing 
to the late planting and irregular rate of germination, excessive plant 
development occurred, which was aggravated . by loss of crop from 
attacks by the corn-ear worm . All of the yields of cotton were unprofit-
able, and were so low that the effects of the cotton crops on the different; 
systems of rotation will probably not be truly representative . The 
various rotations will be continued during the coming season, however, 
along the lines which have been planned . 
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Cotton Experiments . 

The majority of the experiments of this season have been badly 
affected through irregular time of germination, terminal loss, hail 
damage and, in most cases, corn-car worm attack. The yields in many 
have therefore been of little value and have not been considered . In 
some of such experiments, however, the plants of the first germ in ations 
developed fairly normally and it appeared possible to obtain some infor-
mation on such characters as average boll weight, number of 4- and 
5-locked bolls per plant, &(, . Tliis was deemed desirable in order to 
add to the data being collected in the different experiments, many of 
which are beiii- conducted over a series of years . These have been 
fully described in previous annua'1 reports of the Station, so only the 
data obtained this sc~ison will be discussed in an experiment. 

The method used this season to obtain material for examination 
was to select a nrnnber of plants, ill compeirable positions in each border . 
These locations were spaced at reguhar intervals on a staggered basis in 
the three inner rows of each plot of each treatment . 

	

The only selection 
exercised was \%-hen tlhe phint at the scleeted position nrinmber had lost 
its terminal or \\- a s adjacent to a black space, in which case the nearest 
suitable plant \with si terminal i\- as taken . 

Time of Planting Experiment . 
The adverse climatic conditions prevented the regular programme 

of monthly plantings, starting in September, from being carried out 
in the first two months . Accordingly the experiment was re-designed 
so as to compare early and late November plantings with early and late 
December ones . Only one November planting was obtained, however, 
that being made on the 80 of the month. One planting was obtained 
on the 11th December and another on the 190 of that month . . Unfor-
tunately a delayed complete germination was obtained in tire November 
planting, so the yields are not really true indicators of the possibilities 
of an early November planted crop on the Station soils . 

The early December rains allowed of a good strike being obtained 
for that month's plantings of the experiment. Rapid growth was made 
in the two earlier plantings during December, but under the prolonged 
period of high temperatures duri>>g early Jaimary the plants toughened 
up and gave exeelleut promise of producing profitable crops . The plants 
of the 11th Dceeaiber sowing Avere of aii especially fine type, and I)y tile 
end of January were easily the most prornisiiig of any ever produced 
in the December phintings on the Station . 

The. Novembe .- planting flowered considerably earlier than did the 
later ones, flowering being fairly regular by the GO. February in . the 
former whereas it was not until the 18th of the mmith that flowers in 
any quantity could be seen in the later sowings . 

	

The flower counts for 
February indicate that the early Deco -tuber planting produced only 
25 per cent. a s many as did the November planting, and the late 
December produced only 8 per cent . During March tire figures improved, 
but even then the early December planting produced. only 51 per cent . 
a s many flowers as did the November one, while the late Deceirrber 
sowing produced only 38 per cent . of the production of the earliest 
planting. 
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Generally speaking, by the 20th of February the November plants 
were carrying a nice crop of bolls and squares . Following the rainy 
season, however, excessive vegetative growth . developed, which in con 
junction with the severe corn-ear ivorrn attack caused nearly a complete 
loss of squares and even the destruction of most of the lower bolls. 
Bolls started opening by the beginning of March, but it was not until the 
21st of the month that opening was general . The plot was not picked 
until the 18th May in order to obtain all of the crop in the one picking . 
The yield was at the rate of 167 lb . per acre . 

The 11th December planting entered February in excellent con-
dition, and had only moderate rainfall been experienced in that month 
it is possible that this planting would have yielded heavily . 

	

The exces 
sive rainfall of February, however, forced a, very luxuriant growth in 
this planting, with the result that square sllcelding was severe . A very 
heavy corn-ear worm . attack was also experienced during February, 
March, and April, so that practically no bolls set over the upper portions 
of the plants . 

	

The crop of bolls developed was so light that no picking 
was made until the 7th June, when a yield at the rate of 81 lb . per acre 
was obtained . 

The late December planting was practically an entire failure with 
only a few scattered open bolls which were not harvested. 

The results are in keeping with those obtained in the Time of 
Planting Experiment of previous seasons . While the November planting 
was made early enough to have given much heavier yields, the delayed 
germination really gave plant growth more similar to late November 
plantings of previous seasons . Comparable returns were also obtained 
by farmers on similar soils adjacent to the Station . In contrast to 
these, however, excellent yields were obtained within a few miles of the 
Station . These sections received storms during the latter half of 
October which allowed planting to be accomplished, and the early 
November rains thoroughly established the seedlings . The results over 
a series of seasons, therefore, indicate that September and October 
plantings offer the best chances of obtaining profitable yields in the 
Callide Valley . 

The growers should make every effort, therefore, to establish early 
well-prepared seed-beds in order to be able to obtain a strike on the first 
planting rains of the season . The figure in this report illustrating the 
monthly rainfall at the Research Station for the last five seasons clearly 
indicates that sufficient rain occurs in June to enable a seed-bed to be 
prepared diIring that month . It is believed, therefore, if the growers 
plan their operations so as to enable ploughing to be done in early July, 
that much of the difficulty of obtaining early strikes will be overcome . 
Certainly, seasons will occur, such as this past one, where even well-
prepared seed-beds will not allow of obtaining a strike owing to scanty 
rainfall . It is pointed out, however, that this is the first season in the 
six that the Research Station has been established, in which it has not 
been able to obtain. a strike in late September or early October on early 
well-prepared seed-beds . An examination of the rainfall figure will 
show that the precipitations have been very light in September, so it 
is believed that early planting can usually be accomplished if the proper 
methods are used . As early planting seems to be correlated with heavy 
yields and escape from corn-ear \vorln attacks, it is believed that this 
is the key-point to successful cotton-growing in the Callicle Valley . 
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Hill versus Drill Planting Experiment . 
The merits of planting cotton in hills wide enough apart to allow 

of cross-cultivation, as compared to the usual method of planting in 
drills and later thinning out the plants to a distance of 2 feet apart, is 
of especial interest in a season like the one just completed . In the, 
previous season the experiment on this subject was planted early and 
gave promise of yielding some interesting information . Unfortunately, 
through a misunderstanding at harvesting time, the plot was picked 
in such a Inaiiner as to make the yields obtained of little value . 

The flower counts of that experiment clearly indicated, however, 
the yielding possibilities of the two systems . During the first 12 days 
of the flowering period which commenced on. the 19th December, the 
single plants in the hills which were spaced 31 feet apart in rows 
43- feet apart produced only 58-3 per cent . a s many flowers as did the 
2-foot spaced single :plants in the same row spacing. During January 
the wider spaced plants gained somewhat, but still produced only 73-4 
per cent . as many flowers as did the other treatment . The wet conditions 
in February accelerated the growth . of the larger plants, however, with 
the result that they produced about the same number o£ flowers as did 
the 2-foot spaced plants. 

	

The flowering in the wider spaced plants fell 
off after this, only 94.8 per cent . as many flowers being produced in 
March as in the closer spacing . 

The experiment of this season was planted 32 days later than 
was the one of last season . This caused a delay in the start of general 
flowering until the 21st of January as compared to the 19th December 
in t;he previous experiment . The wide-spaced plants did not produce 
as many flowers as did the closer-spaced ones in any of the three months 
in which the observations were taken . The numbers of flowers of the 
wide-spaced plants were of the following percentages of the 2-foot 
spaced plants :-January 47.3 per cent ., February 72-0 per cent ., March 
70.2 per cent . These compare with the following percentages for the 
preceding season :-January 73 .4 per cent ., February 101 per cent ., 
March, 94.8 per cent . It would appear, therefore, that the 3z-foot 
spacing between the plants was not as conducive to producing flowers per 
given area of row as was the 2-foot spacing . It would also appear, for the 
two seasons under review, that, when the crop is planted late and experi-
ences a wet season, the difference in flower production between the two 
spacings is all the more pronounced than when the crop is planted 
early . 

Owing to the severe maize-grub attacks which were experienced in 
this section of the Station, the yields were so low that no reliable data 
could be obtained from them . A portion of the plots where sufficient 
cotton was present as to afford some idea of the yielding abilities of 
the spacings was picked, however, although simply as a bulk picking 
of six short rows of a total area of approximately one-eighth of an acre 
of each treatment . It is recognised that such data are of little value, 
but the fact that in these two plots the 2-foot spacing yielded 100 per 
cent . heavier, being at the rate of 832 lb . per acre as compared to 41 .6 lb ., 
would indicate that probably the closer spacing would have produced 
at a heavier rate over the whole of the experiment but for the maize-grub. 
attack . 

In order to afford material for an examination of the effect of the 
spacings on the individual plant, 30 plants were selected, in the manner 
as previously described, in each treatment in the plots which were 
harvested. 
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The table records the data obtained from the material collected . 
DATA REFERRING To BOLL FORMATION AND WEIGHT of BOLLS (GRAMMES) In 

HILL VERSUS DRILL PLANTING EXPERIMENT. 

i i 

Dif. average weight of 5 and 4-locked bolls = .87 
-17 grammes. 
D = 5-1 

E 

DRILL. 

Height of Thinning Experiment . 

HILL . 

E 

Dif. average weight of 5 and 
4-locked bolls = 1-23 
1 -23 grammes. 
D = 5-35 

The data would indicate that there was no significant difference 
between the two spa~cings in any of the plant, characters examined . In 
each treatment, however, the average, weight of a 5-locked boll was 
significantly greater than that of the 4-locked boll . 

	

The difference was 
greater in the hill spacing, but, this may have been caused by the 
considerably higher variation between the plants in this treatment, the 
coefficient of variability`' being approximately twice that in the drill 
spacing . 

The, notes taken during the growth of the experiment indicate that 
the plants in the hill treatment had a heavier vegetative development 
and tended more to lodge . This latter feature was present last season 
in both a similar experiment and one in which different numbers of 
plants were left in hills spaced 32 1 feet apart . This tendency to lodge 
prevents close working to the plants. in the later cultivations, and 
thereby defeats the purpose for which the wide spacing is intended . 
Based on the results obtained for the two seasons it would appear, 
questionable if there is any advantage to be gained by such wide spacing 
of the plants, as far as cultivation is concerned, and it may be possible 
that lighter yields will be obtained. if this practice is followed . 

This experiment was planted following on the rain of the Sth 
November, but unfortunately suffered a variable germination in common 
with the rest of the plantings at this date . The yields, therefore, are of 
little value, although those obtained from two "Latin Squares" of this 
experiment indicated that the latest thinning produced the lowest yield . 
The variation in age of the plants makes the yields unreliable, however, 

* Coefficient of variability= 
SD x 100 
M 

Mean . P.E . 
iS

.D. P.E . Mean. P.E . S.D . P.E . 

Number of 5's . . ! 4 .8 _±- .35 2-82 .25 5-27 II-1- -35 2-82 _ -25 
Number of 4's . . 6 . 4 -47 3.8 ' ~ .35 6-03 -40 3-27 -28 
Green 5's . . .53 .09 *72 IIi .06 1 ,13 -20 1 .65 -14 
Green 4's 

. 
7-6 + .70 5.7 1 .50 6-6 1 '60 4-54 -40 

Total number of bolls 24-47 1 1-02 832 ,1 -72 2387 1 24 1006 1 -88 
Total S; c. per plant . . 9128 1 4-34 3521 1 3.07 8599 ;1 3-39 3888 1 4-79 
Number of bolls per lb . 72-75 + 1 62 1319 1 1-15 7533 11107 8.68 -76 
S /c . ! 

Average weight 5 . . 6.94 .1 -.12 -92 I1 -08 6-59 I1 . 1 .1 . 92 J1 . 08 
Average weight 4 . l6 .07 1 .12 .92 ~ 1 -08 5-36 1 -20 1 .59 _F -14 
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so only the flowering data and the material from 60 selected plants in 
each treatment will be considered . The plants were selected by the 
method previously described, so it is believed that the results are truly 
representative of the three treatments under the conditions in which 
they were grown . 

The thinnings were performed when the plants were 6 to 8, 10 to 12, 
and 14 to 16 inches tall, to a distance of 24 inches apart, one plant to a 
space. 

	

Observations on the 24th January gave the impression that little 
difference existed between the two earlier thinnings, but the effect of 
the delayed thinning during the favourable growing conditions in 
December had given the 14 to 16 inch thinning a. decided "spindly" 
appearance, with practically no bottom crop . The effect of the prolonged 
high temperatures and lack of rain was noticeable in all three treatments, 
the fruiting branches produced during that period showing a decided 
shortening of length of internodes as compared to the rather long inter-
nodes produced during the luxuriant growing conditions . 

Owing to the variation in stand and the loss of terminals from a 
hailstorm, it was believed that the usual flower counts in the centre. rows 
of each plot would be of little value . In an effort to obtain as much 
information as practicable on this factor, it was decided, therefore, to 
select 20 plants in each plot of each treatment by the same method as 
was used in Selecting the plants from ANThich to obtain material for boll 
weight determinations, &c . Accordingly, daily flower counts were made 
on 120 plants in each treatment, and the following data were 
obtained :- 

I'i.owrR COUNTS or HEIGHT Or THINNING E-xPERn7ENT. 

It would appear, as was the ease last season, that the earliest 
thinning was conducive to an early formation of the fruiting branches 
and thus allowed of a heavier production of flowers during the first 
period of flowering . In the previous season this advantage was over-
come, however, as the later thinnings produced higher total numbers of 
flowers for the season . The explanation of such a result appeared to 
lie in the fact that, under the favourable seasonal conditions during the 
early growth of the plants, a rather vegetative development occurred in 
the early thinned plots . Considerable shedding of squares took place 
on this growth during unfavourable conditions in January and February, 
which thereby reduced the later flowering. There was a tendency to 
produce Powers in somewhat similar manner this season, but the flowering 
season being so much later than in the experiment of last year, the later 
thinned plants could not overcome the initial advantage of the early 
thinned ones . 

Treatment. Height . 
30th January, 

to 28th 
I'ebruarS . 

per Cent of 
Total. 

rest of 
Season to 4th 

APrH . 
Total. 

I Percentage 
I based on fi to 

8 as 100. 

6 to fl inches . . . . 3,147 61-5 1,979 5,126 100 

1.0 to 12 inches . . . . 2,641 56-3 2,049 4,690 91-5 

14 to 16 inches . . . . 2,129 53-5 1,851 3,980 77-8 
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The data obtained from the boll material collected from the 60 
selected plants in each treatment can best be summarised in the manner 
set out in the accompanying table :- 

BOLI. DATA roR Hl9IGHT or THINNING EFPERiiIIINT . 

Total number of bolls 
per plant 

Number of bolls per 
lb . o£ seed cotton 

Harvested bolls ex-
pressed as per cent . 
of total crop per 
plant each treat-
ment 

Average weight seed 
cotton per plant 

Most on the earliest thinning ; least on latest one . 
Differences not significant statistically. 

Differences irregular. 
Differences not significant statistically . 

6 to 

	

8, 55 .7 per cent . 
10 to 12, 54 per cent . 
14 to 16, 47-3 per cent . 

Most on the earliest ; least on latest . 
Difference between-- 

6 to 8 and. 10 to 12 treatment, not significant, 

	

D = 1-43 

6 to 8 and 14 to 16 treatment, significant, 

	

D = 4-10 

10 to 12 and 14 to 16 treatment, not significant, 

	

T) = 2-47 

a 

Difference in number'': Treatment- 
of 5- 

	

and 4-locked 

	

6 to 8-Slight tendency for more 5's, not significant. 
bolls per plant bar- 

	

10 to 12-Greater tendency for more 4's, 

	

D = 2-39 
vested in each treat, 
merit 

Difference in 

number

:reatment- 
of 5- and 4-locked 

	

6 to 

	

8-Highly significant in D = 9.26 

	

27 per cent . 
green bolls per plant 

	

favour of 4-locked 

	

E 

	

5-locked 
unharvested ` 

	

10 to 12-Highly significant in D = 10 .7 

	

22 per cent . 
favour of 4-locked 

	

E 

	

5-locked 
14 to 16-Highly significant in D = 11.0 

	

25 per cent . 
favour of 4-locked 

	

E- 

	

5-locked 

Percentage of the Treatment- 
average number of : 	fi to 8-26 .9 per cent . 
5-locked 

	

bolls 

	

of 

	

10 to 12--20-9 per cent . 
the 

	

average total 

	

14 to 16--f,0 per cent . 
number of bolls per 
plant 

E 
14 to 16-Significant tendency for more 4's, D = 5.0 

E 

Difference in average Treatment- 

	

I 
weight of 5- and 4-', 

	

6 to 

	

8-Highly significant in D = 9 .43 

	

4's, 8.'3 per cent . 
locked 

	

bolls 

	

per 

	

favour of 5's 

	

E 

	

as heavy 
plant 

	

10 to 12-Very significant in 

	

D = 6 .95 

	

4's, 83 per cent . 
favour of 5's 

	

L 

	

as heavy 
14 to 16-.Highly significant in D ---- 9 .15 

	

4's, 83 per cent . 
favour of 5's 

	

E 

	

as heavy 

It would appear front the above data that, under the conditions in 
which the experiment was conducted, the earliest thinning gave these 
advantages :-A few more bolls per plant ; a slightly larger percentage 
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matured by time of first frosts ; slightly more seed cotton than in the 
10 to 12 treatment, and significantly more than in the 14 to 16 inch 
thinning ; a higher percentage of 5-locked bolls of the total number of 
bolls borne per plant ; and a higher. percentage of 5-locked bolls in the 
bolls harvested . 

The results would indicate, therefore, that the, heavier rate of 
flowering observed in the earlier thinnings during the first period of 
flower counting was apparently to the advantage of these thinnings, in 
that a better yield was obtained by the time of the first killing frosts . 
This advantage in yield call be explained by the fact that, not only was 
there a higher percentage of bolls matured, but also there was a greater 
percentage of 5-locked bolls in the crop harvested . As the 4-locked bolls 
weighed only 83 per cent . a s much as the 5's, it can be seen that this 
would materially influence the yield . 

The results are different in some respects to those obtained last 
season in a similar experiment . Then, the total. number of harvested 
bolls per plant ascended in favour of the later thinnings. The number 
of 5-locked bolls per plant averaged about the same in each treatment, 
but there was a significant difference against the 6 to 8 height of thinning 
in the number of 4-locked bolls per plant between. the 6 to 8 and 10 to 12, 
treatments (D over E = 3.85), and between the 6 to 8 and 14 to 1G 
treatments (D over E =4-4), and. just hardly a significant difference in 
favour of the 14 to 16 inch thinning as compared. to the 10 to 12 treat-
ment (D over E = 3 .05) . The percentage of 5-locked bolls of the total 
iutmbcr of bolls harvested per plant in each treatment was somewhat of 
the same order as in this season, with the exception that the 10 to 12 
treatment had a. higher percentage than did the 6 to 8 : the figures are 
6 to 8 27 .9 per cent ., 10 to 12 30-4 per cent. ., and 14 to 16 25-8 per cent . 
'there was not such a range between the treatments as was the case 
this season. 

The results obtained from the experiment for the last two seasons 
would indicate that thinning when the plants are 6 to 8 inches in height 
is conducive to the early development of the fruiting branch structure .. 
This allows of the earlier production of flowers, and gives this height 
of thinning an advantage over the other heights tried . In a, late planted 
crop this is of decided value, as a larger number of bolls will be harvested 
if early frosts occur . Apparently, in a late planted crop, there is a 
higher percentage of 5-locked bolls developed in the earlier maturing 
bolls of the 6 to 8 inch thinning than in either of the other two treat-
ments . As the weight of the 4-locked bolls in the late planted experi-
ment of this season averaged around 83 per cent . of the weight of the-
5-locked, and from 84 per cent . to 90 per cent . in early planted plots 
of the previous season, it would appear that this greater percentage of 
5-locked bolls In the earlier formed bolls is of decided advantage, 
especially in a short season . 

Insect Problems . 
Insect pests affected the yields obtained on the Station this season 

more than has been the case in any previous crop . The outstanding 
one was the corn-ear worm which completely destroyed the top crop of 
squares on all the late-planted cotton . Other insects present and 
causing varying amounts of damage were thrips, pink boll-worm, rough. 
boll-worm, and the sucking bugs. 
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THRIPS (TIIRIPS TABACI LINDEMAN) . 
This insect was present during the early stages of the plant growth, 

and caused serious loss of terminals in many of the November planted 
plots. 

	

It was also present in the December planted plots, but to a. much 
lesser degree . As in previous seasons, the presence of this insect after 
November appears to be correlated with the amount of rainfall . Under 
good rainfall there is but light infection in December, but when the 
precipitation is scanty in this month damage may be done even on plants 
a foot or more high . 

CUTWORMS (EUXOA RADIANS GaUEN.) . 
Owing to the fact that there was no cotton planted on the Station in 

either September or October, it cannot be stated if cutworms were present 
during this past spring . No reports were received of serious damage 
in the immediate district where October planting was obtained, so it is 
not believed that this pest was present in sufficient numbers to be of 
economic importance . 

CORN-EAR WORM (73ELIOTIZIS OBSOLETA FABR.) . 
The Station suffered, from attacks by this pest, the worst of any year 

since it has been established. . The explanation appears to lie purely in 
the fact that all of the plots were late planted . The experiences o£ 
previous seasons have all demonstrated that late-planted crops on the 
Station soils are liable to attacks from the corn-ear worm . The condi-
tions during this past season have been eminently suitable for heavy 
occurrence of this pest, and the losses received were to be expected. 

Each season supplies evidence that damage from corn-ear worms 
and late-planted crops on rich alluvial loamy soils are very closely 
correlated . Exceptions occur, of course, but generally speak:irig this is 
true . Late-planted crops on clay soils, however, appear to be fairly 
free from atttaek to an amazing extent . The explanation appears to lie 
in the nature of the plant growth . On ri~, li alluvial loams the late-sown 
plants make a rapid sappy vegetative gr=oN "- tli if the climatic conditions 
are at all favourable . On clayey soils, crops planted at the same time 
and receiving similar rainfall usually make a much slower a11d tougher 
growth which apparently is not attractive to this insect . 

The lucerne plot on the Station was again the source of an invasion 
from the corn-ear worm. On the 31st January a migration of grubs 
similar to that of last season crossed the 18-foot roadway into E . block . 
This followed a rapid drying off and wilting of the lucerne . 

	

Bran, paris 
green, and molasses bait was scattered down the road, and in the cotton 
rows at right-angles to the road the plants for a distance, of a chain 
were hand-picked of all larvle . The measures taken were entirely 
successful . The emergence of moths responsible for this brood com-
menced following the 2.55 points of rain on the 4th and 5th December . 

PINK BOLL WORM (PLATYEDBA GOSSYPIELLASAUNDERS) . 
The light yields caused by the late planting and heavy corn-ear 

worm attacks prevented an examination of any value from being made 
in the plot which is annually examined for pink boll-worm . It was 
thought advisable, however, to attempt to obtain some data regarding 
the presence of this insect this season . Accordingly, 200 bolls were 
examined in a plot in the same portion of the field and only one worm 
was found . This was not a comparable test to the one of the previous 
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season, so no significance can be attached to the result . An isolated 
progeny increase planting in the orchard plot on top of the hill was also 
examined . This plot was adjacent to soft vine scrub and lay in line 
between the location of the first cotton plot ever planted in the district, 
and the bulk of the Station plots . As it is thought that the site of the 
first crop might be the original source of infection for the district, it was 
considered the progeny plot might show results of interest . 

The material used for this examuuation was off-type plants which 
had been pulled up in the breeding operations . Ninety plants were taken, 
which came from all parts of the plot, NN,hich was about one-third of an 
acre in area . 

	

A total of 7,798 ripe and 2,678 green bolls were examined 
Oil those plants and the following numbers of pests obtained :-.Pink boll-
worm, 90 ; rough toll-worm (Earius huegeli), 28 ; and Peach sometimes 
called Maine Grub (Conogatlz .es p2oictiferalis Gn.), 21 . The number of 
pink boll-«"orms does not mean that percentage of boll infestation, how- 
ever, as several bolls contained 2 worms and three bolls 3 worms . 

	

Unfor-
tunately, the records were not taken so as to give the actual percentage 
of attacked bolls . Of the ninety plants examined, twenty-five did not 
have a pink boll-worm . 

The results obtained in this inspection made it appear desirable 
to examine a crop in some other portion of the district . Accordingly, 
a field in the centre, of an alluvial flat and some 12 miles from the Station 
was examined. Unfortunately, it was late in the season and only the 
green bolls of the upper part of the plants were available . The material 
is therefore hardly comparable with that obtained in the Station plot . 
The procedure adopted here was to select scattered well-laden plants over 
the field, which covered approximately 10 acres. 

	

As in the orchard plot 
on the Station, every boll was taken off. each selected plant and 
thoroughly examined . A total of 2,300 bolls were inspected in this 
manner and the following worms found :-Pink boll-worm, 45 ; rough 
boll-worm, IS ; peach grub, none . Seventy-two plants were examined, 
and thirty-six did not have a pink boll-worm in the green bolls . 

During the above-described examinations a factor was observed 
which may have a decided bearing on the control of the pink boll-worm . 
It was noticed that in a considerable number of the attacked bolls the 
shrivelled form of the pink boll-worm still remained . Often a small 
whitish cocoon was found adjacent to it . This led to a close examination 
of the live larva which were found, and one was obtained which had 
three eggs laid on the back around the head . These eggs were hatched 
out but unfortunately the larva went into cocoons before they were 
noticed . The cocoons appeared to be identical with those found in the 
attacked bolls. . Through an accident the three cocoons were destroyed, 
so some of the cocoons found adjacent to the parasitised pink boll-worms 
were forwarded to the Chief Entoitnologist at Brisbane . Ile has kindly 
advised that what appears to be a species of Apanteles emerged from 
these cocoons . 

It would appear, therefore, that the population of pink boll-worms 
is not a serious economic factor in the Callide Valley at present . The 
presence of so many in a small plot near the softwood scrub indicates, 
however, that very careful methods of cleaning up the cotton crop 
should be exercised at the end of each season . This clean-up should be 
performed as early as possible, as many of the larva? were found in the 
old diseased bolls, and an early destruction of the plants would have 
killed most of them . 
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SUCKINC BUGS. 

'1"he False Stainer (J rdacostermon nigror-itbrtrm Dall.) was present 
in larger numbers throughout most of the season than has ever been the 
case in previous crops on the Station . In fact, it appeared to be in as 
large numbers during the latter part of the season as was Dysdercus 
sidm . It may be possible, therefore, that it is responsible for some of the 
punctures which in the past have been laid to Dysdercus and Tectacoris 
lineola . The fact that it occurs in large numbers during the squaring 
season, when there are practically no bolls on the plants, may also 
indicate that it is responsible for some of the square shedding, or, 
possibly, the peculiar late loss of teriuinals which has been experienced 
in the last three seasons . 

The Harlequin Bug (Tectacoris liveola F.) was not seen until the 
3rd February . Shortly afterwards, small. numbers of both sexes were 
seen and a few clusters of egg colonies were found . This insect was 
hardly noticeable during the rest of the season, and was in even fewer 
numbers than in the previous season . 

The large and small Stainers (Dysdercus s-id(e Montr. and Oxycar-
crn2ts luctuosus Montr .) were present, but in light numbers . 

FRUIT FLY IN JAVA-A CORRECTION 
In an article entitled "The Banana Weevil Borer in Java., with Notes on other 

Crop Pests," published in the Agricultural Journal of December, 1928, it was stated 
that the Mediterranean Fruit Fly (Ccratitis capi,tata) attacked citrus in Java. 
Advice has now been received from Java. that the Mediterranean Fruit Fly does 
not occur in that country, the species being responsible for attacks on citrus being 
Daces ferrugineus, which is controlled by poison bait sprays . Apparently this 
regrettable error arose through a. misunderstanding in discussing fruit fly infestation 
in Java . 

QUEENSLAND SHOW DATES. 

AUGUST . 

Peak Hill (N.S.W.), 5-6. 

	

Crow's Nest, 27-28 . 
National Association, 11-16. 

	

Wynnimi, 29-30, 

S1 I"I'E1 BER. 

Parkes (N.S.W.), 2-3. 

	

Redcliffc, 12-13. 
Imbil, 3-4. 

	

Beenlcigh, 19-20. 
Malanda, 5-6. 

	

Rochlea, 27 . 
Bogan Gate (N.S.W.), 10 . 

	

Eslc Caiupdr;ift, 26-27. 
Gympie, 10-11. 

	

1CcniINN ortli, 27 . 

OCTOBER. 

Southport, 3-4. 

	

Nerang, 10 . 
Enoggera, 4. 
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NEW ZEALAND FARMERS IN QUEENSLAND . 

The idea of mutual risits of farmers to New Zealand and -Australia 
has developed greatly in recent years, and the tour lately of a party of 

New Zea'and producers through a the south-easterct corner of this State 
suggested even greater expaiwion. of that idea in, the future . 

The need of the ,farmers of the Conononwcalth and Dominion is to 
meet one another more, arad to get to know something of each, other's 
problems and successes, (is well (is to realise that they are not so much 

competitors as fellow-workers. 
Personal contact and social interchm,ges mean., 'too, tire removal of 

many misunderstandings and rntisconcep~tion.s and altogether a better 
appreciation of the fact that if we work together we clan iltc^reuse the 
prosperity of each Doini-cuion, and at the scene bane odd to the wealth and 

security of the British L+'rnpire as a whole.-EDUOTI . 

ARWICK was the first halt in the recent tour of a comparatively small 
section of Southern Queensland by a. party of -New Zealand farmers, who 

had come to see for themselves something of the Commonwealth and its country life . 
With all its orchards bare of leaf under a grey winter sky, the fruitful Granite Belt 
was not looking its best when the visitors passed through. Sufficient was seen, 
however, to suggest a sure, though strenuously acquired, prosperity in Quecnsland's 
apple uplands. When they readied the gateway of the Darling Downs, that vast 
territory said by Sir John Russell, of Rotliamsted, to be, one of the most fertile 
tracts of black-soil lands in the world, they saw something of the country on which 
Queensland's title as the most richly endowed State of the Coinrnonrvenlth is based. 

A Quecnsland welcome awaited the visitors at Warwick, Recent rains had 
caused a curtailment of tlic tourists' programme, and road travel was limited to the 
environs of the wheat land centre . From points of vantage, miles and miles of 
farming lands divided into wide valleys by lightly wooded uplands and rimmed by 
mist-wrapped mountain raruges were spread before the visitors' view . It was a winter 
landscape, nowhere to be matched within the Commonwealth-a. eountryside green 
with growing crops giving promise of a, bountiful harvest, and clotted with homesteads 
on the banks of willow-shaded streams. 

Mr . Colin McIntosh, leader of the Delegation, shaking on behalf of his fellow 
farmers, said that Warwick and its beautiful surroundings had greatly impressed 
them . 

	

ri-icir party "consisted of active farmers, and the object was not only sight- 
seeing, but education by .en exchange of ideas with Queensland farmers. They 
were here to find out our difficulties, and to try to work together in solving ours 
and their own problems . 

We compete with each other in various markets," said Mr . McIntosh, "but 
there is plenty of room for us all." It was a fact that a lot of New Zealand land 
carried a cow to the acre, and five to seven sheep. The secret was not so much 
good soil, but principally climate, regular rainfall, use of fertiliser, and liurnidity, 
which gave abnormal growth . Ile was astounded at Australia's low land values, 
wheat land here being about half the cost of that in New Zealand. 

Visit to the Netherby Stud . 

A visit was made to Mr. J. T. Serynrgeour's Netherby stud, on the Condamine 
River, close to Warwick. This stud was formed by Mr . Scrymgeour in 1.922 with a 
nucleus of about half-a-dozen cows of pure Scotch blood. Netherby is a small 
compact freehold property of 305 acres of heavy arable black-soil land, fronting 
the Condamine -River, and extending on to a lighter red-soil ridge, where the home-
stead stands . "Milton's Gra,ndmaster" and "Ileatherwick's Standard-bearer," 
together with about twenty-five: ]read of aristocratically bred cows and toil choice 
heifers, form the herd . Practically all the females are from imported blood in the 
immediate crosses. A small but select stud of thoroughbred horses is also maintained 
on the property. 

Mr . Scrymgeour is an outstanding figure amongst cattlemen of the Common-
wealth . 

	

Though he is totally blind, as the result of a gunshot wound in the head 
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received while a member of the 2ml Light Horse Regiment during the great war, he is . 
a very keen judge of cattle, possessing a wonderfully developed sense of touch,, 
and is able to fault an animal where another, possessed of his full powers of sight;, 
would overlook slight blemishes. It( personally supervises and takes tin active part 
in the working of the farm . 11r. Scr%°nigeour has few equals in his knowledge of 
Shorthorn pedigrees, and is a keen follower of the turf, particularly at Brisbane . 
With the aid of a wireless set lie is fully informed of the winners each race clay,, 
and through the daily ncwsrnlicrs, isliiclt are read to him, lie is kept well acquainted, . 
with the doings of the outer world. From the lioinescead at Nctherby to the 
paddocl~s and cattle stalls an ingenious arrangement is installed for the guidance 
of Mr . S'cryingeour. It consists of overhead Mires, running from the homestead to 
the various paddocks and stalls . A hollow metal cylinder is drawn across the wires 
by means of a length of rope, one end of which is attached to the cylinder, and. 
the other end left hanging loose soi that it may be grasped by the hand, and so 
guide a person when walking ilong . I'he business of the farm is conducted by him,, 
and lie types his oivn correspondence . Mrs. Scryingeour, who is a very capable 
stock judge and a noted horsewoman, is his remarkably keen lieutenant. 

At Toowoomba. 
The rest of the clay was enjoyed in a journey across the Downs to Toowoomba.. 

The iMnyor of Toowoomba. and representatives of the Chamber of Commerce and 
primary industries lnii°elled to Warccick to meet the tourists, and on the way back 
pointed out places of interest, ,infl provided useful information pertaining to the 
district's primary products. 

"I am greatly surprised at fit(,, extensive areas of wheat grown on the Downs 
and the absence of grassed areas," said Mr. Colin McIntosh, in the course of an 
interview with a press representative . Ile said it was the custom in New Zealand 
for farmers to plant, say, two crops of Mieat, and then sow grass in order to give 
the land a rest . He was greatly impressed with the samples of Queensland wheat 
exhibited on the train, and was of the opinion that they would meet with great . 
favour in New Zealand, as they were hard varieties, 

For the first tune in their lives the majority of the visitors viewed the Illawarra 
breed of cattle . Mr . McIntosh stated that it appeared to be quite a, first-class dual. 
purpose animal, and the Australian equivalent to the New Zealand milking Shorthorn. . 
They were both suited to their own particular countries, and he did not think_ 
that any good purpose would be served by attempts to introduce the Illawarra into 
New Zealand. 

Toowoomba Butter Factory. 
Mr . C. Lynch, a member of the party interested in dairying, expressed delight 

at the up-to-date butter factory inspected at Toowoomba, . It was beautifully clean 
and excellently managed, but lie (lid not think that there was anything here to surpass 
the efficient machinery installed in New Zealand factories. 

At Gatton . 
The New Zealanders regarded their visit to the Q'ueensland Agricultural High 

School and College on their way down from Toowoomba as one of their most 
interesting experiences since their arrival in this country. 

	

According to their leader,. 
Mr. McIntosh, the visitors were greatly impressed with the useful and progressive 
work being performed there. Personally, lie rather liked the idea of taking boys 
direct from the primary schools and allowing them to get their secondary education 
at the college. In New Zealand they found that boys- who were sent to the city - 
schools to complete their studies were loath to return to the land . They lost in 
some degree the agricultural bias essential to their livelihood . 

AT SWIFT'S MEATWORKS 

Among the many inspections made by the party of New Zealand farmers. 
while visiting the eastern coast of Australia 'was that of the meatworks of Swift 
Australian Company Limite l, Brisbane . 

	

The visitors were warmly welcomed by 
the Swift organisation, which spared no pains in explaining their entire system 
of operations, front the slaughtering of the various classes of live stock to the final 
preparation of the many edible and inedible products obtained . 

At the termination of the inspection a hearty vote of thanks was accorded the 
members of the staff, and in response Mr . E . F. Sunners, manager of the company, 
stated that it was a great pleasure for the officials of the company to meet the 
visiting farmers, particularly when they evinced such a keen interest in the manner - 

13 
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in which tile products of tile land were handled through the secondary stage of 
production . That, of course, was a very important stage, and, wherever their plants 
were located, it was the policy of the Savift people to encourage a closer understand-
ing bet-veerr the producers of the raw material and themselves as manufacturers and 
distributors of tile finished products . As they were probably all aware, tile Swift 
distribution of meat and ;allied products is conducted On :an international basis, 
and the Swift braml, and the high standard it stands for, is known world-wide . 
It would probabl,° interest them to know that when the company began operations 
in Queendand, some sixteen years ago, it invested more than £1,000,000 in building 
modern 1vorks, find since then has purchased live stock to the value of about 
£15,000,000, and paid away in wages and supplies some £6,000,000 . "We have at 
our disposal in the importing countries of file -world a highly organised selling 
organisation, -which can take good care of the produets shipped to it from the 
various surplus producing countries where the company's slaughtering operations 
:ire conducted, and you, ,gcntlemcn,'° cOrltirlUM llr. Suamers, "have seen for 'your-
s(1-'(s tine efficient method", we oual>lOy in the preparation of our 1noducts find towards 
the elimination of waste." 

Profits from Savings. 
'they recognised tile lrriuciple that profits largely canto by way of savings, 

and that low costs, together with high-quality goods and services, --ere tile arrsa-er 
to practically all business problems . They were the means of getting the trade 
;and holding it against all co°ners, :ill([ in the anent industry that condition could 
best be achieved through large-scale operations . They -were perhaps aware, also, 
added Air. gunners, that there were important dcvelopaneuts taking place -vhiclr 
suggest(([ that the future distribution of meat products would be by way of 
packaged goods, icknatifia .ble as to quality. So far as this country was concerned 
this method of distribution would possibly be in its best interests. To-clay they 
shipped in tile clu;irter or car ass and paid freight and charges on a good deal of 
bone and fat which land to be trirnrned off before the -neat was cut up for final 
distribution to the public . That material, if trimmed off at the works, could be 
put to valuable use in this country in the shape of animal foods and fertiliser, 
which would be badly needed, in tile production of the type of animals which the 
market now desires . 

Market Requirements . 

It was very important that producers should have full knowledge of the trend 
in market requirements, and that they should endeavour to accordingly change 
their production methods as might be necessary to meet that trend. It was a, well- 
established fact that the present trend in -neat consumption was very definitely 
towards -neat from ,young, light-weight, well-finished animals. New Zealanders, 
particularly, in regard to lamb, appear to be well informed in that direction, and 
they were practising those .nethods which enabled them to market the desired type, 
and that -would enable them to continue doing so . 

That was a safe position to be in, for this was an age when the consumer 
demand must be sholied if the products of the land were to freely enter :into the 
channels of trade, and quality counted to-clay in all classes of products. This 
situation necessarily involved improved technique in all forms of primary produc-
tion . In this State it -would possibly involve a definite separation between the 
breeding and the finishing of live stock. They land an unlimited amount of suitable 
breeding country, but to-day they were lacking in the resources for .fattening, which 
was the limiting factor to their production . In that direction, however, there were 
enormous possibilities for development -within the reliable coastal regions, and he 
-would say also that the future progress of primary production would depend more 
on the supply and proper use of fertiliser than on the supply and use of any other 
single resource, and live stock and larger acre yields -were interlocking terms. The 
more tile possibilities of that partnership --ere appreciated and developed, the more 
certainty would there be of producers earning profits, and the quieker -would be the 
return to national prosperity . 

AT BUNDABERG 

Though Bundaberg -vas the most northerly point of their itinerary, the New 
Zealand farmers were able to form a favourable idea of the vitality of the 
Queensland sugar industry. At Nanrbour rain was pouring at the time of their 
stay . They saw something of tire sugar as --c11 as the fruit industry, but not 
enough to impress them -with its importance . So it was not until they got to the 
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Bundaberg district that they vvere able to realise the vastness and value of sugar-
growing in this State. It was unfortunate that they could not go further north 
where some mills had already commenced crushing . With that additional experience 
they vvonld have been able to appreciate more the magnitude of the sugar industry 
and the general efficiency of its organisation . Notwithstanding excessively wet 
weather, they were able to lollow the progra)rrme set out for them by the Bunda.berg 
Canegrow-ers, tivith the exception, mifortunately, of field operations . Mr . W. G . 
Gibson, of Bingera, had arranged cultural and other field demonstrations for their 
benefit, and which fea)y ralin prevented. The Sugar Experimeirt Station was inissed 
for the salve reason . 

Fertile Cane Lands. 
The New Zealander:; expressed themselves astonished with the fertility of the 

cane lands around Ilingcr;i and in the Woongarra. district, and commended strongly 
the evidences of sound farming practice on all sides. Their cotnnien(lation vvas 
beyond the ordinn.ry and polite conventions associated will) such visits, for everyone 
of the party was .) practical farmer bearing the marks of keen intelligence and 
I)ard toil . Earlier in their tour they had not hesitated to criticise cultural methods 
in other parts of the State, though often those criticisms were based obviously on 
an imperfect knowledge of Qtueensland conditions . The clean :fields and green 
manuring crops flourishing alongside Standing cane appealed to tl)ern particularly . 
When viewing the modern mill nt Bingera with its nr .rssive inttchinery many of tile 
visitors expressed amazement nt the evidence of huge capital invested in the 
industry, while all vvcre k-ec=nlv interested in the milling processes as explained to 
them by members of the nu)nagement, as well as the technical and engineering staffs . 

A Heart to Heart Talk. 
Local canegrowers were not slow in seizing the unusual opportunity of a heart 

Lo heart talk with farmers o£ the -Dominion on some economical aspects of the 
industry . The visitors 

had 
already expressed their approval of the White Australia 

doctrine, and that formed the text of an appeal to them to consider the practicability 
of placing Queensland sugar oil New Zealand dining tables . Though it was 
recognised that the Dominion requirements are supplied by Fiji, a British colony, 
it was suggested that Mien Fijian shipments fell short of Nevv Zealand's needs, 
Qneenslaud sugar should replace the Javan product. 

In welcoming the visitors to Bingera, Mr . Gibson struck a strong note when 
lie said that he hoped the clay vvonld not be far distant when Nevv Zealand would 
he buying portion of Queensland's sure us yield instead of the black labour product 
from the islands. It would mean, if such an arrangement vvcre made, that 
instead of having to export all the surplus over 13,000 miles, a big percentage 
would only have to cross the Tasman Sea. Queenslanders appreciated the fact 
that New Zealanders bought their sugar at a very much lower rate than the price 
ruling in this country. The`° import sugar from Fiji and occasionally from Java, 
and that sugar represented the produce of coloured labour. He urged a. full 
measure of reciprocity between both Dominions. After cmpli )siding the national 
aspect of the industry, and that concerned tile, Dominion as well as the Common-
wealth, for the security of each was involved and the destiny of each must be 
eonrntonly shared, Mr. Gibson added that as growers and millers they had established 
a. high standard of efficiency, and applied seicnee was making possible further 
developments . 

Not a Spoonfed Industry . 
The industry was 'lot in auv Way spoonfed as had been suggested by certain 

interests in the South. In the Bingera. area there were 410 suppliers, vvho, with 
their families, represented approximately 2,000 persons. In addition, Bingera 
employed 400 men. .1?rom those figures, applying to one Queensland mill, they could 
grasp the )magnitude and importance of the industry . Mr . A. Bourke, their (, an(, 
inspector, had covered 8,000 miles in the previous five olontl)s in the eourse of 
his work. 

In the course of his reply on behalf of the New Zealanders Mr . C. AICIntosh 
said that in the Bundaberg district they were seeing something entirely new to 
them . He, for one, vvas astounded at the quantity of machinery necessary for the 
production of sugar. On the White Australia policy he thought that vva.s a matter 
on which the Commonwealth could be congratulated . Tile Federal authorities had 
taken the long view vvltirh va-ould work out ultimately to the security of both 
Dominions. In New Zealand they 1)ad already a colour problem, for the fruit 
industry had passed into the control of Asiatics. He was especially impressed wiIII, 
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the fact tluit most of the machinery used in the Cueensland sugar industry was 
manufactured in great foundries within the sugar Belt ; that sliowed that the industry 
was practically self-contained ; it was also an example of the general progress 
which it made possible . 

The value of these inter-dominion visits is strikingly obvious. Most of the 
New Zealanders ~n, ere making their first journey away from the Dominion ; they 
came with receptive minds and as slirew(1 observers they have gone away ~with a- 
clcarer idea of what tlic sugar industry means to Australia, and also, from the-
110int of view of wttionat security to New Zealand. 

A Well Organised Tour . 
The iyhole tour in Qluceuslaud was the last word in efficient organisation . . 

Th'ougli the -,vcather was excessively wet, especially on the near North Coast, there 
were no delays and no iiiconvenicnce . Mr . :f' . Paw",,on, representing the New Zealand. 
Government, was the manager of the tour . The "lieso" train provided by the 
Cueeiisland liailway Department was replete with every comfort. The Railway 
representative, Mr. A. 77 . Cole, proved himself ;in expert in modern transport. 
With file l;ailway Department was associated the Department of Agriculture and 
Stock, and two officers, Messrs . H. S. Hunter (Agricultural Branch) and J. F. F. . 
Rcid (Editor of Publications) accompanied the visitors throughout their tour. 

Tlie leader of the New Zealanders, Mr . Colin Alcintosh, in the course of 
acknowledgments to the personal welcoine his party had received from the lion . 
Godfrey Morgan (Minister for Railways) and the Ilon . Barry F. Walker (Minister 
for Agriculture), paid a tribute to the excellence of the arrangements made which 
enabled them to fulfil the purposes of an unforgettable visit to Queensland . 

NERVOUS COWS AT MILKING TIME . 
Mills secretion and. milking is discussed lay Mr . Stephen Bartlett, of the National 

Institute for Research in Dairying, in the Berkshire :Milk-recording Society's Hand-
book . Some causes of variation in quantity and quality of milk are, lie tells us :- 

(1) Those causes' which affect the sliced at which milk is secreted or made 
in the udder between milking times. 

(2) Those causes which tend to induce a cow to hold up a proportion of her 
milk at mincing times. 

Under the first heading it is known that secretion by many of the body glands 
is reduced by such things as insufficient food, ill-health or disease, fear, anger, and 
discomfort . Also there are other -well-known factors' which affect the speed of milk 
secretion, such as stage of lactation and age of the cow, as well as the point already 
mentioned, that secretion becomes slower as the quantity of milk in the udder increases. 

Under the second heading one, of the chief points to be noted is that the strippings 
of any cow are almost invariably rich in fat, sometimes being as rich as thin cream, 
so that retention of varying quantities of this rich milk will affect the quality of milk 
yielded by a cow more than it affects the quantity, and this can account for a 
considerable amount of the fluctuations which occur in the fat content of milk o£ cows 
from clay to day. 

It is possible that this holding up of portions of milk at milking time is 
associated with the differences in fat contents which occur between morning and 
evening's' milk when unequal night's and day intervals occur, but since conclusive 
evidence cannot be offered, it is not desirable to einpliasise the point. 

	

Since accumu-
lated milk in the udder checks the rate of secretion, it will be obvious that milk 
retained at one milking will retard the rate of secretion before the next mincing, and 
the effect of inefficient mincing is to create a type of vicious circle which reduces 
milk yield . 

If cows are always treated in such a manner that they never suffer any unneces-
sary discomfort nor have any reason to sense danger from their masters there is less 
chance of milk being held up at milking time . It is only reasonable to expect some 
cows to possess more uneven temperaments than others, and so one cow may be 
affected by a disturbance, which another fails to notice. It has been found that milk 
secretion is not controlled by the nerves, for a cow can secrete milk when the nerves 
of the udder do not function, at the same time there is no doubt that during the 
actual milking process nervous control plays an important part, and unless a cow 
experiences a pleasurable sensation, free from fright, (hiring milking time, it is 
unlikely that all the milk will be drawn. 
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QUEENSLAND BUTTER, 
By CHAS . -McGPATIT, Supervisor of Dairying . 

Subjoined is the text of on address delicered by Mr . McGrath at 
the Annual Conference of the Qucensland Butler and Cheese Factory 
Managers aid Secrertowics' Association at Brisbane in June last . In the 
course of his address Mr. McGra.t h reviewed the position and the conditions 
of dairying vrt Quecnstand . Ile rc)niwled his heorers that the pastoral, 
agricultural, and dairying industries represent the greatest actual and 
potential purchasing pou - e) . In the Co)nniomucalth, . Throrfgh, their etTcielil 

opera(iole, they m1rrescO, too, the source of a strcPgthrning current of 
linanrc that is , ilnlisinq the rorious gr'ou,ps of manufactuaing and 

commrrrial aclirilivs . 

IS :5 

ROM a. perusal of the figures n.vnilable it is learnt t1iat the quality of butter 
produced for the year ending 30th June, 1930, will exceed thtit of the previous 

year, which was the peals year by some £2,000,000 ; the produc°tion of cheese will 
approximate that of last year, while the total value of the dairy products of the 
State for the year will be approximately £7,000,000 sterling . 

The dairy herds of the State form the medium through which we recover this 
large amount of wealth by converting pasturage and fodder crops into milk. By 
such transmission the soil is not impoverished, but, on the contrary, by modern dairy 
inetliods it is left in a condition every year to continue to maintain or increase 
its productivity . 

In this State and throughout the Commonwealth. the return from grazing, 
dairying, and agricultural activities' is file basis of our national wealth, and our 
future prosperity is directly associated with the conservation and improvement of 
our native pasturage, the maintenance of the soil fertility, the conservation of 
fodder, and the breeding of high class live stock. 

The dairy industry is varied in its activities which include the milk supplies 
to cities and towns, the, manufacture of butter, cheese, condensed milk, ice cream, 
and a variety of products obtained from casein. 

There is evidence that in the near future the primary producers will give the 
matter of the city and town milk requirements more attention. 

Food Value of Milk and Its Products. 

As the comparative food values of milk and milk products become more widely 
known, these products will enter more largely into the daily dietary of the people 
than they do at present. The consumption of milk and butter is on the increase, 
but owing to the facilities offered residents of suburbs of cities and towns to keep 
a house cow, definite figures relativel to the actual quantities of milk and butter 
produced from such sources are difficult to obtain . There are some hundreds of 
good type Jerseys, Australian f1lawa ;rra Shorthorns, and Ayrshires kept for household 
purposes by men engaged in activities' other than dairying in cities and towns 
throughout the State. 

The citizens of the State and Connnonwealth are connoisseurs of dairy products, 
and only first grade dairy products are marketed in our own home markets. 

The output of all the butter factories in this State is the product of pasteurised 
cream, and our choice butters have reached a high standard of duality. 

As in dress so in dietary, the public taste undergoes a change as time wears 
on and the vast majority of the consumers now appreciate a sweet, mild, clean-
flavoured appetising butter. The factory managements have responded to the 
demand and the market requirements are fully met by the output of thet choice 
grade butter of factories throughout the State. 

Oversea Market Requirements, 
I availed myself of the opportunity of spending a forenoon on the grading 

floors with Mr . Pollard, a representative of the firm of 11 . Dean and Co ., the well 
known firm of dairy produce merchants of London . From his selections of butter 
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it was evident that the market of the United Kingdo ̂i favours a 

	

sweet, clean, 
,nild-flavoured butter possessing the characteristics of the butters that are placed. 
in the premier position at the annual competition in Brisbane . 

Butter possessing the desired characteristics is the t>rodiict of clean, full-
flavoured nearly-sweet cream, for from experience I know that the premier butter 
on the benches in this year's competition is the product of carefully selected cream 
possessing 

	

the 

	

characteristics 

	

mentioned, 

	

and have 

	

he .n 

	

made 

	

by 

	

skilled butter 
makers zdco have gained further honours for their eoucprcuics and incidentally for 
the State. 

The delivery of a high grade nearly-sweet ereajn is of vital importance to the 
industry and. is dependent upon its production under hygenic conditions, with 
frequent deliveries to the factory. 

Cream Transport . 
The importance of organisation of trcns_uort frouc farm to ffictorv will assist 

in improving the duality of the er~fuu and inalce for increased efficiency in the 
conduct of factory operations . 

Any dispute regarding the territoi ifil rights of supply to factories slcould not 
be allowed to block the Nvay to organisrction of trfncsport . \Vhere disputes exist 
regarding the territory from which dairy factories should solicit supplies, the 
matter should be referred for settlement to a committee of three disinterested parsons 
nominated by the chairman of directors of tile dairy companies operating- in tho 
division of the State where the dispute exists . 

Interstate Boundaries . 

Through the activities of the State Boards nssoeizcted with, the industry, the 
interstate boundaries have been effaced as far as they pertain to the operations of 
the dairying industry, and fit(, good will which no\v exists among dairymen through- 
out the Commonwealth ensures an improvement not only in their material, but 
also in their social welfare. The time for settlement of ininor inter-factory 
differences or misunderstandings is overdue. 

Quality of Butter . 

Co-operation with the officers of the Commonwealth ()railing Division enables 
State officers to exmcrine and grade all the dairy produce submitted for export ; and, 
in conjunction with the examination and grading of dairy products intended for 
interstate and locfcl markets, affords the State officers an opportunity of forming 
a comprehensive and reliable opinion on the quality of the dairy products manufac-
tured in fit,, State. The system allows' of a comparison being made of the duality 
from year to year, and of the influence of seasonal conditions on the products of 
the industry. 

From a review of the reports by the Chief Grmling Officer for Queensland, 
Nlr. G. lI. Veers, it is learnt that a, general improvement has taken place in the 
quality of the butter and there is a greater degree of uniformity . 

Mannfaeturing faults fire infrequent, and this is due to the fact that the 
great majority of factories luive inst ;llled modern efficient manufacturing plants . 
Generally the body, texture, and condition of the hitter marketed is evidence of 
the efficiency of the men who are responsible for its manufacture. 

During the sununer, floods that occurred in sections of the dairying districts 
l;revented regular deliveries of the crcfun, fend this accounted largely for the 
quantity of interior butter manufactured . 

While there has been a general improvement in the quality of the butter 
produced during the year, I wish to stress the necessity of increased effort on the 
part of all associated with the industry, with a view of maintaining a, high standard 
of quality and of using every endeavour to eliminate the production of low grade 
products . 

A review of the work of the batter graders during the year indicates that the 
cream graders act some off the factories are grassing into choice and first grades 
a proportion of cream that is not up to the stancbcrd quality of the crcain with 
avhich it is pooled . "Border" cream" is a term applied in cream grading to 
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a product of doubtful character. The term implies that on a, quality deter-
initiation it is in the line of division between two grades, and the tendency is to 
elass it with the higher of the grades . 

A trained and experienced grader, by tln,. exercise of care on the grading floor, 
and by keeping ill touch with tltc results of his work as disclosed by an examination 
and grading of the butter produced from tlt^ graded cream, will be enabled to 
classify the cream according to its quality and do justice to all producers. 

The creme grader is entrusted ~\- ith most important duties, and on their proper 
performance depends to a very great extent the welfare of the factory and the 
producers associated with it . 

	

If cream be put into a. pool with a product of a 
higher grade, the supplier of the higher grade product is deprived of a portion of 
the return to which lie is entitled . 1'>y careful gradinf a premium is paid for quality, 
and it is only by paying a premium for high quality can we expect to obtain quality. 

The quality of the butter is influenced to a great extent by the Bare and 
attention given to its lxoduction and handling on the farm, and the reputation of 
a factory's rnamigement and stall, snff~rs in proportion to any inefficiency which 
ina.y exist in the grudiug ;and .manufacturing departments. 

Modernly equiplrwl cfla-ir .y factories rnalce lu-ovision for the handling and 
ln-ocessing of the cream so as to ensarc tluit the lnlttcr produced will be of the 
highest duality that cart l:c obtained from the crearu treated. 

.Pasteurisation. 

Attention to detail and efficiency in carrying out the processing of the cream 
are essential in order to obtain the benefits of pasteurisation . The flash system is 
installed era practically all the factories of the State. The batch system saves a 
few factories of small output . 

The importance of subjecting all portions of the cream to effective temperatures 
cannot be too strongly stressed, and provision should be made so that when desired 
the cre;urr leaving the pasteuriser can be returned to the bulk cream tank and 
enable the processor to carry out Iris work efficiently. Should a portion of the 
cream pass front the pasteuriser to the cooler without being subjected to the 
required temperature, it would recoutnrninate the bulk cream in the holding vat. 
Other sources of recontamination of the p,rsteurised cream are unclean cream 
coolers, pipes, holding vats, churns, t;ackcrs, and contaminated wash water. 
Lrovision should be nrad^ to facilitate the cleansing and sterilising of all portions 
of the plant and utensils with which the cream and butter comes in contact. 

Surface Taint in Butter . 
Realising the necessity of eliminating a surface defect in butter, Nvltich may be 

confused vvitli a flavour taken ill) by the surface of butter which is in proximity to 
unseasoned timber, a committee consisting of Messrs . C. 1` . McGrath (Supervisor 
of I)airying), G. 

I
T. Ileers (Senior Grader), J. C. Brilunich (Agricultural Cliernist), 

E. C. Tomnterup, B.St., C. J . J. Watson (Forestry Department), C'. J. Pound (Govern-
meat Bacteriologist), F. W. Uldmann (General Manager, Uaboolture Co-operative 
Dairy Association), and D. Snxelby (General Manager, Queensland Partners' 
Co-operative Dairy Association), relnesentatives of the Factory Managers' Associa-
~ton was appointed by the Minister for Agriculture, Mr. 11 . h' . Walker, to ascertain 
the cause of the defect and suggest rerncclies for its elimination . 

h,xhaustive experiments were carried out with varieties of timber used in the 
construction of butter boxes within the Commonwealth . Two members of the 
committee, Messrs . peers and Uhlmann, visited New South Wales and Victoria to 
ascertain if the defect Avcre peculiar to the butter manufactured in this State. 
It wa.s found that a. defect of a, similar character Avas existent in the product in 
both the Southern States . In carrying out their investigations, the co-operation 
of the State and Federal. officers was readily forthcoming. 

In testing the suitability of various timbers as butter containers, exhaustive 
tests were made and will be fully dealt with in a report to be furnished by the 
.committee Avlren further investigations which are now proceeding are completed. 
Results of the experiments, relative to the influence of the timber used in the 
construction of butter boxes on the incidence of the defect, justifies the committee 
in arriving at the conclusion that Queensland Hoop Pine and Kauri Pine are second 
to no other timber used in the experiments. 

The following timbers r-vere used experimentally :-Queensland Hoop Pine and 
KKauri Pine, New Zealand Whit-, Pine, Grey Sntinnsh, and Silver Quandong . 
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Moisture Content in Butter . 
The standardisation of the moisture content of the butter does not receive in 

a few cases the attention that its importance warrants, for several brands of butter 
vary considerably in moisture content. Determinations of the moisture should be 
made at intervals during the working of the butter and so ensure a content of 
approximately 15.75 per cent . 

Deodorisation of Cream. 
A decided improvement in the quality of butter was noticeable from those, 

factories which had installed cream deodorisers. The process is found beneficial in 
renrovin~,, volatile and volatilahlu feed odours and flavours and, by increasing 
efficiency of the process of pasteurisation, adds to the keeping properties of butter . 
It will not convert an old, stale, Fermented cream into a first grade substance. 
The expense of so processing such low grade cream is not covered by any improve-
inent in the quality of the product. 

Improvement of Factory Buildings and Equipment. 
At no previous period in the history of the dairying industry has the matter 

of improvement of dairy factory buildings and equipment received the amount of 
attention that has been given during the period under review. 

Large factories constructed of concrete or brick and supplied with the most 
modern dairy factory equipment have been completed or are under construction in 
dairy centres in Southern and Central Queensland . 

The opening of a modern butter factory at Toowoomba in May last was 
associated with conferences of the several boards functioning under the provisions 
of the Primary a.'roducers' Organisation and Marketing Acts . 'Official representatives 
of the industry from all the States of the Commonwealth attended to confer on 
matters of vital importance to all associated with the industry throughout Australia. 
facilities were afforded the visitors to see a large area of the Downs, and one. and 
all were greatly impressed with the fertility of the expansive Darling Downs. 
Tableland. Fn their association with the opening of the Downs' Co-operative Butter 
factory at Toowoomba they voiced their admiration of the optimism of the directors 
of the company in establishing a large modern factory, and leaders of the industry 
from other States who recently toured the dairy centres overseas pronounced the. 
new factory and equipment to be second to none in the dairy world. A large modern 

It is significant that organised dairy farming is now recognised on the part 
of the Government and by commercial and industrial groups as a vital economic-
factor in the progress and prosperity of the Commonwealth . I say, advisedly, dairy 
farming conditions as they existed prior to the closer organisation of the industry were 
such as to deter the settlement of the rich agricultural areas of this State, which-
are now dotted with the homesteads of progressive agriculturists and dairy farmers.. 

Grazing, agriculture, and dairy farming represent the greatest potential 
purchasing power of the Commonwealth . The financial returns from such sources 
are made available for the further development of rural areas, and the improve 
ment, 

	

construction, 

	

and equipment 

	

of manufacturing units, 

	

thereby 

	

creating 

	

a - 
strengthening current of finance to vitalise the various groups of manufacturing 
and commercial activities . 

The outstanding factor that inspires confidence in the future is the strength of 
the co-operative control ensuring recognition of a policy in the best interests of 
the, industry, efficiently carried out by the various controlling boards . 

Agricultural and dairying activities differ from some other groups in that tile 
returns therefrom are largely invested in the products of various industrial activities 
which by increasing the volume of employment and thereby stimulating trade adds; 
to the prosperity of tire. people as a whole. 

butter factory is nearing completion 
Association at Gladstone, which on 
commendation. 

for the Port 
completion 

Curtis Co-opeirative Dairy 
will be worthy of similar 

The holding of tile conference of the members of the l,,xecutive of Boards 
associated with the industry in centres of dairying activities is commended, for 
by so doing information is obtained that assists them in carrying out their 
important duties . 

The Future . 
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NOTES ON MANURIAL EXPERIMENTS, 

The Director of Fruit Culhsre, 1hlr. George Wil;tiams, has sv,pplied tile following 
Notes of some o»,conrurial trials carried out on lite Piotieapple T'xperi,mental Plot all 
Tlinnbalt. 

Area : Half acre. Soil : Light loam-grey to light brown. Treatment : Quarter 
area subsoiled with gelignite. Air slaked lime applied to 4 acre, pulverised lime on 

acre in October, 1928 . 

Mai;e was planted for a green crop and ploughed under in February, 1929'. 
The final ploughing prior to planting was from 9 in . to 12 in . deep . The plots were 
planted Mth gill sprouts at the end of ]\,larch, 1929 . Paper mulch wits used in 
three rows . Fertilisers were applied to fourteen rows ; two were untreated. 

Inspection twelve months after planting shows a distinct advantage in favour 
of potash ; in fact ; the most promising row had been treated with potash sulphate 
only . Phosphates including bone dust showed no appreciable results . Dried blood 
improved the colour of the. foliage and to some extent stimulated growth . When 
associated with potash the colour of the foliage was improved without appreciable 
increase in growth above that where potash alone 1vas used . To the soil occupied 
by two rows, ealeium cyanide was applied before planting with the object of destroy-
ing nematodes if present . 

	

The plants showed no benefit. 

Three rows planted through paper mulch, do not in this particular class of soil 
show any resultant benefit. The experiment is being continued, further applications 
of fertiliser having recently been made . It was noted before planting that a portion 
of the plot required draining-, and this is now more reflected in the plant growth . 
Necessary drainage is now being considered and this practice will, it is expected, 
result in a marked improvement on next season's growth . 

Detailed information is shown in the following table :- 

PLOT : FOURTEEN DOUBLE Rows-9 rT. IC:ENTRE To CENTRE) 
rN LENGTH. 

PINEAPPLE CULTURE. 

Rows 1 to 9 soil trenched with explosive. 

APART, 50 YARDS 

Bow 
Number . 

Nauru 
(Phosphate. 

L b. 

Sulphate 
Potash . 

Lb . 

Dried 
Blood . 

Lb . 

Bone 
Dust . 

Lb. 
Check ; poor growth . 

2 ., 24 . . Soil treated with calcium cyanide 
no improvement. 

3 . . j 24 . . . . . . Paper mulched ; poor growth ; 
pale foliage. 

4 . . . . . . 20 . . Growth improved ; of good colour .' 
5 . . 16 20 Growth fair ; even ; rather pale . 
6 . . . . . . . . 40 Paper mulched ; poor ; pale' i growth . 
7 20 Good growth ; fair colour ; best 

row. 
8 18 18 Medium growth ; good colour. 
9 16 18 14 Paper mulched ; variable ; fair to 

good . 
10 . . 20 24 18 Fair growth and colour. 
11 . . 24 18 i 40 Fair growth and. colour. 
12 . ., 14 20 16 . . Paper mulched ; soil treated with 

calcium cyanide ; poor growth . 
13 . . I 12 30 Poor weak growth . 
14 . . . . Check : poor condition. 
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PLATE 52.-A FIELD IN NEED or DRAINAGE . 

PLATE 51 .-Row No . 3. PINES PLANTED THROL30H PAPER MULCII . 
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1'i,vcw 53.-Row No. 7. Row TuEATED WITH POTASH. (201b .) ONLY, 

PLATE 51 .-GENERAL VIEW OF PLOT . 
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WINTER SCHOOL FOR PIG FARMERS. 

P`y E. .1 . SHELTON, 1I .D.A ., Senior Instructor in Pig Raising. 

Covering a fortnight's residence at tile, Queensland Agricultural College, at 
Gatton, and including both practical and theoretical training, the third of a series 
of schools of instruction for farmers, and their sons, iritervsted in the breeding,, 
feeding, and management of pigs, concluded early last month. 

	

Though the attendance 
was smaller at this than at former schools, the reduced number in no way indicated 
lack of interest, but was entirely due to abnormal weather conditions, heavy rain. 
and, in some districts, floods u, few days before the school opened, nccessitatiug 
cancellation of arrangements by other farmers who had intended being present. 

This year's school was Marked by even keener interest and application, and the 

students as a body reported that they lmd thoroughly enjoyed and much appreciated, 
the opportunity provided of attending such all important course of training . 

Mr . W. Koehler, of Yamsion, Dalby, who was elected president of the school 

committee, said that the school would have a vast influence in creating greater 
interest, leading to Considerable improvement in the type of pigs bred and 
marketed in Queensland . His own experience in atteuding the lectures and practical 
demonstrations was that he had been enabled in the two weeks at the College to 
learn much more about pig farining than Ire had thought possible in such a compara-
tively short course . Professor J. K. i\!Iurray, B .A ., N .D.D ., Principal of the College 
and Professor of the Cirair of Agriculture at the Queensland University, addressed 
the students on several occasions and gave a most interesting series of talks oil 
"Bacteriology and the use of the 1dicroscope," and also oil the "Principles of 
Feeding, BFalancing of Rations." The value of these schools of intensive instruction 
is highly appraised by the Principal, amt already several other important schools, 
have been held including Tractor Schools, and Dairy Factory Employees' Schools. 

1VIr . A. J. Maekenzie, ;Lecturer in Animal Ilusbandry, was present throughout 
and gave a munbor of valuable lectures oil Diseases of the Pig, on Improvement of 
Breeds, and oil Anatomy, Physiology, and other phases of animal husbandry. 

1Vlr . E. J. Shelton, II .D.A ., Senior Instructor in Pig Raising, and Nfr. L. A. 
Downey, H.D.A ., Instructor in Pig Raising, were also present and dealt both in. 
lectures and practical demonstrations with tl:e subjects of Breeds of Pigs, Housing 
and Accommodation, Design and Construction of Piggeries, the Selection and 
Judging of Breeding Stock. These lectures were also illustrated by lantern slides . 
The evening sessions were also attended by the regular College students . 

Mr . J. h. F. Reid, Editor of Publications, Department of Agriculture and Stock, 
discussed, in an informative way, ways and means of "Putting More Money into the 
Farmer's Pocket." The students would have liked Mr . Reid to luive enlarged oil 
this sub,jeet and oil economics generally, but time did not permit . The "Parasites 
of Livestock" were discussed and illustrated by Mr . F. II . S. Roberts, M.Sc., recently 
appointed Veterinary Parasitologist in the Agricultural Department ; while Mr. 
C. T. White, Government Botanist, dealt very fully, in a practical demonstration, 
with the question of P'oisonous Plants and Weeds. To indicate ways and means 
of keeping piggeries in a more hygienic, condition and in a manner that will be 
satisfactory to Departmental Inspectors, 1bIr . 1-I . G. Cheesennan, Senior Slaughtering 
Inspector, attended and spent a very useful hour with the class. Mr . C. J. Pound, 
Government BacteriolosJst, dealt very fully, both in a practical talk and in an 
illustrated lecture, with Tuberculosis in Pigs and Other Stock, and with the use 
of :Disinfectants . These lectures are always of interest and value, and have an. 
important I Baring on the management of farin stock. 

By means of a cinematograph film and in an informative talk, Mr . R. G. Watson, 
Chairman of the Queensland Pig Industry Committee, and Secretary of the Queens-
land Bacon Curers' Association, dealt with Commercial Pig Farming, and indicated 
the procedure on his own pig farms at Kingston and Deaudesert, where more than 
800 pigs are kept and fed oil buttermilk and farm-grown .foods, with commercial 
foods purchased from outside sourecs. Mr Watson, in his capacity as President 
of the Australian Stud Pig Breeders' Soeiety, also briefly reviewed the activities 
of that body and of the Queensland Branch which now has more than 100 members. 

Mr . A. G. Aitc.hison discussed the Home Project Schemes in which the Depart-
rnents of Agriculture and Stock and of Public Instruction are co-operatively 
interested, and illustrated boys and girls at work in country Pig and Calf Clubs, 
Poultry Clubs, and other activities of special interest to the junior farmer. 

Mr . Woodward, of the College staff, dealt with Farm Bookkeeping, and Mr. 
Graham with Fodder Crops, Soils, and Agricultural Machinery. Mr . Bosworth, of 
the staff, also discussed Agricultural Education and the Growth of Co-operative 
Societies. The practical demonstrations included lessons oil castration, killing and 
dressing porkers, and host mortern work generally. Some time was spent in inspec-
tion of the steel(, and discussion oil the Pig Breeding Experiments at the College 
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Members of the School of Instruction for Pig Farmers at Gatton College, Queensland, July, 1930 . 
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Piggery, where between 500 and 600 pigs are kept . For the information of all 
concerned AIr. J. P. Bottomley, Treasurer, and Mr . 11 . W. Watson, Secretary of the 
1{oyal National Agricultural Association, Brisbane, reviewed the activities of that 
orgaidsation and discussed the Pig Section Classes at the Brisbane Exhibition, 
Queensland's great livestock show. 

Ill the course of the sessions of the school, the members of the Queensland Pig 
Industry Committee attended to hold their monthly meeting, and inspect the stock 
in the Pig Breeding Experiments in which they also are interested . On this 
occasion opportunity was taken by the members to discuss with the school questions 
relating to the marketing of pigs and to the urgency of increasing local consumption 
of Quecnsland pork products . 

An Hour 'was spent each evening in asking and answering questions and in 
general discussion of various topics, while the weekly picture show and a breaking-up 
social concluded a. very interesting course of instruction to which a- much larger 
attenclanee is expected next ) ,car. 

Those attending the course included :-L. Caidley, Sexton, via lIiva ; I) . T. 
Gillespie, Wynnrana South ; 11. Fox, Cushnic, Tingoora ; J. S. Wengert, Cushnie, 
Tingoora. ; \V. Koehler, Vamsion Stud Piggery, Yanasion ; S. G. Knight, 13allgamoo, 
Na,nango ; :Len Storey, Kingsthorpe; H. Mausbridge, Greenmouot ; J. S. Porter, 
"Gallangowan," Nanango ; Lt . B. Taylor, Monal Creek ; P. Kajewski, Glencoe, 
Cowrie Junction ; M. .1 . Brosnan, Ileadington Hill, Clifton ; A. Kerle, Rosevale, 
IZalbar; :and F. Wright, Rosewood. 

In addition, three special course college students and three University students 
attended certain of the lectiues and demonstrations and were present on the occasion 
of the visit to the laac "on factories. 

IMPORTED PEDIGREE SOWS. 
There arrived daring the week ending 6th July, 1930, from New Zealand, two 

Large White sows from the stud of Mr . C. S. Mexted, To Kawa . One sow is for 
Mr . R. G. tiVatson, of the Kingston Pig Farm Company, and the other is for Mr . 
J . A. Heading, of Murgon . These two soatis are full sisters . One sow took first 
prize at the Hamilton :znd Otoroharaga Slaows and the second at Auckland, while 
the other won second prize at the first two shows and first prize at Auckland . They 
are by Tamaki Canadian Sa,rgeant (the North Island Champion boar) from the 
famous sow College Y 745 (imported from Canada) . 

	

This sow won with outstanding 
honours in Canada and since going to New Zealand has been shown three times, 
gaining three firsts and two championships. The sows imported to Queensland 
are in pig to Tamaki Major. This importation introduces to Quecnsland some of 
the best blood of the Large. White breed obtainable in the Southern ITemisphere 
and, as tlic, breed has been recommended by all countries that have conducted 
inquiries into the pig industry, these sows, together with introductions by the same: 
stud masters from Victoria, should be a decided acquisition to the stud pig industry 
of Quecnsland . 

IN FAVOUR OF THE LARGE WHITE PIG . 
Writing in support of the Large White pig (also called the L:zrge Yorkshire and 

the Large White Yorkshire), a prominent Southern breeder states this breed has 
made rapid headway in Victoria . 

Seven years ago there were only two studs of the breed in that State, whereas 
to-day many ~of the leading breeders are turning their eyes towards this fainous 
old British breed, and there are numerous very high-class studs from which suitable 
stock could be secured. By many they are considered the best bacoaa-producing 
pigs in the State, and not only the best but the most economical producers of high 
quality bacon. They are very early-maturing, and are ideal as haeoners on account 
of their long, deep sides which do not carry too much fat, as many other types do, 
and which on that account in other countries are often referred to as "lard" breeds . 
The texture of the Large White bacon is fine ard, being early-naturing, it is more 
succulent and palatable than the slower-maturing types, and also more suitable for 
Australian requirements . The Large Whites are splendid pigs for crossing purposes, 
and in that respect have been the means of greatly improving many common herds 
of pigs from a bacon -curer's standpoint. 

	

They are readily sought, and invariably 
bring the highest prices at pig sales. 

	

Bacooers have been sold for the farm of the 
breeder referred to at the age of eighteen weeks, whereas twenty-two weeks had been 
the best for any Bother type weighing 130-140 lb . 

	

These records have often been 
exceeded overseas, where also the breed is extremely popular. 
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SUPPLIED BY THE COMMONWEALTH OF AUSTRALIA METEOROLOGICAL BUREAU, BRISBANE . 

F 

D 

CLIMATOLOGICAL TABLE-JUNE ; 1930 . 

SHADE TEMPEhATURF " 

RAINFALL IN THE AGRICULTURAL DISTRICTS. 

RAINFALL . 

TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF JUNE, IN THE AGRICULTURAI 
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING J['NE, 1930 AND 1929, FOR COIIIPARISON . 

TOTAL 
RAINFALL . 

June., 
1930 . 

In . 
18 "54 
5- 07 
]0-47 
1456 

2 " 36 
3-75 
2 . 18 
2 . 2-1 
4 , 70 
8 " 31 
3 " 23 

1-28 

1'34 
.5 - 93 
1 " 61 
2-S4 
0-86 

3 " 38 

GEORGE G. BOND, Divisional Meteorologist. 

June, 
1929 . 

In . 
3 . 08 
1-38 
1039 
3-52 

1 " 15 
2-73 
1'41 
0 "75 
1-65 
1 "38 
1-91. 

061 

0 . 43 
1 .-47 
291 
1 - 78 
1-42 

2 54 
6 28 

AVERAGE TOTAL AVERAGE 
RAINFALL . RAINFALL . RAINFALL . 

ivisions and Stations . No. of III Divisions and Stations . No . of 
June . Years' Jnne, June, June . Years' 

Re- 1930. 1929 .1 Re- 
cords . cords. 

North Coast. 7 South Coast- 
Tn . In . In . continued : In . 

herton . . 1 " 61 29 1-14 1 "29 Nambour . . 3 . 62 3-1 
irns . . 2 .78 48 3-40 260 Nanango 2 - 06 48 
rdwell . . 2-04 58 0- 70 1 " 46 Rockhampton 2 - 38 43 
oktown . . 2-00 54 4'00 2 " 02 Woodford . . 2-87 43 
erberton . . 1 .04 43 0- 57 0 " 87 
ghaIn . . 2 "34 38 2 . 92 1 " 60 
nisfail . . 7 ,04 49 1126 4-09 
ossman . . 2 C3 17 2 - 29 1 - 7( Darling Downs . 
wnsville . . 1 . 32 59 1B7 2 . 03 

Dalbv . . 1 *70 60 
Emu Vale . . 1 " 53 34 

Central Coast . Jimbour . . 1 " 73 42 
Miles . . 1-83 45 

yr . . 1-45 43 1-71 3-24 Stanthorpe . . 1-92 57 
wen 1 " 61 59 3 . 28 1 " 81 Toowoomba 2 "42 58 
arters Towers 1-30 48 1-86 1 "76 Warwick . . 1 " 78 65 
ckay . . 2 " 68 59 3 "07 2 " 41 
osermne 3-37 27 6-57 2 " 49 
. Lawrence . . 2 .49 59 7" 77 6" 87 Maranoa . 

Roma . . 1 " 64 56 
South Coast . 

ggenden . . . 
I~ 

2 " 17 31 7 " 01 1-97 
ndaberg . . 2 " 84 47 8"76 3-36 State Farms, &e . 
isbane . . 2 .85 79 7 " 58 4 " 40 
boolture . . . . 2-66 43 1.237 3 " 45 Bungeworgorai 1-48 16 
ilders 2-48 35 8" 70 1 , 38 Gatton College 1-87 31 
ohamhurst " . . 4-44 37 21 " 36 4 " 66 Gindie . . 1 " 52 31 
k . . . 2 - 23 43 9 - 95 3-05 l Hermitage . . 1 " 90 24 
ayndah . . . . 1 7 .-85 59 4 "04 1 " 07 Kairi 1-46 16 
mpie . . 2 , 67 60 1069 2 " 63 MackaySugar Experi- 
Ikivan 2-14 51 5 " 63 0 " 97 ment Station 2 . 38 33 
aryborough 3-00 58 1137 2 " 55 Warren . . 2 "56 15 

istricts and Stations. 
o°;a 

Max. 

Means . Extremes . 

Min. Ala.. Date, 

Total . 

Min.Date. - 

Wet 
Days . 

Coastal . In . 
Cooktown . . . . . . II 29-96 

Deg . 1) eg . ! Points. 
79 

Deg. l Deg . 
64 85 1 54 29 340 3 

Herberton . . . . 70 .50 76 16 34 20,21 57 
45 5 1 1,047 

5 
Rockhampton . . 3007 71 55 77 7 

41 : 9 l 758 
13 

Brisbane . . . . . . 301'.-1 68 54 74 1 16 

Darling Downs . 
Dalby . . 3015 64 47 72 22 28 9 236 10 
Stanthorpe " . . . . 1,7 43 19 9 4711 19 
Toowoomba . . . . I 58 46 

65 ill 20 
65 21 31 9,30 831 17 

Mid-interior . 
Georgetown . . . . 2999 80 51 8(i 9 36 18 5 1 
Longreach . . 30-10 70 48 79 29 41 17 15 3 
Mitchell . . . . . . 30 1.5 62 44 70 23 28 10 184 14 

Western . 
Burketown . . . . 3003 8o 56 Sb 10,27 49 18,19 0 0 

Boulia . . 3011. 74 46 l 80 20,28 38 21 0 0 
Thargomindab . . .°30 . 16 63 47 71 26,27 37 9 30 .3 
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CONTAGIOUS ABORTION . 
By J. A. RUDD, L.V.Sc., Veterinary Surgeon, Department of Agriculture and Stock. 

T 11E special treatment of dairy cows for abortion depends largely as to whether 
it is (i.) Contagious abortion (a) Curable, (D) Incurable ; (ii.) Sporadic 

abortion ; or (iii .) Troubles after calving. 
(a) Contagious abortion may be curable if it is clue to the bacillus coli, pro-

vided certain very definite steps are taken to prevent its spread, such as isolation of 
aborting cattle for at least three weeks and the flooding of the uterus witli per-
o0loganate of potash, 20 grains to each gallon of sterile water. 

If the placenta or cleanings are not voided, the following drench will assist in 

After the lapse of twenty-four hours, syringe out or flood the uterus by gravita-
tion ~iith the above solution if the placenta has been voided, if not repeat the drench . 
This is very seldom necessary. 

(b) Contagious abortion due to the bacillus al)ortrne is incurable and is very 
serious indeed . Adopt the foregoing treatment and, in addition, isolate the cow 
for six weeks after calving or after she leas aborted, and dispose of the, .foetus and 
placenta, by fire if possible . The discharge from the uterus is highly contagious and 
generally persists for about four weeks after calving. 

The proper method is to differentiate from the first by means of a blood test, 
and if the test is positive the best plan is to spey the cow and fatten her for the 
butcher. 

How Infection is Spread . 
The method of infection is chiefly through the mouth, and the predilection seat 

is the uterus if the cow is in calf, and if not the mammary gland where, it remains 
until the cow becomes pregnant and then it enters the uterus. Coy-v licking o cow 
which has aborted. The exudate from the septic uterus draining down the, thighs 
and tail becomes spread about the body through the agency of the tail, and it may 
even reach the bodies of other cows in this tiva,y . The bill] jna,y also carry the 
organism and infect a cow during eolnila,tiou, and ~ryhcu the cow aborts the bacillus 
gravitates to the mammary gland. The placenta a,nd foetus is capable of infecting 
a cow after it has laid out in the lmddock exposed to ehmatic clmogos for some 
rnontlis, even up to eighteen months as proven by experimental evidence. 

The Blood Teat . 
The blood test for contagious abortion can be carried out at the Veeroagpilly 

Stock Experimental Station, where information as to drawing the blood for the 
test may be obtained . 

Seriousness of the Disease. 
Contagious abortion caused by infection with tire bacillus abortus is very serious 

because it is directly responsible for- 
(i .) Ninety per cent . of all the in contact or infected cows of a herd abort-

ing. 
(ii.) Thirty per cent . of sterility among the aborting cows of the same herd . 
(iii .) Possibility of a large percentage of cows not holding to the bull at first 

service. 
(iv.) Sterility among bulls in the affected herd . 
(v .) Losses from \vlaite scour of 90 per cent . of calves born of recently infected 

parents which carry a relative inmrmity to the disease. Calves from these 
infected parents are frequently born with white scour. 

(vi.) Septic. pneumonia of calves born of infected parents which carry a 
relative immunity ii-hich is practically incurable. 

(vii .) Infection from these calves is very liable to spread to healthy calves born 
of parents which are free of this disease. 

~carnsiiig expulsion of the placelnta :- 
I'lpsom salts . . . . . . . . . . . . 12 oz. 
Carbonate of aiumoni;i . . . . . . 1 oz . 
Powdered gentian , . . . . . . . 1 oz . 
Powdered ginger . . . . . . . . . . 1 oz . 
Treacle . . . . . . . . . . . . 1 lb . 
Water . . . . . . . . . . . . 1 gal. 
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(i .) The statement that 90 per cent . of the cows abort when a herd is infected 
with the Bacillus Abortus of Ba.nge may probably be considered high, but it is 
fairly constant if the abortions which prevail ill the herd during the first two years 
after the first cow is a proven aborter is taken into consideration . 

(ii.) Thirty per mat. sterility avimig ahortin,g cwcs-lt is during the first, three 
years after the first cow has been proven a contagious aborter ill a lierd that this 
second trouble arises, but unfortunately it does not end there. Fven with the 
greatest care in after treatment, which is more than the average farmer can 
possil)ly spare the necessary time to carry out, it gradually extends to the best pro-
ducers ill the herd, and this for no apparent reason . There will be found, too, some 
cows ill the herd which have never been known to abort, but for some unknown cause 
they N\-ill not prove ill calf . 

(iii .) The. possibility of a large percentage of cows not holding to the bull at 
first service, but coming, back repeatedly even when a, fresli bill] has been introduced 
into the herd, is always present. This ]nay easily ]wove di8:?strOnS in a pure herd, 
for all blood liners of a particular strain may thus c;csily be lost for ever and the 
nltim;tte objective of the breeder shattered almost to dell air. 

(iv.) sterility ammtit stun]' U~c'ls in, the alff'ectc'l lverc7 .-It has been repeatedly 
stated. that the bull is not a errrier, even if infected by the Bacillus Abortus of 
Bang,. If such is true, how thcur is it possible to find nests of this s;une bacillus 
abortns in the el)ididimi of the testicles of infected bulls, Meich readily react to 
a blood test for tlw bacillus ahortus, :in([ how is it that such a bull can, if he is not 
badly infected at the time of mating, serve; and stint clean cows which are not 
infected and which abort four months after being stinted, not liaviag ill) to that time 
been ill contact with any infected ctittle? '['his is fairly clear hoof that a bull can 
carry the bacillus abortus and spread the disease. 'I'lierefore, the. wandering hill 
whieli is to be found ill all tlio da,irying districts of this State should not be tolcrreted . 
How often does a careful dairy farmer find his omn bull secure in his bull paddock 
and his neighbour's bill] following his herd into his yard, and perhaps his best stud 
cow ill calf to a, useless bull of doubtful pedigree? 

(v.) lVicite scour among calves horo full time of parens which have a re'alivc 
imm.rmtity to conta,tpious abortions..-This is fairly constant among such calves, and 1 
Dave known cases ,vhiclr Ncere affected Fvith white scour at the time of birth. This 
disease ill these calves is not only hard to cure, but when they are cured they do not 
prove to be regular breeders when mature . At best they are only fitful breeders 
and are more often running in the lridcloek half fat than producing at the pail . 
When they are milking and Borne into oestrunr and mated to a proven bull they do 
not come on again, but give the impression that they have been stinted and at the 
lapse of nine months, when they should he calving and coning into profit, they upset 
calculations by coming in to ocstrunr again being served and l)crhaps stinted for the 
second time in eighteen months . Others again come on regularly every twenty-one 
days as heifers, a,nd never seem to hold to the bull aud remain to be ultimately 
fattened for the butcher. 

(vi .) Selctie pneumonia of calves born of parents carrying a relative innnnnity 
to the coutrigious abortion bacillus is not very common, but once it makes a. start 
it runs throng], a herd of calves, whether they are the offspring of contagious 
aborters or not. It makes a clean sweep, and unless vigorous measures are 'practised 
the whole crop of calves for that Ii ~.rtienl;cr season is wiped out. Therefore, it is 
not advisable to purchase calves indiscriminately or introduce them into a healthy herd 
of calves from outside sources in case they carry infection into the herd . 

Sterility among dairy cows ,which have never aborted and are not positive 
to the test for contagious abortion may be due to the, abovenreationed causes, 
although there is no known means of ascertaining the truth. But if it is possible 
to trace back their ancestry, it will be found that contagious abortion due to bacillus 
abortion is responsible for their sterility, either partially or wholly, as it affectes 
them to a, greater or lesser extent . 

INTRODUCTION OF THE STUD BULL. 

No fresh bull or cow should be introduced into a clean herd without going 
throuali the blood test for contagious abortion . It is possible to do this without 
the assistance of a, qualified veterinary surgeon by getting into touch with tile 
Veerougpilly Stock 7!lxperimeutal Station, or either of the Commonwealth Govern-
ment Laboratories at Rockharnptou or Toowoomba at a. very small cost . The iotro-
not advisable to purchase calves in disc, rim inately or introduce them into a healthy herd 
duction of a fresh, bull should not be seriously considered without the test for 
tuberculosis, and the cost of the services of a qualified veterinary surgeon should 
be the first cost on the price of the bull . 
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Not long since, a bull on the North Coast was responsible for the intro-
duction of contagious abortion into a clean herd of cattle, and all the trouble would 
have been saved if a blood test had been carried out before the bull "its introduced 
into the herd . 

Immunity and Relative Immunity . 
Immunity means that an animal onee it is infected with a disease and recovers 

never has a recurrence of the same disease, but is immune to this disease for the 
rest of its life. 

Relative inununity means that an animal, once it is infected with a disease and 
recovers from the disease, may during its lifetime have a recurrence of the same 
disease, i.e., it is not a lasting immunity. With contagious abortion the animal 
carries a relative inununity and, in addition, remains a carrier of the disease during 
its lifetime and may have a recurrence of the disease in a 'virulent form . 

SPORADIC ABORTION . 
Sporadic abortion is not contagious and may be due to accidents vvdaicla cannot 

well he avoided. Lack of phosphates in the soil, and feeding on iuouldy fodder 
may be cited as some of many causes . 

The treatment already given will answer the purpose and bring the cow back 
to health and in due time she will recover leer normal state. 

TROUBLES AFTER CALVING . 
Ninety per cent, of the poet-calving troubles are due to neglect of simple 

precautions, and the crude methods involved in dealing with the calves . The calves 
should be allowed to run at least for two days with their dams, as the sucking 
action of the calf assists in the contraction of the uterus or calf bed, and the 
rapid expulsion of the contents of the uterus and the return to normal of this 
important organ of reproduction assists the general health of the anirna.l concerned, 
and gives her an opportunity to render useful service at the bucket. The calf 
should be at least easily accessible to the cow for the first six weeks after calving. 
So long as she can see her offspring she appears satisfied and content, but the 
call of the hungry calf which is very distressing does at all times upset the mother . 
There are some cows, and not always the best, that take little notice of their 
offspring, being more concerned with their own petty troubles . The cow which 
should be encouraged is one which makes it a. practice of making the care aid 
well-being of her calf a matter of constant concern, for the maternal instinct is 
strongly developed and, proportionately, her ability to do well at the bucket and 
conceive regularly at certain given intervals is greatly increased. At least for the 
first seven days after calving a good mother is always within earshot of her calf, 
and she should be allowed this as it is her natural. right. If a cow has calves 
normally and there is little or no discharge, it is a grave mistake to irierfere with 
her at all in the Way of flooding the uterus and, except for cleansing of her tail 
and brush and back of the udder and perhaps the adder itself with soon soap and 
wa?er as soon as the calf is taken away, she should be left severely alone. 

The clipping of all hair in and around the adder as far, forward as the navel 
should be practised as a routine work on every dairy .farm, for the long hairs 
collect the filth and predispose the large, well-developed udder to uiaAitis Maich is 
raually Contagious . 

Flooding of the uterus with blood due to hemorrhage may take place 'nine clays 
after calving, and although this is not a constant symptom it does occur and, 
provided it is not excessive, it could well be left alone. The calf should be fed, 
if possible, on mother's milk for at least three weeks before being placed on the 
mixed mills ration . 

Septic Pneumonia Among Cows . 
Septic pneumonia among aborting cows or cows which have a, relative immunity 

to contagious abortion and have recently come into profit, or are in contact with 
contagious aborters is fairly common, especially among the best heavy producing 
cows, in(] frequently the response to treatment is not all that Call be desired, and 
consequently the percentage of deaths among these cows is fairly high. On the 
outset of septic pneumonia the affected cows should be isolated and treated away from 
the main herd, and prompt action is necessary if satisfactory results are to be, 
assured. 

	

The cows should be placed under cover, well bedded down, have easy access 
to ample elean water in the stall, and the services of a qualified veterinarian obtained 
and steps taken to bring about rapid recovery, for if the case Bangs fire the profit 
for the year is completely lost even if 1=he cow survives . 
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The Magneto and the Spark. 

THE CARE ®F THE CAR. 

It is not unusual to heitr a motorist boast that lie has run 10,000 miles or more 
and never looked at a spark plug or hail to touch his ignition system in any way. 

The motorist who remembers the ignition systems of a few years ago marvels 
at the reliability of modern ignition systems, no matter wl?ether they be magneto or 
lt:tttery and coil systems. The history of the development of the ignition system 
used on nnodern ears is of little practical valve to the modern motorist, but is of 
interest . 

The motor engines ni :cde in the last few years of last century were weird and 
wonderful arrangements, yet they were essentially the same as modern engines with 
the eNception of t}re ignition and carburettion systems. 

The -Hot Tube." 
Thirty ye :irs ago very little was known of electricity and on the engines of 

tliose days various sorts of ignition devices were used . A somewhat successful type 
w:is the hot-tube ignition . This systeur consisted of a small tube fitted into the 
cvlindor head . The tube was heated by an external lamp until the interior of the 
tulle vv :ts red ]cot . The unite was isolated from the engine by means of a. small 
valve, but when the mixture was compressed the valve opened and allowed the 
iuflmumable gas into the hot tube where it inrnuedi :ttcly ignited and the flame inune-
diatcly hlew luck into the main combustion chaurber and so ignited the whole of the 
mixture . Once the engine was started the lnirrning of the gases inside the tube 
practically kept the tube hot without the use of the external blow lamp . 

In order to withstand the heat at which the tubes were worked, they were made 
of pla.tilnunt . In those days platinum had, very few uses and was comparatively 
clw:tp. An engine fitted with such ttnbes to-clay, when ld :itinum is mtury times the 
]trice of' gold, would need to be locked in a strong box. 

Low-Tension Ignition . 
About the same l=ittle wa the lint-tnbc ignition was used the low-tension electrical 

system cunne into use. This system is still found in certain old stationary engines. 
A low voltage battery was used and a nnake-and-bre:tlc was :actually placed within the 
cylinder ]lead. This make-card-break wits so :arranged that just when the ignition of 
the gases was required the circuit was opened and the resulting spark caused the 
gniscs to lie ignited. The make-and-break was driven with :c lever from tire camshaft 
in muck the same w:ty as the valves are operated . The chief difficulty with this 
device tivas that the spindle that oper ;t,tecl the m:cke-and-break, together with the 
insulated connections, lead to be kept gas-tight. Also the make-and-break wits sub-
jected to the terrific. heat of the burning gases, and since it was situated within the 
cylinder head was not at all accessible for either cleaning or acl;jnstment. 

Originally the current for this ignition device wits supplied by a battery of cells. 
These cells were not the same as those found in the modern battery, but were much 
more elaborate affairs so that the car really carried a small laboratory. 

Later a magneto which generated it low-voltage current was developed and this 
tuagnetowas known as a "love-tension" magneto as distinct from the modern "high-
tension" magnetos . 'these low-tension magnetos were quite large affairs with several 
large permanent magnets. 

Following on the low-tension system high-tension ignition systems were developed . 

The essential difference between low-tension and high-tension ignition systems 
is that in the :former the two pieces of metal causing the spark (electrodes) actually 
touched together and were then drawn :apart so that a spark or are resulted, while 
in the later such . a high voltage is used that :t spade will actually jump between two 
points separated by a. sixteenth of an inch or more. 

An example of the difference in file voltage required to do these two thing's 
is the following :-livery motorist has :it sonic time or other accidentally caused a. 
"short" on the battery of his car and has noticed that quite a- violent spark results, 
as the "short" is removed, although the battery of the car has only six or twelve 
volts. On the other hand, a, voltage in the neighbourhood of 10,000 volts is required 
to jump across the points of the average spark plug. High-tension ignition systems 
were first used with a make-and-break and spark coil in much the same iuanner as the 
modern coil ignition system . however, in the early days batteries were very 
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unreliable and generators to keep the battery charged were not available, so that the 
Fvhole ignition system was unreliable . Thus when the high-tension magneto was 
developed it became very popular, as it was a self contained unit which generated 
all the electricity it required within itself . 

Just prior to the war magneto ignition was almost universal on good quality 
cars, and the magneto had reached a high degree of perfection . The Bosch factory 
of Germany practically dominated the market, as the firm was the first to develop 
a satisfactory high-tension inagneto . This same firm to-clay is well to the fore in 
the development of fuel injectors for high-speed Diesel engines, which bid fair to 
be the engines of the future . 

The necessity for electric light and electric starting oil the modern car has 
caused the electrical generator and battery to be brought to a high standard of 
reliability, and as a result battery ignition systems using an induction coil to 
convert the low voltage of the battery to high voltage (high tension) are once more 
the prevailing favourites, although twenty years ago the magneto had practically 
eliminated this system.-Radiator in "The Farmer and Settler." 

THE FARM TRACTOR. 
THE IMPORTANCE OF DECARBONISING 

Probably the most common cause of trouble in the internal combustion motor 
is the formation of carbon oil piston, cylinder, or valve heads, and at the end of a 
strenuous season a half-day may be profitably spent taking down the engine and 
decarbonising. This formation of carbon occurs in any internal combustion engine 
and is, more or less, governed by the extent to which the motor is used . 

Obviously, the quality of the fuel and oil also plays an important part ; but 
even with fuels and oils of the highest quality, carbon formation inside the motor 
is inevitable . The removal of this is a simple matter and should be regularly 
attended to, as carbon causes a variety of different troubles in the engine . 

It is easy to see that a heavy formation of carbon oil the piston and cylinder 
head reduces the compression *space and correspondingly increases the compression 
ratio of the engine If it is the manufacturer's idea that the compression ratio 
should be, say, 5 to 1, a heavy formation of carbon in the combustion cliamber 
may increase this ratio sufficiently to cause a bad knocking, due to the heightened 
compression of the engine . This reduces the power of the motor, and the knocking 
considerably increases the wear on the working parts. 

Carbon, too, is often responsible for pre-ignition . 1're-ignition means the 
igniting of the charge before the piston has reached ill(,, top dead centre of its 
stroke . The result is that the explosion occurs before it should, and the piston 
is met whilst still oil its upward stroke with the force of the explosion causing bad 
knocking and undue wear . 

The removal of carbon from any internal combustion engine is a simple matter, 
and can easily be accomplished by the tractor owner himself. The follo\-N°ing method 
applies in the big majority of cases :- 

First drain. the radiator of water and loosen oil-' the water connection between 
the radiator and the cylinder head . Remove the cylinder head bolts or nuts and 
carefully lift the tread off, taking care not to damage the copper asbestos gasket 
which is between the head and the cylinder block. If this has become bent or torn 
in the process, it is wise to replace it with a new gasket, as no amount of straighten-
ing out or pressure will stop water from the radiator or explosive gases from seeping 
through the gasket, the copper lining of which has become creased. All the carbon 
on the cylinder head should be scraped off and the surface wiped clean with a 
kerosene rag. When scraping the tops of the pistons, bring each piston to the 
topmost point in the cylinder so that no carbon will adhere to the oil oil the 
cylinder Avalls . Clean out the valve heads and ports, and see that no carbon lies 
between the valve and its seat . This would result in an imperfect seat and bad 
compression. 

When the jot) is thoroughly clean, paint both sides of the copper Asbestos gasket 
with shellac or gasket cement and replace the cylinder head . In tightening up the 
bolts, take them all up gradually so that the pressure is evenly distributed over 
the head . This is in order to avoid warping. Replace the water connection ; refill 
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the radiator ; and start the motor up . When it has run sufficiently to become waran, 
tighten up the cylinder head bolts again, as it will be found that, due to the 
vibration of the explosions and the expansion dire to heat, the bolts can be still 
further tightened. 

Decarbonising is an excellent job for the tractor owner on a rainy half day, and 
lie will be amply repaid for his trouble. Obviously, the amount of carbon formed 
in an engine is, to a great extent, controlled by tire duality of the kerosene and 
lubricating oil used in it . 

Spark Plugs . 
If in engine is giving uneven results, or is missing badly, the owner almost 

invariably attributes tlae trouble to the plugs and takes them out for inspection . 
This inspection, However, generally does not go much farther than the points of the 
plugs Which, is a general rule, are not responsible for the trouble. It is not often 
that the points of tike plug become so far contaminated with carbon to completely 
close up, thereby short circuiting the, plug' and causing it to become dead . 

The most common cause of short circuit in a spark ping is through the electrode 
becoming covered with carbon, and becoming short circuited by this with the iron 
jacket of the plug. 

	

When you take the plugs out, completely scrape them inside 
and 

as far down as can be reached with a pointed scraper, such as a twine needle used 
for sewing wheat bags ; this makes a good tool for the purpose. When the plug 
has been completely cleaned, pour some petrol inside it and burn it out. The 
points should be set to an approximate distance of .,=: of an inch . It will be 
found that this spacing gives the best results under all conditions . 

A common cause of plug trouble is a cracked porcelain, ,A-hich is often not 
easily discernible as the plugs, particularly on tractors, become covered with dust 
and dirt . The plugs should be regularly inspected every week, and their condition 
ascertained . We often hear of tractor owners who boast that they have never 
taken the plugs out of their maehine in twelve months . This is extremely bad 
practice . A plug giving a v%cak spark causes only partial combustion of the 
charge ; this results in poor power, wasteful running and excessive dilution of the 
crank case oil by the unburned portions of kerosene which find their way between 
the piston and cylinder wall into the crankcase. In order to ascertain the type of 
spark being given by the plugs, take them out, attach them to their connecting 
wires and lay them on the cylinder head . Switch on the ignition and turn the 
engine over fairly fast by the crank handle ; and observe the sparks jumping 
between the plug gaps . A thin, blue spark is a weak spark. The ideal colour is red 
and fat. Obviously, a faulty spark may not always be due to the plug itself-it 
may be caused by some weakness in the ignition system . 

Very often, particularly during harvest when the tractor is working full time 
and there is no leisure in. -which to give attention to mechanical details, 'work has 
to be gone ahead with an imperfectly operating machine. 

Valves . 
There is no doubt that the valves, lrlrticularly the exhaust valves, of internal 

combustion engines have to withstand greater heat than any other working part . 
We are dependent on them for compression and, therefore, operating efficiency ; 
and they consequently demand from us a reasonable ainount of care and attention. 

In a four-cylinder tractor engine working at, say, 1,200 revolutions per 'minute, 
each inlet and exhaust valve is opening and shutting G00 times per minute, or ten 
times each second . The inlet valve opens to admit ten charges of gas to each 
cylinder per second ; the exhaust valve opens to discharge ten exhausted explosions. 
When it is realised that the heat in the combustion chamber .at the point of explosion 
is approximately 3,000 (leg . l±ahr., we begin to wonder how the exhaust valves 
ever retain the surface and hold the compression. Obviously, extensive use of the 
motor mist, in time, cause the exhaust valve to become burned and pitted, resulting 
in loss of compression, poor power, and uneconomical running. This can only be 
corrected, and cannot be obviated . 

The term "grinding in the valves" is familiar to all of us, but the actual 
method of procedure is not so well known ; and, in order to assist those who would 
like to do the work themselves, we give the following method :- 

having removed the cylinder head, the valves should be removed from the 
cylinder block by releasing the valve cotters and spnings. Before removing them 
from their scats, number each valve by lightly tapping with a punch in order that 
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you will be certain of lnnting each valve back in the pocket from which it cam(,. 
Examine the valve seats in the cylinder block, and if they are badly burned or pitted 
they should be cleaned up vvitli a refacing tool, which is obtainable at little cost. 
This is a cutting instrument which is easy to apply and which, if used properly, 
results in the seat being properly faced and, what is highly important, faced at the 
correct angle. 

[laving scraped tll-e valves clean of carbon, place each one in its corresponding 
guide and commence grinding the seat of the valve to correspond with the seat in 
the cylinder block. A proper grinding paste is obtainable for this ; or a. very fine 
emery mixed with oil can be used . Apply a small portion of this to the valve seat 
and, using a screw driver, rub the valve into the seat with a semi-rotary motion. 
until the grinding paste reduces the seat of the valve to a fine, even, and polished 
surface corresponding exactly \\ith the seat in the cylinder block. Having aecoln-
plished this with :111 valves, replace spricws and cotters acrd adjust the valve tappets 
to allow for clearance between the end of the valve stem and the tappet . This 
clearance should amount to approximately five or six thousandths of an inch . If 
this clearance is not allowed, the heat expands ill( , valve and it will ride on the 
tappet and not on its seat, resulting in poor compression. 

Regular attention to the. valves is essential for economical running. Good fuel 
plays an important part in the amount of attention tichich is required to keep the 
valves in perfect condition . A slow-burning fuel means flint, instead of hot gases. 
being tlu-rust last the exhaust valves, the actual flame itself ineets the valve seats, 
and the result is more extensive and quicker pitting of these surfaces . 

THE ROYAL SOCIETY ®F QUEENSLAN® . 
MAY MEETING. 

Tin ordinary monthly meeting was held in tile, Geology Lecture Theatre of the 
Univen ity on Monday, 26th May, at 8 pan. hicluded ill the attendance were 
Professor Sir E. T. 17dgeworth David Professor E'. W. Skeats, Dr . P. Marshall, 
Dr . L. IS . Ward, Dr . C. henner, Mr . J. -h` . Bailey, and Professor Summers. 

Mr . C. T. White exhibited a specimen of the fruit of Parbucrium laulinum A. . 
Gray, picked up on the beach at the southern end of Moreton Bay by Mr . Densil 
Curtis . Fruits of this tree, vvluch is a native of the Solomon 1s'laud and New Guinea, 
are soiactimes picked up on the Qneonslaud bcaclces, but tile, species so far as known 
has not yet succeeded in establishing itself here. 

	

, 

Dr . E. O. Marks read a paper entitled "The Physiograplhical Significance and 
Non-Migration of Divides." 

Where, owing to comparative shortness or other dernudational advantage, one 
Stream is more active than its neighbour, it will erode its 'basin more rapidly, and 
encroach. on the neighbouring basin. This sltiftiirg of the divide, known as migration 
or hea<iward erosion, is generally recognised as a very active physiographical 
principle, and on it is based the theories of river-capture and rearrangement of 
drainar;e which figure largely in modern 'physiography. 

In this paper it is pointed out that according to the theory, any originally 
straight divide must be made croaked by the irregular action of this headwa,rd 
encroachment . Consequently any straight divide must have a tectonic origin and 
still be in its original position . 

The Blaekall-D°Aguilar ranges form such a. straight divide, separating the 
group of numerous short streams running eastwards into the sea from the headwaters 
of the Stanley and Mary rivers . On Mount Mee and Blaekall tablelands the divide 
is at 1,500 ft . elevation, but for 10 miles between these is about 500 ft . Here the 
roeRs are soft and differential denudation obviously accounts for tile, lower elevation 
and different character of this part of the divide . Although the short streams have 
courses entirely on soft sandstone country, while ill(,, Stanley waters have 780 miles 
to go largely over hard rocks, and although there is clear evidence of the lowering 
of this part of the divide by denudation at least 1,000 ft., there has been no migration, 
and this in a situation where it would necessarily have occurred had the theory been 
correct. 

Other straight divides confirm this absence of migration in situations where the 
theory would require it, except to such a minor degree as to render it utterly 
incapalhle of the results claimed for it . 
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It is necessary, tlierefore, that all that part of Plivsiographical theory depending 
on the migration nmst be seriously modified if not entirely discarded. 

Some inquiry is made to discover the flan, which renders the theory inconsistent 
with the observed results of these nature-performed experiments. 

This paper was discussed by Professor Sir I "ldgeworth D;tvid, Drs. Ward, Penocr, 
Marshrtll, and Bryan, anti Messrs . Bciniett and .tones . 

All . Perkins read extracts from ;t paper by 11 . B. (Grey, entitled "Cltactognatha 
from the Society Islands." 

Tile Chactugnalha discussed in this paper were collected in sixteen hauls, 
irregularly shaved over a period of twelve months . Ten species are represented, 
helongi,ig to two genera, Sagtlla and Plcrosagilla, including S. occumia n . sp . A 
table illustrating the coincident oecorrence of the species is included . Sagitta 
occamia it . sp . is described us ne" to science, tile. description being supplemented by 
several text figures. Tine fertilisation of the Chactogna'llta is discussed, special 
reference being made to observations on S. occa-via and S. crtfctla . A brief account 
is giver: of the parasites found in lour species of Sagilla. A meal taken by S. enflata 
is described ill detail, the maul being a speeimern of S. frwh ,ici . 

'flue :following paper was laid on the table:-"Essential Oils from the Queens-
land Flora, Part 2, Agoneis abnorvis," I :y T. G. 11 . Jones, D .Sc., a.iol M. White, 

I:x;nnination of the essential oil obtained from the loaves of Agonis abnormis 
(yield -6 per vent .) has shown that it possesses flue following constants :-d�-� -90=10, 
is"] (', 1-4905 1 let I D, -`- 9, Aster nunil. ;cr 7-I :\cct,yt valno 16, Acid number 1-7, and is 
oompc~ ed of a mixture of d a-pinene 30 per cent ., aroma(lemirene 60 per cent ., and 
:i small percentn,ge of sesgniterpene aleoliols . The aromadendrene friction is being 
furilier examined and at least two scsquiter.penes are present. 

JUNE MEETING. 
"flit ordionry uiontlily meeting was held ill the Geology Lecture Theatre of lite 

university of \Lornday, 30th June . The President, l'Ir . J. 11 . Henderson, was in the 
clmir. Ni ssrs . F. Barker and J. B. Wadley were unanimously elected inenihers of 
the Society. 

A paper, entitled "The Genus Oxyscclio : Its Syuonyiny and Speeics, with the 
Description of One New Genus," by Mr, A. P. Dodd, was laid on the table. 

This paper discusses the characters of tlu, ceeliouid genus Oziyscelio Kicfi'vr, 
erected with 0 . fn l , of u.. Kieffer from Java :is tile genotype . The genera Ctvntploclcia 
Kieffer, Dis~'oCUlc~tt hicfl'er, and Xcnolclvia Kieffer :ire regarded as synonyms of 
Oxyseclio, the reasons for imthing these ::iterations living given at length . Many 
species originally described or formerly placed in the genera Sccliomtiorhha. Ashmcad, 
Hop ,'otelcia Aslmtend, llsilawtcris Eieffer, and Scclio Latreille are transferred to 
Oxpl .scelio, wliiclr will now contain 32 listed species from Ceylon, tile, Philippine 
lshtnds, Java, anil Australia. 

The characters of Oxyscclio are compared with those of rebttecl genera . A new 
gams, Praca.lba, is ercetcd to contain Chromtolclcia nigrcscetis Dodd and two new 
species, Broculba la-nrbtala and B. caneala, all from Australia, B . Icambtala being 
selected as the genotype . 

'File main husilness of tlje evening was the following series of exltil :its :- 

Dr . L. llngster conducted some very interesting ex,perirnonts witit litluid air, 
and showed a metallic spectrum on the lantern screen. 

Mr, :L . J. Wood, M.Sc., exhibited specimens of the following diseases of sugar 
cane from the collection of the Bureau of Sugar Experiment Stations :-(1) Physio " 
logieal : Chlorosis (deficiency), banded chlorosis (the effect of cold moist nights) . 
(2) Virus : Two spccimcus sl :owin , Mosaic (1 iji) disease, which, though not shown 
by the experimenter to be tratistnitted by inoculation or by insects, has X bodies 
wliieh seem to indicnte its virus nature . Dwarfing is a, disease which seems to be new 
to science. It leas not been reported from any other country, and 66 stools of 
is are known. It resembles Piji disease in its symptoms, except that the galls are 
replaced by chlorotic areas somewhat similar to Mosaic. It is a phloem disease 
and is transmtissihlo through sets, as Ins been proved by the writer, wleo is at 
present working on the etiology of the disease. Its symptoms suggest a virus 
disease, but artificial inocnlatious lave not yet sncecedecl . (3) bacterial : Gumminf-° 
(Bocterfon vascadarttm) ; Leaf Scald (B . albi'inemts) ; and Top Rot, a bacterial 
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disease not confined to the vascular tissue. (4) Fungal : Downy 111:ildeiv (Sclero-
shora socchari), Pokkali Boeng, and Knife Cut (presumably Fusarium -moni ifornae) . 
A iminber of root diseases of fungal origin were exhibited. Peg Leg is a butt 
infection of the Bundaberg-Childers areas and clayey Mackay soils. Schizohhyllum 
com7mone is a secondary parasite of little importance . (5) Pha.nwrogamie Parasites : 
Striga spp., which are short-lived, flourishing from December to February. (6~ 
Teratological : Hairy Root., a rare abnorimlity. 

Dr . D. A. Herbert exhibited : (1) IIaustoria of Olaxi retusa, a pliamuroganlie 
parasite attacking Galcnia sp . ; the haustoria. were the sire of a pinhead, and were 
collected at Burleigh, June, 1930 . (2) A French bean seed with two embryos. (3) 
Phragmidium discifloium-, a rust of the rose on the variety Star of Queensland 
(uredospore stage) . (4) A section o£ a stem of a. liana, vitis aceto.sa, with excep-
tionally tong and wile vessels. 

On behalf of hlr. E. C. Tommerup, 13 .Sc., specimens were exhibited of hoop 
Pine (Araucaii(t Canningh.aniii) showing licit girdling, which lie has investigated in 
conjunction with Mr . R. B. Morwood, M.Se. The stem and crown (lie, the roots 
remain vigorous and often throw off coppice leaves at ground level. At the ground 
level, however, a collar-like construction is formed, and though the bark is unbroken 
the water supply is evidently cut off and the tree (lips . Phnitatiorr trees of two 
or three years' establishment may be affected . The girdle is often associated with 
:-light swellings above and below the constriction ; when the hark is peeled away, 
dark necrotic rings may be seen above nod below the lesion . This disease has been 
reported frmn Reserve 1 .51, Neuuigmi, in the Buriya Mountains area, nod from 
Reserve 220, Kilkivnu . Both these ,reels are on the ecological limit of the rain 
forests and only receive about 35 inclies of rain per annum, with a. mean summer 
temperature of approximately ,50 deg. F. Although Bunya Mountains area is one ill 
which the pines are frequently affected liy fungal growths, it is considered that this 
condition exists because the trees are struggling for a living and are more suseelr 
t'ible to fungal attack than are vigorous trees, rather than that the meteorological 
conditions of this locality are favourable to fungal incubation . The plants attn(-ked 
are nearly always in expose(] sitiuttimis on heavy soil . Several possible, factors were 
Consi(Iered1, such as wind, ilauipiug, fungus, insect injury, frost, &e ., but it was 
eventually decided that it was primarily clue to the heating effect of the soil when 
exposed directly to the sun's rays . Similar diseases are recorded from IT.S.A, with 
other conifers . 

Dr. J. V. Duhig, oil behalf of Professor Godd rd ;(nil himself, showed two fish 
of the species Galaxies o'counori (Ogilvy) which hail suffered from luelanosis. Dr . 
Duliig showed lantern slides of sections of the skin of the fish. Tile pignientatimi 
was shown to be clue to heavy deposits of what is believed to be melanin about the 
walls of roundest or oval sub-opithelial cysts, which are lined with epithelium and 
are, ill reality, processes biulde(1 off from the skill epithelium . Another section 
showed these cysts to eontair( n. parasite, which Dr . Goddard stated to be the 
nietacerearia stage of a trenintode, Clonorchi.s (`l species) . A section was shown 
demonstrating the ventral sucker by which the genus could lie identified . The fish 
is the second iriterloedinte host of the parasite and the authors propose to continue 
their investigations iii the direction of feeding experiments in order to secure the 
adult worm . To this end they desire specimens of sick fish which are well pig-
mented . The exhibit had a double interest, in that it raised the problem of mehinin 
production and the subject of the exhibit was an indigenous species to which little 
attention had been paid . 

Mr. C. T. White exhibited specimens of Datura feroai Line . from Clermont, 
Central Qucenslan(l . The species, which is supposed to be a native of Spain and Sicily, was first collected in Queensland at Macalister, Western Darling Downs, by E. IV . Bick about Marcli, 1916 . Since then it has spread to other places, but Cler-
mont represents the northernmost locality so far recorded. 

Professor H. C. Rieli irds, DSc., exhibited several l enutiful specimens collected 
by Mr . A. N. Falk of the zeolite Nntrolite, from vuglis within the weathered olivine 
basalt oil the Main Range some 2 to 3 miles south-east of Toowoombn. He offered 
remarks upon the origin of the mioernl, its crystalline habit, and lioiv it ngiy be 
distinguished from otlier zeolites . 

Mr . E. '"( . Bick exhibited a specimen of flowers of Spathodea campanulata, the tulip-tree of crest Africa . The unopened flower-buds of this species contain a 
considerable quantity of water of glandular origin . The plant is sometimes known 
as the fountain-tree on account of the behaviour of the hulls when puncture(] . 

Mr . J. E. Young exhibited matted 'fibrous roots of Casuarima suberosa, which 
had grown in a blanket-like mass in the crevices of consolidated sand on Stradbroke 
Island. 
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JAeoB EmciissoN 2nd ed ., Bailliere, Tindall and Cox, London, 1930, 35s. A recent 
addition to the library Erieksson : Fungous Diseases of Plants . 

This book covers a very comprehensive field describing clearly all the more 
important European plant diseases and giving in most cases the recognised control 
measures . A short bibliography is appended to the disease under discussion . Briefer 
reference is also made to the symptoms and etiology of the less common diseases . 

Elementary Practical Agricultural Chemistry . 

E. M. JOINER, B.Sc., Senior Science Master, Dookie Agricultural College, Victoria, 
Robertson and Mul'lens, Ltd., Melbourne, 6s. 

A useful little book suited to any student of agriculture who seeks a knowledge 
of simple analytical operations for the testing of products used in agriculture, both 
qualitatively and quantitatively. 

Live Stock of the Farm . 

	

(6 Vols .) 

Edited by Professor C. BRYNFR JONES, M.Se., F.H.A.S . I Agricultural Commissioner 
for Wales under the Board of Agriculture and Fisheries (Great Britain), and 
Chairman of the Welsh Agricultural Council. Gresham Publishing Company, 
Limited, London . Queensland Book Depot, £2 set. 

The subject' of this work is of great importance to Australia. The value of 
stock breeding has 'never been so widely recognised as at the present time, nor has 
it in its many aspects received closer or more general attention . Schemes for 
stock improvement, and the means for the investigation of scientific problems con-
nected with animal husbandry are comparatively new movements in this country, 
which wilt certainly be attended in time with far-reaching results. Already they 
have invested the work of stock breeding with an interest and a significance in 
our national outlook, 

Every part and aspect of the subject is dealt with, as far as possible, in a 
manner consistent with the object in view in these fine and well printed and illus-
trated volumes. They include the work of many writers, each a specialist in his 
subject, whose name is well known to breeders in every stock-raising country. The 
whole work is a comprehensive, complete, and practical treatise on Live Stock on 
the Farm . The editor, contributors, and publisher alike leave obviously spared no 
effort to make it, whether in its general conception, its arrangement, or the character 
of its contents, a really useful book of reference to the farmer and stock breeder. 

Eacle volLnue of the set of six is replete with many plates depicting typical 
specimens of the breeds of livestock with which it deals. Volume T. covers the 
Principles of Breeding ; Breeds of British Cattle ; the Improvement of Cattle ; and 

the Selection and Judging of Cattle. The contents of the other volumes include :-
Volume II.-The (;eineval Management of Cattle. The lii'eeding of Cattle . The 
General Principles of Animal Nutrition. Diseases of Cattle . Volume Ill.-Breeds 
of Horses . The General Management' and Feeding of Heavy Horses . The Manage-
ment of Light Horses . Common Diseases of the Horse. Volume IV.-Sheep 
Farming. Breeds of Sheep. General Management and Feeding of Sheep. Diseases 
of Sheep. Volume V.-Breeds of British Pigs . The Management and Feeding of 
Pigs . Bacon Curing . Diseases ~of Pigs. Breeds of Poultry. The Management and, 
Feeding of Poultry. Profitable Poultry Farming. Diseases of Poultry. Volume VI. 
-Bees and their Management . 

	

Goats and their Management . 

	

Dogs and their 
Management . Ferrets and their Management. Asses and Mules. 

A eomprclieusive index completes a very useful work that should find a, place on 
every farmer's book shelf. 

Our copy is from the Queensland Book Depot, Epworth House, 232-4 Albert 
street, Brisbane . 

Through the advantage of a special purchase the management of the Queensland 
Book Depot is able to offer the complete set for £2, a charge very much below the 
publishing price. 
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be Young rarmer . 
NOTES ON CALF FEEDING . 

Contributed by C. I` . \iaGRATEI, Supervisor of Dairviug . 

No fixed rules eau be laid down for the feeding of calves, becauisc the feeding 
depends not only upon the age of the calf, but also upon its size, health, and 'vigour . 
Therefore the quantities of feed mentioned in the following table arc to be taken 
as guides only-to be decreased or iucre,ised according to the expericuce gained 
from the feeding of any iudividual calf. 

The young calf has a small stomach, and the calf \vhcu running with its 
mother takes mills 'frequently and in small quantities . Therefore, iu hand 'feeding, 
the greatest care must be t;ilcai not to over feed with mills of any description . '.Too 
large; an alloNvance of mills produces indigestion and scour. 

When a young calf has been Nvitlront feed for some hours :nrd is then nllowcd 
to take as much mills as it will, it is apt to gorge itself, thus causing digestive 
troubles . 

Milk . 
A calf, weighing soiuewherc ,about ,i0 lb . at birth, for the. first few days should be 

given froiu :i to 8 11) . per day of its mother's milk, divided amongst four feedings . 
Somewhat more is given to a calf weighing ;bout 1110 lb . at birth-viz., 8 to 10 lb. 
per day of the mother's mills distributed over four feedings . 

All mills fed should be at blood heat-viz ., froiu 95 dog. to 100 dog. :Gala. 
11' the calf is healthy and strong, at ;trout ten dav-s old the whole mills m;i .\ 

be gradually replaced with separated milk . 

Grain. 
Whoa from two to three weeks old the calf can be taught to eat ground grains 

or concentrates, by placing a. little of the ground grain or concentrate at the bottom 
of the tin 1`roui which the calf has just finished drinking its milk . 

Ground grains include such material as maize meal, br ;ui and 'polhurd, ;ground 
oats, Kaffir corn meal, barley iacal, &c . Better results are obtained by feciting a 
mixture of grain, than by feeding one grain alone. 

Concentrates . 
Concentrates include linseed, cocoanut and peanut calve and coca-is,, and calf 

foods. 
When the concentrate is crnti'rely linseed meal it must be first mixed to a 

smooth paste with a. little water, then more water added and the mixture boiled 
from ten to twenty minutes, before being fed to young- calves . 

Feeding Tables . 
As l;efore stated, the following; tables are to be used as guides only . The 

time when feeding mill: should stop depends upon a number of conditions-viv., 
whether the calf is strong and healthy, and if food other than milk, such as good 
hay and grain and young pasture is available. 

As a rule, not more than 18 to 20 1b . of iaillz per day are foil to calves. 
The aniouut of luccrue hay given to young' calves should not be excessive, as 

such excess is liable to cause scour. 
Any uneaten Lucerne, oaten or wheaten liav or chaff, ground grain, or concen-

trate, should be removed and feeding vessels cleaned, and fresh material given for 
the next .feed. 

Additional Mineral Requirements . 
A mixture of 1 Dart by weight of salt with 2 parts by weight of finely sterilised 

bonemeal or 2 parts of fnely ground Nauru phosphate should be dusted over the 
ground grain or concentrate ration . 

Substitute for Separated Milk . 
If separated milk is not available, dried skiin mills powder, or dried butter 

mills may be used I) y t;iking 1 lb . of either of these materials and mixing with 
9 lb . of water, anil using such inixture in the same way as separated milk is used 
in Table No . 1 or T;ible No . 2. 
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'.TABLE No . 1.--FNLDINC Con-LIVER 011, AND GROUND GRAINS IN ADDITION TO 
DIILIC, HAY, AND PASTURE, 

Age. 

A p' . 

15 

(Compiled by 1: . H. Giuney, Senior Analyst.) 

! Lb . Lb . 

TABLE NO. 2-F1TL,iDIm', CONCENTIZATI?.S IN ADDITION TO MIZI(, I-FAY, AND PASTIIHI. . 

Hay. ~ 1'a,ture . 

1 week . . 

	

:3 tunes 
10 days . . 

	

'rwiea 
11 days . . 

	

ditto 
1 2 d ays . . 

	

ditto 

	

' 
B (lays . . 

	

ditto 
14 (lays . . 

	

ditto 

	

1 
15 clays . 

	

ditto 
16 (lays . _ 

	

ditto 
17 days . 

	

ditto 
18 clays . . 

	

clitto 
1(1 d ays . . 

	

ditto 
211 days . 

	

ditto 
21 clays . 

	

ditto 
22 (lays . . 

	

ditto 
23 (lays , 

	

ditto 
24 days . . 

	

ditto 
25 (lays . . 

	

ditto 
26 (lays . . 

	

ditto 
27 (lays . . 

	

dittoa 
28 (lays . , 

	

ditto 
5 weeks 

	

ditto 
6 weeks 

	

ditto 
2 months 

	

ditto 
.'3 months 

	

ditto 
6 months 

	

ditto 

~x x 

I 
Clean Watm! Coneentrate 

per (W" . 

I 

Hay. Pasture . 

8-0 
8-5 t1-5 . . . . . . . . 
8. 0 1-5 
(G 2.5 . . . . . . . . 
-o 3 5 . . . . . . 

6-11 4.5 Access to A little . . A. little . . . . 
5-0 5.5 ditto . . ditto . . ditto 
"1-0 6.5 ditto . . ditto , . ditto . . . . 
3-11 7-5 ditto . ditto . . ditto . . . . 
2-11 8 "5 ditto . . ditto . . ditto . . . . 
7 -11 9-5 ditto . . ditto . . ditto . . 
0-5) ! 10 5 ditto . . ditto . . ditto 

12 .0 ditto . . .i to 6 oz . . . Ad, lib. . . On pa;cure 
. - 13-0 1 ditto . , ditto , . ditto - - ditto 

14.0 ditto , ditto , , ditto . - ditto 
. . 15-0 ditto . . ditto ditto . . ditto 

l0 r, 0 ditto . . ditto . . I ditto -- ditto 
- . 16 .0 ditto . . ditto , . ditto . - ditto 
. . 17-0 ditto . . ditto . . ditto - - I ditto 
. . 18 .0 ditto - , ditto . . ditto . . ditto 
. . 20 .0 ditto . . ditto - 

. 

ditto . . ditto 
. . 20 .0 ditto . . 8 oz . . . ditto . , ditto 
. . . . ditto . , 1 lb. . . ditto . . ditto 
. . ditto . . 1 a to 2 lb . ditto - ditto 
. . . . ditto . . 2 lb. . . ditto . . ditto 

l week . . 3 times 8-t1 I . . 
I 

10 days . . Twice 8.5 0-5 
11 days . . ditto 8-11 1.5 
12 clays. . ditto 7-5 2:5 . . . . . . . . . . 
13 (lays . . ditto 7 Il :3 . 5 . . . . . . . . . . 
14 (lays . . ditto 6-0 4-5 Aceess to 2 tea- A little A little . . 

spoonsful 
15 days . . ! ditto 5-0 5-5 ditto . . ditto . ditto ditto . . 
16 days . . ditto 4-0 6-5 ditto . . 4 tea- ditto ditto . . 

spoonsful 
17 days . . ditto 3.0 7-5 ditto . . ditto . 

- 
ditto ditto . . 

18 days . . ditto 2.0 8-5 ditto 2 table- ditto ditto . . 
spoonsful ! 

19 clays . . ditto 1 . 11 9-5 ditto . . ditto . . ditto ditto . . 
"20 days . . ditto 0-a" 10-5 ditto . . ditto . 

' 
ditto ditto . . 

21 days . . ditto . . 12 .0 ditto . . 3 table- 5 to 6 oz ., Ad lib . On pas- 
spoonsful tore 

''2 days . . ditto . . 13-0 ditto . . ditto . . ditto ditto ~, ditto 
23 days . . ditto . . 14-0 ditto . . ditto . . ditto ditto ditto 
'24 clays . . ditto . . 15-0 ! ditto . . ditto . . ditto ditto ditto 
25 days . . ditto . . 15-0 ditto . . ditto . , ditto ditto ditto 
26 days . . ditto , . 16-0 ditto . . ditto . , ditto ditto ditto 
27 (lays . . ditto . . 17-0 ditto . . ditto . . ditto ditto ditto 
2,8 days . . ditto . . 18-0 ditto . . ditto , , ditto ditto ditto 
5 weeks ditto . . 2t)-0 ditto ., ditto . . ditto ditto ditto 
6 weeks ditto . . 20-0 ditto . . ditto , . 8 oz . ditto ditto 
2 months ditto - . 20'0 ditto . . . . 1 lb . ditto ditto 
3 months ditto , . 20-0 ditto . . . . I'to21b. ditto ditto 
6 months ditto . . 20-0 ditto . . . . '2 lb . ditto I ditto 
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The following answers have been selected from the outgoiirg mail of the Gover-rr-
ment Botanist, Mr . C. T. White, I+'.L .S . :- 

"Thorn Apple ." 

Cnswers Fo correspondents. 

BOTANY. 

L.D.C . (Emerald)- 
The specimen is Dohrra farox, a species of thorn apple, an ill-smelling, coarse 

annual weed that. first m ;ide its appear>rnee on the Western lhurliag llowns 
about 1916 . Since then it has spre.:d, though rather slowly, to other parts 
of the State. The whole plant, like others of the genus is poisonous. We 
cannot say how the plant (- :tit)(! here, and there is souse doubt about its native 
country. It is generally regarded, however, as native. to Spain and Sicily . 
Attention was drawn to tire plant by means oil in article and illustration 
which al:yeared in tire `°Queensland Agricultural Journal" for July, 1917 . 

Mission, Sour, or Yellow Grass. 
A.H.K . (Woombye)- 

Your specimen is Pa.spaluaa cmijugahmi, the lIissiorr Flrass, or murc commonly 
known in Quecus'h :ml as Sour (bass or 1"ellow 0rass. ()a the Athertou 
Tableland, where this grass is very 2bulrcbmt, it is looked upon as very poor 
fodder for dairy cattle, :cod also tends to overrun a pasture to the exclusion 
of better grasses such :is ordinary Paspalum and Rhodes . Cows :ire said to 
milk very poorly on it . The ;r ;(ss is very common throughout the Pacific, 
a,nd Ave leave seen working 1)1111("8 in New Ucriue ;i, do quite well on it in thr 
absence of other fodder . Nevertheless, the experience of practical dairy 
farmers ill Queensland is that the grass is praetie:filly useless from a dairying 
standpoint . Seed is not stocked by the nurseryuu" u. 

Wood-Sorrel . 
V.J .B . (1\Iiles)- 

Your specimen is not a- clover, but Oxalis cor°)ctic:rlWo, a species of wood -sorrel 
It has no particular value as a fodder . 

Grass (Neurachne) Identified . 
N.A.R.P. (Townsville)- 

Your specimen of grass is an undeseribed species of Neuraclme. I collected 
some of the grass myself some years ago at 13 :irealdine . It will be named 
acrd described when fir. Hubbard is publishing his account of the Queens 
land grasses. The genus is only a. small one but contains souse quite good 
fodders, one of the best known of which is Neuraelme Mitchelliana, the 
so-called Mulga. Mitchell moderately abundant in parts of South-western 
Queensland and Northern New South Wales. 

Black Mauritius Bean . 
P.A.G. (Townsville)- 
The name of tire bean from Innisfail is Stezolobiacm aterrbnuen, popularly 

known in Queensland as the Black Mauritius :Bean, fairly extensively grown 
throughout the tropics as a green manure, especially for cane fields . The 
plant has long been known in cultivation, but its exact native country is not 
known. The beaus, so far as we know, have no value at all as food for 
stock. The bean . i s sometimes' confused with the Florida Velvet Bean, but 
this is really a different plant. 

Alton Downs Blue Grass (Andropogon nodosus) . 
G.B.B . (Rockhampton)- 

Your specimen of grass has been determined by Mr . Hubbard, of the Kew staff, 
who is now in Brisbane working on Queensland grasses, as Andropogorc 
xodosus, a native of India. . In the nomenclature now adopted tho name of 
the grass would be Dichanthium nodosum, the genus dndropogon as under-
stood by older authors having been divided up into a large number of 
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Needle Burr . 

smaller ones . The species mix origi!mlly (tescribe,l front xtieeirateus colloct.c(l 
in Mauritius . It has .also been footol ill India, Imorbon, Rhodesia, New 
Caledonia-, and the West holies . I1 is prolnikly a native of Jtolia and has 
been introduced elsewhere . Lishoa (List of 11orntlsiy Grasses) states that 
it is used as a fodder iii tltc Bmtilrov district . Spcciowus were first sent 
to the IIerbarimu in bray, 1917, from Alton Downs by =\lr . Brooks. L;rter 
(\larch, :19?6) it was reccivcd front \Ir . A . 11 . \V . Cunningltam, of strath-
mere, Bowel) . \lr . C1v uodliug forwanied specimens Inst .\Brit which lie hail 
collected from t1te grass plots :it An-lier . Ile gase tile common Lance :is 
"Altos Downs Blue Urars." cl'lle specimen was then named Andropogorr 
anaidatu .s . Tltc latter is a distinct huliati atul African species, and has 
not been found ill Qlu'cusland . Tltis grass Itas been ttsmill .}- placed as ;t 

variety of Andropof/on rnrirosns 1 . . It differs front that species ill its more 
robust habit, longer :twits, tall([ ill the pe(lutu-les of tlrr r;wcntes aril the. 
apes of the cultns being densely polwsccut . 

R, a. (13un(Iaherl;)- 
Your specinteat is !I nurranlns spinoatts, 

	

:i 

	

native 

	

of 

	

tropic :il 

	

Asia, 

	

:t 

	

common 
all-anal weed in roost tropical and snlrtropic :tl countries, including Qlneens-
land . It is most popularly known in (aneea ":lau(I as oce(Ile bare, and is 
most abundant oil the Atlterton T:tlthvlaud . It is not ltoisooous ill all y wny ' . 
as a matter of 1'110 is recorded as being used as spinach Its- the 1lsintios 
ill fillies of scarcity of food . A uunilter of weeds allied to it, common its 
India aucl Australia, ;ire nse(I its tlu, smite way . 

Grasses-Chloris barabata, a Native Pamlcum . Crotalaria striata . 
J .H . (Cairns)-_ 

Tlte grass with the purplish seed-lo' :uls is Clr'oris baraba'ta, ;t species allied t(, 
the Iiltodes grass and very cotntuot, in Centntl and North hlueeuslnn(1 . 
Some ycnrs ago it was boomed somewhat as a, fodder, but later esperienees 
(lilt not seem to bear this out . Tit- smaller grass is Ponirant dislanhoram, 
:1 Lattice Panic (grass, rather c- :iluable both for forage and hay purposes. 
Thcc weed is Crotalaio striat(l, :t plant poisonous to stock, though apparently 
not often eaten by fltcm . A pamphlet reprinted from fit( , "Qoeenslatt(t 
Agricultural Jonrual" has keen posted for your inforttuiti(ral . 

Stagger Weed . Mallow. 
(' .-P TN. (hinga,roy)- 
Of your two speeinteus, otte ill flower is the St :,tgger iVeed, StacJry.s arvcnsia, 

:t very common weal ill cultivation haddocks ill Queens;land and proved by 
feeding experiments to cause; "sta,,gers" ill working stock . Resting stock 
sto'll as dairy cows do not seem to b-come affected Ity it . 

	

It is also commonly 
known :is Wild 1fIiut or Nlint Weccl, though this oame is applied to a number 
of allied plants ill mldition . The outer specimen bore ucither flower nor 
seed, but. we sltonl(I say it represents a s(((uing growth of the common 
Mallow, llfolva parvillora, wlticlt lugs been proved to cause "shivers" or 
"s:tnggers" ill stock also, as prose,l by feeling experiments ill New south 
\Vales, but we have tu'ver heard of any trouble being cainsed by the plant ill Q,ueenslaud, \Ve think it is only when the. Itlant is in very great abundance 
and of a very tall rigorous groivth that any trouble is experienced . 

Polypore (fungus) . 
D.A.W . (eraser Island)- 

The specimen represents the underground or ntyceli:tl stage of a species of 
Polypore . The Polypores are fungi found both growing ill the ground and 
on trees and dead wool] . Their elaiof eltarncteristic is that the shore-bearing 
surface is covered with a munber of tuinnte pores or hits . These under-
ground tubers are occasionally dug ill) ill Australia and are generally 
regarded as representing one species, Polyporus D1iillittoe, but that cannot 
be proved of course, ns fruiting buds are so rarely produced . The fruiting 
bud comes up ill the form of mushroom-like plaits above the surface of the 
ground . They have been known to send out kltese fruiting buds when put 
awiy ill museum cases . The tubers are supposed to have been eaten by 
the natives ill the early days, hence tlto name, sometimes applied, of 
Blackfellow's Bread . 
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Poison Peach. Cassia . 

M.K . (Mt. Fox, I.ugliam)- 

If you wish to learn the names of the carious uvceds mul undergrowth on your 
property and the report on their properties, we would advise you to send 
specimens for identification . The specimens should consist of a shoot a 
few inches long and bearing either flowers or seeds ; they should be dried 
flat between sheets of newspaper for a few days before sending. They 
should also be numbered, a duplicate being kept similarly numbered for 
checking for identification when the report on them :is received . 

The plant you describe as 'Wild Peach or Poison Peach is l'-renta 
aspera, generally regarded as very poisonous, though we have at times 
seen stock eat freely of the plant without ill-effects following. 

	

Tile trouble 
is the formation in the leaves of a, prussic-acid-yielding glueoside which 
only occurs now and again, and what controls its presence and absence is 
not known. The plant you describe as Arsenic Bush is, we should say, a 
species of Cassia . This plant generally c;iuses severe purging in stock if 
eaten in gn.antitv, laic on the whole no ill-effects follow . 

Grasses, North Queensland Coastal Country . 

INQUIIZER (Innisfail)- 
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Rice Grass (Spa)fin(t . Touvsendii) is quite unsuitable for your locality. It is 
essentially a cold country plant and we are practically certain that the 
climate, even as far south as Brisbane, is too hot for it . 

	

Probably for your 
purpose the best grass is Panacum vsatticum, common everywhere in North 
Queensland and generally regarded as a valuable grass for binding river 
banks. It has the advantage of being a very rapid grower . Another grass 
that could be tried is the common BuY'a,lo Grass (Stenotiaphrunt ameri.-
canunt) . Where land is muddy and subject to covering by the tide you 
could try the Common Reed (Phragnniie.s comuotitis) . This species grows 
quite well in moderately salt water and is fairly common in parts of North 
Queensland . We do not remember seeing it on the -Johnstone, but it is 
almost sure to be there, as it is fairly common about Cairns . You mention 
small bamboos. These are worth trying, but for rapidity of growth probably 
the Spanish Reed, some times called flue Small Bamboo in Queensland 
(drundo donax) would be worth planting . You do not state whether soil 
is muddy or sandy, but we think it Nvould be advisable to snake at least 
trial plots of all these grasses, 

Bird's-foot Trefoil. 

INQUIRER (Sydney, N.S.W.)- 

Bird's-foot Trefoil (Lotus austmilis) is more a constituent of Southern pastures 
than it is in Queensland, though it does grow here practically everywhere, 
though not usually in very large quantities . It has been proved. poisonous, 
the poisonous property being a prussic acid yielding glucoside, such as is 
present in young Sorghum and some other plants. It is poisonous to stock, 
especially if eaten in quantities and on an empty stomach. We cannot 
say the exact amount necessary to kill a beast, but in any case this would 
vary very considerably with the condition of the animal . Possibly quiet 
browsing stock would be unaffected by it, as they so often are by these 
prussic acid producing plants . 

Measurement of Log Timber . 

J.H.P . (Buderim)- 

To find the superficial feet of timber in a tree, take one-quarter of the circum-
ference or girth in inches, multiply by itself, then multiply by the length 
of the log in feet, and divide by 12 ; or, if the girth does not divide by 
four evenly, multiply the full girth in inches by itself, and by the length 
in feet, and divide by 192. That is the general rule in use by Queensland 
timber men. A log 50 inches in girth and 20 feet long would yield by 
this method. of calculation 260 superficial feet . 
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:Staff Changes and Appointments, 

General PoFes. 

M: . J . J. Purcell, Temporary Stock Assistant, has been exempted Trout the 
operations of Section 18 (3) (r) of the Puldic Service Acts, and his services have 
been continocd for the period fruit the lst itdy, 1930, to the 31st December, 1930 . 

Messrs . C. A. DI . Reid :ind C. .l. Loselr;, of ludooroopilly, have been appointed 
Honorary R-ingcrs under and for the purposes of the Animals and Birds Acts for the 
newly ereated Sanctu ;try at "Lone Pine." 

Mr . (' . Dorrell (Yanko St :itioo, vi ;t Tluu-gotuiu(lali), 1\Ir. E. G. Conrick (Nappa-
,tlerrie Station, yi :t Nocuttdra), and \Ir, Nt . A . Seagar (I)avntar, via Thallon), have 
been appointed Ilouor :try luslwetors of Stock as froul the 19th .July. NIT. W. C. 
Mylrea, of Lcmra St:ttiou, via Nlarlborongh, ha, been appointed ;cu honorary Ranger 
under the Atdutals :tnd Birds Acts . The services of 3lessrs. P. C. Sliaw and P. J. 
Short, Temporary Inspectors of Sluugfterhouws at Cairns and Warwick respectively, 
have been coutinncd trout the lst Jolt' to the 31st August . 

Mr . K. 1T . Ilenderson, h'ield Assistant, Callide Cotton Research Station, Biloela, 
has been transferred to 1f:tratah, in the Upper Baruett 1)istriet . 

Mr . 11. 1`1:ttwgao, lospcctor of Slaughter-houses, Bundaberg, has been appointed 
also an Inspector of Broods . 

'The Brisbane Show . 
The house of Pilw Brothers, Queen street:, extcuds to country visitors for the 

Show o-a cordial iotvit:ition to call :iod wake thcotsclves known. Many different 
departtnonts :tt Pike Brothers cater completely for the auau out of town all([ many 
visitors nialw it a rcgrthir practice to stroll through the store and note the many 
items of ;apparel that :Ire introduced l-or their eslweial benefit front time to time . 

'Sanctuary for Animals and Birds-Brisbane Catchment Area. 
An Order in Council li :is hectt issued under the Animals and Birds Acts 

declaring the Brisbane \f :tter C;ttchtuent Area, \fount Coot-tint, Reserve, and 
:adjoining- hinds to lw :t Sanctuary under the Animals and Birds Acts . 

Most of this hind has liven declared e:tuctuarics at various times since 1885, 
and the lo'll- Order in Council consolidates the blocks into one sanctuary, with the 
addition thereto of certain other blocks . Roughly, the sanctuary now" takes in the 
whole of the li :trish of hholo, and portions of the parishes of Chuwar, Said, Sarnford, 
i:noggcra, Lolooroopilly, :acid Nloggill . 

Alaps of the s:tucto :tl°y :arc being lnrlutre(l, ;iud these .will l e cIispla,yod :it suitable 
places oo the hutds concerned. 

Tomato Packing-A Handy Wall Chart. 
A very useful wall chart, coaupiled by the Instructor in 1i'ruit 1'achiug, Mr . Jas, 11 . 

(aregory, is now on issue to touiato growers at the (lead Office of the Department of 
Agriculture :and Stock. As, most growers kno\c, correct height and contpaetuess of 
fruit are essential it) tilt, socccssful c:arrhage and tmtrketiog of fruit. .Ill this chart, 
Mr . Gregory shows, by well reproduced Ithotographs .and diag'rani:a, the right way to 
pack fruit in :a simple and gr :tldtiv way. 14.very tons :ato-grow(r should find a, place 
for it on the wall of his pacl<ing sited for ready reference. Application for a copy 
should be made to the lLtdcr Secretary, 1)elaartutent of Agriculture and Stock, 
Brisbane . 

Sectional Group Committee Elections, 
On the Sth August, 1929, R.egnlations 73 to 77 under tile. Fruit Marketing 

Organisation Acts, setting out the electorates for the annual elections of the Banana, 
Pineapple, Citrus, I)eciduous, and Other Fruits Sectional Group Committees, were 
.approved. For the elections this year, it) the cases of the Pineapple, Citrus, and 
Other Fruits, the c ,lec°tor:tte boundaries arc slightly different. Accordingly Regula-
tious have been issued rescinding Regulations 74, 75, and 77 nta.d e last year, and 
substituting new ones . Tlaa, se now regulatious set out the electorates which will be 
recognised in the forthcoming elect'ious of the Pineapple, Citrus, and Other Fruits 
Sectional Group Connuittees . The electorates recognised in 1929 for the Banana and 
Deciduous Committees will be again recognised this year . 
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Sanctuaries for Animals and Birds . 

The following places have been proclaimed Sarcctuarics rulder and for the par 
poses of the Animals and Birds Acts, in which it will be unlowful to kill or capture 
any Native Bird or Anirnal :- 

Baby Beef, 

(1) The property of Mr . C. A. M. Reid, at Indooroopilly, known as "Lone 
Pine," a tourist resort, comprising in area of about 32 acres, consisting 
of portions 130, 133, and 139, parish of licdoorooldlly, county of Stanley 

(2) Reserve for Abattoirs, Wolston, R,. 1230, yarisli of \voogaroo, county of 
Stanley, comprising an area of about 223 acres 2 roods ; . 

(3) Part of the property of 1\2r . St . J. liobinsou, lcnowrn ns "Mount St . 
John," oil the Ingllam road, near Townsville, comprising an area. of 
=126 acres, consisting of resubdivision 2 of sululivisiou 2 of portion 77, 
parish 

	

of Coonanbelali, county of 

	

I'll p1lilistolic, 

Subsidy to Agricultural Societies. 

Up to the present, under the Regulations governing the lrcymcat of snhsidy to 
Agricultural and IIcn - ti(ultura.l Societies, uo subsidy has hecu payable to any society . 
other flan those in existence before! the lst July, 1890, which has heen or sliall be 
established within a rodias of twenty wiles' of any Idaco ill which there is a society 
in existence. A Regulation has now been passed rescinding the relevant Regulation, 
so that ill future subsidy may be payable to any soeicty cstaldished within a radius . 
of twenty miles or :iuy place where :i, society has already been cst:ddished . 

"The baby beef daze is said to have hit the I':u " ifie Co,ist," a Chicago live stool; 
market prilrer remarks editorially in a recent issue. 'there was a. thue, quite a few 
years ago, when the demand for baby beef might have been, ,with some show of 
justification, denominated as' a "craze." The fact is that the tread towards baby 
beef in recent years has been about the clearest manifestation of sanity ill relation 
to food buying that has been made by any class of eousumors. It lrls been in line 
with changing living and housing conditions. It made the liousewife's money go 
farther in the purchase of foods, and kept beef on the nnenn of many a home . It has 
rebounded to the benefit of the producer of beef cattle, making possible a quicker 
turnover and eliminating inueb of the hazard of beef making . 

	

If baby beef making 
is a "craze," it is to he hoped that other lapses from sanity equally as beneficial 
to the cattle industry and the beef consuuiers will occur lit frequent intervals, says 
the editor of "The T-fereford Journal" in U.S.A . 

State Wheat Pool Election Regulations . 

Regrclatious under "I'he Wheat Pool Acts, 1920 to 1928," have been issued 
rescinding the old State hvheat Pool t'leetiorr hegrulntions 

	

made in 1926, and 
substituting new ones therefor. 

	

The now Regulations differ from the old ones in the 
following particular ,; :- 

(a) The Minister may now appoint a returning officer to conduct elections',. 
whereas previously the tinder Secretary conducted any election . 

(b) The growers' representatives will be appointed for a period of two years, 
the first of such periods to corumence on the 1st September, 1930 ; the present Board 
holds office for one year only. 

(c) Each representative mast now be a bona fide wheatgrower ; under the off 
system, any person is entitled to election as growers' representative on the Board. 

(d) The -Minister may publish the notice calling for nominations, the nomina-
tions received, and the result of the elections, in such newspapers as he thinks fit, but 
'in at least one paper circulating in each district ; in the revoked Regulations certain 
papers are specified for cac'h district in which such notices must be lvablished . 

(c) The voting at all elections will be preferential ; under the old system' 
preferential voting is optional . 

(f) Questions arising in eouneetion with any election shall be decided by the 
returning officer, not by the Under Secretary as leas, until the present, been the case . 

(f7) The Minister leas now the power to declare any election invalid, and order 
another ; under the old system It(, had no suell power. 
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Finance for Barley Board. 
An Order in Council has been issued to provide for finance for the Barley Board . 

This Order sets out the conditions under which the 13o;ird may borrow moneys to 
enable it to carry oil its operations, and the nuznuer ill which securities may be 
granted. The conditions are the same as those applied to other Commodity Boards . 

The Queensland Canary Seed Board-The Season's Returns, 
The Queensland (,'angry Seed Board completed all operations ill relation to 

1929-10 crop by 30th little . Board teeotmts were closed expeditiously, and pool costs 
were moderate, thus enabling a. paymcut to growers of y2s ] .5s. :t ton net, that 
cannot be other than satisfactory . 

	

There c;nue to the pool 280 tons 2 cwt. 3 qr . 1.4 11t . ; 
the eleanings and grading,,,, totalled 29 toms 2 cwt. 2 qr . Ili 11) . ; this indtulcs wastage 
from two especially dirty lots . 

	

From one of these lots there vv ;is nn cwt. of wastage 
through inildevv, couvttlvulns, bla ,k oats, and ttu unknown seed vvldelt was most 
difficult to eliminate. 

	

This eonsignrnent was put through the cleaning machines 
several times before it vvas marketable . 

	

Another consiguntent opened up badly, and 
a. very big parcel of gradings was sent hack to the consignor. 

The character and quality of the seed is such its to etwonra.gc its extensive 
cultivation, and if given a continuance of the of the well-warranted embargo it will 
be found a profitable crop to grow . 

	

It is doubtful if any other crop yields as good 
a net cash return. The greatest charge against the 1929-30 erop wits the wastage, 
also the atteitdtrnt cost of cleaning and grading. In many eases repeated cleaning 
was necessary, as the Board was determined to market a. seed that wonhl in every 
way compare with 1V[oroccan and other imported seed . The Board earnestly emphas-
ises that if the paddocks' are kept clean, weeds kept down, and greater care exercise([ 
in harvesting operations, a tremendous wastage would be saved and profit correspond-
ingly increased to the grower . A hcrge proportion of the vvast;tge is made up of 
broken seed ; surely a little care ex^rcised ill machine adjustments would well repay 
the grower and save the seed . A little reflection on the 'part of growers will convince 
them that, ap ;trt from the loss' occasioned by cost of extra deauittg5 and gradings . 
there also is the cost of raihtge on this wastage. 

After 1st Deecntber, uo imported seed vv'ill be accepted ;It any° port ill the 
Coil] nonwealth, so it is ul> to the Darling Downs Partners to honour the confideac( 
which the Federal Govertnnent has shown in their splendid soil outd climate, and 
grove at least all the seed that the Commonwealth consumes . The soil will produce 
the crop ; the grower should therefore do his [tart and market tip-told canary seed . 
Tlte A.ustrali :ttt market can ;tbsorb about 1, .500 tons of canary seed during the year, 
so there is plenty of margin for increased acreage. 

A New Sanctuary for Native Birds. 
Murray 7s Lagoon, ue;tr lioc-khampton, was declared to be a Sanctuary for the 

protection of Native Birds ill 1901 . An Order in Council lots nevv beets passed 
rescinding this declaration, in([ declaring Reserve 12 . 219 (area G90 acres) containing 
Murray's, 1epl;oon, and Crescent Lagoons, l :trislt of Rockhatnpton, conutY of Living-
stone, to be a Sanctuar}" under the Anint :tk and Birds Aets, ill vvltich it shall ie 
unbiwful for any person to take or kill :ill .\sntintal or bird. 

No Open Season for Opossums . 
The Minister for Agrievtlture and Stodc (-lr . 11 . F. Walker) bas announced 

for the benefit of trappers and other interested parties, that lie desires it to be 
definitely understood that :in open se :tsorl will not be prOCIAtnecl fur olto ;;stuns during 
the present year . lie desires also to point out that no traffic ill opossum skins will 
be permitted, a,rld in this cot(ilcction the ('0-operation of the Police and the Railway 
Department has been sought. The -Minister ;tlso vvis'ltes to impress oil trappers the 
fact that sales of opossum skins cannot be eottductcd until an open season is again 
proclaimed. 

Regulations under the Farm Produce Agent Actss. 

Regulations h;tve been passed under tits Farm 1'roduee Agents acts rescinding all 
previous Regtdatious and substituting mete ones therefor . The chief difference 
between the old and new is that the new ones clearly specify the nature of books to 
be kept by a produce agent. The Registrar, however, is empowered to exempt agent 

front adhering to the particular form of aceourltaney tneotiotted, provided that 
the s;vstent in use enables ;all sales to 1t_ properly traced . It is now contpr;lsory for 
an ngcut. to keep all his books and documents :J night, ill :t tire-'proof safe . 
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In 1928 a levy ivas inaele on all pap :ttvs, for advertising Inirposes . At the eild 
of 1929 there i\-as an amount of 'L113 debit outstanding, which has been. spent by 
the Committee of Direction on the growers' behalf . 

	

In response to a request from 
two Local Producers Assovintious, the Committee of Direction eonditeted a ballot 
of papaw grm\-crs on the question as to wIietlier a levy be struck again this year ill 
order to wipe off the debt . A total of 226 ballot-papers were posted, acid 116 were 
completed :ill([ returned, of wliieli 94 wore ill favour and 22 against the levy-. The 
Committee of Direction accordingly recommended that additional Regulations be 
issued under the Frtdt \larketing Organisation Acts to provide for this levy, for 
advertising litirposes . As a result, the Governor ill Council has not\- approved that 
Regulations 189 to 199 under tit( , acts referred to be issued to hro\-ide for a, levy oil 
l,upaws by the Committee of Direction . 

7'lie levy Shall be payalde by grwvers of palait\-s nia.rketed front the 26th Julie, 
1930, to the 270 .Bate, 1931, at tile rate of oue penny per imahcl case . Tile levy 
shall be collected by all agents, and paid to the Continittee of Direction fortnightly . 
In the ease of papaws sold privately, the grower nmst furnish monthly a statement 
of realisation of such sales, and pay to tile Cont,tiittev of Direction the aniotint of 
levy due . 'flee brooks of any agent may he inspected bY any antliorisod officer of the 
Coniriiittee of Ilireetiou to ascertain Mietlier the Kegula.tions :it. ( , heilig complied with . 
Auy person failing to Pay the levy, or otherwise committing a Breach of tliese 
Regulations, shall be godly of ten offence, aiol be liable to a peimlty not exceeding £20 . 

1n an :Adress at a recent itteetirg of the Pig .hulustry Committee of Neiv South 
-Vales, 1)r . 11 . R, :~ediloti, Director of the Glonfitltl Netorhiat ;v Researeli Station, 
New South Wales, suited that fresli pork may maintain its iofevtivity for seventy- 
three-Mays, and it is pus � ililo that, under certain ciretmistaaces, this period uiny be loll(oll' . 
5o far, all experinn " uts :iiioing to show that bacon made froui infected lugs could 
spread tit(- disease but\-, " hecu negative, bat, of cot :rse, fiat does not prove that, 
bacon ;mil lmm are :ihca,vs harmless . It is certain, hwcever, that the dnngcr from 
lm.eon, &c ., is nowhere near so great ae that front fresh or frozen pork . 

Mildew on Bacon. 
One of dice oli,jcetions to f;irni-cur"cl bacon is that there is great difficulty ill 

preventing flu' deteloloneitt of :t heavy grotvtll of mould on the cured surfaces after 
the coring, ilryiug, ;lull smoking process", ore Complete and tit(' liaeon is stored 
:tw°ay for future us" . Tlie trouble is not a new one ; iocleeil, it has heett a, source of 
:initoyauce both to Imeott faetorie.,, provision stores, and the farming comniuuity for 
ritan}- years, and nito-h loss has heeu occasioned ill snbsequeufy frcshetting ill ; and 
trimming goods so :ifl'ected . (lnrers and chemists alike have for ages been puzzled 
over the rabid grmvtli of tit(, ntorild, ))tit ill recent Years r"sc :trell li ;isliav"d the t\-ay 
to inuelt better results, till-ouglr t\-liiclt, nmvnelaYs, there is not nearly the same. amount 
of trouble o-is fornierlY. It is aplmrent that the mildew 1vlticli develops after tlic 
smoking, hare,, is complete anel tit(' Ieicou has item stored is Iarfe" Ict clue to all 
excess of moisture laitlt ill the nulat anal ill the :Itill osldiere . 19acou is not the only 
class of goods tint suffers, especi :il1Y ill file semi-tropical and tropical districts . Some 
CUr(" PF11 e+v"fi believe tli" tit tit(' g'1'0\\-tit of ntihl"ty is cateotn°tgod, by insufieicnt even 
though prolonfed drying of the meat, anal by tit(, smoking process liciug carried out 
ill a room oi . portion thereof tivliiclt does not allot\- of rabid :itid thorough smoking ; 
for lmcoti is often smoked lib" uterel} " being lning lilt oil rafters ill a r ;moky kitchen or 
by being hoitg' tilt ill a cltinuiey away freuu the lu " ;it, yet in the trade of tit( , sinolce 
front a conthiuolts fire . 

The trouble is riot so apparent ill coldl climates or io dry years, Intl must he 
looked for ill most parts of Australia, especially" during moist or litimid seasons. 
Renioval of the mould does not necessarily ruin flu, bacon or reduce its value, llor 
does tlo " growth of the mould iudictite decomposition, or that the meat is unfit for 
use, for the mildew is readily (,leaned ol'f, and if the meat is then thoroughly dried 
and rubbed over lvitli a cloth sonkoil ill olive or salad oil it will keep clean for duite 
a long time . In fact, the growth of mould wonid be eli"de"d Very largely if this 
precaution of oiling be taken . ill the first instance, as soon as the smoking is complete 
and the meat has cooled off . 

Storing ill a elry atmosphere \\-her e tit(' temperature is normal to cool will also 
be effective, tlioug)r even under the best immagement there 'will be a limited growth 
of mould or mildew ill (Ill( , course . 

	

Provided the meat has not been otherwise neglected 
or depreciate(l ill valve am[ is ill good state elf prservatioa, there is no oveasion to 
seriously worry over the appcaranee of mould . 
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he home and Fhe Garden . 
OUR BABIES. 

Under this heading a series of short articles by the Medical and 
Nursing Staff of the Q?teensland Baby Clinics, dealing with the welfare 
and care of babies, has been planned in the hope of maintaining their 
health, increasing t'hei'r happiness, and decreasing the itiumber of avoidable 
cases of infant mortality. 

2 1 .) 

DIPHTHERIA. 

Of all the epidemic diseases which attack our children, diphtheria is the most 
treacherous and the most terrible ; 

t"ell 
elrerous because it so often begins as a 

slight sore throat, of which the child may make no complaint ; terrible because 
within two or three days a previously bealtlry Child may he struggling. for its life 
against a blocking of its air 1 assages, or the :01sorption of a deadl}" poison, or 
against both at the same time. 

The Seriousness of a Sore Throat, 
It is so easy to make mistakes at the beginning of the illness . 

	

Diphtheria. nnay 
be very difficult to distinguish from other forms of sore throat, and diphtheritic 
croup may be exactly similar to simple croup, except that it lasts longer and, if 
untreated, is almost surely fatal. If a child has a sore throat, that throat must be 
carefully examined by a doctor, and if rtn attack of croup in the night does not 
disappear in the morning a doctor must be sent for. Of course, some children are 
subject to attacks of simple croup, but this does not give any assurance that they 
may not be attaeked by diphtheritic croup. Alany children have attacks of other 
kinds of sore throat, so like diphtheria that it needs an expert to distinguish them, 
and even the expert may be in doubt, and may for safety treat the disease as 
diphtheria, without being certain as to its nuiture. 

`The Cause and Cure . 
Science has discovered the cause of the disease to be a living organism-the 

diphtheria bacillus . The bacillus can be easily grown on jellies and in broths, and 
as it grows there it secretes its poison or toxin just as it does in a child's throat . 
When this toxin enters the living body, the body cells react by secreting an antidote 
or antitoxin. If sufficient antitoxin .is formed soon enough, the child recovers, if 
not, it dies. Too often the antitoxin formed is insufficient, and the child is over-
whelmed by the poison ; or the membrane formed on the throat owing to the 
irritation. of the toxin spreads into the air passages and the child is choked . By 
injecting gradually increasing dos-es of anatoxin (we will explain this word 'presently) 
under the skin of a horse, this animal, while remaining in good health, secretes so 
much antitoxin, that a small quantity of its serum injected under the skin of a 
sick child, before it is too late, will neutralise the toxin and save the child's life . 
If every ease of diphtheria were recognised within the first two days, and the 
remedy used promptly, deaths would be extremely few. Unfortunately, the disease 
will never be always recognised within the first two clays, and with each additional 
clap the death rate rises. Antitoxin has greatly reduced the death rate front 
,dphtheria in Queensland, but there are still many deaths . Although the deaths from 
diphtheria are less numerous, the number of cases of diphtheria are no less, indeed, 
they may be more numerous . Antitoxin will save the individual patient, it does 
nothing to prevent the epidemic . We have saved many lives, but the have failed 
to prevent diphtheria. 

It was hoped that by swabbing the throats of all contacts with diphtheria 
cases, examining the swabs for diphtheria bacilli, and isolating all carriers as well 
as patients until three negative swabs at forty-eight hours intervals have been 
obtained, epidemics might be prevented. This policy may have done some good, 
but after a fair trial it may fairly be said to have failed to prevent the disease. 
The reasons are simple . As a matter of practice it is impossible to get hold of all 
diphtheria . carriers, and even thirty "negative swabs" would not be conclusive 
,evidence of the absence of diphtheria. bacilli. Furthermore, a. large proportion of 
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the bacilli so discovered are not virulent, and to test all the samples of virulence is . 
scarcely pra,eticable . If all children were trained to keep their fingers out of their 
mouths and away from their noses, there would be less diphtheria . But such a, 
result would ent ;iil many years, or several generations, of education, and even tiicu-
no absolute safety would be secured . 

Our Search for Safety . 
In our search for safety we must study the, natural history of tltc disease . If 

an exceedingly minute quantity of diphtheria toxin be injected into the skin a small 
area, of inflammation follows in those who are susceptible to diphtheria, but no 
inflammation follows in those who are immune . This is known as the Schick test . 
In young infants the proportion that react to file test is sinall . 1llost of them 
have derived some antitoxin from their mother's blood, and pcrlcal)s some from 
their mother's milk . From one to three years of age all react-they are all 
susceptible . ],] ;tell year after that the percentage that retwts becomes scualler, and 
after fourteen years it is again lo`v . Between three and fourteen years almost all . 
children have absorbed some diphtheria poison, and most of them become gradually 
immunised . But in a, proportion of these cliilclren either from great natural_ 
susceptibility, or a massive close of infection, or ;i temporary weakening of resistance 
from a "cold," a toll silitis, or other infection, there results ;m acute and dangerous 
illness . Of recent years rve have been able to iuuuuxrise susceptible, that is "Schick-
positive" children, lay a, simple chemical process diplitlieri ;i toxin can be made 
harmless, without losing its protective poN-cer . After two injections of this c`amr-
toxin," as it is called, about 90 per eent . of susceptible children . have been made 
immune, after three injections 9S or 99 per cent . 

Prevention of Diphtheria . 
It is now possible to prevent diphtheria . It can be prevented at any age . 

During the 'first year of life preventive inoculation is under ordinary circumstances 
hardly necessary . 1,'rom t~vo to five years of age the, death rate from diphtheria 
is highest and, consequently, the best time for immunisation is during the second' 
and third years. Rut many children remain susceptible during school age, as indi-
cated by the "Srliiek test," and for them . also hnlutill isation is advisable . Parents 
will naturally and rightfully inquire- 

(1) Is it safe? 
(2) What degree of protection will it give? 

As to (1), we ma.y say that over half a million children have been immunised ; . 
and that accidents liave been extremely rare . With our newest methods no serious 
accidents have occurred . :Those that have occurred have been profoundly sad, but 
in each case the cause of the accident has been discovered, and that it should' 
occur again is nearly impossible . Our methods have much imln-oved . As to (2), 
we must anSw'er that the protection (toes not appear inunediatcly, but that it is 
acquired to some extent within fifteen clays of the first- injection . The protective 
value of one injection is, how°ever, insufficient . After three injections the protection 
given is very great, though not absolute . We have good evidence that it lasts Tor 
four ,years, probably it lasts from six to ten years . It should reasonably be expected 
to proteet children throughout the susceptible period under ordinary conditions . 

THE WOMAN ON THE LAND. 
By F . O . TIOSWORT.I1, B.A ., Queensland Agrieultzrral TIigh School and College .'` 

DOMESTIC AMENITIES . 
N recent years much attention has been directed to tire importance of hygiene 

in l in rural industry . By legislation and otherwise progress is being steadily made 
in, the provision of healthy conditions for both man and beast . To tire farmer 
regulations are sornetirnes irksome at first, but later lie recognises their benefits . 
and wonders holy he carried on without the improvements effected under them . 
Probably there is no more conservative class in the eonimunity than the farmer . 
This is not to be wondered at, for his work is by nature, a more or less regular 
routine . Ploughing, harrowing, planting, cultivating, garnering, milking, separating, 
cleaning utensils, cutting fodder, mincing again and so on in the eternal round,. 
follow one another as certainly as night follows clay . His work is ordained for hire 
and that done he retires to his downy couch without thought of alteration either in 

'Inn a Radio Address through 4QG 
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routine or crop. Ile w:tkc"s ill) one day to tile fact that repairs ar ., needed on 
some of his lnilditigs-he \%-ants nc'w implements, in fact everything outside the 
house se" ents to lwvc" conspired to irritate him . The house alone seems to need 
nothing . JHis p :itie'nt wife appears title([ of night, but she has clone so for years-
The IcitOn "n is still hot :iud on w:tshittg ([ :ivs tile clothes hang on tit(! line as usual-Everything sums all right nTid tit( , icife carries on under conditions that would 
not. be tolerated for &c-t, niiiLutes by hired labour. "Keeping house'' in the country 
is made one of the worst. of jobs, NN-lien it should be, viewed in tile ril,, ht spirit, olio " 
of the best . Living on tit(' land scents to engender with some people a- dotnesti( : 
indifference that is .fatal to :ill refiltcnteut :tml crttslics out that vigorous womctn-
liuc "ss that was so noticeable when tit(, bride first crossed the threshold . 1\otc, 
need this be ? Are Ave boinid to sup]tress all culture and retinenicut in the country? 
'1 'o these questions we, (it' course, give' :tit ciol,liatic "\o." 

A1ach nay be done to liglit .~n tit( , lnirth "n of manual labour . 

	

Progress in civilisa-
tion ut :ty he ,lndged by the amount of reduction in tn :utual work . To what extent, 
it; tnay be aslwd, has the, :i,clual ntaiinal labour of the farmer's wife been reduced 
during the last twcuty years? 

Comfort in the Kitchen . 
Factories in whirls noon :iud wonrn work foot. eight teams a day at the maxitnuni. 

must satisfy stringent bnildiitg rogtilatiolts, :end the equiptiieut mist be, of a high, 
standsl1A . If the tcorh cant he :iceomplislied by sitting clown, then suitable chairs 
or stools luust be 1'rov'ided . If the tcorlc is performed stittiding nit uteri tile, height 
of the taldo is regulated to tile least tiring position . \\'lien it conies to the house 
these provisions are often entirely tieglcrted :noel no thought whatever is given to 
nia.lcing the housewife's worldrig) conditions ec]ually favourable. Conipare tltetu-
cighit hours :t day ill a fit(-tot- A, neuter good conditions, \61:11 rest mauls :trot so forth, 
and sixteen Hours a clay ill :i house, the greater lout of the time Spent in all 
ill-equipped kitchen! 

ll .owever, under tit(' intlucuce (it! org :ntisaticrnts like tile C'onutry Wotnelt's 
Association anti the Town :lull Country \\- omen's CI tib, the tile avvalcening to a fuller 
rcalis :ition of tile situation . Tlu~ general trend of their activities is towards improving 
the working conditions of tit(' wonia) Oil the land, :1111 tit(' general social attl(2nitieS 
oil eoriutry life . 

Its Queensland, tile elinUitiv cotolitiolis call for large, well ventilated rooms so 
that the detached kitelteti :tit([ living moon co-billed seems to be the ideal arrange-
nient. The advantages to be gained by this :u'r:augentent are :- 

(1) Provision call he made for whulows' and doors on both sides to permit 
of cross ventilation . 

(?) The hoes, wife's oiovenietits are niiniinised w-hcn. preparing locals . 
(3) One room only needs cle :uiing u] after each meal . 
(4) The increased size of the room means at greater degree of coolness . 

11' preferred, tit( , kitchen inay be smaller with an alcove for dining . Equipment 
in the kitchen should be grouped to avoid unnecessary work. One square foot of 
glass area to five or six square feet of floor space in the kitchen will give ample 
light . The windows sliould be placed so as to allow of cross ventilation when 
open. Two small windows, capable of opening, one or either side of the stove recess 
will be found of great convenience, for they not only sited light in the darkness, 
but will carry off many of the tunics associated with cooking . 

Too frequently our kitchens are there shells . 

	

The outside wall whether of wood 
or iron faring the inside wall of the kitchen while the rough studs, rafters, and 
roof rentain uncovered, forming a liarbour for insect ]tests and dust . A lining on 
the inside adds to the attractiveness of the rooni, facilitates cleaning, and provides 
a desirable insulating air space and :t, cooler hitcher . A piece of concave moulding 
at the junction of the floor and wall and under wltieh the linoleum call just pass 
will cut off corners in whieli dirt and dust usually acc;tunulates . 

Work is pleasant or unpleasant according to the mental attitude towards it, 
and the housewife will feel more contented and less tired if she works in a kitchen 
attractively painted and callable of being kept clean . The Americans have carried 
the equipment of kitchens to a line art. They believe in plenty of cupboard space . 
Usually these cupboards are built into the walls', but it is doubtful if this arrange-
ntent tivould be satisfactory in Queensland owing to the possible invasion of ants 
and cockroaches which find liarbourage in obscure corners and inaccessible grooves . 
Rags soaked in a solution of mercuric chloride and tied round the legs of dressers 
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and safes will kccp out ants . ()tie soaking will serve for three months . This 
solution is poisonous, so every care mist be taken ill its use . (`oekroaelies will eat 
almost anYthing. To get rid of tlieni, :i sa.neer containing dry" blaster of Paris and 
another containing ~cater is usually effective . The best eat the Blaster, becomes 
dry, then drinks the water :mil dies . Sodimu fluoride sprinkled round their 
haunts will also rid the house of theirs . That is by way of digression . 

To return to the kitchen equipment : Every kitclwn sliould be provided with 
a, sink, with running writer and a. suitable means of carrying away ~caste water . 
It is believed that this will be found tit( , greatest. labour saver among all the single 
Nieces of eduipocot . ~then the sink leis drain boards or work shelves on either 
side its usefulness is fill- tiler increased. To get this convenience the house supply 
iiould, of course, leave to be pl :teed on high blocks . I :xpericuee will show whether 
it is ne+ess :irv to have two tacks or one to supply kitelieu needs . Tlie carrying of 
all water uli high steles is a wearying ;job, and no wonmu should be expected to do 
it, especially v:lieu we consider that :i, gallon of writer weighs ten bounds. The 
enormous saving OF time and energy Iii - having a water trip inside the kitelien can 
readily be calvnl :ttel . 

The correct licight for it working surface will defend upon the height of the 
worker and the nature of the \work . A working sur'f'ace with a height equal to 
acne-half the worker's height is good for practically any kind of kitchen work. 
('(instant beading, down to a low height may in the long run result in serious 
bliysical disabilities . 'I'liis is it matter, the importance of wliicli has not yet been 
generally realised . Witco \\-e consider that our housewives are also the niotliers 
of future, Ansti :ilkIJIS we can realise that everything should he done to ensure the 
proper functioning of all here ldiysical processes . 

:Household Pests . 
In many hints of the country suiomer brings with it a plague of flies' . It is 

to the lcitelieu that these disease carriers resort . Food has an attraction for them 
;end once they get into the house tlicy are not only ate irritant to human beings, 
but arc filthy ill the extreme . Provisiou should be made to lint all kitchen utensils 
heliind closed doors . til :iss doors oil the dresser are preferable to wood, as the 
light prevents insects sucli os silverfish and eackro :i(lues from staying there long . 
Where flies are 1) :id, fly screens iuexpeusively inside, should be placed over all. open 
sp:lces and so provide :i fly-proof kitchen . Working ruder such conditions is more 
congenial, irritation is reduced, health will not be affected, and the kite-hen will 
he touch elc :uicr . 

This kitchen problem secius to be a tall order, but the health and comfort of the 
I1OUSCWHe is tile. first consideration, for upon her efficiency depends the efficiency 
of the rest of the liouseluibl . 

The Bathroom and the Laundry . 
How many f :u'lns :ire then, equipped witli :i bathroom rind :i lauiulry? Speak 

to the fa,riner about sucli tliiugs a,ud lie will tell, you that lie cannot afford the 
Av:i,ter . It 'would he ~nor, strictly true to siiy that sufficient rain falls, but that 
insufficient. s'torag'e capacity is provided . 

	

In the wet season tanks frequently overflow 
and the water thus lost would more than Provide for all laundry and bathing purposes . 
here again the tonnes must be perched ou high blocks to lirovide the necessary fall . 
One finds often that the misliiug is done out ill the still ; :ill water has to be lifted 
into the tubs aril then the tubs emptied iifterNvards . All this labour could be 
obviated by :i tank oil liigli blocks fitted ii itli a lids, and a tap over eacli tins . 

	

Where 
this house, is on high blocks :i laatudrv ( , :tit be fitted ill) underneath. Uonereto tubs 
set on to ii. bench of coineuient lu,iglit, ivitli a waste water-pipe, saves a tremendous 
:tinount of mmnecessary licavv iminual toil ; the cost of such convenience is Com-
paratively siuall . 

	

As for the Boiling :irr :uigeuu , uts, kerosene tins nut y serve, but 
;i closed fire under a proper copper, situated close to the wa.sliiag tubs, is, inuch snore 
economical on wood and liiunan 1 :iboor . 

	

Nven if we eliminate the. concrete tubs and 
have the tap over a beicll of couvcnicut height we sli :ill eliminate nnieh useless 
drudgery . 

The enamel basin or half kerosene tin under the tap of the tank may be useful 
for cleansing the face and hands, but no person can be healthy without a regular 
liath . A sinall enclosure with a concrete floor can be made under the house, and 
ii . length of piping from the tank will provide all that is necessary for bodily 
cleanliness-hence no more upsetting of other rooms', no more carrying of water 
and all the mess confined to one spot-less ,~caning up, less work, more comfort 
:and greater peace of insnd . 



7 /~Iiw, ]ll:i(Q 

	

Q11f:f:NSl,ANl) .\( ;Iill'111,'I'I I, .\t, .It1l - 1tN \l, . 

tiVlu. u otte cou,idcrs the a11v :1tttage, :roil tit(' tote iuitinl cost \\ill l \\'hich these 
tlccessitcs can be carried out Ity :t linudv 111 :111, 111(' wonder is that people Jolt 111) 
with primitive arrangements so long . A farmer wllo employs h1bonr is compelled 
by law to provide these necessary con ccuietces, and yet they are not regarded ;1s 
necessaries for his o\\n household . 

If tilt, house \lerc till, limit of woman's aefivities her lot could be made renson-
nbly Happy, but whets she has to take her tnru ill the dairy, iuannge the poultry, 
look after the kitchen garden 111)(1, perhaps, help ill flu' field, we can understand 
\city 

	

there 

	

is 

	

a 

	

disinclination 

	

ton . 

	

f ;trrtter's 

	

danghtcrs 

	

to 

	

remain 

	

oil 

	

the 

	

la rtd . 
Anything that eail be done to improve 11cr conditions of life will do utuch to 
compensate for, possibly, file lack of other ouwuitics . 

	

Love ill :1 . cottage n1 :ty last, 
but it is doubtful if it will withstand many years of rude shocks and jars . 

THE OCCURRENCE OF CANCER . 

HOW ITS INCIDENCE CAN BE REDUCED. 

219 

Among the uses to which wireless telephony is I'ut is tine broadcasting throughout 
:t nation or (°outiuellt information of \ :title alike to tilt- individual or tit(, community, 
irrespective of tiulc or distance . "Public education," declared a leading medical 
authority at :t recently held meeting at l1risltanc (It the Town and Country Women's 
('71)11, ''ill essential cancer facts, coupled with periodic medical cx:nuiuatiott, will go 
:1 long way towards reducing tile iucideuce of cancer and the dentlt rate from the 
disease." This informative address was broadcast throughout the State simul-
t:lncously with its delivery . 

The terns "enncer," said this medical :tltthorit;v, was sy" nony"mons with malignancy. 
and connected :t group of diseases ch :lr;o-teriscd by the apparently causelem but 
progressive and persistent growth of the cells of ;1 particuhtr tissue in the human 
body . The doctor also adverted to tilt , mystery surrounding the origin of the disease 
in any of its manifold fortes, ontphasising flu , fact that every caneer-and there were 
docens of varieties-originally sprang from what was :t normal cell or group of cells 
in the hnntau body . Cancer ill its first numifestatiou scented to have its origin in a 
distorted type of gro\vtit assumed by a cell, or possibly a group of neighbouring. 
cells, in an area Mtich had been subjected for a longer or shorter period to some. form 
of chronic irritation . Ill most cases the cells took cal an abnormal tissue growth, 
whiell multiplied rapidly and formed the ttortonr mass . 

'Pile lecturer thcu explained that this t.tmtoor ill its early stages was a purely 
local condition, but sooner or later, depending oil its site, type, and rate of growth, 

1 , :Ils broke away from the parent holly, ami, travelling by the blood and lymphatic 
vessels, were transported to distant organs, where they in turn multiplied and formed 
secondary growths, ill flu, brain, lungs, spine a.ud liver, for instatwe . It was usually, 
from the inroads of those growths that flu, \°ictims died . This served to show, the 
lnetttrel. rtrgcd, tit(' necessity for treating cancer ill its local stage . 

(living instances of ty" lws of cancer, the lecturer said that c't"rtain types were 
associate([ with certain occupations, :11111 were thus known as occulrttional or indus-
tri ;tt cancer . Por instance, there \vas a malignancy that ;tffectel the hands and 
forearms of cotton spinners using ;1 t+zrtnin type of lubricating oil tut spinning 
machines . 

7Ie urged the oecessityy of snilmitting to an ex :tutinatioo by a- competent medical 
authority at tire first indication of a suspicious growilt, or evctt a. superficial irritation 
which seems to be permanently established . 

"Unfortunatel,y," the lecturer went on to say, "tile majority of patients, 
\±hether through fear or ignorance, or both, avoided seeing their doctors until the 
disease had become so widespread that a permanent cure \was out of the. question ." 

Throughout the Civilised world investigation is continuously and persistently 
(coin, on as to the origin :t,nd itwidence of this dread disease . 1Tntil a few years 
:tg'o the only treatment available was the removal of the tuulourous growth by the' 
surgeon's st° J:tlpel . Now, fowevev, as tit(' outcome of the unceasing physical research 
carried out tit( , world over by doctors :lad surgeons we are able to c ;tll ill the assisi-
aucv of ra.dituu and the deep X-ray, which is to-day available in l1risbaue and in 
other big cities of the State, and it is' gratifying to kno\c that these weapons against 
cancer will ultimately be installed in every pnhlic hospital of (i,ueensIand, and indeed 

16 



220 

	

(,llil?o;N 1,r,ANn 

	

.WI ;IRNAT, . 

	

[1 AIrG,, 1930, 

throngl)out the Cornmouwcnltl) . Brut after all it is only liy a. campaign of public, 
education that tlce disc ;,sc will Iw mns ;tcrc " d, ;end tlw fact iuust he persisteutly and 
Continuously en)pl)asiscd il)at if :) cur : i ; to l)(, effected scientific, treatment must 1)c, 
resorted to ot the earlier stages of tlse disease . 

Farm Life, 
TOPICAL NOTES. 

A Sioglolon (N .N .W .) f ;non r, i\Ir . Ilacry Wriglit, in the worse (11' a halwr read 
I, ; hiin :it tire :suruu :cl coufcrcorc of his district Agriroltnral kure :iii, had this to s ;)y 
on tl,c necessity of m ;ilciug f ;iriu ]if'(- l,rofitald{ " ansl Ic :cpl,y :-Farming condswte(I 
on the riglst, lilies cc ;srs tlw ii,osi inclclwnch" o1 noel I, :sl,l)y life, that couhl he selected, 
and n mixed lain, voiild he started ill a sn)all ~e :)y witln)ssl ncnclr capital, provided 
l'lct)ty of kill luMc°r, ro,n � u,ss sense, :iucl oncrgz Were lust in1- o 11)e 

job. 
Tl)e wo,rldrw 

t �getlu" r of' 11ic niemlw'rs ul' Ilse fasoily lust Ilsc i'' :srnwr in a . letter position tharr :rny 
ot .lwr traclessnais . 

I) :,irying, flr . Wriglit . consi,lorcd ;s snfo occnlniioo t+, follow as a N)sis on 
wlsicl, to Inlild ;) nixed ksrns . Choice of suit;rble land, of good I,gws of cattle, aucl 
ill " mlol)tion of goorl lossincss nwllsods Nverc dressed ;is esscntinl to srncuess, while :( 
cosnforlal,lc hook kills l,h " :ss ;snt surronnslings w ;,s insl'ortant . Pig-rnising w :)s a, good acl,jusu " 1 to sl :,irfisi" I,sii, tla " farsucr should ensoro that he r :siscd attractivo 
pi ro,N of the lylw desired Icy I'iiycns, I'oiiltry, frsiil, lwcs, ;u)tl veg'ol: :)Ides were also 
,oo,l sidelines . 

'I'1)c adoption of nl)-t,crcla1:c methods ras inport:)nt, and faxmers and their 
families slornld 

joie 
111, witls tlw Agricultnral harem) for edncatioual, economic, and 

social Iwnefils . .humor f;irnwes' clinks to kelp in tlsc scient'ific training or yooths 
nn ilse l ;sssd should to encouraged . It wars ,leccsst)ry to instil into the boys what a 
hc :sltlsy find Isal,py life the )min on ilsc, l :crnd leads as tlne e.reator of new 'wea "ltls . 

In coo(" Isssion, hlr . Wrigl,t stressed l,lw duty of parents in relation to keeping. 
their s hildren coo fl)(, f;iruss, I,y nwf<is,g l1wir lives not only attractive but .profitable . 

The Medicine Chest, 

I~lvcry hone sl)osild luave r) rn)e .-nsssring Mass for nwdivine,s, co 111:71, ilie inn)ales 
slu,ll not Isnvo to rely oil leaslmons and inlhlcslmons for nu :csuring loll-poses. 

'I'lse best "safety first' ns :1xims arc tlsoso conce'rssin", fl,-0, nnediccirnes chest . 
Tlvery mother slcoruld re ;sd the following snggesticnns :- 

Keoi) all n)oilicir)es t,ogotlur in one cupboard, 
Fever tale " rnedi(, ine in tlse drark . 
Alw:nys look a.t tlsc label and rc ;cd the directions before taking a dose of medieiuc, 
lever incrcnse the dos(', o) " tnko it nsore fre(lsneutly without eo,nsulting your 

l)byssc=ian if it is taken under his orders . 
Pornr from the bottle with the label upward . Tlnis keeps the label (,](, all , nub 

legible . 
Never tr)lce. p)eseril)tion medicine originally intended for others ; the drugs it confs)ns nnay be entirely unstited for your eonct)tiou, and he actually harmful . 
Capsules, pills, and tablets slsould al)cays be taken with a few swallows of water, 

unless otherwise directed by your physician . 
Keep medicine out of reach of elsildreu ; keep the cupboard locked, if possible . 
Keep capsules, pills, and tablets in :r dry place-moisture may spoil them . 
Always keep medicine bottles, 1)oxes, ,j :)rs, or tubes tightly corked, or with trio 

lops securely on . 
Keep ointments and salves securely closed, and in. a cool place . 
Never interelsarnge tol)s or covers on hill or powder Doses if they Dear directions regarding use . I) :cngeronss results may" oecrtr . 
After using am eye wntcr in all eve (°rnl), (lo not pour it Nick ir)to tile boi,t,le, :)s this is :tl,t to cotnfansiwite the prcp .)cation, 
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MANURE FOR CABBAGES . 
To gro " v cabbages Vvell plenty of manure should be used . 

	

'there is aao manure to 
which this crop responds so well as animal . For heavy lands liorse manure, and for 
light soils cow or pig are respectively the best wlwn they co-an be obtained . If the soil 
is of a poor quality, (big the ground two shits deep, . and lait a good layer of manure 
between the two spits . This is especially necessary ill tile case of autumn or smumcr 
crops, which have to stand a dry spell . Spring cabbage-tliat is, those that are planted 
in the autumns for use ill the spring-do well if planted on ground that has 1)Pell well 
worked and mannred previously for peas or onions, and on such around cabbages can 
be planted Vvithout any fresh manure being added . Of other manures lime is an 
important factor in successful cabbage culture ; it is chemically and meehanicall 
beneficial to the soil, slid the cabbage tuber. It should be applied ;it the rate of almut 

Ik . t o the square yard, and is particularly necessary to Ict ;jw}" soils ;nol those rich 
ill humus . Superplaospfatc at the rate of 2 oz . t o the square yard is good, beat should 
not be applied at the same time as lime or to soils that are. infected with club root . 
When the crop is nicely established, apply 1 oz . of sulldaate of anmionia to heavy, 
clamp lan(l, or I oz . of nitrate or soda 1aer square yard ill the ea°,c or light or sandy 
soil . Nitrate of soda is a splendid fertiliser for the eablcage family . 1Vhcii especially 
fine heads are reduired, water the plants once or twice durin1, the growing season with 
the followirat; ,nixtnre :-1 oz . of .iron sulphate anal 2 oz, of sulphate of amutoraitt 
dissolved in l gallon of water . 

KITCHEN GARDEN . 
Now is the time when the kitcheaa garden will richly repay ;ill the labour 

bestowed upon it, for it is t1w uccnt1L for sowing niaacy Icimts of vcg'etahles . I 'f the 
soil is not naturally rich, mnlw it No by a, lilies! applico-atioTl of stabile ucanure and 
c°onapost. 'L\l:cnurc for ill(' garden during; sttinmcr Aontd Lc ill ill(' liclaid form for 
preference . 1~'aihug a sufficicut supply of this, artificials inay lw, rnsed wil good 
results . Dig or plough the ground deeply, anc1 afterwards 1<cop tltc surface ill good 
tilth about the crops . Water early ill the morning or late ill tluv evening, ;end in the 
latter case stir the soil early next day to prevent; cnkim , . Alulcliing with straw, 
leaves, or litter will he a great benetit as the season Iwcoule:, Imtter . It is a gooct 
thing to apply a little salt to newly-dug beds . What the action of salt is in not 
exactly known, but when it is applied as :t top dressing it tends to check rink growth . 
A little is excellent for cabbages, and especially for asparagus, lint too uittch renders 
the soil sterile and causes loardpan to form . Preach or Iciduev lee;ms may now be 
sown ill all harts of the State . The Lima, bean delights ill the hottest weather . Slow 
the dwvarf kinds in (trills 3 ft . apart and Is in, hetween the ;, plants, ;end tlae cliauhirag 
sorts 6 ft. e :wli way. Sow Gnmla Leans, laoviding a, trellis 'for diem to clink oil l ;tter . 
Sow eucuuahers, melons, marrovvs, and squash ;it once . If thcv are troubled by the 
°eel beetle, spray with Paris green or London parlde . In cool districts ])(, Its and every 
some beetroot may be sown . Set out egg plants ill rows -l ft . apart . I?lant out 
tomatoes 3' ft . each way, and train them to ;t single. stem, either on stakes, trellis, 
or wire netting . Plant out rosellas . Sow mustard and cress, shiurlach, lettuce, 
vegetable ana,rrows, custard morrows, parsnips, carrots, chicory, esclialots, cabbage, 
radishes, kolil-rabi, roc . These will :ill prove satisfactor,) provided the ground is well 
}worked, lwpt clean, and that water, niaciure, ancl, where rcgiiirctl, shade are provided . 

FIVE REASONS IN FAVOUR OF THE HOME VEGETABLE 
GARDEN. 

(7.) fresh vegetables, especially vogetab'lcs containing vitancilaes, are essential 
to good, robust health, and medical men :pro scow ,cdvisiacg people to "eat atom 
vegetables . " 

(2) 

	

'1 'he growing of vegetal~lcs not only 

	

means a saving u t' 111 0110Y, 

	

I rut educates 
the children by inculcating a . desire to lm, , their own gardens ill later life, and so 
help to keep down the costs of living . 

(3) Vegetable-growing is not only :t healthy occupation, but it also ISrovidcs 
exercise and recreation . In the sulnuhs it has a tendency to keep young people 
contented at home, and to trouble less abort going to horse races and places of 
,'ambling. With country people who, perhaps, are less ill need at exercise, gardening 
is a delightful hobby. 



2 ̀22 

	

cUl'I?I ,;N,'1,AN11 

	

.WNIUI"IICIIIZAI, 

	

JOURN,\h . 

	

I I Allh ., i!l :m . 

(d) It cntlldes private gardelcers to improve the strains of vegetables by a 
careful selection of seed, much in the same way that a flockinaster improves his 
"peep ; and much satisfaction, and not unusually generous reward are to be gained 
froin this work . 

(5, The home garden enables the testing out, in a small way, of the newer 
varicti~,s of vegetables, which work is not :chvays possible, or, if it is possible, not 
payable with the professional or conunercial "ardency. The tun ;Lteur gardener will 
find this work loth fascinating and health-giving . 

'Farn, Potes for c5epFember. 
\fith 

	

the 

	

;1(lvcut 

	

of 

	

spring, 

	

cultivating 

	

ill , ldenwnts play 

	

an 

	

important part 

	

in 
farming operations . 

'I'll(" iucrcaecd warnitli of soil and atmesphere is couducivc to the growth of'' 
weeds of ,ill kimls, 1lflrticul :(Hl o11 those soils that have only rcecivcd ;m indiff`crcnt 
1,reparatiou . 

Potatoes p]muted during I>1st nionf11 will 11 ;1\c 111mle their ;1plIcar ;111vc ;Ibmc ill(-
,Oil, and where (toulht exists ;111 to ihcir freedom ./'root Wight they should lw spr ;i}-c(1 
with oillwr I3rlrguudy or Rordeaux mixture ;1s soon ;is the young leaver, ;ire ch , :1r of 
the soi! surface . 

Loud which Ims lccciNcd ("lret-'nl iuilinl cultivationn ;111(1 leas :1 sufcicifcy of suh-
.,urfnce luoi.;tllrc to lwrrnlit of ;1 satisf ;lctor .y g'crluin>ltiou of seeds may he soNvn with 
Ionize,nlillctr, l1aoicoui, vorgllnnls, melons, I ulopkins, cmvpcns, broom millets, ;111(1 
crops OF a like m;tllrc, provided, of course, Huff 1110 :1reas sowlc ;trc not uslmll . 
sub,jeclcd to hIte frosts . 

Rhodes grass Ina1~' he smv11 null' offer well -prepared s11rl'tu-cs of rcccotly clc:1rcd 
korest laude or whet" cnrly soul\ burns 1mvc peen obtained, ;till ill(' scel is sown 
sub'<equent to showers . More rapi(1 growths, however, tire usually obtttinal?le or. 
areas dealt with, say, it month later. 

T_n eonneetion with the sowing of Rhodes grass, farmers are reminded that they 
have the Pure tic eds Act for their protection, and ill Rhodes grass, perhaps more 
than any other gr :lss, it is necess:lry that seed of good germination only should 1)c 
sown . 

	

A sample forwarded to the Ilepartnwot of Agrieulture will elicit tit( , informs, - 
lion five of cost as to whether it is worth sowing of not . 

\\here the condition, of rainfall :1re spited to its growth, pospalunl nosy 11e suwn 
this month. 

The spring maize crop, always a risk\' ouc, requires to he sown on land Ivliich 
has reeeived good initial cultivaticrnl ;full '11 ;ui reserves of soil moisture . ('heck-row 
scedilr ,,' in- this crop is to 11e recommended, perluittiug as it does rigfit-Angled ;1nd 
diagonal cultivation by horse implements, Ioiuimising the amount of Need growth, 
:fail at the name time obtaining :I soil mulch that will, with the niil of light showers, 
assist to tide the plant over its critical period of "tasselhug." 

Although eotton wily be sown this month, it usually stands ;r letter chalice if 
deferred lultil October . The harvcstirng of cotton during tit(' normal rtirnv season 
is, if possible, to be avoided . 

Tile sotiviug of intermcdiatc crops prior to the preparation of land f'or luccruc 
sowing should be carried out in order th ;1l early read thorough cultivation earn take 
place prior to the autumn sowing. 

Tit, , following subsidiary crops clay he sown (luring tit(,. mouth :---Tohacc.o noel 
peanuts ; plant sweet potiltocs, arrowroot, sug .1r-emus, aud . cow calls (preferably the 
AO-stalk(d variety), and in those districts suited to their production yarns and ginger . 
Plaut out coffee. 

THE FARM GARDEN 

It is clot neccssar,y to discuss cvllcthcr ill(! \(getable garden or ill(' flower garden 
is the more valuable ; we ought to take it for granted that hoth are essenti:11 to H1c 
complete country, hotue . Presh, succulent veget;1b1cs, full Of vigorous vitaulirls, :1nd 
Appetising with a, thousand precious ethers, slake the farm table somethitlg tlmt 
eity folk eau barely imagine . 

Yet Ill,, shall not live by bread alone, :111(1 if we need vcgetahlcs for our bodied 
cvr e_lo :f,v need flowers for our souls-for tl1 :1t :\esthetic hull :='or for tile hc ;lutiful 
tl1 ;1t is inherent ill ;111 of us . 
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Vegcta.lde-grorcirtg is usually till' task of' those Iuctuhcrs of the form household 
whose ordiaar3° occultation is not htlmrious, rtmecde-straining \work on tire farm ; 
told to them it represents exel'cises, recreation, stiuIulntiorr of the bodily Yultctiotts, 
:twit licitlth . 

For the younger members of the family vegetable-growing provides education 
in soil science, ill cultural lore, in fit(' cleuicuts of bteediug, its well its in those 
qualities of the mind flint are stiffened Irv advensity :and nourislrecl by success . Thero 
arc pests to fight, frosts to guard ag ;lirtst, sir and water to put into file soil, :nrd 
all the processes of nature to assist . 

Arid vegetable eating is till, cure for loamy disorders, told till' proved preserrcr 
of Iwaltli . Pitrtlierniore, flu" vcgctnltlc garden is the soil ill rvlricli the lierh "thril'l " 
thrives iiiost vigorously . _^ productive vegetable patch shrieks the stow hill, :in,l 
doctors' ;111(1 clicniists , hills . It (to("; ever no ntucli iiiore-it trains tire young peopk; 
ill w :tvs of Iw ;J1II and ways of thrift, ill which they Will Walk :Ill their lives . Xvery 
f :trni should ltal'c Roll[ n vegetable null a flotv" er garden hook, to he able to snppk " -
nwut all 111c i' :Iniily knowledge of gardening, :(]Ill as ;I reminder of vsh ;it to sow nttd 
vvlren to sow it . 

E('ell.OIIliStS tell us that the fault of A(tstralias ag'rictiltnre is that it tcltds trio 
siiiich to specialise in coil' crop or other product, ;ind till] ,; tlic farmer is lilt :t"' :tiusl it 
wlwii Brines elf' his stnplo rare low . There arc sidelines tluit the f' ;trnier with spore. 
Ialmtir mul share copil :tl might wisely take ill) ; but there is chic sideline tli ;it, calls lei' 
praciic " :tlly no c :tl~ital, mild I'mr only Slp,tre-hour lahotir-the cegel ;tlde g,irdest . Aucl 
though vcg'ctahles slay not Ining much li :trd cash oil to the ]*:run, they will prevent 
;I fairly cousiilerable suns from going out . 

Some fanuers arc rather corltcuiptuous ;ihuut vegeteblc" gard(,uirtg. Let SUCII :t 

oiie ;cgrco to t'cnce, plough, and nINIiurc :I ytuirter of aitr :tcrc :tucl Mass it over 'to 
mother and tlto girls to tuake Mutt they can of it . Let hint ngrec to Inirclmse ill 
tine vc ; ;ctahles mended for ilic farm table " ;it current rates, :tncl to market till : surhltly 
for his wmocn-fell : .-= ̀ Tile Uonntry Wollum ." 

Orchard )Votes for ,5epFember . 
THE COASTAL DISTRICTS. 

;5eptem.ber is a Imsy month for the fruitgrowers ill the cmi,st ;il districts of this 
State, as, the returns to be oht :lined from the orelrtrds, viiicyanls, alid p1miNtions 
depend very largely oil the tree, viucs, :md outer fruits getting ;i good ,si :irt now . 

Ill flu , case of citrus orc "lutrds-esltec" i :tlly ill the southern lmlf of the State.-it. i s certain]v the roost imporbtnt month in the year, as file crop of fruit to be harvested 
during the following :tutaum and winter depends trot only on tile; trees blossoming 
well but, what is of couch tuore importarwc, flint the blossoms mature properly and 
set a ;,"ood :-roll of fruit . 

'fibs ( , :Ill only he brought nhoot by keeping the trees ltc :dthy aril ill vigorous 
growth, as, if 11re trees arc not ill this condition, they do not possess the necessary 
strength to s~~t their fruit, even 1lion"li they nuiy Nossoni profuscl,y . Till' sutli.ntcnance 
of file trees ill :t stilt(, of vigorous growllt demands-first, flint there is ;ut ;tdequate 
supply of moister(, ill tlic soil for the requirements of the trees ; anal, secondly, that 
there i , an :adequate supply of the essential plant=-foods available ill file soil . 

With rl'slwct to the supply. of moisture ill the soil, this c :IU only he secured 
lrv svsteuiatir ". cultivation, except ill seasons of good rainfall or where there 
is n . :,npply of water for irrigation . As :t rule, Septentlror is :t store or less (try 
month, acrd when it is ilry there is little chance of; securing :t good crop of fruit 
from t neglected otcluird . 

If' alto ;tclvicc flint wits "ivcn in the Notes for All gust regat(ling till' cuu8etvat,iou 
of nroistture ill tile. soil lms hocli carried out, all flint is necessary is to keep tits soil 
Stirred frequently, so as to pruvcnt the loss of moisture. by sill-face evaporatiou . Cf 
the advice ims lwcn ignored, tltcu 110 time Should be lost, but the soil should he 
brought into :t state of good tilth ;is (,prickly as possible . 

Where there is ;i supply of water :tvnilalde for irrigation, the trees Should 
Tec'c'ivi' ;t . thorough so :ikiug if they require it . I)on't wait till the trees show signs of 
distress, hut sec tlutt they ;ire supplied with am adcclttnte Supply Of n1oiHtuec duriltg 
the flowering will. setting periods . 
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1t is Iaohable that otte of the chief causes why travel ul :t.itges are frequently slt .y 

bearers ill tile coastal districts is that the trees, though they l)roducc :t lteaxy Crop 
of blossoms, a,re unable to set their fruit, owing to :L lack of sufficient moisture ill 
the soil at that time, :t .s during seasons whcu tlwrt is :t good rainfall and the trees 
are in vigorous grrowth, or where they are grown by irrigation, as a rule they bear 
much better erolis . The iiul :orta,nce of ntaintainirtg a good supply of moisture in the 
soil is thus recognised in the ease of this l)articular variety of citrus fruit. 

When the trees show the want of sufficient plant-food-n condition that is easily 
known liv tit(, colour of fire. foliage and their wealdv growif-the orclla,rd should he 
tnartu , etl tvitlt :t <luick-acting, complete nt :tuure, such as a mixture of superphosphat.e, 
sulhh :tto of lunloortia, and sall)ha,te of potasli, the plant-foods which are soluble in 
the wstter contained in the soil and are thus readily taken tit) by the feeding roots . 

Although the above has been written mainly in respect to citrus orchards, it 
:tpldies edttatl]y well to those in tvitlclt otltor fruit trees are grown. Where the 1 :tud 
has been prepared for Irtnatuts, plautiog sltou!d take pl :tee during the month . 

	

If the 
plantation is to be tirade on old laud, then the soil should have been deeply ploughed 
and subsoiled and brought into a st;lte of perfect tiltll prior to planting . It Nltonld 
alno rc .°rive a good dressing of a cotuldete tnauntre, so :Is to laovido alt ample sul)l)IY 
of: tv_=iiab1e lda,ut-food . In the case of new land, which has, as a rule, hero scriilt 
that lots been recently f :tllett and btu-tit off, the first operation is to dig tile hot(-,; 
for tile suckers at al)otlt 12 ft . apart each w:ty . Good holes should be dug, mud itlwy 
should be deed) cuougli to permit the toll of the bulb or corns of the sticker to be li ill . 
below the surface of the ground . 

Care should be exercised in the selection of suckers, butts, or bits . 19itlncr of 
the two latter arc preferable, and in the case. of suckers which have broken into leaf, 
tJnese should also be cut lutrd down to the butt. Before planting all roots should be 
cut off closely allot the surface. paired or sera tw(l, excepting over the buds or eyes 'which 
are allowed for developinctd, . Wlwre the lxitts are, split into sections (111) to four) 
according to the tntudwr and l)lucetnents of eyes, 1fese are lilanted with tlic aye or 
eyes facing downwards . 1u the c ;iso of butts, 2 to 3 eyes are left, sparred ,tromi(1 
the butt, any Surplus ones being; reiuoved . 'Yhe lot) Ita,viltg previously been cut down 
to the corm :i,nd the centre scored out . Better growth is evidenced its each ease, uu)t 
as tic) cut, surface is nntde available (each "plant" being covered by a few inches 
of soil iutniedia,tely) beetle borer infestation is not shown . 

Iu . old batiarta plantations keel) the ground well worked attd free front weeds 
and remove all ,,uperilnotts sackers ; :also all bases of plants which have fruited . 

When t ccessa,ry niatture--using a cottu)leto. fertiliser rich in potash, nitrogen, 
and Ithosphoriu acid, Such as a . mixture of mcatworks manure and sulplutte of potash 
-2 of the former to 1 of the latter. 

I'ittea,j)i)les Can also 1)c pl ;intc(I now . The ground should be thoroughly ltrelrtred 
-viz., brought into a. state of' lwrfeet tiltll to :L d('l)tl) of lit least I ft .--ntoro if 
possible-riot scratched, as frequently Ntpl)ens ; and. when the soil requires feeding, 
it should be nianured 'with a cotnl)Jetc immure, which should, however, contain no 
sulwrpl)osphatc, bottedust or N,turu IdtosIJtttte being l ;rc'fem,blc. 

Old hlautatious should 1)e kept ill :i good state of filth and be ntanured with 
a complete fertiliser in which the ldsosl)lloric acid is ill tile form of boned.ttst, basic 
llhosphai ;e, or finely ground pltospltatic rock, mils on tno account :is superpltosphate . 

The pruning of custard apples shou1tl be c,irried out during the month, leaving 
the work, ltowover, as late ill the season :is possible, I ,, it is not advisable to 
encourage an early growth, which often means a. production of infertile flowers . 
If the weather conditions are favourable passion vines can also be lnuned now, as 
if cut back hard they will snake new growth that will bear an autumn crop of fruit 
instead of one ripening during the sunnuer . 

Gtal)e vines will require Varoful attention fruit tile. time the, buds start, attd 
they should be regularly and systematically spraye(t with Bordeaux mixture front 
then cal the time, the fruit. i s ready to colour, ill order to prevent loss by downy 
mildew or anthracnose . Sttlplluring may be redaired against powdery mildew. 

Where leaf-eating beetles, caterpillars, or other insects are present, the trees or 
plants on wlticlt they are feeding should be sprayed with arsenate of lead . All 
fruit-fly infested fruit must he gathered and destroyed and on no account be allowed 
to lie about on the ground, n,s, if the fly is :dlowed to breed unchecked at this time 
of the year, there is very little chance of keeping it in check later in the season . 
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THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. 
Wliere not alrend .N eouilfetel, the winter sl)rny'ng with lime-sulphur should be 

finished as early ia the loontll ;is possible . B1aek al his should be fought Avlierever it 
makes its aiplwaraiwe by spraying with :i tobacco wa.sli, such as black-leaf forty, as 
it'' 'lhe-u very destructive inr,ects are kept tivell in ltand the young growth of flowers, 
leaves, wood, and fruit. Avill have :1 chance to develop . 

The working over of in, (Icsin,Ide varieties of' fruit trees can be continued . 

	

The 
pruning, of grape vines should he (lone durin� thin month, delaying the work as long as 
it is safe to do so, as the later the vices ;ire pruned the less cliauee there is o1' their 
Young growth (wing killed Iw Irate. frosts . Keep the orch ;irds well worked :Lad frog 
from weeds of' all kinds, ;is the killer not only deldcle the soil of moisture hilt :,lso 
:n0 as a . barhoiir i'or mnnv wwrions bests, such :[\ the Rntherflen lnig . 

New 6ooc:inls ( ,
:III be set oiit, and, in order to destroy :iiiy fungus spares that 

m,av b- ;itt :o ,lied to llie ciitt-iu-s" it is :1 ' ,ood halal to (lip tlien) in Bordenux niisloro 
Lu4ore I~Iautin ;,~ . Tlu Iaiol ('(it- vines should he Nvell :in(l (loeply worked, and the 
iitliug should he 1,1 :inted with an,e eye only out of' the gronnal and 0nc ('N'o at am 

near the surfa,ee of the ground . 

Tn till, warmer parts wbich ,ire suitable for 1,ln " grolvth of citrus fruits, ilic land 
iuust lie kept well cultivated, and it' the trees need irrigating they should be given 
:a good soaking, to be followed l1y ( " rnltivai,ion as some Is the I ;iuof will carry :1 horse 
without packing. 

Tit these harts fruit fly should be systcmafically fornglit, -is it, will probably 
ui :1ko its appearance in late eitrns fruit, :,nil loilu :alv ; and it' this croli of' flies is 
destro .ved, there will l ;e every eliaiice of' the e ;irly crops (it' bhiuis, peaelies, and 
nlo°ieots escaping will,mif niaueli loss . 

SUBSCRIPTIONS "1 '0 THE JOURNAL. 
Subscribers are reminded that when a cross is placed in the square 

on the first page of the Journal it is an indication that the term of 
their subscription ends with the number so marked, and that it is 
advisable to renew immediately if they desire the retentimi of their 
names on our mailing list. 

To farmers, Braziers, horticulturists, and Schools of Art the annual 
subscription-one shilling-is merely nominal, and the charge is only 
imposed to cover the cost of postage. To them, otherwise, it is an 
absolutely free issue. Members of agricultural and similar societies 
who are not actively engaged in land pursuits are asked to pay five 
shillings a year, while the annual subscription charged to the general 
public is ten shillings. 

Farmers particularly are urged to keep their names on our mailing 
list, for thrpugh the Journal they may keep themselves well informed 
in respect to the activities of the Department, and other matters with 
which they are directly concerned. Instead of sending just the annual 
subscription along it is suggested that, when renewing it, they do so 
for a longer term. For instance, five shillings would keep their names 
on our subscribers' register for five years. By doing this they would 
obviously help to reduce clerical labour as well as avoid the incon-
venience to themselves of posting annually the very small sum 
necessary to keep their names on our mailing list . 

On another page an order form may be found, and for those whose 
annual subscription is about due what is wrong with filling it up now 
and posting it direct to tha Under Secretary, Department of Agriculture 
and Stock? 
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ASTRONOMICAL DATA FOR QUEENSLAND . 
TimEs CONIPUTED By D. EGLINTON, F.R.A .S ., AND A. C. E(LINTON . 

TIMES OF SUNRISE, SUNSET, AND 
MOONRISE . 

Phases of the Moon, Occultations, &c . 

1 Aug. 

	

(( First Quarter 10 26p.m . 
AT WARWICK. 

	

9 

	

� 

	

0 Full Moon 

	

ti 58 p.m . 
MOONRISE, 

	

17 

	

� 

	

)) Last Quarter 

	

9 31 p.m . 
1 

	

1 

	

24 

	

11 

	

0 New Moon 

	

1 . 37 p.m . 
30 

	

11 

	

e( First Quarter 9 57 a.tn 
I 

	

As7Vfcrcury will Ito at its greatest distance, 27 
degrees, east of the Sun oil the 25th, it will be at 
that distance above the western horizon when the 
Sun sets . 

	

Though the brilliance of its disc will be 
less than one-half of the maximum amount, it will 
afford a favourable opportunity for observation when 
file daylight has sufficiently faced . Venus, being 
17 degrees higher up into[ somewhat to the south, 
will, of course, be much more noticeable . 

Oil the 27th, the Still will be slowly passing from 
west to cast of Neptune, bill more. than half a degrer-
further south, Neptune bring about '3,8011 million 
miles beyond it . 
Mercury will set at (r37 [) .ill . nn I9te 1st and at 

7'19 p.m . oil tile 15bIt, 
Venus will set at 3' :31 p.nt . on the 1st all([ at 

8'99 p: n . on the 15th . 
liars will rise at 2'46 a.in . i,,, the I,:t, and at 

2' "32 a.m . on the 1 5th. 
lit itrr' will rise at 4' 38 ant. on fIto Isl and at 

3 55 a.m . on the 75th . 
Saturn will rise at 2'50 p.m . and so L at 4'32 a.m . 

on the ist ; oil the151h it will rise at 1.52 p.m . and 
sets at 327 a.m . 
When the Southern Cross comes into view after 

sunset on tile 1st it will be bending downwards, 
slightly to the right, about 111 degrees west of tile 

' southern nueridfan . 

	

At tile end 

	

of tile month it. 
will be much more noticealdv irulinec, and about 
10 degrees further west . 

8 Sept . C Full Moon 

	

12 47 p.m . 
� 

	

a) LasQuarter 

	

7 12 6 

	

t 

~~ 

	

First, 
New Moon 

	

9 
Quarter 

	

12 4 57 1a .m . I 
Apogee, 6th September, at 7.54 a .m . 

' 

	

Perigee, 21st September, at 2.64 p.m. 
Soon after sunset on 

the 2nd it will be notrcealdr 
thtt tile .\loon and Saturn will both he veto high 
overlic;td, the )lean being :rlmosh in the zenith rt6 
Ilamxvlc, and Saturn 1 degrees (the length of the 
Son t .liern (h o ̀ ) ' northward of it . 'Saturn, which 
was apparently ntovntg slowly westward aniongst 
tile stars of Sagittarius, since file end of April will . 
It 1 :e the Sun on 22n1 Jane, seem to stop and retrace 

~ its steps, whirr it will continue do (to till tile cud of 
file year when it will reach tile same Position it held 
about 1st May. 
\mus will teach its greatest, elem stunt, 46 degrcos 

east of the bun, oil the 12th. It will remain upon 
theu western horizon until after fl o'clock, and its 
br'illi :tncc will condone to increase for another month. 
Mercury will be passing, From crust to west between 

Earth rturl Sun oil the '31st, but a transit will not. 
occur, Mercury pausing about :3 dogsces south of the 
Sun. 

he Sun will retch the equinoctial Poittt, crossing 
the, celestial equator at 4.36 a.m ., oil tile 24th when 
there will be 72 hours night and 12 hours day. 

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 5., 
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, 7.4 minutes ; 
at Cunnamulla, 25 minutes ; at Tltargontindah, 33 minutes ; and at Oontoo, 43 minutes. 

The moonlight nights for each month can best be ascrertained by noticing the dates when 
the moon will be in the first quarter and when full . In the latter ease the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night ; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight . After full moon it will be later each evening 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 computer] for this Journal, and should not be 
reproduced without acknowledgntent.1 

ngust, SeptenOxv, ARQ. . Sept ., 
;9 30 . 1930. 1930 . 1 1930. _ 

Date. Rises . Sets . Rises.) Sets . Rises.) Rises . 

ft . In . a. m. 
1 (i .87 5.19 6.10 5.34 10 .50 71.29 

p.m . 
2 6.36 5.20 Il !1 5.34 11 .2 :9 12.21 

3 13 .31 ; 5.20 li S 1 5-35 12.o 1 .14 
p.m . 

9 0 35 a.21 (i .7 5 35 12 .43 2.8 

5 65.221 6.1i 5.311 1 .331 3.5 
. 6 6.33 5 23 1J5 t o[6 2.25 4.0 

7 11 .33 5.23 6.4 5.37 3.1 .!) 4 . 53 
18 1i 32 5.24 6.3 5.37 4.18 5.47 

9 li 31 5.24 0.2 :r :38 ;5 8 6.39 

to 0.30 5.2 .5 I 6.0 5.38 6.4 7 "31 

11 (i 29 5.25 :5.5!1 5.39 652 8.25 

12 6.29 5.26 1 5.58 5.311 7.50 9,21 

13 6.28 5.26 a .56 5.40 8.42 10 .22 

14 6.28 5.27 5.55 5.40 9.34 I11 .23 

16 6.26 5.27 5.54 5.41 10 .27 . . . 
I l a m 

71.6 6.25 5.28 5.53 5.41 71 .27 12.25 

17 6.24 5.28 15.52 i1 6.42 

a."'. 

1 1.27 
.m . 

18 6.2.3 Pr .'?!1 ~, 5 51 1 5.92 12 .27 1 2.28 

19 0.22 "r " 2!1 I .5 . -50 6.49 1 .31 3.29 

20 (i .21 5.301 5.48 ~ 5.98 2. i4 I 4.12 

21 8. 20 2 r 30 5.47 5.48 3.39 I 4 . .tr3 1 1 

22 6. 19 5.31 5.40 15.43 4.41 5.30 

23 (i 18 5.,;1 9.45 5.94 5.35 1 13.9 

24 fi .17 5. .32 1 5.44 1 5.44 (i .21 Ii.40 
26 6. 16 5.32 5.43 5.45 7.2 

i 
7.14 

26 6.1 1) 5.32 15 42 5.4.0 7.36 ' r .53 

27 6.14 5.33 1 5.40 5.40 8.11 I 8.34 I 

28 6.13 5.33 i
l 

;5.3'.1 .5.40 S.4.i 9.21 
I 

29 6.12 5.33 5_38 5.97 9.19110 .16 

30 fill 5.31 I 5.37 I 5.47 9.57 ~, 11 .7 
31 ` 610 ~ 5.31 I . . . . . . . 10.10 , , ., 


