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Cvent and Comment.

The Current Issue.

CON TINUING his interesting review of the development of the sugar industry in
Queensland sinee federation, Mr. Easferby tells the story of the establishment of
the Central Mills at Babinda and South Johnstone. The second instalment of
Mr. Currie's aceount of the Brown Cubworm, together with two fine plates in eolour
by Mr. Helmsing, are in this issue. Mr. MeGrath discusses the position and the
conditions of the dairying industry in this State, and reminds ug of its national
imporfance at the present time. Mr, George Williams has a note on some manurial
experiments with pineapples. Mr, Rudd has an informative article on Contagious
Abortion: while Mr. Shelton gives an aceount of the aetivities al the resent Winter
School for Pig Farmers, Mr., Wells’s veport on the work of the Callide Cotton
Research Station, in an abridged form, is also published. The reeent tour of a party
of New Zealand farmers through a portion of South-eastern Queensland is deseribed
briefly. Some pointg in rural domestic economy arve diseussed by Mr. Bosworth, of
the Queensland Agrienltural College. Notes on the eare of ealves ave supplied for
the information of the young farmer. The Home and Garden section also contains
i budget of topieal and useful information, Taken all round the August Journal
covers o wide range of matter of interest to all engaged in onr hasic industries,

The Governor's Speech.

OME interesting veferences to rural industries were made by His Execellency
the Governor, Lieutenant-General Sir John Goodwin, when opening the second
session of the twenty-fitth Queensland Parliament, Relerring to the measures of
biologieal control of the prickly-pear pest, he said that so gratifying had been the
suecess which had attended the administration of the prickly-pear lands of the State
that the cxpenditure of fhe Priekly-pear Land Commission might now be considerably
redueed. The present law made provision for an annual vote of £100,000 for the
work of the ecommission. As that amount wonld not he required in future, a Bill
would be introduced to reduce the amount to anticipated requivements,

Pear-destroying inseets had done remarkable work, large areas onee densely
infested with pear being nearly cleared, Mo sueh an extent was that the case
that notice of resumption for agrieultural and mixed farming settlement mrposes,
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under the Prickly-pear Land Acts, had alveady been given in respect of thirfy-three
prickly-pear leases near Chinchilla, while similar action was being eonsidered with
regard to other prickly-pear leases comprising agricultural lands in elose proximity
to railways.

Forestry Problems.

18 Exeellency added that the forestry problems of Queensland had reeeived
very close attention. The rapid inercase of importations of timbers had
reacted heavily against the native forest and timber industries, whose operations
had been at low eobb 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 assistanee of the Federal Government towards safeguarding our
timber industries against the dumping of eheap timber inte the State had been
songht.

The forest gerviece through its prolonged experimental silvienlture had demon-
strated that valuable timher speeies could be reproduced in commereial plantations—
a realigation not previously attained by any other country in the Routhern Hemi-
sphere—and silvienltural rvesearch abroad by speecialists of the Queensland Fovest
Service substantiated the expeetations of the Forestry Board in that regard.

Research into the problem of weod-taint in butter had been conducted with
satigfactory results for Quecnsland pine, and investigations were being pursued
into loeal shipworm-resistant timbers for use in wharfing,

Water Sunnlv,

EFERRING to work in connection with water supplies, the Governor said that

the Inkerman irrigation area had made further progress and there are now

198 fnrms, aggregating 6,000 acres, under irrigation. The value of irrigation for

sugar-cane production could be judged by the faet fhat last season the average

at Imkerman was 27 tons to the aere compared with an average of 18 tons for the
State.

The artesian boring hranch of the Trrigation Department was ehiefly engaged
during the year on the construetion of trust bhores. Whynot bore, which is situated
on the Grev Range near Quilpie, was sunk to a depth of 3,200 feet, and an arfesian
flow of 925,000 gallons per day was obtained. This bore will serve approximately
130,000 acres of leasehold land, and the water will travel 66 miles of drains.

The Suzar Industry.

ENTIONING matters in connection with the sugar situation in Queensland,

{he Governor stated that the quantity of raw sugar manufactured in Queens-

land lnst season—503,000 tons—was the second largest in fhe history of the Stafe,

being only 3,000 tons below the record output of the previous season. Hxports

totalled 107,000 tons, the average return to the producer for the total output being

£20 Gs. 10d. per ton eompared with £20 17s. 11d. for the previous season, Present

indications point to the yield of Queensland sugar for the current season being

in the vieinity of 450,000 tous, Ilopes were entertained that the fortheoming

Imperinl Conference would he able to arrive at an arrangement which would secure
the retention of the reciproeal henefits of inter-Empire trade.

An Excellent Season—Crop Extersion.
1S Exeollency, in rveferring to other rural activities, remarked that in the
agrienltural districts an excellent season had heen experienced. There had
been an inerense of at least 15 per cent, in the volume of wheat production.

Satisfactory reports liad been veceived vespecting this year's tobacco erop at the
Mareeta Tobaceo Experiment Station, The Commonwenlth Tobacco Investigations
Committee, working in conjunetion with State authorities, had extended exploratory
plots into Central Queensland. It was proposed during the coming season fo extend
tobaeco exprrimental work in Southern Queensland, Data published by the Council
for Seientific and Industrin]l Research showed conclusively that Queensland had a
promising future for the production of high-class smoking tobaeeo,

The eotton crop for the present season was expected to be substantially larger
than the preceding one, Tmportant 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.

TFavourahle seasonal conditions during the past year were reflected in the output
of dairy produce, which reached a new record of over 76,000,000 b, of butter
and over 15,000,000 1h, of cheese.
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The Passing of Mr. Pritchard.

HE death of George Henry Pritchard removed recently ome of the ablest and
hardest fighters for economic vights that the sugar industry in Queecnslund
has had in {he course of its long and eventiul history. To meet Harry Pritchard,
in friendly or hostile conference, was to meet 2 man ready to fight all the way, and to
fight keeniy, cieanly, and with all the force of a dynamie personality endowed with
rare perception and appreciation of the faets of the case, in any ecause that he
espouscd.  With him as an advecate 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 {he sugar-growers in any feld into which they were taken, As an
authority on sugar organisation and legislation he was recognised by all sections
of the industry. His early banking trnining stood to him well in the wider eom-
mereial world, and his grip of every phase of the industry, in all its altering
circumstaneces, enabled him to set a course, as events demanded, with sanity and
sngacity and suecess.  His helmsmanship in the indostry was marked by strength
of mind and charaeter that won him the respeet even of ““his friends the enemy,’’
who paid willing and generous tribute fo the high qualities, personal and otherwise,
that e possessed, His passing is sineerely regretted not only by sugar producers,
but by all interested in the things that matter in this young Commonwealth, as well
as by those who knew him, and having known him appreeiate the value of his
devotion to the industry snd the State he served so well.

Thea Dairy Industry—The Need of Secientific Research

HE urgent need of initiating investigations into Australian dairying problems

has been pressed on the Commonwealth Council for Scientific Research. On
examining the request, it beeame obvious to the Couneil that a considerable diversity
ol opinion existed as to the lines sueh an inquiry should follow, The Council theve-
fore determined to seek further information before taking definite netion. From a
preliminary investigation, undertaken Ly Professor 8. M. Wadham, of the University
of Melbourne, much useful information has bren ebtained. His report is now before
us, but in making it generally available the Couneil indicates that sueh aetion does
not mean that opinions expressed by the investigator are necessarily its adopted
views, nor that it is intended to follow in their entirety the recommendations made.
Professor Wadham eovered a wide ceonomie range, right from the pasture to the
pantry, in the eourse of a brief though comprehensive review. iy general conelu-
sions and recommendations are worth the attention of everyone engaged in the
dairying industry. On the economie aspeet, he says that no matter how mueh money
and effort are spent on the scientifie side of an industry, such ontlay will be largely
in vain if the organisation of that industry is unsound. Of these economie inquiries,
the first is that of land tenure—this is a regional trouble, not very old in Australia;
it will spread unless it is checked at an early date. The speecifie information
required s the extent and eonditions of short term land-tenure systems in the
dairying districts of Australin and their influenee on dairy production as far as it
can be cstimated. The next point is the distribution of dairy factories in districts
with reference to overhead costs of manufaeture, costs of transportation, and the
natural limitations preventing the regrouping of factories. The last economie
problem is a survey of the overseas market and the factors operating thereon, If
the Commonwealth is to have an economies burveau, he believes, the fivet two of these
ghould be well within its sphere of action. The co-operation of State Departments
would, no doubf, be obtained. It is possible that the Department of Markets eould
undertake the third, or it may actually have the information at the present time.

On the production side, his opinion is that the industry needs assistance in
six directions. As to veterinary and nutritional problems, these have already been
reported on to the Council. As to pasture and pasture management, it is under-
stood that plant introduction is alveady reeeiving attention from fthe Couneil’s
Division of Eeonomiec Botany. A broaua pasture survey of the various dairy dis-
triets in the Commonwealth, coupled with carefully devised schemes of experimentation
on management and manuring, will lead to satisfactory results. The field is vast;
if the Couneil ean provide additional agrostologists for the fask, so much the better.

As to herd testing and the encouragement of the use of high-grade stock, these
are matters which ean be treated adequately by State Departments. The importance
to the indurtry of subsidiary produets, sueh as pig-raising, is great and requires
careful study. It is in some ways a local problem and, requiring extensive areas and
buildings, muyst remain a matter for State organisation. Professor Wadham also
diseurses 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 H. T. EASTERBY, Director, Bureau of Sugar Experiment Stations.

PART VIIIL,
’ (b) Review of the Industry since Federation.
(Continued.)
‘W E may now proceed to the establishment of the Cenfral Mills
of Babinda and South Johnstone, as they were the outcome of
the Report of the Royal Commission which was appointed late in 1910
but did not take the bulk of its evidence till 1911. This Commission
was appointed by the State Government to inquire into and report upon
the following matters relating to the sugar industry, iLe.:—

(1) Is it desivable 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 ervection of sueh millg?

The Commission consisted of Messrs. R. A. Ranking, Police Magis-
trate, J. R, Paddle, and Dr. A. J. Gibson.

Applications for the establishment of Central Mills had been
reeeived by the Government from Babinda (Russell River), Bailey
(‘reek and Daintree River, Daradgee (North Branch of Johnstone River),
Freshwater (Cairns), Liverpool Creek, Tully River, Rockhampton, and
CGympie and later on instructions were sent fo visit Aloomba (Cairns),
South Johnstone, Mourilyan Syndicate lands, Long Pocket (Ingham),
Hamilton, Kelvin Grove, Silent Grove (Mackay), and Yeppoon (Rock-
hampton), After visiting the various sites proposed for Central Mills
and hearing a large amount of evidence, the Commission recommended—

(@) That it was desirable that the Queensland Government should
establish more Central Mills,

(h) In eonneetion with the qguestion of how many new mills
should be built the Commission took into consideration the
then milling power of the existing mills, the importation of
foreign sugar and the possible inerease in population. They
pointed out 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, ineclusive, amounted
to 46,306 tons, and they took this import of 46306 tons as
the actual average annual shortage as between produetion
and consnmption, They considered that the inerease in
population would indicate an increased demand of approxi-
mately 3,500 tons of sugar per annum, At the same time
expansion in the existing mills and the possible ereetion of
mills by private enterprise was not lost sight of, nor the fact
of variable seasons, although this factor to-day with the
muech greater produetion northh of Townsville is not of so
much importance,

Allowing for such faetors the Commission recommended that two
mills should be erected for the erushing seasen of 1913 and one for the
vear 1914, and that the consideration of the erection of additional mills
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be thereaflter reviewed as necessity arose and in the light of their final
recommendations as to sites. After reviewing the different 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 sugav
capacity, The larger of these mills should be erected at Babinda Creeck,
Russell River, and the smaller miil at Daradgee, Johnstone River,

In eonsidering the proposal to erect a mill at Jarvisfield, near Ayr,
the Commission reported favourably, but M. J. Drysdale, of the Pioncer
Mill, in giving evidence stated a verbal agreement hetween himself and
the Govermment existed whereby he was to eveet a mill on the Inkerman
Bstate, and he further stated that he infended building this mill, not
only to met the requirements of the Inkerman lands but to take surplus
¢ane from the Pioneer and Kalamia mills. The Commission therefore
recommended that if before 31st December, 1911, no definite assurance
had been reeeived by the Government that a sngar-mill was to be estab-
lished at Inkerman, the number of mills to be erected for the 1913
season should be three, the third mill of 5,000 tons eapacity to he built
at Jarvisfield, Burdekin River.

(ontinuing with their recommendations the Commission advised
that for the season 1914 a mill of 8,000 tons sugar capacity be erected
on the south branch of the Johnstone River, and that the subject of the
further erection of central mills should be allowed to remain open {o
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, Hamilton (Mackay), Silent Grove
(Mackay), Aloomba (Cairng), and Don River (Bowen).

The Commission further recommended under the provisions of ** Te
Licensing Act of 1885, seetion 22, the prohibition of the issue of new
licenses for the sale of Tiguor within the avea for proposed new mills,

The outcome of the Commission’s Repart was the passing of an
Act m October, 1911, to authorise the construction and establishment of
sugar works by means of moneys advaneed by the State and to provide
for the repayment of such moneys, and for the maintenance, manage-
ment, and control of such sugar works and for other purposes connected
therewith. This Aet was known as “The Sugar Works Act of 1911,
and it was under this Acet that the Babinda and South Johnstone sugar-
mills were erected by the Queensland Government. The Aet provided
for a system of Cane Credits, being a percentage of the price paid by
the Corporation of the Treasurer to suppliers of cane as the Corporation
considered to fairly represent money appropriated towards the repay-
ment to the Treasurer of the loan with inferest, and also provided for
rates on owners and oceupiers of land within a sugar-works area to meet
any annual deficieney. The sale of infoxieating ligquor in a sugar-works
area (ie., a sugar-works avea created under the Act) was declarved to
he unlawful.

The recommendation that two mills be ervected for 1913 was not
carried out in that year. The Daradgee propoesition eventually dropped
out. Messrs. Drysdale Brothers, however, erceied the Inkerman Sugar
Mill in 1913-14, and its first crushing took place in 1914 with a erop
of 62,052 tons of cane. Due to the severe drought in the Lower Burdekin
district in 1915 the Imkerman Mill did not erush that season.
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in 1913 the Cairns-Babinda supporters of the mill project were
getting vestive. A number 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
Mulgrave, and those representing 1,017 acres were forwarding cane to
the Colonial Suegar Refining Company's mill at Hambledon, There were
also areas that had been planted which were too far from Mulgrave and
Hambledon 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
number of those interested in the projeet. Most impassioned speeches
were made, notably by the late A. J. Draper and . R. Mayers, and
also by Dr. Reed, who were all at that time considerably interested in
the Babinda lands. Certain statements had been laid bhefore the Govern-
ment before the meeting took place, and the Premier stated that if the
evidence as to arveas, &e., 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
Stoek, rode around the lands inferviewing the canegrowers, and the
facts elicited were that the estimated avea under eane closely approxi-
mated that set out by the Provigional Committee.

Later in the year tenders were ealled for the ereetion of the
Babinda Mill, the successful contractors being Messrs. George Fletcher
and Company, of Derby, United Kingdom. During 1914 the land was
cleared for the mill site and the building partly erceted, 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 successiul in getting this
contract also. This mill was to be ready to crush in 1916. Serub clearing
was commenced and farms were being taken up for the opening of the
mill,

The Babinda Mill was veady for crushing during the 1915 season
and got to work, althongh it was not finished by the date set out in the
contract. This was due principally to the war and the diffieulty of
proeuring 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 scrious delays owing to acecidents to the machinery, so
that serious deterioration in the cane set in before it could he treated.
As the season progressed, however, many diffienlties were overcome. The
first crop was naturally a small one, amounting to only 47,014 tons of
cane, The sugar manufactured at 94 n.t. being 5,209 tons. The
following vear, 1916, however, saw much improved conditions all round,
and Babinda’s e¢rop was 154,630 tons, and since that date it has always
had large tonnages of eane to deal with. The contractors did not hand
over the mill till after the ecompletion of the first erushing. Meantime,
the erection of the South Johnstone Central Mili 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 erushing about the end of September, 1916, The
tramway work at South Johnstone was of very solid character, eaused
by the country through which it was neeessary to go for cane.
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The mill was due to be completed in July, 1916, but it was not
complete in Oectober of that year. A start was made at the end
of Oectober and a crop of 56,205 tons of cane was put through
the rollers. A good deal of the sugar introduced could not be
recovered owing to the requisite appliances not being available, and
the finaneial loss caused thereby was considerable. It was recognised,
however, that the farmers were not responsible for the war conditions
and that their erops must be removed, The erushing did not terminate
till February of 1917 when 4,653 tons of 94 n.tf. sugar had been manu-
factured. It took 12.07 tons of eane to make one ton of sugar. Next
year, 1917, the erop was 81584 tons. A loss was made on the first
two seasons’ operations, which naturally created much anxiety. Unfor-
tunately, the following vear (1918) a disastrous eyeclone caused great
damage to this mill, not only were buildings wrecked but there was
loss of life and the farmers suffered severely, houses as well as erops
being more or less damaged. In consequence, the tonnage of cane fell
this year to 57,106 tons. The outlook at South Johnstone therefore in
the early years ol its history was most distressing, but in a few years
the diffienlties were surmounted and big erops have been handled during
recent years. The erected of these two mills had a wonderful effect
in opening up unpopulated country. Where impenetrable jungle once
reigned there are now mills, townships, farm houses, schools, hospitals,
libraries, post offices, telephone exchanges, and railways—in fact all the
adjunets of eivilisation,

In a history of this kind it is neeesary after following out different
lines of activities to have to return to a previous period. We may there-
fore go back to 1912 when the first Federal Royal Commission eoncluded
its sittings and presented its report. This was the most voluminous
document ever printed in connection with the Australian sugar industry,
Evidenee was taken from 447 persons, and the printed volume ran into
1,146 foolscap pages. The findings were not quite unanimous, four of
the members presenting a majority report, while a dissentient memoran-
dum was furnished by Mr. T. Crawford, one of the members. The
reference to the Commission embraced the following subjects . —

(a) Growers of sugar and beet ;

(b) Manufacturers of raw and refined sugar;

(¢) Workers employed in the sugar industry;

() Purchasgers and consumers of sugar:

(¢) Costs, profits, wages, and prices;

(f) The operations of the existing laws of the Commonwenlth
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
on his retirement throueh ill-health William Jethro Brown, The other
members were Albert Hincheliffe, M.L.C., R, M’C. Anderson, M, R. M.
Shannon, and T. W. Crawford. The Commission entered on its duties
on 25th October, 1911, held 139 sittings, and presented its report in
December, 1912, In the eonduct of their investigations and in the fram-
ing of their report they assumed :—

(1) A loyal adherence to the policy of a **White Australia.

(2) The natural importanee 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 ignoranee and prejudice obscuring this
important industry ; they showed that it was one of national importance,
the maintenance of which vitally affected every citizen of the Common-
wealth. By no other means could our wvast littoral be peopled and
defended. The following extracts from their report are worth quoting
and are just as vitally applieable to-day:—

““While the wide divergencies of opinion which exist to-day
with respect to the relation of publie eontrol to the sngar indusiry
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-day is not,
save in subordinate respeets, a problem of industry, of wealth,
or of produetion; it is primarily and essentially a problem of
settlement and defenee. No nation ean afford to regard lightly
the development of its industries, the progres of its wealth, or
the economic efficiency of its productive machinery.  But,
important as these things undoubtedly are, they rank, as regard
the sugar industry, on an inferior plane. The Commonweatih
to-day is brought face to faee with one of the gravest problems
which has ever taxed the ingenuity of statesmanship—that of the
settlement of tropical and semi-tropieal 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 beecome an enduring
actuality some means must be discovered of establishing industries
within the tropieal regions. So long as these regions are unoecu-
pied, they are an invitation to invasion as well as a souree of
strategic weakness. Granted so much, il 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 eontribute to the problems of the seftlement and defence of the
Northern portion of the Australian continent. The recognition
of the nature of this supreme justification is the first condition of
a sound publie policy in relation to the sugar industry, Relatively
to it all other issues are of minor importance,”

The Commission recognised at that date the possibility of effective
settlement by a white population of the Queensland coastal areas. They
believed the opposition shown was due to a failure to recognise the
physieal adaptibility of the white races to varying climatic conditions.

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

During 1912 the Department of Agrienlture sent the late Mr. T. H.
Wells to New Guinea to colleet sugar-eane varieties, and 158 were
forwarded to the Mackay Sugar Ixperiment Station. Those were
secured by Mr. 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. H. Tryon, though Mr. Wells was not responsible for
this, as he had no way of testing canes but simply chose them on appear-

ance. [TO BE CONTINUED.]



1 Ava., 1930.] QUEENSLAND AGRICULTURAL JOURNAL, 129

Pureau of Sugar Experiment Stations.

FIELD DAYS.

It has been the poliey of the Burean of Sugar Experiment Stations for many
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 notiee 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 vealising the shortcomings of this field day system, the policy was
continned until last year, but it has now been deeided that the Experiment Station
field days shall be diseontinued. This may possibly meet with disfavour from
sections of canegrowers who were happily situnted with respect to an Experiment
Qtation, but it is felt that a eaveful consideration of the plan which will be substi-
tuted for the old one, will go further towards the achievement of the full aim and
object of a field day, and will exeeed 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 funetions, Last year, record numbers attended field days
at all three Stations, and st 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
veason it is desirable that the mumbers attending a group field day should he
greatly redueed, and the plan must he to inerease the number of field days, and
meet smaller grouns of growers on each ceeasion, The Burean will hold, then,
distriet field days—a distriet consisting of the area supplying eane fo 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 seheme has been made possible by the reeent addi-
tion to the personnel of the agrieultural staff of the Bureau, aud fthe decentralisa-
tion of the experimental work which is rapidly being pushed ahead. TLast 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
plots have been set out over a wide range of soil and climatie conditions, and each
year their numbers will be increased,

The rvesults gathered from these tests should be of greater direct value to growers
than the vesults of Station experiments; for they arve performed under farm con-
ditions, on soils representative of the types on which the results will be applied
direetly. Tt is obviously futile for a grower to visit, say, the Bundaberg Station,
study the fertiliser response there, and hope fo obtain similar vesults from identieal
treatments on, say, the alluvial soils of the Maroochy, ar even the Durmett River.
Similar remarks will apply fo methods of land preparation and eultivation; for a
different set of conditions might render the methods employed on one soil type,
under its peenliar elimatic conditions, totally unsuited to a different type with
its aftendant problems.

Field days will, then, he condueted along lines somewhat similar fo those which
were foilowed at Bli Bli (Nambour) last year. This field day was condueted by
the loeal farmers' committee, and the sunecess of the projeet was such that the
ovent is to be repeated ¢nthusiastically a few weeks hence.

A plan whieh might prove suitable for a mill district field day would be along
the following lines:—The local eommittee (ov exeentive) would fix a day which ig
agreeable to the majority of growers, as well as the place of assembly, Officers of
the Bureau representing the varvious agrieultural divisions would be in attendance,
and proceed with the party over a earefully arranged itinerary. It might be thonght
desiralle to make a four of inspection of fertility or varietal trials located within
the mill arvea, and the points of value which arve evideneed by the different treat-
ments (or varieties) discussed. The extent to which the results of the trial are
applieable throughout the srea might be emphasised and the lmitation of their
appliention also stressed.

A pracrical study of the soil type from the point of view of its cultivation
needs and physical peculiarities could bhe undertaken profitably. On an agreed
farm a demonstration of snitable and improved implements eould he avvanged with
the manufacturers and distributors of farm implements, in the same way as they
hiave bheen at the Stations in the past.
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Afidresses on the important eane diseases and pests might also be given hy
the Bureau’s officers, In distriets favourably gituated with respect to Experiment
Stations, the latter might be visited if there be any demonstration of value to be
seen, The 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 day will he evidenf, It provides an
opportunity for the officers to mect growers under their own conditions, and diseuss
with tuem their problems and the methods by which their diffienlties may be met.
It may not be possible to arrange field daye of this natore during this year, but
the wishes of growers will be met, ns far as possible, in this respect. Farmers
may rest assured that the officers of 1he Bureau will do their part in making the
function one of value and interest.

In conelusion, it should be clearly understood that this is wot an attempt to
keep interested growers from visiting the Experiment Stations. On the contrary,
visits will be weleomed from all interested in the work, either individually or in
groups, and the Bureau takes this opportunity of inviting more growers to visit
the Stations, when the officers will be ever ready to conduet them around and give
information on subjects of interest.

CANE PESTS AND DISEASES.

The Director of Sugar Ezperimental Stations, Mr. H. T. Easterby, has reeeived
the folowing veport (24th July, 1930) from Mr. J. H. Buzacotl, Assistant
Entomologist :—

NOTES ON THE GIANT TERMITE.

A period of five weeks spent in the Burdekin distriet during May and June
this yenr disclosed some interesting facts velative to the life-history of the Giant
Termite, Mastotermes darwiniensis Frogg.

A great number of stumps and 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 oceurred, there were seen attached to the earthy matrix of the
internnl nest, numerous groups of brown eggs, and one individual termite somewhat
larger than the normal worker and quite distinet in that it was of a rich dark-brown
colour with a ereamy-yellow venter. This termite appeared to be actually ovipositing
when first observed, but it is not possibie 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 scems possible
that they may be laid by a modified type of worker such as that deseribed, parti-
cularly as Mastotermes is known to he a primitive genus,

The eggs are elongate, about .05 inch in length, of a uniform brown ecolour,
and attached by one pole in groups of twelve to twenty-four, The units in each
group appear usually to be arranged in two parallel rows and are bound together
throughout their length by some sticky substance, which seems to be provided from
the mouth of the worker. On the nest being opened, the workers immediately pro-
ceed to earry away the egg masses and reattach them to the nest madrix in a more
secluded tunnel of the nest. On hatehing from the egg, the young feed on fungi
growing on the matrix where the eggs are deposited until they are eapable of going
out to forage with the adults.

In a mest of Mastotermes the following types ean be seen:—Workers (one
caste), soldiers (omne caste), alate forms (winged), and nymphs of the three types.
During May, however, neither alate individuals nor their nymphs showing wing
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 Januury,
The number of soldiers present is always small compared with those occurring in
other species, and although moderately agressive, the soldier does not rush to the
spot when an attaek is made on the nest like those of Eutermes and other species do.
The soldier is provided with Powerfu] mandibles whieh it is not slow to use, and,
on breaking a mest, soldiers will sometimes be observed earrying the young nymphs
away in their mandibles,

It is a eommon practice among termites to eat the hodies of their dead, and this
fact is the keynote of success in using arsenicals or stomach poisons as a means
of destroying nests. As far as ean be determined this does not take place in
Mastotermes. The dead bodies of their fellows will be eollected and carried to a
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disused funnel and there left in a heap to become covered with mould, Wherther
the termites make any use of the mould which freely flourishes in the burial grounds
is hard to state,

There are several insects which are always found in the nests of Mastotermes,
The larva of a small slate-grey moth, huge larvee of the searabmid Xylotrupes and
other smaller searabaid grubs arve found feeding on the earth and digested wood
matrix of the eolony. A small silver fish is eommon, and large centipedes and milli-
pedes often found, the centipedes feeding on the inmates of the nest.

Many species of ants are predaceous on the termites, and if a nest be broken
open most of the denizens ave quickly carried off by ants, parvticularly Iridomyrmes
and Camponotus, although several smaller geneva, Pheido.e, for instance, also do
good work,

A nest may not extend more than a few inehes into the gvound or it may go
down for several feet, and from the nest small galleries radiate through which the
inscets communieate 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 eane
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 dic,

Practically all fimbers are subject to attuck by Mastotermes, but some are more
resistant than others, and chief of these is Gidgee, which, on that aceount, is mueh
in demand for fence posts in the Burdekin distriet. Leielhardt, Moreton Bay Ash,
and the Black Palm ave partieularly suseeptible, even whilst growing, to attack,

Recommended Methods of Control

At the outset it should be stated that Mastolermes darwiniensis is far more
difficult to control than the smaller species of termites. One of 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 aetually harbours a nest or is communicated with from a nest loeated
perhups several chains away. Another factor which renders them diffienlt to exter-
minate is the fact referred to above that they appear non-cannibalistie in habit,
thus greatly redueing the value of arsenieal poisons as a measure of control.

With regard to buildings, posts sel in conerete 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 conerete is probably the best method to secure against
attack. If {his is impraetieable, all timber used should be eoated with a repellent
such as ercosote oil, or soaked in a 10 per eent, solution of sodium arvsenite. If these
are not oltainable, then timber soaked in or painted with erank-case drainings from
the car or tractor, in which a little arsenic has been dissolved would prove vesistant.
Wherever a piece of boarding is removed on aceount of termite attack, the replacing
board shounld be treated as mentioned above, and if the attacked timber eanuot be
removed, Lore some holes into it and squirt in some of the arsenic in oil solution
mentioned before,

Sugar-cane plantations suffering damage should first try and elear all timber,
atumps, and logs as far as possible trom the farm. It should be borne in mind that
the termite probably only visits the cane for water. This is borne out by the faet
that sugar-cane is always far worse attacked in dry seasons, but at the same time
althongh a certain amount of moisture is necessary, yet an excess of water is ome
of the best methods of repelling the termite, and further reference will be made to
this shortly, Any timber in which a nest is loeated shnufd‘ be treated by pouring
haif a pint of earben bisulphide or a couple of pints of benzine into it and blocking
all openings. This treatment will kill most of the inmqtoa of the nest, and if currlm_]
out systematieally will greatly lessen the pest. Baits eonsisting of arsenic and
molasses in the proportion of 1 1b. to 50 Ib, may be poured into nests and are snceess-
ful, hut this treatment should be varied, as after a while the termites seem to get
cunning and will not take the baits.

TFence posts ave very frequently the source of infection of a farm, and, where
possible, the substitution of steel posts as supplied by some Bouthern firms would
be prefitable.  If wooden posts must be used and Gidgee cannot be obtained, then
they shonld be soaked in 10 per eent. sodivm arsenite solution and well creosoted or
tarred Lefore putting in the ground,

As regards the eane itself, nothing is more effective than frequent heavy watering
of the eame, a course which is quite practicable in the Burdekin district where irri-
gation is universal. This method of eonfrol has been found most effective in
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controlling certain South Afrieun termites which ravage plantations, and has also
been found to give good results in Queensland. TUsually one side or a eorner of a
bloek shows heavier damage than the rest of the block, and when this is the cage s
furrow eould be ploughed along the headland between the eane and its source of
intestation, and in this furrow a bait consisting of bran or sawduost mixed with a
little molasses or freacle and water into a mash and then some white arsenie stirred
into it should he distributed, and the furrow covered over. Approximately, 1-1b, of
the poison is required for 50 1b, of bait. Cane sticks containing termites should be
treated with one ol the above baits, by hreaking off the top of the stick and pouring
some of the Dait down the tube diselosed.

Planting should be earried out with the ground as moist as possible, or it
should be well watered after planting in jorder to keep the termites from attacking
the young shoots, and thus causing a bad strike, Nests may be destroyed if no
fumigants arve available by well breaking into them, thus allowing aeccess tor their
enemies, the ants, which will quickly earry off every exposed termite,

In eonclusion, the termite or ““White Ant,”’ Mastotermes derwiniensis 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. 1t is far better for growers to make an organised effort to eontrol a pest while
it still remains fairly easily comtrollable, than to let it inerease its depredations
until eventually it reaches such numbers as to require a great deal of time, labour,
and money to eradieate if,

GANE PEST COMBAT AND CONTROL.

The Director of the Bureaw of Sugar Experiment Stations, Mr. H. T. Basterby,
ling received the foillowing Special Eeport, deacing with experimental work earried out
during the period May to June, 1930, against insects of the genus Pseudococcus;
and which deals with the discovery of a cheap and effective method of combating
pur mecly bug of sugar-cane, from the Entomologist al Meringa, Mr, B, Jarvis.

A NEW AND EFFECTIVE SPRAY FOR MEALY BUGS,

Most eanegrowers and other agrieulturists have experienced the persistent
nguressiveness of these small, soft-bodied, pinkish insects which are dusfed over
or coversd more or less thickly with white pewder or floceulent filaments of a waxy
nature, Being gregarious in habit they are usually met with in small colonies,
consisting of from fitty to hundreds or thousands of individuals of all sizes, from
the tiny larval to adult forms, the latter being generally less than ong-eighth of
an inch long. In the Cairns distriet mealy bugs commonly infest the granadilla,
passion froit, and many other ereepers, proving particularly obnoxious also to such
ornamental shrubs as Acalyphas, Ixoras, Coleus, Crotons, &e. The fropical fruit
trees most badly attacked appear fo be the Sour-sop and Custard Apples, the fruit
being sometimes go grossly infested as to appear white instead of green. (See
accompanying plate.)

In canefields these bugs eongregate under the older leaf-sheaths in masses,
and being thus sereened from view their presence usnally remains unnotieed,

Notes on Remedial Measures.

Owing to the waxy seeretion already alluded to affording a defence againgt
inseetieidal sprays, the control of mealy bugs has always proved a somewhatf diffi-
cult matter; secing that sueh proteetive covering must first be dissolved in order
that the bodies of the inseets may be thoroughly wetted with the solution used,
Moreover, many of the speeies have an objeetionable habit of nestling as far as
possible out of gight avound the softer shoots and basal portions of the Jeaf-stalks
of affeeted plants, in positions which ean only be reached by the careful application
of driving mist-sprays, :

Anongst the many different vemedies recorded as being more or less effective
against insects of the genug Pseudococcus the following substances may be men-
tioned here, viz.:—Kerosene and soap emulsions, resin compounds, earbolie aecid,
nicotine, lime sulphur, oleie aecid, oil emulsions, &e.

Recent experimentation carvied out by the present writer at Meringa Sugar
Experiment Station has aimed at the discovery of a formula which, in addition to
heing inexpensive and. simple to prepare, shall be composed of materialy obtainable
at all times from every country store or grocer shop.
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Prare 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,
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Attention was acecordingly concentrated on such substanees as caustie goda,
kerosene, sonp, rvesin, and tobaeco, uvsed either ome with another, or in varions
combinations; my desire being to make a stock solution of firm consisteney, eal-
culnted to keep well in the tropies and be always ready for use at a moment’s notice.

Preliminary experiments with resin and washing soda compound are proving
satisfictory, a soap emulsion containing kerosene and eaustie soda was tried and
found promising. This latter spray killed about 75 per ecent. of adults, 100 per
cent, of tiny larve, and all eggs that chanced to be fully exposed. Tender folinge
was ot injured by the solution,

Two different emulsions were then prepared on 2Ist May, one eontaining
tobaces extract and kerosene, the other erude earbolie and tobaecco, in proporfions
thought likely to combine well. This earbolic aeid spray destroyed from 25 to 30
per eent. of adult mealy bugs, together with all the young larval forms; the ants
in attendance on them being also killed,

Another emulsion eontaining canstic soda and kerosene proved fatal to about
05 per cent. of adults, and 100 per eent. of young bugs that chanced to be fully
exposed to the spray.

Ag u result of experiments with the emulsions alluded to above, and a few
additional preparations which need not be described here, it was found that maximum
mortality was obtained from a combination of soap, kerogene, and tobaecco.

This emulgion, which destroys practically 100 per cent. of adults, young, and
eges of this pest, including attendant ants, will now be given in detail below. The
table indieates concigely the amounts of matervial reguived for making various
guantities of the stoek-golution.

SIMPLE AND EFFECTIVE SPRAY FOR MEALY BUGS.

Soap * Witeh™ bar .. - i 10 oz, 1} b, 23 1b,
Kororene (“ Laurel” hrand ) - 1 pint | 2 pints 2 quarts
Tobaceo (black plug) - ‘ 2 oz, | 4 oz, 1 1b.

Rain water .. s e v 3 pints 3 quarts 11 galls,
Amount of stock-emulsion , . o . | 4 pints | 4 quarts | 2 galls,
Total quantity of spray, if using 31 galls. | 7 galls. I 14 galls.

6 parts water to 1 part stock- | [ I
__emulsion B | o

The cost of three gallons of spray solution works out at about 1s. 8d. for
material, exelusive of spray-pump or labour, &e. Needless to say, this amount of
spray, when applied in mist form, goes a long way.

How to Make the Stock-Emulsion.

Cut 10 oz of the soap into thin shavings, dissolve same in 2 pints of boiling
water and strain through wire gauze. While still very hot pour slowly into this
the pint of kerosene, and then the 2 oz of tobaeceo extract, stirring all the time.
The latter ingredient (the strong, black sort favoured by seamen and our aboriginals)
is quiekly prepared by tearing the plug into flakes of leaves and stems which are
then boiled for about twenty minutes in the other pint of water; the resultant
nearly black fluid being then strained while still quite hot through closely woven
linen before adding fo the kerosenc-gonp mixture, During cooling of the finished
emulgion it must he stirred vigorously for some minutes and then poured from one
vessel to another in sueh manner as to impart a ehurning motion until lukewarm,

At this stage it starts to thicken and should then be stirred well until ready
to pour into tins or jars, as such final agitation ensures a good, uniform emulsifiention
of the tobacco extract, This stoek-emulsion sets after a few hours, attaining a
consistency resembling that of frozen butter, and being light chocolate in eolour.
To prepare a spray for immediate use, melt the amount of stock-emulsion required

according to the number of insects to be treated) over a slow fire, and when quite
liguified add gix parts of water to one part by fluid measurement of the stock emul-
sion.  Allow this to stand on the stove until reaching a temperature of ahbout 50
deg. C. (just hot enongh to be able to hold one’s finger in). Apply at once, through
1 norzle throwing a misty spray with good foree, holding end of same within a
few inches of the mealy bugs in order to wet them thoroughly.

Always strain the madeup spray when filling your pump, as this will avoeid
trouble with atomising nozzles, .
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When heating either the stock-emulsion or spray be eaveful to see that it does
not boil, or even reach a sealding temperature.

Thz Spray Does Not Injure Plant Life,

During the testing of {his emulsion on different speeies of mealy bugs attacking
cane, eotton, figs, Acalyphas, Ipomea, Beaumontia, &e., the various solutions used
were alwnys applied at the same time (while guite hot) to leaves of sweet-potato,
tomato, passion fruit, strawberry, papaw, and other foliage; as well as to tender
seedlings of ecabbage, turnip, heetroot, earrot, &e.

Tt is satisfactory to be able to record that in no eases id such spraying resulf
in material injury to any plants so treated,

The Director of the Burcaw of Sugar Baperiment Stations, Mr. H, T. Kasterby,
has recetved the following veport for the period June to July, 1930, from the
Entomologist al Mevinga, Mr. . Jarvis —

An Erroneous Impression Contradicted.

Among the various remedial measures agninst eane grubs investigated during
recent years there is one whieh, although proved conclusively to be worthless, still
appears to find advoeates among certain farmers in onr sugar-growing distriets.

It is high time that this old delusion concerning the supposed value of white
arsenie 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 continue to be foolish
enongh to waste their time by using a method whieh ean only result in disappointment
and finaneial less.

I wish, therefore, to emphasize the faet that although white arvsenic might
prove serviceable under field conditions if employed in the form of a poison-bait
(see Bulletin No, 4, Div. of Ent. Bur, 5. Expt. Stns., 1916), it is quite useless to
expect to get beneficial results by merely sprinkling or otherwise burying it amongst
the roots of sngar-cane,

Dy, 1llingworth eommeneed his experiments with this argenieal in the year 1918,
earrying them on throughout o period of about three years, most of lLis experiment
plots being situated on the Greenhills Estate, Seme of the methods of application
tried during this period were:—

(1) White arsenie placed in  drills on sprouting plants,
(2) White arsenie placed under the stools of eane,
(3) White arsenic placed with the sets,

Negative Results with White Arsenic Against Cane Grubs.

Data filed at our BExperiment Station giving results obtained on field plots
established at Greenhills by Dy, Iilingworth in 1921 (about a eouple of months
before he left Queensland) show that on 23rd March, at the time of year when
grobs were doing the greatest damage, no difference was apparent between plots
treated with 100 1b. and those which had received 200 Ib. of white arsenic per
aere. The eane on Block H2 was found to be uniformly grub-infested, no difference
being obsgervable between that which had been treated with this poison and cane
in the untreated check plots.

Results obtained by digging up the eane stools on these test plots were as
follows :—A. stool dug in the 100 Ib. arsenie plot yielded seven grubs, while another
examined in the untreated echeek plot alongside gave two grubs. Again, a stool
dug up in the 200 Ih, arsenic plot yielded thirteen grubs, while another stool on
the check plot alongside revealed eleven grubs, Thus, it g0 happened that a final
examination of these experiment 1lnlots revealed, curionsly enough, the presence of
more griubs under the stools which had been treated with white arsenic than chaneced
to oecur on the plot whieh had been left untreated alongside. No dead grubs were
obtained from beneath any of the treated or check stools on this H2 block,

The result of this investigation made at Greenhills on 23rd March showed
conelugively that ag many grubs oceurred under eane on land which had been
poisoned at the rate of 100 to 200 Ib. of white arsenic per acre, as under cane
which had not been treated.
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Biologieal Coniroel Work.

At the present time the life history of one of our rare species of digger wasps
named Scolie formose Guer, is being studied. This species was first recorded hy the
present writer in 1923, who suceeeded in breeding a specimen eaptured at Gordonvale,
from which twenty-four eggs were obtained. 'These were all deposgited on grubs of
our greyback cane bettle, and ultimately yielded eleven cocoons; the wasp, Lowever,
refusing to oviposit on grubs of the small brown cockehafer Lepidiofe frenchs
Blkh.

Scolia formosa is about the size of our common digger wasp Compsomeris
tasmaniensis Sauss., its black abdomen being ornamented with broad bands of rieh
orange-red; while the head, thorax, and legs are densely clothed with reddish haivs,
The present specimen, which was also captured in a flower garden at Gordonvale, has
alrendy laid, to date, thirty-one eggs on grubs of the greyback eockehafer. Data
of an interesting mature relative to the effeet of changes of temperature on the
duration of its various life-cyele stages is heing recorvded from day to day.

The wasps derived from eggs of this inseet, being now obtained here, will
be weleome additions to our office colleetion; espeecially the male specimens, only
one of which was secured from my 1920 hreeding of this digger wasp.

Visit to the Lower Burdekin Disiriet.

During May and June the Assistant Entomologist, Mr. J. . Buzacott, paid a
visit to Ayr, our principal object being to earry out further investigation regarding
the habits, metamorphosis, and various methods of controlling the ravages of the
fGiant Termite’” (Mastolermes darwiniensis Frogg,

Tn the opinion of Mr. Buzacott, the damage eaused by this fermite is gradually
spreading, although ¢‘there does not,’’ Le remarks, “‘appear to be any inerease in
concentration of the pest. The spread is quite loeal, and eane is being attacked
only on farms which are adjacent to those formerly suffering damage.’’ “‘Grubs,”’
he veports, ‘‘have cavsed damage on several farms mear Ayr and econsiderable
damage af Girn, espeeially along the banks of the Haughton River, The Burdekin
Pest Destruetion Board paid out nearly £2,000 for greyback beetles eolleeting from
the feeding trees during the flighting season fhis year.

“The only other pest causing appreciable damage in the distriet is the bud
moth, Opogona glyeyphoga Meyr.,, which is badly damaging the eyes of cerfain
eanes.  Although this moth is usnally quite common it rarely reaches the status of
a serions pest, but it was certainly killing sufficient eyes to eause 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 eoustantly unearths and exposes to view various
forms of inseet life, mostly representive of the commoner species of scarabmidee,
familiarly known as cane beetles,

Although growers ave, of conrse, perfectly aware that these abovementioned
grubs should be destroyed as far as possible, they understand very little about the
habits of other soil-frequenting insects often oceurring in the forrow, some of which,
heing parasites of eane grubs should always be earefully protected.

(hief of these is a sleek-looking, plump, shining white maggot about an inech
in length, which is generally found attached to a dead or dying cane grub. This
maggot if left in the soil ultimately spins a cocoon of elosely woven silk of a
veddish-brown eolour and the stiffness of brown paper.

Abont a couple of monthg later a handsome wisp parasite emerges from {his
cocoon and digs ifs way to the surface.

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

Other friendly inseets include the predaceous larva of n skip-jack or elaterid
heetle; and the larva or maggot of a common species of ““robber-fly,”” hoth of which
live in the ground and tunmnel about in seareh of various cane grubs.

The former resembles a large flatfened wire worm, about 2 to 4 inches long,
while the maggot of the robher-fly has a sharply-pointed beak and exceeds an inch
in length.
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Hints to Field Assistants,

The aectivities of the Supervisor in our cane fields may be said to embrace a
rathier wide range of work, ealling, as it does, for a practical knowledge of agricul-
ture, combined with an aptitwde for experimental researeh of a seienfific nature;
together with a dash of originality and plenty of common sense.

Being on the spot, as it were, he can generally get leave from growers to conduet
varions experiments on their farms, and is always at hand to supervise the earrying
out of same. e is also in a good position to suggest any improvements that may
chance to oceur to him regarding routine methods of farm cultivation which might
faeilitate the operation of, or render more effective certain lines of control work
agninst eane grubs or other insect pests.

Another important service whieh could be performed by the Pield Supervisor
would be the reeording of data in conneetion with eane varieties, insects, pathologienl
diseases, fertilisers, &c., which come under his notice from day to day.

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

In the work of field experimenty or plots designed to test the efficiency or other-
wise of insecticides or soil-fumigants, the Supervisor hag the best possible ehance
of securing that harmonious co-operation with the farmer eoncerned, which certainly
goes far towards ensuring the earrying through of such experiments in the hesi
manner,

BUREAU OF SUGAR EXPERIMENT STATIONS.

In recent years the Bureau of Sngar Experiment Stations has made eonsiderable
advanees in the direction of affording more help to growers and millers. With the
return of the travelling scholars, Messrs. Kerr, Bell, and Bennett, it wag pogsible
to reorganise the work of the Bureau, which is now divided into four sections, viz.:—

1. Seils and Agrieulture—This comprises Sugar Experiment Stations in
the Southern, Central, and Northern sugar distriets, and an extension sgervice
employing field officers loeated throughout the eane aveas, who keep in close
touch with eane growers. Numerous experiment frials with eane are established
in all sugar localities.

2. Sugar-cane Pathology—Oflicers employed in the field and laboratory
ars studying cane diseases and their control,

3. Intomology.—Entomologists are maintained at selected loeations so
as to deal effectively with the study and control of the most important eane
pests.

4. Sugar Mi'l Techno'ogy—The Technologist and his stalf investigates mill
problems and the various phases of sugar extraction and manufacture.

The organisation of the Bureau covers the several branches of growth and manu-
facture in o manner unigue amongst the primary industries of Australin, The funds
for its maintenance arve contributed equally hy the industry and the Government.

The Laboratories of the Divisions of Seils, Agrviculture, and Pathology are
situated at Brisbane and have just been completed. They are thoroughly up to date
and inelude all the latest apparatus for scientific work. Sugar growers and millers
vigiting Brisbane are especially invited to eall and see the work being earvied out
in these laboratories, whieh are sifuated in the Department of Agriculture’s huild-
ing, in William street. Ilere investigations and veseareh work in chemistry and
physics of our sugar-cane soils, and info the diseases of cane, are heing conducted.

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

The work of the recently formed Queensland Society of Sugar-cane Teehnologists,
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 inerease the levy on sugar mills and growers for the
carrying out of this new work and the enlargement of the staff, the Bureau has heen
able this year by earveful management to reduce same from 1d. to 4d. per ton of eane,
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THE BROWN CUTWORM (Euxoa radians Guen.).

By G. A. CURRIE, B.Sec.
PART IL
TEMPERATURE REACTIONS.

HE eutworm under study is given o sudden and sporadie out-

breaks of great severity, and whatever the direct causes of

such outbreaks may be, it is the weather which is the ultimate cause
of the variation in incidence.

A ecomplete analysis of the factors operating in this connection would
be well-nigh impossible, but within eertain limits the habits of the
cutworm itself reduce that number. As an example of this, it is found
that the action of direet wind eurvents is mostly eliminated by the
burrowing habit of the larvie. Living and feeding amongst an abundanee
of suceulent food counteract the effect of low-atmospherie humidity to
a ereat extent.” 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 vieissitudes.

The temperature of its surroundings controls the growth rate of
the larva to a great extent, and indeed this ean be said of all stages of
the life history. If the growth rate in relation to temperature is known,
it is possible to prediet with considerable aceuracy, 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 side® gained
while assisting in some work on that insect enabled one to go into the
fiecld with an aeenrate knowledge of the stage in whieh the insects would
be found. A study of the temperature relations of all stages of Euwxoa
radiens was undertaken with a view to getting a working knowledge of
the Iength of each life stage at different femperatures.

A short résumé of some of the work done on the temperature
relations of insects might not be out of place here.

Resume of Some Previous Work,

Abbé (1878) published his work on the thermal constant of locust
eoos,

Sanderson (1908) defined the thermal constant as **The accumula-
fion of mean daily temperature, above a eritical 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 the geasonal 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 Oectober 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 direet
offect, 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 PPlants and Animals.”” 1In
that work it is stated that ““Animals and plants are restrieted in
northward distribution by the total ¢quantity of heat, that is {o say, the
sum total of mean daily temperature above 43 deg, Fahr. during the
season of growth and reproduetion.”” The temperature 43 deg. Fahr.
was regarded as the temperature bhelow which no pereeptible growth
oceurred. This is the temperature summing prineiple already mentioned.

IMoward (1895) published his work on the temperature relations
of household insects, and later showed that the distribution of the
vellow fever mosqultr) (Aédes aegypti 1) was controlled by temperature.
A knowledge of its te mperature requirements would enable one to prediet
its behaviour and spread, in distriets where it might be accidentally
mtroduced,

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

Bachmetjew (1901-1902), working on the relation of temperature
to insect activity, found that for every inseet a definite range of tempera-
tures exists, between the extremes of which the inseet is active. At a
temperature known 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
Soptimum”’ (mh\nty ceases and metabolism is almost at a standstill,
death ensuing in time if the high temperature is maintained. A 5‘r.111
higher temperature exists (at which death is ingtantancous), and this can
be called the ““upper thermal death point.”” A low temperature exists at
which aectivity ceases, metabolism is extremely slow, and a state which
can be called ““hibernation quiescence’ ensues. At a low temperature,
the “‘eritical point,”” the internal heat of the insect suddenly rises, but
if eooling is continued the temperature again falls to the “‘eritical
point”” and death follows,

Sanderson (1905, 1908, 1910) shows how species are rvestrieted 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 ean be built up, showing the relation of each
insect to the whole range of temperatures to which it may be submitted.

Instead of the ““temperature summing’ above the developmental
zero, he suggests that the percentage of time required to ecomplete each
stage at the different temperatures be used as units.

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

The ““Bioclimatic Taw’' of Hopkins gives a practical application
of the response of insects to temperature,

The combined effeet 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. Teadlee (1914)
investigated the effect of temperature and humidity on the rate of
inseet 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 graphieal
representation of the effect of combined temperatures and relative
humidities in common animals of temperate latitudes.
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In this connection it is well to reiterate that Headlee (1914)% found
that *‘The rate of metabolism in certain actively feeding insects with
abundance of suceulent food available ig not affected by large differences
in atmospheric humidity.”” These conditions obtain in the Queensland
experiments with Euwroa radians larve, and appear to give a like result,
within certain limits.

In some cases it has been found that the temperature reactions of
insecis vary with the different seasonal senerations of the inseets under
study.

A recent development of temperature work has been published by
W. €. Cook.* He submitted numbers of eutworms of the species Poro-
sagrotis orthogonia and Chorizagrotis awxiliaris to varying numbers of
hours at high temperatures, alternating with the remainder of the day
at a constant low temperature of 8 deg. C. He found that the growth
rate per hour at the high temperature when alternatine with the 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 deg. C. alternating with sixteen hours at 8 deg. C. gave the greatest
growth rate per hour.

From his data in those experiments, Cook (loe, eit.) construeted 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
predieted on this model for any time-temperature eombination,

Shelford® states that development under fluctuating temperatures
is 1.02 to 1.08 times as fast as under constant temperatures.

In the constant temperature experiments, to be deseribed later, this
maftter of fluetuating temperatures in 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 throngh each instar, would introduce
a possible experimental error as great, or in some cases greater than the
error due to constant temperature. Field and laboratory controls have
been kept, and the results of these are incorporated in the graphs, to show
the variation between the time of development at eonstant, as contrasted
with fluctuating temperatures.

Co-ordination of Field and Laboratory Work.

At the Cotton Research Farm, Biloela, a complete set of meteoro-
logieal records is kept. For entomological use a continually rvecording
thermometer gives the temperatures at a depth of about 1 ineh 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 pupw 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 mearly the true mean of the daily maximum and minimum
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 iu
summer, however, this soil mean is consistently higher than the shade
mean during dry weather. During a dry spring cutworms 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 heen removed. On such a day,
soil temperature in a place where there was no cover has risen in October,
at 2 inches depth to a value of 129-5 deg. Pahr.

In the case of the eaterpillars, however, although exposed at times,
and for short periods to temperatures of over 100 deg. Fahr,, they can
always seek cover, and no ease has been observed where they have been
killed by the direet 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 aectivity of the various insects
under observation. In the ease of Ewxoa radians field and laboratory
experiments were carried out bearving on its rate of growth at different
temperatures, and the laboratory technique will now be dealt with,

LABORATORY TECHNIQUE,

Tn these experiments groups of eggs, larvie and pupwe were subjected
to a range of constant temperatures to determine the duration of each
life stage at different temperatures.

A multiple temperature incubator (Model 3) made to the speeifi-
cation of C, B. Williams and T. W. Kirkpatrick," Egypt, was used,

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

A few typieal records from different parts of the ineubator are given
in Table 1V, 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 larvie were collected in the field. They were placed in jars
with half an inch of sifted soil into which they could burrow, The jars
were open at the top to allow free passage of air. Pigweed (Porlulaca
oleracew) was supplied to the larvee for food, this plant being used
throughout the experiments as the standard food for all stages of the
larvie.  The larvie were examined twice daily so that they could he
transferred at onece to the ineubator when they pupated. The size and
sex of the pupme were noted in all cases.

in order to keep soil humidity nearly equal throughout the series
of temperatures, the soil in which the pupm lay was kept moist.
Moistening had to be done frequently in the warm eompartments 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 eireulated 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 ecardboard
was leant across the jar from top to hottom so that the emerging moth
could eling to itg under surface to unfold its wings.

Egg.

These were placed in glass jars in groups of twenty. In the hot
compartments some moistening was done to prevent desiccation.
Hatehing was watched for, and the larve supplied with food and covered
over to prevent escape,

Larval Instars.

While small, the larvaee were put into jars in batches of ten, and
fed on pigweed. A very little soil was given at first, the quantity
inereasing with size. New food was given daily and the soil frequently
changed to keep conditions hygienic. Uniformity of humidity was nof
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 larvee large numbers were
necessary in each series. Mueh diffienlty was experienced in finding
the head capsules from the moults, so individual larvee were isolated
for the purpose. The larve seemed to do better in groups until they
were nearly full grown, when they did well separately. In order fo get
a reliable indication of the average time taken to complete a stage,
three methods were used:—(1) Single larvae were isolated and their
moults observed and noted ; (2) Groups of larvae were kept together and
the first individual to moult to the following instar noted, and the last,
for each suceeeding stage ; (3) Groups of larva: individually noted were
averaged as to their moulting times.

A ecertain amount of compensation was noficed in healthy broods,
for, when certain individuals toolk 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 larvee were found fo 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 larvae the moults were observed by the light colour
of the head capsule and skin of the newly moulted larvae, the individuals
not newly moulted being mueh darker in colour,

In the ineubator the larve 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 larvie was divided in two. One lot of
larvee 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 sliechtly faster rate of
growth was observed on the part of the cutworms reared in the dark,
but the difference noted was not great. Table TIT.

Experiments were also carried out with series of larvae as near field
conditions as possible, so that their rate of development eould be com-
pared with that of the larvae in the incubator, subjected to a constant
temperature.
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Adult.

On emergenee 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 eemented 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 eould be lifted out, the eggs counted, and the paper cut
up into pieees 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. Hach 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 hrown 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-
licht, with those kept in darkness, all other conditions being as nearly
as possible equal.

Fifty first instar larve were used in Series 1, thirty in Series 2,
but only those which reached pupation are recorded in the Table.

Ko HarcHmwg To PuraTion 18 LigHT AND 1IN DARKNESS.
Series 1.

TABLE III.

— ‘ Trarkness. Light, Average Temperature.
|
1 . | 47 days 40 days 238 deg. C.
2 37 days 41 days 238 deg. C.
3 i 40 days 46 days 23-8 deg. C.
4 S — 41 days 39 days 238 deg. C.
Averages .. | 41-25 days 41-5 days
Series 2.

T ‘ Darkness. Tight. Average Temperature,
1 - | 32 days 34 days 255 deg. C.
2 33 days 33 days 255 deg. C.

Averages .. ’ 32:5 days 335 days
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The numbers surviving are too small to do more than indicate a
probability, but the larger numbers of ordinary laboratory and field
observations can be compared with the ineubator numbers for further
confirmation.

The results of the work with the pupe 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 vecords taken from the hot end, the
middle, and the cool end of the incubator will show the daily range
of temperatures obtaining within the compartments of the inenbator
used. The faet that there is a fluetuation in temperature makes it
impossible to call the work strietly constant temperature work, but the
range is too small to cause any marked change of growth rate due to
such fluetuation.

TABLE LV.

Typroan TempeErATURE Recorps oy Lire Smemrs or Pups in INCUBATOR.

|
COMPARTMENT (3). COMPARTMESNT (12), COMPARTMENRT (10),

Length 19-5 mm. @ pupa. | Length 20 mm. 9. pupa. | Length 19 mm. & pupa.

Pupated 12 noon, 29 Dec.. | Pupated 7-8 Dec., 1027. | Pupated 4-5 Dec., 1927,
1927 B
Date, Max. °F. Min.® B, Date. IMax.“F. |[Min,° I, | Date, Max."F. Min.® T.
| |
1927 ‘ 1927, 1927.

29 Dec, o 04 90 8 Dec. .. 78 76 5 Dec. .. 76 68
30 Dee. g, 97 01 9 Dec. .. 77 74 6 Dee. .. 73 68
31 Dee. o 08 01 10 Dee. .. 78 74 T Dec, .. 71 65
1928, 11 Dee. .. 79 76 8 Dee. .. 68 65

1 Jan. i 99 04 12 Deec, .. 77 75 9 Dec. .. 68 65
2 Jan, - 08 | 90 | 13 Dec. .. s 74 |10 Dee. .. 68 G4
3 Jan. i 92 88 14 Dee. ., 77 74 11 Dee. .. 70 66
4 Jan. 28 94 | 90 |15 Dec. .. 78 75 |12 Dec. .. | 68 G5
5 Jan. iz 93 | 90 | 16 Dec. .. 80 78 |13 Dee. .. | 67 65
6 Jan. % 99 no 17 Dee. ., 78 75 14 Dee, .. G G5
7 Jan. i 98 | b2 18 Dee. .. 77 75 15 Dee, .. 70 G6
8 Jan. i 97 80 | 19 Dee., .. 78 76 |16 Dee, .. 69 G4
9 Jan, o 91 | 89 20 Dee. .. 79 75 17 Dec. .. 68 G5
10 Jan, .. 90 87 |21 Dee. .. 77 | 73 18 Dec., .. 68 66
11 Jan. — 92 89 | 22 Dee. .. 77 75 |19 Dee. .. 69 66
12 Jan. wie 91 | B9 23 Dec. .. 78 77 20 Dee. .. 70 66
24 Dee. .. 75 72 |21 Dee. .. | 68 656

Emerged adult 12-13 Jan., |25 Dec. .. | 72 70 |22 Dee. .. | 68 G4
1928, Average, Temp. |26 Dec. .. | 78 72 |23 Dee. .. | 69 65
925 deg. Fahr. — — |24 Dee. ..| 65 61
Time, 141 days. Emerged adult, 26-27 25 Dec. .. | 63 GOy
Deec., 1927. Average 26 Dee. .. 0 G3

Temp. 76 deg. Fahr, | 2% Deec. .. 71 67

Time, 18-19 days. 28 Dee. .. Tl 67

29 Deec. .. 70 66.
30 Dec, .. 71 65

31 Dee. .. 70 67
1928,
1 Jan. .. Tl 69

2 Jan. .. 71 68

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

Time, 29 days.
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Graph 1 shows the time-temperature eurve for the pupal instar.
The points marked represent individnal pupse. The eurve sketched in
is arbitrary, arrived at by averaging times in temperature class groups,
and is only included to indicate the general dirvection of the theoretical
eurve.”

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 oecurs can be determined for the species from
the time-temperature graphs,

For example, this ean 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
days between the two points, e.g.:—

Temperature 20 deg, C. X days 28.5 = 570
Temperature 21 deg. C. ¥ days 25.5 — 535

Difference a ; 35
Difference between points in days, 3.
Developmental zero = 1166 deg. O,

By averaging a number of such results the approximate develop-
mental zero for Fwreoa rodians was found to be 11.5 deg. C. This
developmental zero is a theoretical and not a frue hiologieal point, as
can be seen from the graph.,

The developmental zero being established, the temperature summing
curve ean he proceeded with. The developmental total in day-deg. (.
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 % (27 deg. — 11-5)

= 15-5 % 15-5
= 240 day deg. C. units.

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

At 20 deg. C. 85 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, al any temperature, the daily growth of the
pupa in developmental units.

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

Ahove 28 deg. C. and below 20 deg. C. this relation does not hold
true, In the former case inerease of temperature above 28 deg. (. leads

* In order to arrive at the true position and shape of the curve for -fm&ﬁas
obtained experimentally, the eurve fitling may be done by the ‘‘Method of Least

Squares’” as explained by R. Pearl in his ‘“Introduction to Medieal Biometry and
Statisties,”” 1927, Chapter XVL,, pp. 332-341.
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at first to a deerease in the acceleration of the growth rate, and above
32 deg. C. to a retardation in relative growth rate.

Below 20 deg. (!, falling temperature tends to cause development to
decrease at a lower rate, so that the eurve tends to become asymptotic
to the temperature axis.

There must be a point in the low temperature range at which
development and activity cease, either from the freezing of the **free
water”® in the organism or from the cessation of feeding, assimilation,
or some other life funetion,

This point was not determined experimentally in the present
experiments, but from the general shape of the eurve it would appear
to be hetween 3 deg, C, and 5 deg. €. This being so, the eurve cannot
beeome a true asymptote to the temperature axis,

In Graph 3 the data from A. are represented in a growth rate
curve, The growth rate is the percentage of total development passed
through in any period of time (in this case a day) at any given
temperature, It is the reciproeal of the time taken to pass through any
one stage of life history of the species; in this ease the pupal, e.g.:—

At a temperature of 15 deg. C. it takes 50 days to complete the
pupal instar. The reciprocal of time is one-fiftieth and this 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 when food is not available.

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

The time temperature curves for the six larval instars are shown in
Graphs 5, 6, 7, 8, 9, 10, respectively. Each point on 5 represents ten
larvee, on 6 five larvie, on 7 two larvie, on 8 two larvie, and in 9 and 10
one larva,

The curve Graph 11 represents the total larval developmental period
—egg hatehing to pupation. [t was arrived at by summing the data of
all the larval instar eurves and adding the prepupal stasis. The
relative value of this curve can be seen by comparing it with the true
points got in the incubator, laboratory, and 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 frequeney distribution plotted.

The produet-moment method of determining the correlation between
two variants is not adapted to curvilinear progression, so that the
ordinary time-ftemperature points cannot be used in this conneetion.
Thrat part of the growth rate eurve between 20 deg. C. and 28 deg. C.
whieh has already been seen to be straight can be employed however,
the reciprocals of time being used, instead of time in days.

lxamination of the data in the light of this mathematical method
gives a true measnre of the accuracy of the figures relative to complete
correlation.

* This ‘‘free water’’ as contrasted with ““hound water’’ is dealt with_by
W. Robinson in the ‘‘Journal of Beonomic FEntomology,’’ vol. 20, No. 1, p. 80.

:‘F‘Wnter’ ’Bind.i_ug Capacity of Colloids a Definite Factor in Winter Hardiness of
nsects.
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The example given below shows the method used by the plant-
breeders Hayes and Garber” applied to the data found for the egg of

Furoa radians.

Euzo radians G

eI,

EGG DEVELOPMENTS—LAYING TO HATCHINCG,

Conrrrrarion or DEvELoPMENT BATE AND TEMPERATURE BETWEEN THE TEMPERATURES
19-5° ¢, anp 28:5° €. :

TEMPRERATURE CLASSES BAcH 11° c.

"03 of time taken to complete stage.
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. al = & wi w13 48 | 210 | 203 29
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—_— | | f
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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 he 1
(1.e., 100 per cent,).

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

In the example it will be seen that the temperature classes are one
and a-half degree classes, while the growth rate elasses 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 deg. C. to complete the fifth instar.

The high degree of correlation and the compact form of the graph
for the egg and first instar larve are not maintained in the later instars.
The degree of correlation which nearly approaches ‘““one’ in the egg
stage slowly falls down as the age of the larvie increases, the bigger
larvie being open to velatively more disturbancee by external, and
probably internal influences.

Humidity as a factor appeared to act as follows:—At all “*medial™
humidities, that is to say, between 20 per eent, and 80 per cent. relative
humidity, the ecorrelation between time and temperature secemed
unaffected by humidity. When, however, the relative humidity went
over 80 per cent. for any period longer than half a day continuonsly,
there was a retardation in the growth rate and an unhealthy condition
of the larvie. If the high humidity continued and the temperature was
high, death generally supervened,

This aspeet of the subject will be more fully dealt with in the
oecolngical discussion to follow, and examples of humidities cansing
disease and death are tabulated. (Table VIL.)

The following table gives the average time taken by the various

stages of Kuxoa radians to complete those stages at ““medial’” humidities
and in the case of the larval instars, in the presence of unlimited

food :—

TABLE V.
Avmf.um Time v DAYS TO COMPLETE EACH INSTAR,

: ' 28 | 4§ |24
rlyte, we | § | | AEAR AR N 1 : ’ig
- E‘E‘Eéé‘éﬁﬂé[ﬁ
17deg. C. .. 9 9g| 11 | ng| 18 | 14 | 34 | o4 | 36 |10
20 dog. C. .. 6} 7 ‘ 84 il 10 10 | 17 | 62 | 28 06
23dog.C... 41| 5 | o1 7| 8 84 123 | 48 | 20 | 73
26 deg. C. .. 3} 33‘ 5 ‘ 6 6¢| 7 | 11 | 38 | 16 | 58
29deg. C. .. 3 2t 4| 4| 8| 6 | 10 32;;' 143 | 50
32deg. C. .. 3 2 ‘ 3&‘ 4| 5 55 9% | 30 i 13 | 46
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1t will be seen that the figures for the sixth instar larvie include the
prepupal stasis and the figures for egg laying to adult moth have been
brought 1o the nearest whole number. The temperature 32 deg. C. is
the eptimum in the sense of most rapid development for the species, hut
the use of the word ““optimum’™ in that connection must not be confused
with the ““optimum’ conditions for the survival or increase of the
speeics.

The activities of the imagines were found to be affected by tempera-
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 inereased by low and deereased by high temperatures.

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

TABLE VI.

Prrrop BETWEEN EumeEreeNcE oF FEMALES axp OVIPOSITION,

No Date Average Date of First, | Days—Emergence
: | Emerged Adult, Temperatu e, Laying. ] to First Lay.
| 1927, 1927.
1 ~ | 6 Dec, o 22-5 deg. C. | 14 Dec. o 8
2 . ‘ 9 Dec. .| 225deg. C.  16-17 Dee. .. 7.8
3 21 Dec. e 24-0 deg. (. 28 Dec. ik T
| |
| 1928,
4 I 25-26 Dec. = 245 deg. C. 31 Jan. i 6
5 - ‘ 26 Dec. .o 245 deg. C. 2 Jan. . 6
6 .. | 28 Dec. .. 245 deg. O 3 Jan. . 6
1928.
T .. 30 Jan. st 26-0 deg. (., 2-3 Feb. i 94
8 .| 8Feb. co | 2640 deg. C. 7 Feh. 4
9 o | :0:Feb. vis ‘ 26-0 deg. C. 8 Feb. 3
10 .. | 10 Feb. o | 26-6 deg. C. 13 Feb. 5 3
11 o | 29 Jan. Py 26+6 deg. C. 31 Jan., | Feb., . 2-3

The response by all stages of the life history of Fuwroe radians to
temperature has now been established. Little development takes place
at 15 deg. C, and the most rapid rate is found at 32 deg. C., above which
temperature there is a deerease in the rate of development. At a
continuous temperature of 37 deg. C. all stages of the species snecumb
after a longer or shorter interval, but death from instantaneous exposure
requires & much higher temperature.

11
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DESCRIPTION OF LIFE CYCLE STAGES.
Adult.

(Deseription extracted from **Catalogue of the Lepidoptera phalaenw,’
Vol. IV., Brit. Mus. N.H., 1903.)

Plate 1., figs. 3 and 4.

Euxoa radians.
“ Agrotis radians Guen., Noet. i. p. 261 (1852).
Agrotis mundae Wlk., x. 348 (1856).
Mamestra basinotata Wlk., xv, 1686 (1858).
Agrotis turbulenta Wlk., xxxii., 703 (1865).
Agrotis injunctea Wlk., xxxii., 703 (1865).
Agrotis scapularis Feld. Reis. Nov., pl. 110, . 13 (1874).

“Tlead and thorax reddish brown mixed with white; tegule with
dark medial line; abdomen pale ochreous suffused with fuscous, the
ventral surface whitish irrorated with brown, the anal tuft rufous; tarsi
banded with black. Fore wiug brown mixed with white P‘-;pL‘LidHY
towards costa, on which is a series of small black spots; the veins with
darle streaks, ﬂu- median nervure and vein 1 defined on each side hy
white ; a eur ved sub-basal line from costa to sub-median fold, interrupted
in cell; a curved double antemedial line between median nervure and
vein 1 hl].ud in by whitish; claviforn elongate, dark brown defined by
black; orbienlar and reniform with fuscous eentres, whitish annuli and
black outline, the former small, elliptical, the latter well developed
and with the cell between the stigmata dark brown; the post-medial
line very indistinet, minutely waved, bent outwards below costa,
excurved to vein 4, then oblique; the terminal area much browner; the
subterminal line prominent and white or very indistinet, dentate, with
a series of dentate blackish marks before it and streaks in the interspaces
beyond it ending in the terminal series of small black lunules; cilia
pale, with two ﬁm brown lines through them. Hind w ing semihyaline
white, the costal and inner areas tinged with ochreous ; the veins brownish,
the termen suffused with fuseous, narrowing from COSLﬂ to a point a.‘r
vein 2; cilia white, fuscous at apex. Underside of fore wing white, with

Prate 1.

Fuxoa radians Guen,

Fig. 1—Egpgs attached to leaf i e X720

Fig. 2—Pupa (male) i o N

Fig. 3—Adult male .. W e .. Natural size
Fig. 4—Adult female . .. .. Natural size

Fig. 5—Damage to cotton seedling by Ist instar larva.

Fig. 6—Damage to cotton seedling by 3rd instar larve.
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Prate [.—THE Brown CurtworMm (Euxeq radians Guen.)

From Watercolour Drawings by 1. W. Hewusing
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small discoidal lunule and the terminal area suffused with fuseous;
hind wing with rounded apical black pateh. @ Usually suffused with
fuseous, the markings obseure.”

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

One female recovered in the cold end of the ineubator was practically
black all over,

Egg.

This is a typiecal noctuid egg, spheroidal and slightly flattened on
one side. (Plate 1., fig. 1.) The flattened part may be eonsidered to
be attached ventrally to facilitate deseription. Ridges radiate from the
slight protuberance at the tip towards the flattened part. Thickened
ridges encirele the egg longitudinally, cutting the radiating ridges at
right angles. When newly laid the ecolour ig milk white, but this
changes to a light cream as the embryonie development proceeds. A
reddish-brown spot then appears at the top, and a band of the same
colour forms an equatorial belt round the ege. When about to hateh
the dark head capsule and pro-thoracic shield of the larva can be seen
through the shell, and the large clubbed seta on the body can be plainly
SCET.

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

Average weight = .o 0022 grams.
Average diameter - .o B mms.

Larval Instars.

In the descriptions which follow the nomenclature adopted by
Ripley® has been used in the case of the chetotaxy, while he in his turn
used the system of Fracker® with some additions,

Ripley (loc. cit.) considered that the chatotaxy and other features of
the head capsule, and the characters of the spinneret, had taxonomic
value in the noctuid larva examined by him. In the present bulletin
these characters have been featured and the chatotaxy of the body
segments marked out. This was done as the author has not yet seen any
illustration from the genus ‘ Euxoa’ and because eertain of the minute
setee which were in doubt have been clearly distinguished in the first
ingtar larvar and have been figured (Plate I1L.).

The epieranial index, i.e., the ratio between the length of the frons
and the length of the epicranial stem L are given for each instar.

Frest Insrar Liarva (Plate 11, fig. 1).

Head capsule width 325 mm.
Epicranial index j; & = 2'6.

Length 3 to 4 mm.
Crotchet formula for larvapods § ¢ % & &

Head capsule colour, dark brown. The chatotaxy of the head capsule
is shown in Plate VL., 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:—

Firsr INSTAR, SixrH INSTAR,
Relatively large setw, particularly Setae relatively small.
v2,
Adfrontal suture absent. Adfrontal suture present.
Ocelli relatively large, Ocelli relatively smaller.
Epicranial index—2-4. Epicranial index—4-25,

The chetotaxy of the head of the first instar larva eorresponds 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 noetuid larve examined and is
diffienlt of observation because of its small size and position. We have
named it 5.V .4,

All the set® 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 setwe, having a length of -225 mm. and a width at the elubbed
end of -009 mim. The length of setee oc and f = .16 mm.

There is no visible pigment in the skin of this larva but small
protuberances at the base of the setee 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 thoraeic legs ave relatively large and on the first thoracie
segment is the dark-brown pro-thoracie shield whieh is strongly
chitinised.

Abdominal segments 1, 2, and 3 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 erotehet
formula, or number of hooks present on each larvapod reading from
front to rear is given at the beginning of this deseription, They are
arranged in a uniordinal meso-series, The numbers vary and those
quoted only give an example.

* This sensorium was first noticed by the artist, T. W, Helmsing, while drawing
the head capsule of Remigia frugalis, ;

Prare 1II.

Euzxoa radians Guen.

Irig. 1—First Instar Larva X 8
Fig. 2—Second Instar Larva .. e X 8
Fig. 3—Third Instar Larva .. v M4
Fig. 4—Fourth Instar Larva .. i B4
Fig. 5—Fifth Instar Larva .. .. X 2%
Fig. 6—8Sixth Instar Larva .. ve ¥ 13



Prare 11.—Tre Brown CurworM (Buxoa radians Guen.)

From Watercolour Drawings by 1. W. HeLMsine.
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Plate TI1. shows the arrangement of the setw on all the segments
of Euwoe radiens first instar, On this larva are found all the setw
illustrated by Fracker in his figure of Felta gladitoria, and in addition
the minute setw xa, xb, xe, and xd figured by Ripley in his figure of
the mature larva of Cirplis unipuncta.

In the case of Felta gladitoria, Fracker states: *‘On the prothorax,
eta of the kappa group, all the tau group and sigma are wanting.’”

In the ease of Euroa radians fivst instar, all of these seta are
present, but are extremely minute.

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

The minute setar marked xa, xb, xe, and xd are present on the
thorax as follows:—

xa is on the caudal margin of the prothoracie 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 cephalad of alpha.

xe and xd are present as one group on the mesothorax, and on the
metathorax in line with, and eephalad of epsilon, but turther from the
cephalic margin than xa and xb,

The prothoracie shield, strongly chitinised and dark brown, has
three sensoria (s) ; two just eaudad and dorsad of alpha and the third
near gamma,

On the abdominal segments 1 fo 8 ineclusive are to be noted the
three minute sete 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 setee being alpha, beta, kappa, and rho,
on the gur-anal plate.

Seconp Instar Larva (Plate 11, fig. 2),

Head capsule width 52 mm.
Epicranial index 223 — 25
Length of body 4 to 6 mm.

Crotchet formula of larvapods § § & & &

Head capsule colour, light brown when newly moulted, darker later.
Srothoracic shield light brown and not conspicuous. The setm are
relatively smaller than in first instar, and some additional ‘‘secondary’™
sete are present.
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The chatotaxy is the same as in the sixth instar (Plate IV.), and
differs from the first instar in the following partieulars:.—

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

Second and third thoracie.—As in first instar, with the addition of
theta and eta.

First abdominal.—Seta the same as the first instar, with the
addition of mu 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 mu and a
larvapod whieh is still much reduced,

Fourth, fifth, and sixth abdominal.—As in first instar, with addition
of mu.

Ninth abdominal.—Ag in first instar,

The larval skin has very little pizment, faint brown stripes running
along the sides being discernible, but the green which shows in the larva
is mainly due to the green food eontammed in the gut.

Tuirp InsTar Liarva (Plate I1., fig. 3).

Head capsule width <77 mm.
Epicranial index g 30— 2.5
Length of body 6 to 10 mm.

Crotchet formula of larvapods § £ I & 9.

a

Head capsule colour, brown. Skin light brown. When feeding,
a dirty green colour is the result of the green material in the eut 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 eapsule 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 eervacoria, and the space between the baek of the head ecapsule and
the prothoracic shield, are both signs of an approaching moult, In
larvae not ready to moult the head capsule is usually partly withdrawn
under cover of the prothoracic shield.

The chwtotaxy is the same as in the sixth instar,

Fourrn Instar Larva (Plate 11, fig, 4).
Head capsule width 121 mm.
Epicranial index 135 =28
Length of body 10 to 19 mm.
Crotchet formula of larvapods & 11

&

Colour as in third instar, with a faint rved suffusing the dorsum

between the brown areas.
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Frera Instar Larva (Plate 11, fig. 5).

Head capsule width 189 mm.
Epicranial index g 442 =29
Length of body 16 to 26 mm.

Crotchet formula of larvapods 4§ 192 13 18 18

Clolour as third instar and chwtotaxy as sixth instar.

Sixra (Finan) Instar Larva (Plate IL, fig, 6).

Head capsule width 2:88 mm.
Epicranial index S5 — 495
Length of body 26 to 44 mm.

Crotchet formula of larvapods {3 1% 1% 15 33

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

The setae are relatively large in the first instar but become relatively
smaller with each successive increase in size of the larva, so that the
sixth instar larva looks quite naked. The spinneret (Plate VIIL., figs.
1 and 2) is of the same reduced type all through the larval life history.
The chietotaxy is illustrated in Plate IV, and 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
averaging 60 individuals.

Dyar's Constant,—Between first and gecond instars .. — 1.6
Between second and third instars .. — 1.5

Between third and fourth instars .. = 1.5

Between fourth and fifth instars .. — 1-56

Between fifth and sixth instart <5 — 1.52

Average for the species .. — 1.55

Pupa. (Colour Plate 1., fig. 2) and (Plate V., fig. 1.)
It is a typical noetuid pupa.

The average length of males and females was taken over one hundred
individuals.

Females, average length . . . .. 19 mm.
Males, average length .. e .. 175 mm,

The range in the length of females during the experiment was from
17-5 mm. to 20 mm. and of males from 145 mm. to 19:-5 mm. The average
width of both sexes was about 6 mm.

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

The eremaster on the anal segment has two strong, slightly hooked
spines, and a variable number of smaller ones. One funection of this
organ has already been noted. The eolour of the pupa is light amber
at pupation, but darkens with age to a rich brown,
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PPrate V.
Furoa radians Guen.

Pupa anatomical details.

Pupa & terminal segments,

Pupa @ terminal segments,

Mandible of sixth instar larva.
First instar larva lateral aspeet x 15.
Sixth instar larva lateral aspeet x 14,

Explanation of I'ig. 1.
4-10. abdominal segments,

a. antenna.
ao. anal opening.
ce. compound eye.
er. eremaster.

f. femur of prothoracic leg,

fe. fronto elypeus.
fw. forewing.

g. galea of maxillae.
go. genital opening,
he. ecover of haustellum,

1. labrum,

Ip. labial palpus.
tl. tibio-tarsus of prothoracie leg.
t2. tibio tarsus of meso thoracie leg.
t3. tibio tarsus of meta thoracie leg,
v. veriex.
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Prare V.
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Head capsiles of noctuid larve,

head.

head.

head.,

head.
a.
a, 1-2,
adf.
ads.
adt.
an,
ar,
e. 1-2,
e,
cls.
e8.
2a,
es.

fes.

0. 1-3.
oc. 1-6.

. Euroa radians Guen., first instar.
Fig. 2. Euzoa radians Guen., sixth instar.

Remigea [rugalis Pabr., last instar.
Agrotis ypsilon Rott., last instar.

Npodoptera mawritia Boisd., last instar,

Cephalie aspect of head.
Cephalic aspeet of

(lephalic aspect of
Cephalic aspeet of
Cephalic aspect of

antenna.

adfrontal sete,
adfrontal sclerite,
adfrontal sensorium.
adfrontal suture.
antocoria.
antennaria.

elypeal setwm.
cervacoria.
elypeo-labral suture,
clypeal suture,
epicranial arm.
epieranial stem,
frons.

frontal setw.
fronto-clypeal suture,
frontal sensorium.
labrum.

labral setwe.
mandible.

occipital setm.
ocellarme,

preclypeus.

post elypeus,
oceipital sensoria.
vertical sensoria,
vertex,

vertical sefwe,
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Prare VII.

Wig. 1. Euwrea radions Guen. Sixih instar, distal portion of labium,
caudal aspeect x 60,

Euroa radians Guen. Sixth instar, distal portion of labium,
cephalic agpeet x 60.

[

Tig.

Fig. 3. Euwroa radiens Guen. Firvst instar, distal portion of labiom,
latero-caudal aspect x 264,
Fig. 4. Remigia [rugalis Fabr. Tast instar, distal portion of
labium, ventral aspect x 60.
hxs. hypopharyngeal setwe.
Ip. labial palpus.
siw, lower lip of spinneret.
pp. palpiger.
sis.  proximal sclerite of spinneret.
sio.  proximal fold of spinneret,
sir.  rudimentary fringe of spinneref,
spr.  sensoria of palpiger,
sr,  sensorinim,
sl.  spinneret.
sp.  stipulee.
sps.  stipular setwe,
smt.  submental setie,
sm. submentum,
siv. upper lip of spinneret.
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COTTON GROWING IN QUEENSLAND.

WORK AT THE CALLIDE EXPERIMENT STATION.

Subjoined are extracts from the last annual rveport of the
Cotton Specialist, Mr. W, (. Wells, on the work of the Callide
Cotton Experiment Station at Biloela. Mr. Wells discusses
many maiters of interest not only to cotton growers, but to
farmers generally. His general review deals with experiments
from which sufficient evidence has been obtained to permit of
the drawing of some conclusions. Breeding operations are also
deseribed, and the incidence of insect pests reported. —Editor.

Summary.
HE results of the operations of this season are briefly summarised
as follows:—

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

2. The results obtained by most of the growers in the surrounding
distriet are in keeping with this statement.

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

4, Planting late-sown cotton in pairs of rows, 6 feet between the
pairs, and 4} 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 rank growth may
be produced, this system should be investigated,

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

6. Thinning late-sown plants when 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,

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

8. Sueh a plant-spacing is more susceptible to climatie variations,
however, so the greater flower production may not indieate
greater yield obtained. Plant growth indicated that possibly,
under less adverse seasonal conditions, wider spacing of late-
sown plants may be more beneficial.
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9. Applying fertilisers as top dressings when the plants ave 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 farmer 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 ecotton-growing of any experienced since the
Station has been established. Following a total of 2-57 inches of rainfall
in June, well-prepared sced-beds were obtained in all of the plots.
Unfortunately, only three light showers yielding a total of -43 inches
oceurred 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 oceurred
in sandy or loamy soils. Sufficient rain to enable a strike to be obtained
did not oeeur 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 Deeember, which enabled execellent
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. Secattered
licht showers occurred from this date until the Tth 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 oceurred 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 ocenrred.

Killing frosts oceurred 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 eompletely 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 Febrnary and a
series of very severe corn-ear worm attacks.

12
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The rain of the 5th November was just sufficient to obtain a strike
under conditions of absolute proper depth of planting and covering of
the seed. As some time elapsed before further rain fell, a very irregular
rate of germination oceured 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 distriet
who planted on the same rain. Following on the rains of the 4th and
oth December the ungerminated 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 18 inches high.,
This may explain the low yields and rather high degree of corn-ear
worm attack which was experienced in the November plantings on the
Research Station. In the farmers’ erops in the portions of the distriet
where a heavier fall of rain oceurred on the 5th November, much better
yields were obtained and decidedly lighter eorn-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 Sfation, the carly December plantings looking
particularly promising. However, under the influence of the two long-
pronounced wet periods which occurred in February, nearly all plantings
showed a decided tendeney to produee an execessive vegetative growth.
The situation was further complicated by the high temperatures and dry
period which existed during the fiest half of March. The suceulent
vegetative growth reacted to such severe conditions, and considerable
square shedding oceurred.  The plants gradually toughened up niecely,
however, and might have eventually developed a good erop but for the
wet period which oecurred 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 erop 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 erop over the whole of the
Station was picked by the 8th June, fully a month earlier than usual.

An inferesting example of the effeet 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 rvains cansed an aceumulation of water
for periods of a day or two at a time. In such locations the plants were
of a light yellowish green as compared to the dark rich green of the
plants 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 eotton 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 distriets. A sort of
physiological drought effeet on the plant is produeced, which controls the
growth to a marked extent and thus allows profitable crops to be
produoced when the contrary would be expeeted. Similar results were
also obtained this season on the irrigation projeet at Theodore. There,
where the late November erops on clay soils received a heavy soaking
irvigation in mid-January, the plant growth was of only moderate
development, and much heavier erops were produced than on crops of
similar date of planting in the Callide Valley. This was particularly so
it the enltivation 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 erop on suech soil was inspeeted 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 erops to determine which are the
most suitable for inelusion in rotation with cotton-growing has again
received considerable attention,

As has bern pointed out in previous annual reports of the Station,
the growing of a winter erop 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 time when the natural grasses
have lost much of their food value. Aceordingly, 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 aceount
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 :—

| Mean Yield of Sun-| Mean |
Varicty. | Dried Hay in1b, | Dit- valez| 0048 9fDiflerenc being
‘ Per i acre. ferenee,
|
Florence .. i o 44:19 1b. 221 62 | About 150 to 1
‘Warren o 53 ¥ 46-4 lbh.
Florence .. o exanl| 40-84 1h. -390 09 | Less than 2 to 1
Roma Red .. o v | 4123 1b.
Florence [ 48-335 1b, 146 39 | 195 to 1
Warchief | 46-86 1b.
Florence .. = s l 44-31 Ib. 22.86  7-03 | More than 10,000 to 1
Skinless Barley I 21-45 1.

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 1 are considered to be indica-
tive that there is a significant difference in the yielding abilities of two
varieties, it ean 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
ean be explained by the Hmited quantity of rainfall which fell during
the growth of this experiment as compared to the previous one. Planting
was effected on the 23rd June following which 93 points of rain fell
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in July in three seattered 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 erop 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
ineh fall then, it is possible that this variety would have showed to better
advantiage.

Maize.

The testing of maize variefies 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. Aecordingly, 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 stallk was obtained. Under the heavy
February rainfall, fairly satisfactory grain was obtained, however,

The results of the experiment, whiech was in the form of a ““Latin
square,’’” indieated that there was no significant difference between the
vields 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 oceurrence of the wet season during the months
of December, January, and February makes the growing of quick-
maturing fodder erops in this period one of the most assured sources of
obtaining ample fodder supplies that the cotton-erower in the Callide
Valley has. Different erops of this nature are tested out on the Station
each season, and the results have always indicated that giant panicum,
sacealine sorghum, and Sudan grass can always be relied upon to yield
fairly well.

During this past season the plantings of giant panieum 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 24 tons of dry hay per acre.

The plantings of sacealine 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 Agrieulture 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 donbtful value for the Callide Valley conditions.

Lucerne.

The 6-acre plot of this crop gave five cuts during the season, and
did fairly well considering the periods of long dry spells whieh it
encountered. Unfortunately, this erop 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 Ineerne to adjacent eotton plots has taken place. Fortunately,
hoth 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 Ineerne and the cotton, and dusting
the infested cotton plants on the ends of the rows with ealeium arsenate,
effectively controlled the migration. The faet that lucerne is sueh 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 wateh for the ocenrrence of such migrations and have materials which
will enable him to control them as quickly as they oceur, it is likely that
much damage may be encountered by growing lucerne in the vieinity
of a cotton erop.

Rhodes Grass.

The 1l-acre paddock of Rhodes grass has again demonstrated its
value. This was sown in January, 1927, in cultivated land of such
droughty nature that cotton erops conld not be profitably grown on it.
Fortunately, good rainfall was experienced in that month and again in
Mareh, so that a very good growth was obtained in the first year. The
erop 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 January. From the late months of that winter until now,
fourtren heavy draught horses have had access to this plot, and have
been kept in splendid condition with a light supplementary ration of
maize and lueerne chaff whenever they were working. HKyen during the
late winter months when the upper parts of the plants are badlv frosted
a green shoot has been present around the base of the stoois, end the
horges have fed in the paddock, althongh they had acecess to a large
adjacent area of natural grasses.

Tt is believed, therefore, that every cotton-grower in o distriet
should experiment with a small plot of this grass. The plot on the
Station is on forest soil of clayey droughty nature, and, if sneh results
can be obtained on it, it would appear that this erep ottezs a cheap
source of green food during the period when the native grasses have
lost their food value, .

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 erop 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 erops on the different
systems of rotation will probably mot be truly representative. The
various rotations will be continuned during the coming season, however,
along the lines which have been planned.



170 QUEENSLAND AGRICULTURAL JOURNAL, [1 Ava., 1930,

Cotton Experiments.

The majority of the experiments of this season have heen badly
affected through irregular time of germination, terminal loss, hail
damage and, in most eases, corn-ear worm attack, The yields in many
have therefore heen of little value and have not been considered. In
some of such experiments, however, the plants of the first germinations
developed fairly normally and it appeared possible to obtain some infor-
mation on such characters as average boll weight, number of 4- and
S-locked bolls per plant, &e. This was deemed desirable in order to
add to the data being collected in the different experiments, many of
which are being conducted over a series of years. These have been
fully deseribed in previous annual reports of the Station, so only the
data obtained this season will be diseussed in an experiment,

The method used this season to obtain material for examination
was to select a number of plants in comparable positions in each horder.
These loeations were spaced at regnlar intervals on a staggered basis in
the three inner rows of each plot of each treatment. The only seleetion
exercised was when the plant at the selected position number had lost
its terminal or was adjacent to a blank space, in which case the nearest
suitable plant with a terminal was 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
80 a8 to eompare early and late November plantings with early and late
December ones. Only one November planting was obtained, however,
that being made on the S8th of the month. One planting was obtained
on the 11th December and another on the 19th of that month.. Unfor-
tunately a delayed complete germination was obtained in the November
planting, so the yields are not really true indicators of the possibilities
of an early November planted erop 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 during early January the plants toughened
up and gave excellent promise of producing profitable erops. The plants
of the 11th December sowing were of an especially fine type, and by the
end of January were easily thz most promising of any ever produced
in the December plantings on the Station.

The Novembee planting Howered considerably earlier than did the
later ones, flowering being fairly regular by the 6th February in the
former whereas it was not until the 18th of the month that Howers in
any quantity could be seen in the later sowings. The flower counts for
February indicate that the early Deesmber planting produced only
25 per cent. as many as did the November planting, and the late
December produced only 8 per cent. During March the figures improved,
but even then the early December planting produeed only 51 per cent.
as many flowers as did the November one, while the late December
sowing produced only 38 per cent. of the produetion of the earliest
planting.
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(tenerally 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-
junetion with the severe corn-ear worm 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 Mareh, but it was not until the
21st of the month that opening was general. The plot was not picked
mntil the 18th May in order to obtain all of the crop in the one picking.
The yield was at the rate of 167 1b. 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 raintall of February, however, forced a very luxuriant growth in
this planting, with the result that squarve shedding was severe. A very
heavy corn-car worm attack was also experienced during February,
March, and April, so that practieally 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 Tth June, when a yield at the rate of 81 1b, per acre
was obtfained.

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 mueh heavier yields, the delayed
eermination 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 eontrast to
these, however, excellent yields were obtained within a few miles of the
Station. These sections reeeived storms during the latter halt of
Oetober 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 Oectober
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 fieure in this report illustrating the
monthly rainfall at the Research Station for the last five seasons clearly
indieates that sufficient vain oeccurs in June to enable a seed-bed to be
prepared during that month. Tt 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 usnally be accomplished if the proper
methods are used. As early planting seemns to be eorrelated with heavy
yields and eseape from corn-ear worm attacks, it is believed that this
is the key-point to successful cotton-growing in the Callide Valley.
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Hill versus Drill Planting Experiment.

The merits of planting cotton in hills wide enongh apart to allow
of eross-cultivation, as compared to the usual method of planting in
drills and later thinming 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 inferesting information. Unfortunately,
through a misunderstanding at harvesting time, the plot was picked
in such a manner as to make the yields obtained of little value.

The flower eounts of that experiment clearly indieated, 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 3% feet apart in rows
41 feet apart produced only 58-3 per cent. as 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 produeed only 73-4
per cent, as many flowers as did the other treatment. The wet conditions
in Fehruary accelerated the growth of the larger plants, however, with
the result that they produeed about the same number of flowers as did
the 2-foot spaced plants. The flowering in the wider spaced plants fell
oft after this, only 94-8 per cent. as many flowers being produced in
Mareh ag 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 Deeember
in the 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 pereentages of the 2-foot
spaced plants —January 47-3 per eent., February 72-0 per cent., March
70-2 per cent. These ecompare with the following percentages for the
preceding season :—dJanuary 73-4 per cent., February 101 per ecent.,
March, 94-8 per eent. It would appear, therefore, that the 33-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 erop 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 erop is planted
early.

Owing to the severe maize-grub attaeks which were experienced in
this seetion 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 faet that in these two plots the 2-foot spacing yielded 100 per
cent. heavier, being at the rate of 832 1b. per acre as compared to 416 1.,
would indicate that probably the eloser spacing would have produced
at a heavier rate over the whole of the experiinent 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 tahle records the data obtained from the material collected.

Dara rererriNG To Born Formarron axD WurGHT oF BoLrs (GrAmMES) in
Hirn versus Drinn PranTting EXPERIMENT.

DRILE, HILL,
S | s . |
Mean. | P.H. 8D. | D.E Mean, | P.E. 5.D. P.E.
. i o . |
Number of 5's .| 48 |+ 35| 2-82 |4+ 25| 527 |+ -36| 282 |4 -2
Number of 4’ . 64 | 47| 3-8 |+ 35| 6:03 | 40 | 3:27 | L -28
Green 5's . . 53 |4+ 09 72 |+ 06 | 1:13 |+ 20 1465 |4 -14
Green 4's - o T8 | 70 5T & B0 | 66 | B0 | 4-54 |4 40
Total number of bolls 2447 |4 1-02 | 832 |+ -72 |23.87 |+ 1-24 | 10-06 |4 -88
Total S/c. per plant .. | 91:28 |- 434 | 35-21 |- 3:07 | 8599 |+ 3-39 ‘38‘88 479
Number of bolls per Ib. | 72:75 |4 1-62  13-19 | £ 1-15 | 75-33 |+ 1-07 | 8-68 |+ -76
S/e. ‘ |
Average weight 5 694 |4 -12 092 |4 -08 | 659 |+ 11 ‘ 02 [+ .08
Average weight 4 6-07 ‘: A2 .92 £ .08 | 536 |- 20| 189 | -14
| | |
Dif, average weight of 5 and 4-locked bolls = -87 Dif. average weight of 5 and
+ 17 grammes, 4.locked bolls = 1-23
D =51 + -23 grammes.
I | D=5
| E

The data would indicate that there was no significant difference
between the two spacings 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 spaeing, 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 3% 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 eoncerned, and it may be possible
that lighter yields will be obtained if this practice is followed.

Height of Thinning Experiment.

This experiment was planted following on the rain of the 8th
November, but unfortunately suffered a variable germination in eommon
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 indieated that the latest thinning produeed the lowest yield.
The variation in age of the plants makes the yields unreliable, however,

SD x 100
a

* Coefficient of variability =
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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 deseribed, 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 econditions in
December had given the 14 to 16 inch thinning a deeided ‘‘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 which fo obtain material for boll
weight determinations, &e. Accordingly, daily flower counts were made
on 120 plants in each treatment, and the following data were
obtained :—

Frowsr Counts or Huieur or THinwING EXPERIMENT,

30th January: . Ttest of Pircent:
Treatnient Height. to 28th Peﬁ-g&ﬂ% of Reasom to dth Total, hasl;:?l:eor:l Filigfn
February. April & s 100,
6 to 8 inches i i 3,147 61-5 1,979 5,126 100
10 to 12 inches .. o 2,641 56:3 2,049 4,690 91-5
14 to 16 inches i 5G 2,129 53-8 1,851 3,980 778

It would appear, as was the case last season, that the carliest
thinning was condueive to an early formation of the fruiting branches
and thus allowed of a heavier production of flowers during the first
period of Hlowering., 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 ocenrred in
the early thinned plots. Considerable shedding of squares took place
on this growth during mnfavourable eonditions in January and February,
which thereby reduced the later flowering. There was a tendency to
produce flowers in somewhat similar manner this season, but the flowering
season heing 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.
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The data obtained from the boll material collected from the 60
seleeted plants in each treatment can best be summarised in the manner
set out in the accompanying table:—

Borr Dara ror Hurgur or THINNING EXPERIMENT.

Total number of bolls | Most on the earliest thinning ; least on latest one.
per plant Differences not significant statistically.

Number of bolls per | Differences irrogular.
Ib. of seed cotton | Differences not significant statistically.

Harvested bolls ex-| 6to 8, 55:T per cent.
pressed as per cent. | 10 to 12, 54 per cent.
of total crop per | 14 to 16, 47-3 per cent.
plant each treat-

ment
Average weight seed | Most on the earliest ; least on latest.
cotton per plant Difference botween—
6 to 8 and 10 to 12 treatment, not significant, D = 143
E
i 6 to 8 and 14 to 16 treatment, significant, D =410
B
J 10 to 12 and 14 to 16 treatment, not significant, D = 2:47

B

Difference in number Treatment—
of 5- and 4-locked 6 to 8—S8light tendency for more 5's, not significant.
bolls per plant har- | 10 to 12—Greater tendency for more 4’s, D =239
vestod ineach treat- w

4

ment | 14 to 16—Significant tendency for more 45, D = 5:0
§ )1

Difference in number Treatment—
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 1 b-locked
unharvested 10 to 12—Highly significant in D = 10-7 | 22 per cent.
favour of 4-locked B b-locked
14 to 16—Highly significant in D = 11-0 | 25 per cent.
favour of 4-locked E S-locked
Differonce in average | Treatment—
weight of 5- and 4. 0to S8—Highly mgmﬂca.nt in D = 943 | 4's, 83 per cent.

locked  bolls  per favour of 5's B ns heavy
plant 10 to 12—Very significant in =~ D = 6-95 | 4's, 83 per cent.
favour of 5s B as heavy
14 to 16—Highly significant in D = 9-15 | 4's, 83 per cent.
| favour of &'s E | as heavy

Porcontage of the l Treatment—
average number of 6 to 8—26-0 per cent.
S-locked bolls of | 10 to 12—20-9 per cent.
the average total 14 to 16—20 per cent.
number of bolls per
plant

It would appear from 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 fo 16 inch
thinning; a higher percentage of 5-locked bolls of the total number of
bolls borne per plant; and a higher percentage of b-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 ean 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 erop harvested. As the 4-locked bolls
weighed only 83 per cent. as much as the 5%, it ean be seen that this
would materially influenee the yield.

The results are different in some respects to those obtained last
geason 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 B — 3.85), and between the 6 to 8 and 14 to 16
treatments (D over B — 4.4), and just hardly a significant difference in
favour of the 14 to 16 inch thinning as compared to the 10 to 12 freat-
ment (D over I — 3-05). The percentage of 5-locked bolls of the total
number of bolls harvested per plant in each treatment was somewhat of
the same order as in this season, with the exeeption that the 10 to 12
treatment had a higher pereentage than did the 6 to 8: the fignres are
6 to 8 27-9 per cent., 10 to 12 304 per cent., and 14 to 16 25-8 per eent.
There was not such a range between the treatments as was the case
thig season.

The results obtained from the experiment for the last two seasons
would indieate that thinning when the plants are 6 to 8 inches in height
ig conduecive to the early development of the fruiting branch strueture.
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 oecur. Apparvently, in a late planted erop, there is a
higher percentage of 5H-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 erop. 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 amonnts of damage were thrips, pink boll-worm, rough
poll-worm, and the sucking bugs.
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THRIPS (THEIPS 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 infeetion in December, but when the
precipitation is scanty in this month damage may be done even on plants
a foot or more high,

CUTWORMS (EUX0A RADIANS GUEN.).

Owing to the fact that there was no cotton planted on the Station in
either September or October, it cannot be stated if entworms 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 (HELIOTHIS OBSOLETA TFABR.).

The Station suffered from attacks by this pest, the worst of any year
sinee it has been established. The explanation appears to lie purely in
the fact that all of the plots were late planted. The experiences of
previous seasons have all demonstrated that late-planted erops on the
Station soils are liable to attacks from the corn-ear worm. The eondi-
tions during this past season have been eminently suitable for heavy
occeurrence of this pest, and the losses received were to be expected.

Bach season supplies evidence that damage from corn-ear worms
and late-planted erops on rich alluvial loamy soils are very closely
correlated. Txceptions occur, of course, but generally speaking this is
true. Late-planted crops on eclay soils, however, appear to be fairly
free from atttack to an amazing extent. The explanation appears to lie
in the nature of the plant growth. On rich alluvial loams the late-sown
plants make a rapid sappy vegetative growth if the climatic conditions
arc at all favourable, On clayey soils, erops planted at the same time
and receiving similar rainfall nsually make a mueh slower and 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 K. 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 distanee of a chain
were hand-picked of all larvee. The measures taken were entirely
-suceeessful.  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 (PLATYEDREA 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. Aeecordingly, 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



178 QUEENSLAND AGRICULTURAL JOURNAL, [1 Aug., 1930,

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 serub and lay in line
between the location of the first cotton plot ever planted in the distriet,
and the bulk of the Station plots. As it is thought that the site of the
first crop might he the original source of infection for the distriet, it was
considered the progeny plot might show results of interest.

The material nsed for this examination 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, which was about one-third of an
acre in area. A total of 1,798 ripe and 2,658 green bolls were examined
on those plants and the following numbers of pests obtained :—Pink boll-
worm, 90; rough boll-worm (Earius huegeli}, 28 ; and Peach sometimes
called Maize Grub (Conogethes punctiferalis Gn.), 21. The number of
pink boll-worms does not mean that percentage of boll infestation, how-
ever, as several bolls eontained 2 worms and three bolls 3 worms. Unfor-
tunately, the records were not taken so ag to give the actual pereentage
of attacked bolls. Of the ninety plants examined, twenty-five did not
have a pink boll-worm.

The results obtained in this inspeetion made it appear desirable
to examine a erop in some other portion of the district. Aeccordingly,
a field in the centre of an alluvial at and some 12 miles from the Station
was examined, Unfortunately, it was late in the season and only the
areen 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
thoronghly examined. A total of 2,300 bolls were inspected in this
manner and the following worms found:—Pink boll-worm, 45; rough
boll-worm, 18; 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-deseribed examinations a factor was observed
which may have a decided bearing on the eontrol 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 larvee which were found, and one was obtained which had
three eges laid on the back avound the head. These eggs were hatehed
out but unfortunately the larve went into cocoons before they were
noticed. The coeoons appeared to be identical with those found in the
attacked bolls. Through an aceident the three cocoons were destroyed,
go some of the cocoons found adjacent to the parasitised pink boll-worms
were forwarded to the Chicl Entomologist at Brisbane. e 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 mot a serious economic factor in the Callide Valley at present. The
presence of so many in a small plot near the softwood serub indicates,
however, that very careful methods of cleaning up the cotton erop
should be exercised at the end of each season. This clean-up should be
performed as early as possible, as many of the larve were found in the
old diseased bolls, and an early destruction of the plants would have
killed most of them.
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SUCKING BUGS.

The False Stainer (Aulacosternum wnigrorubrum Dall.) was present
in larger numbers throughout most of the season than has ever been the
case in previous erops on the Station. In fact, it appeared to be in as
large numbers during the latter part of the season as was Dysdercus
side. It may be possible, therefore, that it is responsible for some of the
punetures whieh in the past have been laid to Dysdercus and Teclacoris
lineola. The faet that it oceurs 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 terminals which has been experienced
in the last three scasons.

The Harlequin Bug (Tectacoris lineola F.) was not seen until the
Jrd 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 side Montr. and Ozycar-
@nus luctuosus Montr.) were present, but in light numbers.

i
b

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 Deeember, 1928, it wag stated
that the Mediterranean Fruit Fly (Ceratitis capitata) attacked eitrus 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
Dacus ferrugineus, which is controlled by poison bait sprays. Apparently this
regrettable error arose through a misunderstanding in diseussing fruit fly infestation
in Java. '

e bt

QUEENSLAND SHOW DATES.

AUGUST.
Peak Hill (N.S.W.), 5-6. Crow's Nest, 27-28,
National Association, 11-16, Wynnum, 28-30,

SEPTEMBER.

Parkes (N.8.W.), 2-3. Redeliffe, 12-13.
Tmbil, 3-4. Beenleigh, 19-20,
Malanda, 5-6. Rocklea, 27,
Bogan Gate (N.S.W.), 10, Esk Campdeaft, 26-27,
Gympie, 10-11, Kenilworth, 27.
OCTOBER.
Southport, 3-4, Nerang, 10, ,

Enoggera, 4.
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NEW ZEALAND FARMERS IN QUEENSLAND.

The idea of mutwa! visits of farmers to New Zealand and Australic
has developed greatly in recent years, and the towr lately of a party of
New Zea'and producers through the south-eastern corner of this State
suggested cven greater expansion of that idea in the futuwre.

The need of the farmers of the Commonwealth and Dominion is fo
meet one another more, and to get to know something of each other’s
problems and successes, as well as to realise {hat they are not so much
compelitors as fellow-workers.

Personal contact and social inderchanges wmean, too, the removal of
many  miswnderstandings  and  misconeeptions and altogether o better
appreciation of the faet that if we work together we can inerease the
b prosperity of each Dominion, end at the same tine add to the wealth and
seeurity of the British Empire as « whole—EDMToOR,

ARWICK was the first halt in the recent tour of a eomparatively 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 eounfry life.
With all its orehards bare of leaf under a grey winter sky, the fruitful Granite Belt
was not looking its best when the visitors passed throngh. Bufficient was seen,
however, to suggest a sure, though strenuously aequired, prosperity in Queensland’s
apple uplands. When they reached the gateway of the Darling Downs, that vast
torritory said by Sir John Russell, of Rothamsted, to be one of the most fertile
tracts of black-soil lands in the world, they saw something of the counfry on which
Queensland s title as the most riehly endowed State of the Commonwealth is based.

A Queensland welcome awaited the visitors at Warwick., Reeent rains had
eaused o enrtailment of the 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 ranges were gpread before the visibors” view. It was a winter
landseape, nowhere to be matehed within the Commonwealth—a countryside green
with growing crops giving promise of a bountiful havvest, and dotted with homesteads
on the banks of willow-shaded streams.

Mr, Colin MelIntosh, leader of the Delegation, speaking on hehalf of his fellow
farmers, said that Warwick and its beantiful surroundings had greatly impressed
them. Their party congisted of aective farmers, and the object was not only sight-
seeing, hut edueation by an exchange of ideas with Queensland farmers, They
were here to find out our difficuities, and to try to work together in solving ours
and their own problems.

{OWe compete with eaeh other in various markets,'” said Mr. Melntosh, ““but
there is plenty of room for us all.”” Tt was a fact that a lot of New Zealand land
carried a cow to the aerve, and five to seven sheep. The seeret was mot so much
good soil, hut prineipally elimate, rvegular rainfall, use of fertiliser, and humidity,
whieh gave abnormal growth. He was astounded at Aunstralia’s low land values,
wheat land here being about half the eost of that in New Zealand.

Visit to the Netherby Stud.

A vigit was made to Mr. J. T. Serymgeour’s Netherby stud, on the Condamineg
River, close to Warwick., This stud was formed by Mr, Serymgeour in 1922 with a
nucleug of about half-a-dozen cows of pure Seoteh blood. Netherby is a small
compaet freehold property of 305 aeres 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 Grandmaster’’ and ‘‘Heatherwick’s Standard-bearer,”’
together with about twenty-five head of aristoeratically hred cows and ten choice
heifers, form the herd. Practieally all the females are from imported blood in the
immediate erosges. A small but seleet stud of thoroughbred horses is also maintained
on the property.

Mr. Serymgeour 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 & member of the 2nd Light Horse Regiment during the great war, he is
a very keen judge of ecattle, possessing a wonderfully developed sense of touel,
and is able to fault an animal where another, possessed of his full powers of sight,
would overlook slight hlemishes.  He personally supervises and takes an active part
in the working of the farm. Mr., Serymgeour has few equals in his knowledge of
Shorthorn pedigrees, and is a keen follower of the turf, particularly at Brigbane..
With the aid of a wireless set he is fully informed of the winners each race day,,
and through the daily newspapers, which are vead to him, he is kept well acquainted.
with the doings of the outer world, From the homestead at Netherby to the
paddocks and eattle stalls an ingenicus srrangement is installed for the guidance
of Mr, Serymgeour. It consists of overhiead wires, running from the homestead to
the various paddoeks and stalls. A hollow metal eylinder is drawn aeross the wires.
by means of a length of vope, ene end of which is attached to the eylinder, and
the other end left hanging loose so that it may bLe grasped by the hand, and so.
guide a person when walking along.  The business of the farm is condueted by him,,
and he types his own correspondence.  Mrs, Serymgeour, who is a very capable
stoek judge and a noted horsewoman, is his remarkably keen lieatenant.

At Toowoomba,

The rest of the day was enjoyed in a journey across the Downs to Toowoombi,
The Mayor of Toowoomba and representatives of the Chamber of Commerce and
primary industries travelled to Warwick to meet the tourists, and on the way back
pointed out places of interest, and provided nseful information perfaining to the
distriet’s primary produets. )

1 am greatly surprised at the extensive aveas of wheat grown on the Downs.
and the absenee of grassed aveas,’’ said Mr, Colin Melntosh, in the course of an
interview with a press representative. IHe said it was the eustom in New Zealand
for farmers to plant, say, two crops of wheat, 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 time in their lives the majority of the visitors viewed the lawarra
breed of cattle. My, Melntosh stated that it appeared to be quite a first-class dual
purpose animal, and the Ausiralinn 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 introduee the Illawarra into
New Zealand.

Toowoomba Butter Factory,

Mr. !, Lynch, a member of the party inferested in dairying, expressed delight
at the up-to-date butter factory inspected at Toowoomba., It was beautifully clean
and excellently managed, but he did not think that there was anything here to surpass.
the efficient machinery installed in New Zealand factories.

At Gatton.

The New Zealanders regavded their visit fo the Queensland Agrienltural High
School and College on their way down from Toowoomba as one of their most
interesting experiences sinee their arvival in this country. According to their leader,.
Mr. Melntosh, the visitors were greatly impressed with the unseful and progressive
work being performed there. Personally, he rather liked the iden of taking boys
direet from the primary schools and allowing them to get their secondary edueation
at the college. In New Zealand they found that boys who were sent to the eity
schools to complete their studies were loath to return to the land. They lost in
some degree the agricultural bing essentinl to their liveliliood.

AT SWIFT’S MEATWORKS

Among the many inspeetions made by the party of New Zealand farmers.
while visiting the eastern coast of Australia was that of the meatworks of Swift
Australian Company Limited, Brisbane. The visitors were warmly weleomed by
the Swift organisation, whieh spared no pains in explaining ftheir entive system
of operntions, from the slaughtering of the various elasses 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 staft, and in response Mr, B, I, Sunners, manager of the company,
stated that it was a great pleasure for the officials of the company to meetf . the
vigiting farmers, particularly when they evineed such a keen interest in the manner:

13
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in whieh fhe produets of the land were handled through the secondary stage of
production, That, of conrse, was a very important stage, and, wherever their plants
were located, it was the policy of the Swift people to cncourage a closer understand-
ing between the producers of the raw material and themselves as manufacturers and
distributors of the finished produects. As they were probably all aware, the Swift
distribution of meat and allied products is condueted on an international basis,
and the Swift brand, and the high standard it stands for, is known world-wide.
1t would probably interest them to know that when the company began operations
in Queensland, some sixteen years ago, it invested more than £1,000,000 in Duilding
modern works, and sinee 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 eountries of the world a highly organised selling
organisation, which can take good care of the products shipped to it from the
various surplus produeing countries where the company’s slaughtering operations
are eondueted, and you, gentlemen,”” continned Mr. Sunners, *“have seen for your-
selves the efficient methods we employ in the preparation of our products and towards
the elimination of waste.’’

Profits frem Savings.

They recognised the preineiple that profits largely came by way of savings,
and that low costs, together with high-quality goods and serviees, were the answer
to practieally all business problems. 'They were the means of getting the trade
and holding it againgt all eomers, and in the meat industry that condition could
best be achieved throngh large-scale operations, They were perhaps aware, also,
added Mr. Sunners, that there were important developments taking plaee which
suggested that the future distribution of meat produets would be by way of
paekaged goods, identifiable as to quality., So far as this eountry was concerned
this method of distribution would possibly be in its best interests. To-day they
shipped in the quarter or careass and paid freight and charges on a good deal of
bone and fat whieh had to be trimmed off before the meat was eut up for final
distribution to the publie. That material, it trimmed off at the works, could be
put to valuable use in this country in fhe shape of animal foods and fertiliser,
which would be badly needed in the production of the fype of animals which the
market now desives.

Market Requirements.

Tt was very important that producers should have full knowledge of the trend
in market requirements, and that they should endeavour to aceordingly change
their produetion methods as might be neeessary to meet that trend. It was a well-
established faet that the present trend in meat consumption was very definitely
towards meat from young, light-weight, well-finished animals, New Zealanders,
partieularly in rvegard to lamb, appear to be well informed in that direetion, and
they were practising those methods which enabled them to market the desived 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
dermiand must be studied if the produets of the land were to freely enter info the
chanmels of trade, and quality counted to-day in all eclasses of products. This
situntion necessarily involved improved teehnique in all forms of primary produe-
tion. In this State it would possibly invelve a definite separation between the
breeding and the finishing of live stock. They had an unlimited amount of suitable
Lreeding conntry, but to-day they were lacking in the resources for fattening, which
was the limiting factor to their produetion. In fhat direetion, however, there were
enormous possibilities for development within the veliable eoastal 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 yiclds were interlocking terms.  The
more the possibilities of that partuership were apprecinted and developed, the more
cortainty would there be of producers earning profits, and the quicker would be the
return to national prosperity.

AT BUNDABERG

Though Bundaberg was the most northerly point of their itinerary, the New
Yealand farmers were able to form a favourable idea of the vitality of the
Queensland sugar industry. At Nambour rain was pouring at the time of their
stay. They saw something of the sugar as well as the fruit indostry, but not
enough to impress them with its imporfance. So it was mot until they got to the
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Bundaberg district that they were 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 erushing. With that additional experience
they would have heen able to appreciate more the magnitude of the sugar industry
and the geneval efficiency of its organisation. Notwithstanding excessively wet
weather, they were able to follow the programme set out for them by the Bundaberg
canegrowers, with the exeeption, unfortunately, of field operations. Mr, W. G.
Gibson, of Bingera, had arranged eultural and other field demonstrations for their
benefit, and which heavy rain prevented, The Sugar Experiment Station was missed
tor the same reason,

Fertile Cane Lands.

The New Zealanders expressed {hemselves astonished with the fertility of the
eane lands around Bingera and in the Woongnrra distriet, and commended strongly
the evidenees of sound farming practice on all sides. Their commendation was
beyond the ordinary and polite conventions associnted with such vigits, for everyone
of the party was a practical farmer bearing the marks of keen intelligence and
hard toil.  Harlier in their tour they had not hesitated to eriticise cultural methods
in other parts of the State, though often those criticisms were based obviously on
an imperfect knowledge of Queensland conditions.  The eclean fields and green
manuring erops flowvishing alongside standing eane appealed to them particularly.
When viewing the modern mill at Bingera with its massive machinery many of the
visitors expressed amazement at the evidenee of huge eapital invested in the
indugtry, while all were keenly intercsted in the milling processes as explained to
them by members of the management, as well as the technical and engineering stafis.

A Heart to Heart Talk,

Loeal eanegrowers were not slow in seizing the unusual opportunity of a heart
to heart talk with farmers of the Dominion on some economical aspects of the
industry. The visitors had already expressed their approval of the White Australia
doetrine, and that formed the text of an appeal to them to consider the practieability
of placing Queensland sugar on New Zealand dining tables. Thongh it was
recognised that the Dominion requirements arve supplied by Fiji, a Brifish eolony,
it was suggested that when Iijian shipments fell short of New Zealand’s needs,
Queensland sugar should replace the Javan product.

In weleoming the visitors fo Bingera, Mr. Gibson sfruck a strong note when
he said that he hoped the day would not be far distant when New Zealand would
be buying portion of Queensland’s surplus yield instead of the black labour produet
from the islands. It would mean, if sueh an arrangement were 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 faet
that New Zealanders hought their sugar at a very much lower yate than the price
ruling in this eountry. "They import sugar from Fiji and oceasionally from Java,
and that sugar represented the produce of coloured labour. He urged a full
measure of reeiproeity between hoth Dominions,  After emphnsising the national
aspect of the industry, and that concerned the Dominion as well as the Common-
wealth, for the seeurity of each was involved and the destiny of each must le
commonly shared, Mr, Gibson added that as growers and millers they had established
a high standard of efficiency, aud applied seience was making possible further
developments.

Not a Spoonfed Industry.

The industry was mot in any way spoonfed as had been suggested by certain
interests in the South. In the Bingera area there were 410 suppliers, whe, with
their families, represented approximately 2,000 persons. In  addition, Bingera
employed 400 men.  From those figures, :11.:plyi‘ng to one Queensland mill, tlu-‘.g_,— could
grasp the magnitude and importanee of the industry.  Mr. A. Bourke, their cane
inspector, had eovercd 8,000 miles in the previous five months in the course of
his work.

In the course of his veply on behalf of the New Zealanders Mr, C. Melntosh
gaid that in the Bundaberg distriet they were secing something entirely new to
them. He, for one, wag astounded at the quantity of machinery necessavy for the
production of sugar. On the White Australia poliey he thought that was a matter
on which the Commonwealth could be congratulated. The Federal authorities had
taken the long view which would work out ultimately to the seeurity of boih
Dominions. In New Zealand they had already a colour problem, for the fruit
industry had passed into the control of Asiatics. He was especially impressed with
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the fact that most of the machinery used in the Queensland sugar industry was
manufactured in great foundries within the sugar belt; that showed that the industry
was practically self-contained; it was also an example of the general progress
whieh it made possible,

The value of these inter-dominion visits is strikingly obvieus. Most of the
New Zealanders were making their first journey away from the Dominion; they
came with receptive minds and as shrewd observers they have gone away with a
clearer idea of what the sugar industiy means to Australia, and also, from the
point of view of national seeurity to New Zealand.

A Well Organised Tour.

The whole tour in Quoeensland was the last word in efficient organisation.
Though the weather wag exeessively wet, especially on the near North Coast, there
were no delays and no inconvenience, Mr. . Pawson, representing the New Zealand
Government, was the manager of the tour. The ‘“‘Keso' train provided by the
Queensland Railway Department was replete with every comfort. The Railway
representative, Mr. A, . Cole, proved himself an expert in modern traunsport,
With the Railway Department was associated the Department of Agrienlture and
Stock, and two officers, Messrs. H. 5, Hunter (Agrieultural Branch) and J. F. F.
Reid (Editor of Publications) accompanied the visitors throughout their tour.

The leader of the New Zealanders, Mr. Colin Melntosh, in the eourse of
acknowledgments to the personal welecome his party had reeeived from the Hon,
Godfrey Morgan (Minister for Railways) and fthe ITon. Harry F. Walker (Minister
for Agriculture), paid a tribute to the exeellence of the arrangements made whicl
enabled them to fulfil the purposes of an unforgettable visit to Queensland.

NERVOUS COWS AT MILKING TIME.

Milk secretion and milking is discussed by Mr, Stephen Bartlett, of the National
Institute for Research in Dairying, in the Berkshire Milk-recording Society’s Hand-
hook. Some eanses of variation in quantity and quality of milk are, he tells us:—

(1) Those causes which affeet the speed at which milk is secreted or made
in the udder between milking times,

(2) Those eauses which tend to induce a cow to hold up a proportion of her
milk at milking times,

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

Under the seecond heading one of the ehief points to be noted is that the strippings
of any cow are almost invariably rich in fat, sometimes being as rich as thin eream,
go that retention of varying quantitics of this rich milk will affect the quality of milk
vielded by a cow more than it affeets the quantity, and this ean account for a
considerable amount of the fluctuations whieh oceur in the fat content of milk of cows

from day to day.

It is possible that this holding up of portions of milk at milking time is
assoeiated with the differences in fat contents which oceur between morning and
evening’'s milk when unequal night's and day intervals oceur, but since conelusive
evidenee eannot be offered, it is not desirable to emphasise the point, Sinee accumu-
lated milk in the udder cheeks the rate of secretion, it will be obvious that milk
retained at one milking will retard the rate of seeretion before the next milking, and
the effect of inefficient milking is to create a type of vicious cirele which reduces

milk yield.

If cows are always treated in gueh 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
geeretion is not controlled by the nerves, for a cow can seerete milk when the nerves
of the udder do not funetion, at the same time there is no doubt that during the
actual milking process nervous conmtrol plays an important part, and unless a cow
experiences a pleasurable sensation, free from fright, during milking time, it is
unlikely that all the milk will be drawn.
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QUEENSLAND BUTTER,
By CHAR, McGRATH, Supervisor of Dairying.

Sulijoined is the text of an address delivered by My, MeGrath at
the Annual Conference of the Queenstand Butter and Cheese Factory
Managers and Secvetarics’ Association at Brisbane in June last.  In the
course of Nhis address Mr. MeGrath reviewed the position and the conditions
of dairying in Queensland. He reminded his hearers that the pastoral,
agrvicultural, and dairying industries represent the greatest actual ane
potential purchasing power . the Commonwealth,  Through their efficient
operation, they represent, too, the sowrce of @ slrengthening cwrrent of
finance, that ds vitalising the various groups of manufacturing andd
conmercial aetivities,

ROM @ perusal of the figures available it is learnt that the quality of butter
produced for the year ending 30th June, 1930, will exceed that of the previous
vear, which was the peak year by some £2,000,000; the produetion of cheese will
approximate that of last year, while the total value of the dairy produets of the
State for the year will he 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 wmilk. By
sueh transmission the soil is not impoverished, hut, on the contrary, by modern dairy
wethods it is left in a eondition every year to confinue to maintain or inerease
its productivity.

Tn this State and throoghout the Commonwealth the veturn from grazing,
dairying, and agricultural activities is the basis of our national wealth, and our
future prosperity is direetly associated with the eonservation and improvement of
our native pasturage, the maintenance of the soil fertility, the eonservation of
fodder, and the breeding of high elasg live stock.

The dairy industry is varied in its aectivities which inelude the milk supplies
to eities and towns, the manufacture of butter, cheese, condensed milk, ice cream,
and a variety of products obtained from easein. :

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

Food Value of Milk and Its Products,

Ay the comparative food values of milk and milk products beecome more widely
known, these products will enter more largely into the daily dietary of the people
than they do at present. The eonsumption of milk and butter is on the inerease,
but owing to the facilities offered residents of suburbs of cities and towns to keep
4 house cow, definite figures relativel to the actual quantities of milk and butter
produced from sueh sources ave diffieult to obtain. There are some hundreds of
good type Jerseys, Australian Illawarra Shorthorns, and Ayrshires kept for household
purposes by men engaged in activities other than dairying in eities and towns
throughout the State.

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

The output of all the butter factories in this State is the produet of pasteurised
eream, and our choice butters have reached a high standard of quality.

Ag 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, elean-
flavoured appetising butter. The factory managements have responded to the
demand and the market requirements arve fully met by the output of thel choice
grade butter of factories throughout the State.

Oversea Market Requirements.

T availed myself of the opportunity of spending a foremoon on the grading
floors with My, Pollard, a rvepresentative of the firm of H. Dean and Co., the well
known firm of dairy produce merehants of London. From his selections of hutfer
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it was evident that the market of the United Kingdom favours a sweet, clean,
mild-flavoured hutter possessing the charaeteristies of the butters that are placed
in the premier position at the annual eompetition in Brisbane.

Butter possessing the desived echarncteristies is the produet of clean, full-
flavonred nearly-sweet eream, for from experience 1 know that the premier hutter
on the henches in this year's competition is the product of carefully selected cream
possessing the eharacteristies mentioned, and have bemn made by skilled butter
makers who have gained further honours for their companies and ineidentally for
the State, '

The delivery of a high grade nearly-sweet eream is of vital impostance to the
industry and is dependent upon its production under hygenic eonditions, with
frequent deliveries to the faetory

Cream Transport,

_ The importance uf organisation of transport from farm fo factory will assist
e dmproving the quality of the eream and make for inereased efficiency in the
conduet of factory operations,

Any dispute regarding the tervitorial rights of supply to factories should not
be allowed to bloek the way to organisation of transport. Where disputes exist
vegarding the territory from which dairy factories should solieit supplies, the
matter should be referred for settlement to a committee of three disinterested persons
nominated by the choirman of directors of the dairy companies operating in the
division of the State where the dispute exists, '

Interstate Boundaries,

Through the activities of the State Boards associated with the industry, the
interstate boundaries have been effaced as far as they pertain to the operations of
the dairying industry, and the good will whieh now exists among dairymen through-
out the Commonwealth ensures an improvement not ouly in their material, but
also in their social welfare.  The time for settlement of minor inter-factory
differences or misunderstandings is overdue,

Quality of Butter,

Co-operation with the officers of the Commonwealth Grading Division enables
Stafe officers to examine and grade all the dairy produce submitted for export; and,
in eonjunction with the examination and grading of dairy produets intended for
interstate and loeal markets, affords the State officers an opportunity of forming
a comprehensive and reliable opinion on the quality of the dairy products manunfac-
tured in the State.  The system allows of o comparison being made of the quality
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 Grading Officer for Queensland,
My, G, I Heers, it is leamt that a general improvement has taken place in the
(quality of the butter and there is a greater degree of uniformity.

Manufacturing faults ave infrequent, aund this is due to the fact that the
creat majority of factories have installed modern efficient manufacturing plants.
Generally the body, texture, and condition of the butter marketed is evidenee of
the efficiency of the men who ave responsible for ite manufacture,

During the summer, floods that oceurred in seetions of the dairying distriets
prevented regular deliveries of the eream, and this accounted largely for the
quantity .of inferior 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 inereased effort on the
part of all associnted with the industry, with o view of maintaining o high standard
of quality and of uging every endeavour to eliminate the production of low grade
products,

A review of the work of the butter graders during the year indieates that the
cream graders at some of the factories are passing into choice and first grades
4 proportion of eream that is not up to the standard quality of the eream with
which it is pooled., *‘Border’’ eream’ is a term applied in eream grading to
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a product of doubtful character. The term implies that on a quality deter-
mination it ig in the line of division bhetween two grades, and the fendeney is to
wlass it with the higher of the grades.

A trained and experienced grader, by the exercise of eare on the grading floor,
and by keeping in touch with the resnlts of his work as disclosed by an examination
and grading of the butter produced from the graded eream, will be enabled to
clagsify the cream according to its guality and do justice to all producers,

The eream grader is entrusted with most important duoties, and on their proper
performance depends to a very great extent the welfare of the factory and the
producers asseciated with it.  If eream De put into a pool with a product of a
higher grade, the supplier of the higher grade produet is deprived of a portion of
the return to which lie is entitled. By enreful grading a preminm is paid for quality,
and it is only by paying a premium for high quality ean we expeet to obtain quality.

The quality of the bufter is influeneed to a great extent by the carve and
attention given to its produetion and handling on the farm, and the reputation of
a factory’s management and stalf sulfirs in proportion to any inefficiency which
may exist in the grading and manufacturing departments,

Modernly equipped «tdivy  faetories mauke provision for the handling and
processing of the eveam so ns to ensure that the butter produced will be of the
highest quality that ean Le obtained from the cream treated.

Pasteurisation,

Attention to detail and efficiency in carrying out the processing of the cream
are essential in order to obtain the benefits of pastenrisation. The flash system is
installed in praetically all the factories of the State. The bateh system szrves a
tow factories of small ouftput.

The importavee of subjecting all portions of the cream to effective temperatures
wannot be too stromgly stressed, and provision should be made so that when desired
the eream leaving the pasteuriser can be returned to the bulk eream tank and
enable the proeessor to earry out his work efficiently. Should a portion of the
eream  pass from the pasteurigser to the cooler without being subjected to the
Tequired temperature, it would recontaminate the bulk eream in the holding vat.
Other sources of rvecontaminntion of the pastenrised eream are unelean eream
woolers, pipes, holding vats, churns, packers, nnd contaminated wash water.
'povision ghould be mads to faeilitate the cleansing and stevilising of all portions
of the plant and utensils with which the eream and butter comes in eontaet,

Surface Taint in Butter,

Realising the necessity of eliminating a surface defeet in butter, which may be
confused with a flavour taken up by the surface of butter whieh is in proximity to
unseasoned timber, a eommittee consisting of Messrs. €. F. MeGrath (Supervisor
of Dairying), G. H. Heers (Senior Grader), J, ¢, Briinnich (Agricultoral Chemist),
E. C. Tommerup, B.8e., C. J. J. Watson (Forestry Department), €. J. Pound (Govern-
ment Baeteriologist), P, W. Ubhlmann (General Manager, Cabeolture Co-operative
Dairy Assoeiation), and D, Saxelby (General Manager, Queensland Farmers’
Co-operative Dairy Association), representatives of the IPactory Managers’ Associn-
tion wag appointed by the Minister for Agrieulture, Mr. H., I'. Walker, to ascertain
the eanse of the defeet and snggest remedies for its elimination,

Iixhaustive experiments were carried out with varieties of timber used in the
congtruction of butter boxes within the Commonwealth,  Two members of the
committee, Megsra, Heers and Uhlmann, visited New South Wales and Vietoria to
aseertain if the defeet were peenlinr to the butter manufactured in this State.
It was found that a defect of a similar character was existent in the produet in
both the Southern States. In carrying out their investigations, the eco-operation
of the State and Federal officers was rveadily fortheoming,

In testing the suitability of various timbers as butter containers, exhaustive
tests were made and will be fully dealt with in o report to be furnished by the
wcommittee when further investigations which sare mow proceeding are completed.
Results of the experiments, relative to the influence of the timber used in the
constrnetion of butter boxes on the incidence of the defeet, justifies the commitiee
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 were used experimentally:—Queensland Hoop Pine and
Kauri Pine, New Zealand Whitz Pine, Grey Satinash, 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 caseg the attention that its importance warrants, for several brands of butter
vary eonsiderably in moisture content. Determinations of the moisture should he
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 quaiity of butter was noticeable from those
factories which had installed erveam deodorisers, The process is found beneficial in
vemoving volatile and volatilable feed odours and favours and, by inereasing
efficiency of the proeess of pasteurigation, adds to the keeping propertics of butter.
It will not convert an old, stale, fermented cream info a first grade substance.
The expensge of so processing such low grade eream is not covered by any improve-
nment 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 faectory buildings and equipment received the amonnt of
attention that has been given during the period under review.

Large factorvies constructed of conerete or brick and supplied with the most
modern dairy factory equipment have been completed or are under construction in
dairy eentres in Southern and Central Queensland,

The opening of a modern butter factory at Toowoomba in May last was
asgociated with conferences of the several Boards functioning under the provisions
of the Primary Producers’ Organisation and Marketing Aets. Official representatives
of the industry from all the States of the Commonwealth attended to confer on
matters of vital importance to all assoeiated with the industry throughout Australia.
Facilities were afforded the visitors to see a large avea of the Downg, and one and
all were greatly impressed with the fertility of fhe expansive Darling Downs
Tableland., In their association with the opening of the Downs Co-operative Butter
I'actory 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 rveeently toured the dairy centres overseas pronounced the
new factory and equipment to be seeond to none in the dairy world. A large modern
butter factory is unearing completion for the Port Curtis Co-opeprative Dairy
Assoeiation at Gladstone, which on  completion will be worthy of similar
commendation,

The holding of the eonference of the members of the Exeeutive of Boards
associated with the industry in centres of dairying aetivities is commended, for
Ly so deoing information is obtained that assists them in earrying out their
important duties.

The Future.

It is significant that organised dairy farming is now recognised on the part
of the Government and by commereial and industrial groups as a vital economie
factor in the progress and prosperity of the Commonwealth. 1 say, advisedly, dairy
farming conditions as they existed prior to the eloser organisation of the industry were
such as to deter the settlement of the rieh agricultural areas of this State, which
are now dotted with the homesteads of progressive agriculturists and dairy farmers.

Grazing, agriculture, and dairy farming vepresent the greatest potential
purchasing power of the Commonwealth, The finaneial refurns from sueh sources:
are made available for the further development of rural areas, and the improve-
ment, construetion, and equipment of manufacturing units, thereby ereating a
strengthening eurvent of finance to vitalise the various groups of manufacturing
and eommereial 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 ecarried out by the various controlling beards.

Agricultural and dairying activities differ from some other groups in that the
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 the people as a whole.
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PINEAPPLE CULTURE.
NOTES ON MANURIAL EXPERIMENTS,

The Director of Fruit Culture, Mr. George Williams, las supplied the following
notes of some avamrial trials carried out on the Pineapple Experimental Plot al
Elimbal,

Area: Half aere. Soil: Light loam—grey to light brown. Treatment: Quarter
area subsoiled with gelignite. Air slaked lime applied to 1 acre, pulverised lime on
1 aere in October, 1928,

Maize was planted for a green erop and ploughed under in February, 1929,
The final ploughing prior to planting was from 9 in. to 12 in. deep. The plots were
planted” with gill sprouts at the end of Mareh, 1929, Paper muleh was used in
three rows. Fertilisers were applied to fourteen rows; two were untreated.

Inspection twelve months after planting shows a distinet advantage in favour
of potash; in faet; 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 folinge was improved without appreciable
increase in growth above that where potash alome was used. To the soil oecupied
by two rows, ealeinm eyanide was applied before planting with the object of destroy-
ing nematodes if present. The plants showed no benefit.

Three vows planted through paper muleh do not in this partieular elags of soil
show any resultunt benefit. The experiment is being continued, further applieations
of fertiliser having recently been made. TIf was noted before planting that o portion
of the plot requived draining, and this is now more refleeted in the plant growth,
Necessary drainage is now being eonsideved and this practice will, it is expected,
result in a marked improvement on next season’s growth,

Detailed information is shown in the following tahle:—

Pror: Fourreesy Dovsre Rows—{ pr. (CENTRE TO CENTRE) ArArT, 50 YARDS
IN LENGTH.

Row | Naurn | Sulphate Dried Bone Py
Number, |P1‘msnhate. Potash. Blond. | Dust.
| mh. | b | b, | Lb.
1 - » A5 - Check ; poor growth.
9 ‘ 24 o R | Soil treated with calcium cyanide ;
| no improvement,
3 24 - - 1 p— Paper mulched ; poor growth;
| pale foliage.
4 W 5241 S IR Growth improved ; of good colour.
5 16 | I Growth fair; even; rather pale.
6 sl | s i s 40 Paper mulehed ; poor ; pale!
| growth.
7 5 ‘ 75 | 20 | o i Gooed growth ; fair eolour; best
| ‘ row.
§ .. | 18 5z I Medium growth ; good colour,
0 o] 16 18 14 - Paper mulched ; variable ; fair to
| good.
10 - 20 24 18 | > Fair growth and colour,
11 v | - 24 18 40 Fair growth and colour, _
12 N I 20 16 - Paper mulched ; soil treated with
caleium eyanide ; poor growth.
13 sel| A8 - .. 30 | Poor weak growth.
14 S 2 on o | 25 Check : poor condition,
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Prate 51.—Row Neo. 3. Pmnes Pranxtep raroucH Parer Muonow.

Prame 52—A Frenp 1§y NeEED oF DRAINAGE.
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Puare 53.—Row No. 7. Row Treavep wira Porasa (20 1bh.) oxwy,

Prare 54 —CGENERAL View or Pror.
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WINTER SCHOOL FOR PIG FARMERS.

By [, J. SHELTON, H.D.A., Senior Tustructor in Pig Raising.

Covering o fortnight’s residence at the GQueensland Agrieultural College, at:
Gatton, and ineluding both practieal and theoretical training, the third of a series
of sehools of instruction for farmers, and their sons, interested in the breeding,
feeding, and management of pigs, coneluded early last month, Though the attendance
was smaller at this than at former schools, the redueed number in no way indicated
lack of interest, but was entively due to abnormal weather conditions, heavy rain
and, in some districts, floods o few days hefore the school opened, necessitating
cancellation of arrangements by other farmers who had intended heing present.

This year’s school was marked by even keener inferest and application, and the
students ag o body rveported that they had thoroughly enjoyed and mueh appreciated
the opportunity provided of attending suel an important course of training.
Mr. W. Koehler, of Yamsion, Dalby, who was cleefed president of the school
committoe, said that the sehool would lave a vast influence in creating greater
interest, leading to eonsiderable improvement in fhe type of pigs hred and
marketed in Queenslund. His own experience in attending the leetures and praetieal
demonstrations was that he had been enabled in the two weeks at the College to
learn mueh more about pig farming than he had thought possible in such a compari-
tively short convse. Professor J. K. Murreay, B.A, N.D.D., Principal of the College
and Professor of the Chair of Agrieulture at the Queensland University, addressed
the students on several oceasions and gave n most interesting series of talks on
“Byeteriology and the use of the Microseope,”” and also on the ‘‘Principles of
Feeding, Balancing of Rations.”” The value of these schools of intensive instruction
is highly appraised by the Prineipal, and already several other important schools
have been held ineluding Tractor Schools, and Daivy Factory Employees’ Sehools.

Mr, A. J. Mackenzie, Lecturver in Animal Iusbandry, was present throughout
and gave a number of valuable lectures on Diseases of the P'ig, on Tmprovement ot
Breeds, and on Anatomy, Physiology, and other phases of animal husbandry.

Mr. B. J. Shelton, H.D.A,, Senior Instructor in Pig Raising, and Mr. L. A.
Downey, H.D.A., Instruetor in Pig Raising, were also present and dealt both in
lectures and practieal demonstrations with the subjects of Breeds of Pigs, Housing
and Accommodation, Design and Construetion of Piggeries, the Selection and
Judging of Breeding Stock, These lectures were also illustrated hiy lantern slides.
The evening sessions were also attended by the regular College students,

Mr. J. I, F. Reid, Editor of Publications, Department of Agrienlture and Stock,
diseussed, in an informative way, ways and means of ‘' Putting More Money into the
Tarmer’s Pocket.”’ The students would have liked My, Reid to have enlirged on
this subjeet and on economics generally, but time did not permit. The *‘ Parasites
of Livestock'’ were diseussed and illustrated by Mr, F. 1. 8. Roberts, M.Se., recently
appointed Veterinary Parasitologist in the Agricultural Department; while Mr,
!, T. White, Government Botanist, dealt very fully, in a practical demonstration,
with the question of Poisonous Plants and Weeds, To indicate ways and means
of keeping piggeries in a more hygienie condition and in a manner that will be
satisfactory to Deparvtmental Imspectors, Mr. IL G. Cheeseman, Senior Slanghtering
Inspector, attended and spent a very useful hour with the elass, Mr, . .J. Pound,
Government Bacteriologist, dealt very fully, both in a praetical 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 bLearing on the management of farm 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 Baeon Curers’ Assoeiation, dealt with Commercial Pig Farming, and indieated
the proeedure on his own pig farms at Kingston and Beaundesert, where more than
800 pigs are kept and fed on buttermilk and farm-grown foods, with commercial
foods purehased from outside sourees, Mr Watson, in his eapacity as President
of the Auvstralian Stud Pig Breeders' Society, also briefly reviewed the activities
of that body and of the Queensland Branch whieh now Las more than 100 members.

Mr. A. (i, Adtehison diseussed the Home Projeet Schemes in which the Depart-
ments of Agrienlture and Stock and of TPublie Instruetion are co-operatively
interested, and illustrated boys amil girls at work in country Pig and Calf U]ubf-:,
Poultry Clubs, and other aetivities of speeial interest to the junior farmer,

My, Woodward, of the College staff, dealt with Farm Bookkeeping, and Mr.
Graham with Fodder Crops, Soils, and Agrienltural Maehinery, Mr. Bosworth, of
the stafl, also disenssed Agrieultural BEdueation and the Growth of Co-onerative
Societies. The practical demonstrations inclnded lessons on eastration, killing and
dressing porkers, and post mortem work geverally. Some time was spent in inspee-
tion of the stoek, and diseussion on the Pig Breeding Experiments at the College
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Members of the Sehool of Instruction for Pig Farmers at Gatton College, Queensland, July, 1530,
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Piggery, where between 500 and 600 pigs ave kept. IFor fhe information of all
concerned Mr, J, P, Bottomley, Treasurer, and My, . W. Watson, Seeretary of the
Royal National Agricultural Association, Brishane, reviewed the acfivities of that
organisation and diseussed the Pig Section Classes at the Brisbane xhibition,
Queensland 's great livestock show,

In the course of the sessions of the school, the members of the Queensland Pig
Industry Committee attended to hold their monthly meeting, and inspeet the stock
in the Pig Breeding Experiments in whiech they also are interested. On this
oecasion opportunity was taken by the members to discuss with the sehool questions
relating to the marketing of pigs and to the urgency of increasing loeal consumption
of Queensland pork products,

An hour wag spent each evening in asking and answering questions and in
general diseussion of various topies, while the weekly picture show and a breaking-up
social concluded a very interesting course of instruetion to which a mueh larger
attendanee is expected mext year.

Those attending the course included:—L. Caulley, Sexton, via Miva; D. .J.
Gillespie, Wynnum South; H. Fox, Cushnie, Tingoora; J. 8. Wengert, Cushnie,
Tingoora; W. Koehler, Yamsion Stud Piggery, Yamsion; 8. G. Knight, Buallgamon,
Nanango; Len Storey, Kingsthorpe; H. Mansbridge, Greenmount; J. 5. Porter,
‘YGallangowan,”’ Nanango; H. B. Taylor, Moenal Creek; P. Kajewski, Glencoe,
Gowrie Junetion: M. .J. Brosnan, Headington Hill, Clifton; A. Kerle, Rosevale,
Kalbar; and . Wright, Rosewood.

In addition, three special course college students and three University students
attended certain of the leetures and demonstrations and were present on the oceasion
of the visit to the bacon factories,

IMPORTED PEDIGREE SOWS.

There arrived during the week ending Gth July, 1930, from New Zealand, two
Large White sows from the stud of Mr. €. 8. Mexted, Te Kawa. One sow is for
Mr. R. G. Watson, of the Kingston Pig Farm Company, and the other is for M.
J. A, Heading, of Murgon. These two sows are full sisters. One sow took first
prize at the Hamilton and Ctorohanga Shows and the second at Auckland, while
the other won second prize af the first two shows and first prize at Auckland. They
are by Tamaki Canadian Sargeant (the North TIsland Champion boar) from the
famous sow College Y 745 (imported from Canada). This sow won with outstanding
liononrs in Canada and since going to New Zealand hag 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 Queensland some of
the best blood of the Lonrge White breed obtainable in the Southern Hemisphere
and, as the breed has been recommended by all countries that have condueted
inquiries into the pig induostry, these sows, together with introduetions hy the same
stud masters from Vietoria, shonld be o decided aequisition to the stud pig industry
of Gueensland,

IN FAVOUR OF THE LARGE WHITE PIG.

Writing in support of the Large White pig (also called the Large Yorkshirve and
the Large White Yorkshire), a prominent Southern breeder states this breed has
made rapid headway in Vietoria.

Seven years ago there were only two studs of the breed in that State, whereas
to-day many of the leading breeders are furning their eyes towards this famous
old British breed, and there are numerous very high-class studs from whieh suitable
stoek eould be qvmwtl By many they are considered the best bacon-producing
pigs in the State, and not only the best bub the most economical producers of hxgh
quality bacon. They are very early-maturing, and ave ideal as baconers on account
of their long, deep sides which do nof earry too mueh faf, as many other types do,
and which on that aceount in other countries arve often referred to as ‘‘lard’’ hreeds,
The texture of the Large White hacon is fine and, being early-maturing, it is more
sueenlent and palatable than the slower-maturing types, and also more suitable for
Australian requirements. The Large Whites arve splendid pigs for erossing purposes,
and in that rvespect have been the means of greatly improving many common herds
of pigs from a bacon-curer’s standpoint, They are rveadily sought, and invariably
bring the highest prices at pig sales. Baconers have heen sold for the farm of the
breeder veferred to at the age of eighteen weeks, whereas twenty-two weeks had heen
the best for any other type weighing 130-140 1h. These records have often heen
excecded overseas, where also the breed is extremely popular.
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CLIMATOLOGICAL TABLE—JUNE, 1930.

SUPPLIED BY THE COMMONWEALTH OF AUSTRALIA METEOROLOGICAL BURBAU, BRISBANE.
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! RAINPALL.

- E SAADE TEMPERATURE.
L s o
gé= - ~
Districts and Stations, g‘ g}: -1 kit Tiakiieg -
EX g - o — | Total, Days.
< & | Max. | Min, ‘ Max, Date, | Min, I Date. |
Coastal, In. Deg, Deg. Deg. Deg. Points.
Cooktown .. e ve| 2980 79 64 85 1 5 20 340 3
Herberton .. .. .| .. 0 | 50 | 76 | 18 84 2021 ‘ 57 B
Rockhampton " ve | BO-OF 71 b T 7 45 6 | 1.047 13
Bebbond o o ‘ 3013 | 68 | a4 | 74 1| @ 9 | 758 | 16
Darling Downs. |
Dalby .o e ve | B0°15 G4 47 72 22 28 0 | 236 10
Stanthorpe ot Vi | = Y 43 b 20 19 9 470 19
Toowoomba. i ¥ i it 44 66 21 31 9,50 231 17
Mid-interior.
Georgetown . ve | 20:00 80 51 i ] 86 18 b 1
Longreach s .o | 8010 70 48 70 20 41 | 17 15 3
Mitchell .. 3015 62 44 0 23 28 | 10 184 14
Western.
Burketown i | B0:08 30 o 85 | 10,27 48 18,19 1] (1]
Boulia 5 ve | 80-11 T4 4 L) | 26,28 38 21 0 1]
Thargomindah oo 3016 63 47 71 ' o2e.e7 ar ] 30 3
RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE AVERAGE RAINFALL ¥OR THE MONTH oF JUNE, IN THE AGRICULTURAL
DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING JUNE, 1930 AND 1929, ToR COMPARISON,

AVERAGE TOTAL AVERAGR TOTAT
RAINFALL, | BRAINFALL RAINFALL, RAINFALL,
Divigions and Stations, No. of Divizions and Stations. No. of
June. | Years'| June, | June, June, | Years'| June, | June,
Re- | 1930, | 1929, Re- | 10830, | 1929,
corids. i eords.
North Coast, South Coast—
Tn. 3 Tn. continued : In. In. In.
Atherton o . | 1:61 | 20 114 | 1-20 | Nambour .. .o | 862 | 34 |18:54 | 308
Cairns i) | 278 48 340 | 260 | Nanango .. W | 208 | 48 507 | 1-38
Cardwell P .o | 204 | 58 070 | 1486 | Rockhampton .. | 2:838 | 43 |10+47 |10-39
oktown .. e | 200 | b4 400 | 2-02 || Woodford .. .- | 287 | 48 |14-56 | 362
Herberton .. ee | 104 | 43 067 | 087
m . .- | 2:84 | 88 2:92. | 1-80
Innistail . . T4 49 |11-26 409
Mossman ) - | 2408 g 2-20 | 1-76 Darling Downs.
Townsville .. v | 1432 69 1-37 | 208
Dalby i | 170 | GO 2:86 | 115
Emnu Vale .. i | 1:b& 84 375 | 278
Central Coast. Jimbour .. oo | 1473 | 42 218 | 141
|| Miles . .. | 1:83 | 456 2:24 | 075
Ayr aTe oo | 145 | 43 1-71 | 3-24 | Btanthorpe .. ool | 1782 | E7 470 | 165
Bowen - es | 1:61 59 328 | 1-31 | Toowoomba oy | B4 58 831 | 1-38
Charters Towers .. | 1:30 | 48 1-86 | 1-76 || Warwick .. v | 1¥TH 65 323 | 1-91
Mackay . e | 2:68 59 307 | 241
Proserpine .. .o | 3-87 a7 @:57 | 2-49
8¢, Lawrence, . oo | 2:49 | B9 7T | 687 Maranoa.
Roma i vo | 1464 | BG 1-28 | 061
South Coast.
Biggenden .. oe | 23T | B1 701 | 197
Bundaberg . .. | 2:84 47 876 | 336 State Farms. dee.
Brisbane - oo | 2BH | 7D 75 440
Caboolture .. o | 2:66 43 | 12:3% | 34456 || Bungeworgorai oo | 1048 16 134 | 043
Childers - a 248 | 85 870 | 1:38 | Gatton College .. | 1-87 | 81 593 | 147
Crohamhurst vo | dedd | 37 (2186 | 4-66 || Gindie i3 .. | 152 | 81 161 | 201
Esk i we | B85 43 9:45 | 3:05 || Hermitage .. P I 1 24 284 | 1-78
Gayndah aa v | 1:80 59 404 107 || Kairi o W | 1-46 16 0-86 | 142
Gympie .s o | 287 680 | 1068 | 2-63 | Mackay Sugar Experi-
Kilkivan = eo | 224 | B1 563 | 0-87 ment Station 2:38 | 383 3-38 | 254
Maryborough .. | 300 68 | 11-37 | 2455 || Warren o oo | 266 15 s G282
13

GEORGE . BOND, Divisional Meteorologist.
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CONTAGIOUS ABORTION.

By J. A, RUDD, L.V.8e., Veterinary Surgeon, Department of Agricunlture and Stock,

HE speeial treatment of dairy cows for abortion depends largely as to whether
T it is (i) Contagious abortion (a) Curable, (&) Ineurable; (i) Sporadie
abortion; or (iii.) Troubles after calving,

() Contagious abortion may be curable if it iz due to the haeillus eoli, 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 uterns with per-
manganate of potash, 20 grains to each gallon of sterile water.

It the placenta or eleanings are not voided, the following drench will assist in
cousing expulsion of the placenta:—

Epsom salts .. i il 3 s oo 12 0z
Carbonate of ammonia . . - . 1 oz.
Powdered gentian .. i s i o 1 oz
Powdered ginger .. 5 s it o 1 oz
Treacle 5 (s w i - R 1 1h.
Water i v G B & i 1 gal.

After the lapse of twenty-four hours, syringe out or flood the uterus by gravita-
tion with the above solution if the placenta has heen voided, if not vepeat the dreneh,
This is very seldom necessary,

(b) Contagious abortion due to the baeillus abortus is incurable and is very
serious indeed.  Adopt the foregoing treatment and, in addition, isolate the cow
for six weeks after ealving or after she has aborted, and dispose of the foctus and
placenta, by fire if possible. The discharge from the uterns is Lighly eonfagious and
generally persists for about four weeks after ealving.

The proper method is to differentiate from the fivst by means of 1 blood test,
and if the fest is positive the best plan is to spey the cow and fatten her for the
buteher,

How Infection is Spread.

The method of infection is chiefly throngh the mouth, and the predileetion seat
is the uterus if the cow is in ealf, and if not the mammary gland where it remains
until the cow becomes pregnant and then it enters the ufterus. Cow licking a eow
which has aborted. The exudate from the septie uterus draining down the thighs
aud tail becomes spread about {he bhody through the ageney of the tail, and it may
even reach the bodies of other eows in this way. The bull may also earry the
organism and infeet n eow during copulation, and when the cow aborts the bieillus
gravitates to the mammary gland. The placenta nnd foetus is eapable of infecting
a cow after it has laid out in the paddock exposed to elimatic changes for some
months, even up to eighteen months as proven by experimental evidenee.

‘The Blood Test.

The blood test for eombagions abortion ean be carried out at the Yeerongpilly
Stoek Experimental Station, where information asg to drawing the blood for the
test may he obtained.

Seriousness of the Disease,
Contagious abortion eaused by infection with the bacillus aborfus is very servious
Lecause it is directly responsible for—

(i.) Ninety per cent. of all the in contact or infeeted cows of a herd abort-
ing.

(ii.) Thirty per cent, of sterility among the aborting cows of the same herd,

(il ) 'l‘us;qihility of a large percentage of ecows not holding to the bull af first
serviee,

(iv.) Sterility among bulls in the affected herd.

(v.) Losses from white scour of 70 per eent. of ealves born of recently infected
parents which earry a relative immunity to the disease. Calves from these
infeeted parvents ave frequently horn with white seour.

(vi.) Septic pneumonia of ecalves born of infected parents which earry a
relative immunity which is practically ineurable.

(vii.) Infeetion from these ealves is very liable to spread to healthy ealves horn
of parents which are free of this disease.
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(i.) The statement that 90 per eent. of the cows abort when a herd is infeeted
with the Baeillus Abortus of Bange may pml:ab]v be considered high, buot it is
fairly constant if the abortions which ]rlE\‘all in the herd duving the first two years
after the first cow is a proven aborter is taken into consideration.

(i) Thirty per cent. stervility among aborting couws—It is doving the first three
years after the first cow has been proven a contagious aborter in a herd that this
seeond  trouble arises, but unfortunately it dees not end there. Fven with the
greatest eare in after treatment, which is more than the average farmer can
possibly spare the necessary time to carry out, it gradually extends to the best pro-
dueers in the herd, and this for no apparvent reason. Therve will be found, too, some
cows in the herd which have never been known to aborf, but for some nunknown cause
they will not prove in ealf.

(iii.) The possibility of a large percentage of eows not holding to the bull at
first service, but coming back repeatedly even when a fresh bull has been introdueed
into the herd, is always present. This may ecasily prove disastrous in a purve herd,
for all blood lines of a partieular strain may thus easily be lost for ever and the
ultimate objective of the breeder shattered almost to despair.

(iv.) Sterility among stud bicls in the affected her d~—1t has been repeatedly
stated that the bull is not a earvier, even if infected by the Baeillus Abortus of
Bange, If such is true, how then is it possible to find nests of this same baeillus
abortus in the epididimi of the testicles of infeeted bulls, which readily reaet fo
a Dbload test for the baeillug abortus, and how is it that HLH.']I a bull eéan, if he is not
badly infected at the time of mating, serve and stint clean cows whieh are not
infected and whieh abort four months after heing stinted, not having up to that time
been in contaet with any infected enttle? This is fairly clear proof that o bull can
eanrry the bacillug abortus and spread the disease. Therefore, the wandering hull
which is to be found in all the dairying districts of this State should not he tolerated,
How often does a eareful dairy farmer find his own bull secure in his bull paddock
and his neighbour’s bull following his herd into his yard, and perhaps his best stud
cow in ealf to a useless bull of doubtfnl pedigree?

(v.) White seour among calves Born full time of parvenis which have a re'ative
imamunity to contegious abortion.—This iy fairly constant among such ealves, and I
have known eases which were affected with white seour at the time of birth. This
digease in these calves is not only havd to enrve, but when they are eured they do not
prove to be regular hreeders when matore, At best they are only fitful breeders
and are more often running in the paddeck half fat thaw producing at the pail,
When they are milking and come into oestrum and mated to a proven bull they do
not come on again, hut give the impression that they have heen stinted and af the
lapse of nine months, when they shonld be ealving and coming into profit, they upset
ealeulations by eoming in to oestrum again being served and perhaps stinted for the
seeond time in u]*xll‘rveu months,  Others again come on regularly every twenty-one
days as heifers, .md tever seem to hold to the bull and remain to be ultimately
fattened for the butcher.

(vi.) Septie pneumonia of calves born of parents earrying a relative immunity
to the contngions abortion baeillus is not very eommon, but onee it makes a start
it runs through a herd of ecalves, whether they are the offspring of contagious
ahorters or not. It makes a clean sweep, and unless vigorous measures arve practised
the whole erop of calves for that particular season is wiped out. Therefore, it is
not advisable to purchase ealves indiseriminately or introduece them into a he: 1ltln,' herd
of ealves from outside sources in case they earry infection into the herd.

Sterility among dairy cows which have mever aborted and ave not positive
to the test for eontagious abortion may be due to the abovementioned causes,
although there is no known means of ascertaining the truth. But if it is possible
to traee hack their aneestry, it will be found that eontagious abortion due to bacillus
abortion is responsible for their sterility, either partially or wholly, as it affeets
them to a greater or lesser extent,

INTRODUCTION OF THE STUD BULL.

No fresh Lull or cow should be introdueed into a elean herd withont going
through the blood test for contagious abortion. Tt is possible to do this without
the assistance of a qualified veterinary surgeon by getting inte touch with the
Yeerongpilly Stock Experimental Station, or either of the Commonwealth Govern-
ment Laboratories at Roekhampton or Toeowoomba at a very small ecost. The intro-
not advisable to purehase ealves indiseriminately or introduce them into a healthy herd
duction of a fresh hull should not be seriously considered without the test for
tubereulosis, and the cost of the services of a gualified veterinary surgeon should
be the first cost on the price of the hull.
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Not long since, a bull on the North Coast was responsible for the intro-
duction of eontagious abortion into a clean herd of enttle, and all the trouble would
have been saved if a blood test had heen earried out before the bull was introduced
into the herd.

Immunity and Relative Immunity.

Immunity means that an animal onee it is infeected with a disease and recovers
never has a recurrence of the smme disease, hut is immune fo this disease for the
rest of its life.

Relative immunity means that an animal, onee it is infeeted with a disease and
recovers from the disease, may during its lifetime have a recurrence of the same
disease, le., it is not a Lm‘rmg 1mmmutv With eontagious abortion the animal
carries a relative immunity and, in dddltl()ﬂ, remains a earrvier of the disease during
its lifetime and may Lave a recurrence of the disease in a virnlent form,

SPORADIC ABORTION,

Sporadie anbortion is not contagioug and may be due to aceidents which cannot
well be aveided.,  Lack of phcsphates in the soil, and feeding on mouldy 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 her normal state.

TROUBLES AFTER CALVING,

Ninety per cent, of the post-calving troubles are due to negleet of simple
precautions, and the crude methods involved in dealing with the ealves. The calves
should be allowed to run at least for two days with their dams, as the sucking
action of the ealf assists in the contraction of the uterus or calf bed, and the
rapid expulsion of the contents of the uterus and the return tfo normal of this
important organ of reproduction assists the general health of the animal concerned,
and gives her an opportunity to vender useful service at the bucket, The calf
should be at least casily accessible to the cow for the first six weeks affer ealving.
So long as she ean see her offspring she appesrs satisfied and content, but the
call of the hungry calf which is very distressing does at all times upset the mother.
There are some c¢ows, and not always the best, that fake little notice of their
offspring, being more concerned with their own petty troubles. The cow which
should be encouraged is ome which makes it a _[Jlal“rlee of making the care and
well-being of her ealf a matter of constant concern, for the maternal instinet is
strongly developed and, proportionately, her ability to do well at the bucket and
conceive regularly at cortain given intervals is greatly inereased. At least for the
first seven days after ealving a good mother is always within earshot of her ealf,
and she should be allowed fthis as it is her natural right, Tf a cow has f‘lI\*t‘S‘
normally and there ig little or no discharge, it is a grave mistake to interfere with
her at all in the way of flooding the uterus and, except for eleansing of her tail
and brush and back of the udder and perhaps the udder itself with sood soap and
water as soon as the calf is taken away, she should be left severely alone.

The elipping of all hair in and around the udder as far forwavd as the navel
shonld he praetised as a routine work on every dairy farm, tor the long hairs
colleet the filth and predispose the large, well-developed udder to mastitis which is
usually contagious.

TMooding of the uterus with blood due to hemorrhage may take place nine days
after ealving, and although this is mot a constant symptom it does oeceur and,
provided it is not excessive, it could well be left alone. The calf should he fed,
if possible, on mother’s milk for at least three weeks before heing placed on the
mixed milk ration,

Septic Pneumonia Among Cows.

Septic pneumonia among aborting cows or cows which have a relative immunity
to eontagious abortion and have veeently come into profit, or arve in contact with
contagious aborters is fairly common, espeeially among the best heavy producing
cows, and frequently the response to freatment is not all that can 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 naction is neeessarvy if satisfactory results are to he
assured. The cows should be placed under cover, well hedded doswn, have easy Heeess
to ample elean water in the stall, and the services of a qualified veterinarian obtained
and steps taken to bring about w.pld recovery, for if the ease hangs five the profit
for the year is completely lost even if fhe cow survives,
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THE CARE OF THE CAR.

The Magneto and the Spark.

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

The motorist whe remembers the ignition systems of a few years ago marvels
ut the reliability of modern ignition systems, no matter whether they be magneto or
battery and eoil systems. The history of the development of the igmition system
used on modern ears is of little practical value to the modern motorist, but is of
interest.

The motor engines made in the last few years of last cenfury were weird and
wonderful arrangements, yet they were essentially the same as modern engines with
the exeeption of the ignition and earburettion systems.

The ¢ Hot Tube.””

Thirty years ago very little wng known of eleetrieity and on the engines of
those days various sorts of ignition devices were nsed. A somewhat suecessful type
was the hot-tube ignition. This system consisted of a small tube fitted into the
evlinder hend. The fube was heated by an external lamp until the interior of the
fube was red hot. The tube was isolated from the engine by meang of a small
vitlve, but when the mixture was compressed the valve opened and allowed the
inflammahle gas into the hot tube where it immediately ignited and the flame imme-
diately blew back into the main combustion chamber and so ignited the whole of the
mixture. Onee the engine was started the burning of the gases inside the tube
practieally 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 platinum, In those days platinum had very few uses and was comparntively
cheap.  An engine fitted with sueh fubes to-day, when platinum is many times the
price of gold, would need to be locked in a strong box.

Low-Tension Ignition,

About the same time ag the hot-tube ignition was used the low-tension electrical
system eame into use. This system is still found in eertain old stationary engines.
A low voltage battery was used and n make-and-break was actually placed within the
eylinder head. This make-and-break was so arranged that just when the ignition of
the gases was required the eirewit was opened and the resulting spark caused the
rages to be ignited. The make-and-break was driven with a lever from the eamshaft
in mueh the same way ag the valyes are operated, The chief diffieulty with this
deviee was that the spindle that operated the make-and-break, together with the
ingulated conneetions, had to be kept gas-tight., Also the make-and-break was sub-
jected to the terrific heat of the burning gases, and since it was situated within the
eylinder hend was not at all aceessible for either cleaning or adjustment.

Originally the enrvent for this ignition deviee was supplied by a battery of eells.
These cells were not the same as those found in the modern battery, but were mueh
more elaborate affairs so that the ear really carried a small laboratory.

Later a magneto which generated n low-voltage current was developed and this
magneto was known as a ‘‘low-tension’’ magneto as distinet from the modern “*high-
tension’’ magnetos. These low-tension magnetos were quite large affairs with several
large permanent maguets,

Following on the low-tension system high-tension ignition gystems 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 sueh a high voltage is used that a spark will actually jump between two
points separated by a sixteenth of an inch or more.

An example of the difference in the voltage required to do these two things
is the following:—Every motorist has at some time or other accidentally caused a
“Yghort’” on the battery of his ear and has noticed that quite a violent spark results,
ag the “short”’ is removed, although the battery of the ear has only six or twelve
volts.  On the other hand, a voltage in the neighbourhood of 10,000 volts is vequired
to jump aecross 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 manner as the
modern eoil 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
whole ignition system was unreliable,  Thus when the high-tension magneto wag
developed it beeame very popular, as it was a self contained wnit which generated
all the electricity it required within itself,

Just prior to the war magneto ignition was almost universal on good quality
ears, and the magneto had reached a high degree of perfection, The Boseh faetory
of Germany practically dominated the market, as the firm was the first to develop
a satisfoetory high-tension magneto. This same fivm to-day is well to the fore in
the development of fuel injectors for high-gspeed Diesel engines, which bid fairv fo
be the engines of the future.

The necessity for eleetrie light and electric starting on the modern car Tas
caused the eleetrienl gencrator and battery to be brought to a high standard of
reliability, and as a result battery ignition systems using an induetion ecoil to
conyert the low voltage of the battery to high voltage (high tension) ave once more
the prevailing favourites, althongh twenty years ago the magneto had praetically
eliminated this system.—Radiator in ‘‘The Iarmer and Settler.””

THE FARM TRACTOR.
THE IMPORTANCE OF DECARBONISING

Probably the moest eommon eause of trouble in the internal combustion motor
ig the formation of earbon on piston, eylinder, or valve heads, and at the end of a
strennous season a half-day may be profitably spent taking down the engine and
decarhonising, Thig formation of earbon oecurs in any internal combustion engine
and is, more or lesg, 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 eauses a variety of different troubles in the engine.

It is easy to see that a heavy formation of earbon on the piston and eylinder
head reduces the compression space and correspondingly increases the compression
ratio of the engine, Tf it is the manufacturer’s idea that the compression rafio
should he, say, 3 to 1, a heavy formation of earbon in the combustion chamber
may increase this ratio sufficiently to esuse a bud knocking, due to the heightened
compression of the engine. This veduees the power of the motor, and the knoeking
eonsiderably inereases the wear on the working parts.

Carbon, too, is often responsible for pre-ignition. Pre-ignition means the
igniting of the charge before the piston hag reached the top dead centre of its
stroke. The result iz that the explosion oeccurs before it should, and the piston
is met whilst still on its upward stroke with the foree of the explosion eausing bad
knocking and undue wear,

The removal of earbon from any internal combustion engine is a simple matter,
and ean easily be aceomplished by the traetor owner himself., The following method
applies in the big majority of cases:—

First drain the radiator of water and loosen off the water conmection between
the radiator and the eylinder head. Remove the eylinder head bolts or nuts and
carefully 1ift the head off, taking eare not to damage the copper ashestos gasket
which is between the head and the eylinder bloek, If thig hag bhecome bent or torn
in the process, it is wise to replace it with a new gasketf, 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 ereased. All the earbon
on the eylinder head should be seraped off and the surface wiped clean with a
kerosene rag. When scraping the tops of the pistons, bring eaeh piston to the
topmoest point in the cylinder so that no ecarbon will adhere to the oil on the
eylinder walls, Clean out the valve heads and ports, and see that no earbon lies
between the valve and its seat. This would result in an imperfeet seat and bad
compression,

_ When the job is thoroughly elean, paint both sides of the copper ashestos gasket
with shellac or gasket cement and replace the eylinder head. In tightening up the
bolts, take them all up gradually so that the pressure is evenly distributed over
the hiead, 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 beecome warm,
tighten up the eylinder head bolts again, as it will be found that, due to the
vibration of the explosions and the expansion doe to heat, the bolts can be still
further tightened.

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

Spark Plugs.

If an engine is giving uneven vesults, or is missing badly, the owner almost
invariably attributes the trouble to the plugs and takes them out for inspection.
This inspection, however, generally does not go mueh farther than the points of the
plugs whicli, as a general rule, are not responsible for the trouble. It is not often
that the points of the plug become so far contaminated with earbon to completely
elose up, therehy short eireuiting the plug and causing it to beeome dead.

The most common eause of short ¢iveuit in a gpark plug is through the electrode
becoming covered with earbon, and becoming short circuited by this with the irom
jacket of the plug. When you take the plugs out, completely serape them inside and
ag far down as can be reached with a pointed seraper, such as a twine needle used
for sewing wheat bags; this makes a good tool for the purpose. When the plug
has been completely eleaned, pour some petrol inside it and burn it out. The
points should he set to an approximate distamece of 35 of an inch. Tt will be
found that this spacing gives the best rvesults under all econditions.

A common ecause of plug trouble is a eracked poreelain, which is offen not
casily diseernible as the plugs, particularly on tractors, become covered with dust
and dirt. The plugs should be regularly inspected every week, and their condition
aseertained. We often hear of tractor owners who hoast that they have never
taken the plugs out of their machine in twelve months. This is extremely bad
practice. A plug giving a weak spark ecanses only partial combustion of the
charge; this vesults in poor power, wasteful running and excessive dilution of the
crank ease oil by the unburned portions of kevosene which find their way between
the piston and cylinder wall into the erankease. TIn order to ascertain the type of
spark being given hy the plogs, take them out, attach them to their connecting
wires and lay them on the eylinder head. Switeh on the ignition and twrn the
engine over fairly fast by the erank handle; and observe the sparks jumping
hetween 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 gystem,

Very often, particularly during harvest when the tractor is working full time
and there is no leisure in which to give attention to mechanieal details, work has
to be gone ahead with an imperfectly operating machine,

Valves.

There is no doubf that the valves, particularly the exhaust valves, of internal
combustion engines have to withstand greater heat than auy other working part.
We are dependent on them for compression and, therefore, operating efliciency ;
and they consequently demand from us a reasonable amount of eare and attention.

In n fonr-eylinder tractor engine working at, say, 1,200 vevolutions per minute,
each inlet and exhaust valve is opening and shutting 600 times per minute, or ten
times each second. The inlet valve opens to admit ten charges of gas to each
eylinder per second; the exhaust valve opens to discharge ten exhausted explosions.
When it is vealised that the heat in the combustion chamber at the point of explosion
is approximntely 3,000 deg. Fahr,, we begin fo wonder how the exhaust valves
ever retain the surface and hold the compression. Obviously, extensive use of the
motor must, in time, eause the exhaust valve to become burned and pitted, resulfing
in loss of ecompression, poor power, and uneconomieal running, This ean only he
corrected, and eannot 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 ovder to assist those who would
like to do the work themselves, we give the following method:—

. Having removed the eylinder head, the valves should be removed from the
eylinder block by relensing the valve eotters and springs. Defore removing them
from their seats, number ench valve by lightly tapping with a puneh in order that
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you will be ecertain of putting each valve back in the pocket from which it eame,
Examine the valve seats in the eylinder bloek, and if they are badly burned or pitted
they should be eleaned up with a refacing tool, which is obtainable at little cost,
This is a cutting instroment whieh is easy to apply and which, if used properly,
results in the seat being properly faced and, what is highly important, faced at the
eorrect angle.

Inving seraped the valves clean of earbon, place each one in its corresponding
guide and eommence grinding the seat of the valve to correspond with the sent in
the eylinder block. A proper grinding paste is obtainable for this; or a very fine
cmery mixed with oil enn he used, Apply a small portion of this to the valve seat
and, using a serew driver, rub the valve into the seat with a semi-rotary motion
until the grinding paste reduees the seat of the valve to a fine, even, and polished
surface corresponding exactly with the seat in the cylinder block, IHaving accom-
plished this with all valves, veplace springs and cotters and adjust the valve tappets
to allow for clearance between the end of the walve stem and the tappet. This
clearance should amount to approximately five or six thousandths of an inch, If
this elearance is not allowed, the heat expaunds the valve and it will ride on the
tappet and not on its seat, resulting in poor compression,

Regular attention to the valves is essentinl for economical ronning. Good fuel
plays an important part in the amount of attention which is vequired to keep the
valves in perfeet condition. A slow-burning fuel means that, instead of hot gases
being thrust past the exhaust valves, the actual flame itself meets the valve seats,
and the result is more extensive and quicker pitting of these surfaces.

THE ROYAL SOCIETY OF QUEENSLAND.
MAY MEETING.

The ordinary monthly meeting was held in the Geology Lecture Theatre of the
Univergity on Monday, 26th May, at 8 pm. Included in the atfendance were
Professor Sir E. T. Edgeworth David, Professor E. W. Skeats, Dr. P. Muarshall,
Dr. L. K, Ward, Dr. (. Fenner, Mr. J. . Bailey, and Professor Summners,

My, ¢! T. White exhibited a specimen of the fruit of Poerinarvium Tourinum A,
Gray, piecked up on the beaeh at fhe southern end of Moreton Bay by Mr., Densil
Curtis. Fruits of this tree, whieh is a native of the Solomen Island and New Guinea,
are sometimes picked up on the Queensland heaches, hut the species so far as known
has not yet sneceeded in establishing itself Deve, .

Dy, E. 0. Marks vead a paper cntitled *¢The Physiographieal Significance and
Non-Migration of Divides.”’

Where, owing to comparative shortness or other denudational advantage, one
stream is more aetive than its neighbour, it will erode its hasin more rvapidly, and
eneroneh on the neighbouring bagin, This shifting of the divide, known as migration
or headward ervosion, is generally. recognised as a very active pliysiographical
prineiple, and on it is based the theories of river-capture and rvearrangement of
drainage which figure largely in modern physiography,

In this paper it is pointed out that, according fo the theory, any originally
straight divide must be made erocked by the frvegular action of this headward
eneroachment, Consequently any straight divide must have a tectonic origin and
still be in its eriginal position,

The Blackall-D’Aguilar ranges form such a straight divide, separating the
group of numerons short streams running eastwards into the sea from the headwaters
of the Stanley and Mary rivers. On Mount Mee and Blackall tablelands the divide
is at 1,500 ft. elevation, but for 10 miles between these is about 500 ft, IHere the
roeks are soft and differential denudation obviously accounts for the lower elevation
and different character of this part of the divide, Although the short streams have
courses entirely on soft sandstone country, while the Stanley waters have 180 miles
to go lavgely over hard roeks, and although fhere is elear evidence of the lowering
of thig 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 oecurred had the theory been
correet,

Other straight divides confirm this absence of migration in situntions where the

theory would rvequire it, exeept to such o minor degree as to render it utberly
ineapable of the results elaimed for it
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It is mecessary, therefore, that all that part of pll‘y'siogra.]nhicni theory depending
on the migration must be seriously modified if not entively discarded.

Some inquiry is made to discover the flaw which renders the theory inconsistent
with the observed regults of these nature-porformed experiments,

This paper was diseussed by Professor Sir Edgeworth David, Drs. Ward, Fenuer,
Marshall, and Bryan, and Messrs. Bennett and Jones,

My, Perking read extracts from o puper by B, B, Grey, entitled ** Chaetognatha
from the Soeiety Islands.”

The Chactagnatha discussed in this paper were collected in sixteen hauls,
irregularly spaced over a period of twelve months. Ten species are represented,
belonging to two genera, Sagitta and Ptlerosagitta, ineluding 8. oceania n, sp. A
tnble illugtrating the coincident ocewrrence of the speeies is included.  Sagitta
oceania n, sp. is deseribed as new to science, the deseription being supplemented by
several text figures. The fertilisation of the Chaetognatha is discussed, speeial
reference being made to observations on 8. oceania and S. enflata. A brief aceount
ig given of the parasites found in four species of Sagitta, A meal taken by S. enflata
is deseribed in defail, the menl being o specimen of 8. fridrici.

The following paper was laid on the table:—** Essential Oils from the Queens-
land I'lora, Part 2, Agonis abnormis,”’ by T. G. . Jones, D.Se.,, and M, White,
M.Re,

Exmmination of the esgential oil ebtained from the leaves of Adgonds abnrormis
(yield 6 per c¢ent.) has shown that it possesses the following constants:—i,,, 9040,
n¥, 144905, [a] D, 4 9, Ester number 7-4 Acetyl value 16, Acid number 1-7, and is
compesed of a mixture of d a-pinene 30 per cent., aromadendrene 6 per cent,, and
a small pereentage of sesquiterpene alechols. The aromadendrene fraction is Leing
further examined and at least two sesquiterpenes are present,

JUNE MEETING,

The ordinary monthly meeting was held in the Geology Lecture Theatre of the
University on Monday, 30th June. The President, Mr, J. B. Henderson, was in the
chair.  Messrs. 1. Barker and J. B, Wadley were unanimously elected members of
the Society.

A paper, entitled ‘“The Genus Oxyscelio: Its Synonymy and Speeics, with the
Deseription of One New Genus,”’ by Mr. A. P. Dodd, was laid on the tabla

This paper discnsses the characters of the Seelionid genus Oayscolin Kiefier,
erected with O, foveatus Kieflfer from Java ag the genotype, The genera Camploclein
Kieffer, Dierofeleia Kieffer, and Xenoteleia Kieffer are regirded as synonyms of
Oxyscelio, the reasons for making these alterations being given at length, Many
species originally deseribed or formerly placed in the genera Seeliomorpha Ashmend,
Hop'oteleia  Ashmead, Psilanteris Kiefler, and Seelio Latreille arve transferred to
Ouayseelio, which will now contain 32 listed speeies from Ceylon, the Philippine
[slands, Java, and Australin,

The characters of Oxzyscelio are compared with those of related genera. A new
genus, Bracalba, is erceted to eontain Chromoteleia nigrescens Dodd and two new
species, Bracalba laminata and B. cuncata, all from Australia, B. leminata being
seleeted as the genotype.

The main business of the evening was the following sevies of exhibits:—

Dr. L. Bagster conducted some very interesting experiments with liguid air,
and showed a metallic spectrum on the lantern sereen,

Mr, B. J, Wood, M.Be,, exhibited specimens of the following diseases of sugar
cane from the eolleetion of the Bureau of Sugar Experiment Stations:—(1) Physio-
logieal: Chlorosis (deficiency), banded chlorosis (the effect of eold moist mights).
(2) Virus: Two specimens showing Mosaic (Fiji) disease, which, thongh not shown
by the experimenter to be transmitted by inceulation or by inseets, has X hodies
which seem to indieate its virug nature. Dwarfing i a disease which seems to be new
to seience. Tt has not been reported from any other country, and 66 gtools of
is are known. If resembles Fiji disease in its symptoms, except that the galls are
replaced by c¢hlorotie areas somewhat similar to Mosaje. It is a phloem disease
and is transmissible through sets, as has been proved hy the writer, who is at
present working on the etiology of the disease. Its symptoms suggest a virus
disense, but artificial inoculations have not yet sueceeded. (.'gj Baeterial: Gumming
(Bacterium vascwlarum); Leaf Seald (B. albi‘ineans); and Top Rot, a baeterial
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disease not confined fo the vascular tissue. (4) Fungal: Downy Mildew (Selero-
spora sacchart), Pokkah Boeng, and Knife Cut (presumably Fusariuwm moniiforme).
A number of root diseases of fungal origin were exhibited. Peg Leg is a butt
infeetion of the Bundaberg-Childers areas and elayey Maekay soils. Schizophyllum
commanie is a secondary parasite of little importance. (5) Phanmrogamic Parasites:
Striga spp., which are short-lived, flourishing from December to February, (6,
Teratological: IHairy Root, a rare abnormality,

Dr. D. A. Herbert exhibited: (1) Haustoria of Olam retusa, a phanerogamiec
parasite attacking Galnia sp.; the haustoria were the size of a pinhead, and were
collected at Burleigh, June, 1930, (2) A French bean sced with two embryos. (3)
Phragmidium disciflforum, a rust of the rose on the variety Star of Queensland
uredospore stage). (4) A seetion of a stem of a liana, vitis acefosa, with excep-
tionally long and wide vessels.

On behalf of Mr. B. C. Tommerup, B.Se., specimens were exhibited of Hoop
Pine (draucaric Cwnninghamii) showing heat girdling, which he has investigated in
conjunction with Mr, R. B. Morwood, M.Sc. The stem and crown die, 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 dies. Plantation trees of two
or three years’ establishment may be affected. The girdle is offen associnted with
elight swellings above and below the constriction; when the bark is peeled away,
dark necrotic rings may be seen above and below the lesion. This disease has been
reported from Reserve 151, Neumgna, in the Bunya Mountaing area, and from
Reserve 220, Kilkivan. Both these areas are on the ecologieal limit of the rain
forests and only receive about 35 inehes of rain per annum, with a mean summer
temperature of approximately 80 deg. I, Although Bunya Mountains avea is one in
which the pines are frequently affected by fungal growths, it is considered that this
condition exists hecause the trees are struggling for a living and are more suseep-
tible to fungal attack than arve vigorous trees, rather than that the meteorological
conditions of this locality are favourable to fungal incubation. The plants attacked
are nearly always in exposed situations on heavy soil.  Several possible factors were
considered, such as wind, damping, fungus, insect injury, frost, &e., but it was
eventually decided that it was primarily due to the heating effect of the soil when
exposed directly to the sun’s rays. Similar diseases are recorded from TU.S.A. with
other conifers.

Dr. J. V. Dulig, on behalf of Professor Goddard and himself, showed two fish
of the species Galazias o’connori (Ogilvy) whieh had suffered from melanosis, Dr.
Duliig showed lantern slides of sections of the skin of the fish. The pigmentation
was shown to be due to heavy deposits of what is believed to be melanin about the
walls of rounded or oval sub-epithelial eysts, which are lined with epithelium and
are, in reality, processes budded off from the skin epithelium. Another seetion
showed these eysts to contain a parasite, whieh Dr. Goddard stated to be the
metacerearia stage of a trematode, Clonorehis (7 species). A section was shown
demonstrating the ventral sucker by which the genus could be identified. The fish
is the second intermediate host of the parasite and the authors propose to continue
their investigations in the direction of feeding experiments in order to secure the
adult worm. To this end they desire specimens of sick fish whieh are well pig-
mented. The exhibit had a double interest, in that it raised the problem of melanin
produetion and the subject of the exhibit was an indigenous speeies to whieh little
attention had been paid.

Mr. C. T. White exhibited specimens of Datura ferom Linn. from Clermont,
Central Queensland. The species, which is supposed to be a native of Spain and
Sicily, was first eollected in Queensland at Maealister, Western Darling Downs, by
B, W. Biek about March, 1916. Sinee then it has spread to other places, but Cler-
mont represents the northernmost locality so far recorded.

Professor H. C. Richards, D.Se., exhibited several beautiful specimens vollected
by Mr. A, N. Falk of the zeolite Natrolite, from vughs within the weathered olivine
basalt on the Main Range some 2 to 3 miles south-east of Toowoomha. He offered
remarks upon the origin of the mineral, its erystalline habit, and how it may be
distinguished from other zeolites.

Mr. B. W, Bick exhibited a speeimen of flowers of Spathodea campanulata, the
tulip-tree of West Africa. The unopened flower-buds of this speecies contain a
considerable quantity of water of glandular origin. The plant is sometimes known
as the fountain-tree on acecount of the hehaviour of the buds when punctured.

Mr. J. E. Young exhibited matted fibrous roots of Casuaring suberosa, which
had grown in a blanket-like mass in the erevices of consolidated sand on Stradbroke

Jsland.
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ABSTRACTS AND REVIEWS,

Fungous Diseases of Plants.

Jacop Ericksson 2nd ed., Bailliere, Tindall and Cox, London, 1930, 35s. A recent
addition to the library Ericksson: Fungous Diseases of Plants.

This book eovers a very comprehensive field deseribing 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 diseussion, Briefer
reference is also made to the symptoms and etiology of the less common diseases,

Elementary Practical Agricultural Chemistry.

B. M. Jorxer, B.Se.,, Senior Science Master, Dookie Agricultural College, Vietoria,
Robertson and Mullens, Lid,, Melbourne, 6s.

A useful little book suited to any student of agriculture who seeks a knowledge
of simple analytieal operations for the testing of produets used in agrieulture, both
qualitatively and quantitatively.

Live Stock of the Farm. (6 Vols.)

Tdited by Professor C. Bryner Jones, M.Se, F.H.AS, Agricultural Commissioner
for Wales under the Board of Agrieulture and Risheries (Great Britain), and
Chairman of the Welsh Agricultural Couneil. Gresham Publishing Company,
Limited, London, Queensland Book Depdt, £2 set.

The subjeet of this work is of great importanee to Australin, The valoe of
stock breeding has never heen so widely recognised as at the present time, nor has
it in its many aspeets received eloser or more general attenfion. Schemes for
stoek improvement, and the means for the investigation of scientific problems con-
neeted with snimal hushandry are comparatively new movements in this country,
whieh will certainly be attended in time with far-reaching results. Alveady they
have invested the work of stock Dbreeding with an interest and a significance in
our national outlook,

Hvery part and aspeet of the subject is dealt with, as far as possible, in a
manner consistent with the objeet in view in these fine and well printed and illus-
trated volumes., They inelude the work of many writers, each a specialist in his
subjeet, whose name is well known to breeders in every stock-raising country. Tha
whole work is a comprehensive, complete, and practical treatise on Live Stock on
the Parm, The editor, contributors, and publisher alike have obviously spared no
offort to make it, whether in its general conception, its arrangement, or the character
of it contents, a really useful hook of reference to the farmer and stock breeder,

Tach volume of the set of six is replete with many plates depicting typieal
specimens of the breeds of livestock with which it deals. Volume 1. covers the
Principles of Breeding; Breeds of British Caftle; the Tmprovement of Cattle; and
the Seleetion and Judging of Cattle. The contents of the other volumes inelude:—
Volume TT—The General Management of Cattle. The Feeding of Cattle. The
General Principles of Animal Nutrition, Diseases of Cattle. Volume LIL—Breeds
of Horses. The General Managament 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 nnd IFeeding of
Pigs. Buaeon Curing, Diseases of Pigs. Breeds of Poultry., The Management and
Feeding of Poultry. Profitable Ponltry 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 comprehensive index eompletes a very useful work that should find a place on
every farmer’s book shelf,

Our copy is from the Queensland Book Depit, Epworth House, 232-4 Albert
street, Brishane.

Through the advantage of a specinl purchase the management of the Queensland
Book Depit is able to offer the complete sef for £2, a charge very much below the

publishing priec.
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The Young TFarmer.

NOTES ON CALF FEEDING.

Contributed by ¢, F. MoGRATH, Supervisor of Dairying.

No fixed rules ean be laid down for the feeding of ealves, because 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 are to be taken
as guides only—to be deereased or inereased aceording to the experience gained
from the feeding of any individual calf.

The young calf bas a small stomach, and the ealf when running with its
mother takes milk frequently and in small quantities. Therefore, in hand feeding,
the greatest eave must be taken not to over feed with milk of any deseription, Too
large an allowanee of milk produces indigestion and scour,

When a young calf has been without feed for some hours and is then allowed
to take as much milk as it will, it is apt to gorge itself, thus causing digestive
troubles,

Milk.

A ealf, weighing somewhere about 50 1. at birth, for the first few days should be
given from 5 to 8 Ib, per day of its mother's milk, divided amongst four feedings.
Somewhat more is given to a calf weighing ahout 100 1b. at birth—viz., 8 to 10 b,
per day of the mother's milk distributed over four feedings,

Al milk fed should be at blood heat—viz,, from 95 deg. to 100 deg, Fahy,

If the ealf is healthy and strong, at about ten days old the whole milk may
be gradually replaced with separated milk.

Grain,

When from two to three weeks old the ealf ean be taught to eat ground grains
or econeentrates, by placing a little of the ground grain or coneentrate at the botiom
of the tin from which the calf has just finished drinking its milk.

Ground graing include such material as maize meal, bran and pollard, ground
oats, Kaflir corn meal, barley meal, &e. Better results are obtained by feeding a
mixture of grain, than by feeding one grain alone.

Concentrates.

Coneentrates include linseed, ecocoanut and peanut eake and meais, and calf
foods,

When the eoncentrate ig entirely linseed meal it must be firgt mixed to a
smooth paste with a little water, then more water added and the mixture loiled
from ten to twenty minutes, before being fed to young ealves,

Feeding Tables.

As before stated, the following tables are to be used as guides only. The
time when feeding milk should stop depends upon a number of conditions—viz.,
whether the ealf is strong and healthy, and if food other than milk, sueh as good
hay and grain and young pasture is available,

As a rule, not more than 18 to 20 Ib. of milk per day are fed to calves.

The amount of Iucerne hay given to young ecalves should not be excessive, as
sueh excess 18 liable to cause scour,

Any uneaten lucerne, oaten or wheaten hay or chaff, ground grain, or concen-
trate, should be removed and feeding vessels cleaned, and fresh waterial given for
the next feed.

Additional Mineral Requirements.

A mixture of 1 part by weight of salt with 2 parts by weight of finely sterilised
bonemeal or 2 parts of finely ground Naurny phosphate should be duosted over the
ground grain or concentrate ration.

Substitute for Separated Milk.

If gepurated milk is not available, dried skim milk powder, or dried butter
milk may be used by taking 1 1b. of either of these materials and mixing with
9 Ib. of water, and using such mixfure in the same way as separated milk is used
in Table No, 1 or Table No. 2,
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1L—Feppmve Cop-tiver O AxD GROUND (IRAINS IN ADDITION TO
Mk, HAy, AND PASTURE,

(Compiled by E. H. Gurney, Senior Analyst.)

- |
W AR : ' g <
Age, £3= L Ex% =3 = 3 gﬁg Hay. | Pasture.
Bos | 8 | BEy g% Bk S8y
SEE | BEE| 358 ] SS& GBS A
''Lb.  Lb : '
1 week.., 3 times 80 @ |
10 days.. Twice 85 03 2 |
11 days.. | ditto 80 1:5
12 days, . | ditto Th 2:0 | . oo
13 days. . | ditto 70 | 30 | - .. .. ve |
14 days.. | ditto -0 4-5 | Aceoss to 2 tea- A little | A little |
' spoonsful '
15 days.. = ditto 50 85 | ditto .. ditto .. | ditto ditto
16 days. . ditto 40 6:5  ditto .. ' 4 tea- ditto ditto
! spoonsful |
17 days. . ditto 30 75 ditte ., ditto .. ditto ditto |
18 days..  ditto 20 85 ditto 2 tublo- ditto ditto |
spoonsful
19 days.. ditto 10 95  ditto .. ditto .. | ditto ditto ‘
20 days..  ditto 05 1046 ditto .. ditto .. | ditto ditto
2] days.. ditto 12-0  ditto .. 3 table- |dto6oz. Adlib, | On pas-
spoonsful ture
22 days. . ditto 130 ditto .. ditto .. | ditto ditto ditto
23 days. . | ditto vo | 140 | ditto .. | ditto .. | ditto | ditto ditto
24 days. . | ditto 130 | ditto .. | ditto .. | ditfo ‘ ditto ditto
25 days. . | ditto 15:0 | ditte .. ditto .. | ditto ditto ditto
26 days.,  ditto | 160 | ditto .. ditto .. | ditto | ditto | ditto
27 days.. ditto 17-0 | ditto .. ditto .. | ditto ditto ! ditto
28 days..  ditto 18-0 | ditte .. ditto .. | ditto ditto ditto
5 weeks ditto 2000 ditto .. ditto ., | ditto | ditto ditto
G weeks ditto 4 20-0 | ditto .. | ditto ., |8 oz ditto ditto
2months  ditto . 20:0 | ditto .. = 11b. ditto ditto
3menths | ditto | ., 200 | ditto .. i 13to21b.| ditto ditto
6 months  ditto v 20-0 ' ditto .. - 21b. ditto ditto

2—FeepiNG CONCENTRATES IN ADDITION TO Mg, Hay, Axp Pastune.

= .
@5 Bl e 5 ‘ ‘ !
Age. | %E? £u® | gég Olean Water.| Concentrate Hay. ‘ Pasture.
| Z8E |EBE|25E |
| Lb. | T, | | |

1 woek.. 3 times 80 v
10 days .. Twice 85 5 |
11 days .. ditto | 80| 15 ‘ , y

12 days .. ditto 75 2-5 =
13 days .. ditto 70 35 Ve “s Y :
14 days .. ditto 60 | 45 | Access to | A little A little .. i

156 days .. ditto | 50| 55| ditto .. | ditto .. | ditto .. 3
16 days .. ditto | 40 | 65| ditto .. | ditto .. | ditto .. | :
17 days .. ditta | 30 75 | ditte .. ditte .. ditto .. .
I8 days .. ditto 240 85 | ditte .. ditto .| ditto .. s
19 days .. ditto 140 | 95| ditto .. | ditto ., | ditto .,
20 days , ditto a | 106 | ditte .. ditte ., ditto .., i
21 days .. | ditto | 12:0 | ditto .. ‘ 5to 6oz .. Adlib. .. On pasture
29 days .. | ditto 130 | ditto .. | ditto .. ditto .. l ditto
23 days ., ditto . 140 ] ditto .. | ditto .. | ditto .. | ditto
24 days .. ditto 15-0 | ditto .. | ditte .. | ditto .. ditto
25 days .. ditto " 150 | ditto .. | ditto .. ditto .,  ditto
26 days .. ditto . 16-0 | ditto .. | ditto .. | ditto .. ditto
27 days ,. | ditto . 17-0 ditto .. | ditto : ditto ., | ditto
28 days .. | ditto ’ 18:0 | ditto .. | ditto .. | ditto .. | ditto

5 weeks | ditto 20-0 | ditto .. ‘ ditto .. ditto ., | ditto

G weeks ditto 20-0 | ditto .. | 8oz . ditto ,, | ditto

2 moaths | ditto o ditto .. | 11b. .| ditto .. | ditto

3 months | ditto ditto ,. 13 to2lb, ] ditto ., ditto

6 months | ditto | . .. | ditto .. 21b. .. ditto .. | ditto
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Answers to Correspondents.
BOTANY.

The following answers have been selected from the outgoing mail of the Govern-
ment Botanist, My, C. T. White, I'\L.S.:—
“Thorn Apple.”’

L.D.C. (Emerald)—
The specimen is Datura ferox, a species of thorn apple, an ill-smelling, coarse

annual weed that first made its appearance on the Western Darling Downs
about 1916. Sinee then it has spread, 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 came Ilew and there is some doubt about its native
country, It is generally regarded, however, as native to Spain and Sieily.
Attention was drawn to the plant by means of an article and illustration
which appeared in the **Queensiand Agrienltural Journal' for July, 1917,

Mission, Sour, or Yellow Grass,

ALK,

(Woomhye)—

Your specimen is Paspalum conjugatun, the Mission Grass, or more commonly

known in Queensland as Sour Grass or Yellow Grass. On the Atherton
Tableland, where this grass is very abundant, it is looked upon as very poor
fodder for dajry eattle, and also tends to overrun a pasture to the exelusion
of better grasses such as ordinary Paspalum and Rhodes, Cows are said to
milk very poorly on it. The grass is very common throughout the Paeific,
and we have seen working mules in New Guinea do quite well on it in the
absence of other fodder. Nevertheless, the experience of practical dairy
farmers in Queensland is that the grass is practically useless from a dairying
standpoint.  Seed is not stocked by the nurserymen,

Wood-Sorrel,

V.JI.B.

(Miles)—

Your specimen is not a clover, but Owalis corniculata, n species of wood-sorrel.

It has no particular value as a fodder,

Grass (Neurachne) Identified.

N.AR.

P. (Townsville)—

Your speeimen of grass is an undeseribed speecies of Newrachwe, [ collected

some of the grass myself some years ago at Darealdine. It will he named
and deseribed when My, Hubbard is publishing his aecount of the Queens-
land grasses. The genus is only a small one but contains some quite good
fodders, one of the best known of which is Newrachne Milcheiliona, the
so-ealled Mulga Mitehell moderately abundant in parts of South- western
Queensland and Northern New South Wales.

Black Mauritius Bean.

FLAG,

The

(Townsville)—

name of the bean from Innisfail i Stezolobium aterrimum, popularly
Inown in Queensland as the Black Mauritius Bean, fairly extensively grown
throughout the tropies as a green manure, especially for cane fields. The
plant has Tong been known in eultivation, hut its exact native country is not
known, The beans, so far as we know have no value at all as food for
stoek, The bean is 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 ﬁpeumen of grass has heen determined by Mr, Hubbard, of the Kew staff,

who is now in Brishane working on Queensland grasses, as A:Ldmpogo*n
wodosusg, a native of Indin. In the nomenclature now r1clop‘red the name of
the grass would be Dichanthium nodosum, the genus Andropogon as under-
stood by older authors having been divided up into a large number of
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smaller ones, The species was originally deseribed from specimens colleeted
in Mauritius, Tt has also been found in India, Bourbon, Rhodesia, New
Caledonia, and the West Indies. It is probably a native of Indin and has
been introdueed elsewhere, Lishoa (List of Bombay Grasses) states that
it is used as a fodder in the Bombay district. Specimens were first sent
to the Herbarinm in May, 1917, from Alton Downs hy Mr. Brooks, Later
(Mareh, 1926) it was rveceived from My, A, H. W, Cunningham, of Strath-
mere, Bowen,  Mr, Quodling forwarded specimens last April which he had
colleeted from the grass plots at Aveher. Te gave the eommon name as
““Alton Downs Blue Grass,’'  The specimen wag then nawmed Andropogon
annulatus, The latter is a distinet Indian and African srecim, and has
not been found in Queensland, This grass has been usually placed as a
variety of Andrapogon caricosus L. 1t differs from that speeies in its more
robust habit, longer awns, und in the peduncles of the raeemes anid the
apex of the culms being densely pubeseent.

Needle Burr,
R. 3. (Bundaberg)—

Your specimen is Admarantus spinosus, n native of tropical Asia, a common
annual weed in most tropieal and sub-tropical countries, ineluding Queens-
land. Tt is most popularly known in Queensland as needle harer, and s
most abundant on the Atherton Tableland, Tt is not poisonous in any way,
as a matter of faet is recorded as being used as spinneh by the Asiaties
in times of seareity of food. A number of weeds allied to it, common in
India and Australia, are used in the same way.

Grasses-—Chloris barabata, a Native Panicum. Crotalaria striata.
J.H, (Cairng)—

The grass with the purplish seed-heads is Clloris barabata, o species allied fo
the Rhodes grass and very common in Ceantral and North Queensland.
Some years ago it was boomed somewhat as a fodder, but Iater experiences
did not seem to bear this out. The smaller grass is Panicum distachorum,
u native Panie grass, vather valualle hoth for fornge and hay purposes.
The weed is Crotalaria striata, o plant poisonous to stock, thongh apparently
not often eaten by them, A p:uu]'-h?t't reprinted from the ““Queensland
Agrienltural Journal”” has heen posted for your information.

Stagger Weed. Mallow.
C.F.W. (Kingaroy)—

Of your two speeimens, one in flower is the Stagger Weed, Stachys arvensis,
i very common weed in eultivation paddocks in Queensland and proved by
feeding experiments to eause *‘staggers’’ in working stock. Resting stoek
such as dairy cows do not seem to become affected by it, [t is also commonly
known as Wild Mint or Mint Weed, thongh this name is applied to a number
of allied plants in addition, The other specimen horve neither flower nor
seed, but we should say it rvepresents o seedling growlh of the common
Mulilow, Malva parviffora, which has been proved fo eanse ““shivers’’ or
Cgtagoers ' in stoek also, as proved by feeding experiments in New South
Wales, but we have never heard of any trouble being eauvsed by the plant
in Queensland, We think it is only when the plant is in very great abundance
and of a very tall vigorous growth that any trouble is experienced.

Polypore (fungus).
D.AW. (Fraser Island)—

The specimen represents the underground or myeelinl stage of a species of
Polypore. The Polypores are fungi found both growing in the ground and
on trees and dead wood. Their ¢hief eharacteristic is that the spore-bearing
surface ig covered with a number of wminute pores or pits. These under-
ground tubers are oceasionally dog up in Australian and are generally
regarded as representing one species, Polyporus Mylittae, but that cannot
be proved of ecourse, as fruiting buds are so rarely produced. The fruiting
bud eomes up in the form of mushreom-like plants above the surface of the
ground. They have been known to send out these fruiting buds when put
awsy in muscum cases. The tubers are supposed to have been eaten by
the natives in the early days, hence the name, sometimes applied, of
Blackfellow's Bread.
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Poison Peach. Cassia.
M.K. (Mt. Fox, Ingham)}—

If you wish to learn the names of the varions weeds and undergrowth on your
property and the veport on their properties, we would advise yon to send
specimens for identification, The specimens should consist of a shoot a
few inehes long and bearing either flowers or seeds; they should be dried
flat between sheets of mewspaper for o few days before sending, They
should also be numbered, a duplicate being kept similavly numbered for
checking for identifieation when the veport on them is reeeived.

The plant you deseribe as Wild Peach or Poison Peach iz Trema
aspera, generally regarded as very poisonous, though we have at times
seent stoek eat freely of the plant without ill-effeets following. The trouble
ig the formation in the leaves of a prussie-acid-yielding glucoside which
only ceeurs now and again, and what controls its presence and absence is
not known. The plant you deseribe as Arsenie Bush is, we should say, a
gpecies of Cassio. This plant generally causes severe purging in stock it
eaten in quantity, but on the whole no ill-effects follow.

Grasses, North Queensland Coastal Country,
InqumeEr (Tunisfail)—

Rice Grass (Spartina Townsendii) is quite unsoitable for your loeality, It is
essentially a cold eountry plant and we are praetieally certain that the
climate, even as far south as Brisbane, is too hot for it. Probably for your
purpose the best grass is Panicum muticwm, common everywhere in North
Queensland and generally vegarded as a valuable grass for binding river
banks. It hag the advantage of being a very rapid grower. Another grass
that could be tried is the common Buffalo Grass (Stenolaphrum ameri-
captem).  Where land is muddy and subjeet to eovering by fhe tide you
eonld try the Common Reed (Phragmites communis). This speeies grows
quite well in moderately salt water and is fairly eommon in parts of North
Queensland.  We do not remember secing it on the Johnstone, but it iz
almost sure to be there, as it is fairly common abont Cairns. You mention
small bamboos. These are worth trying, but for rapidity of growth probably
the Spanish Reed, some times ealled the Small Bamboo in Queensland
(Arundo donax) would be worth planting. You do not state whether soil
is muddy or siudy, but we think it would be advisable to make at least
trial plots of all these grasses,

Bird’s-foot Trefoil.
InquirEr (Sydney, N.S.W.)—

Bird 's-foot Trefoil (Lotus australis) 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. Tt has been proved poisonous,
the poisenons property being a prussie aeid yielding glucoside, sueh as is
present in young Sorghum and some other plants. It is poisonous to stoek,
especially if eaten in quantitics and on an empty stomach. We ecannot
say the exaet amount necessary to kill a beast, but in any ease this would
vary very considerably with the condition of the animal. TPossibly quiet
browsing stoek would be unaffected by it, as they so often arve by these
prussic aeid produeing plants,

Measurement of Log Timber.
J.H.P. (Buderim)—

To find the superficial feet of timber in a tree, take one-quarter of the cirenm-
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 fhe general rule in use by Queensland
timber men. A log 50 inches in girth and 20 feet long would yield by
this method of ealeunlation 260 superficial feet.
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General Notes.

Staff Changes and Appointments,

Mz J. J. Pureell, Temporary Stock Assistant, has been exempted from the
operations of Section 18 (3) (¢) of the Publie Service Acts, and his serviceg have
been eontinved for the perviod from the st July, 1930, to the 3lst December, 19350,

Megars, U0 A, M. Reid and . J, Loseby, of Indoorpopilly, have been appointed
Honorery Rangers under and for the purposes of the Animalg and Birds Acts for the
newly ereated Sanctuary at *‘ Lone Pine,’’

My, €, Dorrell (Yanko Station, via Thargomindal), My, E. G. Conrick (Nappa-
merrie Station, vin Noeundra), and Mr, M, A, Seagar (Daymar, via Thallon), have
heen appointed Honavary Inspectors of Stoek as from the 19th July, Mr. W. .
Mylrea, of Leura Station, via Marlborough, has heen appoinfed an Honorvary Ranger
amder the Animals and Birds Aets.  The services of Messrs. 1M, €. Shaw and P. J.
Short, Temporary Inspectors of Slaughterhouses at Cairns and Warwick respectively,
have been continued from the Ist July to the 31st August,

Mr. K. V. Henderson, Field Assistant, Callide Cotton Resenreh Station, Biloela,
has been transferred to Warataly in the Upper Buornett Distriet.

My, IL Flanagan, Inspector of Slanghter-houses, Bundaberg, has been appointed
atgo an Inspector of Brands,

‘The Brisbane Show,

The House of Pike Brothers, Queen street, extends to country visitors for the
Show a cordial invitation to eall amd make themselves known,  Many different
departments at Pike Brothers eater completely for the man out of town and many
vigitors make it a vegular practice to stroll throngh the store and note the many
items of apparel that are introduced Lfor their espeeial benefit from time to time,

Sanctuary for Animals and Birds—Brisbane Catchment Area.

An Order in Couneil has been issued wnder the Animals and Birds Acts
declaring  the Brishane Water Catehment Area, Mount Coot-thn Reserve, and
adjoining lands to be a Sanetuary under the Animals and Birds Acts.

Most of this land has heen declared sanctuaries at various times sinee 1885,
and the new Ovder in Conneil consolidates the blocks into one sanctuary, with the
addition theveto of certain other bloeks. Roughly, the sanetuary now takes in the
wholo of the parish of Kholo, and portions of the parishes of Chuwar, Sahl, Samford,
Enoggera, Indooroopilly, and Moggill,

Maps of the sanetunry arve being prepared, snd these will be displayed at suitable
places on the lands concerned.

Tomato Packing—A Handy Wall Chart,

A very useful wall ¢hart, compiled by the Tnstroetor in Fruit Packing, Mr, Jas, H.
Giregory, is now on issue to tomato growers nt the Head Offiee of the Department of
Agriculture and Stock.  As most growers know, eorrect height and ecompactness of
fruit are essentinl in the suecessful earrviage and marketing of fruit. In this ehart,
Mr. Gregory shows, by well reproduced photographs and diagrams, the right way to
pack fruit in a simple and graphic way, Every tomato-grower should find a place
for it on the wall of Lis packing shed for veady reference. Application for a copy
should be made to the Under Seeretarvy, Depavtment of Agriculture and Stoek,
Brisbane.

Sectional Group Commiitee Eleetions,

On the Sth August, 1929, Regulations 78 to 77 under the Fruit Marketing
Organisation Acts, setting out the electorates for the annual elections of the Banana,
Pineapple, Citrns, Deciduous, and Other Fruits Seetional Group Committees, were
approved. or the eleetions this year, in the eases of the Pineapple, Citrus, and
Other Fruits, the eleetorate boundaries arve slightly different.  Accordingly Regula-
tioms have Dbeen issued veseinding Regulations 74, 75, and 77 made last year, and
substitufing new ones.  These new regulations set out the electorates which will be
recognised in the fortheoming clectiong of the Pineapple, Citrus, and Other Fruits
Heetional Group Committees. The electorafes recognised in 1929 for the Banana and
Deciduons Committees will he again recognised this year.
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Sanctuaries for Animals and Birds.

The following places have been proclaimed Sanetuaries under and for the pur
poses of the Animals and Birds Aets, in whieh it will be unlawful to kill or eapture
any Native Bird or Animal:—

(1) The property of Mr. C. A, M, Reid, at Tndooroopilly, known as ‘‘ Lone
Pine,”” a tourist resort, comprising an area of about 32 acres, consisting
of portions 130, 138, and 138, parish of Indooroopilly, county of Stanley;

(2) Reserve for Abattoirs, Wolston, R, 1230, parish of Woogaroo, eounty of

Stanley, eomprising an area of about 223 acres 2 roods;

Part of the property of My, St. J. Robinson, known as *Mount St
John,”" on the Ingham road, near Townsville, comprising an area of
426 ueres, consisting of resubdivision 2 of subdivision 2 of portion 77,
parish of Coonanbelah, county of Elphinstone,

Subsidy to Agricultural Societies.

Up to the present, under the Regnlations governing the payment of subsidy to
Agrienltural and Hovtieulfural Soeieties, no subsidy has been payable to any soeiety,
other than those in existence hefore the lst July, 1590, which has been or shall be
established within a vadios of twenty miles of any place in which there is a society
in existence, A Regulation has now heen passed veseinding the velevaut Regulation,
go that in future gubsidy may be payable to any society established within a radins
of twenty miles of any place where a society has alveady been establighed.

Baby Beef,

““The baby beef eraze is said to have hit the Pacifie Coast,”’ 0 Chieago live stock
market paper remarks editorially in a reeent issue, There wag a time, quite a few
years ago, when the demand for baby beef might have heen, with some show of
Jjustification, denominated ag a “eraze.””  The faet is that the trend towards baby
beef in recent years has been about the clearest manifestation of sanity in relation
to food buying that has been made by any elass of eonsumers. It has been in line
with c¢hanging living and housing eonditions, [t made the housewife’s money go
farther in the purchase of foods, and kept beef on the menn of many a home, 1t has
rebhonnded to the benefit of the producer of heef eattle, making possible a quicker
turnover and eliminating mueh of the hazarvd of heef making. I baby beef making
is a “feraxe,’’ it is to be hoped that other lapses from sanity cqually ag beneficial
to the eattle industry and the beef consnmers will oeeur at fregquent intervals, says
the editor of ““The Hereford Journal™ in US.A,

State Wheat Pool Election Regulations,

Regulations under ** The Wheat Pool Aets, 1920 fo 1928, have been issued
reseinding the old State Wheat PPool Eleetion Regulations  made in 1926, and
substituting new ones thevefor.  The new Regulations differ from the old ones in the
following pavtienlars:

{a) The Minister may now appoint a rvetwrning officer to conduet eleetions,
whereas previously the Under Seevetary eonduncted any eleetion.

(b) The growers' representatives will be appointed for a period of two years,
the first of sueh periods to commence on the st September, 1930; the present Board
holds effice for one year only.

(e¢) Each representative must now be a bona fide wheatgrower: under the old
system, any person is enfitled 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 eleetions, in such newspapers as he thinks fit, but
in at least one paper eireulating in each distriet; in the revoked Regulations certain
papers are specified for eneh district in which sueh notices must be published,

(e) The voting at all elections will be preferential; under the old system
preferential voting is optional.

(f) Questions arvising in econnection with any clection shall he decided by the
returning officer, not by the Under Seeretary as has, until the present, been the case.

(g) The Minister has now the power to declare any cleetion invalid, and order
another:; under the old system he had no such power,
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Finance for Barley Board.

An Order in Couneil has been issued to provide for finanee for the Bavley Board.
This Ovder sets out the conditions under which the Board may bhorrow moneys to
enable it to earry on its operations, and the manuner in 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 Canavy Seed Board ecompleted all operations in velation te
1929-30 erop by 30th June.  Board aceounts were closed expeditionsly, and pool costs
were moderate, thus enabling a payment fo growers of £28 15s. a ton nef, that
cannot be other than satisfactory. There eame to the pool 280 tons 2 ewt, 3 qr. 14 b,
the eleanings and gradings totalled 29 tons 2 ewt. 2 qr. 16 1b.; this includes wastage
from two especially divty lots, From oue of these lots there was 33 ewt, of wastage
through mildew, convulvulus, black oats, aud an unknown seed which was most
difficult to ecliminate. This consignment was put throngh the cleaning machines
several times before it was marketable,  Awother consignment opencd up badly, and
w very big pareel of gradings was sent baek to the eonsignor.

The charaeter and quality of the seed is sueh as to enconrage its extensive
cultivation, and if given a continuance of the of the well-warranted embargo it will
be found a profitable erop to grow. It is doubtful if any other erop yields as good
a met e¢ash rveturn, The greatest charge agninst the 1929-30 crop was the wastage,
also the attendant cost of cleaning and grading,  [n many eases repeated cleaning
was necessary, as the Board was determined to marvket a seed that would in every
way compare with Movoeean and other imported seed. The Board earnestly emphas-
iges that it the paddoecks are kept clean, weeds kept down, and greater carve exereised
in harvesting operations, a tremendous wastage would be saved and profit correspond-
ingly inereased to the grower, A large proportion of the wastage is made up of
broken seed; surely o little eare exercised in machine adjustments wounld well repay
the grower and save the seed. A little reflection on the part of growers will convinee
them that, apart from the loss oceasioned by cost of extra eleanings and gradings,
there also i the eost of railage on fthis wastage,

After 1st December, no imported seed will be acecepted at any port in the
Commonwealth, so it is up to the Darling Downg farmers to honone the eonfidence
whieh the Federal Government has shown in theiv splendid soil amd elimate, and
grow at least all the seed that the Commonwealth consumes. The soil will produce
the crop; the grower shonld therefore do hiz part and market tip-top eannry seed,
The Australian market can absorhb about 1,300 tons of canary sced during the year,
so there is plenty of margin for inereased acrenge,

A New Sanctuary for Native Birds,

Murray 's Lagoon, near Rockhampton, wag declared to he a Sanctuary for the
protection of Native Birds in 1904, An Opder in Counecil has now been passed
reseinding this deelavation, and deelaving Reserve R, 217 (aren €90 aeres) containing
Murray’s, Yeppoon, and Creseent Lagoons, parish of Rockhampton, county of Living-
stone, to be a Sanetuary under the Animals and Birds Acts, in which it shall he
unlawlul for any person to take or kill any animal or bird.

No Open Season for Opossums,

The Minister for Agriculture and Stoek (Mr. H. 1. Walker) has announced
for the benefit of trappers and other interested parties, that he desives it to be
definitely understood that an open season will not he proclaimed for opossums during
the present vear. He desirves also to Yniut out that no traffie in opossum skins will
be permitted, and in this conneetion the co-operation of the Police and the Railway
Department has been sought. The Minister also wishes to impress on trappers the
fact that sales of opossum skins cannot be conducted nntil an open season is again
proclaimed.

Regulations under the Farm Produce Agent Actss,

Regulations have heen passed under the Farm Produce Agents Aets reseinding all
previons Regulations and substituting new ones thevefor. The chief difference
Bhetween the old and new is that the new ones elearly speeify the nature of books to
be kept by a produce agent. The Registrar, however, is empowered to exempt any
agent from adlering to the partienlar form of accountaney mentioned, provided that
the system in use enables all sales to be properly traced. Tt is now compulsory for
an agent to keep all his hooks and doeuments at night in o five-proof safe.
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Papaw Levy Regulations,

In 1028 a levy was made on all papaws, for advertising purposes. At the end
of 1928 there was an amount of L1463 debit outstanding, which has been spent by
the Committee of Direction on the growers” behalf. In response to a request from
two Loceal Producers Associations, the Committee of Direetion econducted a ballot
of papaw growers on the question as to whether a levy be struck again this year in
order to wipe off the debt. A total of 226 ballot-papers were posted, and 116 were
completed and returned, of which 94 were in favour and 22 against the levy, The
Committee of Dirveetion accordingly vecommended that additional Regulations be
issued under the Froit Marketing Organisation Aets to provide for this levy, for
advertising purposes.  As a result, the Governor in Couneil has now approved that
Regulations 189 to 199 under the Aets referred to be issued to provide for a levy on
papaws by the Committee of Direction,

The levy shall be payable by growers of papnws marketed from the 26th June,
1930, to the 27th June, 1931, at the rate of one penny per bnshel ease.  The levy
shall be collected by all agents, and paid to the Committee of Direction fortnightly.
In the ease of papaws sold privately, the grower must furnish monthly a statement
of realisation of such sules, and pay to the Committee of Direction the amount of
levy due.  The hooks of any agent may be inspeeted by any authorised officer of the
Committee of Direetion to ascertain whether the Regulations are heing complied with.
Any person failing to pay the levy, or otherwise ecommitting a breach of these
Regulations, shall be gnilty of an offenee, and be liable to a penalty not exeeeding £20,

Swine Fever.

In an sddress at o recent meeting of the Pig Industry Committee of New South
Wales, Dr. H. R. Seddon, Director of the Glenfield Veterinary Researeh Station,
New South Wales, stuted that fresh pork may maintain its infeetivity for seventy-three
days, and it is poszible that, under certnin circnmstances, this period may be longer.
Ho far, all experiments aiming to show that bacon made from infeeted pigs eould
spread the disease have heen negative, but, of course, that does not prove that
bacon and ham are always harmless. 1t is eertain, however, that the danger from
Laeon, &e., is nowlhere near so great as that from fresh or frozen pork,

Mildew on Bacon,

One of the objections to farm-cured bacon is that there is great dilfieulty in
prevenfing the development of a heavy growth of mould on the cured surfaces after
the enring, deying, and smoking processes ave complete and the bacon is stored
away for future use, The trouble is not a new one; indeed, it has been a source of
annoyance both to bucon factories, provision stores, and the farming community for
many yenrs, and much loss has heen ocensioned in subsequently freshening up and
trimming goods <o affected.  Corers nnd chemists alike have for ages been puzzled
over the rapid growth of the mould, but in recent years research has paved the way
fo much hetter results, through which, nowadays, there is not nearly the same amount
of trouble as formerly., It is apparent that the mildew which develops after the
smoking process is complete and the bacon has been stored is largeiy doe to an
excess of moistare Loth in the meat and in the atmosphere,  Bacon is not the only
class of goods that suffers, espeeially in the semi-tropieal and tropieal districts. Some
curers even helieve that the growth of mildew is encouraged by insufficient even
though prolonged drying of the meat, and by the smoking process heing earvied out
in a room or portion thereof which does not allow of rapid and thorough smoking;
for hacon is often smoked by merely being hung up on rafters in a smoky kitchen or
by being hang up in a chimney away from the heat, vet in the track of the smoke
Tfrom a continnous five,

The trouble is not so apparent in cold elimates or in dry years, hut muost be
fooked for in moest parts of Australin, especinlly durving moist or humid seasons.
Removal of the mounld does not necessarily roin the bacon or reduece its value, nor
«loes the growth of the mould indiente decomposition, or that the meat is unfit for
use, for the mildew is readily cleaned off, and if the meat is then thoroughly dried
and rubbed over with a cloth soaked in olive or salad oil it will keep clean for quite
a long time. In fact, the growth of mould would be cheeked very largely if this
precantion of oiling be taken in the fivst instance, as soon as the smoking is complete
and the meat has cooled off,

Storing in a dry atmosphere where the temperature is mormal to eool will also
be effective, though even under the best management there will be a limited growth
of mould or mildew in due eourse. I'rovided the meat has not been otherwise neglected
or depreciated in value and is in good state of prservation, there is no oecasion to
seriously worry over the appearanee of monld.
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The Home and the Garden.

OUR BABIES.

Under this heading a series of short articles by the Medical and
Nursing Staff of the Quecnsland Baby Clinies, dealing with the welfure
and care of babies, has been planned in the hope of maintaining their
health, inereasing their happiness, and decreasing the number of avoidable
cases of infant mortalily.

DIPHTHERIA.

Of all the epidemie diseases which attack our children, diphtheria is the most
treacherous and the most terrible; treacherous beeause it so often beging as a
slight sore throat, of which the child may make ne complaint; ferrible beeanse
within two or three days a previously healthy ehild may be Rhl!,g.,glulu for its life
againgt a blocking of its air passages, or the absorption of a deadly poison, or
.-rgainst: both at the same fime,

“The Seriousness of a Sore Throat,

It is so easy to make mistalkes at the beginning of the illness, Diphtheria may
be very difficult to distinguish from other forms of sore throat, and diphtheritie
eroup may be exaetly 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 an attuck of eroup in the night does not
disappear in the morning a doctor must be sent for, Of course, gome children are
subjeet to attacks of simple croup, but this does not give any assurance that they
muy not be attacked by diplitheritic croup. Many e¢hildren have attacks of other
kinds of sorve 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 ag to its nature.

“The Cause and Cure,

Seience has discovered the cause of the disease to be a living organism—the
diphtheria baeillus, The bacillug ean be easily grown on jellies and in broths, and
as it grows there it seeretes its poisom or toxin just as it does in a child's throat.
When this toxin enters the living body, the body cells reaet by seereting an antidote
or antitoxin, If sufficient antitoxin is formed soon enongh, 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 epmruls into the air passages and the ehild is choked. By
injecting gradually increasing doses of anatoxin (we will explain this word presently )
under the skin of a horse, this animal, while remaining in good health, secretes so
mueh antitoxin, that a small quantity of its serum injected under the skin of a
sick ehild, before it is too late, will nentralise the toxin and save the child’s life.
It 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 he always recognised within the first two days, and with each additional
day the death rate rises. Antitoxin has greatly reduced the death rate from
diphtheria in Queensland, but there are still many deaths. Although the deaths from
diphtheria are Iess numerous, the number of eases of diphtheria are no less, indeed,
they may be more numerous. Antitoxin will save the individual patient, it does
rmt’nmg to prevent the epidemic. We have saved m.m}r lives, but we have failed
to prevent diphtheria.

Tt was hoped that by swabbing the throats of all eoutacts with diphtheria
cases, examining the swabg for diphtheria baeilli, and isolating all earriers as well
as ]mtlents until three mnegative swabs at fUl‘tY eight hours intervals have been
obtained, epidemics might DLe 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. Ag a matter nf practice it is impossible to get hold of all
diphtheria earviers, 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 baeilli so dizscovered are not virnlent, and to test all the samples of virnlenee is.
searcely practicable, 1f all children were trained to keep their fingers out of their
mouths and away from their noses, there would be less diphtheria.  But sach o
result would entuil many years, or several generations, of edueation, and even then
no absolute safety would be secured.

Our Search for Safety.

In our search for safety we must study the natural history of the disease. [f
an exceedingly minute quantity of diphtheria toxin be injeeted into the skin a small
area of inflammation follows in those who ave susceptible to diphtheria, but no
inflammation follows in those who arve immune. This is known as the Sehick test.
In yonng infants the proportion that react to the test is small.  Most of them
have derived some antitoxin from their mother’s blood, and perhaps some from
their mother’s milk.  From one to three years of age all react—they ave all
susceptible, Hach year after that the pereentage that rencts becomes smaller, and
after fourteen years it is again low. Between three and fourteen years almost all
children have absorbed some diphtheria poison, and most of them beeome gradually
immunised. But in a proportion of these children either from great matural
suseeptibility, or a massive dose of infection, or a temporary wenkening of resistance
from a ‘‘eold,”’ a tonsilitis, or other infeetion, there results an acute auwd dangerous
illness. Of recent years we have been able to immunise susceptible, that is < “Sehick-
positive '’ ehildren, By a simple ehemical proeess diphtheria toxin ean be made
Larmless, without losing its protective power. After two injections of this “‘ana-
toxin, '’ ag it ig ealled, about 90 per cent. of suseeptible childven have been made
immune, after three injeetions 98 or 99 per cent.

Prevention of Diphtheria.

It is mow possible to prevent diphtheria, It ean he prevented at any age,
During the first year of life preventive inoculation is under ordinary eireumstances
hardly necessary, IProm two to five years of age the death rate from diphtherin
is highest and, consequently, the hest time for immunisation is during the second
and third years. But many children remain suseeptible during sehool age, as indi-
cated by the ‘‘Sehick test,”” and for them also immunisation is advisable.  Parvents
will naturally and rightfully ingquire—

(1) Ts it safe?
(2) What degree of protection will it give?

Ag to (1), we may say that over half a million children have been immunised,
and that aceidents have heen extremely rare, With our newest methods no serious
aeeidents liave oceurred, Those that have oceurred have been profoundly sad, but
in each ecase the cause of the aceident has heen discovered, and that it should
oceur again is nearly impossible.  Our methods have mueh improved.  As to (2),
we must answer that the proteetion does not appear immediately, but that it is
acquired to some extent within fifteen days of the first injection. The protective
value of one injection is, however, insuflicient. After three injections the protection
given is very great, though not absolute, We have good evidence that it lasts for
four years, probably it lasts from six to ten years. It should reasonably be expeefed
to protect ehildren throughout the susceptible period under ordinary eonditions,

THE WOMAN ON THE LAND.
By F. 0. BOSWORTH, B.A., Queensland Agricultural High Sehool and College.”
DOMESTIC AMENITIES.

N recent years much attention has been directed to the importance of hygiene
I in rural industry. By legislation and otherwise progress is being steadily made
in the provision of healthy couditions for both man and beast. To the farmer
regulations are sometimes irksome at first, hut later he reecognises their benefits
and wonders how he earried on without the improvements effected under them.
Probably there is no more conservative elasg in the eommunity than the farmer.
This is not to be wondered at, for his work is by nature a morve or less regular
routine, Ploughing, harrowing, planting, eultivating, garnering, milking, separating,
cleaning utensils, eutting fodder, milking again and so on in the efernal round,
follow one another as certainly as night follows day. His work is ordained for him
and that done lie retires to his downy eouch without thought of alteration either in

#1n a Radio Address through 4QG,
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routine or crop.  He wakes up one day to the faet that vepairs urs nceded on
some of hiy buildings—he wants new implements, in fact everything outside the
house seems to have conspired to irritate him, The house alone seems to need
nothing. 1lis patient wife appears tired at night, but she has done so for years.
The kitehen is still hot and on washing days the elothes hang on the line as unsual.
Fverything seems all rvight and the wife earvies on under conditions that would
not he tolevated for five minutes by hired labour. “*Keeping house’” in the country
is made one of the worst of jobs, when it should be, viewed in the right spirit, one
of the best. Living on the land seems to engender with some people a domestic
indifference that is fatal to all refinement and crushes out that vigorous woman-
liness that was so mnotieeable when the bride first erossed the threshold, Now,
need this be? Are we bound to suppress all eulture and refinement in the country!
To these questions we, of course, give an emphatie **No, "’

Much may be done to lighten the hurden of manual labour. Progress in eivilisa-
tion may be judged by the amount of reduetion in manual work., To what extent,
it may be asked, has the actual manual labour of the farmer’s wife been redueed
during the last twenty years?

Comfort in the Kitchen.

FPactories in which men and women work for eight hours a day at the maximum
st satisfy stringent building regulations, awd the cquipment must be of a high
standard, I the work ean be necomplished by sitting down, then suitable chairs
or stools must be provided. [If the work is performed standing up then the height
ol the table is regulated to the least tiring position. When it comes to the house
these provisions are often entively neglected and no thought whatever is given to
making the housewife's working conditions equally favourable, Compare them—
eight hours a day in a factory vunder good conditions, with rest rooms and so forth,
and gixteen lhours a day in a house, the greater part of the time spent in an
ill-equipped kitehen!

However, under the influence of organisations like the Country Women's
Assoeiation and the Town and Country Women’s Club, we are awakening to a fuller
realisntion of the situation. T'he general trend of their aetivities is towards improving
the working eonditions of the woman on the land, and the general social amenities
of country life,

In Queensland, the climatie conditions eall for large, well ventilated rooms so
that the detached kitchen and living room eombined scems to be the idenl arrange-
ment,  The advantages to be gained by this arrangement arve:—

(1) Provision can be made for windows and doors on both sides to permit
of eross ventilation.

(2) The housewife’s movements are minimised when preparving meals,
(3) One room only needs eleaning up after each meal,
(4) The inercased size of the room means a greater degree of coolness.

If preferved, the kitehen may be smaller with an aleove for dining. BEquipment
in the kitehen should be grouped to avoid unnecessary work. One square foot of
glass area to five or six square feet of floor space in the kitehen will give ample
light. The windows should be placed so as to allow of eross 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 shed light in the darkness,
but will carry off many of the fumes associated with cooking, :

Too frequently our kitchens are mere shells. The outside wall whether of wood
or iron forms the inside wall of the kitehen while the rough studs, rafters, and
roof remain uncovered, forming o harbour for inseet pests and dust. A lining on
the inside adds to the attractiveness ol the room, facilitates cleaning, and provides
a desirable insulating air space and a cooler kitehen, A pieece of concave moulding
at the junction of the floor and wall and under which the linoleum ean just pass
will eut off eorners in which dirt and dust usually aceumulates.

Work is pleasant or unpleagant according to the mental attitude towards it,
and the housewife will feel more contented and less fired if she works in a kitehen
attractively painted and eapable of being kept elean. The Americans have earried
the equipment of kitchens to a fine art. They believe in plenty of cupboard space.
Usually these cupboards are built into the walls, but it is doubtful if this arrange-
ment would be satisfactory in Queensland owing to the possible invasion of ants
and cockroaches which find harbourage in obsenre corners snd inaceessible grooves,
Rags soaked in a solution of mercurie chloride and tied round the legs of dressers
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and safes will keep out ants.  One soaking will serve for three months,  This
solution is poisonous, so every care must be taken in its use. Cockroaches will eat
almost anything, To get rid of them, a saueer contnining dry plaster of Paris and
another containing water is usually effective. The pest eat the plaster, becomes
dry, then drinks the water and dies. Sodium  fluoride sprinkled round their
haunts will also vid the house of them, That is by way of digression,

To return to the kitehen equipment: Every kitchen should be provided with
a sink, with running water and a suitable means of earrying away waste water.
1t ig believed that this will be found the greatest labour saver among all the single
picees of equipment, When the sink has drain boards or work shelves on either
side its usefulness is further inereased. To get this convenience the house supply
would, of eourse, have to be placed on high blocks, Experience will show whether
il is neerssary to have two tanks or one to supply kitehen needs, The carrying of
nll water up Iugh steps I8 a wearying job, and no woman should be expected to do

especially when we consider that a gallon of water weighs ten pounds, The
t-nnrmmm saving of time and energy by having a water tap inside the kitehen ean
readily be ealeulated.

The correct height for a working surface will depend upon the height of the
worker and the nature of the work, A working sorfuce with a height equal to
one-half the worker's height is good for practieally any kind of kitehen work.
Congtant bending down to a low height may in the long run result in serious
physieal disabilities, Thig is a matter, the importanee of which has not yet been
generally realised.  When we consider that our housewives are also the mothers
of future Augstralians we ean realise that everything shonld be done to cnsure the
proper funetioning of all here physical proeesses,

Household Pests,

In many parts of the country summer brings with it a plague of flies. It is
to the kitelien that these disease carriers resort. Food has an attraction for them
and onee they get into the house they are not only an irritant to human beings,
but are filthy in the extreme. Provision should be made to put all Kitehen utensils
hehind elosed doors.  Glass doors on the dresser are preferable to wood, as the
light prevents insects sneh as silverfish and cockronches from staying there long.
Where flieg arve bad, fly sereens inexpensively made, should be placed over all open
apaces and so provide n fly-proof kitehen, Working under such conditions is more
congenial, irritation is reduced, health will not be affected, and the kitehen will
be much cleaner,

This kitehen problem seems to be a tall order, but the health and comfort of the
hiousewife is the first consideration, for upon her efficieney depends the efficiency
of the rest of the household.

The Bathroom and the Laundry.

How many farms are there equipped with a bathroom and a laundry?  Speak
to the farmer about such things and he will tell you that he cannot afford the
water. It would be more strietly true to say that sufficient rain falls, but that
msufficient stornge ecapaeity is provided. In the wet senson tanks frequently overflow
aind the water thus lost would more than provide for all lnundry and bathing purposes.
Here again the tanks must be perched on high bloeks to provide the necessary fall.
One finds often that the washing is done out in the sun; all water hag to be lifted
into the tubs and then the tubs emptied afterwards, All this labour eounld be
obviated by a tank on high blocks fitted with a pipe and a tap over each tub. Where
the house is on high blocks a laundry ean be fitted np underneath, Conerete tubs
set on to a beneh of convenient height, with a waste water-pipe, saves a tremendous
amount of unnecessary heavy manual toil; the cost of sueh convenience is com-
paratively small.  As for the boilin mr.nlg&-nwnts, kerosene ting may serve, but
2 eloged fire under o proper copper, situated elose to the washing tubs, is mueh more
ceonomical on wood and human labour. Fven if we eliminate the conerete tubg and
have the tap over a bench of convenient height we shall eliminate mueh useless
«rudgery.

The enamel basin or half kerosene tin under the tap of the tank may be useful
for eleansing the face and hands, but no person can be healthy without a regular
bath. A small enclosure with a conerete floor ean be made under the hounse and
2 length of piping from fhe tank will provide all that is necessary for bodily
cleanliness—henee no more upsetting of other rooms, no more earrying of water
and all the mess confined to one sgpot—Iess eleaning up, less work, more comfort

and greater peace of mind,
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When one eonsiders the advantages il the low initial eost with which these
uecessites can be carvvicd out by o handy wan, the wounder is that people put ap
with primitive arrangements so long. A favmer who employs labonr is compelled
by law to provide these neeessary conveniences, wd yet they are not regarded as
necessaries for his own houscehold.

If the house were the limit of woman’s aetivities her lot eould be made reason-
ably happy, but when she has to take her turn in the dairy, manage the poultry,
look after the kitehen garden and, perhaps, help in the field, we ean understand
why there is a disinelination for farmer’s daughters to remain on the land.
Anything that can be done to improve her conditions of life will do mueh fo
compensate for, possibly, the Iack of ofher amenities.  Love in oo cottage may last,
but it is doubttnl if it will withstand many years of rude shocks and jars,

THE OCCURRENCE OF CANCER.
HOW ITS INCIDENCE CAN BE REDUCED.

Among the uses to which wireless teleplony is put is the broadeasting throughout
A nation or continent information of value alike to the individoal or the eommunity,
irrespeetive of time or distance,  “C Publie education,”’ declaved a leading medieal
authority at a veeently held meeting at Brisbane of the Town and Country Women s
Club, “*in essential eancer facts, coupled with periodie medieal examination, will go
o long way towards reducing the ineidence of eaneer and the death rate from the
disease,”" Thig informative address was broadeast thronghont the State simul-
taneously with its delivery,

The term *“eancer,”” said this medieal authority, was synonymous with malignaney
and eommected a group of diseases churaeterised by the apparently ecauseless but
progressive and persistent growth of the cells of a partienlar tissue in the human
hody. The doetor also adverted to the mystery surrounding the orvigin of the disease
in any of its manifold forms, emphasising the fact that every cancer—and there were
dozens of varvietics—originally sprang from what was a normal cell or group of ecells
in the human body. Cauncer in its first manifestation seemed to have its origin in a
distorted type of growth assumed by a cell, or possibly o group of neighbouring
cells, i an area whieh had been subjected for a longer or shovter period to some form
of ehromie irrvitation. In most cases the cells took on an abnormal tissue growth,
which multiplied vapidly and formed the tumonr mass,

The leeturer then explained that this tumour in its early stages was o purely
loeil eondition, but sooner or later, depending on its site, type, and rate of growth,
eolle broke awny from the pavent body, and, travelling by the blood and lymphatie
vessels, were transported fo distant organs, where they in turn multiplied and formed
secondary growths, in the brain, lungs, spine and liver, for instance. It was usually
from the inroads of those growths that the vietims died. This served to show, the
Teeturer urged, the necessity for treating cancer in its local stage.

(Hving instances of types of eancer, the lecturer said that certain fypes were
associated with certain oceupations, and were thus known as oceupational or indus-
trinl eancer. For instance, theve was a malignaney that affected the hands and
farearms of eotton spinmers using a esrtain type of lubricating oil on spinning
machines,

He urged the neeessity of submitting to an examination hy o competent medieal
authority at the first indieation of a suspicious growth, or even a superficial irritation
which seems to be permanently established,

“Unfortunately,”” the lecturer went on to say, ‘‘the majority of patients,
whether through fear or ignoranece, or both, aveided seeing their doetors until the
disense had beecome so widespread that a permanent cure was out of the question.”

Throughout the eivilised world investigation is continunously al_ld }Jt‘_l’sisft*lltly
going on as to the origin and incidence of this dread disease. [ntil a few years
ngo the only treatment available was the vemoval of the tumourous growth by the
surgeon’s scalpel. Now, however, as the outcome of the unceasing physieal research
carried out the world over by doctors and surgeons we arve able to call in the assist-
anee of rvadium and the deep Xeray, which is to-day iilable in Brishane and in
other big eities of the State, and it is gratifying to know that these weapons against
aneer will nltimately he installed in every pmblic hospital of Queensland, and indeed
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throughout the Commonwealth, Buot after all it is only by a campaign of public
oducation that the disense will ho masteved, and the faet must he persistently and
continuously emphasised that if o cure is to be effeeted seientifie treatment must be
resorted to at the earvlier stages of the disease.

TOPICAL NOTES.
Farm Life,

A Hingleton (NSW.) faviner, My, Harvey Weight, in the course of a paper read
By i af the annual conference of his disteiet Agricultueal Buvesn, had this to say
an the necessity of naking faen life profitalile and happy :—Farming condueted
on the right Tines was the most independent o happy life that conld be aelected,
and a mixed farm eonld he stavted oo small way withont mueh eapital, provided
plenty of will power, common sense, and energy were put into the job. The working
fogether of the members of the family put the farmer in o bhetter position than any
other tradesman,

Daivying, Mr. Wright considered o safe occupation to follow as a basis on
which to build a mixed farne Choiee of guitable land, of good types of eattle, and
the adoption of good bhusiness methods were stressed s essential to soecess, while a
comfortable home. with pleasant surroundings was important.  Pig-raigsing was o
good il junet to dairying, but the foevmer should ensure that he raised attractive
ples of the type degived by huyers,  Poulivy, ity bees, and vegetables were also
vood gidelines,

The adoption of up-to-date methods was important, and farmers and theiv
Tamilies should join vp with the Agrienltural Bureau for educational, economie, and
socinl benefits,  Junior farmers' elubg to help in the seientific training of youths
an the liwd should he enconraged. Tt was necessary to ingtil into the hoys what a
healthy and happy life the man on the land leads as the eveator of new wealth.

In conclusion, Mr. Waright stressed the duty of parvents in relation to keeping
their childvon on the favms, by making their lives not only attractive bt profitable,

The Medicine Chest.
[ivery home shonld have a measuving glass fov medicines, so that the inmates
shall not have fo rely on feaspoons and fablespoons For measuring purposes.

~ The hest ““safety first”" maxims are those concerning {le medieines ehest.
TFvery mother should vead the Tollowing suggestions;—

Keep all medicines together in one cuphoard,
Never take medicine in the dark,
Always look at the label and vead the directions hefore taking a dose of medicine,

Never increase the dose, or take it morve frequently without congulting your
physicinn if it is taken under hiz ovders,

Pour from the hottle with the label upward, This keeps the label clean and
legible.

Never take preseription 1}10(1i|-i.m_=. nriginally_i_ut:-m]ml for others; the drugs it
containg may he entirely unsuited for yvour condition, and he actually harmful.

('!np:sulus,_pi]ls‘, and tablets should always be taken with a few swallows of water,
unless otherwise divected by your physieian,

Keep medicine ouf of veach of childven; keep the enpboard locked, if possible.

Keep capsules, pills, and tablets in a dry place—moisture may spoil them,

Always keep medicing hottles, boxes, jars, or tubes tightly corked, or with the
fops securely on.,

Keep ointments and salves seeurcly elosed, and in a cool place,

Nr?vm‘ interchange tops or covers on pill or powder hoxes if they hear divections
regnrding use.  Dangerous vesults may oecur,

| After using an eye water in an eye eup, do nof pour it back into the hotile, g
this is apt to contaminate the preparation,



1 Aug., 1930, | QUEENSLAND AGRICULTURAL JOURNAL, 21

MANURE FOR CABBAGES.

To grow cabbages well plenty of manure should be used.  There is no manure to
which this erop responds so well as animal, For heavy Inuds Lorse mauure, and for
light snils cow or pig are respectively the hest when they can be obtained. Tf the soil
is of a poor quality, dig the ground two spits deep,. and put a good layer of manure
between the two spits. This is especially necessary in the case of aufumn or summer
erops, which have to stand a dey spell. Spring eabhage—that is, those that are planted
in the autumn for use in the spring—do well i planted on ground that has heen well
worked and manured previously for peas or onions, and on sueh ground cabbages can
be plinted without any fresh manure being added.  Of other manures lime is an
important factor in successtul eabbage enlture; it is chemieally and meehanically
benefieial to the soil, and the eabbage tuber, Tt should he applied st the rate of about
2 b, to the squarve yarvd, and is particularvly necessary to heavy soils and those rieh
n humus., Superphosphate at the rate of 2 o to the square yard is good, but should
not be applied at the same time as lime or to soils that arve infeeted with elub root.
When the ervop is nicely established, apply 1 oz of sulphate of ammonia to heavy,
damp land, or 1 oz of nitrate of soda per square yard in the ease of light or sandy
soil.  Nitrate of soda is a splendid fertiliser for the cabbage family, When espeeially
fine heads ave required, water the plants enee or twice during the growing season with
the following mixture:—1 oz of iron sulphate and 2 oz of sulphate of amwonia
dissolved in 1 gallon of water.

KITCHEN GARDEN.,

Now is the time when the kitehen gorden will viehly vepay all the labouor
bestowed upon it, for it is the menth for sewing many kinds of vegetables.  If the
soil is net naturally vich, make it so by a liberal application of stable manure and
compost.  Manure for the gurden during swmmer should he in the Hguid form for
preferenec,  Pailing o sufficient supply of this, artificials may be used with good
results, Dig or plough the ground deeply, aud afterwards keep the surfaee in good
tilth about the erops.  Water early in the morning or Iate in the evening, and in the
Jatter vase stiv the soil early next day to prevent eaking.  Mulehing with straw,
leaves, or litter will he a great henefit ug the season hecomes hotter, Tt is o good
thing to apply a little salt to newly-dug beds.  What the aclion of salt is is not
exactly known, but when it is applied as o top dressing it fends to check rank growth.
A little is excellent for eibbages, and especially for aspurngus, hut too much renders
the soil stevile and eauses havdpan to form.  French or kidney heans may now he
sown in all parts of the State. The Lima hean delights in the hottest weather,  Sow
the dwart kinds in drills 3 1t apart and 18 in. befween the plants, awl the climbing
corts 6 £i. eaeh wiy,  Sow Guada beans, providing o trellis for them to elimb on later.
Sow cuctnmbers, melons, marvows, and squash at onee, I they are troubled by the
ved beetle, spray with Paris green or London puvple,  In cool districts peas and even
some beetroot may be sown,  Set out egg plants in rows 4 £t apart. Plant out
tomatoes 24 ft. each way, and train them to o single stem, either on stakes, trellis,
or wire netting, Plant out rosellus.  Sow mustard and eress, spinnach, lettuee,
vegetable marrows, custard marrows, parvsnips, carrots, chicory, eschalots, eabbage,
radishes, kohl-rabi, &e. These will all prove satisfactory provided the ground is well

worked, kept clean, and that water, manuve, and, where vequirved, shade are provided.

FIVE REASONS IN FAVOUR OF THE HOME VEGETABLE
GARDEN.

(1) Fresh vegetables, especially vegetables containing vitamines, dre essential
to good, robust health, and medieal men wre now advising people to ‘‘eat more
vegetahles. ™

(2) The growing of vegetables not only means o saving of money, but educates
the children by inculeating a desive fo have their own gardens in lafer life, and so
help to keep down the costs of living.

3) Vegetable-growing is not only a healthy oceupation, but it also provides
vxereise and reereation, In the suburbs it has a tendency to keep young people
contented at home, and to trouble less about going to horse races and places of
gambling, With eountry people who, perhaps, are less in need of exercise, gardening
is a delightful hobby.
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(4) It enables private gardeners to improve the straing of vegetables by a
careful selection of seed, :muh in the same way that a fHockmaster improves his
sheep; and mueh satistaction, and not unusually generous veward ave to be gained
from this work,

(5, The home garden enables the testing out, in a small way, of the newer
varieties of vegetables, which work is not always pessible, or, if it is possible, not
payable with the prof sional or commercial gardener.  The amateur garvdener will
find this work both fascinating and health-giving,

Tarm Notes for September.

With the advent of spring, cultivating implements play an important part in
farmicg operations.

The iuereased warmth of soil and abmesphere 38 coudueive to the growth of
weeds of all kindg, particnlarvly on those soils that have only received an indifferent
preparation,

Potatees plavted duving Tast o wonth will bave made their appeavance above the
soily and where doubl exists as to their freedem from hEght they should be speayed
with either Borgnndy or Bovdeaus mixture ax soon as the young leaves are clear of
the soil surface.

Landd which has veveived vareful initinl coltivation awd has o sufficieney of sub-
rurtace moisture to pernit of a satisfactory germination of secds may be sown with
maize, millets, panicum, sorghums, mvir)rn_‘ P pkins, cowpeas, hroom millets, and
crops of a like nature, provided, of course, that the arveas sown are not usually
subjected to lute frosts.

Rhodes grass may he sown now over well-prepared surfices of recently elenred
forest lands or where early serul burns have been obtained, and the seed is sown
subsequent to showers, More rapid growths, however, are usually ohtainable on
areas dealt with, say, s month later,

In conneetion with the sowing of Rhodes grass, farmers are reminded thal they
have the Pure Seeds Act For their protection, and in Rhodes grass, perhaps more
than any other grass, it is necessary that seed of good germination only should he
sown, A sample forwarvded to the Department of Agrienlture will elicit the informa-
rion free of cost as to whether it is worth sowing or not.

Witere the conditions of vainfall are suited to its growth, paspalun may he sown
this nmonth.,

The spring maize crop, always a risky one, requires to be sown on land which
has veeeived good initianl enltivation and has reserves of soil moisture.  Check-row
seeding in this erop is to be vecommended, permitting as it does right-angled and
diagonal cultivation by horse implements, minimising the amount of weed growth,
and at the same time obtaining u soil muleh that \\’1]] with the aid of light showers,
assist fo tide the plant over its exitical period of “ta%ehmg i

Although cotton may be sown this month, it usually stands a hetfer chance if
deferved nntil October.  The havvesting of cotton during the normal rainy season
is, il possible, to be avoided,

The sowing of intermediate crops priov to the preparation of famd For lueerne
sowing should he carried out in order that eurly and thorough cultivation ean take
place prior to the autumn sowing.

The following subsidiary erops may be sown during the month:—Tobaceo and
peanuts; plant sweet potatoes, arrowroot, sugar-cane, and cow cane (prefevably the
90-stalked variety), und in those distriets sunited to their produetion yams and ginger,
Plant out coffee,

THE FARM GARDEN

It 1s not necessary to diseusy whether the vegetuble garden or the flower garvden
is the more valuahle; we ought to take it for granted that both are essential to the
vomplete country home,  Fresh, suceulent vegefables, full of vigorous vitaming, and
appetiging with a thousand precious ethers, make the farm table something that
city folk can barely imagine.

Vet man shall not live by hreead alone, and it we need vegotables for our hodies
we equally need fowers for our souls—for that aesthetic hunger for the beantiful
that 1s inhevent in all of us. ‘
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Vegetable-growing is usually the task of those members of the favm household
whose ordinary ocenpation is not laborious, musele-sbraining work on the farm;
and to them it represents exercises, veereation, stimulation of the bodily funetions,
and health,

Por the younger members of the family vegetable-growing provides edueation
in soil seienee, in cultural love, in the elements of Dbreeding, as well as in those
fualities of the mind that arve stiffened by adversity and nourished by success.  There
are pests to fight, frosts to guard against, air and water to put into the seil, and
all the provesses of nature to assist,

And vegetable eating is the enre for many disovders, and the proved preserver
of health,  Furthermore, the vegetalle garden is the soil in whiel the herh < thrift ™
thrives most vigorously, A productive vegetable patelr shrinks the store hill, and
doctors’ and ehemists” bills. 1t does ever so mueh more—it trains the young people
i oways of health and ways of threift, in which they will wallk all their lives. Iovery
farm should lave hoth a vegetable and a flower gavden book, to be able to supple
ment all the family knowledge of gavdening, and as a reminder of whit to sow and
when to sow it,

Heonomists tell us that the fault of Australian agrienlture is that it tends too
mueh to speeialise in one erop or other product, and thus the farnier is up against it
when prices of hig staple arve low,  There ave sidelines that the farmer with spare
laliour and spare eapital might wisely take up; but there is one sideline that ealls for
practically no eapital, and for only spare-hour lnbotr—the vegetable gavden. And
though vegetahles may not bring mueh hard eash on to the farm, they will prevent
w fairly considerable sum from going ouf.

Some farmers arve vather confemptuons about vegetable gardening. Lt sueh a
one agree to fenee, plough, and manure a guarter of an acre awd pass it over to
mother and the givls to make what they can of it. Lot Tim agree to pureliase all
the vegetables needed for the favn table at eoveent rates, and to market the surplus
for his women-foll,—**The Country Woman, ™

Orchard Notes for September.
THE COASTAL DISTRICTS.

September is & busy month for the fraitgrowers in the coustal districts of this
Rtate, as the returns to be obtained from the orchards, vineyards, and plantations
depend very Iargely on the trees, vines, and other fruits getting o good start now.

In the ease of citrus orchavds—espeeinlly in the southern half of the State—it s
covtainly the most important month in the year, as the erop of fruit to be harvested
during the following autumn and winter depends not only on the trees blossoming
well but, what is of mueh more importance, that the blossoms mature properly and
set o good crop of froit,

This enn only he brought abont by keeping the trees healthy and in vigorous
growth, as, if the trees ave not in this condition, they do not possess the necessary
strength to set their fruit, even thongh they may blossom profusely.  The maintenance
of the trees in o stafe of vigorouns growth demands—fivst, that there is an adequate
supply of woisture in the seil for the regquivements of the trees; awd, secondly, that
there ig an adequate supply of the essential plant-foods available in the soil,

With respeet to the supply of meisture in the soil, this ean only be secured
by systematic  eultivation, exeept in seasons of good rainfall or where there
is a supply of water for irvigation, As a rule, September is a more or less dry
month, and when it is dey there ig litfle ehance of seeuring o good crop of froit
trom o neglected orehard,

10 the adviee that was given in the Notes for Angust regarding the congervation
of moisture in the soil has heen enrvried out, all that iy necessary 13 to keep the soil
gtivred frequently, so as to prevent the loss off moisture by surfaee evaporation. It
the adviee has been ignoved, then no time should he lost, but the soil should be
bronght into a state of good tilth as quickly as possible,

Where there is a supply of water available for ieeigation, the trees should
receive @ thovough sonking if they requive it Don't wait till the trees show signs of
distress, but see that they ave supplied with an adequate supply of moisture during
the fowering and sefting periods.
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1t is probable that one of the eliet eauses why navel oranges ave frequently shy
beareres in the constul districts is that the trees, though they produce a heavy ero)
of Dblossoms, are unable fo set their fruit, owing to o lack of sufficient moisture in
the soil at that time, as during seasons when there is o good rainfall and the trees
are in vigerous growth, ar where they are grown hy irrigation, as o rule fhey bear
mueh better erops.  The importance of maintaining a good supply of moisture in the
soil s thus recognised in the ease of this partienlar varviety of eitrus fruit.

When the trees show the want of suffieient plant-food—a condition that is eosily
known by the colowr of the folinge and their weakly growih—the orchard should e
mred with a quick-acting, complete manure, such ag o nixture of superphosphate,
sulphate of mnmonin, and sulphate of potash, the plant-foods whieh are soluble in
the water contained in the soil and are thus veadily taken up by the feeding roots,

Although the above has been written mainly in respect fo citrus ovehards, it
applies equally well to fhose in which other froit trees are grown, Where the lind
has been prepared for hananas, planting should take place during the month, If the
plantation is to he made on old land, then the soil should have been deeply plonghed
and subsoiled and brought into a state of perfeet tilth prior fo planting.” It should
also receive o good dressing of a complete manure, so as to provide an ample supply
ol avuiluble plant-food. In the ease of new land, which has, as a vale, heen serub
that has been recently fallen and burnt off, the fivst operation is to dig the holes
jor the suckers at about 12 ft. apart each way. Good holes should be dog, awd they
should be deep enough to permif the top of the bull or corm of the gucker to be 6 in.
below the surface of the ground.

Care should De exereised in the selection of suckers, butfs, or bits. Rither of
the two latter are preferable, and in the ease of suckers which have broken into leaf,
these should also be eut havd down to fhe butt, Before planting all reots should he
aut off elosely and the surface pared or seraped, excepbing over the buds or eyes which
are allowed for development., Where the butts ave split into seetions (up to four)
aecording to the number and placements of eyes; (hese are planted with the vyve or
eyes faeing downwards,  In the case of butts, 2 to 3 eyes are left spaced aronnd
the butt, any surplus oves being vemoved,  The top having previously been cut down
to the corm and the centre scoved oul.  Better growth is evidenced in each case, and
ag no cut surface is made available (each “plant’’ being covered by a few inclieg
of soil immediately ) beetle borer infestation is not shown,

In old banana plantations keep the gronwd well worked aund free from weeds
and vemove all superfluous guckers; also all bases of plants which have froited.

‘When vecessary manure—using a complete Tertiliser rieh in potash, nitrogen,
and phogplorie avid, such as o mixture of meatworks manure and sulphate of potash
—2 of 1the former to 1 of the latter,

Pineapples ean also be planted now,  The ground should be thoroughly prepared
—viz, brought into o state of perfect tilth to a depth of at least 1 ft—more if
possible—not seratehed, as frequently happens; and when the soil requires feeding,
it should he manured with a complete manuve, whieh should, however, contain ng
superphosphate, bonedust or Naweo phosplate heing prefernble.

Old plantations should be kept in a good state of tilth and be manured with
a complete Tertiliser in which the phosphorie aeid is in the form of bonedust, basic
phosphate, or finely ground phosphatie rock, ot on no acvoint as superphosphate.

The pruning of custard apples should be earvied out during the wonth, leaving
the work, however, as late in the season as pessible, as it is mot advisable to
encourage an early growth, which often means a production of infertile flowers.
1f the weather conditions are favourable passion vines ean also be pruned now, as
it eut back hard they will make new growth that will bear an autumn erop of fruit
instead of one ripening during the summer,

Giape vines will requive eareful attention from the time the huds start, and
they should be rvegularly and systematically sprayed with Bordeaux mixture from
then till the time the fruit is ready to colour, in order to prevent loss by downy
mildew or anthraenose. Sulpluring may be vequirved against powdery mildew,

Where leaf-cating beetles, caterpillars, or ofher insects arve present, the trees or
plants on which they ave feeding should be sprayed with arsenate of lead. Al
fruit-fly infested froit tust be gathered and destroyed and on no aceount be allowed
to lie about on the ground, as, if the fly is allowed 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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Where not alveady completed, the winter spraying with lime-sulphur should be
finished ag early in the month as possible. Blaeck aphis should be fought wherever it
makes its appearance by spraying with a tobaeceo wash, such as black-leaf forty, as
if these very destrnetive insects are kept well in hand the young growth of flowers,
leaves, wood, and fruit will have a chanee fo develop,

The working over of undesirable varieties of fruit frees can be continued, The
pruning of grape vines should he done duving the month, delaying the work as long s
it is safe to do so, as the later the vines arve proned the less ehanee there is of their
young growth heing killed by late frosts, Keep the orchards well worked and free
trom weeds of all kinds, as the latter not only deplete the soil of moisture but nlso
aet as a harbour for many serions pests, sneh as the Rutherglen hug.

New vineyards ean he set out, and, in ovder fo destroy any fungns sporeg that
may be attached to the enttings, it s a good plan to dip them in Bordeaux mixtore
betore planting.  The Jand for vines should be well and deeply worked, and the
cutting shonld be planted with one eve only out of the ground and one eye at or
near the surface of the ground,

Tn the warmer parts which are suifable for the growth of eitrus froits, ihe land
must he kept well cultivated, and if the trees need iveigating they shonld he given
a good soaking, to be followed Ly cultivation as soon as the liond will earry o horse
withont packing.

In these parts froit fly should be systemafienlly fought, as it will probably
make its appearanee in late eitrus froits and loquats; and if this crop of flies is
destroyed, theve will he every chanee of the early evops ol plums, peaches, and
aprieots eseaping withoul mneh loss,

SUBSCRIPTIONS TO THE JOURNAL.

Subseribers are reminded that when a eross is placed in the square
on the first page of the Journal it is an indication that the term of
their subseription ends with the number so marked, and that it is
advisable to renew immediately if they desire the retentioni of their
names on our mailing list.

To farmers, graziers, horticulturists, and Schools of Art the annual
subseription—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 subseription charged to the general
publie is ten shillings.

Farmers particularly are urged to keep their names on our mailing
list, for throngh the Journal they may keep themselves well informed
in respeet to the activities of the Department, and other matters with
which they are directly concerned. Instead of sending just the annual
subseription along it is suggested that, when renewing it, they do so
for a longer term. For instanee, five shillings would keep their names
on our subseribers’ register for five years, By deing this they would
obviously help to reduee clerical labour as well as avoid the incon-
venience to themselves of posting annually the very smali sum
necessary to keep their names on our mailing 1ist.

On another page an order form may be found, and for those whose
annnal subseription is about due what is wrong with filling it up now
and posting it direet to the Under Secretary, Department of Agrieulture
and Stock?
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ASTRONOMICAL DATA FOR QUEENSLAND.
Imn_a_uc_oi{ru'_ri:ﬁw D. EG]’_JNT()N_. F.R.A.8., axn A. C. EGLINTON.,

TIMES OF SUNRISE, SUNSET, Alln! Phases of the Moon, Occultations, &c.

MOONRISE.
1 Aug. @ Firvst Quarter 10 26 p.m.
AT WARWICK, [ © Full Moon 8 58 p.m,
MOONRISE, 7 ) Last Quarter 9 31 p.m.
] 24 ® New Moon 1 87 p.m.

August, September, | Aue., | Sept., 3 irs ;
i Dmso. el e ] 6. 0 o @ First Quarter 9 5? [OSTIN
! ol =) S| As Merenry will be at fts greatest distance, 27
J | | degrees, east of the Sun on the 25th, it will be at
Dato.| Rises. | Bots,  Rises, BSets, | Rizes. Rises. that distance above the western horlgon when the
i ) | | Sun sets,  Though the brilliance of its dise will be
¢ | less than one-half of the maximum amonnt, it will
[ | witrt | e | afford n favourable opportunity for observation when
= (e T ¥ ¢ the daylight has sufficlently faded, Venus, bei
1 03 %10 0 6.10 | 5.34 (1050 11.29 ng
L3T | & | . o N . m :r?llldﬁms |li|ﬂl!:.l‘ up ]aml someéwhat to the south,
| ., , of course, 3
2 | 6B.86 ‘ 5,20 GY ‘ 5.54 | 11,25 | 12.21 Ogatthe E't?ﬂ;‘é.h;n gﬂrlll\:;irl:lemgﬁf\::;lrepaminn from
o . ] west to east of Neptune, hut more than half o degree
8 | 636 520 G8 | 5385120 | L14] further south, Neptune being about E.Sl)l]nmi] Eg;n
. p.m. miles beyond it,
4 | 635 5.21| 6.7 | 5351243 28 | ll-gernl'eury wtﬂli sfatﬂm 637 pom. on the 15t and at
i . o o - -m, on the 15th.
6 I.u{-i‘ 5{22| 6.1 | h36 | 1.8 3.5 Bgi;enun Willﬂsnti ml:1 81 pom. on the st wnl at
% 4 01 - 9 = | 49 p.n. on the 16th.
& 6,33 | 523 6.4 536 | 235 4.0 "‘!L‘fua“ will ttl'iae] raﬁ!;l 240 wan. on the Ist anwd at
7 | 688 | ‘528 G4 | 537 | 819 ang| =g kM. on the 156h,
| | | dupiter will rise at 4°38 aan on the 1t and at
8 | 082 524 63 | 57| 433| b7 6 am on the 15th. .
- 2} 3 aturn will rise at 250 poon. and set af 4'82 a.m.
9 | 631 | 5,24 62 | 538 | HR | 6,89 :;1' 1;1:.011;1;; oh thelhsth it \l\'lll risp at‘1.52 pom. and
e 4 h | L at $'27 aam.
10 | 6,30 | 5.25) 6.0 538 6.4 | 7.81 \\'hteu Eh:! l-lnuthe{m ‘Enrlos]s cci\umﬁ into view after
e 5.5t ' sunset. on the 1st it v w bending downwards,
11 | 629 “-%‘ .54 ‘ .39 ""’2| 8.25 | Slightly to the right, about 10 degrees west of the
12 | 6.20| 5.96) 5.08 | 530 | 7.50| 9.31 | SO ECHIAL.  otiooably thelined.  and about
| more noticeably ine 5 &
18 | 628 | 526 5.56 | 5.40 | 8.42]10.22 | 10 degrees furthor west, i
14 | 6.28 | H.27| 5,56 | 5,40 | 9,34 | 1238 |
Z & [ 8 8ept. O Full Moon 12 47 p.m
15 | 6.26 | 5.97| 554 | 541 |10.27 | .. e Pt
2 Pl 16 ,, 3 Last Quarter 7 12 a.m.
16 | 6.95 | n.es| 568 | ba1 [11.27 1225 22 ,, @ New Moon 9 4l p.m,
17 | 6as| nos| spel sa2| .. | Lo 30 " ,» ( First Quarter 12 57a.m,
| : | gee, Gth Seplember, at V.04 a.m,
18 6.93 529 551 5.42 ?‘2{%7 298 Pti”ﬂgei': 21at Snptambe:". at 2.‘5" p.am.
= P | Boon after sunset on the 2nd it will be noticealde
19 | 6.22 5.2'-![ 5,50 | bA43 1‘3I| 3-'-'4i mﬁhm mtrlo:nﬁmd Srt;.lm T"l I:n?n t|ie vcr;-;tPi;.;t:
548 | 5.4 . X i, the Moon being almost in the zenith at
20 | 6.21 | 530 548 | 543 | 284 | 412 \yawiek; and Saturn 6 degrees (the length of the
91 | 6.20 | 5.80 547 543 ) 5.80 458 Southern Cross) northward of it. —Saturn, which
22 | 6.1 | 5.31] 546 | 548 | 4.41| 5.90 | The sttt of Sogittuctun aines. the end of AREL
= ‘ e el s ; i like the Sun orif 'iﬁn:ln;’m:lomﬂﬂln fnm':stﬂ an]&'rl:atrml."lé
23 | 618 | B.A81) hA4Ab | Had | B35 6.9 | jts steps, which It will continue to do till the end of
24 617 | 5.32| 5.44 | 544 | 621! 640 ﬂll]c _vtmlrtu;mn it will reach the same position it hell
o i < s - 3 abon K May.
25 ‘ 6,16 | 532 543 | b | 7.2 | 7.4 ;mn{n:]wl}sl reach iiamgrrriﬁnt. c{?nmfﬁkm’ 46 degrees
" - . | e PARD O e SN, on 12th, i W, l‘ema.in Ui
® | oib| 68| 848 bts | 700 708 | B s ion s st § bk sud
97 | 614 5.33| 540 | 546 | 811 8.84| P v will continne to inerease for another month,
Mereury will be passing from east Lo west between
28 6.13 5,33‘ 5,80 | 545 | 845 921 | Earth and Sun on the 21st, but a transit will not
% 612 | 583 538 | 547 | 9.19/10.1 6 g::]r;lr, Mereury passing about § degsees sonth of the
. L wlpe | . - . . .
! 58 5 4 e - The Sun will reach the equinoctial point, erossing
30 | 6.11 r B.34| 237 | 547 | 957 1LT 4 cplostial equator at 4.36 a.m., on the 24th when
a1 '610! 5840 ... o .. |1040 . | there will be 12 hours night and 12 hours day.

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S.,
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the
times given above for Warwick ; at Goondiwindi, add § minutes; at St. George, 14 minutes;
at Cunnamulla, 26 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes,

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

It must be remembered that the times referred to are only roughly approximate, as the
relative positions of the sun and moon vary considerably.
[All the particulars on this page were computed for this Journal, aund should not be

reproduced without ackoowledgment.|



