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The Current Issue . 
The present position in respect to banana "Bnnehy 'Top" investigations is 

fully reviewed in n report to the Minister (I-Ion . W . N . Gillies) by the interstate 
committee of scientists appointed recently to inquire into the causes of the problem 
its oecurienee has created . The banana `weevil borer is also the subject of a special 
report by Mr . a . L. Froggatt, L.Sc . A1r . C . T . White, F.L.S., in addition to his 
regular feature, has some interesting notes on two Nveed pests-one quite neNc-which 
: re causing concern to faruters in some localities . Tables mid appendices supple-
mentary to Mr . l~lcltmd's recently concluded series on Irrigation in Qneensland are 
included in this issue . Mr . Shelton continues his instructive articles on breeds of 
pigs, and adds a special illustrated note on the serions losses to the bacon industry 
throngli careless and ernel handling of pigs in the saleyards and in transit to the 
factory . Fruit fly investigation in the Stantliorpe district is the subject of an 
important report by 1f . IInbert Jarvis. A1r . t2uodling's notes on the Upper Burnett 
kill interest prospective settlers in that region . Another very useful contribution is 
a special note liy 11r . Edmund Jarvis, aecoinpartied by a coloured plate, on beetles 
affecting sugar-cane . Other seasonal features add to the valuo of a good April issue . 

Bacon Pig Classes at the Brisbane Show. 
The pig schedule for the next Royal National ShoNv at Brisbane in August next 

provides for the entry of a. nety class for bacon pigs of any breed . Conditions 
prescribe the entry of three pies weighing, respectively, from 100 to 130 lb. None 
but prime quality animals will be eligibly to win in this class, and they unist have 
been fattened by and be the property of the exhibitor. 

	

Liberal prize money kill be 
anvarded successful exhibitors . 

	

This nety class replaces bacon pig classes at previous 
sho\cs, and it is created for the pin-pose of encouraging competition among bacon-pig 
raisers . 

	

A big entry is anticipated, for the bacon industry in Qneensland is expanding 
rapidly and there is an ever-increasing demand front the factories for first-quality 
I:aconers. 
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ANNUAL RATES OF SUBSCRIPTION . 
Farmers, Graziers, Horticulturists, and Schools 
of Art FREE on prepayment of I/- to cover 
postage . Members of Agricultural Societies. 
5/-,including postage . General Public, 10/-, 

including postage . 
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Science and Agriculture. 

Efficient protection must be afforded to those concerned in the producing. 
industries, and Queensland should at once consider the necessary means of affording 
this protection, ;in([ the preparation of scientific workers in this field ill the future . 
This was one of the conclusions reached by Professor Goddard, of tile Queensland. 
'University, in tile course of his presidential address at tile first annual meeting of 
the Eutoinological Society of Queensland, at which the Acting Premier all([ Minister 
for Agriculture (Hon . W. N. Gillies) presided . In giving his reasons for this 
eonclnsion, Professor Goddard mentioned the difficulty of obtaining plant pathologists 
for work within, the State. The Director of the Inipcrial Bureau of \Mycology, he 
said, intimated, in the course of his visit to Australia. last year, that it was 
impossible to train rnen for Australia, owing to the world demand, and that it was 
1iceolnirg more evident that we must train our omi plant pathologists . The need 
for many plant pathologists is becoming acute. Sketching tile policy of the 
Entomological Society, Professor Goddard pointed out that the uork of the society 
is bound ill) with entomological problems of economic interest and grave national 
concern. Success in attempting to unravel these problems eau be hastened, and 
even in some eases trade possible, only by the co-operation of investigators, whose 
interests to a very large extent overlap, or are. of such a nature that a mutual 
interchange of ideas or mutual criticism of methods is essential to progress . -Mutual 
co-operation is thus essential to the progress of economic entomological research 
viciA- ed from the national aspect . It was, he said, with this idea in view that. the 
Entoniologieal Society had been founded, and the doings of the past year gave good 
grounds for anticipating, a very useful career of work . After a brief location of 
some of the well-known problems just now confronting procuc~rs in tile various fields 
of land industry, and enildtasising the enormous lu"_" : ; involved, lie went on to say 
that any individual who has the disposition to measure the requirements necessary for 
national existence in and development of the Coniniomcealth most recognise that it is 
of the greatest importance that we retain perspective on national lines (as between 
primary and secondary industries) and not only recognise, but assimilate and 
eoustantly apldy, tile fact that Queensland, in common witb other States of Australia, 
has been adapted by Nature to be fundamentally and essentially a country of 
primary production. Another conclusion drawn from a. noteworthy contribution to 
current thought is that. it is absolutely necessary to provide for education in the 
higher branches of agriculture if Queensland is to be provided with such experts as 
are essential to the security and progress of her great basic. industries. 

As Others See Us-Australia from a New Viewpoint. 

:1n excerpt froul an article in tile `'Century" inagaziiw (.January, 1924) by 
Alfred Pearce Deunis, Special European Representative, United States Department 
of Conunerce :- ̀One may take :is a simple illustration the most primitive form of 
agriculture in one of tile most remote and lonely spaces of the earth's surface. 
Tire Australian shepherd, who conserves hay and roots for feeding his flocks during 
the winter, has hardly risen from the pastoral to the agrieulturai stage of human 
culture He would seen . to represent the ultimate in economic independence and 
isolation. Here is a. man whose trade is older than that of Ishmael, anal whose liabits 
reriain substantially unaltered since the day of the Aryan dispersion . Yet the 
welfare of this lonely shepherd, roaming the wide spaces of earth, is intimately 
bound ulp with a circumscribed industrial region in a. smallish island on the other 
side of the globe. When the British Government in 1911 unloaded its accumulated 
wool stocks on the market, the Bradford spinners quit importing, and there ivas not 
a sheep-herder on the lonely plains of \eiv Zealand, Australia, and Argentina who 
did not feel the pinch of hard times." Comment would be superfluous, but it is 
interesting to compare this most amazing view of Australia and the lives of "her 
lonely shepherds, roaming tile wide spaces of the earth," with tile following 
paragraph in tile "Brisbane Courier" of 12th February, 1924 := ̀Tlie usefulness or 
the aeroplane lias been demonstrated in the present floods in the Western creeks and 
rivers, and machines are being used in tile carriage of mails and passengers over the 
rivers, while in soine cases ,bearers are being conveyed to tluir depots." 



APRIL, 192-1.] 

	

QUEEN"SL_VhD -WRIOULT1=RAL JOUIZN"_~L. 

	

263 

INVESTIGATION OF 1° BUNCHY TOP" DISEASE OF BANANAS. 

Following is a. report of a committee appointed as the result of an agreement 
betucen the Comnioniccalth, New South II'ales, and Queensland Goseraamcnts to 
investigate certain aspects of the bunchy top disease of bananas and made available 
by the Acting Premier and Minister for Agriculture cuad Stock (Hon . It' . N. Gillies) . 

Terms of Appointment. 

The chief relevant clause of the joint agreement is : "That a scientist represent-
ing each of the parties concerned should forin an Advisory Committee to inquire 
fully into the investigations which have been made in the past, to advis,- as to the 
existing position, and to snake recommendations to each of the three Departments 
concerned as to furtlicr investigations." 

Mor-, explicit instructions weae contained in our letters of appointment dated 
5th February, in which the following paragraphs occur :- 

"In addition to reviewing the past and present position regarding bunelly 
ton, it is desired that the committee will make recommendations as to the 
general lines of future research, and -will suggest suitable qualifications for 
file necessary research officers and their assistants and the scheme o+_ : organisa-
tion necessary for the control of the work, and will indicate persons possessing 
those qualifications and available for the work . 

'At is also part of the scheme that the connuittee shall render its report 
not later than about the 1st Marela." 

Proceedings and Itinerary. 

The couunittee held its first meeting at the School of Agriculture, Sydney 
University, oil Tuesday, 19th instant, when a progrannue was outlined which would 
enable it to acquire the necessary information for this report . On the following 
naorninQ, the coui :uittee had a long interview with Dr. (;. P. Darnell Smith, Biologist 
to the Department of Agriculture, who la :.s done inuch more work oil file problem 
than anyone else, and who had already furnished us with valuable reports. In the 
afternoon we inspected file glass-houses recently erected in the Botanic Gardens for 
the use of Dr . Darnelt Snaith and his staff, and left for the Tweecl the same 
eveniu(==. We arrived at Murwilltuul)ah late oil Thursday night, and spent the 
following clay inspecting banana. plantations to the south of Murwilhunbab, including 
those of -1r. :Roberts and -Jr. Wells on the Soldiers' Scttleuaent at -Mullunabinrby, 
and the promising young pl:autntion of -1r. Lyons at -North Burringbar . In the 
evening- w'o had interviews with _Mr. F. C. Smart, President, and Mr . P. \1 ' . Stuart, 
Secretary, of the Dlurwillunlhala 1'ruitgrowers' Association, and -ir. 1'. Hunter, 
Director of Soldiers' Settlements in the Nertl: Coast district, who supplied us with 
valuable information. 

On Saturday, ?3rd instant, accompanied by Mr . E. A. Brown, we inspected a. 
number of plantations in the Tweed Callcy, including those of Mr. -larks and 
Mr . Sutton, of Terranorn, and -Mr. 11rown, -lr. Anthony, and Mr . Tierney, of 
Barney',,Point, on all of which a considerable amount of field experimental work 
oil the troatauent of the disease has been varied out. Ill the evening we gained 
some further useful information from Cinith, Secretary of the Tweed Heads 
Fruitgrowers' Association, and a few local growers. The following morning, under 
the guidance of -lr. 1' . C. Smart, we visited the Bilambil Soldiers' Settlement ant 
made a close inspection of Mr. Ormsby's plantation . Iii the afternoon we were 
joined by Messrs . Williams and Collard, of the fruit inspectors' staff of the 
Queensland Department of Agriculture, and proceeded to the productive plantation 
of Messrs, Skinner and -lorley, all([ called in to see a young plantation oil the farm 
of -fr. Dean of Cobaki . 

Starting from Coolangatta oil Monday naoraling, and still accoanpanied by Messrs . 
tiVillinnas and Collard, we inspected a rrunaber of plantations ill the Currumbin district, 
including those of -1r. Allen, -1r. Freeman, :in(! Mr . -loorhouse, which were stated to 
be representative of the plantations in Soutlwrn Queensland, and arrived in Brisbane 
the same evening. 

The greater part of Tuesday was Spent ill interviews with Messrs . H. Tryon, 

.I. C. Briinnich, A . I1 . Benson, Willianas, H. Collard, and R. W. Peters, of the 
Queensland Departaneaat of Agriculture; Mr. Freeman, a large grower who had 
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previous experience of banana. growing in -Piji, and Mr. R. G. Bnrtlett, who lia(l 
previously been an officer of the Fruit Branch of the, New South Wales Department 
of Agriculture in the North Coast district-all of whom afforded useful information, 
especially regarding tile condition of aff,irs in Queensland, and made valuable 
suggestions. Late in the afternoon we motored out to the newly-infected area at 
Brookfield, on the north of the Brisbane River, where ive saw unmistakable signs of 
the occurrence of the disease. 

()n Wednesday, we had some fnrther iutcrestiug evidence from i\Rr . W. P. 
C'hristie, one of tile banalui. industry representatives on the 1 "'mit Marketing 
Committee. 

Devastating Effects of the Disease. 
We thus lviel more than n passing ;?lance at tile ravages of bnnchy top as we. 

traversed the country front adullumbintby, on the Brunswick, to CurrtunNn across 
the border, and heard from ;,rowers on their own plantations their experiences of 
this terrible scourge. All three members o. the conunittee are agreed that the have 
never seen in any country more calamitous effects to a flourishing industry brought 
about by a plant malady. No plantation visited was free from tile disease ; many 
lead been completely wiped out by it ; many more were on the point of being 
abandoned, tchile even the majority of tile men who had suffered least were convinced 
that they would be "down and cn+t," as far as banana-growing was concerned, unless 
some preventive measure was fortheotning in the near future . Before the disease 
appeared, the beautiful valley of the Tweed and its environs must base presente( 
a most attractive picture, with its volcanic, hillsides dotted over with flourishing 
banana groves . To-day, in spite of the great natural scenic beauty, the feelings 
engendered are akin to despair as the productive lands are gradually being replaced 
1) 'v ;i. weed-grown wilderness, and a thriving rural industry threatened with 
extinction . 

Symptoms. 
The symptoms of bunhy top are very characteristic . The leaves of the affected 

plant are shorter and narrower than normal . They become bunched at the top of the 
pseudo-stem, owing to the failure of the leaf stalks to elongate . As a. consequence, 
the expanded leaves are more erect than in a healthy plant. 

The individual leaf of bnnchy top plants shows, besides this dwarfing, several 
characteristic features, such as abnormalities in colour and texture. They are- 

(1) The appearance of dark green streaks on the midrib and on the leaf stalk 
adjoining. These lines may vary from small spots to two inches in lengtit . 
According to Dr . Darnell Smith, this is the first infallible sign of bunch. 
tolr. It is most easily seen after the white bloom, which covers a portion 
of the young plant, is rubbed away . 

(['.) Irregular, nodular lines of dark green colour that run between the main 
veins, particularly at tile base of the leaf blade. In the normal leaf, tl!c 
whole area between the main veins is faintly lined by secondary vascular 
strands. These lines are of even width and show no marked colour 
difference . In tile affected plant these fine lines are frequently replaced by 
some two to five irregular and stouter lines which appear gorge( with 
green colour. 

(3) As the bnnchy top leaf grows, it remains paler than the rich green of 
the normal plant, gradually assuming a more yellowish line . 

(I) The surface of tile mature bnnchy top leaf becomes markedly corrugated . 

(5) There is a difference in the texture of the bnnchy top and healthy leaf . 
The former is brittle and easily crushed in the liand, when it makes a. 
characteristic crackling noise, having none of tile elasticity of the normal 
leaf . 

Such symptoms may be shown by leaves produced on suckers of any age from 
their first emergence from the ground to fully grown stems throwing a. bunch. Cases 
have been observed in which bnnchy tops has not become apparent on a shoot until a 
bunch is emerging or even hanging exposed. In this case there may be no leaf 
symptoms, but tile intlorescence shows green tips at the apices of the normally purple 
bracts . 

	

The fruit, where any is proilueed, is stunted and abnormally brittle . 

Abnormal changes are to be seen in the root system . The healthy banana plant 
has roots of two types ; (1) A spreading system of white fleshy roots, and (2) a large 
number of fine lateral roots borne upon these. The lateral roots are principally 
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eoncerued with absorption ; they arc comparatively short lived and normally die in 
acropetal succession . The main roots of affected plants are usually duller in colour 
and have purple patches upon them . They rot basilmtally. The lateral roots appear 
unhealthy or withered and may be (lead before the decay of the main roots iuvolv ;;s 
them . 

Dr . Darnell Smith has described 'various pathological changes observed on cutting 
open bunchy top plants . Some of these we saw, but. it was not possible to make 
sufficient observations upon them to express au opinion as to their constancy. Sneli 
are the development of yellow to red-brown or black streaks accompanying the vascular 
strands which are shown ou cutting across an affected corm, the less rapid development 
of a purple colour upon Cut surfaces of the affeeteal stem, differences in the consistency 
of the sap from affected and healthy plants, and so on . 

It was no part of the duty of the committee to investigate the disease mic`tc-
scopically. This fact and the shortness of time prevented our making observations 
upon . the ruany points of pathological interest that we observed. Iii Brisbane, 
however, fresh material of buueby toll and healthy leaves was obtained from Brookfield, 
and examiac(l microscopically . From this examination it was abundantly clear that 
there is in the bunchy top plant a. profound modification of the normal structure. 
These modifications of tissues which give rise to the first symptoms of bunchy top 
crust have originated in the leaf during developnacut. hence, a plant which is said to 
become bunch top rapidly-e.g ., on the expansion of leaves after rain-does not 
really do so, for leaf abnormalities must already have begun to develop before the 
leaf expanded . The modifications observed are not, in the ordinary sense, lesions or 
disease spots such as are produced by a fungus or bacterium attacking that particular 
area . They are rather the visible sign of abnormal developments in the leaf tissues, 
which interfere with tile physiology of the leaf . It is clear to us that a critic :al 
microscopical co~Tal)arisou of the healthy and affected banana plants will be of much 
interest in the subsequent investigation. 

Effect of Disease upon Growth of Plant. 
A plant affected by bunCliy top does not necessarily (lie rapidly. On the otlcer 

haud, we have seen may affected stools that were of considerable size and looked 
remarkably vigorous . 

	

If a- sucker or young plant is attacked it may die, or be rooted 
out or choked by weeds. The stool of au older plant may persist for some seasons, 
throwing fresh affected shoots . In his reports, Dr. Darnell Smith, has recorded that 
bunchy top shoots may rot off owing to the accumulation of water in the funnel-like 
top caused by the obliquely ascending leaf blades. This we have frequently observed, 
but Ave have ;also seen quite old bunchy top stools in which such a rot is not a feature 
of the malady, 

From bunchy-top stools there may arise shoots that appear healthy. This we 
have been told on more than one occasion by men on whose lvowers of observation we 
we feel we can rely . Moreover, we ourselves have seen in plantations that were 
,abandoned because of bunchy top shoots arising from badly affected stools that 
appear healthy. These have developed since the recent rains. Such plantations 
were evidently thought sufficiently hopeful by their owners, who had neglected 
them for a time, to justify the resumption of cultural operations . Such cases of 
apparent "recovery" on the part of occasional suckers from bcuechy top plants are 
quite possibly merely temporary, but it is not impossible that from them bunchy 
top-resistant strains might be obtained . Only observations over a period of time 
could determine this point, but we feel that they are worth making . Our evidence 
suggests that this was one of the methods employed in Fiji to overcome the epidemic . 

History of the Disease in Australia. 
The disease was first noticed in New South Wales more thau ten years ago, and 

appears to pave spread from one centre in the Tweed area in all directions . Iu 
making this statement, which is generally borne out by the evidence of numerous 
planters, the mysterious nature of the disease is kept in mind and no prejudice in 
respect to the cause of the disease is exercised. 

A certain grower, suspicions of the health and appearance of his plants, for-
warded some specimens to the Agricultural Department of \Tew South Wales for 
examination. Nothing in the nature of disease was detected io these specimens, and 
for a time the generally accepted explanation of the malformation of such plants was 
that it was due to some influence of a local nature . The extension and persistercee 
of the trouble, however, eventually led this grower to refuse to supply suckers to 
other planters. From numerous planters who gave evidence before the committee 
it was gathered that it was generally believed that the disease had emanated from the 
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neighbourhood of this particular plantation . The disease became known first as 
"Cabbage Top" or "Curly Top," and later as "Bunchy Top." 

During the last six years it has sin-ead through the district. attacking plantations 
separated b}- miles from previously afl'eeted areas. Isolation gave no protection, 
and the rapidity of distribution and the varied and sporadic intensity of the disease 
baffled the planters, many of whom, on rlie appearam-c of the disease in their 
neighbourhood, foresaiw the ultimate destruction of their entire plantation . It 
became quite a Habit for planters to estimate at a ininiinmn the life of a plantation 
once the pest had made its appearance. It seems to have early become very well 
established at Terranora, and to have ravaged that area. in most parts Nvith great 
intensity. 

Despite the efforts of fruit experts, scientific experts, and the planters, the 
disease continued its march, until it was recognised that in New South Wales the 
banana . industry appeared to be doomed ; nothing seemed to prevent the disease 
from spreading to the more southern areas and repeating the ravage accomplished in 
the Tweed district. 

Au attempt to prevent the disease fcDin extending further South w:ts made by 
establishing a buffer area . Spell was effected at Byron Ba, and as no plants to 
the north of this area were allowed to pans to the South,' and a natural barrier 
existed in the. neighbourhood in the form of a mountain range free from banana. 
cultiVation, it Nwas hopcit that by this ine:ms the distribution of the disease would 
be limited. Despite these precautions, the disease made its appearance in 1922 at 
Bangalow and in the neighbourhood of Lismore, and has been recorded from the 
Richmond River area. during 1923. 

The first record of the disease in Queensland was made about eight years ago at 
Currumbin. One planter, with considerable experience in banana. growwing in Fiji 
innuediately prior to settling at Currumbin, informed the committee that he obtained 
corins from tire neighbourhood of the plantation where the disease had been detected 
in Neiv South Wales, the owner of this latter plantation acting in a noble spirit in 
refusing to dispose of plants to new planters . A very large proportion of the young 
plants very soon showed signs of disease, which was at once recognised by him as 
bunchv top, so familiar to him in 7!'iji. Replanting was necessary, and the plants 
for this purpose were obtained from another source . _\"o sign of bunchy top was 
o-een in these ;: or three .ears. 

A plantation adjoining was stocked with material from the same source in New 
South Wales, and of the 1,000 plants file greater number showed bunchy top. 
After replanting with stock from Samsonvale no bunchy top appeared until after 
three years. 

The evidence of this planter, supported by that of other planters, seems to 
indicate that the first record of the disease was made from a plantation which had 
been stocked iwitli affected material froin a definite centre in the Tweed area. 

The disease has spread through the banana-growing areas of South-Eastern 
Queensland in a manner comparable to that of the Tweed area of New South Wales. 
The seriousness of the epidemic was soon recognised by the planters . Immediately 
the disease was detected at Currumbin, it was suggested that the services of au 
Entomologist should be enlisted, and -Mr. Tryon visited the Tweed (Terranora), ill 
New South Wales, and Currumbin, in Queensland . 

The disease became more and more widely distributed, and it became quite 
clear that the banana- areas of Soutli-Eastern Queensland were in grave danger of 
extinction . I,arly in 1920 it was suggested that experimental plots were necessary 
for the carrying out of manurial experiments. Visits to the area were made by the 
Government Fruit Culture Expert, Cheinist and Plant Pathlogist during 1921, and it 
was recognised that the manurial experiments should be replaced by entomological 
and pathological investigation. Towards the end of 1922 it was reported that at 
Currumbin and Tallebudgera 112 plantations ; representing 1,2:10 acres, were affected 
in varying degree, and it "was urged that a scientific investigator should be stationed 
in the area . The matter of bunchv top iwas at that time still being investigated by 
Dr . Darnell Smith in New South Wales. 

On 9th Septeinher, 1921, the Queensland Govermnent issued a proelaination which 
prohibited the removal of any plant of the genus 11usa (banana) excepting only the 
fruit thereof, from or out; of any nursery, orchard, or other place in Queenslandbeyond 
an area defined as "The South Coast Fruit District." 

The progress of the disease in the south-eastern areas and the impending danger 
to the areas north of the Brisbane River led to an agitation for the erection of a 
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buffer area . This was considered impracticable; in view of the heavy eoinpensation 
which would be involved and, further, as a strong natural buffer area. had proved 
to be useless in New South Wales. 

On 22nd December, 1,923, the Government issued a- proclamation rescinding that 
of 9th September, 1921, and proclaiming a eider area over v-hieli the restrictions 
embodied in the earlier proclamation would be exercised . In doing so, it was hoped 
that it might be possible to prevent the march of the disease north of the Brisbane 
River. 

In February, 1924, the disease was recorded at Brookfield, north o£ the Brisbane 
River, the nearest area . of infection previously recorded being distant bete~een 40 and 
50 miles. The committee visited one of the plantations at Brookfield and saw quite 
a number of diseased banana plants . There can be little doubt that the Brookfield 
records will be n.nltiplied on systematic inspection of the plantations . 

There can be little doubt in viewing the history of bunchy top in New South 
Wales and Queensland that the disease has been primarily distributed from a definite 
centre in the Tweed district . The distribution has been facilitated by the transfer 
of young plants and eorins from this centre, there being definite proof that such a 
source of supply was available for the stocking of new and young plantations. 

Bunch), top has been known in Fiji for more than forty years, and there can 
be no doubt that tile Fijian disease is identical with that known to-day as bunchy 
top in New South \Vales and Queensland . The disease still exists in Fiji, but, 
despite the destruction. effected by it since 145.x, is, according to evidence given before 
the committee by a. planter with nearly ten years' experience in the industry in Fiji, 
no longer regarded as a serious menace . The prevalent idea, according to this witness, 
is that the disease had spent itself in those islands. In certain local areas the 
disease appears under suitable conditions, as on flat lands when flooded, but the 
suckers from such affected stools do not develop the disease in musts eases. There 
can be little doubt that the disease still exists in Fiji. According to the evidence 
of many planters, banana stock was imported into the Tweed area from Fiji and 
planted at a spot where some short time later bunchy top is reported to have 
appeared, this being one of the earliest occurrences, and possibly the first, in Australia. 
This locality fits in v-ith the central area from which the disease appears to have 
extended over the Tweed area, and, further, supplied nnieh banana. stock to Southern 
Queensland . 

The evidence available thus renders it highly probable that bunchy top was 
imported into Australia. from Fiji. 

Present Position, 

The banana industry in the affected areas is to-day in a hopeless condition, and, 
unless something unexpected intervenes to stay the progress of the disease, it won,([ 
seem evident, in the present state of our knowledge, that there will be an extension of 
the region to embrace the plantations further north. 

Barriers and buffer areas, in the light of experience, appear to be of no avail. 
'throughout the recent tour among many plantations only three were seen where the 
disease played, as yet, a minor part . Certainly these plantations had been well 
prepared before planting, were urn excellent soil, had an aspect which could be regarded 
as ideal for banana- culture, and were well eared for. Yet, in many other plantations 
in which everything appeared to have been done to ensure good results, the disease 
was rampant. 

There have been numerous visits to all pmts of the affected areas by scientific 
men and fruit experts, both in New South Wales and Queensland, and any suggestions 
made have been tested out by the planters, and many of these men have carried out 
a vast number of experiments independently. 

The position to-day is that it is generally recognised that all efforts are being 
made in the dark . As time went on, every working theory collapsed, and now the 
planters reeognise that they are in the hands of fate . 

Experts cannot but profess ignoranee in respect to the cause of the disease and 
cannot advise planters to follow any particular course, as the experiences of one 
planter, who has clone all that neighbours on less affected plantations have done, 
indicate that we are dealing with a disease whose vagaries, in the present state of our 
knowledge, are inexplicable . 

The position is well summed up in the statement (made by a grower whose 
plantation has been affected to only a minor extent) that "everything does good, but 
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in the end bunnchy top will come out on top." One grower, with considerable 
experience in the industry in Fiji and Queenslaud, whose plantation has so far been 
affected to a, minor extent, is strongly of the opinion that the disease will spend 
itself as ill Fiji. He adopts the practice of selecting suckers from affected stools 
when planting, thinking that thereby a "salting down" of the disease would be 
effected . Yet, although optimistic in respect to the ultimate fate of the disease, he 
recognises the terrible devastation at one time brought about in Fiji, where the 
lrroblcin was not investigateit on a scientific basis. This grower, like all others, is . 
strongly of the opinion that the position of the industry at present is perilous, and 
that any help which may be of use to the industry must come from scientific 
investigation. 

A very large proportion of the plantations has been wiped out, and in most of tile-
others the strruggle is markedly in favour of the disease. It is quite common among 
the majority of growers to estimate the time which will elapse before a plantation 
will cease to be a financial proposition. 

With faint qualification in favour of those plantations where ideal conditions 
and culture obtain, it would appear in the present state of our knowledge that lu-°k 
is on tire side of those growers whose plantations are still affected to only a minor 
extent . 

Economic Effects of Bunchy Top 

The most obvious losses caused by the disease are those sustained by individual' 
growers, which losses have frequently been extremely serious. Many men who started" 
growing bananas after bunchy top had made its appearance, but had not assumed 
the proportions of an epidemic, lost practically all the capital they had investe:l, 
although others, who had a few good years behind them, came through the financial 
ordeal fairly well . Apart from that, the cumulative effect of these individual losses 
means a great deal to the State in the shape of decreased returns in income tax, 
railway revenue, and inany other ways . We were supplied with reliable figures 
illustrating this, only a few of which need be quoted . 

The number of cases of bananas railed from Tweed Heads for the last three-
,years ending 30th April has been as follows :- 

1921-22 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

143,000 

1922-23 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

131,000 

1923-24 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

under 50,000 

in spite of many new plantations coming into bearing each year . Similar figures 
for the month of January in the last two years were- 
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. . 

	

. . 

	

. . 

	

. . 

	

12,000 cases. 

1924 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

3,500 cases. 

The total output in the Currmnbin district has dropped from 100 tons per week 
to 40 tone, in eighteen months . 

One grower, whose books we examined, sent away from his 14-acre plantation-
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3,725 cases. 
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. . 

	

, . 

	

3,500 cases. 

1923 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

. . 

	

1,670 eases. 

and in another six months lie expects to be do~ra to nothing, as his plantation is over 
SO per cent . "bunchy." Another stated that his production had dropped from 
50 cases a week to 5 within two years ; while still another was producing up to 140' 
cases a week two years ago and to-clay his production has dropped to nothing. 

Well antlienticated yields of over 300 cases per acre are on record, and a gross 
revenue of £2,000 a year from 10 acres of bananas has been obtained in one instance 
before bunchy top appeared . In some of these cases the productive land has now 
gone out of bananas or is in danger of going out with bunchy top altogether in a 
few years or even months . The acreage under bananas in New South Wales showed a 
steady inerease from 2,040 in 1915-16 to 5,740 in 1920-21, but has declined to 3,800 
in 1922-23 owing to the effects of bunchy top. Before the effect of the disease was 
felt, the average farm value per productive acre in New South Wales varied from 
£55 to - £62 per acre-a, figure which greatly exceeds that of any other crop grown 
extensively in New South Wales or Queensland. 
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There is another economic and national aspect of the question . 

	

From every point 
of view it is eminently desirable that the number of primary producers in Australia 
should be greatly increased. Banana growing, until recently, provided an excellent 
opportunity for successful closer settlement on small areas. It 1vas, doubtless, this 
fact which induced the authorities to establish several soldier settlements in New 
South Wales with banana-growing as a main occupation . We visited two of these 
soldier settlements-one at Mnllumbimby and one at Bilarnbil. At the former thirteen 
ex-service men were settled on banana blocks of about 20 acres each . To-play only 
six remain, and it appears certain that this number will be further reduced in the near 
future owing to the havoc caused by bunchy top. Indeed, it has been decided to turn 
the blocks into dairy farms, Zvhich will require a mnuh larger acreage and will give a 
very much sinaller production per acre . At tile Bilanrbil settlement, thirty-six out 
of the thirty-eight original soldier settlers still remain . When it was started, it looked 
like developin;Y into the best soldier settlement in Australia, anal such it would doubtless 
have proved had not the dreaded bunchy top made its appearance 

	

Unless some remedy 
is found very soon it will also have to be redesigned for dairying, for which purpose 
it is much less suitable . 

	

These two settlements represent only a fraction of the trouble, 
as there are other settlements and "single-soldier blocks" scattered all through the 
chief banana-growing centres. The loss to the national exchequer incurred in this 
way, mainly through bnnchy top, promises to be quite serious. 

When the banana, industry was :it its zenith a few years ago, very high prices 
were paid for suitable land, up to £130 per acre for land covered with lantana, and 
tip to £800 for bearing plantations . 

	

Such prices were actually justified by the returns 
of tile growers at tile moment, but Mien bnnchy top affected the crop, the whole 
prospect tivas altered, as no other crop on such land would give a return commensurate 
with this high capital value. At the same time, much land that was not suitable to 
tile rather exacting requirements of the banana Nvas planted, and this may have 
contributed in some measure to the reduced returns sometimes attributed to bunchy 
top. 

It would be difficult indeed to estimate the total economic loss caused by this 
mysterious plant disease, but, in tile opinion of growers as well as tile committee, 
it is great enough to warrant tile cxpeuditnre, on the part of the Commonwealth 
Government and affected States, of an even larger sum than that agreed upon at 
present. 

History of Investigations in Australia, 

The "Aoricuitnral Journals" of New South Wales and Queensland contain 
several references to bunchy top, extending over the past four years. Strictly 
speaking, these reprcscrnt the only literature available for a student of the disease. 
However, we have had placed at our disposal a number of reports from various 
officers of tile Agricultural Departments concerned. As the committee is asked to 
report fully, and, presmnably, in an ar pa, to manner, upon the investigations that 
have been made in f1w past upon bnnchy top, we feel that we should be failing in 
our duty were we not to say that there has been a. regrettable amount of delay in 
investigating this serious disease in the thorough manner that it warranted. We 
find that various ollirers in the Departments concerned were fully aware of the 
potential danger of the trouble, at least as far back as :June 1921, and asked that 
a inan be detailed to investigate it . Apparently, this xvas found impracticable . 
Possibly, some .of tile difficulty arose from the fact that the outbreak began to assume 
epidemic proportions at tile border of two States ; thus delay was occasioned in con-
certed action . In New South Wales, Dr . Darnell Smith has devoted much time to the 
problem . As scientific investigators oursdves, we fully appreciate the difficulties 
under rvicich lie worked, but we feel that much valuable time would have been saved, 
::nd probably great financial loss averted, had he, or some other qualified person, ha .d 
the time and facilities placed at his dism-al for a thorough investigation of the 
problem in a field laboratory . A scientific investigation can only be expected to 
give results of permanent value if it. be conducted along carefully considered lines 
and the investigator has at Iiis disposal the requisite apparatus and other facilities . 
This we consider has not been the ease, and in consequence the results obtained are 
disappointim ;p; and in some cases invalid. To avoid misunderstanding, we would 
specifically state that we attach no blame to any individual, Department, or Govern-
ment. All probably have been the victims of eireumstauces, but tile fact remains 
that a flourishing and remunerative industry has been brought to the verge of ruin 
in some areas, while the whole of the banana-growing districts of the Commonwealth 
are threatened . From an economic and commercial point of view, as well as from 
a scientific, the problem will be much more difficult to solve now than it would have 
been even three or four years ago. 
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The first published account of bunchy top in Australia known to us is in an 
article in the "Agricultural Gazette" of New South Wales (xxx ., p. 509, 1919) Oil 
"Bunchy Top in the Tweed District." The disease was even then a very serious 
one in the area . III the article is a list of symptoms together with a. discussion of 
possible causes. Bunchy top was regarded as clue to root decay, with an indication 
ilnat the decay might be due to drought or flood or both in sequence . The possibility 
that it was a result of a "running out" of the corms planted -vas mentioned. But 
in the main, bunchy top was regarded as due to faulty root developineut, and was 
stated not to be co:tagious . It was suggested that in some respects cultural practices 
along the Tweed were not in accord with the best principles, notably that the 
plantations wore too old, and that overcrowding; was encouraged by too close planting. 
Dr . Darnell Smith recommended that growers should take suckers from healthy 
plants only, and also that new strains be imported front a more tropical country. 

In 1923, Dr. Darnell Smith published his second paper ("Agricultural Gazette," 
N.S.W., xxxiw., 1). SIG) . In this account certain corrections and additions to his 
previous paper were wade . JIanurial trials and the importation of clean corms from 
the north of Queensland had shown that the disease could not be directly ascribed 
to either soil deficiency or to the "running ott" of strains in general use. Bunch-, 
top developed on both manned and unrnanured plots and in plots planted with 
corms from a new source . In the interval, the suggestion that the disease was insect 
transmitted had come to the fore, ;i,phis being specially suspected as transmitter . 
Ill the paper reference is made to trials of a kerosene enmlsion spray, which is said 
to have reduced aphis attack, but not to have prevented the disease. 

The committee has also had access to three reports drawn up by Dr . Darnell Smith, 
in one case in collaboration with llr. H. Tryon. The first and joint report, --'hick 
is sununarised in the "Queensland Agricultural Journal," xix., p. 32, 1923, is the 
result of a couferenee and joint visit paid to the infected areas in the two States . 
As a result of their joint experiences, they state that they had not found any 
exclusive cause of the malady and that, moreover, explanations put forward without 
experimental evidence hail failed to advance our knowledge of the subject. However, 
as a result of the New South W,iles investi,z.atious, these observers stated that many 
of the theories put forward could be di ;;missed. These )%ere that bunchy top was 
due to- 

(a) Soil depletion. 

(b) Loss of vigour on the part of the plants owing to continued planting of 
one strain, popularly called "running out." 

(c) Soil acidity. 

(d) Soil contagion, the planting of disinfected corms in soil treated with 
certain fungicides having failed tc prevent the disease. 

1>efinite parasitic action . So far tic parasitic organism had been isolated 
which could produce bunchy top under experimental conditions. This 
inquiry 

	

stated to be still in progress. 

(f) Animal parasites. Nematode worms, -chick 
had 

been suspected by some 
observers to be the cause, being not consistently- present on bunchy top 
affected plants . Infection by aphis was then being tested . 

(g) Harmful climatic factors in the district . 

(h) Chemically injured soil owing to the effect of banana crops since the 
send) was cleared. 

The report concluded by emphasising the need for further scientific -work on 
lniuchy top in both field and laboratory . Field laboratory accommodation was 
considered necessary. The need for the co-operation of an Agricultural Chemist 
and also for the help of as Agricultural Officer who should be detailed to assist the 
investigation was stated . 

In August, 1923, Dr . Darnell Smith presented a further report. This gives a 
more detailed statement of his field and laboratory experiments. Reference is made 
to fungus and bacterial organisms obtained from bunchy top affected plants, though 
the connection of these with the disease, if any, could not be established owing to 
lack of faeilities . 

Lastly, in February, 1924, Dr . Darnell Smith presented a fuller report that 
brings the investigation uh to date . It can serve no useful purpose to summarise, 
in this place, the information contained therein. The report shows clearly how much 
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is left to be done to arrive at a proper understanding of the disease. The author 
advances a number of reasons that have led him to arrive at the opinion that the 
cause of birnclry top is to be found in the corms or roots. In order to account for 
tile sporadic appearance of the dicease, he considers that tile organism, whatever it 
may be, has periods of active parasitism followed by others of dormancy, when it 
may be saprophytic. This he concludes because, when an area is newly planted, some 
corms may go "bunchy" in eighteen months, others only after three or four years. 
A considerable part of the report deals with experiments on possible insect trans-
mission that had been conducted by Mr . Marks, of Terranora, and others under tile 
vsuveillance of the Department of Agriculture. These had proved a failure, as had 
certain manurial trials. 

	

The latter part of the report contains reference to possible 
parasitic fungi and bacteria, drcraght effects, the possible existence of iminune 
varieties, the question of dealing )with unprofitable plantations, and the occurrence 
of bunchy top in other countries. 

In Queensland the ~work accomplished has been more limited. There has been 
a tendency to await results from . New South Wales, which is comprehensible from 
the point of etiquette as well as economy. Manurial trials at Curruurbin in 1921 
proved useless in checking the disease and were abandoned. We are, however, 
impressed by the serious way in which certain officers in Queensland regarded the 
problem, and urged the appointment of an investigator to be stationed in the field. 

No account of what had been done in tile way of attempted cures of bunchy top 
would be complete were not reference made to tile considerable amount of experi-
inentat.ion that has been done by the growers themselves . 

	

Some of this body of men, 
who clay by day have seen their livelihood slipping from them, have experimented 
widely with various mamrres in the belief that soil deficiency might cause the trouble. 
Others, actuated by the belief that a soil organismn was concerned, have tried so-called 
remedy after remedy with the energy to be expected of desperate men. It was 
picturesquely stated by one of them that everything "from Epsom salts to gelignite" 
had been tried. After the many specifics of which we have heard, we feel that this 
may not be tile exaggeration that it appears. Such empirical trials, of course, have 
no scientific value, bill they do show that the men concerned realised that they were 
fighting ail enemy in the dark-an enemy that must be overcome or they themselves 
would go under. 

To a rather different category come certain. more serious experiments such as 
those of Mr . E. A. Brown, of Barney's Point, Mr . Brooks, of Ilighfield, and Mr. 
Marks, of Terranora. !Kr. Bro-,vn, after the trial of many manures which were with 
out avail, believed that acidity was the cause. 

	

This he has attempted to correct, but 
without success. Mr . Brooks, believing that :a soil organism was concerned, attempted 
to protect his plants, first by su'Lplrur and later by a. Stockholm tar dressing on the 
cut surfaces of the corm . The result has been failure. Mr. Marks believes that, 
whatever the case, it is insect transmitted. Noting aphis in great numbers on his 
plants, he devised a treatment with kerosene emulsion . He was a competitor for 
the £5,000 reward offered for a cure, but his specific broke down under the conditions 
of the test imposed. From their observations, the committee feel doubtful whether 
aphides play any constant part in the transmission of the disease. On. tile other 
hand, we have no hesitation in saying that a method involving any form of spraying 
the plants is impracticable on most of the banana plantations that we have visited. 

In fine, from a. study of the papers at our disposal, we are at present in ignorance 
+>f whether the disease is clue to fungus or bacterium, to a virus, or to some other 
cause. We do not know if it be insect transmitted or whether it infects from the 
soil or wind . The committee feels that the bunchy top disease is one calling for a. 
full scientific investigation., and that empiricar. methods do not constitute the ideal 
way of attacking the problem. 

Complexity of the Problem. 
It is hard to conceive any plant disease of greater scientific interest and yet of 

greater complexity than brmchy top. Primarily, the investigations were carried out 
in field and laboratory . The observations in the field suggested many theories, but 
each of these has had to be given up as the sole explanation of the disease, as 
experience increased and support failed when tested out in the field and laboratory. 
The usual methods of the Plant Pathologist have been applied in a laboratory, far 
removed from the affected areas, and have led to nothing concrete. These results 
are not unique, as other plant diseases have offered the same difficulties . In the 
present state of our knowledge it is useless to exhibit any prejudice as to tile cause 
and nature of the disease. It is very convenient for the scientific man to crystallise 
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his vie~cs on the malady by regal-ding it as a physiological disease or virus disease, 
l e. Punchy top is baffling in respect to its cause and behaviour, and, until it is 
investigated in as thorough a scientific fashion as the value of the industry from an 
economic and national standpoint warrants, it is useless to theorise . The committee 
re-xlises that any ideas as to the nature of the disease lvhieh it might attempt to 
describe in scientific language had, in their essence, already been born in the ininds 
of practical planters, and that all practicable means of testing out had been tried. 

In the case of Panama disease, although the organisms associated with the disease 
have been isolated-and in this ease the primary organism is in doubt-no cure 
has been affected . The conumittee in recognising the importance of the fact that 
in any such investigation it is essential that every atteuipt should be made to 
diagnose the cause of the disease and that this should be made the primary object 
in view, yet bears in mind that the real business of the committee is to elaborate a 
scheme by which, if possible, the ineans of eliminating or controlling the disease niay 
be discovered . The problem facing a Plant Pathologist is an exceedingly difficult 
one, and there can be little doubt that as the investigation progresses it Ivill be 
necessary for him to have the co-operation and help of workers in other branches 
of science. 

Fortunately, the growers appreciate that the problem proinises to be difficult of 
solution and that the investigation may be prolonged, and towards the idea of such. 
an investigation they manifest a. marked spirit of co-operation . There is only one 
regret on their part in connection with such a scientific investigation by means of 
a scientist stationed in the area, and that is a universal feeling that the delay in 
attacking the problein in this '4vay 'has been responsible for many unnecessary 
financial hardships to those concerned in the industry . The scientific work already 
accomplished, and the experimental work carried through in both States by Govern-
inent officials and growers, has led to nothing definite-a position which was made 
quite intelligible to the committee during the tour through the affected areas. 

There is in our possession too little knowledge to enable us to pronounce any 
one theory as meriting a status of high probability, nor is there any justification for 
differentiating at this stage between possible and probable causes. 

	

Any investigation 
must be prepared to meet with a complex in whose being cause and effect will be 
confused . Consequently, we feel that any pathological investigator must have 
thorough support from every scientific aspect . 

Knowledge of the results of the investigations into Panama disease and some 
other plant maladies has forced on the, committee consideration of the practical valise 
of investigations along cultural lines. Such investigations might in the end become 
necessary if the work of a purely pathological, physiological, and biochemical nature 
did not lead to a diagnosis of the cause, or succeeded in tracing the malady to some 
definite organism or defect but .failed. to find a remedy. Evidence given before the 
eonunittee strongly supports the idea, that every attempt should be made to institute 
work along such lines with a view to producing an immune strain . Such investigations 
might well run parallel to the scientific laboratory work . In the present state of 
our knowledge in respect to bunchy top, a,nd taking into consideration the alleged. 
history of the disease in Fiji and the experiences of other plant diseases, it would 
appear that investigations of this nature open up as bright a field as might be 
expected from the purely pathological work . 

It is interesting to note that most of the suggestions made in this section of the 
report occurred not only to the connnittee as the plantations were visited, but 
individually were mentioned by various witnesses who alypeared before the committee. 
This serves to indicate not only the great amount of thought which had been devoted 
to the malady, but the keenness of the efforts to combat this elusive disease under 
conditions which, in our opinion, could not be expected to lead to any definite results. 

Recommendations. 
In concluding its reports, the commmittee has the honour to make the following 

recoimneudations :- 

(1 .) It is imperative that a. thorough scientific investigation of bunchy top, 
having as its primary object the discovery of the cause, be inane by a competeiA 
scientific man of high standing. The investigator should be given a two years' 
engagement, subject to revision and extension, if need be, at. the end of eighteen months. 

(2 .) The qualifications required by the investigator are a good botanical training 
with a special knowledge of plant pathology. The investigator, however, will meet 
with problems of plant physiology and genetics amongst other branches of botany . 
He must therefore be a man of considerable training and experience. 
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(3 .) The locality in which the investigator should work has received careful 
consideration. A laboratory is needed, and it should be adjacent to a banana-growing 
district. There must be water and electric current available in the district. We 
therefore recommend that the laboratory should be at Tweed Heads or Coolangatta 
in a. small unfurnished house, rented for the purpose. The furnishings, chiefly tables, 
chairs, &c ., will be a small item, and could be sold at the end of the investigation . 

(4 .) Adjacent to the laboratory must be a small area on which pot experiments 
upon infected plants can be made and insect-,proof enclosures erected. This need not 
be larger than a vacant building block. 

(5 .) The investigator should have under his sole control an area of about 2 acres 
of the best banana, land available in the district . This need not be in close proximity 
tc, the laboratory though it must be within easy access . We are assured that there 
would be no difficulty in obtaining such land for the purposes required at a purely 
nominal rental. 

(6 .) Various pieces of apparatus will be needed, the more obvious of these being; 
Microscope, objoctives, camera lncida, &c . ; 
Incubators and autoclave; 
Steam steriliser for soil ; 
Camera, glassware. 

Others will be suggested by the investigator, but at the moment we do not anticipate 
any considerable addition to these. The bulk of the apparatus will be available for 
dispersal at the close of the investigation. 

(7 .) Recognising that the investigator will need to travel widely at times in the 
infected district, we recommend that lie be provided with a motor-ear, which could be 
sold at the end of the investigation. 

(S .) We have received most encouraging offers of co-operation from the officers 
of the various Departments with whom we have come in contact. We recommend that 
full advantage be taken of these by the Bunchy Top Investigation Committee and its 
workers. 

	

The question of preparation of the media required for fungus and bacterial 
culture has been considered . This is a tedious process unless a fully equipped 
bacteriological laboratory is available, when it becomes a matter of routine. I£ the 
investigator be stationed at Tweed Heads or Coolangatta, we believe that media 
could be prepared in Brisbane, which is comparatively close. Such an arrangement 
seems to us preferable to having it sent from Sydney, where Dr . Darnell Smith kindly 
offered to have it prepared in his Department . 

(9 .) The services of a man will be required to undertake the cultivation of banana 
land and also to assist in the laboratory with such heavy work as soil sterilising, 
shifting of pots, &c . 

(10.) At present -we consider one investigator will be sufficient, but there are 
certain lines of work in which lie will need specialist assistance . We are assured by 
Mr . Briinnich that soil analyses from the banana lands can be undertaken in his 
laboratory. It ruay be, however, that the investigator will need the temporary 
assistance of a biochemist, an entomologist, or other specialist . Such assistance we do 
not consider would be required for so long as the two years allowed the Investigator-in-
Chief and we have budgeted for it below accordingly. 

	

It is impossible for us at the 
moment to foresee exactly what temporary specialist assistance may be required, but 
we wish to make it clear that such help will in all probability be needed front titue 
to time . When it is asked by the investigator there should be no undue delay. 

(11 .) A second line of investigation, that should be undertaken at once, is on tho 
technical or growers' side . 

	

This should have as its object the cultivation and testing 
of bunchy top resistant plants in an endeavour to find bunchy top free strains. 

	

From 
its field observations the committee believes this to be a very hopeful line of work . 
This second full-time worker should be a horticulturist well acquainted with banana 
growing. He should be at the disposal of a Bunchy Top Investigation Committee 
(defined below) and work in conjunction with the investigator mentioned above. 

	

Even 
if there should, for any reason, be a delay in the appointment of the investigator, the 
horticulturist should be appointed and start duties as soon as possible . 

(12.) We consider that the horticulturist should tour the whole affected area 
and obtain plants or suckers apparently resistant to bunchy top. These should be 
tried out in the experiment plot referred to above. 

(13.) Your committee recommends that the horticulturist should be sent at an 
early date to Fiji and neighbouring islands in order to obtain : (1) Information as 
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to the history- of the bunchy top epideuiic in that country, and (2) corms of Cavendish 
or other suitable varieties of bananas, with a reputation for resistance to bunchy top, 
for trial in Australia. 

	

This tour Rye consider could be cornplete-l in three months. 

(14.) There should be the closest co-operation between the investigator and the 
horticulturist. Both should be under a Bunchy Top Investigation Conunittee, the 
former being the senior officer . 

(15.) For the manageinent of the investigation we reconnuend the appointment 
of a Bunchy Top Investigation Conunittee, to consist of representatives of the three 
contracting parties. This committee, which should be ultimately responsible for the 
£4,500 allocated, would be the body to which the investigator and horticulturist would 
report and it would authorise unforeseen expenditure. We believe that the commtteee 
would not be required to ineet very often, and that the investigator should be given 
the fullest possible ainoul(t of freedom in the carrying out of his task . 

(16.) The conunittee has the honour to submit certain names of persons qualified 
for the duties mentioned above. There has been great difficulty in comldling this list, 
and the men suggested are at present engaged in important work which, if appointed, 
they will have to l :iv aside for a time. The qualifications of every man available in 
the Commonwealth have been considered . The list of possible men is very small, and 
it is a matter of concern to the conunittee that, having regard to the vital importance 
of agricultural pursuits in the welfare of this country, men trained to investigate the 
problems of plant disease are so few. We have no hesitation in saying that if the 
number of plant pathologists employed by various bodies ill. Australia could be 
triplicated, the expenditure would be amply repaid . 
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Under Secretary for Agriculture and Stock at Brisbane for giving us the use of 
a room and supplying its with the services of efficient typists, "- )to worked at high 
pressure in order to complete the report . 

ROBT . D. \GATT, Chairman . 
E. J. GODDARD. 
.I . G. B. OSBOR\T. 

THE BANANA WEEVIL BORER . 
:HN'rOMOLCGIST'S 

The :Ictilyl Premier and 111ini.sttr for a~lr'icullirrc and Stock (ITon. TV . N. Gill-ics) 
has made aroilriblc the follorr'hrrl report by Mr . J. !. Froggott, BY(%, Entonzologist, nn 
his Banana 11'ecril Borer irrr'rstir/ations:- 

1 have the honour to subruit the following reldv to your conununication of the 
6th March, 1924, rc my investigations into the Banana Weevil Borer problem :- 

1. This research work has been in progress for three years, but !he continuity 
thereof bas received immerous interruptions, in many cases due to lack of 
laboratory facilities . 

?. -1s a result of the observations, a. great deal of valuable information has 
been obtained on the life history and habits of the best, which has been 
found to have two main breeding periods during the ,year, covering the 
months of springy and, autumn . During winter the beetles are comatose, 
and in the summer are dormant. 

The beetles have shown themselves, under natural conditions, to be abhorrent 
of light. ()it account of this fact, actual observation of the movements, fit., of the 
weevils is virtually impossible . 
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The life of the beetles is a Very prolonged one under natural conditions, extending 

over considerably` more than one year . Without food, in moist soil, they can live 
for several months, but this appears to be governed, to a certain extent at any rate, 
by the time of year . This has important bearings on the problem, and requires 
further study. 

The action of various poisons on the adult beetles has shown a marked variation 
as between the active and inactive periods under laboratory conditions, being much 
more regular in the forucer than in the latter . For this reason, the experirneutal 
work along this line of investigation has had to be con'finc(t to the twtive periods, 
necessitati~ig, a 'illicit longer time, being taken over the tests tlian would otherwise 
have been the case . Poisoning baits with _Paris green al)pears to offer a great 
simplification of the old trapping methods. Whether thus poison is the most satis-
factorv that can be used or not cannot be decided until the whole of this work is 
completed. 

It has been ascertained that breeding is continuous throughout the year, but 
the rate is nuieh less (luring the inactive than during the active _periods. 

All old plant iuaterial lying oil the ground, or left standing is the stools is 
needlessly helping to increase tire nulubers of the pest in a plantation, while it is 
in a healtliv or semi-decaying condition. W,iiilo it is in the least deface moist it 
also forms feeding grourcls and shelter for the beetles. Cutting all this material 
up so that it is able to dry rapidly renders it totally unsuitable for' breeding or 
slceltcring in . The beetles are then forced into the stools, in which centres they 
can be more readily destroyed than when scattered broadcast throughout a plantation . 
`['his work of lessening the numbers of the beetles can never be wasted as it results 
in keeping the pest in check, especially when carried out ill conjunction with the use 
of baits, preferably poisoned . 

A considerable amount of work has been done on many lines of investigation 
without any positive result having been obtained. This has led to the expenditure 
of a great amount of time for no tangible profit from tit(! growers' point of view, 
but such must always be anticipated in any scientific research work . The question 
of the :flight of the beetles is one such line, as would come under this category . 
Both laboratory and field tests which l. have carried out myself, or have had carried 
out under my direction, leave so far failed to show that the beetles fly. The state-
ment has often been made to me that they do fly, but in only one iustaoce, occurring 
early last month, has the statement been backed up by specimens. In this case the 
beetles were reported to have flown into the lint right alongside the plantation in 
the evening. What the conditions were governing this it (vas not possible to say. 

From all my observations to date the I)ow'ers of flight do not appear to lie 
greatly exercised. This question is one which, owing to the beetle's normal 
abhorrence of light, is very difficult to follow . Any observations made by tlic 
banana-growers would be welcomed, particularly important being : (1) The beetles 
observed in flight being sent in ; (2) time of day and date the flight was observed ; 
and (3) climatic conditions. 

Tt has been stated that any such flight "would render heaps of work (lone 
by `tryers' more or less waste," referring presumably either : (1) To the uresent 
necessity of obtaining suckers free from the pest for planting ; or (?) to the question 
of cleaning up the plantation. 

As to (l) our hnowledge of tit(' factors governing the (light of the beetles is at 
present nil : it may be only exercised for a very short period of the year, and for 
short distances. Pe (?) as stated previously this work can Icever be misted . 

Far snore definite information is required before we can state to what extent 
the flight of the insect will affect the present practice of control. 

I lmve briefly outlined a few outstanding results that have been obtained 
through my investigations into the banana weevil borer. To go fully into the matter, 
and show what lines of investigation had been taken up would entail considerable 
space, and has been dealt with in my articles in the "Queensland Agricultural 
Journal. " 

From the results obtained to date it has been found possible to formulate me,.cns 
of at least checking the pest if the scheme is conscientiously adhered to . 

Tt is possible that from the work yet to be clone other possible means of control 
may be obtained. 
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REPORT ON EGG-LAYING COMPETITION, Q.A.H .S . AND C., 
FEBRUARY, 1924. 

In the course of the month a large percentage of the birds have been in full 
moult, also some of the competitors have not replaced birds that died, hence the 
falling off in the laying for February. There were two deaths, Mrs . Ffodges losing, 
her A bird through its being struck by a hailstone, while one of Mr . Ferguson's 
R.I. Reds died from bowel trouble. In the light breeds Mr . N. A. Singer leads with 
118 eggs, and in the heavy breeds Mr. R . Burns lead's with 120 eggs . His E bird 
laid 28 eggs for the month, placing her over the 300-egg mark . Mr . C. H . Singer's B 
bird also has laid over 300 eggs . Both birds are doing well. 

The following are the individual seores :- 

('ompetitors . 

LIGHT BREEDS. 

Breed. Feb . Tctal. 

*C . H . Singer . . . . White Leghorns 115 1,474 
*W. and G. W. Hindes . . Do . . . 116 1,458 
*N . A. Singer . . . . . . Do . 118 1,464 
*Oakleigh Poultry Fa m . . . . Do . 87 1,325 
*Ancona Club . . . . Anconas . . 96 1,263 
*H . P . Clarke . . . . . . White Leghorns 90 1,248 
*S. L . Grenier . . . . Do . 97 1,242 
*R. C . J . Turner . . . . Do . 94 1,230 
*Beckley Poultry Farm . . . . Do . 84 1,226 
*Mrs . L . Andersen . . . . Do . . . 107 1,224 
*J . W . Newton . . . . Do . 77 1,214 
*Geo . Williams . . . . Do . 82 1,153 
*O . Goos . . . Do . 70 1,151 
*Rock View Poultry Farm . . Do. . . 63 1,143 
*C. A . Goos . . Do . 76 1,113 
*Bathurst Poultry Farm . . Do. . . 68 1,105 
*Arch . Neil . . . . Do . 60 1,087 
*J . Purnell . . . . . . Do . 97 1,077 
*J. W . Short . . . . . Do . . . 60 1,058 
*Mrs . R . E . Hodge . . . . Do . 64 1,055, 
*J. M . Manson . . . . Do . 30 1,051 
F . Sparsholt . . . . Do . 37 1,026 
*H . Fraser . . . . Do . 66 1,027 
*A . C . G. Wenck . . . . Do . 52 1,004 
*N . J . Nairn . . . . Do . 71 992 
G . E . Rogers . . . . . . Do . 61 962 
Jas Hutton . . . . Do . 33 950 
G. Marks De . 40 942 
W. A . and J . Pitkeathly . . . . Do . 52 932 
W. and G . W . Hindes . . Brown Leghorns 72 929 
E . Ainscough . . . . White Leghorns 56 920 
W. Becker - . Do . 27 908 
Jas . Harrington . . . . Do . 45 903 
C . Quosnell . . Do . 58 899 
*Mis . E . White . . Do . 51 875 
Parisian Poultry Farm . . . . Do . 40 853 
Chapman and Hall . . . . Do . 26 833 
Jas . Earl . . Do . 38 825 

HEAVY BREEDS . 

*R . Burns . . . . Black Orpingtons . . . 120 1,386 
*W . Becker . . Chinese Langshans 76 1,284 
*Mrs . A . E . Gallagher Black Orpingtons . . . 116 1,316 
*Jas . Potter . . . . Do . . . . 76 1,279 
*Jas . Ferguson . . Chinese Langshans . . . 92 1,263 
*Mrs. A . Kent . . Black Orpingtons . . . 76 1,149 
*E . Walters . . . . Do . . ., 75 1,146 
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Competitors. 

EGG-LAYING COMPETITION-continued . 

Competitors. 

QUEENSLAND AGRICULTURAL JOURNAL. 

HEAVY 

* Indicates that the pen is being single tested . 

DETAILS OF SINGLE HEN PENS. 

Breed. 

BREEDS-continued . 

A . B. 

LTGHT BREEDS . 

C. 

Feb. I Total . 

D. 

	

I 

	

E. 

	

F. . 

	

I Total, 

2i9, 

C. H. Singer . . . . 221 304 245 215 227 262 1,474 
W. and G. W. Hindes 232 254 245 211 268 258 1,468 
N. A. Singer 211 256 278 263 230 228 1,464. 
Oakleigh Poultry Farm 219 231 217 209 234 215 1,325 
Ancona Club . . 192 224 263 176 186 222 1,263 
H. P. Clarke . . 230 164 228 188 220 218 1,248 
S. L. Gronier . . 1.78 216 240 204 203 201 1,242 
R. C. J. Turner 196 208 203 200 192 231 1,230 
Beckley Poultry Farm 204 191 185 218 212 216 1,226 
Mrs. L. Andersen . . 180 212 226 217 204 185 1,224- 
J. W. Newton . . 222 208 198 169 205 212 1,214 
Goo. Williams . . 216 221 180 180 180 176 1,153 
O. Goos . . . . 175 203 207 188 180 198 1,151 
Rock View Poultry. Farm . . 211 227 211 190 160 144 1,143 
C. A. Goes . . . . 189 202 143 199 181 199 1,113 
Bathurst Poultry Farm . . 193 196 149 210 178 179 1,105 
Arch. Neil . . . . . . 159 195 166 197 197 173 1,087 
J. Purnell . . 185 185 168 178 192 169 1,077 
J. W. Short . . . . 195 165 183 154 202 159 1,058 
Mrs. R. E. Hodge . . 153 180 178 190 192 162 1 1055 
J. M. Manson . . 152 154 180 215 ISO 170 1,051 
H. Fraser - . 174 155 170 179 187 160 1,025, 
A. C. G . Wenck 179 169 134 178 150 194 1,004 
N. J. Nairn . . 176 150 184 166 150

, 

166 992 
Mrs. E. White . . 101 156 182 178 158 100 875, 

*T . Hindley . . . Black Orpingtons . . . 80 1,143 
*Parisian Poultry Farm Do . . . . 65 1,128 
*Jas . Hutton . . . . Do . . . . 56 1,121 
*E . F. Dennis . . Do . . . . 80 1,098 
*C . C. Denn .s . . Do . . . . 76 1,054 
H. B . Stephens . . Do . . . . 74 1,048 
J. R. Douglas . . Do . . . . 60 1,047 
*11. M. Chaille . . Do . . . . 61 1,045 
*R . Holmes . . . . Do . . . . 54 1,037 
*J . H. Jones . . . . White Wvondottea 83 1,019 
W. T. Solman . . Black Orpingtons . . . 28 1,015 
Beckley Poultry Y: rds Do . . . 70 985 
R. Conochie . . Do . . . . 42 983 
W. F. Ruhl . . Do . . . . 70 960 
G. E. Rogers Do . . . . 65 956 
Rev. A. McAllister Do . . . . 43 915, 
V . J. Rye . . Do . . . . 65 863 
Jas. Ferguson Plymouth Rocks . . . 37 854 
F. J. Murphy . . Black Orpingtons . ., 61 831 
W. G. Badeock Chinese Langshans 36 809 
Jas. Ferguson Rhode Island. Reds 33 690 
Mos. Stephens Black O . pingtons . . . 28 645 

Totals 4,477 171,220 
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EGG-LAYING COMPETITION-continued . 
DETAILS OF SINGLE HEN PENS-continued . 

Competitors. A . B. 

HEAVY BREEDS . 

N.U.P.B.A. COMPETITION, ZILLMERE. 

WIIITI. LEGTIORNS . 

C . 

RESULTS FOR FEt3RUARSr . 

indicates eggs under 2 oz . 

D. E. 

J. K. MURRAY, Principal. 

With only one more month to go this competition has reached an interesting 
stage. For first place a White Leghorn and Black Orpington tied, while in both 
sections there, were several birds with only an egg or two difference . 

	

A close finish 
is almost certain. One thousand nine hundred and twenty-six eggs were laid during 
the 'month, an average of 14 per bird. The following birds are moulting :-22, 31, 
35, 68, 74, and broodiness has affected the laying of the following birds during 
February :-25, 45, 54, 84, 85, 95, 100, 103, 104, 106, 1.10, 111, 115, 116, 118. 

fell Pell 
No . Owner. Feb. Total. No . Owner. Feb. Total. 
62 Miss L. M. Dingle . . 23 u281 71 AV. ll . Forsyth . . 19 230 
14 Enroh Pens . . . . 24 u273 49 J. Harrington . . 17 229 
4 T. 11 . Craig . . . 23 249 10 12 . G. J. Turner . . 21 u228 

72 W. IT. Forsyth . . 21 248 78 W. Smith . . 23 228 
75 W. Shaffrey . . 20 u247 2 Carinya I'.T'. . . 23 226 
28 H. T. Britten . . 22 246 3 T. .13. Craig . . . . 23 224 
27 It . T. Britten . . 20 u245 22 M. F. Newberry . . 6 224 
51 Kidd Bros . . . . . 22 244 37 G. Williams . . . . 20 220 
50 J. Harrington . . 19 243 18 A. W. Ward . . . . 13 218 
13 ]]n'roh Pens . . . . 2t 241 38 G. Williams . . . . 20 218 
30 AV . Witt , . . . 21. 241 42 W. Wakefield . . 1G 217 
53 11 . Ilohnes . . . . 25 u240 54 H. Holmes . . . . 13 u216 
.59 G. Scaletti . . . . 23 240 21 M. F. Newberry . . 22 216 
16 AV . J. Berry . . 21 11238 69 R. Sllaw . . . . 11 215 
41 AV. Wakefield . . 21 233 48 R. D. Chaplnao . . 22 214 
7 Wkleigh P.F . . 14 235 61 Miss L. M. Dingle . . 15 213 

43 Kelvin P.F. . . . . z0 235 70 R. Shaw . . 15 213 
66 R.1Dlrff . . . . 12 234 83 L. Andersen . . . . 21 213 
73 A. Hodge . . 21 233 26 E. Stephenson . . 19 212 
8 Oakleigh P.F . . . 21 231 34 A. S. Walters . . 19 u200 

58 11 . Fraser . . . . 27 u231. 40 J. Earl . . . . 18 209 
15 W. J. Berry 7 u230 55 G. Baxter . . 17 209 
:30 W. and G . W. Hindes 18 230 45 F. R. Koch . . . . 20 207 
33 A. S . Walters . . 14 230 84 L. Andersen , . 3 207 

R. Burns . . . . . . . . 236 246 z08 189 314 193 1,386 
Mrs. A. E. Gallagher . . . . 209 230 222 223 216 216 ; 1,316 
W. Becker . . . . . . . . 219 219 229 223 202 192 1,284 
Jas. Potter . . . . . . . . 194 240 206 ! 203 207 229 11,279 
.Jas . Ferguson . . . . . . 225 234 207 197 1.86 214 1,263 
Mrs. A. Kent . . . . . . 169 220 156 243 179 182 1,149 
E. Walters . . . . . . . . 227 227 175 154 180 183 1,146 
T. Hindley . . . . . . . . 194 202 205 397 180 1.65 1,143 
Parisian Poultry Farm . . . . 172 187 183 213 187 186 1,128 
Jas. Hutton . . . . . . 213 166 195 198 15S 191 1,121 
E. F. Dennis . . . . 190 202 1118 187 143 188 1,098 
C. C. Dennis . . . . . . . . 196 200 136 178 1.82 174 1,056 
H. M. Chaille . . . . . . 161 197 190 169 155 170 1,045 
R. Holmes . . . . . . . . 134 153 168 178 197 207 1,037 
J . H. Jones . . . . . . . . 190 187 172 140 145 185 1,019 
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N.U.P.B.A . COMPETITION, ZILLMERE-continued . 
WHITE LEGHORNS-continued . 

QUEENSLAND TREES. 
No . 29 . 

" u" indicates eggs under 2 oz . 

13 C. '1 . WHITE, F.L.S ., Government Botanist, and kV. D. FRANCIS, 
Assistant Botanist . 

The Sour Cherry, Eugen.ia cory-naittha, is a fairly large tree of the Southern 
Qlueensland rain forests. It attains a height of about 1.1 .0 feet and a barrel diameter 
of about 2 feet . The bark is grey and in larger trees generally scaly. The wood 
often splits well and has been used by settlers in constructing the rough buildings 
which are used in the early stages of land clearing and other initial work. The 
fruit is deep red in colour, very fleshy, and acid to the taste. They ripen in large 
numbers and are seen thickly strewn on the ground beneath the trees. They provide 
food for pigeons and other birds. The species has also been known under the 
botanical name of Eugenia punetulata, but the one we have used at the beginning 
of this article is the older name and therefore the valid one. The trees are found 
as far south as Port Macquarie, New South Wales (F . V. Mueller), and as far north 
as Gympie . 

Pen Pen 
No . Owner. Feb. Total. No. Owner. Feb. Total.. 
3(i J. T. Webster . . 15 206 57 If . Fraser . . 11 177 
7 7 W. Smith . . . . 19 205 63 S. Lloyd . . 8 11176 
74 A. Hodge . . . . 4 205 56 G. Baxter 12 172 
44 Kelvin I' . .F. . . . . 20 204 25 E. Stephenson 10 11170, 
11 A. Neil . . . . 19 201 ' 35 J. 7' . Webster 2 169 
47 1;. D. Chapman . . 21 199 9 R. S. J. Turner . . 21 11167 
52 Kidd Bros . . . . . 20 199 17 A. W. Ward . . . . 11 165 
i G W. Shal-trey . . . . 12 199 46 F. R. Koch . . , . 15 165 
12 A. Neil . . 16 11197 19 W. Witt . . . . 9 164 
23 Parisian P.Y . . . 11 1.97 31 H. Needs . . 5 164 
32 H. Needs . . . . 19 195 185 A. Cowley . . 1. 154 

.5 
81 

1' . J. Fallon . , , 
E. Purnell .1 . G. . . 

20 193 ! 82 J. E. G . Purnell . . 9 149 
9 193 67 J . and G. Careen 8 145 

39 .I . Earl . . . . 18 192 68 J. and G. Green 0 1115 
64 S. Lloyd . . . . 0 190 60 G. Scaletti 16 113 

(i P. J . Fallon . . . . 10 186 65 R. Duff (replaced Gth 
1 Carinya P.F . . . . . 5 185 October, 1923) , , 17 101 

29 \V . :in([ G. W. Hindes 1. 11185 80 W. Bliss . . 5 69 
24 Parisian l' .1' . . . . . 20 179 86 A. Cowley . . . . 0 38 
79 \V . Miss . . . . 20 179 

BLACK ORPINGTONS . 
101 Enroh Pens . . 21 249 105 W. Smith . . 9 196 
92 J. 1'ryde . . 13 11248 120 J. Harrington 7 1.86 
109 T. 14. Brotherton 22 245 108 E. F. Dennis . . 13 184 
117 E. C. Raymond 21 241 98 W. Shaffrey . . 19 180 
95 J. Potter 2 235 116 C. C. Dennis 13 179 
89 K. Macfarlane 23 230 1 102 Enrch Pens . . 7 170 
93 H. 13 . Stephens 24 11221 104 L. Pritchard' 7 170- 

1.1.3 E. Walters . . 23 220 99 S. Donovan 18 167 
96 J. Potter . . 16 215 94 H. S. Stephens 13 161 

11 .5 C. C. Dennis . . 13 11215 119 J. Harrington 0 146 
118 E. C. Raymond 15 212 103 L. Pritchard 10 141 
112 1 . M. Chaille 14 201 114 E. Walters . . 16 11141 
1.10 T. H. Brotherton 0 200 1 97 W. Shaffrey . . 13 1.36 
90 K. Macfarlane 14 1.99 107 E. F. Dennis 5 1.13 
87 Parisian P.Y. 19 198 100 S. Donovan . . 4 94 
91 J. Pryde . . 19 11198 

OTHER VARIETIES. 
131. W. H. Forsyth (S.W.) 17 236 127 A. S. Walters (B.R.) 8 155 
125 J. Ferguson (Lang.) 18 219 128 A. S. Walters (B.R.) 1 155 
126 J. Ferguson (Lang.) 13 183 129 R. A. Girling (Min .) 18 147 
123 J. Ferguson (Anc .) 18 161 132 W. H. Forsyth (S.W.) 2 11131 
122 Parisian P.Y . (B.L.) 13 158 124 J. Ferguson (Ane .) 2 126 
130 R. A. Girling (Min .) 18 156 121 Parisian P.Y. (B.L .) 1.0 ul21 
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Photo. by .kthors.] 

	

PLATE 52.-THE SOUR CHERRY. 
Eugenia corynantha on left, the tree on the right hand side of the picture is 

E~adiandra discolor. 

	

The photo. was taken at Cedar Creek, westward of Eumundi. 



Photo: Dept. Aortaaltare and Stoe7- . 

	

PLATE 53.--THr- SOUR CHERRY . 

A. Drioct herbarium p rimen of branelilet heariag flowers, natural size . 

	

s. Fre,li hraw-lilet bearing fruit, to scale. 
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WEEDS OF QUEENSLAND. 

By C. T. WHITE, Government Botanist . 

No . 36 . 

BLUE TOP HELIOTROPE (HELIOTROPIU112 ANCHCSAEFOLIUM) . 

Description .-A widely spreading more or less procunrbent perennial with 

ascending sterns, clothed in all parts with rather long but scattered hairs. Leaves, 

soft with wavy edges, oblong-lanecolate, mostly about I. inches long, and about 
;,-inch broad'. Flowers lilac or blue, with a yellow tube and throat, arranged in 

forked one-sided spikes, the spikes recurved at the top, from a few lines to 3 inches 

or even longer, according to age. Fruit consisting of two carpels (seeds)," each 

carpel or "seed" more or less flattened on the inner side, the outer side rounded, 

slightly rugose ; about 1-'_, lines long and nearly as broad. 

Distribulion.-A native of Brazil and the Argentine, South America. In 

Australia it is a common weed in Soutli-eastern (vlueensland, and also occurs as a 

naturalised alien in South Australia (Black, "Naturalised Flora of South 1?nstralia . ") 

Common. Names.-Blue Top, Blue Weed, and Wild Heliotrope are names ill-

common use for it in Queensland . 

Botanical Narnc. Heliotrohium, from the Greek helios the still, and i,'cpo I turn ; 

from the belief that the flowers always turned towards the sun. 

Properties.-It is not known to possess any poisonous properties, and I do not, 

know it to have any economic value. 

Eradication .-The plant was no doubt introduced as a garden plant and was, 

naturalised on the coastal lands for many years past, but has never given evidence 

there of being of an aggressive nature . A few years ago it made its appearance 

oil the Darling Downs and a few other places, and has established itself as a very 

bad weed', most difficult of eradication and rapidly on the increase . The plant is u. 

perennial and makes a. long, strong, slender tap root . 

In small areas such as gardens and household allotments forking or pulling out 

of the plant so that the central root is destroyed is the best means of eradication.-

In larger areas the plants should be hoed off, (,are being taken to see tl)at, the-

central root is cut well below the surface of the ground . 

Where it can be used it, safety an arsenical spray might be tried, and as a spray 

suitable for weed destruction the Agricultural Chemist (Mr. I. C. Brdnnich) has, 

recommended the following-- 

"Half a pound of arsenic dissolved by means of one-quarter of a. pound of 

caustic soda in three gallons of water, and the solution then diluted to ten gallons 

with water." 

As the plant. is a. comparatively recent introduction on the Downs and it already 

shows the power of becoming a bad pest, a lookout should be kept for it and the 

plants destroyed when they put in an appearance . It can be easily recognised by 

its blue flowers and typical heliotrope appearance . 

Botanical Reference.--Hcliotrop4win anclovaefolium, Poiret Suppl. III. 23 . 

What is popularly known as the seed in this plant is really a carpel containing.; 

two or sometimes one seed . 
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PLATE 54.-BLLE Top HELIOTROPE (Heliotropium a,nclausaefoliumi . 
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NOTES ON TWO WEED PESTS. 
By (1 . T. \~% I-IITh1, Government Botanist . 

A NF\\" \\'EED A- D A 1\'ARNING. 

Under date 180 February, 1924, Mr . Quigley, of Deuchar, near Warwick, 
S. W. Railway, writes :- 

"There is a creeping plant growing on my property at Deuchar which is giving 
me quite a. lot of trouble in trying to destroy, but without success. It is only a. 
small plot in tile centre of a cultivation paddock, about one chain square, and I 
have ploughed it fully a foot deep with a disc plough, but it makes a fresh growt1i 
below where it is cut off. It has been here to my knowledge thirteen years, and 
strange to say the plot has not got any larger, although it surely must have seeded 
at some time . 

"I am forwarding you a specimen of the, plant ruuler separato cover and would 
ask you to be good enough to let me know tile name of the plant, and tile best me-ans 
of destroying same . I might also add I have been on the lookout for years, but 
have failed to find it growing on any other place. Should you require any further 
information I will be only too pleased to let you have it . 

"Trusting you will oblige." 

The weed forwarded by -Mr . Quigley is the common Bindweed (Conroll-alus 
araeusis), a native of Europe but widely distributed over tile temperate regions of tile 
globe. It has not been previously recorded for Queensland, but is a particularly 
troublesome pest in cultivation areas and very abundant in the Southern States-
particularly Victoria-where it causes a lot of trouble by its tu-ining stems curling 
round the stalks of cultivated plants and practically choking them . It is a perennial 
with extensive underground creeping sterns, often a foot below the surface of the 

soil and any small part of which is capable of forming a new plant. Small plots 
can be grubbed out and the underground stems and roots picked out and burnt. 

Means of spreading is principally by seed . Fortunately, -Air . Quigley's statement 

that the weed has been on his property for thirteen years without signs of spreading 
would indicate that the Queensland climate does not suit the plant too well, amt 

possibly this pr(wents ripe seeds being formed . The plant can be told by its pink 
(sometimes almost white) small conwolvulus flowers and its creeping underground 

,terns . 

TILE RUBBER VINE . 

Writing in the " I'cak Downs Telegram," Clermont, of 26th January, under tile 

heading of "A Warning," a correspondent ("Experior � ) writes :- 

"I wish to draw ,your attention to a certain vine, the rubber plant, wlli('lr has 

been declared a noxious weed . ",I'liis plant contains caustic, tivhiclr, when tile plant 

is dead, takes tile form. of powder . Tlris is dangerous, and when the (lead wine is 

broken the powder emerges like a. fine dust . This enters the throat, causing violent 

coughing . A. swelling begins each side of the nose, and the eyelids come up in 

blisters . This powder does not affect all people . The best remedy is to stop the 

coughing, and apply hot foments to eves and nose. The plant when green oozes a. 

white sap. l trust this will serve as a useful warning." 

Tl :c plant referred to is evident].)- tile Rubber Vine (C)-yptvst(wio f1rcoidiforo), 

an illustrated article on which appeared in this Journal for April, 11x23. It has 

been declared a weed for tile whole State, but as such is restricted to the Central 

and NGrthern parts cf tile State. 

I have not previously heard' of the plant as an irritant, and, would be glad to 

hear of the experiences of any other people in respect to the plant in this direction. 

A feature noted by "Experior"-namely, that all people are not affected-is a 

characteristic of most skin-irritating plants. The vine is a native of Madagascar, 

but is widely distributed as a cultivated plant over the warmer regions of the globe. 
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HERD, 

Remarks. 

Some time since the Entomologist stationed at Stanthorpe, Alr. IT . Jarvis, 
introduced into the Stanthorpe area an livinenohterous parasite of the notorious fruit 
fly-a :l3raconid named Opitts tryotri, Cameron, in honour of its discoverer-and the 
plan of campaign there embnu"es a full exploitation of this method of natural control 
by the aid of supplementary enemies, yielded by other hyinenopteia, known to us . 

In addition to the fruit fly, Chtetodacits tryo0, there are other redoubtable insect 
pests occurring in the district, notably the Woolly Aphis of the apple, Schiaoacara 
lmii igera. 

lit order to cone with this, by the natural method of control also, a small 
chalcitlid wasp named elph.elbors viali, a formidable enemy to this so-called American 
blight insect, was introduced into the Granite Belt area in September, 1923 . 

This was mentioned by" Mr. Jarvis in his latest periodical report-December, 
192.3-January, 1924, inclusive 

	

wherein be writes as follo%cs :- 
"The Woolly Aphis parasite, Aphelbrers mali, Hald ., imported from New Zealand 

14th August, 1923, by courtesy of Dr. R.. J. Tillyard, -M.A., D.Sc., Sic., will, I hope, 
become established in this district . One lmnclred and seven examples of this parasite 
were bred from the material sent me by Dr . Tillyard . These were liberated in three 

FEBRUARY, 1924 . 

Narne of Cow. Breed. Date of Calving. Total 
Dlilk . Test . 

Commer_ 
vial 

Batter . 

Lb. % Lb . 
College Cobalt . . Jersey . . 14 Sept ., 1923 810 4-6 43-30 
~Collego Wild- � 13 Aug., 192:3 660 ~ 5-0 39-00 

flower 
Netherton Belle Ayrshire 30 Oct., 1923 870 3-7 3750 
Dawn of Warra- Jersey . . 10 Nov., 1923 I 690 4-5 3560 

gaburra j 
College Grandeur � 11 July, 1923 540 5. 3630 
College Sunrise . . � 3 Jan., 1921 780 :3-8 3180 
Comedienne . . � 10 July, 1923 510 :3-7 34-_'0 
Hedges Nattie . . Friesian 21 Nov., 1923 720 38 32-10 
Mss Fearless . . Ayrshire 17 Nov., 192:3 720 3.8 32-10 
Bellona . . . . 3 Aug., 1923 090 3-9 :31-:0 
Magnet's Leda . . I Jersey . . 18 Aug., 1923 6:30 4.2 3090 
Miss Security . . Ayrshire 8 June, 1923 800 3-3 3080 
Hedges Madge . . Friesian 1 8 Aug., 1923 720 3-6 :3000 
College Promise Jersey . . 14 Aug., 1923 570 4.4 2940 
Miss .13etty . . 30 Oct., 1923 6:311 4-0 29-40 
Fair Lassie . . Ayrshire 28 Nov., 192 :3 6:30 3-8 2820 
~Songstress . . 22 Aug., 1923 600 4-0 2790 
Buttercup . . Shorthorn 7 Sept., 1923 750 33 2790 
Dear Lassie Ayrshire 1 Nov., 1.923 600 3-9 27:30 
College Hope . I jersey . . 21 Oct., 1923 480 4.8 . 7.00 

, College Meadow Friesian 10 Jan., 1921 720 3-2 2670 
Queen 

Guid Lassie . . Ayrshire - Jan., 1924 600 3 .8 23-"i0 
Yarraview Snow- Guernsey 7 Sept ., 1923 480 4.7 26-40 

drop 
College Ma Petite Jersey . . 12 June, 1923 510 4.4 23-10 
College Desire . . Ayrshire 11 July, 1923 480 4.2 2370 
Confidante . . � 7 Sept., 1923 600 3.4 2370 
College St . Martha Jersey . . 25 June, 1923 390 5-0 22 .80 
Mistress May . . Ayrshire 20 June, 1923 480 4-0 =2 .20 
Lady Meg 11 . . 14 July, 192:3 (;00 3-8 2170 
College La Cigale Jersey . . 25 June, 1923 360 5.1 21-60 
Gay Lassie . . Ayrshire 5 Jaly, 192:3 42-) 4-2 20-70 
Miss Faithful . . � - Jan., 19_24 450 1 3-8 "0_10 
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trees infested with Woolly Alibis ; the last (late on which parasites were liberated was 
on 28th September, 1923 . From time to time the trees on which parasites had been 
liberated were examined, but nothing was seen of them until 20th January, 1924 . On 
that date a large number of Woolly Aphis were discovered showing the eharacteristie 
hole made by the parasite in emerging. 

"Very many of these parasites must then have already hatched out and 
dispersed about the orchards in the Stanthorpe area, in which the majority of the first 
brood were liberated. 

"On carefully examining the- apple trees in this orchard little or no Woolly Aphis 
was visible, so that my only fear is that the parasite may not (from lack of its host) 
Continue to multiply. 

"Only one individual Aphchnos was recovered from twigs (bearing a few Aphids) 
taken from the tree on which they were first. liberated and kept under conditions to 
admit of the obtainment of any specimens on issuing. Additional specimens will, I 
hope, hatch out in order to provide sufficient material to carry over the -winter for use 
in distribution next spring. 

"Application has been made to Dr . Tillyard for an additional supply of the 
parasite to ensure its successful establishment in this district as a permanent useful 
endowment." 

	

(H. Jarvis' Report, December, 1923-January, 1924 .) 
The question of the permanent establishment of this useful insect (Aphelinus 

mali) in the Stanthorpe district as a powerful control of the apple pest referred to, 
being thus still in open one, the Assistant Entomologist, Mr . A. A. Girault (one of the 
foremost authorities on chaleidid insects in the world, as indicated by his voluminous 
writings on the subject), who happened to be sojourning in Stanthorpe on private 
business . was instructed to pursue investigations there, that it might be finally settled. 

And already he reports that this useful insect is still living at large near where 
liberated. "Instructions," lie writes, "were carried out at Stanthorpe on 18th March ; 
the parasite was located alive in two places in the original orchard," where its 
establishment, as a basis for further distribution, had been effected." 

FORTHCOMING 
The Queensland Chamber of Agricultural 

SHOWS . 
Societies has supplied the following 

list of show dates for 1924 :- 
Wallumbilla : 15th and 16th April. Mackay : 3rd to 5th July . 
Clifton : 16th and 17th April. Kilcoy : 3rd and 4th July. 
Ilerberton, 21st and 22nd April. Biggenden : 3rd and 4th July. 
Oakey : 24th April. Wallumbilla : 8th and 9th July. 
Maleny : 23rd and 24th April. Bowen : 9th and 10th July. 
Goondiwindi : 29th and 30th April. Laidley : 90 and 10th July. 
Blackall : 6th and 7th May. Woodford : 10th and 11th July . 
Charleville : 6th and 7th May. (=atton : 16th and 17th July . 
Taroom : 6th and 7th May. Townsville : 16th and 17th July . 
Toogoolawali : 7th and 8th May. Caboolture : 17th and 18th July. 
Wondai : 8th and 9th May. Sunnybank : 19th July . 
Boonah : 14th and 15th May. Barcaldine : 22nd and 23rd July . 
Springsure : 14th and 15th May. Charters Towers : 23rd and 24th July . 
Murgon : 15th and 16th May. Rosewood : 23rd and 24th July . 
Roma : 20th and 21st May. Ithaca : 25th and 26th July. 
Kilkivan : 21st and 22nd May. Nambour : 30th and 31st July. 
Ipswich : 21st to 23rd May. Ayr : 1st and 2nd August. 
Emerald : 21st and 22nd May. Mount Gravatt : 2nd August. 
Beaudesert : 28th and 29th Mav. Ilumpybong : 7th August . 
Gayndah : 28th to 31st May. Royal National : 11th to 16th August. 
1larburg : 2nd and 3rd June . Gympie : 20th and 21st August . 
Hughenden : 3rd and 4th June . Belmont : 23rd August . 
Esk : 4th and 5th June . Imbil : 27th and 28th August . 
Maryborough : 3rd to 6th June . Coorparoo : 30th August . 
Childers : 10th and 11th June . Crow's Nest : 4th September. 
Bundaberg : 12th to 14th June . Wynnum : 6th September. 
Pine Rivers : 13th and 14th June. Beenleigh : 11th and 12th September,. 
Gin Gin : 16th and 18th June. Zillmere : 13th September. 
Woombye : 18th and 19th June . Stephens : 20th September. 
Gladstone : 19th and 20th June . Rocklea : 27th September. 
Lowood : 20th and 21st June. -Kenilworth : 2nd October. 
Mount Larcom : 21st June . Toombul : 3rd and 4th October. 
Rockhamptt-i : 24th, 26th, 27th, and Southport : 10th October. 

28th June . 
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H. E. A. EKLUND, late Hydraulic Engineer, Queensland Water Supply 
Department . 

The folloloinfl tables and oppcialices ore s'QrplehrenlcaY to Mr . Ek:und's recently 
coneluded series on Irrigation in Queensland . 

TABLE 1. 

BAROMETRIC PRESSURE AT DIFFERENT ALTITUDES WITH EQUIVALENT HEAD OF 
WATER AND SUCTION LIFT of PUMPS. 

IRRIGATION IN QUEENSLAND-IX . 

TABLE 11 . 
AREA CROPPED. 

-From the Government Statistician's Report . 

289 

Year . Sugar. Maize . Wheat. 

Acres. Acres. Acres, 
1906 133,284 139,806 114,575 
1907 126,810 127,119 82,416 
1908 123,902 127,655 80,898 
1909 128,178 132,313 117,160 
1910 141,779 180,862 106,718 
1911 130,376 153,916 42,962 
1912 141,652 117,993 124,963 
1913 147,743 156,775 132,655 
1914 161,195 176,372 127 �015 
1915 153,027 146,474 93,703 

-From the Government Statistician's Report . 

TABLE 111. 

Year . Sugar. Maize. Wheat. 

Tons . Bushels . Bushels . 
1906 1761 2649 9-68 
1907 17-64 2434 8-41 
1908 15-54 2168 1487 
1909 14-53 1896 1341 
1910 19 , 45 2466 9-58 
1911 1602 2363 6-64 
1912 12-72 2139 1581 
1913 2029 2497 13-34 
1914 17-80 24-16 1248 
1915 12-20 1368 4-43 

Altitude . I~ 
Barometric 

Presser . Lbs 
pe, square lit . 

Equival°nt 
Head of Water. 

Maxirnunt 
Practical 

Suction Lift 

Feet . Feet . 
Sea level . . . . . . . . 1470 3395 I 22-0 
-,'p mile-1,320 feet above sea level . . 1402 3238 21.0 
a mile-2,640 feet above sea level . . 1333 3079 II 20 .0 
4 mile-3,960 feet above sea level . . 1266 29-24 I 18-5 
1 mile-5,280 feet above sea level . . 1202 27-76 17-6 
14 mile-6,600 feet above sea level 1142 2638 16-7 
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TABI,1; IlI.-SHGA'ING AItFAF ACTCAIS.Y IRRIGA'T'ED IN QITENOLAND EACH YEAR DURING TAET 
IASI' QUARTER CE;NTVRY . (PI+oal STAT!~TICAL RECORDS.) 

District . 

	

1801 . 1892 . 189,3. 1894 . 1895 . 1896 . 1897 . ~ 1898. 
- - - - - - - - - - - - - - - 

Acres . i acres. Acres. Acres. Acres. I Acres. Acres. Acres. 
Adva!e . . 

	

. . . . 

	

. . 

	

. . 

	

. . 

	

. . 

	

6 

	

3 . . a . . 
+_1101-6 

	

. . 
Ar:uuac . . 
--~rill6hill 

	

. . 
Aug:ltla"Ila . . 
Ayt . 

	

. . 
B:lualm. . . 
Bal'ealdlne . . 
Beatiflesert . . 
Biagenden . . 

	

. . 
Blackrlll . . 

	

. . 
Bol!oil 

	

. . 

	

. " 
Botren 
13rishane 

	

. . 
Bttildaherg . 

Burketown . . 

	

. . 
Cal:onlture . . 

	

. . 
Cairns 

	

" . 
Calnoowoal . . 

	

. . 
Cape. River . . 

	

. . 
Charleville . 

	

. . 
Clnlrters Towers 

	

. . 
ClermonY 

	

. . 

	

. . 
Cleveland 

	

. . 

	

. . 
Clif':on 

	

. . 

	

. . 
Cloilcurry 

	

. . 

	

. . 
Cool : 
Croydon . . . . 

CDouglas 

unl;6nmlla . . . . 

Diatuantiua . . 
. . . . 

Dugaudan . . . " 
Emerald . . . . 
Esk . . . . 
7;tt:eridge . . . . 
~atton . . . . 
flayudalt . . . . 
(1771 5111 

	

" . 
Goolnllwimli " 
Gympie . . . . 
Harrisvillc . . . . 
]IerbeIIoil . . . . 
Hig11c, cId, . . . . 
Hugllenden . . . . 

lngharn 
Inglewood . . 

	

. . 
1pstl'icl, . . 

	

. . 
lsisiord . . 

	

. . 
Jondaryan . . 

	

. . 
Killarney . . 

	

. . 
Laidley . . 

	

. . 
l,cylawu . . 

	

. . 
Lm-mil 

	

. . 

	

. . 
LODI1rNtcll . . 

	

. . 

llaroochy 

	

. . 
'lIaryborougll 

	

. . 
Mitchell . . 

	

. . 
\lourilyan . . 

	

. . 
1Lltaburra 

	

. . 
,NT ; n:lllgo . . 

	

. . 
Neran;; . . 

	

. . 
Norman . . 

	

. . 
Norul:ultorl 

	

. . 
Palmer 

	

. . 
Racenswood . 

	

. . 
Rc"dclitfe . . 

	

. . 
R.iclunond . . 

	

. . 
Rockhampton . . 
Ron1 ;1 

	

. . 

	

. . 
llosewood . . 

	

. . 
Souterset . . 

	

. . 
Springsur0 . . 

	

. . 
St*1nth0rpo . . 

	

. . 
St. ( :c0r9c . . 

	

. . 
Sur:,t 

	

. . 

	

. . 
'1'6111110 

	

. . 

	

. . 
1' :u;t 

	

. . 

	

. . 
'raroucl 

	

. . 

	

. . 
ToxB!i 

	

. . 

	

. . 
h Thargonunda . . 

Thornborou ",gh 

	

. . 
Tiarn 

	

. . 

	

. . 
Tootloomb6 

	

. . 
Townsville 

	

. . 

	

. . 
Warwick 

	

. . 

	

. . 
Windorall 

	

. . 

	

. . 
R'oodtord 

	

. . 

	

. . 
Other Districts 

	

. . 

Graml Totals . . 

4,'1(72 _ 
1 

87 

4.!)75 

58 

5.(178 

* Thus. appears to be in error in the statistical cornpilatial: . 

2 
1.37 

7.402 

205" 

" . 
. . 

" . 
. . 

" . 
. . 

"" 
. . 38 7 C6 

5'_ 
f 

. 
111 :3, 

'!15 11 
" . 
146 

. 
lab 63 

. . 4; 
. . . . . . 

(i 211 11 
. . 

C2 
. . 

63. 
. . 

. . . . . . . . . . . . 6, 
. . 111 
. . 3 

. . 

. . 
. . 
. . ' . . . j(3 24 . 27 ' 16 a2 ' .;.a . . 

. . . . . . ! 1 
_ 
f . . 12 22 511 

. . . . . . 151 . . 17 16 2G" 

. . 

. . 
. . 
. . 

. . 

. . 
.
6 

4 
!) 

. _ 
1 4 .4 

7- 
6, 

. . . . 
. . 

. . 

. . 
. . 
. . 
. . 

. . 

. . 3 
. . 
. . 
7 

. . 

. . 4 29 
3 

. . 
I 

.10 . . 
. . .46 41 29 11 10 1 4. 
. . . . 5 . . 8 29 "10 2. 

"" .3 . . . . . . . . . 
. . . . . . 3 . . . . . . . . '20" 
. . . . . . 

. . 
. . 
. . 

. . . . . . 
.10 

. 
10 " . . 

. . 110 60 20 25 91 225 

. . 1'. 1 :. 7 27 13 13 70 4. 

. . 71 . . 50 40 ' . . . . 4 . . 

. . 

. . 
. . 
. . 

. . . . 
. . 2 

. . 

. . 
. . 

. . 3 

. . . . . . . . 
°0 70(I 

. . . . . . 
. . . 

. . 
. . 
. . :~ l 4 4 1°_ 6 5, 

. . 

. . _ 7 
. . 
. . 44 4 - 89 

. . 
114 132 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
. . 

. . 

.I1 

. . 

1 

. I!) 

. . 

. . 

13 
. . 

. . 

11 
. . 

. . 

14 
. . 

. . 

T 
. . 

. . 
. . . . 'I, . . . . . . . . . . . 0 . . . . . . . . . . . . 

. . 130 I I 

. . 

. . 
( 2)4 5 . . 

11 
. . 
11 

~ 
5 . . 

20 - .4 
.- . 

l:. 
18 . 
. .o 

'299 . . . 692 . 
_ 
,11o 41 182 102 l3 . 

. . . . . . . . ? . . . . 

. . . . 7 . . . . . . . . . . 
. . . . . . . . 12 . . . . . . 
. . 
. . 

186 
. . 
. . 

. " 

. . 

. . 
9 

. . 
ll 

. . 
9 

. . 
.l1 
. . 

. 
11 

. . 
.2fr 
. . . . 

. . 

. . 18 
. . . . 

. . 1 ;3 8 17 19 
. . 
. . 

. . . . 18 . . . . . " . . . . . . 

. . 

. . 
. . 
. . 

. . 

. . 
. . 
. . 

. . 

. . 
. . 
. . 
. . 

5 
. . 

4 
. . 

8- 
. . . . 

. . 

. . 

. . 

. . 

. . 

. . 

6 

. . 

. . 
170} 

. . 

44 .39 .70 65 7:38, 

. . . . . . 
. . 

. . 

. . 
. . 
. . 

. . 

. . 
. . 
. . 

10 
. . 

_1 
. . . . 

. . 
. . 
. . . . . . . " . . 

2 
. . 4 . 2. . . 

. . .25 :37 50 ill 3 7117 45 8. 

. . 4 5 11 18 23 42 50 

. . 

. . 
. . . . 

. . 1' 
. . 
. . 

. . 

. . .3 . 15 

. . 

. . 
.~ 

. . 
. . 
. . 

. . 

. . 
. . 
. . 

. . 

. . 
. . ., 
. . . :i 

. . . . . . . . . . . . 
.11 . 12 . 

.3 2 1?. 1 '2 j . . 2 3 
4 'iI 2 . . 2 . . . 

. . 85 1(124 !)2 275 137 143 125 

. . 1832 ' 18fi 23!) 2.058* 149 1t71 

. . 51 . 51 . . . . 
.4 

. . 
. . . . 2 4 . . . . . . 

25 " 
. . . . 7_ 

:3,8961 :3 .8 :38 5,2861 0.846 6,406 8.368 6,647 I 9.,588 



APRIL, 1924.] 

	

QUEENSLAND AGRICULTURAL JOURNAL, 

	

291 

* First year of operation of the large Bingera plant, descril :ed elsewhere . 
t Hardly irrigation proper, as this appears to be a rough flooding of the pains, for grasses . 

TABLE. III-SitowING AREAS 

-LAST-QUARTER CENTURY . 
ACTUALLY 

(FRo 
IRRIGATED IN 

STATISTICAL 
QUEENSLAND EACli 
RECORDS.)contin u ed . 

YEAR DURING THE 
_ 

Di,ntrict . 1891) . 

_ 

7900 . 1901 . 1902 . 1903 . I 1904 . 190 .5 . 
-------.-- 

1906. 
--_-- 

_ 

I 1907 

Acres . Acres . Acres . Acres . Acres . Acres . Acres . Acres . Acres 
Adavale . . 
:idlora . . . . 171 100 72 82 
Aramac . . 

. . 6 . . 4 
8 

,, Arillalah . . . . . . . . . 
Augathella 

. . 

A \'r . . 4,825 4,726 3,896 4,070 3,622 li 
4,334 4,675 4,978 4,492 

Banana 1 1 2 
13arcaldine 195 68 :3 462 772 S 5i> 28:.5 278 120 100 
Ijeau desert 4 20 
Blggenden 
Blackall . . 119 40 28 78 29 . . . . . . 
Bolton . . 21 9 8 

. . 

Bowen . . 7119 126, 162 201 286 , 265 278 29 .'5 35(i 
Brisbane 51 45 14 56 G8 64 6b 64 15 
Bund aberg 150 210 *2,906 ' -4,410 6,848 5 .858 2 52 6 2,350 
Burl. 9 13 1 .3 1 :3 . . . . . . 
Burkctown 
Caboolture 1 
Cairns 13 I1 11 . (i9 
Camooweal 1 
Cape Rlver 23 . 46 39 18 21 
C harlevi l le 35 16 78 17 18 
Charters Towers 28 33 47 35 31 58 Go 
(lernlont . . . . 14 5 5 4 
Cleveland . . :i 4 8 16 10 
Clifton . . . . 
Cloncurry . . 12 14 14 
Cook . . 45 6 15 11 39 
Croydon . . . 24 
Cunnamulla . . 126 30 263 13,200 °,760 1'Lo 55 

.
01 . 

Dalby . . 2 
Diamantina . . 
Douglas . . 
Dugandan . . 13 
Emerald . . . . 16 16 38 . . 
Es k . . 45 37 . . . . 
Etherldge . . . .6 5 8 
Gatton . . . . 4 174 25 92 203 14 53 Gayndah . . 1 . . . . . . . 
Gin Gin 
Goondiwindi 

. . . 
. . 

a . . 

' (lympic . . . .i4 42 '48 25 ' 21 . 
Harrisville . . 5;0 
Herberton , . 

. .7 
17 

Hightields . . 
Iiughenden . . 151 743 5~6 54 39 
Hungerford . . 21 56 115 136 153 98 70 120 240 
Ingllam . . . 5 80 70 70 170 206 21 28 
Inglewood . . 30 
Ipswich . . . . .10 10 44 47 

. . . . 

Isisford . . . .6 4 2 
. . 

Jondaryan . . 
Killarney . . 29 
Laidley . . . , :10 

Leyburn . . . . 
Logan . . 
Longreach . . 17 8 
Mackay . . . . 9:3 229 304 496 514 I 542 125 127 20 
A1la,roochy . . 1 15 
Maryborough . . 66 65 50 . 47 46 

.
39 lklitchell . . . 

Mourilyan , . 
M,uttaburra . . 30 
Nanango . . 2 . . . . 
Nerang . . . . 30 29 21 . . . . 
Norman . . , .40 40 lo 
Normanton . . 
Palmer 3 
Ravenswood . . 6 
Redcliffe , . 25 20 � . . 
Richmond , , 
Rockhampton _ . 104 86 75 769 675 410 400 :383 48'1. 
Ronla ' , . 22 1 8 30 34 16 . . . . 
Rosewood , 23 . . . . . . 
Somerset , , 
Springsure 
Stanthorpe 1 :3 12 . 36 2725 
St . Gcorge 31 27 44 46 40 
Surat . . 1'2 1 
Tambo . . . , 
Tara . . , , 
Taroom . . . . . .6 '2 2 
Texas 
Thargornfndah 

. . 

. . 15 
. .3 . ' 1 . 1 

Thornborough 2 . . 
Tiaro , . 6 

. .6 .' :> 
Toowoornba . . 15 768 124 
Townsville , . 123 '255 235 273 32 :3 365 395 390 306 Warwick , , 10 94 1 99 190 Winclorah , 

. .3 
. . 

Woodford , 18 
Other Districts . . - 83 708 716 5, 36 574 

Grand Totals 6,311 6 .969 6,526 14 .344 14,786 13 .360 113,693 9 .922 9,612 
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'.CABLE'' III.-SOWING AREAS ACTUALLY IRRIGATED IN QUEENSLAND EACH. YIaAR DURING THE 
LAST QUARTER CENTURY. (FROM STATISTICAL RECORDS.)-eontin "ded. 

._ 'District. 

	

1908 . 19og . logo . - 1911 . 1912 . ', 1013 . 1014 . 1915 . -1916 . 

Adavale . . 
Atlora . . 
Arainac . . 
Arillalah 
Augathella 
Ayr . . 
Banana . 
BarcaIdine 
Beaudesert 
Biggcnden 
E1tlckall . . 
Bollon . . 
Bowen 
13risbane . 
.13undaberg 
13urke . . 
.Burketown 
Caboolturc 
Cairns 
C'a mooweal 
Cape River 
Charleville 
Charters Towers 
"Clermont . . 
Cleveland 
"Clifton . . 
"Cloncurry 
Gook 
Croydon . 
Cunnainulla 
Dalby 
Diamantina 
Douglas . . 
Dugandan 
Emerald . . 
Esl: 
Etheridge 
Gatton 
Gavndati 
Gin Gill 
G oon di windi 
Gmic y 

Acres. Acres. Acres. Acres. Acres. Acres. Acres. Acres. Acres, 

.89 

	

.32 

	

10, 

	

110 

	

-82 

	

.54 li . . 

	

.t19 

	

. . 

4,574, 
46 

385 480 
28 65 
811 1 256 

175 184 

44 ~79 

5,547 

33 
5,150 

398 
fit 
203 

5S 

40 47 
43 

1 
.40 

1 ,76 38 

556 670 
61 110 

_,10'.3 206 

5,590 7,417 

113 1`35 

. . 
34 

123 4:16 

67 

47 

82 
57 

. 6t 
250 

40 
485 

70 
43 

55 

396 
113 

COs 

64'.5 
89 

103 

9,420 1 

46 83 
47 44 

568 435 420 

36 

I1arrisvillc 
Flerberton 
liightields 
Hughenden 
Bimgertord 

. 4o 

. 64 
240 

1 161 

'64 
240 

. 5'0 

fit 
250 

74 
.'3 ."1 

. 61 
250 

l ngham 
lnglewood . . :37 
Ipswich . . 
lsidf0rd . . 
JondaryalL 6113 
Killarney 
Laidtcy . . 
Levburn . . 
Logan 
Longreach 31 
Mackay . . 22 18 35 
N4arooelly 
Maryoorough '46 '40 41 47 
Mitchell . . 
llourtlyan 
itl .uttaburra 
N anango 
Ncraug . . 
Norman . . 
N ormanton 
Palmer 
Ratvenswood 
Redclift'e 

. lticllnlond 31 . 40 
Rockhampton 532 218 201 231 
Rome 
Rosewood 
Somerset 
Springsure 

. . Stanthorpe li 55 90 
St . George 40 43 Z, 1 48 
Surat . . 
Tambo . . 
T'ara . . 
Taroom . . 
Texas 
Thargoulindalr 
Tnornborough 
1 faro 
Toowoomba 14 '20 . 30 
Townsville 309 361 356 332 
Warwick 231 160 34 180 
Winctorall 
Woodford 

5,60 Other Distl ict i 541 .5'25 456 

Grand Totals 8,247 8,470 8,006 I8,661 

47 . 58 44 

48 

. . "41 . 57 
40 

509 2
50 

464 8 

67 . 80 65 . 30 
47 . . . . 39 

70 57 

43 92 90 89 
487 477 473 421 
104 Ill 106 146 

702 833 76'.3 629 

11,856 11,800 11,842 12,402 
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TABLE IV . 

PUMPING CAPACITY OF WINDMILLS. 

CYLINDER AND LENGTH OF STROKE BASED ON A WIND VELOCITY OF 10 IDLES PER HOUR . 

Diameter of Wheel. 

This Table, based on practice, is made to s3 cw that 11 e lar~c " r mill dccs rot necessarily raise a greatez 
quantity of water, unless both stroke and ciamet(r cf cylinder are correctly prcporticued to do the 
maximum amount of work . In fact, owing to 11,e leis cr and ular eelccity of the !anger mills, with the same 
size pump, a small mill will raise axle water e:t )c A I e scs 11.%u large m.Ls. 

25 

I 

	

I 

	

I 
Length 

	

Diameter ' 

	

Gallons 

	

Diameter 

	

Gallons . 
of of R .P .M. per of R .P.M. per 

Stroke . I Cylinder . 

	

Horr . 

	

Cylinder . 

	

Hour . 

25 FEET ELEVATION, 

	

CO FEET ELEVATION. 

40 
40 
35 
35 
30 
30 
60 

25 
25 
20 
20 

60 
40 
5 
35 
'S(1 
~11 

::U 

25 
211 
-u 

21 
'3} 
31 

Ax 

75 I''EET ELEVATIO 

125 FEET ELEVATI 

%U 

122 

18 

175 FEET ELEVATION. 

	

225 FEET ELEVATION. 

293 

27-5 
-17-5 
22-5 
22-5 
18 
78 

Irudl. Inch . 
8 feet fS 4 
8 feet 8 3z 

10 feet 6 5 
1 0 feet 8 4k 
12 feet 8 6 
1 2 feet 10 6 
1 2 feet 12 fi 
1 4 feet 10 6 
1 4 feet 12 6 
1 6 feet 12 8 
16 feet 16 8$ 

Inch . 
651 3 40 j 367 
665 21 40 :340 
892 4 35 570 
964 31 35 582 

1,467 5 30 1,020 
1,850 41 30 1,140 
2,`-'00 41 "0 1,230 
1,5 :10 51 25 1,400 
7,85U ' S 25 l 1,270 , 
2,610 8 20 2,61(1 
4 .1(0 71 20 3,260 

8 feet ft 
8 feet 21 
10 feet 6 31 
10 feet 8 3 
12 feet 4 k 
12 feet 10 
12 feet 1`L 4 
14 feet 1(I 4= 
1 4 feet 12 4 
16 feet 12 6 
16 feet 16 6 

, 100 FEET ELEVATION. 

_1 36 ISv 
'75 2 36 198 
4%5 31 32 342 
4=,8 21 32 328 
,-5 3A 27-5 j 455, 
1 09 34- 27-5 570 
9411 j 34 274 - 589 
863 I 4 22-5 620 
tC9 :3} 2'i.5 569 

1,570 6 20 1 1,570 
l.Bf0 5 18 1340 

N, 150 FEET ELEVATION, 

149 

245 3§ 32 20:3 
'319 21 32 173 
4: 5 81 27-5 392 
491 3 27'5 418 
422 .2 a, 27-5 348 
475 3} 22-5 408 
4f0 3 22'5 418 

I 'M ''20 1.060 
1 .( CO 41 18 896 

1 ;;0 

° 5 " 
i 21~ 

'q I 27-5 . . 
351 1 21 27-5 . . 
348 2 27-5 . . 
348 21 1 22-5 
'51 
"1 521 

21 
4 i 

22-5 
18 .595 

7:5 3 .1 18 607 

8 feet 6 
8 feet ZZ 
10 feet R 
10 feet 8 
12 feet 8 
12 feet 10 
12 feet 12 
14 feet 1(1 
14 feet 1'2 
7 6 feet 1'2 
16 feet 16 

8 feet 6 
8 feet 8 

10 feet 
10 feet 8 2 
12 feet 8 
12 feet 70 8} 
12 feet 12 
14 feet 10 
14 feet 1 ̀ ) 
1(i feet 173 5 
16 feet 16 41 
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TABLE V. 

METEOROLOGICAL OBSERVATIONS AT BRISBANE OBSERVATORY OF WIND VELOCITIES 
IN MILES PER HOUR . 

1915-
January . . 
February . . 
March . . 
April . . 
May . . 
June . . 
July . . 
August . . 
September 
October . . 
November 
December 

Month. 

Average for year 

1917-
January . . 
February . . 
March . . 
April 

	

. . 

I 

9 a .m . 3 p .m . 9 p .m . Average . 

4-7 103- 

I 

4 9 6-6 
7-7 12 1 6`1 8-6 
4-2 7-9 3-2 5 . 1 
2-7 5-6 2-2 3-5 
4-4 6 .2 2-3 4-3 
5 . 7 6.0 3 . 6 5 . 1 
4-4 5-7 2-2 4-1 
5-1 7-1 3-3 5-1 
3-5 7-6 3-5 4-8 
5-0 8~ .r 4 .6 6-0 
4-0 9-3 5-6 6-3 
2-6 6 . 7 4-8 4-0 

4-5 7-7 3 9 5-3 

i 

3-3 7-8 3 . 8 4-9 
3-8 7-7 5-0 5-5 
2-3 7-4 li 3-9 4-5 
1 .8 5-8 2-8 3-5 
1-5 4-0 3-2 2-9 
2-1 5.7 3-7 3-6 
1 . 1 2-9 3-0 3-3 
1-4 5-3 3-6 3-4 
2-9 8 . 6 3-6 5 . 0 
5-2 7-4 4-6 5-7 
4-9 11-8 5-5 7-4 
7-3 11 . 5 

I _ 
5-7 

- 
8-2 

3 . 1 7-1 4-1 4-8 

5-3 

i 
i 

1118 5-8 7-6 
5-3 9-4 5-5 6-7 
4-4 9 . 1 4-3 5 .9 
4-5 6-2 3-7 4-8 
5-0 6-6 2-4 4-7 
4-9 6-7 3-2 4-9 
4-7 5-7 3-2 4-5 
4-9 7-7 3-4 5-3 
4-4 8-3 3-3 5-3 
5-0 1 8-0 4-2 5-7 
5-1 9-7 5-2 6_ti 
6-8 9-9 4-0 7-0 

5 .0 8-2 4-0 i 5-8 

5-0 9-6 3-4 . . 
6-3 9-2 4-4 ' . . 
5-5 8 .0 3-6 " . . 
5-2 6-7 I , .3 - 8, . . 

1914- 
January . . . . . . 
February . . . . . . . . 
March . . . . . . . . 
April . . 
May . . . . . . . . 
June . . . . . . . . 
July . . . . . . . . 
August . . 
September . . 
October . . . . 
November . . 
December . . . . 

Average for year . . 

1916-- 
January . . . . 
February . . . . 
March . . . . 
April . . . . . . 
May . . . . . . . . 
June . . . . . . . . 
July . . . . . . . . 
August . . . . . . . . 
September . . 
October . . 
November . . 
December . . 

Average for year . . 
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ZVEIGHT AND CAPACITY of 

Imperial or English 

-U.S.A . or American 

QUEEN'~IAND AGRICLILT.iRAL JOURNAL. 

TABLE ̀ 'I1 . 

WEIGHT AND BULK OF WATER. 

Weight of 1 cubic foot of water 6'3228 to 62355 (according to temperature) . 

Fre .sh II'ater at 62 Degrees F. 

I cubic foot = 023'31 gallons . 
7 gallon 

	

= 10 lbs . 
1 gallon 

	

= .161 cubic foot . 
I gallon 

	

= 2771 cubic inches (approximate) . 
1 ton 

	

= 36 cubic feet (approximate) . 

I acre inch 

	

= 1(1(1 tons (approximate) . 

I acre inch 

	

= _'2 .cz'2 
'.D. acre inclias = 

	

45,244 gallons 
3 ncro inches -- 67,i`66 gallons . 
4 ;cro inches = f'0,488 plllons . 

,5 acre inches - 11 :; .110 ., allons . 
di acre inches ---- ] :',5,7 :,2 , Aloes. 

DIFFERENT 

1 acre foot-66 17y" (900 by I = 43,560 cubic feet . 
66 be (WO by 62321 = 271.470 gallons. 

STANDARD GALLONS OF WATER. 

7 acre inches = 1 :,8,354 gallons . 
8 ,cro inches = 180,976 gallons . 
9 acre inches = 203,598 gallons . 

la-i acre inches = 226,20 gallons. 
1 7 acre inches = ':.48 .842 gallons . 

297 

Cubic Inches in 
One Gallon . 

Weight of One 
Gallon in LI), . 

Gallons in One 
Cubic Foot . 

. . 277274 10 U0U 
I 

6-2321 

. . 231000 8-3356 7480 



1
a
4
-
 
~
'
P

. 

	

4
;l 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 

	

. 
. 

. 
. 

. 
. 

tz~
 -
4 

ND
 

	

w
 x
 w
 x
 r

, ~ 
-1
 t
a-

4 
t
a
m
 -
 C

'. 

	

tc
 

	

cl,
 o

l 
lp,

 

U~
 

	

61
 G

l 
61

 6
1 

	

cl,
 

	

Cn
 

	

6,
 6

, 

	

G,
 "

, 

	

C7
t 
W
 

	

to
 

	

C
 C
',
 

	

c-
, 

t D
 ;

- 
P
 c

;, 
CO
 

	

V,
 

	

C,
 0

1 
c;

l 

	

C,
 t

o 
U
 0
0 
=
 -
 

01
, 
GC
 
ly

- 
3c
 
00
 
cr
 -

1 

	

-1
 -

1 
-1

 -
1 
v
 

	

C~
 v
 t 
J,
 
q-
 1

- 
4-
 
4-

- 
4=
 
4+
 
4

, 
:,;

 W
 "
 
'v

.i 
vJ
 
G

: 
:.

w 
vi
 
la
 [

d 
lv
 I
J 

to
 
Iv
 
tL
 
IV
 
l
a
 !
- 

~-
+ 

G7
 Q

: 
V
 
6
. 

"
T
W
O
 (
R
H
 E
 9
 9
 i
 E
 E
 1
 E
 1
1
1
 f
 
1
 

	

E
 

	

%0
 
-3
 
--

1 
z

: 
~
 
9-
 
=
 
V,
 
=
 
C'

. 

	

Xi
 

~ -
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
-
 
.
 

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

	

. 

-
 -
 -
 -
 -
 
-
 
-
 
-
 
-
 
-
 
tD
 t

o 
tz,

 l
a 
N
 

L7 
N
 N

, 
K,

 N
 l

a 
to

 N
) 

to
 l

a 
to

 t
,7 
N
 "
 "
 c;

 z
z 
"
 =
 :

z 
ZZ
 "
 4

- 
4-
 4

-, 
4~
 4

, 
r-
 4

- 
1-1

 U
7 

C,,
 C

l 
V,
 C

- 
G
 (

= 
J
 -

4 
-4
 O

C 
Go
 ~

C 
=
 ~
5 
~
 

q
 t
 -
,
t
 -
 

. 

	

~ 
-,
 t
 .

-I 
-
 

U,
 2
 O
 .
 C

, 
C
 -

,~, 
~-,

 ~
~ 
2
 -

~ 
t ,-
 C

~ 
-.
 -
 f

t 
-,

 -
-, 
~

: 
"
 w
 C

-- 
~~
 ~

~ 
-~
 i
~
W
 t
 ~

~ 
-
 v

. 
N
 l

3 
-.
 t
 -
 C
 ;

~ 
~~
 t
 ~
 N
 ~

W 
t
 C

, 
' ~ 

	

' 
c-,
 t
 (-

L;,
 '

C', 
P
 C

+ 
G?
 

	

w
 1

7~
 

~2
 ~
-,
- 
-
 -
 

	

'5
2 

~~
 t
 t
 U

~ 
1411-

 l
x~l 

Ir-
 ~

5 
~~
 11

1.1
 -

i~ 
~-Ol

 t
 ~

l 

	

~
. 

	

U~
 L

~ 
.,
 

	

. 

	

~,
 G
,

;~
 

	

, 
-
 .
 ~

f 
t
 t
 t
 t
 ~

-, 
t
 t
 t
 

v
t
v
 V
 C
A 

	

-j
 

5
 

~ 
-
 -
 -
 -
 -
 -
 -
 -
 -
 m
ar

. 
-
 

	

-
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 

	

t~,
 t

,4, 
la
 N

, 
t:

, 
LL
 l

a 

	

W
 W
 

	

4-
 4

- 
~-

 N
- 

"W
 C

;l 
C;c

 ~
, 

17'
. 
C'
 1

7.1 
-A
 -

11 
co
 

	

rl
.~6

 

~
!
t
":

, 
t:,4-

_ 

	

0
 

QJ
D 



APRIL, 1924.] 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

299 

TABLE VIII.-continued. 
WEIR MEASUREMENT-TABLE FOR WEIR 2 FEET WIDE (BF FRANCIS FORMULtE)-coati -rived. 

Depth of Water 
Lip of Weir. 

over Discharge . Time Required to Pump 
below. 

Acre Inches as 

From Still Water. Gallons per 
Minute . 

Gallons per 
Day . I Inches 4 5 6 

I per Hour . _ _ _ 
Inches. Feet . ~I Hrs. 1Flins . Hrs. Mins . Hrs. Mins 

1 *083 59-4 85,564 -16 . . . . . . 
1,,=6 . . -088 65 . 1 93,696 -17 . . . . . . 

r I'll, vri.n 1110 non " 19 . . I . . . . 
1 . . -099 76-8 110,592 -20 
11 . . -104 82-9 119,367 -22 . . . . . . 
1-1 16 . . -109 89-2 128,367 -23 . . . . . . 
1 -115 , 95-5 137,575 -25 . . . . . . 
l ,?5 120 102 146,987 .27 . . 
1-? . . 125 109 156,578 . 28 . . . . . . 

-130 115-5 166,382 -3(i . . . . . . 
1H . . '135 122-5 176,374 -32 . . . . . . 
1? . .I -140 129-6 186,552 -34 . . . . . . 
14 . .~ -146 137 196,911 . 36 . . . . . . 
1-d . . 151 144 207.447 - :38 . . . . . 
17 . .I -156 151-5 218,136 -40 10 . . 0 . . . . . 
1 h . . -161 159 229,017 -42 9 28 . . . . 
2 . . -167 166-8 240,077 .44 9 4 . . . . 
2-'- -172 174-5 251,275 -46 8 40 9 
.;~ f . . 177 ~ 1824 262,648 48 ' 8 16 , 10 20 . . 
2 -13 . . -182 190 . 4 274,178 -50 7 52 9 50 . . 
2-' . . -187 198-2 285,842 -52 7 36 9 30 . . 
2,~ . . -192 206-6 1 297,680 -54 7 20 9 10 . . 
26 . . -198 215 309,670 56 7 4 8 50 . . 
27 -203 223-5 321,80(1 -59 6 48 8 30 10 12' 
2z . . -208 232-6 334,089 -61 6 32 8 10 9 48 
2 191, . . -213 241 346,515 -63 G 1(i 7 50 9 22' 
2K . . -219 2492 359,059 -66 6 0 7 30 9 0 
2'1 io -224 258 371,764 468 5 48 7 15 8 42 

-229 2671 384,607 71 5 36 7 0 8 24 
21,1�, . . -234 276 397,586 -73 5 28 1 6 50 1 8 12 
27 . . -240 285 410,697 -75 5 20 6 40 8 0 
2z . . -245 294 . 5 423,937 -78 5 12 6 30 7 48 
3 . . -250 303-5 437,3N -80 5 0 6 15 7 30 
3 1?,; . . -255 313 450,779 

i 
-83 4 48 6 0 7 12 

3'K . . -260 323 464,415 -8 .5 4 40 5 50 7 0 
3-'~, ` . . -265 332 478,152 -88 4 32 5 40 6 48 
31 . . -271 341-5 492,036 -90 4 24 5 30 6 36, 
3ISH . . -276 351-5 506,016 -93 4 16 5 20 6 24.- 
3

8 
, . -281 361 520,113 -95 4 8 5 10 6 12 

3-,'- -286 371 534,358 -98 4 4 5 5 6 G 
3- . . -292 381 548,720 1-611 3 56 4 55 5 54 
3% . . .297 391 563,169 1-03 :3 52 4 50 5 48 
3q . . -302 401 577,731 1-06 3 45 4 45 5 42 
3 1,--; . . -307 4115 592,436 1-09 3 40 4 35 5 30 
3~ . . -312 421-5 (;(17,253 1 .12 3 36 4 30 5 22 
31 . . 318 432 622,149 1 14 3 32 4 25 5 18 , 
3 . . -323 4425 637,186 1-17 3 24 4 15 5 6 
3 11 c . . -328 453 652,268 1 . 20 3 20 4 10 5 0 
4 . . -333 4635 667,520 1-23 3 16 4 5 4 54- 
4 

;13 
. . -338 474 682,878 1-26 3 12 4 0 4 48 

41- . . -344 485 698,304 1.28 3 8 3 55 4 42' 
4% . . -349 496 713,869 1-31 3 4 3 50 4 36 
4 . . -355 .506 . 5 729,500 1-34 3 0 3 45 4 30 

-360 5175 745,239 ! 1-37 2 56 3 40 4 24 
43 . . -365 - 5285 761,109 146 2 52 3 35 4 18 
4~ ;~ . . -370 5395 777,038 1 . 43 2 48 3 30 4 12 
4} . . -375 551 1 793,105 1-46 2 44 3 2 .5 4 6 
4;~ . . -380 562 809,228 1-49 2 40 3 20 4 0 
4_11 . . -385 573 825,489 1 . 52 2 36 3 15 3 54 
4-,,, . . -390 5845 841 .770 1-55 2 34 3 13 3 52' 
4 .. . . - :396 596 858,220 1-58 2 32 1 3 10 3 48 
4-, . . .401 607-5 874, 764 1 61 2 28 3 5 3 42 
47 . . -406 619 891,354 1-64 2 26 3 2 3 38 
4 1 -411 631 908,(182 1-67 2 22 3 (1 3 34 
5 . . -417 642 924,854 1 . 70 2 20 2 56 3 31 
5 ;',, . . -422 654 941,729 1-73 2 18 2 53 3 28 
5 427 666 958,667 1-76 2 16 2 50 3 24 
5 'G . . -432 08 975,763 ! 1-79 2 13 2 46 3 20 
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TABLE 4111-continued. 

Depth of Water over 1 Discharge . Time Required to Pump Acre Inel)es as 
Lip of 

From Still 

Vl'eir . 

Water. Gallons per 
Minut . 

G )ilons per Dr... 
Acre i 
Inches 

per Hour. 
1 

below. 

.. 

Inches . Feet. i Hrs Mina . Hrs. Min, . Hrs. Mins, 
51, -437 6895 992,937 1 .82 0 32.8 1 57 1 38-4 
5ie -443 7015 1,010,145 1-86 0 322 1 4-4 1 36-6 
53 8 -448 713 1,027,491 189 I 0 31-7 1 3-4 1 3 .5-1 
5-r .. 1,( -453 725 1,044,834 1-92 ~ 0 31-2 1 2-4 1 33-6 
5 ~. -458 738 1,062,349 1-96 1 0 30-6 1 1-2 1 31-8 
> a -463 7495 1,079,950 1 . 99 0 32-2 1 0-4 1 30 . 6 5 
~N -469 763 1,097,573 2-02 0 29-6 0 59-2 1 28-8 
~1(i 
r-( -474 775 1,115,343 2,-05 0 29-2 0 58-4 ' 1 27-6 
5 : .̀ -479 787 1,133,124 2 . 08 0 28-7 0 57-4 1 261 
i 1 3 7 ti -484 799 1,151,015 2-12 0 28 . 3 0 56-0 1 24-9 
5'- -489 812 1,168,958 2-15 0 27-8 ' 0 55-6 1 23-4 
5 -495 8245 1,187,043 2-18 0 27-4 0 54 .8 , 1 22-2 
6 -500 837 1,205,210 2-22 11 27 0 54 1 21 
6Af. . . -505 850 1,223,349 2-25 0 26-6 0 53-2 1 19 . 8 

. . -510 862 1,241,625 2-28 0 26-2 0 52-4 1 18 . 6 
(i a . . -516 875 1,259,997 2-32 0 25-8 0 51-6 1 17-4 
~) 4 . . -521 888 1,278,467 2-35 0 25-4 ~~ 5n .8 1 16 . 1-1 

526 901 1,296,9011 2351 0 25-1 ' 0 50-2 1 15-3 6 
3 -531 . 914 1,315.529 2 "42 0 24-7 4i 494 1 14 " 1 

6 '- . . 53G 927 1l3:34,22') 2-411 0 24-4 0 48-8 1 13-2 
61 . . .542 940 1,352,922 2-49 0 24 0 48 1 12 

n 
a . . .547 953 1371 763 2 , 52 0 23-7 1) 47.4 . 1 11 . 1 6 . . 552 966 1,390,603 2-56 0 23-4 0 46-8 1 10-2 

6~6 . . -557 
I'' 

979 1,409 .55(1 2-60 0 23-1 0 46-2 1 9-3 
64 . . . -562 992 1,428,61)2 2-63 0 22-8 0 45-6 1 8-4 

. . -568 " 1,005 1 1 447 .656 2-66 0 22-5 0 45 1 7-5 
61-8,1 . . 573 1,018 1,466,856 -70 0 22 . 2 0 44-4 1 6-6 

. . -578 1.032 1,486,02 2-74 0 21-1) 0 43-8 1 5-7 
7 . . -583 1,045 1,505,371) :277 0 216 11 43-2 1 4-8 

. . .588 1,059 1,524,65(1 2 . 81 0 21 . 3 0 421; 1 3 . 9 
7H . . -594 1,072 1,544,126 2.84 0 21-1 0 42 . 2 1 3 3 
7 ` -599 1,086 1,563,667 2 . 88 0 20-8 0 41-6 1 2-4 
71- -604 1,100 1,583,183 2-92 0 205 0 41 1 1-5 
71 - -609 1,113 1,602,853 2-95 0 20 . 3 0 40-6 1 0-9 
7e 614 1 .127 1,622 .502 2-99 0 20 0 40 1 0 
7 l?H -620 1,140 1,642,262 3 . 02 0 19-8 0 39lfi 11 594 
7i -625 1,154 1 .662j 67 3-06 0 19 . 6 0 39-2 ' 0 58-8 . A -630 1 .168 1,681,966 3-051 (1 19-3 0 38 .6 0 57-1) 
7 -635 j 1,182 1,701,958 3-13 0 19-1 0 38-2 0 57 . 3 
7 -641 1,196 1,721,922 3-17 0 18-9 i 0 37-8 0 56-7 
74 -646 1,210 1,742,039 3-21 0 18-1 0 37-4 " 0 56-1 
71 � :( -651 1,224 1,762,084 3-24 0 18-5 11 37 0 55-5 
78 -656 1,238 11 1,782,324 3-28 0 18-2 0 36-4 0 54.6 
7) 

10 
.C)61 1,252 1,802,530 3-32 0 18 0 36 0 54 

8 -666 1,266 1,822,893 3-136 0 17-8 0 35-6 0 53-4 
gila -672 1,280 1,843,315 3-31 . 0 17-6 0 35 , 2 0 52 . 8 
88 -677 1,294 1,863,698 3-43 0 17-4 0 34-8 0 52-2 
gia -682 1,308 1,884,197 3-47 0 17-3 () 34-6 0 51.9 
84 -687 1,322 1,904,697 3-50 0 17-1 0 34-2 0 51-3 
8 ~'c -693 1,337 1 ;925,354 3-54 0 16 . 9 0 33 . 8 0 50-7 

-698 1,352 1,946,070 3 . 58 0 16-7 0 33-4 0 50-1 
8 7 a -703 1,366 1,966,740 3-62 0 16-5 0 33 0 49.5 
8 . -708 1,380 1,987,570 3-66 0 16-4 0 32-8 0 49-2 
gl(3 -713 1,395 2,008,307 3-70 0 16-2 0 32-4 0 48-6 
8 -719 1,409 2,029,250 3-73 0 16 0 32 0 48 
Sic 1, -724 1,424 2,050,140 3-77 0 15-8 0 31-6 0 47-4 
8 -729 1,439 2,071,193 3-81 0 15-7 0 31-4 0 47 .1 

<s -734 1,453 2,092,302 3-85 0 15-5 0 31 0 46-5 
87 -739 1,468 2,113.352 3-84 0 15-4 0 30-8 0 46-2 8" -744 1,482 2,134,526 3-93 0 15-2 0 30-4 0 45-6 
9 -750 1,497 2,155,841 3-97 0 15 0 30 I 0 45 
9 ll- -755 1,512 2,177,005 4.01 0 I 

0 
14 - 9 0 29-8 0 44-7 

9- "760 1,526 2,198,263 4-04 14-7 0 294 0 441 T~ :, " 1 l1 -766 1,542 2,219,694 4-09 0 14-6 0 29-2 0 43-8 
~4 -771 1,557 2,241,175 4-13 0 14.5 0 29 0 43-5 

-776 1,571 2,262,542 4-16 0 14-4 0 28-8 0 43-2 
-781 1,586 2,284,127 4-20 0 14-2 0 28-4 0 42-6 
786 1,601 3,305,637 424 0 14-1 0 28-2 1 0 42-3 
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TABLE X. 

FLOW OF WATER IN CHANNELS . 

(Table IX_ was published in the Text 

	

Ed.) 

FALL, OF DITCH. 

	

T-3 ft . 4 in . ; B-1 ft . ; D-7 inches' 

	

T-3 ft . 8 in . ; B-1 ft . : D-8 inches . 

FALL OF DITCH . 

	

T-4ft . ; B-1 ft. ; D-9 in . 

	

T-4 ft . 4 in . ; B-1 ft. ; D-10 in . 

Feet per Mile . I Inches per 
Chain . Velocity . I Gallons Acre 

\]mute. 
per, 

per 
Inches . 
Hour . . Velocity 

Gallons per 
Minute . 

Acre Inches 
per Hour . 

" 5 -075 "25 174 -46 " 27 221 - 59 
1 "0 '150 '37 260 "69 -40 330 -88 
1-5 -i'25 '4 (1 325 -S6 -50 -413 1-(19 
0 - :330 "54 380 1-0(1 -58 -483 128 

2-5 -375 " (31 
I 

429 113 " 65 5-44 1-44 
3 " 0 " 450 " 67 472 1-25 " 72 598 1-58 
'5 '525 -73 512 1-36 -78 640 1 . " 7 1 . 

4'0 '(1(10 -78 
'3 i 

549 1 " 4 .S -84 696 1'8:) 
4-5 -675 -83 )83 1' i -S9 7-411 L-9G 
.5" (I 750 88 f416 7 63 '"1= 780 2-06 
5. .', 82 "5 . 9.'3 656 1-72 ' :hl 821 2 "18 
6"0 -900 -96 677 . 1-78 1-03 858 2 "27 
(3-5 -075 1-00 71L5 1-87 1-07 393 2-36 
7 "0 1-0511 1 . 04 732 195 1 " 11 929 2-46 
7-5 1 " 125 3 . 08 I 759 201 j 1-16 961 2-55 
8-0 1 " 2(1(1 1-12 78-4 2-(17 1 "20 995 2-63 
8-5 1'275 1-15 808 :214 1'33 1 .025 2-71 
9-0 1-35(1 1 . IR 332 2. 21 1-27 1 .056 2 " 81 
9 " 5 1425 122 855 2-27 1_30 1 .085 2-88 
10 " 0 1-500 1-'25 878 . . ., ., 1 " '"34 1,115 .2 . 95 

Feet per Mile. Inches 
1~r Velocity . G llin te. li j er Hour. .I elocity . I G J4inuteper 

Acre inches per hour
. 

5 ' " 1175 " 21 97 1 "26 23 132 -35 
1 " 11 " 150 - :31 147 -39 . :34 I 198 " 52 
1-5 " 225 -39 184 -49 -43 249 -66 
2-0 -330 -41 ; :113 -56 -0 291 " 77 
2-5 -375 " 51 243 . 64 :6 328 '87 
3 . 11 -4 :50 " 57 268 -7l " (12 361 " 95 

-525 . 61 2119 -77 " (i7 :39i 1_03 
411 " 600 . 66 312 - 33 -72 420 1 " 12 
4 " 3 (i75 " 70 331 W8 -- 447 1 18 
5_0 -750 '74 350 472 1-25 . 
5-0 .y ., . > . . m78 368 .97 Q5 496 1 " 31 
6 " 11 I -9011 " 81 . 385 1 02 . 31) 518 1-37 
6 " 5 -1175 -85 4111 1-6(i -113 540 1-43 
7'0 1050 ,98 ' -416 1-11 . 96 061 1-49 
7-5 1125 . 91 432 1-14 1 " 00 581 1-54 
8-11 1-2011 "94 I 446 1-18 I 1 " 113 6(11 1-60 
8-5 1 '75 97 4611 122 1 " 116 (320 1-64 
4P0 1- :350 1 "00 -474 

II 

1-36 1 "09 638 1 " 69 
9 " 5 1--425 1-03 487 

1 
*29 I'l2 656 1 "74 

100 1-50 0 1-10 500 U 33 1 O 5 673 1'78 

FALL OF 

Feet per Mile . I 

DITCH . 

Inc-lie, per 
Chain . 

-07 .5 

I 

T-2 ft . 4 

Velocity- 
Feet per 
Second . 

" 14 

ln . ; B-1 ft, 

I Gallons per 
Minute. 

29 

; D-4 1t . 

' Acre I41chos 
per Hour . I 

" (18 

T-3 ft . 

Velocit>'- 
1 ; ect, p(" r 
Second . 

.Ifl 

; B-1 ft . ; 

Gallons per 
Minute . 

I 

6n 

D-b in . 

Acre Inches 
per Hour . 

-19 
1-11 . 150 -21 44 -1.3 -L8 I 104 "27 
1_5 ' " 225 L6 a5 . 15 . -35 131 '35 
2-0 '33(1 - :31 64 -18 -41 154 -41 
°-5 i - :37 .5 B5 7 :3 '20 -46 173 " 46 
3_0 -4511 " :30 80 . 22 .r,l 191 -50 
:3-5 :i25 "42 86 2 :3 -55 '207 -54 
4-0 -600 " 45 9 :3 . ..25 5;1 ,2 .22 -51) 
4, 5 ', -675 '48 90 "27 -1V3 '2313 -62 
5-0 -750 1 -51 10 .1 "23 .r,7 249 -66 
5 " 5 .

I 
" 835 -5 :3 l l 11 =:1 .70 362 '69 

6 . u "900 -6 l l .i 3,1 . 7a '374 " 73 
6-5 -975 .53 120 :. ; .7a 236 'i5 
7-0 t

l 
1(150 60 1'24 7,1 II, 9.!17 -78 

7-5 1 . 13 :, 
I 

" lP2 129 "34 S2 :308 -81 
8" 0 1-200 "64 134 - :,6 -S5 :318 -84 
8'S 1-"75 -66 138 :37 ;8 

I
,
I :3°_8 -87 

9-0 7350 -68 142 . 33 . 90 338 -89 
9-5 14'25 7 (1 1 4(3 " :39 -t43 :347 92 

10 . 0 1 1 . 500 -72 1511 -40 . 115 :356 -94 
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TABLE X-continued, 

4-inch . . 
5-inch . . 

3 

TABLE SHOWING CHAP, ACTERIST1CS OF THREE PUMPC DELIVERING 800 GALLONS PER MINUTE 
THROUGH 70-FOOT TOTAL HEAD . 

10 . . 

	

1 .7110 
71 

	

1 .701) 
i( . . 

	

. . 1 .711(1 
3 . . 

	

. . 

	

1,701) 
2 

	

1 .70 (1 
71 . . 1 .=100 
5 . . 

	

1 .40(1 
., . . 

	

. . 1,4(10 

15 . . 

	

1,7(1(1 
10 . . 

	

. . 

	

1,700 
7¢ 

	

. 
.I 

1,7(1(1 
5 . . 

	

l,r(16 
7 

	

1 .400 
5 . , 

	

. . 

	

1,4(1(1 
., . . 

	

. . 1,40 :1 

25 . . 

	

1,7(!0 
1,2 . . 

	

. : 1,766 
15 

	

1 .7110 
7_, 

	

1,70(1 
1 1,700 600 

15 . . 

	

1 . ;0(1 

	

. . 
1O . . 

	

1.400 

	

" . 
7~ 1460 

1 
. 

5 . . 

	

. .1 1 .406 I C,ill 1530 1 500 

TABLE X1 . 

. . . . 

	

1,1175 

	

41 

	

35 
. . . . 

	

78:3 

	

C1 

	

2:3 
. . . . . . 

	

(351(1 

	

(3 .y 

	

24 

:3110 ~'2811 
230 790 

:3-INCH Pump.-Total 

310 ! 
300 '280 1 265 

4-INCH Pump.-Total head in feet (efficiency 55 or over) . 
520 15(1 .360 

1 ' 340 1 1
260 

3711 260 
j 

	

. . 

5-INCH Pump.-Total head u: feet (efficiency 60 or over) . 

Cpee(1 ItP111 

	

Efficiency, 

	

' ~ n u_,_a _ . . 

PEILF I:tNIANC 

	

U4' 2-INOv, :3-INCA, 4-INCII, AND 5-INCH PUDIPS UNDER DIFFERENT 11EAD5-
CAPACITT IN GALLONS PER -MINUTE. 

2-INCH Pump.-Total head in feet (efficiency 40 or over) . 

5 

3 .5 -10 50 6n 70 S(1 90 100 

. . . . " : 1(iU 140 110 70 ., 

. . . . 1-t0 130 85 . . " . 
1'35 110 80 1 45 . . 
148 11 :35 115 95 50 . . . . . . 
110 !1U 70 +5 . . 

head in feet (efficiency - 50 or over) . 
:330 1 285 , 200 

350 . 300 245 125 . . 
33 5 15 280 255 175 ''. . . . . . .. 
DfU ' 175 75 . . . . . . . . . . I . . 

125 
:340 :31 .7 29(1 1 1325 . . 1 

:310 280 250 215 NO . . . . 
..,5 1115 1 :35 . . . . . . . . . . 

FALT " OF 

Feet 1-er 11hlc . 

DITCH. 

Inches per 
Chain . . 

T-oft. 

Velocity. 

Sin . ; B-1 ft. ; 

Gallons per 
Minute . 

D-11 in . 

lcre Inches 
per Hour . 

T-5 ft . ; 

Velocity . 

B-1 ft . ; 

Gallons per 
Minute . 

D-12 in . 

Acre Inches 
per Hour . 

-075 ?9 278 -74 -30 342 "90 
1-0 

'I 
A60 ' W3 414 1-09 - 45' 503 1 34 

1 5 ' 225 -53 518 1 " 37 '56 634 1 " li3 
2 () . :33(1 " 62 606 1-61 66 742 I S17 

- -375 -70 681 1 . 81 -74 835 ~ 

, . o0 

:3 -0 -450 -77 750 1 . 99 -82 917 2-43 
;-5 -535 " 83 81 :3 2-15 -S'.1 995 2-64 
4 (1 -6011 li S:) 871 2- :31 -95 1 .066 2 " 8'2 
4 5 -675 )5 926 2-46 1-o1 1 .13 :3 3 . 0o 
5. 6 v50 1070 I 073 2-60 106 1,197 i 3-17 
Cr 5 325 1-05 1 " U ..r 2-73 1 " 12 1 ._a, 8" 32 
(H) il(10 1-10 1,075 2-85 1-17 1,316 3-48 
65 1. .1 .5 1,121) ' . 9S 1-21 1,35S 3-59 
7-0 1-050 1-19 1,16 :3 :3 . 08 1-26 1,418 3-74 
7-5 1 1125 1-24 1,'=(I5 :3'20 1 . 31 1 .472 , :3 .89 
8-0 1-'200 1 . 28 1 .2-15 3-29 1 . 35 1 .53 :3 4 . 04 
3-fi 1275 1-3'3 1,23 :3 :3 . 40 1 . :39 1,570 4-16 
9-0 1-3 .50 1-36 1, :3'3 :3 :3-50 1-44 1 .616; 4-'25 
!1-5 1 425 1-39 1, :36(1 :3'61 h48 1 .663 4 :72 

1(1-0 7'500 1-4'.3 1,3'.15 . 3'70 1 " 52 1,705 4 . :39 

" . " " 710 
800 
630 1520 

750 
1350 
620 

1 
46" 0 

. . 

6 ;~) s;1iu 
`-o 746 

560 
700 
510 

610 
! 440 3co . " " ' 

. . 

. . . . 

450 :375 300 200 
i50 6i5 560 400 

. . . : v 

. . (11) 6 :16 01() 006 350 
6110 560 500 450 250 . . . . " " . . 
450 400 30p . . . . . . ' . . - 

. . . . . . . . . . ! . . 
500 340 

. " 1 500 1754511 4= ; 3116 1 :355 1 
160 i 430 :395 . :350 305 250 1. 1 SO 

5211 -180 450 
. " 175 455 4

111 1
5

i ;5 '
300 

40 300 3670 .3-5 . . . ' 2 - 

H . P . 

1,700 . . . . 
1,7011 . . . . 
1 .700 . . 150 1 :35 '. 
1,400 175 . 168 159 
1400 ' 16x0 145 1311 

MOTOR . 10 15 20 
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Number 
Length of j of times 
Base of 

	

'lrian~le 
Triangle . 

	

must be 
applied in 
a mile . 

Height of 
Opening. 

1 inch 

inch 

3 inch 

41 inch 

5 inch 

6 inch 

NOTE.-It is obviously- not possible to bet a greater accuracy- with this implon.lent 
than that which nnay be assumed from above Table . Where extre lne accuracy is 
noce+sary spirit-levelling nntst 1-e resorted to . 

SHORING FLOW OF WATER THROUGH 8-INCH BY 12-1-NCH SLUICE BOXES. 

QU11ENSL_\ND AGRICULTURAL JOURNAL . 

	

[APRIL, 1924 . 

I 

O ft . 

	

i 

	

a ft . 

	

6 ft . 

	

7 ft . 

	

I 

	

8 ft . 
per intle. 

	

per mile. 

	

per mile . 

	

per mile . 

	

per mile . 

Inches Wide . Gallons per 
I 

	

minute, 

TABLE XII . 
FROM U.S.A . BULLETIN, No . 158 .) 

Length of Leg at B to get fall of- 

TABLE SIII . 

196 

284 

364 i 

464 

510 

10,13 1 

Figures above approximate to result given by Q . 1250 L - 
Depth of water above bottom of opening . 
Depth of water above top of opening. 

it . loft . 
per mile . ' per mile . 

Feet . I Inches . Incltrs. , Inches. I Inches . Inches . Inches . I 1 nchea . 
10 528 0-,tu 1) 3 01 O-A O ,a 

11 ' 480 01 0,1 . 01, 0ita 0 10 04 114 

12 4-10 0a 0~ 0-;
..'0 0 ;,, 0,'a 0,', 

15 352 8 Its 47 16 

16 330 0 1, 03U 03 I fl 0 Oils Oiu 03 

16 1 320 0 ; OTa ( 0 0-;sa 

12 Inches W 
t*allons per 
minute . 

de . Height of 8 
Opening . 

Inches Wide . 
Gallons per 
-minute. - - 

13 imclu"s Wide . 
Gallons per 
utinnte . 

153 7 inch . . 580 875 

300 S inch . . 624 013 _ 

432 9 inch . . 1)71 1 .008 

553 I 10 inch ~ . 7pS i 1 .1175 

666 0 11 inch . .I 750 1 .158 

774 
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APPENDIX I. 
CENTRIFUGAL PUMP DATA SHEET. 

Data Required for Estimates. 
The conditions under which pumping units operate vary considerably . 

	

In order 
to enable us to furnish final figures and correct recommendations by return mail, the 
purchaser should give the information requested below. In sending inquiries, please 
answer all the questions as fully as possible, for by so doing you will assist us in making 
proper recommendations. 

	

Fill in this sheet and mail with inquiry. 

Capacity, &c . 
l . Number of pumps required. .. .. . . . .. ... .. .. . . . .. .. . . . .. . . . .. . . ... .. . . . . . .. . .. .. .. . . . .. 

2. 

	

Capacity of each .. . . . .. .. . . . .. . . . .. .. . . . .. . . . .. .. ... U.S . gallons per minute . 

3. Character of liquid-Fresh water, muddy, gritty, acidulous, solids in suspen . 
sion ? .. .. . . . . . . . . .. .. .. . .. . . . . . .. .. . . . .. . . . .. .. . .. .. . . ... .. .. . . . . 

4. If solid matter is contained, state size and character of largest pieces . . . . . . . .. .. .. . . . .. . . . .. .. . . . .. .. .. . . 

5. 

	

Temperature 

	

of liquid . . . .. .. . .. ... .. .. .. . .. .. . . . . . . . . .. .. ° 

	

Fahr. 

	

Specific 

	

gravity. . .. .. . . . .. . . . .. . . . .. .. . .. .. . . . . . . . . 

fi . 

	

Service continuous. . . . .. .. . . . .. . . . . . .. ... .. .. . . . .. .. . . 

	

Service intermit,tent . .. . . . . . . . . .. .. .. . . . . . . . . .. .. . .. .. . . . . . . . . . . .. . . 

Head . 
7. Discharge head . .. .. . . . . . .. .. . .. .. . . . .. ft . 

	

(This is the vertical distance between the floor level of 
the pump and the point at which the water is discharged .) 

8. Diameter of discharge pipe. .. . .. ... . . .. . . . .. .. .. . . . . . . . . .. .. . . 

	

Length . . . . . .. . . . .. . . . . . .. . . . .. . . . . . .. . . . . 

9. 

	

Number 

	

of 

	

elbows 

	

in 

	

discharge 

	

pipe.. . . .. . . . .. . . . . . . . . . . . .. .. . . . .. . . . .45 

	

or 

	

90 

	

degrees. . . . . . . .. .. . . . . . . . . . . . . .. . . . . . . . .. . 
Long or short radius. . . . .. .. . . . .. . . . .. .. . . . . . . . . .. .. .. . . . . . . . . .. . . . . 

10 . 

	

Suction lift . .. . . . .. . . . .. .. . . . . . .. . . ft . 

	

(This is the vertical distance from the floor level of the 
pump down to the surface of the water from which supply is taken.) 

11 . 

	

Suction head . . . . .. .. . . . .. . . . .. .. . . . . ft . 

	

(Sometimes the pump is placed so that water will flow 
into it . 

	

Ill such case the pressure at the suction opening of the pump should 
be stated and Question No . 10 omitted.) 

1_~. Diameter of suction pipe. .. . . . .. .. .. . . . . . . . . .. .. . .. .. . . . . . . .lengt,h .. . . . . . . . . . . . . . .. .. .. . . . . . . . . . . . . . .. .. . . . . . .. . . . . . . . . .. .. . 

13 . 

	

Number of elbows in suction pipe . . . .. . . . . . . . . . . .. . . . .. . . . . . . . . . . .45 

	

or 

	

90 

	

degrees. .. . . . .. .. . . . .. . . . .. .. . .. .. . . . .. . . . .. . . . .. 

Long or short radius . .. .. . . . .. .. . .. .. . . . .. .. . . . .. . . . . . . . . .. .. . . . . . .. 

14 . Variation in discharge head, if any. .. .. . . . . . . . . .. .. . .. .. . . . . . .. . . . . . .. .. . .. . . . . . . . . . .., . . . . . . 

15 . 

	

Variation in suction lift, 

	

if any. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .. .. . . . .. . . .in 

	

suction 

	

head . . . .. . . . .. .. . . . .. . . . .. .. .. . . . . . . . . . . . .. .. . . . .. . . 

ASotire Power. 

16. 

	

Belted--Give speed of motive power. . . . .. . . . .. .. . . . . . .. . . . .. .. . . . . . . . . . diameter of driving gully.. .. . . . .. . . . . .. . 

17 . Direct 

	

connected 

	

to 

	

motor-Direct current, 

	

voltage . . . . . . .. .. . .. . . . . . .. . .. .. .. . . . . . . . . .. .. . .alternating 
current, voltage. .. .. . . . .. .. . .. .. . . . .. .. ... .. . . . . . .. .. . . . . . . . . ..cycles. . . . . . . . . .. .. . . . .. ._ .. .. . . . . . . . . .. .. . .. .. . . . . . .phase .. . . . . . . . . .. .. . .. .. . . . .. . . . .. . 

18 . Direct connection to steam turbine-Steam pressure . . . . . .. . . . .. . . . .. .. . . . . . . . .. .. . . . ..condensing. . . . . .. . . .. 
Non-condensing . . . . .. .. . . . .. .. . .. .. .. . . . .. . . . .. .. . . . .. .. . .. .. . . 

19 . Direct connection to steam engine-Steam pressure . . ._ .. .. . . . .. .. . .. . . . . . .. . . .condensing.. .. .. . .. . . . .. . . . .., . :. 
Non-condensing.. .. . .. .. .. . . . .. .. . . . .. .. . . . .. . . . .. .. . . . . . . . . . . . 

20 . 

	

Motive 1 over furnished by purchaser . .. . . . . . .. . .. ... .. .. . . . .. .. . . . .. . . . . by builder. .. . . . . . . . . . . . .. .. .. . .. . . . . . . . . .. .. . 

21 . 

	

Reira rks 

	

.. .. . . . . . . . . . . .. .. . . . . . . . . .. .. . . . .. .. .. . .. .. .. . .. .. . . . .. .. . .. .. . . . . . . . . .. .. ... .. . . . .. .. . .. .. .. . .. .. . . . .. .. . .. .. . . . .. .. . .. . . . . . .. .. . .. .. . . . .. . . . .. .. .. . .. . . . . . . . . .. .. ... .. . . . . . . . . .. .. ... .. . . . . 
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APPENDIX II . 

RELATIVE COST OF PIIJIPING By ELECTRICITY AND GASOLINE . 

No general rules can be given for cost of pumping, owing to variation in local 
power rates. The following examples will serve as a general guide . 

Comparative operating costs of gasoline and electrically-driven pumping plants 
in California, from tests made by Ikgriculture Department, corrected for current prices 
of gasoline :- 

Average Results. 

Average results from actual tests are given in each case, and no attempt inade to 
reconcile these figures, so that same can only be used as a general guide. The result 
for electric plants are for Units owned and operated by large irrigation companies who 
keep accurate records of attendance and repairs, and in addition have heavy items of 
administrative expense, so that these charges are not strictly comparable with the 
corresponding items for small privately owned gasoline plants, which repres=nt all but 
three of the gasoline plants tested . 

Plant efficiency 

	

. . 

	

. . 

	

. . 

	

. . 
Power consumed per hour (gallons gasoline,. KWH, 

elec . ) 
Power consumed per useful water HPH 

	

. . 

	

. . 
Number of hours plant runs per year 

	

. . 
Power used per year (gallons gasoline, KWH, .elec.) . . 

APPENDIX III. 

3-15 
.360 gal. 

1,349 
5,364 

1768 
1-95 KW 

2,096 
41,161 

EIGHT AND COMPARATIVE VALUES OF 11 OOD FUEL . 

One cord of wood-4 feet by 4 feet by 8 feet = 128 cubic feet . 

One cord of air-dried hickory, hard maple, or Australian hardwood weighs about 
4,500 lb ., and is equal to one ton of coal . . 

One cord of air-dried white oak weighs about 3,850 lb ., and is equal to about 1,715 
lb . of coal . 

Cue cord air-dried beech, red oak, or black oak, weighs about 3,250 lb ., and is 
equal to about 1,450 lb . of coal . 

One cord of air-dried pine weighs about 2,000 lb ., and is equal to about 920 11 . of 
coal . 

From the above it is safe to assume that 24 lb . of dry wood is equal to one pound 
of average coal, and that the full value of the same weights of different woods is very 
nearly the same . That is, a pound of hardwood is worth as much and no more than 
a, pound of pine, assuming both to be dry. 

It is important that the wood be dry, as for every 10 per cent . of moisture present, 
the loss of heating value is about 12 per cent . 

Power cost (gallons gasoline, KWH, &Jet .) . . . . $008 $9.022 

Total cost of plant . . . . $2,832 $2,971 
Fixed charges per year (20 per cent . gasoline . 15 per 

cent . motor) . . . . . . . . . . 8566 5446 
Cost of power per year . . . . . . . . $429 $91:3 
Cost of attendance and repair per year . . . . $126 $255 
Total cost per year . . . . $1,121 $1,614 
Fixed charges per useful water HPH . . . . . . 0-179 0041 
Power charges per useful water HPH . . . . 0029 0-042 
Attendance and repair per water HPH . . . . 0018 0011 
Total . . . . . . . . . . . . 0226 0097 

Gasoline Plants . 
i 

Electric Plants . 

Number of tests . . . . 11 13 
Discharge-G.P . -M. . . . . . . . . . . 759 526 
Total lift-feet . . . . . . . . 87-9 77-3 
Useful water horse-power . . . . . . 1024 9-9:1 
Indicated horse-power . . . . . . . . . . 2836 2368 

35 per cent. 42 por cent . 
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Gallons per minute . . 

	

. . 

	

. . 1 

	

470 

4~-Ic 
`_`n_ --V_el-It 

~ y . 

	

1__4,06 

	

4.93 oc 

	

m~ee~--Sor~Acond -.- 	3-YO - 

Gallons per minute . . 

2,960 i 8,730 18,800 34,200 55,600 

Slope per 100 feet . 
1byk . 1§by1 . 2ly1 . 3 by U . 

Cross Section in Feet.- 

4by?. . o by 21 . 6 by 3 . - 7 by 3k . 8by4. 

C7 -.--- 
~' 

9 by A . 10by5 . C 

~ _inch-Velocity m feet per second . I 1 . 18 1 . 54 1.87 o ., .46 2-98 3-46 3.J1 c 4-33 4-74 5 X-13 5.50 

Gallons per minute . . . . 650 

I 
220 1 .400 4,140 8,920 16,200 26,300 . 30,700 56,700 77,700 j 10i,C00 

1~-inch-Velocity in feet per second . . 1-71 2.24 2.72 3-57 4-33 5.03 5.68 _ - 6-30 6-89 7.46 . . . r 

Gallons per minute . . . . . . 320 940 2,030 6,010 13,000 23,500 38,200 57,700 ; 82 1400 113,000 
~i. 

. . 

3-inch-Velocity in feet per second 2-49 3 . 26 3-96 5-19 6-30 7. 31 8-26 9.16 10-02 . . . , t, 

FLOW IN FLUMES . 

VELOCITY IN FEET PER SECOND AND QUANTITY IN GALLONS PER MINUTE FOR VARIOUS 
UNPLANED PLANK OR CONCRETE FLUMING. 

SIZES OF FLUMES WITH FAIRLY SMOOTH 

ro 

SURFAcEs- 

^s^ 
Velocity in feet per second = Cr°'°' s°"14 S. Slope. N 

r. Hydraulic radius in feet . 
C. Constant-160 . 
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FLOW OF WATER IN CHANNELS. 

	

W 
TABLE OF VELOCITIES FOR VARYING SLOPES AND HYDRAULIC RADIIIS-r. 

	

� ., 
--for ordinary earth channels. 

	

V-for concrete lined channels or ordinary Implaned plank fluming. 
Velocities in Feet per Second . 

Slope in Feet per Mile . 

9 
b 

H d x 

d 
Y 

x 
C 

..'5 . 810 . I 

. 

4'0. 
- 

5'0. 610 . 810. 1010 

906~ T1.00 117 

-_1 .32___ 

' .145 170 1.92 
1-61 178 208 I 2-34 2-59 3-02 3-11 

1 . 44 1.59 1.86 2.10 2-31 2-70 3,05 
2-56 2-83 3-30 3-73 4-11 4-80 5-42 

1.89 2-09 2-44 2-75 3-04 3-54 4. 00 
3-36 3-71 4-34 4-89 5-40 6-30 7,11 

2-29 2-53 2-96 3-34 3-68 4-30 4-85 
4-08 4-50 5-26 5-03 6-54 T64 8-62 

2, 66 2,94 3-43 3,87 4-27 4-99 5, 63 
4-74 5-23 6. 11 689 

i 
7-60 8-88 

I 
1000 

3-01 3-32 3, 88 4-38 4-83 5-64 6-36 
5-35 5,90 6-90 7-78 8,59 1003 1131 

3* 
34 3. 68 4-30 4,85 5-35 6-25 7-06 

5-93 6-55 7-65 8-63 9,52 11-12 1255 

3-65 4-03 4-70 5-31 5-86 6-84 7-72 
6-49 -7-16 8-37 9-44 1041 1284 1372 

3-95 4-36 5-09 5-74 6-36 7-40 8-35 
7-02 7-75 9.05 10-21 11-27 1316 1485 

7-54 8-32 9-71 10-96 
i 

1209 14- 112 15.97 

Radius in Feet. 
0'25 . 0'5. 0'75 . 1 1'0 1- 5. 1 2'0 . 

0. 5 Earth . . . . I -261 -380 -473 -552 -688 -803 
Concrete . . . . .465 -676 -841 -982 1-22 1-43 

1 . 0 Earth . . . . 416 605 -752 -879 1 .09 1-28 
Concrete . . -740 1.08 1-34 1.56 1-95 2-27 . .,, 

1-5 Earth . . . . -546 793 -987 1-15 1-44 1-68 
Concrete . . . .I -971 i 1 , 41 1-76 2-05 2-55 2-98 

2.0 Earth . . . . -662 1 -962 1. 19 1 .-40 1-74 2-03 
Concrete . . . . 1, 18 1-71 212 2-49 3-10 I 3-62 

2. 5 Earth . . . . -768 1-12 1 1-39 1-62 2-02 236 
Concrete . . . . 1 37 1-99 1 2-47 2-89 3-59 4-20 

3-0 Earth . . . . 8. 68 1,26 1-57 183 ;3-28 2, 67 
Concrete . . . . 1-54 2.24 2-79 3-26 4, 06 4 75 

35 Earth . . -963 1-40 1-74 2,03 2-53 2-96 
Concrete . . 171 2-49 3. 10 3 62 4-50 526 

4-0 Earth . . . . 1-05 1-53 1 . 91 2-23 2-77 3-24 
Concrete . . . . 1-87 2-72 3-39 3-96 4,9.3 5-75 

4-5 Earth . . . . 1-14 1-66 2.06 2-41 3-00 3, 50 
Concrete . . . . 2.03 2-95 3-67 1 4-28 5-33 6-22 

5.0 Earth . . . . 1-22 1-78 2-21 2.58 3-22 3-76 
Concrete . . . .~ 2.17 3. 16 3-93 4-60 5-72 6. 68 
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BREEDS OF PIGS . 

I : . .t . '-;l11 :1 .T))\, 11 .1)._x ., Instructor in Pig Raising. 

BERKSHIRE PIGS--THEIR SUPERIOR QUALITIES. 

The British Berkshire Society, in whose herd books the leading British Berkshire 
breeders have for many years past registered their stud animals, has recently been 
engaged in a progressivc movement aiming at popularising this famous oldf breed 
amongst the men engaged in pig raisin ; ; the world over . Some of the special 
eliarncteristics whieli they bring miler the notice of breeders are as follows, and 
Berkshire brecilers in Qucenslanct would do well to note these several points and use 
them in advertising their stoclc :- 

I 1EHRti1111il;S. 
` ` Make more meat from meal than any other breed.' 
"They are hardy, docile, and exceptionally good mothers." 
" They cross well with the best breeds, ail improve the duality of the coarser 

cries. " 
They thrive in climates as widely divergent as those of India and Canada." 
They obtain a premium from the leading bacon curers." 
They have Ivon the Championship and Reserve Championship over all breeds in 

all carease classes at Smithfield Show since their inauguration in 1904." 
"They have won the Championships for the Best Pair of Pigs nineteen times (no 

other breed has won this more than three times) ." 
"They have won the Championship for the Best Single Pig nineteen times (no 

other breed has won this wore than five times) at the thirty-seven Smithfield Shows 
since 1553." 

" They have won the Whitley Challenge Cup for the Best Bacon Breed at the 
London Dairy Show . ']'his record is unrivalled in the history of British live stock." 

'' The reason is : They yield more weight for age and a higher proportion of lean 
to fat, for a given weight, than any other breed." 

Our illustration shows the superior quality of the Modern Berkshire Pig. Motto : 
"Breed Better Berkshires ." 

PLATE 55.= ̀ MEADOW CHIEF." 

First Prize, unclor 13 months ; also Champion, Christchurch Show, 1922 . 
Bred by and the property of G. H, Barnett, Green Meadow, Leeston, Canterbury, \.Z . 

26 
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PLATE D6- ° CONARGO CHOICE." 
An Australian and New Zealand Champion. 

	

The property of G. H. Barnett, °' Green 
Meadow," Leeston, Canterbury, New Zealand. 

PLATE a7.-' ° MEADOw BRIGADIER 
A Yearling Prize-winner. 

	

The property of G. H. Barnett, '° Green Meadow" Leeston, 
Canterbury, New Zealand. 
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PLATE 5H.= ̀MEADOW BELLE." 
A Prize-winning Yearling Sow. 

	

The property of G. H. Barnett, 11 Green Meadow-," 
Leeston, Canterbury, New Zealand. 

PLATE 59.- MEADOW QUEENIE." 
A Prize-winning Sow. 

	

The property of G. H. Barnett, " Green Meadow," Leeston, 
Canterbury, New Zealand. 
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THE BELL PIG-A PECULIAR BIRTHMARK . 
The accompanying Plate illustrates a peculiar and characteristic birth-marls in 

some strains of the older type of Berkshire. The peculiar bell-shaped, fleshy growth 
uiuler the lower jaw (the jowl) of this sow has been inherited from a line of blood, 
the origin of which does not appear to have been recorded . 

Bell pigs were at one time common in some of the dairying districts in New 
South Wales, and the writer has received .minerous inquiries from time to time as 
to their origin. 

'['his photograph was secured through the courtesy of Mr . H. P. :Jeffery, of 
"Greenwood," yIoruya, New South Wales. On one occasion when the, writer was 
visiting that district, the sow was then rearing a dozen hefty, vigorous suckers, 
every one of which had these peculiar bell-shaped growths well developed and 
distiju-t. 

It would be interesting to have further information on this subject, and if any 
readers of the Journal liave had any experience with Bell pigs the writer would 
be l'leam,el to hear from them.-E. J . Slielton, H.D.A ., Instructor in Pig Raising. 

I'LATJ : (it) .---Tun: BELL PIG. 

CARCASSES OF PIGS DAMAGED IN TRANSIT. 
E. J. SHELTON, H.D.A ., :Instructor in Pig Raising. 

Tlie accompanying illustrations, which have been secured through the courtesy 
of Messrs . J . C. Hutton Limited, bacon curers, of Rouia street, Brisbane, and 
Zillmere, depict in a striking manner one of the most serious of the losses to the 
baron-surer and to the pig industry in general, as a result of careless, even brutal, 
handling of pigs in transit to the saleyards, in trucking, and in delivery to the 
bacon factory. 

The pigs were originally purchased by the company as first-class baconers, for 
which top rates had been paid . On slaughter, however, it was found that they were 
damaged to such an extent through being beaten with whips and sticks, being 
prodded, kicked, and otherwise mauled, that their real value was reduced more than 
50 per eei:t . They had to be converted into small goods instead of being used for 
first-class bacon as was originally intended . 

The bruised and scarred condition of various portions of other carcasses which 
had likewise suffered is depicted, the bruises in many instances not showing out until 
curing has proceeded some time. 

Bacon-curers estimate that the pig industry suffers loss to the extent of 
thousands of pounds annually as a result of careless handling, and it is hoped these 
illustrations will tend to eu~pliasise the necessity of careful handling, and the pro 
vision of suitable saleyards in which the pigs can be handled to more advaut ::ge 
:it point of despatch . Some country saleyards the writer has inspected are in a, 
shocking condition ; they- are indirectly responsible for a good deal of the trouble 
referred to above. 
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PLATE 61 . 
These Sides have been Bruised and Damaged to such an extent that thev would 

be almost unsaleable in a '° Fresh Meat " Market ; as it is, their value to the bacon 
curer has been depreciated more than 50 per cent. 
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PLATE 62. 
Note the bruised and scarred condition of the loin and back and disfigurement of the 

carcass generally. 
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PLATE 63 . 
Note the manN. Bruises, Cuts, and Scores on thes^ Ire:-s of Baron. 

	

Tire result 
of careless 1landling of the Live figs . 
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FRUIT FLY INVESTIGATION. 
Report of tile Entomologist stationed at Stanthorpe (Mr . Hubert Jarvis) for the 

months, December and January, 19'23-°--1, on the Fruit Fly and other Injurious 
lnsec4s, awl modc arailable bh till, 11ini0cr for agriculture and Stock- (moll . JP. N_ 
Gilli(s) . 

Records of Occurrence of Fruit Fly this Season . 
Stanthorpe District.-The first fruit fly (as I have already stated, rid. Report 

October-November, 1923) was caught at the Summit on 30th October. 
The first record obtained by me of fruit fly maggots in locally grown fruit was 

on llth December, 1923. 
The following are the dates of a sustained maggot infestation and the localities 

in which they occurred :- 

Cutside the Stanthorpe District, 

FRUIT FLY, 

It will be seen from the above dates (that constitute a by no means complete 
record) that the fruit fly ivas fairly evenly, although lightly, distributed throughout 
a large portion of the district early in December (about one month later than 
characterised its distribution last season) . 

Although only one fruit fly was caught on 30th October, it is quite possible 
that others were present in the district at that time though not trapped . 

(1) New South. 11"ales.-Almost simultaneously with its occurrence at the above 
places in the Stanthorpe district, the fruit fly (C . tr2/olci) was in the \frr.ylands 
district, New South Wales (i.e ., 16th December) in various fruits, the maggots at 
that time being nearly full-grown. In fact, many had already left the fruit and 
entered the soil . From this fact we can conclude that the fruit fly had been 
operating at least twelve or fourteen days prior to 16th December in the \larylands 
district. 

Fruit flies (C . lryoni) were, moreover, caught in traps at llarylands between 
12th December and 16th December. 

Note.-Last season the fruit fly was anandant in the liarylands and Amosfichi 
districts some weeks before it made its appcac:lne- in the Stanthorpe orchards. 

(2) Warcrick-Evidence of fruit fly (maggot. stage) presence in loquats at 
Warwick was found by Instructor W. Leslie on llth November, 1923 . 

(Last season they were found by myself and Air . Perkins, B.8c., in this fruit 
on 30th October.) 

(3) Too ceoomba.-Fruit fly maggots were found by Instructor W. Leslie in 
plums and in apricots on trees growing, in Toowoomba on 22nd November, 1923 . 

(Last season fruit fly maggots were found by me in loquats growing at 
Toowoomba on 12th October.) 

The foregoing records point to the fact that the fruit fly (iuaggot stage) this 
season, although about a month later, was present in certain localities outside tile 
Granite Belt before it oracle its appearance in the Stanthorpe orrlcards ; this was 
also the ease last season . 

Date . District. 
--I- 

December 12 . . Fletcher Siding . . 

Fruit . 

Apples . . 

Remarks. 

Eggs and 3Iaggots 
December 1 2 . . The Summit . . Peaches . . 
December 12 . . Applethorpe . . Peaches . Maggots nearly full grown 
December 12 . . Eukey . . . . Various Fruits 11 ,, � 

December 12 . . Cottonvale . . Peaches . . 11 11 11 
December 13 Stanthorpe . . Apricots . . � 
December 20 . . Ballandean . . Poaches . . � 
January 7 . . . . I Amiens . . . . Apples . . , . 
January 14.. Spring Creek . . Peaches . . � 
January 16 . . . . Glen Aplin . . _Nectarines . . � 
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Origin of Fruit Fly in the Stanthorpe Area . 

-Much has been written about the origin each spring of the fruit fly in this 
district . (1) Importation ; (2) immigration : and (3) overwintering-have already 
been discussed in my precious reports (rid . Reports April-Mav 1922, June-July 
1922, and August-September 1922), and each one of these three avenues, so to speak, 
may contribute its quota of fruit flies . 

Briefly then to consider these :- 

317 

(1) Ineportatimc.-The clanger of fruit fly importation into the Stannthorpe dis-
trict was first realised by the writer on 10th October, 1922, on whicdr date six eases 
of 1"alcncia Late oranges, consigned to Stanthorpe, were found by Instructor .1 . 
llenderson and Inspector Williams to contain quantities of the maggots of the 
Queensland fruit fly (C . lrttoici.) . 1Ir. Ranger, chairman of the District Fruit-
growers' Council, was at once communicated with ou the discovery being made, and 
the maggot-infested fruit and cases were destroyed in our presence by fire. 

Prior to this finding, however, many cases of oranges had been admitted to the 
district . (Note.-Tn no way can the inspectors be blamed for this, as it is extremely 
difficult, in examining consignments, To detect in any fruit the very young maggots 
or eggs of the fruit fly when present, and particularly so in the orange . In fact, 
to (To this would necessitate the separate examination of each individual fruit with 
a. magnifying glass. It is thus possible that many fruit flies may, last season, have 
resulted from such imported fruit.) 

It was then decided to hold imported fruit at all stations throughout the Granite 
Belt- until such fruit bad been officially inspected. 

This measure, however, failed to meet the situation owing to the number of 
stations at which the fruit was received, and to the difficulty of inspectors daily 
visiting these. The chief clanger in this connection was the exit (which could not 
be obviated) of fruit fly maggots from the fruit during its detention at any of 
these stations while awaiting inspection . 

When it was realised that the above measure had failed of its purpose, it was 
suggested by the writer that all fruit consigned to the Stanthorpe district should 
be placed in a. cold chamber and subjected to a temperature of 33-35 degrees F. for 
not less than three weeks prior to its being sent to the Granite Belt . 

The regulation under the Diseases in Plants Act embodying this suggestion 
came into force on 1st April, 1923, and it was hoped that this measure would prove 
entirely satisfactory in preventing any local importation of the living eggs and 
maggots of the fruit fly in citrus and other fruits subject to its attack . 

This hope was not, however, realised, and failure in this respect was hrought 
about by the following causes :-(1) Impracticability to maintain a. constant tempera-
ture under Brisbane conditions" of fruit cold storage ; (2) difficulty of preventing 
fruit decay under cold-storage conditions, and temptation to make good this decay 
by drawing on supplies from fruit not cold-stored ; and (3) difficulty of being sure 
of the fact of. continuous cold-storage on tile . part of the officer issuing a certificate 
importing this. 

Thus it was possible to find living fruit fly maggots in fruit that had been in 
cold storage for three weeks at a varying temperature. 

This danger I first realised on 12th July, 19°_3, on which date living fruit fly 
maggots were found in imported oranges. These oranges, as was certified, had been 
cold-stored for three weeks at a temperature of 33-3:5 degrees T. 

The Entomologist in Clcief, Air. H. Tryon, was at once communicated with on 
this discovery being made, and he innnediately directed urgent attention to the 
matter in the proper quarter. 

On 24th September, Instructor T. Henderson hrought to this Office three fruit. 
flies (C . trltoni) which he had bred from bananas. These bananas were imported 
some time in June and the flies ]latched in August. 

The breeding of these fruit flies from bananas was a matter of much import-
ance, as this fruit was not included in the list of fruits to be cold stored before 
admittance into the Granite Belt (rid . Report August-September, 1923). 

From that time onward to (fate, instances of living fruit fly maggots in various 
imported fruits continued to be discovered, particularly such fruits as mangoes, 
custard applies, papaw-, and bananas. Thus it is only reasonable to conclude that 
many- fruit flies originated in this manner and help to start the spring infestation. 
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(2) Over lPinterhig ; (a) As a, pupa or adult.-I have not yet obtained any 
evidence in favour of the fruit fly over-wintering (passing the �'inter) in this 
district as a pupa, and emerging in the spring by the "hatching out." of this pupa . 

Experiments in 1922 and 1923 rather seem to incfieate thtit this is not the habit 
of the fruit fly. 

In both the abovenientioned years a- vigorous search was prosecuted during the 
winter and early spring months, in ever,), possible situation, for fruit fly "puparia," 
and as a result many were found empty' but none alive. Botli moist and dry 
situations were thus examined-ones, too, under all kinds of late apples and 
quinces, and the soil to a depth of 12 inches put through a 1/10-inch mesh sieve. 
Again, the soil under various packing sheds :in(! fruit dumps was also similarly 
examined . In no instance, not withstamling this close examination, was a living 
pupa found at any of the above situations . 

At the end of April and in Ma ', 1921, maggot-infested fruit was placed under 
;gauze covers and left in the open throughout the winter. In some cases these gauze 
covers were sheltered, and in others exposed to the frosts and Aveather generally. 

During May many flies figuring in these experiments hatched, but none in the 
spring . (Examination of container, and insects of these experiments from time 
to time was made .) Similar infestc,1 fruit was held in the Insectary as a check 
in this experiment. 

Records of fruit fly emergence kept by tile during the months of April-May are 
given beloiv :- 

One fly emerged on 25th June, 1,923 (a cripple) . 

Tlie above records were notes from the fruit kept ill the Insectary and also 
from the fruit under the gauze covers aboveineutioued in the orchards . 

\'o1c.-It must be borne in inind, however, that any conclusions from experi-
ments of the above nature that appear to be inevitable, might, under other seasonal 
conditions than those that have obtained during the last two winters, not hold good . 

Experiments on the same lines will be continued this winter but on a larger 
scale. 

Orcr-ici.nterinq as an .,)dint Flit.-Search has also been inane for the adult fruit 
fly during the winter niontlis, but without success. 

Adult fruit flies have been kept alive for three months bY me and can, it would 
appear, live much longer ; and from general consideration t do not think it impos-
sible for the fruit fly to survive the lvinter in some sheltered situation here, although 
I consider this very unlikclv . 

(3) Imunifiration-Tlie only other avenue by wlliell the Stauthorpe district m:ia 
obtain its fruit fly infestation is immigration, and, further, from districts outside the 
Granite Belt . 

It is not impossible that, ordinarily, there may he immigration of the adult 
fruit flies over a considerable distance, especially when winds of a certain direction 
and the prevalence of certain flowers resorted to by the flies favour it . 

The usual occurrence of the fruit fly in 'rooAvooinba, Warwick, and Northern 
New South ̀ Vales prior to its appearance in this district would seem to favour this 
possibility. 

The original scheme of research involved special experimental investigation to 
test this matter of immigration, but opportunity for carrying out these tests has 
hitherto been lacking. It is only recently that a lure really capable of attracting 

Host Fruit Date of Pupation. Date of Emergence. 

Quince 5 April. 1923 13 April, 1923 
Quince 5 April, 1923 16 April, 1923 
Quince 24 April, 1923 
Apple . . 6 April, 1923 28 April, 1923 
Quince . . 30 April, 1923 
Quince 2 May, 1923 7 May, 1923 
Quince 3 May, 1923 10 May, 1923 
Quince May, 1923 14 May, 1923 
Quince 5 May, 1923 14 May, 1923 
Quince May, 1923 17 May, 1923 
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the Queensland fruit fly (both sexes) has been discovered, and it is hoped by the 
aid of the lure, as an accessory to other procedures, to obtain some definite informs.-
tion in regard to this question of immigration. 

The comparative freedom from fruit fly this season is a notable fact, not only 

in this district but also in other parts of Queensland and New South Wales. 

In these other districts (both those of New South Wales and of Queensland) 
no special measures have been adopted either in reference to cleaning up orchards 

or the exclusion of maggot-infested fruit from elsewhere, so that the fly has ha-l 
its usual chance to over-winter and increase. Its failure to do so is undoubtedly, 
therefore, largely due to seasonal conditions of a special nature. 

The presence of tile "Solanulu fruit fly" in this district, early in tile spring, 
is, I think, a fact in favour of the possibility of fruit fly immigration. 

A certain lure will attract numbers of these flies (which are not of local 
origin) in almost any orchard throughout the district . Thus, if it is possible for 
this fruit fly (almost identical in structure with C. tryoni) to travel, it is only 
reasonable to concede thin ability also to the latter species. 

Collecting and Destroying Fly-Infested Fruit, 

As has already been pointed out the most important control method, loth here 
ill Queensland and also in all countries where fruit flies have proved injurious to 
economic fruits, is the daily gathering and destruction of all "fly-stung" fruit, 
both that on the ground and also that on the tree. Where this has been consistently 
carried out in this district, there lisp been little or no loss from fruit fly attack . 
This fact has been repeatedly emphasised not only in my own reports, but also 
by every entomologist who has been engaged in fruit fly research work . Utiless 
this "Orchard Hygiene" is adopted all other methods of attack or control will prove 
fruitless. 

Poison Bait Sprays. 

IY)NTRt)I . MEASURES. 

It is yet too early- to state if spraying fruit trees carrying fruit with a 
poisoned sweet is of any use in controlling the Queensland fruit fly. 

Several orchards have this Feason been consistently sprayed with the ntolasseq 
and arsenate of lead bait, and these orchards so sprayed have enjoyed a comparative 
immunity from fruit fly attack. This partial immunity has, however, also been 
shared by orchards in which no poison bait spray has been used . 

Isolated orchardists in this district have suffered a considerable loss from fruit 
fly this season, but the majority have enjoyed comparative freedom from "fly." 
The difference in the degree of incidence of attack must be taken also into account 
in estimating tile value of baits. 

Prohibiting Fruit Remaining in the District after 7th April- 

A good deal of controversy has arisen over this projected fruit fly control 
method suggested by 'Mr. A. T. Perkins, B.Sc. (Research Entomologist-The 
University) . 

It is claimed by Mr . Perkins that all fruit fly maggots entering the soil before 
llth April emerge before the winter and perish, and that those entering the soil 
after the 11th April hil:ernate (rid . Report, Perkins, 1st October-31st December) . 

Records kept by tile of fruit fly pupation and emergence during the month of 
'May, 1923, do not support this. Nevertheless, I deem his suggestion a most admir-
able one, and well worth trying, 'since, apart front fruit fly control, we have much 
to gain by it. Even if it does not reduce the fruit fly population it will prove, or 
should prove, a valuable control for codling moth, which has undoubtedly been very 
largely increased by the practice on the part of most growers of storing late apples 
and other fruits also in the packing sheds. Thus, the sending of all fruit out of 
the district by 7th April should considerably reduce the numbers of the first (the 
most important) seasonal hatching of this serious fruit pest . I state "fruit pest" 
because it not only attacks pomaceous fruits but also peaches and plums. 

Warwick Inspectors. 

The appointment of Inspector Williams (to inspect all fruit consigned to the 
Stanthorpe district) at Warwick is undoubtedly a step in the right direction. 



320 

	

QLEENSLAND AGRICULTURAL JOURNAL. 

	

[APRIL, 1924, 

The Warwick Inspector, together with the Cold Storage Regulations, which Ave 
hope will still be maintained, should to a very large extent eliminate the danger of 
fruit fly introduction into the Stanthorpe district by otherwise uncontrolled traffic 
in fruit. 

Should our annual occurrence of fruit fiy in this district arise from over-
wintering pupa" and from imported fruit alone (as I sincerely hope is the case, 
notivithstauding what has been stated now) a practical control of the fruit fly in 
the Stanthorpu" district is within our reach, and should become assured. 

OTHER INJURIOUS INSECTS. 

Woolly Aphis (Natural Control Being Brought About. 

The Woolly Aphis parasite, :lpheltinns -nali ]laid., imported from New Zealand, 
14th August, 1923, by courtesy of Dr . R. J. Tillyard, iM.A ., D.Se., .$e., will, I hope, 
become established in this district . One hundred and seven examples of this parasite 
were bred from the material sent me by Dr . Tillyard . These were liberated in three 
trees infested with Woolly Aphis ; the last date on which parasites were liberated was 
on 28th September, 1923. From time to time the trees on which parasites had been 
liberated -were examined, but nothing was seen of them until 20th January, 1924 . 
On that date a large number of Aphelinus were discovered showing the characteristic 
hole made by the parasite in emerging . 

Very many of these parasites must then have already batched ont and dispersed 
about the orchard's in the Stanthorpe area, in which the majority of the first brood 
were liberated. 

On carefully examining the apple trees in this orchard little or no Woolly Aphis 
Nvas visible, so that my only fear is that the parasite may not, from lack of its 
host, continue 'lo nnlltiply. 

Only one individual Apheliuus was recovered from twigs (hearing a few Aphids) 
taken from the tree on which they were first liberated and kept under conditions to 
admit of the obtainment of any specimens on issuing. Additional specimens will, 
1 hope, hatch out in order to provide sufficient material to carry over the winter for 
use in distribution next spring. 

Application has been made to Dr . Tillyard for an additional supply of the 
parasite to ensure its successful establishment in this district as a permanent 
useful endowment. 

PLATE 04.-FODDER CONSERVATION . 
Rhodes Grass and Sorghum Stacks on 'Mr. A . D. Drane's Farm . 
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THE UPPER BURNETT. 

PROGRESS OF SETTLEMENT. 

The Director of Agriculture, Mr . H. C. Qluodling, in the course of a note on a - 
recent visit to the Upper Burnett district, states that the country could not possibl}, 
look better . There is an abundance of grass everywhere, stock of all kinds look 
remarkably well, and at every centre along the railway line there is a marked 
uetivity and signs of renewed prosperity. At Gayndah, an average of an inch of 
rain per day was registered for the first eleven days in February, and this leas 
supplemented inuuediately after by a general fall of between 5 and 6 inches . 1 ollow-
ing the opening of the various ineatworks, fat cattle are in active demand ; well-
bred lines of young bullocks and steers for fattening purposes are selling well, but 
steers of dairying type and' colour are o£ much lotiver values and hard to quit . 
Dairy cattle, close to profit, are in demand . Generally speaking, there is a, greater 
activity in dairying as the result of the general rains. 

New Settlers. 

Arm influx of new settlers to the Upper Burnett is giving a fillip to business 
generally. At present Flidsvold is being used as the rail head, and goods and 
chattels for the settlers are being carried through by ballast train. The opening of 
the railway to general traffic, in the innuediate future, will give a stronger impetus 
to settlement . The new settlers in the Upper Burnett area are of fine type and 
are fairly munerous. Temporary shacks have been hurriedly erected, fencing is 
going on . everywhere, and a great transformation is in progress . Some settlers 
have already taken dairy stock right on to their blocks, and are very keen to convert 
the superabundant growth of natural grasses into cash . Mile after mile of the flat 
lands on the upper portion of the Three Moon Creek are covered. tivith grass 4 to 5 feet 
ill height-rich succulent Blue grass for the most part ; in fact, the whole country is 
carrying a magnificent stand of natural grasses. With cattle on the land and motor 
vans for carrying cream, new settlers would be able to secure immediate returns. A 
good market exists for good-quality dairy cows and heifers, as most of the recently 
acquired selections will be used for a time at least for dairying . 

Successful Demonstration Plots. 

Commenting oil the work carried out by the Department of Agriculture in 
establishing demonstration plots on areas in the Upper Burnett in advance of 
settlement, Mr . Qlnodling stated that- soine of the new settlers in the vicinity, whom 
lie met, were very much impressed with the importance of the work . Many of those 
who settled on the scrub areas (upwards of 700,000 acres of this class of country 
were designed by the Lands Department for settlement) did so, after having ocular 
proof of the excellent growth made by the lihoiles grass on the 40-acre crop demon-
stration area at Monto. The crops oil the Monal Creek Demonstration Farin, several 
iniles from Monto, on the Monto-Many Peaks section of the line, looked remarkably 
well. 

Cotton Growing. 

Cotton-growing exheriinents have beeci carried out on this site . Now settler; 
in the vicinity are taking great interest in the operations. Some excellent agri-
cultural land exists in this locality and on the upper waters of Three Moon Creek, 
near Cania Station . 

	

G iN en a run of favotmable seasons, large quantities of dairy 
and agricultural produce should, in the near future, find its way to Gladstone from 
this region . Work on the railway line over the Dawes Range from Many Peaks is 
well advanced, and it is expected that this section of the line will be completed 
before the end of the year . 
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BUREAU OF SUGAR EXPERIMENT STATIONS . 
ENTOMOLOGICAL HINTS TO CANE GROWERS, 

By EDMUND JARVIS, Entomologist, Bureau of Sugar Experiment Stations . 

During ploughing operations collect the grubs when plentiful. They will be-
mostly those of the greyback and the smaller reddish-brown cane-beetle Lepidiota 
frcrnc)ci ; the former during this month being in the second and third stages, whila 
the latter are fully grown third-stage grubs. 

Be on the Nvatch for grubs killed by tit(, Green -Muscardine Fungus (MetarrhLiutit 
an ."i'>opli(r) which is usually in evidence during March and April. Mien attacked by 
tit's vegetable parasite the body, instead of decomposing, retains its ordinary shape, 
and gradually hardening turns at first white and then an olive green colour . At 
this stage, being filled with fungus roots, these grubs become mummified, and can 
be broken into pieces as if formed of dry cheese. 

The sphere of usefulness of this parasite could be greatly extended if growers. 
would collect all such green, crusted-looking grubs, break them into powder, and 
thoroughly inix this with about 100 times the quantity of moist finely-sifted soil . 
This spore-laden earth should then be sprinkled very thinly in the fturows when 
ploughing up any grub-infested canefields . 

Keep an eye open also for dead or dying grubs exhibiting black blotches on the 
sides or legs . These will probably he affected by bacterial diseases, and, unlike 
the preceding fungus-grubs, remain quite flaccid, and eventually decompose. Gro,vers 
finding evidence of such disease are asked to 

co 
rnuuunicate aide the 1":ntomologist at 

Dleringa . 

Protect Your Beneficial Insects, 
Do not pick up the soil-frequenting larva, &e ., of insect friends of tile cane-

grower, yhich are parasitic or predaceous on grubs of our cane-beetles, and may be 
easily recognised by the following descriptions :- 

(l) Plump, white, maggot-sit aped inactive larva about an inch long, sometimes. 
found attached to dead or dying cane-grubs. These turn into digger-wasp parasites. 

(?) Dark-brown cocoons, about l inches long, with rounded ends ; composed 
of silk hardened to the stiffness of thick paper. These contain digger-wasp 
parasites. 

(3) White maggots, nearly 11 inches in length, more slender than those of 
No . l, and able to tunnel with ease through the soil by means of a pointed beak . 
These predaceous larva of Robber-flies pierce and suck the juices of cane-grubs. 

(-l) Larva ", resembling flattened wire-worms, from 1 to 2 or more inches long,. 
with yellowish-brown shining bodies and six small legs near the head-end . There 
slippery, very active creatures are predaceous oil cane-grubs, &c ., " diieli they seize 
with sliarp, sickle-shaped ;jay's, adapted for cutting through the skin of their 
unfortunate victims. 

Continue to watch tile growth of cane on lox-lying flats where the beetle-borer 
(h'hobdcrm "mis obscnrus has prove(l injurious daring (cast seasons ; and moth-borers 
have been observed during November :in.[ December . 

"Dead-hearts'' ocenrring among stools )\here the sticks are front 3 to 5 feet 
high signify the presence of caterpillars of the Large Moth Borer (Phragmatiphila 
truncala) . If numerous enough to attract attention such iufcntation should be 
brought under the notice of the Entomologist ( 'Phone Da, Gord:mvale) . 

Similarly, should growers discover evidence of beetle-borers commencing to 
attack the hasal portion of cane-sticks, it would be advisable for them to seek advice: 
before the crop becomes seriously damaged. 

SCIENCE NOTES. 
BY 1?I)\7tTNl) JARVIS, Entomologist, Ilureau of Sugar Experiment Stotiotts. 

MELOLONTHID BEETLES AFFECTING SUGAR CANE . 
The insects figured cue the :wcotnpanying -Ioured plate, although being for the 

most part of minor economic interest, include at least two very- destructive species 
(Nos . 1 and 7) . 

Fortunately, the grubs of Lepidiota freuchi Blackb., which are nearly as large 
and scarcely less injurious than those of our notorious greyback cane-beetle 
(Lepidoderma albohirtum APaterlc .), do not damage Bane-roots each season, only 
attaining full growth (third instar) every second year. 

Although nearly twelve months of the life-cycle of frenchi are occupied by the 
first and second larval instars, the grubs do not during this period effect material 
injury to cane . 
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Both this species and Lepidiota cau.data Blackb . (Fig . 7) are mainly destructive 
to roots of grasses, Se ., appearing in some respects to take the place in North 
Queensland of some of tile larger species of Ifattluu ;ilclm, two of which (obesa and 
)iigresecits) are considered by French to be decidedly harmful to pasture land in 
Victoria . The grubs of - fre-ttchi occur freely throughout forest. land in the Cairns 
district, subsisting largely on roots of the common "Blady Grass" (Imperata 
ar'andbiacea) ; while those of caudata-, wlAch usually inhabit scrub lands, appear to 
be -̀cry partial to Paspalam platycaalc, since out of forty-three grubs collected at 
random trmn among roots of this grass at Deeral in 1916, no less than 88 per cent . 
were found to be larvT of this beetle . 

Figures 8 and 9 illustrate tile sexes of our so-called "Elephant Beetle," which, 
strictly speaking, is not a melolonthid, but a member of tile family Dynastidre. 

The following brief biological notes regarding the eight species of eoleoptera 
in question will doubtless be of interest to canegro~vers . 

Lepidiota frenchi Blackb . (Fig, 1), 
This cockchafer appears on tile wing daring November or December, usnally 

being a few days behind the greyback . 
Emergence takes place at twilight (about 6.-1 :5 p.m .), AA-lien suddenly and 

without warning of any kind myriads of these beetles arise simultaneously from 
every quarter and wildly clash to and fro, thwisonds hcirng in view at the one tin-, 
which, in their erratic flight constantly knock against the cane-leaves, such sudden 
impact being plainly audible at a distance of several yards. In addition to this 
oft-repeated sound the air, " o still before, vibrates wit]. a eontinnous luunnring note, 
clue to tile aceuntulated lnizzing of countless numbers of these insects. 

Upon catching one, \t-e shall notice a faint whitish bloom over-spreading the 
general body colour of reddish-brown, which, looked at with a pocket lens, is at 
once seen to be clue to the presence of numberless tiny circular white scales resting 
ill punctures. 

The outer edges of the prothorax are dark-red, turned up slightly, and 
symmetrically scalloped, the hind margin of same being densely bordered with 
these curious scales. The ventral or lower surface of tile body, including tile legs, 
is thickly clothed with white scales, which on the thoracic plates vary from 
circular to pear-shaped, and near the coxT are replaced by long silvery hairs. 

The four life-cycle 

	

stages 

	

(egg to beetle) 

	

ha", e 

	

been fully described by the 
present writer in bulletin No . 5, Division of Entomology, of our Sugar B'ureatn, so 
need not be given here . 

Although in evi,lenee each season, frenchi is only excessively abundant every 
second year. Some idea of their numbers at such times may be gathered from the 
fact that, in 1915, four beetle collectors picked of in half an hour 23 lb . of these 
cockchafers whilst in the act of copulation from the wire fence of Gordonvale 
Recreation Reserve. About 475 specimens weigh 1 lb., so that the above quantity 
represented no less than 10,925 beetles. 

The attitude assumed while mating is rather curious, as tile female alone clings 
to the leaf-hlade or other support (not the male, as inadvertently reporter] in 
Bulletin No . 5 of this Office (page 7) ), the male hanging motionless head downwards 
in mid air supported only by the genital organs, and with the ventral surface of its 
body exposed to view . 

Lepidiota consobrina Gfr. (Fig . 2), 
Referring to the plate it will be noticed that this species closely resembles 

the preceding (frenchi) in general appearance and coloration . Con.sobrino, however, 
~Rich emerges from the ground about three weeks earlier than the latter insect, is 
of local occurrence, much rarer on forest country, and if closely examined `will be 
found to possess the following structural specific differences. 

The Larva.-Sear on center of anal seg,, tueut of both species arranged in the 
form of a. pear-shaped figure, which in cousobritm is elongated, having two parallel 
rows of short bristles . Width of ]read 7.20 mm . (in .frenchi 5 arm.) . 

The Beetle.-Average length f inches ; (f) -cachi 1 inch) . Antenna] joints, No ;s . 
6 and 7 in male, stouter than in female . Teeth on outer edge of front. tibize liavius; 
the points more obtuse than in frenchi, and not equi-distatnt. Front tibial spur 
stouter and blunter than that of frenchi. The ventral transverse bands of scales on 
abdominal segments 1 to 4, narrower on centre arld sub ventral areas than in 
frett chi. 

The grubs of this species often occur under cane-stools, and in localities near 
scrub land where the beetles are plentiful doubtless cause serious injury to the 
roots. 
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Lepidiota grata Blackb . (Fig. 3) . 
The c,III y previous record of this species was published in Bulletin -No. 16 of our 

Division of Entomology, and refers to specimens of the beetle having been sent 
to its from Gin Gin. We have no actual evidence, however, of its being in any Avay 
injurious to sugar-cane. 

Lepidiota rothei Blackb, (Fig. 4) . 
This dark, shining, reddish-brown beetle emerges front forest land about the 

same time as fren.-lei, from whiclc it differs in being much smaller (17.50 tnm.), and 
in having the white scales on its elytra pear-shaped instead of circular . 

Although grubs of rotlcci are often found under cane, their presence is probably 
clue in many cases to the beetles leaving been attracted to such spots In a- tlcick 
growth of weeds between the rows . 

In its habits and mode of occurrence this species closely resembles Lepidiota 
frenchi, front widely however, it differs in having a life-cycle of only one year ; and 
in being a cane-beetle of minor economic importance . 

Lepidiota froggatti Mael, (Fig . 5) . 
Fortunately, this fine mciolonthid seldom attacks cane-roots, being in fact a 

rather rare species. It appears to frequent scrub lands, all([ is believed to have a 
two years' life-cycle, although one cannot make a definite statement on this natter 
until the life-history has 1weu worked out. 

Lepidiota No. 215. (Fig . 6) . 

A glance at the accompanying plate Hill show the close siluilarity in form and 
colour between this species and -rotlcci (Fig . J) . 

Mr. A. \I . Lee, indeed, the well known Coleopterist, to whom specimens tcere 
submitted in 15)16, identified this beetle as being Lclridiota -rotlcci, and ill, to the 
present it has remained unnamed . 1-lowever, 1 have no doubt about its being 
specifically distinct from anY of our other ease-beetles . It is slightly larger and 
darker than rolled, front which it differs very noticeably in having smaller and 
narrower scales, the centre of the clypeus more deeply notched, the central o-trea of 
the aulomen less densely scaled, and in pacing darker legs. In addition to the 
foregoing distinctions this species lucs a t\V0 YCM's' life-cycle ; and, uturcuver, its 
larval and pulrtl stages present specific distinctions not found in those of rotlcci-. 

Lepidiota caudata Blackb . (Fig 7) . 

This is a very interesting cane-beetle, which in the vicinity of scrub land at 
13abinda- and elsewhere appears on the wing during September, and in some localities 
is believed to be a pest of premier importance . Its grubs are about as large as 
those of our greyback, and able to inflict serious injury to cane roots. 

Freshly emerged beetles of caadata have ;in opalescent sheen, and the dorsal 
surface is sparingly and minutely lnmctulate, the scales although circular in form 
being much smaller than those of frcnehi. Caadata has a two years' life-cyede, and 
is said to feed on the foliage of trees belonging -o the family Euphorbiac :r . 

Xylotrupes australicus Thoms. (Fig . 8 and 9), 

The large grults of this well known dvnastid, conunotdy termed °cEleplcant 
Beetle,'' feed uucstly on vegetable humus, heing often found in rubbish heaps of 
compost or decaying ve;gctnHe matter, and during l9i-6 were reported as occasionally 
occurring in canefields . 

The beetles, which are attracted to light and sometiunes fly into houses at 
niglctimc, feed on Poinciana and other trees. During 1910 1 observed great numbers 
lying dead under several large Jacaranda trees that were growing in the courtyard 
of the l-looses of Parliament, Brisbane. 

I>esc c ;IPrION OF PLATE. 

Fig' . 1 . Lepidiota frcnchi- Blackb . 
7 "'ilr . '? Lepidiota cousobrina Girault. 
Fig-. a Lepidiota grata Blackb " 
1"'ig. 4. Lepidiota rotlcci Black)). 
Fig. 5. Lclfdiota fropgatti \Iael. 
Fig. 6. Lepidiota \o . 21 :5 . 
Fig. 7. Lepidiota. catulata Blaekb . 
Fig. S. Aylotntpcs australicces Thoms. (female) . 
Fig. 9. Xylotrupes australictts Thoms. (male) . 
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CANE PEST COMBAT AND CONTROL. 
The D4rcetor of the Brrrecru of Sugar FxperirrteO Stations (31r . H. T. Eosterby) 

has rcecired the following report, imeler date 28th February, 1941, from the Ento-
mologist at Meringa, 9rca.r Cairns (mr. E. Jarvis) . 

Now that the fighting of cane-beetles has ceae,ed, one hears on all sides such 
questions as tile following:- ̀hJill grubs be plentiful this season?" "What 
damage are they likely to do?" etc., etc. 

As previously" mentioned ii ; a recent report, ;g'reyback cane-beetles appeared this 
season, from December to January, in considerable numbers. During tile fortnight 
preceding oviposition 150 points of rain fell, wbieh being accompanied by an 
average temperature for those fourteen day's of 79.50 degrees F., including a mean 
maximum temperature of 89 degrees F., permitted normal development of the eggs . 
It is important to note also that an :(flitional 9.17 inches tivere registered during 
the period pnss :,d in the egg stage, prior to hatching of the first-stnge grubs. 

1\"e may, therefore, infer from the above facts that climatic conditions faNing 
proved very favourable to the greybac]c cockehafer, its grubs are likely to show ill) 
presently- in great numbers. 

It will be remembered that last year this pest received a severe natural check ; 
more than .50 per cent . of the beetles having perished in the ground owing to a long-
continued spell of dry weather. 

As pointed out in a previous report we may, I think, expect considerable 
damage to cane next April, although, in all probability, the general infestation 
1~- ill not eonn , up to that experienced during normal seasons, in which tile rainfall 
ill tile Cairns district for tile period of four months, November to February, 
averages 49.32 inches . 

At the present time, very few grubs of nlbohirtum have entered on the secon(t 
instar ; as out of 116 collected on 11th February- only- six were found to be in the 
second stage. By the end of this month, however, first-stage grubs of this species 
should be unprocurable . 

Field inm-estigatioos in this connection on tile above date have revealed third-
stage grubs of frenchi feeding amongst cane-roots on f.iirly ile;v soils at depths 
varying. from .5 to 8 inches. 

Out of thirty-six stools examined by llr. (;. Bates, grul,s of frenchi were 
loea.tcd under fourteen, and of albohirtnmn under eleven stools, while larva of bode 
those cane-beetles were found together under two stools . 

Examination of the soil beneath (,lumps of "star grass," and of sn , ar grass 
(Song/1111» halc/wIrse Pers .) yielded an average of about eight first-stage albohirt-urn 
grubs feeding at clepths of fron 5 to 10 inches . 

Field Work, 
Several experiment plots have been established this pear in various localities, 

in order to accumulate further data in connection with the fumigant para-dichlor . ; 
the etliciency of which as a grill) destroyer was demonstrated last lesson at 1leringn . 

Present experiments are designed to determine the minimum amount of para-
dichlor. require([ per acre to afford protection from this pest, and to kill its first 
and second stage grubs. It is hoped that this may be aecomplislred by injections 
of one-sixteenth of an ounce, placed 12 inches apart and fl inches deep. 

Experimentation having been limited this season to the establishment of small 
plots consisting of from one-tenth to one-eighth of an acre, most of the work has 
been done with the "Jarvis Injector" invented for burying dry fumigants. 

Machine for Para-dichlor. 

Growers will be interested to learn that early this season (15th October) the 
writer got into touch with Masse.--Harris Company, Limited, with a. view to getting 
them to build a machine for treating large areas with para-dichlor . The require 
ments of such an appliance were fully described, and as a, result of various sugges-
tions the firm endeavoured to meet the situation by making certain additions and 
.(Iter .rtions to one o£ their corn planters . 

27 
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A niaclifne wt;s accordingly sent to us early in January, which when tested in 
the field succeeded in dropping and burying uniform quantities of para-dichlor . 
about 2 inches deep and 15 inches apart. This was effected by the use of four 
circular plates pierced with holes adapted for dropping doses of one-sixteenth, 
one-tenth, one-eighth, and one-fourth ounce. 

As a: result of this field test additional inrprov enuents in construction 1vere 
effected locally, under the direction of Mr . McCawley, a. representative of the firm, 
of Massey-Harris. About a week later, when treating a plot of young cane with 
this machine, a few extra modifications were suggested by the operator, Mr . 11 . 
Knust, as being advisable in order that it might work more freely and uniformly 
on roughly cultivated areas. These huproveinents can be simply effected, and we 
are not likely to find need for additional alterations. At the present time, however, 
the inachine in question can be used for treating A~cll-worked' cane land . Possibly 
final alterations may be completed in time for further trials this season . 

This machine will not be costly, and being of simple coinstrue tion is not likely 
to get out of order, as most of the mechanism is open to vies-, easily cleaned, and 
works freely . 

Results already obtained in this direction, however, mark a decided step forward, 
since with such an appliance it will be possible for one mail and a. horse to fumigate 
from 3 to 4 acres a day, thereby reducing the cost of application to a ininimmu . 

Experiments with Calcium Cyanide. 

Last August, I received a letter from the American Cyanamid Couipany, of 
New York, drawing my attention to the merits of calciuun cyanide, whieli is being 
used at present for destroying rabbits, orchard pests, fleas, vVireworms, &e. A 
sample of this insecticide has now been obtained from 13uzaeott and Company, 
Limited, of Sydney, with which initial experiments have been counmenced, with a. 
view to testing its effect on grubs of our greyback cockchafer (Lepfdoderma 
albohirturoro Tjraterh .) . 

The sample forwarded is that marketed as Grade B, costing about 8d . per 
pound, and is in the form of a dark-grey powder, which during decomposition by 
the moisture of the air or soil generates hydrocyanic acid and calcium hydroxide. 
Although very deadly, this insecticide is not dangerous to handle if reasonable pre-
cautions be observed . The hydrocyanie acid gas is given off for a period of about 
twenty-four hours, thus allowing time for the fumes to penetrate some distance in 
moist soils open for such fumigation . It is worth noting also that the residue left 
behind in the ground after complete evaporation of the hydrocyanic acid contains 
no poison, as in the case of a material like arsenic, but is siunply ordinary slaked 
Rue. 

Laboratory experiments started thus month (February) with caged grubs of 
alboleir -6'ula are yielding; very promising results, data obtained up to the present 
indicating that a dose consisting of only 8 grains of calcium cyanide is sufficient 
to kill first-stage grubs of albohirlium and third'-stage grubs of frenehi in less than. 
twelve hours, when sprinkled about .2 inches above the level at Zcliich they are feed-
ing, and then covered over by a couple of inches of soil . The cages of earth used 
in this experiment were about 4 by 3'.- inches in size, and left open at the top. We 
have yet to determine the distance that hydroeyanic acid gas will travel vertically 
nnil horizontally on each side of 8 to 15 grain injections, and what effect it may 
have on growing roots of cane . 

I am of opinion that the poisonous nature of e.ilciuu, cyanide will not prove a. 
serious drawback to its use in canefields, since it would not, like Paris green or 
lead arsenate, &e ., need to be dusted t1irough the air, but simply buried underground. 

The. para-dichlor . inaehine being now completed far us by Massey-Harris, for 
instance, should be ;just the right thing for putting in calcium cyanide. Being 
enclosed in an air-tiglit container the fumes from this insecticide could not reach 
the operator, who would neither see nor smell it during its application to the soil . 

The granular forin of calcimn cyanide would probably suit our purpose better 
than the Grade "R dust, being unore convenient to handle than the latter, and perhaps 
evaporating over a. longer period . 

The price of the former, put up in 200-lb . druuns, is 171 cents per pound. 
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The Acting Southern Field Assistant (lIr . A . 1' . Gibson) reports to the Direet , ?r 
of Sugar Experiment Stations under date 14th February, 1924 :- 

Yerra. 
These sugar lands are of a. hilly nature, they are not extensive, nor do tlrey 

raise big tonnages. The soil varies from a light .brown to red in colour, overlying 
not at a great depth a substratum of rock or clay . Growing cane on the frosted 
lowlands has been abandoned, and the highland area is gradually increasing . 

'.]'he principal varieties planted on. the new land are Rappoe and Striped Singa-
pore, these generally do well and are favoured partly because they cover the rows 
quickly. D. 113 :5 is mostly planted on the older areas. The cane of[er harvesting is 
carted to the Government line and railed to the Mount Banple mill. 

Childers. 

SUGAR : FIELD REPORTS. 

The 1921 season commenced well witlc beneficial rains. Great activity prevails 
on the farms. The double-disc plough is favoured for hillside work . Hapsbnrg 
and Lynwood each have a modern set of steam ploughs at work, turning the soil up 
to 1S inches depth. Deep ploughing permits the plant roots to penetrate to a greater 
depth in the soil, thereby extending the feeding area, but the depth to which the 
ploughs can be used should, of coarse, be regulated by the natural depth of soil_ 
It is said that these ploughs can do nearly an were nn hour under the best conditions . 
The majority of farmers have realised the importance of helping to restore the 
depleted organic matter by growing an([ turning in leguminous crops. This practice 
is indispensable . Tt is not correct agriculture to burn eane trash ; this should he 
ploughed in. 

The production of these volcanic red soils has been retarded by the general 
deficiency of moisture . Evidence of what water can do to advance the crop may 
be seen at present in moist places . The noisy but very useful llynalt birds is 
increasing rapidly in numbers, and no doubt is assisting to control insect pests, 
such as cattle ticks and army worms. Stormy rains pave fallen, and a wonderful 
recovery is evident. 

Booyal and Dallarnil. 
These districts came on the snap as cane-producing areas tN\- elce years ago, and 

in the year 1917 they raised their record crop . This was the production of two 
years. Owing to non-crushing of inills in 1916 the cane industry languished for a 
while on account of dryness, frosts, and costly prodnetion, dairying and cotton 
taking its place. Once again it is flourishing . The Tsis Central mill lately has been 
calling for more cane, and offered the growers upward of £10 per acre to grow cane 
cm approved highlands. 'I'liis plan has worked wonders. Everybody is now talking 
cane . Already it is computed that -100 acres are under cane at Dallarnil and' about 
500 acres at Booyyal. Further areas have been felled and made ready for planting . 

Scrub felling costs 40s. to 45s. per acre . Cane holing by mattock, size of 
pole 14 by 6 by 9, and planting sets, 3s . per 100. Approximately, 3,000 sets are 
planted in ,in acre . 

The principal varieties favoured are Rappoe, Striped Singapore, and D.1135. 
The two first-mentioned are giving satisfaction on necv grounds, the latter on older 
soils. The largest growers at. Dallarnil are Messrs . limit, Brookfield. and Hamilton, 
whose cnltivations aggregate about 190 acres. A little farm well tilled is often 
more profitable than a neglected big one At Booyal, Alessrs. Christensen and 
Coleman each have 13t acres. 

Pests a.n7, Mseases.-At Dallarnil green and brown grasshoppers are. eating the 
~aue leaves leaving only the midrib in plaees. Mosaic is generally found surround-
ing a patch of Slca]cjalimilmr No . 10 variety. Farmers should lose no time in 
eradicating this variety. Root disease is noticed, more especially in older stubble 
of Rappoe and Striped Singapore. 

Report of the -Northern Field Assistant (l(r . E. H. Osborn) under date 20th 
February, 1924 :- 

South Johnstone. 

A very big crop shonld again be harvested in 1924 . Practically all the South 
Johnstone area looks well . The red volcanic on the higher groiuids, and the alluvial 
on the lower areas show a uniformly healthy growth . On Nos. 6 and 7 Branches 
the cane looks at its best, while Kalbo and -No. 1 Branch also show np well . At 
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the latter place --\ir . B. Saleras, after cutting in the early part of the season, 
replanted in August, and it umv carries n. very fair crop . On the red soil in No . 7 
(NIr . 1' . Schroeder) some very good March-planted Badila was noticed, carrying good 
cane . BetNccen Japoon and tl)e ohl construction camp, at Silkwood, the crops nls(, 
look well. Old residents of this part of the district consider that the cane ncccr 
looked better at this period of the year . 

Pests.-So far this year no grubs have appeared . Borers have not clone as 
much )damage as in former years. 

grubs 
the numerous batches of Tacldnid flies 

liberated in different parts of the district by the Entomological Branch have helped 
to lessen depredations. 

Diseases.-The district at present is fairly .free from diseases . Leaf scald was 
i,otiecd in a few places in Badila ratoons, and rather more on the greyish alluvial 
soils than elsewhere. Growers cannot- be too careful in planting any but the very 
lest and healthiest of seed if they wish to keel) their paddocks disease free . 

Mourilyan. 
The local mill has crrnsl)ed 59,000 tons of cane for an average c.c.s . of 15, :)nil 

a value per ton of 51s . The ration of burnt cane had ainounted to only 11 . per <-cut . 
Tliis speaks well for the strict control that is exercised over cutting operations, and 
tl:e high c.c .s. figures give nn idea of how fresh the burnt cane must be when 
treated. 

	

The number of tons of cane taken to make a ton of sugar were 7 . 
Cultivation.--Cultivation in most parts of this area- is sound, the cane generally 

being very clean, as were also the headlands. Large quantities of manures are 
used, and the outlook for 19°_-1 is promising. 

Cowley Area . 

Between Mourilynn and this area and in the vicinity of Spring Water, some 
21m) odd acres of new land have recently been put under cane, a large proportion 
of which was low-lying country heavily covered with black palm . 

This cane is remarkably green and healthy looking and is developing heavy 
crops. Possibly the two last seasons offered ideal growing conditions for this class 
of country. At Cowley some of the recently cut ratoons (especially some 5th Badila 
ratoons o£ Mr . J. lleciitcheon) look good . This has been skeleton ploughed four 
times and has had the benefit of manure . 

In Mr . McCutehcon's ease his ratooniug was carried out 1)y a Titan tractor 
drawing a ratooniug (automatic) plough . In the hot weather then being experienced 
the advantage of tractor power over horse-power was very plain. 

Leaf scald was noticed in some Badila cane in this neighbourbood in cane 
yet to be cut, and more particularly in some first and older ratoons recently cut. 
In some places the young stools had completely (lied out. 

Liverpool Creek Areas. 
In the area knoNAn as Chunp Point, through which Kaygaro, Little and Big 

'\Ia.ria Crocks run, there is some particularly good land . -In the Silkwood, and also 
in the area oil the south side of Liverpool Creek, there are large blocks of land 
that could be successfully ]nit under cane, and would be the means of perninuently 
settling a large population . 

Babinda. 
The mill had just finished a successful although very long season, having 

crushed 163,521 tons of call(, with an average c.c .s. of 13 .50, and had manufactured 
21,580 tons of sugar. These figures are Australian records for tonnage of cane 
(rasped and for quantity of sugar manufactured in one season . 

Among the crops particularly noticed was a- block of second Badila ratoons of 
Messrs . SVCaniore Brothers, on Babinda Creek- A large proportion of this . is 
fairly heavy low-15"ing greyish soil . As a plant crop it cut a total of 207 tons . 
It leas then well cultivated and a deep I)eadland drain dug to carry off any surpln :; 
waters, v)-itl) the result that as first ratoon crop it yielded some 410 tons . Tlic 
recently cut cane is now ratooniug well . In the vicinity of Ffarvey's Creek (red 
soil) some first ratoons looked very healthy. 

Leaf Scaled.-In my last notes on the Babinda area it was observed that 
disease was showing up' in quite a. number of scattered parts of the area, particu-
larly- in H.Q . 426 (Clarke's Seedling) and Green Goru (24B) . Now that tit(, 
eau(, has been cut the resultant ratoons show it up also, and rather more markedly ; 
soine stools gradually withering up and some dying right out. Possibly dry weather 
conditions may account for this to a certain degree, but scald certainly seems to be 
increasing in the Babinda. area. 

Pests. So far the 

	

is of grubs have not given any cause for worry. 
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The Acting Southern Field Assistant (Mr. A. P. Gibson) reports (6th March, 
1924) :- 

Mackay . 
These soils are low alluvial deposits, containing decomposed granite sand, and 

drained principally by the very shallow Pioneer River. During heavy floods there is 
a. probability of hank erosion. At Farleigh and Ilabana- the country is different, 
being hills tm(l valleys mostly of a. volcanic, nature . Owing to these lands hciug 
adjacent to the sea and only a, foot above it, it is necessary to have a perfect 
surface drainage system ; this is by no means complete on many of the holdings. 

Seasonal conditions were extremely adverse, practically three waterless months 
had been experienced. In January only 135 points of rain were recorded at AIackav, 
and all surrounding observing stations reported falls far below the average ; in 
consequence the crop was then in a very backward condition. Februarv rains 
averaged at least 15 inches at the time of lily visit. Moist soil conditions, in con-
junction with summer heat, have stimulated the crop to such an extent that it again 
possesses a glorious colour and is responding vigorously, but there is much leeway 
to make alt. The crop out as far as the Palms looks better than that surrounding 
AS'alkerston . Patches of plant cane in isolated parts are well advanced. 

Culti-ruliun.-Weeds were growing apace, and where possible are being checked 
by the use of a light plough, the soil subsequently being levelled by a scarifrer. 
When tliis is done the season's work will be completed in nmuy peuldocks. Tlio 
ase of the plough should be avoided as much as possible ; it severs many roots ul:ou 
which the crop depends, and is obviously responsible for a temporary cessation of 
growth . 

Farmers ;ire breaking up land that was not possible to work before the rain 
fell . 

	

Tractors of various makes are coming more into use on the larger holdings . 

Plaiitinp-It is a common la-actice to plant two or four drills of cane in lands ; 
by so doing surplus water is hastened away . The varieties grown are many, and 
are as follows :-N.G . 15 (h'adila) preferred on new scrub ground, II.Q . 426 (Clark's 
Seedling), (11.513, Q.519, Clicrihon, l{.1900, llalagaehe (11.189) on poorer soils, 
Black Innes (\1.87), D.1135, and Uba cane . About I ton lime and from 4 to 1 ; 

cwt. meatworks have been applied per were, but _little increase in tonnage was 
noted owing to protracted dryness. 

Pests.-Grasshoppers and caterpillars have been eating the cane leaves . Grub, 
and water fowl known as Red Bill, or Coot, have been responsible for much 
itamage. ']'his bird generally frequents swamps, :aid it pecks into the stem to sucli 
a degree that it tumbles or makes unsightly Boles into the heart at the leaf-sheath 
of youn' cane ; a, paddock of young Bane at tnnestou was conipletcl,y destroyed by 
this bird . Penclod'mti All'stralis is here, but doing little damage ; beetles were 
observed on the pavement in the city ; they evidently A)-ere attracted by a powerfitl 
picture show light. Workers were still shaking the mealy-back e°aoe-beetles off the 
trees anil collecting them . 

Progress.-Sarioa is the home of one of the most cffcieat mills of the district . 
Plane Creek ,vas established in the year 1896, having then 39 suppliers, to-day there 
are 267. Last year it crushed 45,925 tons from 4,831 acres. Its record year was 
1917, when 70,1100 tons were crashed, and should tile present season continue 
favourable 60,000 may be treated. The surrounding cane areas are scattered, 
necessitating some 50 miles of tramways ; such areas generally require more snper-
ision and increase transportation charges. ~1 . 1900 is the favoured cane liero. 

The crop on the whole looked surprisingly well and was further advanced than Hurt 
of llaeka,y . Several growers have dmilt their own trantlines, which generally enable 
tlleal to remove their crops at all times. In oil(, instance a motor-truck tnaetor is 
used for battling pt�-poses. Plane Greek exlierts big things in tlic near future from 
Carulilla. arid Koomida, new districts recently opcued on the liockliampton side of 
"ill 'ina . At Carmilla, there are forty-three srnhldiers and 4', miles of loco . track 
Over which tlu+ care is railed to the Government wcly ; Koumala, twenty-three sop-
pliers and `3 miles of Bite . 

1-lmoelmsli cane is now railed to Rosella. 'flee method of loading from small to 
big Avagons is gniek and interesting. A powerful self-propelling steam truck crane 
ulcerates on a 4-ft . 8=-in. line, situated between the Government line and the loaded 
small trucks . As this moves along it raises the cane off the small trucks either io 
slings or b.v lifting the truck bodily and spilling its contents into the large wagon. 
Several inills are extending their tratulines to newer areas. 
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The Southern Field Assistant (Mr. J. C. Hurray) reports (19th March, 
1921 :- 

W oo ngarra. 
'This area has brightene(I ' cal) remarkably since the beginning of February . 

	

The 
soil is in a very moist condition and humid weather prevails . Some farmers are 
making the mistake of trying to operate in these lvet soils. It is better to lose a 
little time than do this. 

Cane varieties that look 1v ell are Q . 813, D. 1135, H.Q . 285 

	

(erroneously called 
lerang), Uba, and M.1900 Seedling . Nutgrass and "white eye" are prob-
a,,bl,v the worst tweeds the faaniers have to contend with . Apparently very little 
damage has been caused by insects. Isolated patches of cane are showing leaf 
strike and diseolouration, but no secondary symptoms of cane disease were observed . 

Mary Road Area . 
Settlement is extending considerably- along the railway between Bundaberg and 

tile Elliott River crossing . The soil is a good-quality forest loam, and works up to 
a fine tilth. Good swell water is plentiful. Farther out from Bundaberg on the 
Elliott River a number of farms are admirably situated for irrigation . 

No loss, or very little, is being caused by insect parasites on the NIaryborough 
road area . 

	

The farms have a clean, well-tended appearance, free from noxious weeds. 
Cane varieties doing well include Black Tunis, M. 1900 Seedling, Q. 813, N.G . 16, 

and 11 . 1135 . Of these the farmers will probably find that on this soil Black Innis, 
Q. 813, and D. 113.5 will give them the best returns. 

	

Growers are probably aware of 
the fact that cane holing should be followed as soon as possible by the plough . 

	

This 
soil is fairly productive when ploughed, but much of this productiveness is lost if 
the cane is planted with the mattock. 

Avondale . 
The cane in this locality is making a very fine showing, both here and across 

the river at Moorlands. Nutgrass causes some trouble in the young plant cane, but 
by keeping this down in the early stages of the crops' growth tile subsequent loss is 
slight . Canes doing ~cell at Avondale and Moorlands are Uba, Q.813, D.1135, 
B. 208, H.Q.285, and M. 1900 Seedling . 

The texture of a, heavy soil may be ruined by ploughing it when it is Ayet ; tile 
soil is packed into great clods which may take years to dissolve . Of the varieties 
growing at Avondale and Moorlands, it is probable that Q.813 and H.Q.285 look 
the best . 

	

B. 208 is making a good showing. 

Springfield. 
The farmers here have had very heavy rains lately ; in some instances large 

quantities of soil have been swept do`cn to the lower portions of the farms. The 
outlook is very encouraging and tile harvest, provided the wcinter is not early, 
ah0uld be a reasonably good 0110. 

	

F .'H - 11101'S here are not greatly troubled' by noxious 
v;eed growth or parasites, their greatest drawback being lack of rail transport. 
.\s this area is rapidly developing, both from a tourist and .farming point of view, 
it should almost pay the authorities to extend the standard gauge from Pemberton on 
to ill(, Elliot Heads. 

	

Cacao varieties looking well include AI . 1900 Seedling, D. 1135, 
tend Q. 813 . 

The by-products of meatworlcs should give results in these soils. Here, as 
r lscwhere, tile farmers an, advised to let their heavier soils alone while wet. 

Oakwood. 
Similarly with other places, the cane at Oakwood has benefited greatly by tile 

rain . The weeds are also growing, keeping tile farmers busy . Varieties that are 
most noticeable are E.K . 1, AL 1900 Seedling, Black Tunis, Q. 112, B. 208, H.Q . 285, 
Q.1098, E.K. 28, and E.K . 2. 

	

This area presents a very healthy appearance just 
now. Disease is absent, and there are no indications of borers or rats . Bonedust 
is being used wwith satisfactory results. 

Cairns. 
The Northern Field Assistant (Air . E. H. Osborn) reports (20th March, 1924) :- 

Given :favourable conditions from now oil, large crops of cane should again be 
harvested by each of the local mills. Some D. 1135 first ratoons of Mr . Jim. Cannon, 
and some first ratoons Badila of Air. J. Skene, at Highleigh, looked well. 
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At Freshwater, the e:me seemed rather backward, more especially- the easily-cut 
ratoons, but at l\Iessrs . McAlanis and Painter's a 12-acre block of plant Badil:t 
looked good . These groN\ ers have ;just added to their already first-class plant to 
concrete clam, to prevent erosion caused by the Barron River during flood time . 

Cane T-arietics .-Several plots of the newer varieties of cane were inspected at 
_kloomba and ITambledoa, mostly- E.Y . 28, H.109, Q.813, 7R . 428, II.Q. 458, mid 
Q.695 . 

	

In all of these plots E.R . 28 has made good growth, both as plant and 
ratoons, as also has Q. 813, but at 1Ir. J. Smith's Hambledon Farm, Q. 695 has clone 
the best. It struck well and shows very good growth of even-sized sticks Tarrying 
:n healthy, green top. 

	

The cane from whieh the plants were obtained did not arrow. 

Diseases .-Il'ith tile exception of one paddock, leaf sea.ld did not appear its 
provident as expected . Where seen it was most apparent in X.G . 24B, N.G . 24, am! 
11 .Q.426 . Top-rot was, however, noticed, more especially in the Freshwater area, 
--eaerally affecting single shoots . 

11 . 109 ivas noticed to be suffering from mosaic in several plaees, and it is not 
advisable to replant same. In the demonstration plot at tile -Mulgraye Central 
Mill evidence of leaf seal], and also mosaic, has shown ill) to a far greater degree 
thin when hist visited. 

As mentioned previously, this plot is an example of the destruction tluIt disease 
can clause, anil is well wofth visiting by every grower in tile Cairns district . 

Herbert River Areas (Macnade). 

Splendid rains have fallen, freshening up the growing crops marvellously . 
Qnite a large area of new land is included in the mill area this year . To Tope with 
the crop a. locomotive bridge has been built adjoining the one that has served the 
mill so long. The tramway system has also been added to considerably lw extending 
to Gairloch, 0(i Lily Pond, with a branch running into the new areas at Forest Home . 

Victoria. 
1'ery wet weather interfered with the time available in this part of the arm, 

lit practically tile same conditions prevailed as at lkl:nenade, except that tile lughani 
district had been favoured with more rain than Halifax. 

Diseases.-The chief disease on the Hiabert is uniforbted1=: "gumming,'' 
although leaf scald, leaf stripe, and mosaic are also in evidence . The situation in 
regard to the former is so very serious that in a circular dated 15th November 
last, the company state that it intends to ask the Local Cane Price Board to 
place Clark's Seedling (IT.Q.426) upon the list of disapproved varieties for both 
their mills. As this (,into is grown in between a 30 per cent . and 40 per cent . 
Io - oportion, it will easily be seen how serious the situation must be when such 
deistic, steps :ire being considered . 1n tile eircul :n - , it mentions that tile valuable 
(' :Alto B.208 teas barred on tile Ilerlmrt a. few ye :nrs ago on account of disease, 
and adds that even now s1Uall patches of it in the district still harbour tile disease 
and hinder its eradication, and that it is desired to prevent the same position arising 
with C'lark's Seedling and tile gumming disease. In any previous report upon the 
area, leaf seal(] was spoken of as being seen in II.Q.426. N.G . 1:3, and Korpi. The 
company are now exercising as close a. supervision as possible over cane that is 
to lie used for seed, any blocks tlmt show traces of tile disease spoken of being 
farre(l . 

Leaf strife «as also noticed slightly" in a block of first ratoons, 1) . 1135, that 
Ii :id cat about 45 tons per acre on very poor forest soil . Where this particular 
(- :in( , was grown the w:dlahies here very destructive to other varieties of cane 
growing alongside, but (lid not touch the D. 1135, much to the owner's surprise . 

the writer's opinion quite a. large area. of the poorer classes of land that 
will noNv probably- be barred from growing H.Q.426 would grow good crops of 
Q. 81', of which a fair quantity of seed should be available in the llackuade area 
later on . 

Lower Burdekin . 
Since 

	

]n y 

	

last 

	

visit 

	

to 

	

this 

	

district, 

	

conditions 

	

have 

	

improved 

	

wonderfully, 
tlumlcs to the recent glorious rainfall, and a fair crushing seems assured. It is 
wonderfrnl to note holy very soon this area recovers, and gives one an idea of how 
fertile the Burdekin Delta would be under even ordinary weather conditions . 
Several blocks of healthy looking first ratoons were noticed-come II.Q.426 of 
llr. H . Wellington's, and II.Q.4°_6. 

	

N.C.24B, and X.G . 15 of the Kahunia Estate . 
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The former had been iuanured with about 5 cwt . per acre of mixed manure, whilst 

the Kalamia cane had two separate dressings, each of 1 cwt . per acre of nitrate 

of soda . 

Vat ictics (newer).-Several small blocks of 0.913 were noticed growing, one 

of the best of which was at Mr. Gen . JIackersie's at Clare . Ile also has sonic good 

( x1 .903 . Both of these 

	

compare very favourably with Green Goru, which lie 

considers his best cane upon similar land . 'Mr. D . Aliern's (Airedale) was also 

seen, some uucomnlonly good E.K . 28 (Plant), iuost of which will Ile used for 

seed . 
Discasls.-lxaf stripe wets noticed in several blocks of 13 .'_'08 ratoons . III 

one badly affected haddock some stray Goru (N .G.24) was also showing the 

disease . 

	

Most of the plant 1 : . _08, ho~cever, looked right . 

	

Top rot was more in 

evidence this year than for the past few seasons, mostly in individual shoots . 

Climatic conditions are no doubt partly responsible for this. 

TABLE SIIOwING THE ACER:tcF. R.%ISFALL FOlt THE 'NIONTI] OF FEBRUAR) . IN '111F. 

AI " Rl('CI.TI'R .L.L DISTItieTS, TOGETHER wiTH ToT.\I . R .\INFALL .< IrtAIINf* fF.I :I ;l .t1 ;S, 

1924 AND 1923, FOR COMPARISON . 

Divisions and Stations. 

RAINFALL IN THE AGRICULTURAL DISTRICTS, 

AVERAGE 
RAINFALL. 

No . of 

Nor E -The acernges have been 
totals for February . 1924 . and for 
reports, are subject to revision . 

TOTAL 
RAINFALL . 

Divisions and Stations . 

AVF.RAGE TOTAL 
RAINFALL. RAINFALL . 

\o. Of 

compiled from official nata dnrtng the periods indicated ; bur tile 
the same period of 19'.'.3. having been compiled from telegraphic 

GEORGE G . BOND. 

State Meteorologist . 

Feb. Years' 
Re- 
cords . 

Feb, 
19'24. 

Feb . 
1923 : 

Feb . Years' 
Re- 

cords . 

Fell ., 
1924. 

Fell., 
IM . 

North Cixist . 
In . In. In . 

Soatit Coast- 
continued : in . In . In. 

Atherton . . . 9'46 23 4'60 3'94 
Cairns . .. 13'11 42 10'43 11'22 Natnhonr . . . . . 8'71 28 3'2!4 5'91 
Cardwell . .. 16'86 52 11'27 5'32 Nanangn . . . 4'17 42 1; 58 1 93 

Cooktown . . . 1323 48 7'07 S'S2 Rockhampton 1 . . 7'33 37 931 0'42 

Herberton . . . 7'42 37 5'20 3'7-1 Wtuldford . . . . . I 8'60 37 7'16 288 

Ingham . . . 15'51; 32 11'73 4'32 
Innisfail . . . 21'87 43 15'7 .̀1 14'51 
Mossman . . . 
Townsville . . . 

15'61 
11'43 

15 
53 

8'50 8'78 
9'541 0'21 ~,~ Darting Doicns . 

Dalby . . . 2 211 1 54 3'37 0'?2 
Enut Vale . . . 2'15 28 5'1111 000 

Ccnbid Coast. .l iutlmur 2'73 36 4'51 003 

Ayr . . . . . . . . . 13'60 37 15'691 0'12 Miles 
Stanthorpe 

2'57 
3'21 

39 
51 

8'59 
4 -68 

0'07 
0'20 

Bowen . . . . . 8'49 53 15'80' 0'93 Toowoomba 4'24 52 7'68 007 
Charters Towers . . -1'30 42 13'5-1 0'4 a Warwick 3'06 59 .7) *0s 1'10 
'Mackay . . .111'35 :F3 21'09 1'92 

. . . 

I'roserpine . . . . . . 10'63 21 21;'12 ~ 2'64 
St . Lawrence . . . 7'90 53 9'94 2'29 

.11a ra lion . 

I Roma . . . . . . I 3'01 50 1' :, 1 
South Coast. 

Biggenden . . . 3'-1-1 25 14.81 0'41 I 
Bundaberg . . . 5 99 41 9'8.5 0'48 State Farms, dr . 
Brisbane . . . 6'31 73 9'26 0'69 
Childers . . . 5 68 2f " 76'43 0'61 Bungeworgorai . . . 2'34 70 0 .1 P21 
Crohamlnirst 13'2;5 30 7'6!1 3'47 Gatton CAlege . . . 2'74 23 12 011 0'00 

1:sk . . 5'25 37 t"'00' 0 .1 r .1 (*inrlie . . . . . . .2 . 82 15 2" . ' 1 6 0'00 
Gayndah . . . 3'97 53 18'(15 0'12 Hermitage . . . 2'18 

~ 
18 .~ 5-67 0'00 

Gympie 1 ; '51 54 11'10 1'48 Kairi . . . . . . 8'38 10 6'79 3'70 
Glasshouse Mts. 8'28 16 7'71 4'32 Shear Experiment 
Kilkivan 4'87 45 7*83 P6.5 Station, Mackay 9 - 95

1
j 27 21'18 2'09 

Maryborough 6'4-1 53 10'04 5'18 Warren . . . . . . 3'891 10 5115 0'15 
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PLATE 13 :x.-DORSET HORNED SHEEP . 

From Mr . H. McMartin's Flock, Pullen Vale, Indooroopilly, purchased by the 
Queensland Agricultural College Authorities for Breeding Purposes . 
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Quail Close Season. 

Cane Prices Boards. 

Qeneral PoFes . 

1924 . 
The close season for Quails (,ill species) Will continue until the 30th April, 
. 

Representatives ulion and Cliahmen of the Local Sugar Cane Prices Boards 
]rave now been appointed. 

Blackberry a Pest. 

A Proclamation li .:s liven issued declaring the English Blackberry (Litba . 
Fruticoszts) to be a pest within the Stantlrorpe Fruit District . 

Embargo Raised, 

An Order iii Council dated 240 November, 1923, prohibiting tile introduction 
of infected or suspected stock, or any carcass of infected or suspeeted stock, from 
the State of Western Australia, has no`s been rescinded. 

Bowen Fruit Export Society. 

A 

	

notice 

	

lras 

	

been 

	

issued 

	

under 

	

section 

	

21 

	

of 

	

"Tlu 

	

Prbaar y 

	

Producer ." 
Co-operative Associations act of 1923," declaring the Bowen Fruit Export Society, 
Limited, as a cmupanv wlrielr carries on operations of a co-operative nature in 
relation to primary produce rurd'er tile abovemeutioned Act. 

Staff Changes and Appointments . 

Messrs . u' . Long, T. Soutlrerdeu, L. Soutlrerdeu, D. Pope, T . Smith, R. Prest, 
A. M. Ricliardson, P. Pfrunder, J. 11luuro, A. Brett, R. Nelson, A. L. Teitzel, S. 
McCosker, D. Walker, and 1-1 . 5 Pratt lime been appointed Tnspectors under anti 
for the purposes of "Tke Diseases in Plants Act of 1916," as from the 31st Nlarcli, 
1924, to the 3rd May, 192 

Police Constable H. II . Taylor, of laamba, lens been appointed an Tuspector 
under and for tile purposes of "Tltc Slartfilitcrhrg Act of 1898," as froin the 10M 
March, 1924. 

Mr . R. W. Nlungomerv lras been achnitted to the professional division of tile 
Public Service and appointed Assistant Entomologist, Sugar Experiment Statious, 
Department of Agriculture and Stock, ivitli licadcprarters at Mcringa. 

Mr . C. 0 . Munro leas been reappointed Manager, State loarnr, home Hill, as 
from the 24th Marct'r, 1924 . 

Police Constable A. F. Nalder, Murrgindi, lras ];cell appoiute~l all inspector 
under and for the purposes of "Tlic slauglttcrirtg .let of 1898," as from tile Pith 
March, 1924 . 

Jas. Theodore Toil, of Coonrburra, ],as been appointed to represent tire 
Council of Agriculture on tl~e Cheese Board as from tile 21st {arch, 1924, to the 
300 .Tune, 1924 . 

Tile, following lurn'e been appointed members of tile Arrowroot Board from the 
10th Marclt' 1924, to tile 9tlr -larch, 1925 :-Alexander Clark, Pimpama : Charles 
Daniel Cordon, Redland Bay ; Alexander N1eGrcgor Ileuderso-r, Re,llaud Bay : 
.1ohannes Lahrs, I hupama ; anti Robert Stewart, Ormeau . 

Police Constables .I . Lane and AN' . Newm ;rrr lr ;rye been appointed Inspectors of 
Slaughter-]rouses as froru the 10th ]lurch, 1924 . 

The Officer in Clurrge of Police, Eton, Luis been appointed all Acting Inspector 
of Stock as from the 100 March, 1924 . 

The resignation of Mr . W. ROINland's as Fruit Paekiug Instructor, Fruit Branch, 
Department of Agriculture and Stock, has been accepted as froru tile 29th Februarv, 
1924, suelr position being abolished from that date -1r. RoNvIarrds Ira,; rno1v been 
appointed Fruit Packing and -Marketing Instructor, Department of Agriculture" and 

Stock, for a period of three years as from the Ist Nlarch, 19'_'4 . 
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Sugar Crop Prospects. 

The Director of Sugar Experiment Stations (Air . 1-1. T. Easterby) recently 
returned from a. visit to tile Mackay and Bundaberg districts, and reports that 
the Avhole country along the railway line to Mackay has a. splendid appearance, 
and grass and Avater ale in evidence every\\'here . The plentiful rains at Mackay, 
extending over six or seven Aveeks, have produced a- marvellous transformation in 
the cane crops. A good crop is now assured, while an excellent one is possible 
if conditions remain favourable . The present estimate for this district is about 
-15,000 tons of sugar. Conditions at Bundaberg are extremely promising for a, 
good yield, and cane has made fine progress during the past few Aveeks . Cane in 
the VOoongarra sub-district, Avhieh v,- as well behind tile rest of tile district, has 
now recovered and a fine crop is anticipated. Reports from the Guilders and 
Nainbonr districts also indicate very favourable prospects for this year's crushing . 

Banana Grades . 

Schedule 3 (relating to the grade standard of Cavandisir bananas) of the 
"Fruit and Vegetable Grading and Packing Regulations of 1922" under "The 
Frail Cases Acts, 1912-1922" lins been deleted, and a Schedule substituted therefor, 
providing that- 

"Choice" shall mean sound ,fruit, free from blemish and properly packed, 
having a minimum length of eight inches and a minimum circumference 
of five inches . 

" h'irsts'' 

	

shall 

	

mean 

	

sound 

	

fruit, 

	

properly packed, 

	

Baring 

	

a 

	

minimum 
length of over seven inches to eight inches and a minimum circumference 
of four inches. 

"Seconds" shall mean sound fruit, properly packed, having a minimum 
length of five and a-half inches to seven inches and a minimum circum-
ference of four inches . 

All measurements for length are to be taken on the outside of tile Curve 
from the junction of the fruit at the stein-end to the top of the fruit. 

Cotton Crop Prospects. 

About 62,000 acres are rider cotton in Queensland, compared ia'ith 30,000 
tCres last year . 

	

The crop this season, it is estimated, will be worth about £1,000,000 . 

'Fhe Acting Premier and Minister for Agriculture (Hon . AV . \. Gillies), in 
lire course of a recent Press announcement, stated that an attempt hall been made 
this year by the Department of Agriculture and Stoek to get out a reliable forecast 
indicating the acreage Avldclf had been cultivated under cotton, and whieli will be 
j:icked during the present season . A special card was issued to 9,'381 growers in 
the course of, the month of January. On these cards growers were asked to 
complete two statements-one showing the acreage which each grower expects to 
1mrvest, find the second one whether the prospects are for a good, fair, or poor crop . 
Replies have been received from 6,499 growers, and disclosed a, planted acreage of 
50,063 acres. Approximately 30 per cent of the groicers to Avhom cards Zvere 
-wilt ltnve not yet replied. It would seem safe, ,however, to maple an allowance 
for an additional drmrter increase in area, which would bring the estimated area 
under crop to about 62,000 acres, since it must be remembered that many people 
had planted last year's seed . 

"As to the future prospects of the crop," said Mr . Gillies, "it is as yet too 
early to comment. The early sown crop is generally good, but in many parts 
the crop is late oNling to the delayed arrival of the spring rains and the dry 
subsoil at the time . As a result planting could not be done at the right time . 
These late crops have, in many' cases, also suffered from the depredations of tile 
maize grub and other insect pests, and so a great deal will depend on the weather 
during the rest of the season . The early arrival of frost will depreciate tile crop, 
whereas if the cool weather holds off the late pickings will be materially increased." 
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Opossums and Native Bears Protected, 

The Acting Premier and Minister for Agriculture (Hon . W. _\" . (;illies) h:1s 
announced the Cabinet's decision to the effect that there will be no open season 
this year for either opossums or native bears. Before submitting the matter to 
the Cabinet he had caused inquiries to be made throughout the whole of the State. 
In all 2-43 separate reports were received from stock inspectors, dairy inspectors, 
Crown land rangers, foresters, and officers in charge of police from all over Clvneeusland. 
Of these reports a. great munber indicated that it �-ould be very unwise to open 
the season this rear, as opossiuns luxd suffered a very severe onslaught in the 
1922-23 open season . To such :in extent ha,l their number been reduced that they 
were in danger of extinction in very man}- districts where they were formerly quite 
nuuwrous . Tu 19°_°, over a million opossum shins were marketed in this State, and 
in 1923 the number was 1,200,000. In addition to these there must have been 
hundreds of thousands of young ones killed, "-hose skins were of no commercial 
value. 1n a few isolated localities opossums are still fairly numerous, but it 
would be quite impracticable to open the season in these particular sections in,[ 
not for the rest of the tit: te . 

Reports in favour of the further protection of the iurtive hears were even 
more unanimous. Taking the value of the skills at, say, 5s., the economic worth 
of opossums and native bears to the State is apparent . 

	

This value would be easily 
jeopardised were the season to be opened regularly every year ; more especially as 
when once an opening is announced it is extremely difficult to keep trappers within 
tile, limits of the open 1ieriod . 

Another reason iufinenciug the Cabinet in its decision was the fact that by 
keeping the season closed this year, the prices for skins in the future are likely 
to be considerable improved, as there are at present enormous numbers of opossum 
skins awaiting sale on the American and European markets. When these have 
been absorbed future values will be uaturally enhanced . 

Co-operative Associations Act-Additional Regulations, 

Additional re~mlations under "The Prhnurit Prodiwers' Co-operative Associa-
tions act of 1923" have been issue,l which provide for, in accordance with the 
Act, the registration of Associations or Federations (fe(-, , 10x.) . 

Forms of application will, in clue course, be sent. by the Registrar of Primary 
Producers' Co-operative Associations to the various Associations who have already 
applied for registration under the Act, :in(] to others who in the future app)y" 
for registration ; also for flu, registration of Secretaries, Treasurers, and Directors 
of Associations ; the registration of anumdmcnts of Bibles of Associations iron 
time to tune ; the liccnsiug iii' Auditors ; the caucclhttion of registration of 
Associations or licenses of Auditors when deemed nc~ cssoir~ for tile e\cloptioll, 
withdrawal, or dissolution of Associations ; exempting Associations or Companies 
From the operations of the Act. by the Governor in Council oil the recommendation 
of the Council of Agriculture ; and tile Scale of Fees. 

Cotton Grades and Rates. 

The guaranteed rates for all grades for the 19°1 season are tabulated as 
follows :- 

Grade. 1 ; in, staple Less than 
and over. 1 ; in . 

A :i :-'.d. per lb. .5 d. per 11) . 
B . . . . . . . . 5 .11(1*. per 11) . :id . per 11) . 
C . . . . . . . . 5' d . per Ih . 5d . per lh . 
D . . . . . . . . 5,d. per Ib . 6c1 . per lb . 
E 51 . per 11, . -4 :!,d . per 1b . 
P . . . . . . . . -4 ?, d . per Ib . ld, leer 11) . 
(* -4d . I-cr lb . 3?,(1 . 1, er 11) . 

I\I\1ATURE GRADES . 

IZ . . . . . . . . 5!.d . per 1b. per 1b . 
n1 .ill . per lb. -41d. per lb . 
3Y . . . . . . . . 1-1 . per 11) . 3 ;d . per lb . 
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r arm and Garden J1lofes for JAay. 

PlEi .D.-May is usually a busy month with tile faruicr-uiorc particularly the 
wlicatgrowcr, ;with whom the final preparation of his land prior to sowing is tlic one 
iniportant operation. Late iuaturing varieties should be in the 1roun'l by tile iuiddle 
of the iuwith at the latest . 

Cleveland, intended primarily for feeding off, should be sown not later than the 
end of April. 

The necessity of pickling all wheat intended for sowing purposes is again 
emphasised ; and for general purposes, combined with economy in cost of material, 
the bluestone and lime solution holds its own. To those will) desire au easier but 
some;vliat more costly method of treatment, carbcnatc of copper at the rate of 1 oz . 
to the " lrtishcl and used in :i dry form is suggested . 

Potatoes, which is wall}- districts are still somewhat backward, should have by 
this time received their final cultivation and pilling-up . 

The sowing of prairie Bras, oil scrub areas inay be continue-l, but should be 
ficished this month. This is :ill excellent winter grass, and does well in many parts 
of Southern Queensland . 

Root crops, sowings of which were made during April, should now receive special 
attention in the matter of thinning out. and keeping the soil surface well tilled to 
prevent undue evaporation of moisture. 

Every effort should be made to secure sufficient supplies of fodder for stock 
during the winter, conserved either in the form of silage or hay. 

Cotton crops :ire now fast algiroaching tile final stages of harvesting. Growers 
are advised that all cotton in the Central District should be consigned to the Australian 
Cotton-growing Association, Rockhampton ; whilst those in the Southern areas should 
consign their cotton to the Association at Whinstanes, Brisbane . All bags should be 
legibly branded with the owners' initials. In this matter the consignor is usually 
most careless, causing much delay and trouble in identifying parcels, which are 
frequently received minus the address labels. 

KITCHEN GARDEN.-Onions which have been planted in seed beds may now be 
transplanted. 

	

The ground should long since have been thoroughly cleaned, pulverised, 
and should be rolled previous to transplanting. 

	

Onions may still be sown in the open 
on clean and well-prepared ground . In favourable weather plant out cabbages, 
lettuce, leeks, beetroot, endive, Sc . Sowings may also be made of all these as well 
as of peas, )-)road beans, khol-rabi, radishes, spinach, turnips, parsnips, and carrots, 
aml, where sufficiently large enough, thinned out. Dig and lirepare beds for 
asparagus, using plenty of well-rotted farmyard manure . 

PLOWEit Gaia)EN-Planting and transplanting may be carried out simultaneously 
(airing this month in showery weather ; the plants will thus be fully established before 
the early frosts set in . Camellias and gardenias may be safely transplanted, also 
such soft-wooded plants as verbenas, petunias, pentstenions, heliotrope, &c . Cut back 
and prune all trees and shrubs ready for digging. Dahlia roots should be taken up 

and placed in a shady situation out of doors. Plant bulbs, such ns anemon(s, 
ranunculus, snowflakes, freesias, ixias, watsonias, iris, narcissus, .1affodils, Se . Tulips 
will not suit the Queensland climate, but hyacinths may be tried, although success is 
doubtful. All shades and screens may now be. removed to enable the plants to get 

the full benefit. of the air. Fork in the mulching, and keel) the walks froe from 
weeds. Clip liedges and edgings. 
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Orchard 

	

J4oEes 

	

for j 4ay. 

THE COAST DISTRICTS. 

lu these notes for the p;ist two months tile rittention of citrus-growers leas been 
called to the extreme innportanee of tlicir taking every possible care in gathering, 
handling, packing, and marketing, as the heacv losses tlmt frequently ` occur in 
Sonthern shipments can only be prevented by so treating the fruit that it is not 
bruised or otherwise injured. It has been pointed out that no citrus fruit in which 
the skin is perfect and free from injury of any kind can become specked or blue-
nnouldy, as the fungus causing the trouble cannot obtain an entry into any fruit in 
which the skin is intact. Growers are, therefore, again warned of the risk they run 
by sending blemished fruit South, and are urged to exercise the greatest care ill 
tile handling of their fruit. No sounder advice has been given in these notes than 
that dealing with the gathering, handling, grading, packing, and marketing, not only 
of citrus, but of all other classes of fruit. 

Tt is equally as important to know how to dispose of fruit to the best advantage 
as it is to know how to grow it . To say the least, it is very ])ad business to go to tile 
expense of planting and caring for in orchard until it becomes productive and then 
neglect to take tile necessary care in the marketing of the resultant crop . 

	

Main crop 
lemons should be cut and cured now, instead of being allowed to rennain on tile tree to 
develop thick skins and coarseness . As soon as the fruit shows the first signs of 
colour or is large enough to cure clown to about from 3'{ to '.'. ~ 

	

in. in diameter, it 
s.nould be picked, care being taken to handle it very gently, as the secret of success-
fully curing and keeping this fruit is to see that the skin is not injured in the 
slightest, as even very slight injuries induce decay or specking. All citrus fruits 
must be sweated for at least seven days before being sent to the Southern States, as 

this permits of the majority of specky or fly-infested fruits being rejected . Citrus 
trees may be planted during this month, provided the land has been properly prepared 

and is in a fit state to receive them ; if not, it is better to delay the planting till the 
land is right. 

In planting, always see that the ground immediately below the base of tile tree, 

is well broken up, so tl,:it tile main roots can penetrate deeply into the soil and not 

run on the surface. If this is clone and the trees are plantet so that the roots are 

given a downward tendency, and all roots tending to grow on or near tile surface are 
removed, tile tree will have a much better bold of the soil all(], owing to the absence 

of purely surface roots, the land can be kept well and deeply cultivated, and be thus 

able to retain an adequate supply of moisture in dry periods. Do not forget to ]'rune 

well back when planting, or to cut away all broken roots. 

All orellards, pineapple and banana plantations should be kept eleau and free 

fronn all weed growth, and the soil should be well worked so as to retain moisture . 

Custard apples will be coming forward in quantity, and the greatest care should . 
b
e taken to see that they are properly graded and packed for the Southern markets, 

only one layer of one sized fruit being packed in tile special cases provided for this . 

fruit--cases which permit of tile packing of fruit ranging from -1 to 6 in . in diameter 

in a single layer. 

Slowly acting nnannres-such as nncatworks nnanures-may be applied to orchards 

alnd vineyards during the month ; and .nine can be applied where necessary. Land 

intended for planting with pinealgnles or bananas during the coming spring can be 

got ready now, as, in the case of pineapples, it is a good plan to allow the lane . to 

lie fallow and sweeten for some time before planting ; and, in tile ease of bananas, 

scrub fallen now gets a good chance of drying thoroughly before it is fired ill spring, 

a, good burn being thus secured. 
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Clean up all orchards and vineyards, destroy all weeds and rubbish likely to 
harbour fruit pests of any kind, and keep tile surface of tile soil well stirred, so as to 
give birds and predaceous insects every chance to destroy any fruit fly pupw which 
may be harbouring in the soil . If this is done, many- pests that would otherwise find 
shelter and thus lie able to live through the winter will be exposed to both natural 
c ncmies and cold . 

Further, it. i s a good lilac to clean up the land before pruning takes place as, if 
delayed till the pruning has been finished, tile land is alit to dry out in a droughty 
scascm . 

Pruning can be started on such varieties as have shell their leaves towards the 
viol of the month, as it is a good plan to get this work through as early ill tile season 
as possible, instead of putting it off until spring . Early-pruned trees develop their 
buds better than those pruned late in tile season. These remarks refer to trees-not 
dines, as the later vines are pruned in the season the ]letter in the Granite Belt 
District, as late pruned vines stand a better chance to escape injury by late spring 
frosts. 

All worthless, badly diseased, or worirout trees that are no longer prolittcble, and 
which are not worth working over, should be taken out, now and burnt, as they are 
only a menace and ;c Iearbour for pests. 

Land intended for planting should be got really- as soon as possible, as, if 
ploughed up roughly and allowed to remain exposed to the winter frosts, it will 
la"voine sweetened and the trees planted in it will come away much better than if set 
out in raw land . In any case the land must be properly prepared, for once the trees 
are planted it is a difficult matter to get the whole of the land as well worked as is 
possible prior to planting. 

Slowly acting manures-such as ground island phosphates or basic phosphates-
may be applied to orchards and vineyards. They are not easily washed out of tile 
soil, and will become slowly available and thus ready for the use of the trees or vines 
during their spring growth . Lime may also be applied where necessary. 

This is a good time to attend to any drains-surface, cut-off, or underground . 
The two former should be cleaned out, and in the case of tile latter all outlets should 
be examined to see that tl ;cy are quite clear and that there is a good getaway for the 
draimcge water. -New drains may also be put in where required . 

Ill the warmer parts citrus fruits will be ready for marketing, and lemons ready 
for cutting and curing . The same advice that has been given with respect to coast-
grown fruit applies equally to that grown inland ; and growers will find that carefui 
handling of the fruit will pay them well . Lemons grown inland are, as a rule, of 
suprrior quality to those grown on the coast, but are apt to become too large if left 
too long on the trees, so it is advisable to cut and cure them as soon as they are 
ready. If this is clone and they are properly handled, they may be kept for months, 
and will be equal to any tlrct are imported . 

If the weo-cther is very dry, citrus trees may require an irrigation, but, unless the 
tives are showing signs crl' distress, it is . better to depend on the cultivation of tile 
-,oil to retain the necessary moisture, as tile application of water now is ;slit to cause 
the fruit to hccome soft and puffy, so that it will not keep or carry well . 

Land intended for new orebards should be got ready at once, as it is advisable 
to plant fairly early in the season in order that the trees may become established 
before the weather again becomes hot and dry. If the ground is dry at the time of 
planting, set the trees in the usual manner and cover the roots with a little soil ; then 
give diem a. good soaking ; and when the water has soaked into the soil, fill the hole 
with dry soil . This is much better than surfxee watering. 
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ASTRONOMICAL DATA FOR QUEENSLAND. 
TimEs COMPUTED IBY D . EGLTNTON, F.T1, .A .S . 

TIMES OF SUNRISE AND SUNSET . 

AT 1VAIt1VICIC . 

AritiL . 

	

11 .\\ . JIXr . 

Phases of the Moon, Occultations, &c . 
The times stated are for Queensland, New Scuba Wales, Victoria, and Tasmania, when "SnuLiner" Time is not used . 

4 Apr. * New Moon 

	

5 17 p.m . 
12 

	

( First Quarter 

	

9 12 p.m . 
20 

	

� 

	

0 Full Moon 

	

12 10 a.m . 
26 

	

)) Last Quarter 

	

2 28 p.m . 
)_Apogee 9th April . 1'12 a .m . 
Perigee 21st Aluil, 6i'18 a .na . 

On 8th April, between 2 and 3 p .m ., the planet : 
Venus will he very near the moon, on its ](, it luand 
side. 

	

The moon will occult it by passing bet\eeen 
the earth ~ulel the, planet before 4 p .in . 

	

This should 
be sat interesting spectacle, especially to tlrove vvlio 
have 

"sit 
elescope or binoculars ; 

	

even without, the 
hlautet 

	

oldd be visible. 
On 1 Jth April, the moon will occult Regulus. file 

lrr; ;" Iitest star of Leo, between 6 and 7 p .i n . Tlae 
emergence of the planet soon after seven may l x" 
observed with binoculars . 

The occultation of Uranus on the 290, about 2 
], .III ., will be only visible in a telescope . 

4 Map 0 New Moon 

	

9 

	

0 a.ni . 
12 

	

( First Quarter 12 13 p.m . 
19 

	

� 

	

0 Full Moon 

	

7 52 a .in . 
26 

	

1) Last Quarter 12 16 a.m . 
Apogee 6th May, 13'0 noon . 
Perigee :19th May, .'3'18 p .in . 

Reg lus will again be 

	

occulted by the moon 
about 3 o'clock in the morning of the 13th of May . 

The great ast.ronornicaI event of May is file transit of 
Mercury, oil the Stli, wwhen the planet passing between fit(, earth and the sun, will cross the sun's face from 
right to left, but in an ulovard direction. 

	

The cony 
nienceinent of the transit will be at. 7'47 a .m . when 
the planet will reach the lower edge of the sun's 
dise . 

	

It's slow progress will continue until 3'35 p .m . 
when the sun's opposite limit will be considerably 
inclined over to the wet . 

Great care must be taken when attempting to 
look at the sun that the eyes are protected very care-
fully by very dark-coloured or snacked glass . 

3 June 

	

New Moon 

	

12 33 a.m . 
10 

	

� 

	

( First Quarter 11 36 p.m. 
17 

	

� 

	

Q Full Moon 

	

2 41 p.m . 
24 

	

y Last Quarter 12 16 p.m . 
Apogee 2nd June, T24 p.m . 
Also Apogee 29th June, 9'24 p.m. 
Perigee 17th June, 7'6 p.m . 

The plauet Diercury will be a morning star in 
June being at its greatest distance, west of the sun, 
on the 4th . 

After Mercury being a morning star, Jupiter will 
be :kit evening star, rising, in the early part of the 
month, somewhere about the time of sunset. 

Saturn being in conjunctioiiN%,ithttieinoon oil 12th 
of June, will appear about -2 p .m . on the left of the 
moon, but. somewhat higherdttring the evening hours . 

On 

	

. 
I 

n; 

	

June, Mercury will be above the moon, 
distant ahout eight times its diameter, about 7 ]) .Ill . 

On 22nd June . The Solstice . the stilt, when having 
reached its furthest northern point in the sky, 
appears to stand still before turning southwards . 

Saturn, on 30th Jane, will appear stationary, 
after which it will appear to be inoving again east it, 
its normal direction . 

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S., 

add 4 minutes for each degree of longitude . For example, at Inglewood, add 4 minutes to the 

times given above for Warwick ; at Goondiwindi, add 8 minutes ; at St. George, 1 .4 minutes ; 

at Cunnainulla, 25 minutes ; at Thargomindah, 33 minutes ; and at Oontoo, 43 minutes . 
The moonlight nights for each month can best be ascertained by noticing the dates when 

the moon will be in the first quarter and when full . In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night ; 
when at the first quarter the moon rises somewhere about six hours before the sun sets, and 
it is moonlight only till about midnight . After full moon it will be later each evening before 

it rises, and when in the last quarter it will not generally rise till after midnight . 
It must be remembered that the times referred to are only roughly approximate, as the 

relative positions of the sun and moon vary considerably . 
[All the particulars oil this page were computed for this Journal, and should not be 

reproduced without acknowledgment.] 

Date. Rises . Sets . Rises. ~ Sets . Rises . 
i 
Sets. 

1 6'4 5'48 6 - 20 5'18 6'37 5'2 

1 6'4 5'47 621. 5'17 6 :35 5'2 

3 65 5'46 6'21 5'11; 638 5'2 

4 6'5 5'45 6 22 5'15 6 30 5 1 

5 66 5'41 622 5'11 6 39 5'1 

0 66 5'43 6'23 5'13 6'40 1 5 - 1 

6 - 7 5'42 623 5'l3 6'40 5 1 

S 67 541 624 5'12 6'41 .5'1 

9 68 5'40 6'24 512 6 AI 5 - 1 

10 fS 5'39 6 2 i 5'11 6'41 5'1 

11 69 5'37 6 26 5'11 642 5 1 

12 69 5'36 6 26 5'10 6'42 5 1 

13 6'10 5'35 6 27 5 - 10 642 5'1 

14 6'10 5'34 6'27 5'9 6'42 5 2 

15 6'11 5'32 (3'28 5'8 6'43 5 - 2 

16 till 531 6'29 6'8 6'43 5'2 

17 612 530 6'29 5 -7 6'43 5'3 

18 6'12 6 - 29 6'30 5'7 6'43 5'2 

19 613 5'28 6'30 5'6 6 44 52 

20 6 , 14 5'27 631 5 - 6 6'41 5'2 

21 6'14 5'36 ti 31 5'5 6'41 5 2 

22 6'15 525 6 -32 5 - 5 6 - 44 5 3 

23 6'15 5'24 6'32 5 - 4 6'44 5 3 

24 6-16 523 6'33 54 ! 6'43 5 -3 

25 6'17 5'22 6'34 5'4 6'45 5'4 

26 6'17 521 6'34 5'3 6'45 5 4 

27 6'18 5'21 6'35 3 645 5'4 

28 6 18, 5 - 20 635 5'3 i 6'45 15'5 

29 6'19 5'20 6'36 5'3 6'45 5'5 

30 6'20 5 *19 6'36 5 2 6'46 5'6 

31 6'37 5'2 . . . . . . 




