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COMMONWBALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 

TENTH ANNUAL REPORT FOR YEAR ENDED 3 0 ~ ~  JUNE, 1936. 

1. The Council.--The financial year 1935-36 marks the corlipletion of the first decade of 
bhe Council's activities. The first meeting of the Executive Conlrnittee took place on the 13th 
April, 1926, and its 338th rneeting was held on the 4th June, 1936. The first session of the full 
Council was held in ,June, 1926, and its 19th session in April-May, 1936. 

It is of irlterest to recall that initial steps for the creation of a national research organization 
in Australia vere taken by the Commonwealth Government in March, 1916, when a temporary 
Advisory Council of Science and Industry was appointed by order of the Goveriior-General-in- 
Council. Although the Advisory Council was intended to be merely a temporary body for the 
purpose of preparing the ground for a permanent organization, it remained in existence until 
1920 when. it was superseded by the Institute of Science and Industry, established by an Act of 
Parliament passed in that year. The present Council came into existence in 1926 under the 
provisions of the Science and Industry Research Act passed in that year. The Council consists 
of the following members :- 

(a) Three members nominated by the Minister and appointed bv the Governor- 
General. 

(b) The Chairman of each of the six State Conmn~ittees. 
(c) Such other members as the Council, with the consent of the Minister, co-opts 

by reason of their scientific knowledge. 
A list of the menibers of the Council and of the six State Committees is given in an  Appendix 

to this Report. 
Ordinarily, the Council meets twice a year, one meeting being held sufficiently early to 

permit of the consideration of the draft Estimates of Expenditure for the following financial year. 
During the year 1935-36 two sessions of the Council were held, each extending over three days. 
The first rneeting in August, 1935, was held in Adelaide. At that meeting, Dr. L. B. Bull, Chief 
of the Division of Animal Health, gave an account of his recent visit to Europe and the United 
States of America, and discussed the general position of the work of the Division and plans for 
its development. Mr. H. R. Marston, Acting Chief of the Division of Animal Nutrition, gave an 
account of the work of that Division and referred particularly to certain important developments 
in the investigations into coast disease and in the work concerning the efficacy of phosphatic 
supplements frorn the point of view of the Australian sheep industry. Professor J. A. Prescott, 
Chief of the Soils Division, furnished the Council with information regarding the position with 
respect to soil surveys in different parts of the Commonwealth and regarding developnients in 
work on soil bacteriology and in analytical spectroscopy. 

The second session of the Council in 1935-36 was held in Melbourne in April-May, 1936. A 
welcoaie was extended to Mr. 'I?. E. Field who had recently been appoi~lted Chairman of the 
South Australian State Corninittee of the Council in place of Sir MTalter Young who had resigned, 
and also to Mr. W. E. Wainwright who attended as Acting Chairman of the Victorian State 
Committee in place of Mr. Russell Griniwade, who was absent in England. Appreciation was 
expressed of the valuable services rendered to the Council by Sir Walter Young. At this meeting, 
the Chairman (Sir George Julius) announced that arrangements had been made for Sir David 
Rivett, the Deputy-Chairman and Chief Execut,ive Officer of the Council, to leave Australia on 
a six months' visit to Great Britain and the Continent of Europe in order to attend the British 
Conimonwealth Scientific Conference to be held in London in September. 1936, and also to make 
certain inquiries for the Cornmonwealth Government abroad in regard particularly to (a) the 
production of oil from coal, and (b) wool research." Addresses were given to the Council by 
Mi. F. N. Ratcliffe on his examination of the problem of soil drift in certain parts of South 
Australia ; by Dr. L. B. Bull on the arrangements for an intensive investigation into the problem 
of rnastitis in dairy cattle and on the position regarding Sir Charles Martin's work on rabbit 

" Sir David Rivett left AwtraLia on the 26th May, 1936, 



myxomatosis ; by Mr. H. R. Marston on coast disease and the effect of phosphorus in licks ; 
by Dr. Clunies Ross on his visit to ('hina, RlIanchukuo and Japan to inquire into yroblcr~ls of the 
sheep industry and on recent developrnents in parasitological investig!~tions at  thc AlcMaster 
Animal Health Laboratory ; by Dr. A. W. Turner on tlle inve~tigat~ons illto bovine pleuro- 
pneumonia ; and by Dr. J. R. Vickery on developments in the work of the Section of Pood 
Preservation and Transport and on plans for the concentration of the work of that Section at  new 
laboratories and experimental cool chambers to be erected at  Eiornebusll. Sytin~y. 

2. Main Divisions and Sections of Coz~ncil's Tl'ork.-For the purpose of organizing the 
main activities of the Council, the policy lias been adopted of c:st;tblishing lli~isions and of placing 
each Division under the control of a rt.cognized authority in the sciences concerned. The Divisions 
of Animal Health and Sutrition have now been merged into one, so that a t  present there are 
five Divisions in existence :- 

(i) The IJivision of Plant Industry-Dr. B. T. Dicksoh, B.A., B.Sc., Ph.D. (Chief). 
(ii) The Division of Bcono~riic E!ntornology-Dr. A, ,J. Nicholso~l, D. Sc. (Chief). 
(iii) The nil-ision of Animal Health and Nutrition-Dr. L. 13. Bull, 1l .V.8~.  (Chief). 

Dr. J. 9. Gilruth. D.V.Sc. (Consultant). 
(iv) The Division of Soils-Professor J. A. Prescott, D.Sc. (Chief). 
(v) The J)i-\.ision of Forest Products-Mr. I. H. Boas, M.Sc. (Chief) with Mr. X. A. 

Clarke, N.E., A.M.I.X. (*4ust.) (Deputy Chief). 
In addition, the Council has established a Section of Food Preservation and Transport, 

of which the Officer-in-Charge is Dr. J. It. Vickery, M.Sc.. Ph.D. 
The Council's ii~vestigations into viticultnral problems are under the charge of Mr. A. V. 

Lyon, M.Sc., and its citicultural investigations are under Mr. E. S. West, R.Sc., M.S. 
The investigations wllicll are being conducted jointly by the Divisions ol Plant Industry 

and Econonlic Entonlology into the control and eradication of weed pests are under the control 
of Dr. G. ,4. Currie, B.,4p.Sc., 11.S~. 

A number of other investigations not directly associated with these llivisions or Sections 
are either in progress or have already been completed. 

Many of the Council's investigations are carried out in co-operation with organizations 
such as the State Departments of Agriculture and the Universities, but the Council has found 
i t  necessary to conduct certain major groups of investigations under its own direct control, and 
for that purpose has established laboratories at  various places. Thus at  Canberra there are 
laboratories of the Divisions of Plant Industry and Economic Entomology ; at  Adelaide tEere 
are the Animal Nutrition and Soils laboratories ; at  Melbourne there is a temporary Forest 
Products Laboratory, and the erection of a permanent laboratory at  that place is nearing 
completion. At Sydney there is the McMaster Animal Health Laboratory. Investigations into 
animal health problems affecting cattle in Northern Australia are centred at  a laboratory near 
Townsville in Queensland ; and work in connexion with chilled beef is carried out in a laboratory 
provided by the Queeensland Meat Industry Board at Brisbane. There is a Research Station 
a t  Merbein, Victoria, for the investigation of problems of the dried fruit industry ; whilst those 
of the citrus industry are studied at  a Research Statioi~ a t  Griffith, New South Kales. 

In adtlition to the above, co-operative investigations are in progress in the laboratories of 
several of the State Departments, Universities, &c., .while field experiments are carried out at  
various places in the Commonwealth. 

3. The Australian Council of A,qriculture and the Standing Committee on Agriculture.-In 
pre,vious Annual Reports of the Council, attention has been drawn to the valuable work which 
was carried out by the Council's Standing C'ommittee on Agriculture, which comprised anlongst 
its members the permanent head of each of the State Departments of Agriculture, and also to the 
fact that the results of that Committee's work had been so satisfactory that steps had h e n  taken 
by the Commonwealth Government to increase its status and to extend its sphere of usefrtlness. 

As a result of a Conference of Colninonwealth and State Xinisters on agriclxltural and 
marketing matters. conventltl a t  ('anberra in Tlecr~mber, 1934, by the Commonwealth (:overnment. 
an Australian C'omlcil of Agriculture was established. In order to enable that Council adequately 
to perforrrl its duties a permanent Technics1 Committee was appointed to be known as the Standing 
Committee on Agriculture whose duties, in addition to acting as an advisory bodv to the Council 
of Agriculture, include the following :- 

(i) To secure co-operation and co-ordination in agricultural research through the 
Commonwealth. 

(ii) To advise the Corninonwealth and State Governments, either directly or through 
the Council, on matters pertaining to the initiation and development of researvh 
on agricultural problems. 



(iii) To secure co-operation between the Commonwealth and States, and between the 
States themselves, with respect to quarantine measures relating to pests and 
diseases of plants and animals, and to advise the Commonwealth and State 
Governments with respect thereto. 

It was further decided that the personnel of the Standing Committee as reorganized should 
consist of (a) the permanent head of each State Department of Agriculture, (b)  the three members 
of the Executive Cornrnittee of the Council for Scientific and Industrial Research, (c)  the Secretary 
of the Department of C!ommerce. and (d) the Director-General of the Common~vealth Department 
of Health. 

Meetings of the Standing Corilrriittee on Agriculture were held a t  Canberra on the 25th 
and 26th May, 1936, and were followed by meetings of the Australian Council of Agriculture on 
the next two days. At these meetings, reports by the Council for Scientific and Industrial 
Itesearch were furnished on the following matters :- 

( a )  Research by the Council for Scieritific and Industrial Research and State 
Departments of Apiculture on problems affecting the apple and pear industry. 

(b)  Codling 1110th pest. 
(c)  Survey of potato virus diseases. 
(d) Defects in Australian export eggs. 
(e)  I$econiniendations by Royal Comnlission on Wheat regarding, the allocation of 

funds for research. 
I (f) Tobacco investigations. 

(g) Co-operation in research between the Council for Scientific and Industrial Research 
arid the New Zealand Department of Scientific and Industrial Research. 

(h) Imperial Institute of Entomology-Question of Australian contributions. 
(i) Imperial A!tycological Institute--Question of Australian contributions. 

I 

1 (j) Resolutions passed a t  the Imperial Botanical Conference, 1935, regarding the 
appointment of liaison officers to the Royal Botanic Gardens, Ben.. 

(k) Seed testing. 
(1)  Pasture plant breeding work. 
(m) Weed pest investigations. 
(n) Proposed expedition abroad to search for plants for arid and semi-arid regions. 
(0) Grasshopper investigations. 
(p) Soil drift. 
(q) Standard form of certificate for plant imports. 
(r) Spahlinger vaccine for tuberculosis in stock, 
(s) Australian ampelography. 
( t )  Protection of birds of economic value. 
(u) International Institute of Agriculture. 
(u) Recognition of International organizations and Conferences concerning agriculture. 
(w) International Institute of Agriculture--Cattle herd books. 

On behalf of the Standards Association of Australia, for which body the Council for 
Scientific and Industrial Research acts as a liaison with the Commonwealth Government, reports 
were furnished on the following matters :- 

( a )  Standardization of wearing parts of agricultural machinery. 
(b)  Standardization of prirrlary products. 
(c)  Standards for dusting sulphur. 
(d) Standardizat'ion of wire netting and other galvanized products. 

4. Co-operation in Research with New Zea1alzd.-At the request of the Prime Minister 
of Australia, the Chairman of the Council (Sir George Julius) during a visit to Kew Zealand 
towards the end of the year 1935 discussed with the Prime Minister of New Zealand, the Minister 
in charge of the Department of Scientific and Industrial Research, and members of the Council 
of that Department the question of bringing about a more intimate association between the New 
Zealand Department and the Couiicil for Scientific and Industrial Research. The Prime Minister 
of Australia informed the Prime Minister of Yew Zealand that there rnust be a great number of 
industrial primary problems which are common to the two Dominions, and that the work done 
in one of them could often be more or less directly applicable to the other. Whilst he had no 
doubt that the published results of each organization are utilized by the other, he felt that some 
further effort was required to ensure that each Dominion should obtain the maximum advantage 
from investigations carried out in the other. 

As a result of the discussions, it was agreed that there were certain branches of work of 
common interest in which it is impracticable and also probably unnecessary for each country to 
establish a team of workers ; therefore, i t  was desirable that arrangements should be made for 



each country respectively to attach members to hams of 'workers in certain investigations in 
the other. In that way, full information would be made available to each country and some 
measure of partnership would be established in the conduct of scientific industrial research. 

It was accordingly agreed that the New Zealand Department of Scientific and Industrial 
Research should arrange for a worker to be attached to the Council for Scientific and Industrial 
Research in connexion with the latter's investigations into each of the following, viz., (a) mastitis, 
(b) sterility in sheep, (c) food preservation and transport problems ; and that Australia in turn 
should attach an officer to work in New Zealand on dairy research which is being prosecuted 
actively in that country. The Council for Scientific and Industrial Research cordially welcomes 
these proposals for closer co-operation with the corresponding body in tlle sister Dominion, and 
steps are being taken to give effect to the arrangements made. 

5. Organization for Research into Problems Afecting Secondary Industries.-The Prime 
Minister has announced that the Commonwealth Government has decided to extend the activities 
of the Council for Scientific and Industrial Research so as to einbrace investigations into the 
probleins of Australia's secondary industries. In making this announcement, he pointed out 
that the Council had hitherto devoted its attention allrlost exclusively to problenls associated 
with primary industries, and that its achievements had won for it well-deserved confidence in 
its ability to carry out its functions efficiently and successfully. There was no reason to believe 
that in the ~vork on secondary industries the Council would be any less successful. The Prime 
Minister also stated that the step taken was considered necessary not only in the 'interests of great 
new industries about to be startcd such as air craft and motor engine production, but also in 
relation to other new industries projected or possible, and to the greater efficiency of t,he 
manufacturing industry generally. He went on to say as f o l l o ~ s  :- 

" The proposal marks an important step forward in the development of Australia, and although it will impose 
increased financial obligations upon the Government the money will be well spent if we secure inore economical 
production and a widening of the field of employment. The contraction of world markets for primary products has 
forced us to recognize that the expansion of secondary industries is not only essential to the provision of anincreased 
home market for primary products, but it is necessary to place Australia in a position to carry a progressively larger 
population ". 

With the approval of the Minister (Senator the Honorable A. J. McLachlan) and a t  the 
request of the Comunonwealth Gover~ln~el~t the Council has accordingly appointed a Corurrlittee 
broadly representative of the various interests concerned (see Appendix) to prepare a report 
and recomrr~endations on the whole matter. It is intended that the (lom~nittee will complete its 
work by December, 1936, on the following lines :- 

(a) Define the field of work i f  the proposed organization in Australia and indicate 
the general lines of development of its activities. 

(b)  Prepare a definite programme of work and scheme of operations. 
(c) Indicate the extent to which existing Institutioiis such as the Engineering and 

Physical Laboratories a t  the Unirersities, State Railways Departments, &c., 
could be utilized. 

(a) Make recommendations as to the nature of the organization, staff, &c., which would 
be necessary to give effect to the proposals and furnish approxirrlate estinlates 
of cost. 

(e) Make a thorough survey of the work arid orgailization of the more irrlportant 
engineering and physical research institutions abroad, and determine the 
extent to which information and advice can be obtained from other countries. 
In the latter connexion, Sir Ilavid Rivett has been asked to make certain 
inquiries in England. 

It is anticipated that the new organization will undertake two main classes of work ; the 
first is research in relation to scientific problems affecting the secondary industries. The need 
for this has long been apparent. Many problems associated with secondary production have 
been submitted by responsible individials or organizations to the ('ouncil for Scientific and 
Industrial Research. In many cases a certain measure of help and advice has beell given by 
reference to results of work conducted elsewhere. Frequently, however, the Council has been 
unable to furnish the desired information since it has no facilities a t  its dispo~r~l to carry out the 
necessary research. In many instances, men and equipment are available in the Commonwealth, 
but without adequate organization and supervision i t  was generally found to be inlpossible to 
make use of their services. Although private enterprise has undertaken an attack on inany of these 
~roblems by its own staffs and laboratories, there are many problems which affect industry as a 
whole, or which should be carried out by a disinterested body. 

The second branch of activity is that of testing methods and calibrating which is the basic 
requirement of precision manufacture and mass production. That this is so is clearly indicated 
by the activities of institutions in leading industrial countries such as the National Physical 
Laboratory in England and fhe Bureau of Standards in the United Xtates of America, 



, 11. PROGRESS AND DEVELOPMENT O F  
1. General.-In this section of this Report brief inforillation is given regarding 

developinents of special interest in the Council's activities during tlie year 1935-36. Detailed 
infornlation regarding the work of the various Divisions, kc., is given in later sections of this 
Report. 

(i) New Laboratories, &c.-The erection of a new Forest Products Laboratory from a sum 
of £25,000 made available by the Comrnorlwealth Government from the Unemploynlent Relief 
Funds is netiring completion, and the building should be ready for occupation in about October, 
1936. The Tictorian Government has made availablc~ at a nomninal rent a valuable site in South 
Nelbourne for this Laboratory, and additional plant and equipment are being purchased from 
the generous gift of £5,000 by Mr. Russell Grimwade, C.R.E., R.Sc., Chairman of the Victorian 
State Comnlittee of this Council. 

A new laboratory building a t  the Viticultural Research Station, Merbein, for which a sum 
of £6,000 was provided by the Conlnlonrvealth Government, also from the Unemployment Relief 
Funds, will he completed at  an early date. 

The Co~nmoilwealth Government has provided a sum of £20,000 for a laboratory to be 
used particularly for investigations into rnastitis and other animal health problems affecting dairy 
cattle. It is, of course, essential that this laboratory should be erected in the vicinity of districts 
where the dairying industry is carried on, and that i t  should not be far distant from Bermick, 
near Melbourne, where a field station for mastitis investigations has been established. The 
Arrangelneizts have accordingly been made with the University of Melbourne for the erection of 
the laboratory in tllc grounds of the Veterinary Research Institute, Parkville, Melbo~trne. 

The work of the Council's Section of ~ o o d  Preservation and Transport has up t o  the present 
been conducted a t  various places. For example, the work 011 chilled beef has been carried out 
a t  laboratories and experimental chambers made available a t  Brisbane by the Qncensland Meat 
Industrv Board. Investigations on the storage and transport of non-tropical fruits have beer1 
conducted a t  the Governrrlent Cool Stores, 3fclbourne, in co-operation with the Victorian 
Department of Agiculture ; while citrus preservation work has been in progress a t  three centres, 
viz., Newcastle and GriRith, New South Wales, and ;?Ielbo~u.ne. ,Srrangements have been made 
with the 8\.(hley Yetrolrolitan )!teat Industry Cornmissioner for acco~mnodatioll for the major 
part of the Sectiai's work to be provided a t  the Homebush Abattoir, Brdney, where a building is to 
be provided wherein laboratories and experiruental cold chsr~lbers will be constructed from funds 
provided partly by this Council and partly by the New South Wales Department of Agriculture 
and tlie Australian Meat Board. It is hoped that the new laboratory and cold chambers will be 
readv for occupation early in 1937. 

" A n  area of 600 acres of suitable land has been purchased near St. Mary's, about 30 miles 
from Sydney in the County of Cluunberland, to be used r~laiiily as a field station in cor~nexion with 
investigations a t  the JIcNaster Aninla1 Health Laboratory and for genetical work on sheep. The 
University of Sydnev has approved of the purchase of an adjacent area of 400 acres to be used 
in connexiou with' the work of the Department of Veterinary Science, and it is ;lntieipated that 
both the Council and the University will derive substantial benefit3 from the close contacts which 
will thus be established, and from the opportunities for collaboration which will be afforded. 

(ii) Fisheries Investigations.-Preparation of plans and specifications for an exploratory 
fisheries vessel to be used particularly for the prrryose of ascertaining the commercial possibilities 
of utilizing, in Australiai~ waters, typemf nets used in other countries for catching pelagic or 
surface swimming fish has involved a very considerable amount of work and inqu~ry abroad. 
Anlong the tenders for the construction of the vessel received, that submitted by the l h l b o ~ r l e  
Harbour Trust Commissioners has been accepted, and it is anticipated that the vessel will be 
ready for fishing operations in the early part of 1937. 

In connexion with the concentratio11 of the work of the Section of Food Preservation and 
Transport a t  Sydney, arrangements are being rnade for investigations to be colzducted into 
methods of presc:rvation of fish not only by quick freezing methods, but also by canning, smoking, 
curing, &c. Work will also be conducted on the utilization of non-edible fish for the nlanufacture 
of fish meal, &c., for use as a fertilizer. 

Attention is also being give11 to marine biological investigations for the pmpose of obtaining 
accurate infornration regarding the habits and life histories of the more important species of 
edible fish. With respect to the development of this branch of the work, Professor W. J. Dakin, 
Department of Zoology, University of Sydney, is obtaining information for the Coul~cil during 
a visit to the United States of America, Great Britain and the Continent of Europe. 

(iii) Ore-dressing Investigations.-Considerable progress has been rnadn in the co-operative 
ore-dressing investigations in which the Council is interested, and which were made possible as a 
result of the orant of £5,000 per annlzm for five years which the Co~nmoilwealth (iovernrnent 
made for the f?nancing of research work of value to the gold mining industry. 
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The actual testing work on any particular ore is carried out in one of the three laboratories 
which are co-operating in the sclleiue, na~rlely, the l<algoorlie School of Mines, the South Australian 
School of &tines and Industries, and the Metallurgy School of the University of &ilelbourne. 
Already about 90 ores have been examined and reports furnished thereon. They have been dmvn 
from many parts of Austxalia, ant1 include such localities as Betllanga afid (:ranya (Victoria), 
Auburn Falls and Yeppoon (Queensland), l'ennant's Creek (Sorthern Torritory), Cobar (New 
South Wales), R'orsernan, Southrrn Cross, yt:llowdinc and Halnpton Plains (Western hnstr:tlia), 
and Illany others. 

(iv) Soil Drift.-In consequence of a request made to the Coullcil by the Jlinister (Senator 
the Honorable A. J. RIcEachlan) to consider whether any action could be taken to col~lbat drift 
of soil in the arid and semi-arid parts of dustralia, information anti advice were obtnillcci by the 
Courlcil frorlz a number of authorities in New South %'ales, TTictoria, Queensland, South Australia 
and Western Australia. A summary of informatiorl was brought before the Standing Conlnlittee 
on Agriculture last year for considrrntion. As a result, arrallgcrrients were made for an officer 
of the Council (Xr. F. X. Ratcliffe) to carry out a survey of the problem, particularly in the ~lortl~ern 
parts of Soutl~ Australia. The results of 5Lr. Hatcliffe's observations have been published as 
one of the Co~mcil's Parnphlets and have attracted a great deal of attention. Arrangements 
were made for Mr. Ratcliffe to spcnd some tirnc, in Queensland particularly for the purposes of 
inquiring into the question of the regeneration of Mitchell grass after long periods of drought, 
and of visiting the south-western parts of the State, thus linking up his observa;tiorts wit11 those 
made in the north-east of South Australia. 

(v) Plants for Arid ag~cl Senhi-Arid Regions.-As a result of representations made to the 
(loancil by the Honorable F. W. Bulcock, Minister for Aigriculture and Stock, Queensland, a 
statement regarding the question of sending one or more officers abroad to search for plants 
suitable for Australla's arid and semi-arid regions was brought up for discussion a t  the irleetings 
of the Standing C'orrnnittee on Agriculture and the australian Council of Agriculture held in May, 
1936. The following resolution (a) passed by the Standing Comniittee was adopted by the 
Council of ,&griculture, which also passed resolution (b). 

" (a) In view of the iinportance to the pastoral industry of securing new plants 
snitable for the semi-arid regions of Australia, the Standing Co~nrrlittee endorses 
the principle of plant exploration and recommends that the matter be referred 
to the Council for Scientific and I~tdustrial Research for further inquiry ". 

" (b) That in order to facilitate the work of plant introduction now being performed 
by the Council for Scientific and Industrial Research, the Ministers present 
agree to recommend to their respective Governments that they make a 
contribution towards a central fund to be subsidized by the Common~vealth 
Government for the purpose of sending an officer or officers ahroad in order to 
obtain, if possible, plants of economic value to Australia ". 

In  accordance with the terms of the above resolutions, inquiries are being made by the 
Council as t o  the most appropriate place to which officers might be sent for the purposes in view 
and as to the arrangements which would have to be made for them effectively to carry out their 
work. 

(vi) Rabbit filyxomato,sis.-In the last Asvlual Report of the Council reference was made 
to investigations into a virus disease known as inyxomatosis being conducted on behalf of the 
Council by Sir Charles Martin, C.M.G., F.R.S., &c. in the Laboratories of the Department of 
Pathology a t  the University of Cambridge. During the year 1935-36, Sir Charles Martin's 
investigations nTere conipleted and the results have been published in one of the Council's Bulletins. 
The e~~er i r r ie~l ts  sllo\v that the fatality of the disease was 100 per cent'. ill wild (Europearl) rabbits, 
and that the disease is so highly specific for the Europea~~ wild rabbit (from which tlie Australian 
rabbit is descended) that so far no one has succeeded in prod~icing the disease in other anirnals, 
although many attempts to do so have been made both in America and Great Britain. 
sevcrtllelc>ss in his rcport, Sir Charles Martin drams attention to the desirability of further 
exl'~riments being made in order to ascertain if soinc snsri~ptibl~ aniilial might be discovered. 

Arrangements are being made by tlie Council to bring a supply of the virus to Australia 
in order to carry out further tests under strict quarantine contiitiol~s to see if any of our domestic 
animals, livestock, or Anstralian native fauna are susceptible to the disease. If the results of 
these e ~ ~ e r i ~ j l e n t s  are negativr, consideration mill then be given to carrying out a field test, 
probably on some island, in order to deterliline the efficacy of tlre virus in esternlinating rabbits 
under natural conditions. It may be well to 4ive a warning a t  this stage against extravagant 
expectations. The present e\-idence clearly ~ustifies further enquiry and experiment, but 
anticipations either of success or of failure in the practical application of the kno\vli.dge so gained 
are \vholly unjustified. The problein is one demanding careful enquiry, not specnlation. 

- 



2. Division of Plant Industry.-(i) Tobacco Znvest2,gations.-The work on the control of 
downy mildew (blue i~10uld) of tobacco by benzol vapour in covered seedbeds has resulted in the 
possibility of prevention of a most destructive disease that had previously resisted a11 attempts 
a t  corltrol. This is the first instance in which a vapour has been successfully used to protect growing 
plants from infection. When. in the autumn of 1935, extensive experiments on a practical scale 
in t h e  tobacco district of North-east Victoria confirmed the results obtained in the laboratory and 
field at  Canberra, the Depart~~lents of Agriculture in tllc various States decided to coilduct trials 
during the seedbed season of tliat year. Hundreds of thousands of healthy seedlings were 
ecorloniically produced by the use of benzol under the different cli~natic conditious in five States. 
Substitutes mere successful in some areas: but benzol was the only substance that proved eB?ctive 
under all conditions. The use of benzol for raising disease-free scedlirigs is an economical, practical, 
and effective means of removing what is reputed to be the greatest obstacle in the \vsy of the 
development of the tobacco industry in Australia. Research into cultural problems, hitherto 
hindered by the disease, rnay now be expected to progress, and should resnlt in an improved 
product. It setlnls reasonable to expect that, where soil and climate are suitable, stabilization of 
the industry should follow, and production of tobacco of good quality be assured. 

Arrangements ]lave been made through the court~sy of the Waite Agricultural Research 
Institute for Dr. A. H. T i .  Petrie to undertake a series of physiological studies. which it is hopcd 
will lead to a better knowledge of the nutritional recyuirernents of tobacro and so link up wit11 the 
cherriiral work in giving guidance to the production of better quality leaf. 

During July, 1935, a conference was held in C'anberra, under the Cliairmanship of the Chief 
of the Division of Plant Intlustry, a t  which officers working on tobacco problems in all States of 
the Conlmon~vealth rnet to discuss their problems. There was a very useful interchange of 
experimental data arid views on the problems facing the irldustry, and it mias decided that twice a 
year all concerried would forward progress reports to the Division ~vhicll would then act as a clearing 
house for tl.le inforination received. Evidence is accumulating that as a result of thc work of 
technical and advisory officers there is an improvement in the quality of leaf produced. It is 
anticipated that this will become more manifest as the areas most suited to tobacco culture are 
more certainly defined. 

(ii) Pasture Map of Australia.-A large proportion of the total area of Australia is given 
over to pastoral pursuits, and it is, therefore, desirable in our own interests and in tliat of future 
generations to take stock of the size and type and state of pasture areas. About one-third of the 
continent (a little over one niillion square miles) receives less than ten inches of rain per annurn, 
and a similar area receives bctiveen ten and twenty inches ; wl~ile the remaining area (less than 
one-third) which receives satisfactory rainfall also includes all the mountain country. This is 
therefore a rather dry continent, and the greatest care needs to be taken with our plant cover to 
maintain i t  in good state. 

During the past several years information available in State Departments of Agriculture 
and of Lands has been collected, together with that supplied by many individuals, and utilized 
to form the basis for the pasture map recently issued by the Council. It is the first map of its 
kind ; and it is well recognized that, since actual surveys have not been possible, there are likely 
to be imperfections in boundaries of zones and so forth. Nevertheless it presents in broad outline 
the pasture zones as they are. As time goes on information newly acquired will cause boundaries 
to be modified in future editions ; but probably the greatest interest mill att'ach to the increase in 
area of exotic pastures, and to  the position obtaining in inarginal areas bordering the low rainfall 
country. 

(iii) Plant Introduction.-The preparation of the pasture map has strengthened the 
conviction that every effort on behalf of pastures is essential, and especially for marginal areas and 
sumnier rainfall arias. During the year the additional introductiorls of grasses and legumes 
brought their total over 1,800. Some from the Caucasus regions are quite p~.omisiag, especially 
among the clovers, and others may serve as sand or soil-bintlers. 

For the furtherance of the work an officer has been transferred to Gatton, and arrarigen~ents 
are in train for another to carry out trials at  Pitzroy Vale. near Hockhampton. 

(iv) Pasture Plant Improvement.--Introductions which have been established for a 
considerable time, such as lucerne. rye grass. paspalum, &c., may develop strains with certain 
outstanding cllaracteristics. By combinillg tlrsirahle cliaracterist~cs a more useful type may be 
produced. It may also be ~ossible to breed new types by inter-specific crossing. Such work 
is now planned, and a beginning has been made in Q~zeensland a t  Gatton College. An officer 
has been transferred there for the work, which is being organized in collaboration with the State 
Department of Agriculture. 

(v) Fruit.-In the Murrunlbidgee Irrigation Areas concern has been expressed a t  the 
incidence of what is known as citrus " decline " during the past few pears. A survey was 
undertaken to determine the position, and it appears that while the acreage has decreased since 



2931 the production rate has accelerated somewhat. The primary cause of tree death is attributed 
to waterlogging, due in part to over~vatering, and in part to extraordinarily heavy rains during 
the winter of 1931 which gave rise to severe root injury. Since then neglect due to depressed 
econornic conditions has played its part in rnany citrus groves. 

The nutrition of citrus under irrigation is a problem of increasing importance ; and a 
particular phase, viz., the role played by root fungi, is being investigated. 

3. Division of Economic Entorno1ogy.-The glj~cerine-boric acid dressings for treating blowfly 
strike in sheep have now been used by a consitlerable number of graziers, and reports on their 
effectivcness under practical station conditions liave generally been highly favourable. Work has 
also been undertaken to develop a suitable dressing for treating tailing wounds in lambs. 

Considerable progTess has beer1 made in the investigation of the peach moth (Cyclia ?nolesta). 
Results obtained with nicotine-bentonite-s111p11ur sprays have been very favourable, and i t  would 
appear that considerable irnprovements in irlethods of control are in sight. 

l'he Council's grasshopper investigations have been considerably expanded by the 
appointment of additional staff and the provision of means for carryin6 out field studies. Up 
to the present the work has been concentrated on the elucidation of 11te histories of the nlore 
important species, and the collection of records of outbreaks for correlation with seasonal clirnatic 
conditions. 

Further investigation of the clover springtail (Snzinthurus viridis) stongly indicates that the 
predatory mite, Biscirus lapidarius, is a valuable means of biological control in Western Australia. 
ArrangeGlents have been made for further liberations of the mite in infested districts in other 
States. 

Termites (white ants) in the northern part of Australia destroy large quantities of grass and 
seed, and thev are also a serious concern to t,hose responsible for the maintenance of aerodronies, 
by reason of the rapidity with which they build hard mounds to a daneerous height on runways. 
An investigation of both problems has becn co~nrnenced and, while it is too early t o  say whether . 
the grass-eati~~g species significantly affect the carrying capacity of northern pastures, or whether 
they can be econonlically controlled in grazing country, there are definite indications that the cost 
of preventing rcgromth of their mounds on aerodromes may be considerably reduced. 

4. Weeds Investigations.-As a result of requests received from various States, the Council 
has during the last year increased its work on the control of weeds. In order. to give greater unity 
to the enlarged programme, the two phases of the work-botanical and entomological-have 
been reorganized into a single Scction under the joint control of the Chiefs of the two Divisions 
concerned. The principal recent developments in the weeds investigations are as follows :- 

(i) Work in the ~Youth of France.-Two insects discovered in the south of Prance feeding 
on St. John's wort are of special interest for the possible colitrol of this weed in Australia, as they 
are adapted to life in a clinlatr, in which a dry hot summer is a feature. It is hoped that tests 
with them will be completed, and that they will be introduced into .Alistmlia in the coming season. 

(ii) Lantana Bug.-An t.ntornologist was appointed to the Sectioll in July last in the Division 
of Ecorlolnic Entonlology, his first duty being to visit Fiji to study the effect the Lantana bug, 
Teleo?leinzia hntcrnce. produced on its host plant and to make sure that i t  mould be safe to introduce 
it into Australia. 

Tests carried out in Fiji showed that the insects would not feed on economic crops and that 
their destructive effect on 1;antana when present in large numbers mas considerable. The bugs 
were introduced into quarantine insectaries in Canberra. tl-herc they have b ~ e n  bred successfully 
in captivity, and are now being furtller tested before being released in the Lantana areas. 

(iii) Noogoora Burr.-The Prickly Pear Board has been able to devote the energies of some 
of its officers to the discovery of insects in America capable of destroying burrs. It is being 
arranged that the officer of the Council working in America should join forces with the prickly 
pear team in a close co-operative effort in the best interests of the work. A comprehensive survey 
in America has shown that more insects which attack burrs are to be found in Texas than in Kansas, 
so work will probably be concentrated there. 

(iv) Skeleton TT7eed.--Work on skeleton weed carried out a t  Wagga in collaboration 
with officers of the New Xouth Wales Department of Agriculture, and the Wagga State Farm, 
jias given useful indications of the val~le of certain chemicals for the control of the weed and of 
-plants which can compete against it. The co-operation of the Council with the bodies mentioned, 
and with the local Skeleton Weed Comnlittee has led to a changed outlook in the Wagga district 
on this problem. Confidence in ultiniate success in controlling this weed had largely replaced 
the formerly prevailing pessimism. 

(v) Galvanized Burr.-This plant is a widespread pest of pastures in the higher rainfall 
areas of Queensland and New South JVales. It has been selected for special study to discover if 
any form of pasture management can lead to the regeneration of the valuable grasses, and the 
elimination of the weed in areas already heavily infested by it. The assurrlption behind the 
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experiments is that galvanized burrs and many other weeds of pastures are indicators of too great 
intensity of grazing, and that it may be possible to find a system of grazing applicsable in practice 
which will not allow the pastures to become so open that weeds will encroacll seriously. Studies 
are planned on broad ecological lines to discover the factors responsible for the spread and the 
density of weeds, so that rational control measures can be devised. 

(vi) Bulrush.-The bulrush (Typha latifolia) has become a serious pest in the channels of 
the irrigation areas in New South TVaies and Victoria. The Irrigation Conlrnissioners have 
supplied the funds to appoint an officer to work in the Weeds Section of the Council on the problem. 

(vii) Chemical Control.-Control of weeds by chemicals is a well recognized practice in 
other countries ; but in ,4ustralia, apart from its use in prickly pear destruction, i t  has been very 
sparingly used. There appear to be inany instances where poisous could be effectively used ih 
Australia ; so an officer has been detailed to study the effectiveness, cost, and mode of action of 
various herbicides when applied to some of the most important weeds. 

5. Division of Animal Health and Nutrition.-(i) Pleuro-pneumonia in Cattle.-Great 
impetus was given to the pleuro-pneumonia investigations by the development of the insufllation 
method for the artificial dissemination of the disease, and of the cou1plemc:nt-fixation test for its 
diagnosis. The reliability of the insufflation niethod of infection has been further tested, and 
fully proved, during the past year ; and its elnploylnent has considerably simplified the immunity 
experiments. As far as the practical application of the research is concerned, there has been a 
further increase in the use of the " culture virus " developed a t  the Townsville Laboratory ; 
while i t  is particularly gratifying to note that the complement-fixation test lias been successfully 
employed in connexion with the control of natural outbreaks of pleuro-pneumonia in South 
Australia and Western Australia, and in the latter State has made possible the movement of cattle 
fcom hitherto prohibited northern districts 

(ii) Internal Parasites of Sheep.-Again i t  is possible to record marked progress in the 
work being carried out a t  the liilcMaster Aninial Health Laboratory. With the development and 
improvement of ~nethods, both curative and prophylactic, for the treatment of Haernonchus, 
Trichostrongylus, and Oesophugostomum infections, the position of pastoralists regarding the 
control of these important parasites has been materially improved. 

(iii) Genetic Investigations.-A study of the factors affecting the fertility of Merino sheep 
has been carried out during the past year. Stud breeders are particularly concerned with this 
problem ; and in the report of the investigation it is pointed out that since the inheritance of 
fertility apparently depends on a small number of Mendelian factors, genetic control of fertility 
in the relatively small flocks concerned should be a simpler matter than was previously suspected. 
The establishinent of an experimental flock will enable this investigation to be developed on a 
practical basis. 

(iv) Animal Nutrition Investigations.-Much of the research carried out a t  the Adelaide 
laboratory is designed to provide the fundamental information necessary before embarking on the 
study of more obviously practical problems. Satisfactory progress has been made in this basic 
work which lias materially advanced the existing knowledge of the influence exerted by various 
nutrients on wool production. The rerrlarkable flexibility of the so-called strong woolled Merino 
sheep as a wool producer has been demonstrated by a n  increase of nearly 150 per cent. in the 
amount of wool following the alteration of one dietary constituent. This increase was attended 
by a no less remarkable variation in the character of the wool produced. 

Part of the research into the phosphorus metabolism of sheep has been concluded ; and 
the results of the finished and unfinished experiments indicate that sheep will do well while 
receiving much less phosphorus than is generally considered necessary, and that under natural 
grazing conditions they could assimilate phosphorus as well from the relatively inexpensive ground 
rock phosphate as from more costly dicalcic phosphate. To test thoroughly the value of phosphatic 
licks under natural grazing conditiolzs, field experiments have been initiated in phosphorus-poor 
areas in New South Wales, South Australia, Queensland and Western Australia. 

Recent work has established methods of determining the corllparative nutritive value of 
various legumes and grasses employed extensively in sown pastures ; and it is hoped as a result 
that it will be possible to elucidate some of the problems connected with the husbandry of sheep 
grazing on such pastures. 

The investigations into the nature of coast disease have received an impetus from the 
provision of facilities a t  the recently established field station near Robe, 8outli Australia. 
Experiments already carried out there have confirnled the usefulness of cobalt as a curative agent 
under field conditions ; and work is now in progress to determine the preventive effect of periodic 
drenching with cobalt salts. 

6. Soils and Irrigation Investigations.-(i) Soils Division.-In connexion with the soil 
survey of the settlenlents in the Murray River Valley progress was made during the year 1935-36 
in the soil surveys of the higated horticultural areas of New South Wales. Surveys of such 
settled areas in New South Wales have now been completed. 



In Tasmania work has been concentrated largely on the red basaltic loam soils of the north 
coast, particularly for the purpose of determining lime requirements. 

The work on soil bacteriology has been developed, particularly with reference to the 
nitrogen-fixing organisms of legunlinous plants, such as subterranean clover and lucerne, both of 
which are iiriportant pasture plants in southern Australia. The question of strain in these 
organisms has proved to be of considerable importance. 

Investigations are also progressing in areas presenting problems of anirnal health apparently 
associated with soil deficiencies. 

It is satisfactory to know that very considerable use is being made of the results of the 
soil surveys, particularly in the Murray River Valley settlements, not only by State irrigation 
autliorities, but also by local corrlniittecs and individual settlers. The surveys forni the basis 
for elucidation of rnany problems associated with water-logging, fertilizer trials, the planning of 
drainage systerns, the opening of iurtller areas for settlement, &c. 

(ii) Viticultural Research Statiola, AWerbein.-Tl~e processing methods for dried fruits 
evolved a t  the Station have now been adopted practically throughout the industry ; arid the 
realization froni sales in overseas markets compares favourably 114th that of othcr competitive 
countries. 

The investigations into problems associated with the preservation of soil fertility have 
advanced to the extent that corrective measures are being applied by the State Departments 
concerned. Irllproved irrigation practices, in regard to method and frequency of irrigation, are 
in evidence in the majority of fruit-producing districts in the Nurray Valley. 

District drainage schemes, in course of construction in the Mildura, Red Cliffs, and Merbein 
settlements (Victoria), and Barmera (South Australia), are of particular interest. These schemes 
constitute the first compreheiisive attempts in *4ustralia for the reclamation and maintenance 
of the fertility of the irrigated lands by the removal of harmful sub-soil water on a large scale. 

(iii) Citricultural Research Station, Grifith.-Valuable contributions have been made 
regarding the role of organic niatter in plant nutrition. These explain, in part, the beneficial 
results obtained by green manure crops, of which details have been given in previous reports. 

A technique has nonT been developed for tlie detailed study of the pernleabilitv relationships 
of soils and the desisn of suitable nluthods of irrigation. This L s  been used as an kdjunct to soil 
surveys in deterlrlin~ng tlie soil characteristics from an irrigation point of view of new areas in the 
i\/llurrurnbidgee scheme, so that inforrnatiori will be available to settlers and the irrigation authorities 
concerning suitable crops and irrigation systems to adopt. 

7. Porest Products Division.-(i) New Laboratorieiand Special Equipment.-It is anticipated 
that building operations in connexion with the nc\v laboratories in Sontli Melbourne will be 
completed before the end of August, and that the Division should be installed in its new home by 
the end of October, though there will still remain much to be done before the work will be able 
to proceed smoothly. 

Notable among tlie items of special equipment, the purchase of which has been made possible 
by Mr. Russell Glrirnwade's generous gift (referred to in the last Annual Report), is a 600,000 Ib. 
Southwark Eniery testing nia,chine. This machine, which will allow tlie testing of large built-up 
structures, lias now beell delivered, and will sEiortly be erected. A further 20,000 Ib. nlacliine has 
been ordered, which will in the first case be used in a comprehensive serics of tests on coach screws. 

(ii) Exhibition.-The Division for the first time in its history had a srriall display, illustrating 
some of its activities, in the Ideal Horrles Exhibition, which was held a t  the Exbibition Building, 
Melbourne, from the 21st of February to the 7th March, 1936. The exhibit attracted a great 
deal of attention, and led to many enquiries frorn interested visitors. So successful was this 
effort, that i t  is plailncd to extend this type of activity in the future. 

(iii) P1y~uood.-During. the year a full investigation was made of the veneer and plywood 
industry in Queensland, wlth specia,l reference to gluing practice. This survey led to 
recommendations for improvements in the methods used ; and a marked improvement in the 
quality of the products is already noticeable. 

(iv) The Use of Iuln~nture Trees.-It will not be many years before the regrowth timbers, 
which are being grown on cut-over forest areas, will necessarily form an increasing volunie of 
the timber available. In anticipation of this period, extensive studies of the properties and 
treatment of such timbers are being carried out by the different Sections of the Division. The 
results of this wr l i  will forrrl the basis of much of the future tinlber practice. 

(v) ,Yawdust Utilization.-A promising field of investigation, based on work begun at  the 
Jladison Laboratory in the United States. is an attempt to develop a plastic from sawdust. Some 
Australian timbers seerii to offer particularly good possibilities in this direction. 

(vi) Wood Connecters.--A great deal of interest has been created by the erection in Western 
- Australia of the first wooden fire tower using wood connecters, and enquiries have been received 

for design of other towers. A corr~prehensive series of tests on built-up structures has been 
planned, and awaits the erection of the 600.000 Ib. testing machine to be put into effect. 



This form of construction is certain to develop greatly, and proper design must be based on 
actual tests. 

(vii) Bending.-Very little work has hitherto been done on the bending qualities of 
Australian timbers. A machine has recently been installed, and a study of the optimum conditions 
for the bending of various species is being made. 

(viii) Handle Tinzbe~s.-An investigation has shown that the timber of Eucalyptus 
astrirbgetzs (" niallet ") and Acacia penninervis should prove suitable for handle making. The 
former in particular gives every indication of proving suitable for anything but the highest gra,dc 
handles. This is of importance in view of the fact that large areas of Eucalyptus astringens are 
being planted in Western Australia to supply bark for the t'anning industry. 

8. Food Preservation Section.-(i) Chilled Beef.--Very few data have hitherto been 
available concerning the rate of growth of the bacteria and asporogenous yeasts responsible for 
the microbial spoilage and loss of bloom in Queensland beef stored a t  a temperature of 30" F. 
(approximately). Experiments have now defined, for each of the genera tested, the critical water 
contents (below \rwhich growth is impossible), and also the rates of growth a t  various water contents 
above these critical levels. These results have an important bearing on the procedure adopted 
in the cooliug and storage of beef in the meatworks, and in its transport on shipboard. In the 
rneatworks the water contents of the surface tissues can readily be maintained a t  a sufficiently 
low level to restrict the proliferation of the most important organisms. On shipboard, however, 
the results of these investigations cannot be applied so confidently owing to complications due to 
the presence of carbon dioxide in the atmosphere. 

(ii) TJL~  Storage of Peaches and P1ur)~s.-Investigations on the storage of peaches and plums, 
carried out in conjunction with the Victorian Department of dpiculture, have been in progress 
for three years ; and promising results from the point of view of export to Great Britain are now 
being obtained. In the case of plums, sorne of these results have already been applied to 
commercial practice. 

The optimum maturity at picking, a very irllyortant factor in the subsequent storage life 
and palatability, has now been defined for both types of fruit, and the iliost suitable ter~~peratures 
for ripening after cold storage l~ave also been deterxnined. 

Of the varieties of peaches tested, only one, the Crawford, appears to possess a sufficiently 
extended storage life to enable successful export to Great Britain to take place when the usual 
methods of storage in air a t  the low ternperature of 32" P. are employed. Trials of the method 
of " gas " storage, however, showed that, by maintaining a concentration of 8 per cent. carbon 
dioxide ia tlic storage atrnospllere, four varieties of peaches could be kept in good condition a t  
32" 3'. for periods in excess of the norrrlal storage life of certain varieties of plurns now being 
successfully exported to Great Britain. Before this method of preservation can be applied 
successfully in coinnlercial practice, however, it will be necessary t o  discover nleans of controlling 
attack by brojvn rot, which has its origin in the orchards. 

The results of the experinlents on the storage of plunls have indicated that none of the 
Japanese varieties tested have a sufficiently long " life " a t  32" P. to ensure safety in export to 
Great Britain. On the other hand, several European varieties have been proved to be suitable 
for these purposes. Unlike peaches, the storage life of rnost varieties of plurns is definitely reduced 
by the inclusion in the storage atrnospherc of concentrations of carbon dioxide in excess of 2 or 
3 per cent. 

The export of conllnercial consignnlents of plums has been proceeding for sorne years 
past, and greater freedom from wastage in such exports should accompany the application of the 
increased knowledge corlcerning the most suitable varieties and the best procedures to be adopted 
in their picking, handling, and transport. 

9. Other Investigations.-(i) Com?nonwealth Prickly Pear Board.-Again it is possible to 
record an appreciable advance in the control and eradication of prickly pear by Cactoblastis 
cactorum. In  Queensland the dense primary growth of the major pest pears is a thing of the past ; 
and the vigorous secondary growth which followed the collapse of the primary pear is under effective 
control. Throughout the former densc pear country the irnprovernent of the land for agricultural 
and pastoral purposes is proceeding steadily. Although the Cactoblastis population has suffered 
a great reduction with the disappearance of its food-plant, i t  is gratifying to note that the insect 
is well established wherever regrowth or seedling pear is found. 

The importation of insects for the control of the lesser pest pears has proceeded, and in 
addition attention is being devoted to insect enerrlies of Bassia and related plants, and by the 
overseas collectors to the study of XantJ~ium (Noogoora and Bathurst burr) insects. 

(ii) Radio Research Board.-]luring the past year the work of the Board has progressed 
very satisfactorily. The ionospheric and fading work, centred a t  Sydney University, has helped 
to throw light on the nature and conditions of the gases present in the region between 50 and 
250 kilometres above the earth. At the University of Melbourne, a test has been initiated to 
determine the possible value of atmospheric direction-finders for weather forecasting. 



(iii) Mineragraphie Investigations.-The object of these investigations, which are centred 
a t  the Department of Geology of the University of hilelbourne, is to assist in the rehabilitation 
of the mining industry by the developrrlent of efficient methods for the extraction of valuable 
minerals frorn complex ores in which the mineral associations can only be determined by the 
microscopical examination of polished surfaces in reflected light. During the past year nineteen 
separate examinations of ores and mill products have been carried out. Twelve of these have . 
been utilized in the Council's ore dressing investigations and the remainder by different rnining 
cornpanies and individuals. In addition, a comprehellsive study of the iron ores of the Middleback 
Ranges of South Australia has been made, with special reference to the nature and distribution 
of manganese-bearing ore. 

(iv) Fuel Yrob1er)zs.-The Commonwealth Government has invited applications for taking 
over the Newnes-Capertee shale field, after considering. reports by the Newnes Investigation 
Comniittee and by two experts who investigated the project on behalf of the Anglo-Tranian Oil 
Company. 

Since the completion of the Newnes Committee's enquiry, Mr. L. J. Rogers, who has been 
engaged in advising the Government on problems of fuel technology, has submitted a report on 
the preparation of alcohol from surpl~zs wheat, and has witnessed a series of road tests of a motor 
vehicle using alcohol as fuel. 

111. PLANT INVESTIGATIONS. 
1. General.-It is a pleasure again to acknowledge the help given in many ways by State 

Departments of Agriculture, private organizations and illdividuals in the different investigations 
undertaken by the Ilivision of Plant Industry. These investigations cover a wide field, but are 
of necessity limited in number. Because of their great economic importance, the major part of 
the Division's work is concentrated on pasture plants, wheat, apples, tobacco, and weeds. 

In the case of pasture plants the various countries of the world are being canvassed 
with a view to collecting seed of such grasses, legumes, and herbage plants as may be of use in 
one or other of the pasture zones of Australia. Naturally such work requires time because testing 
must be thorough ; but already out of the many being tested some quite promising types are 
becoming evident. A recent development is the initiation of actual breeding in pasture plants, 
whereby it is hoped to develop strains for particular purposes. Allied with the pasture plant 
investigations is the preparation of a &st pasture map of Australia. This has been recently 
issued. 

Wheat investigations include research into diseases such as flag snlut and root rots, yield 
and environment, and drought resistance. 

Apple problems are mainly confined to those ills which aflect the storage and carriage of 
fruit. These are known as physiological disorders in contrast with such diseases as blackspot, 
canker. &c., caused by fungal and other agencies. Attention has been paid to bitter pit, water 
core, internal cork, &c. ; and undoubtedly the work has resulted in a better appreciation of the 
problems of the orchardist, and in inany instances in improved carriage of fruit. Recently work 
has been done in Tasmania which tends to corroborate the Ne~v Zealand results in the reduction 
01 internal cork by the application of boron. 

The major problems facing the tobacco industry are really two, viz., the control of downy 
mildew (blue mould) so that growers may have seedlings to plant a t  the proper time, and 
improvement in smoking quality of much of the leaf produced. The former is now in sight, and 
there is evidence of an improvenlent in quality which it is hoped will increase. 

Weeds, like diseases and droughts, may materially affect the welfare of a district. Skeleton 
weed, galvanized burr, nutgrass and Noogoora burr are examples of such weeds upon wllicll work 
is in progress aud which form the subject of a separate report. (See Section V.). 

During, the year MI. W. M. Carne, P.L.S., was loaned to the Department of Commerce for 
service in London in connexion with the fruit inspection work ; and 1%. H. K. C. Mair resigned 
to join the Department of the Interior as Inspector for Agriculture for the Northern Territory. 

2. Plant Introduction.-(i) General.-In order to carry out tests of iiltroductions which 
may be more suited to summer rainfall conditions, an officer mas transferred from Canberra to 
Gatton, Queensland, to take charge of extended trial plots ; and arrangements have been iriade for 
establishiilg a testing area a t  Pitzroy Vale near Rockhanipton, through the courtesy of the Central 
Quee,;!,x:d &at Export Company. 

During the year seeds of 339 additional plants were obtained from overseas, thus making 
a total of 5,561 frorrr 63 different countries. Of this total 2,765 are wheats and 1,864 are grasses 
and legumes. There are also 165 barleys from which some good malting types niay be derived, 
and a number of tea, rubber, oil, and fibre plants, as well as species possessing insecticidal 
properties. JJThile the wheat collection is a large one, our main concern is with the grass and legume 
collections, especially those which may give plants suitable either for semi-arid districts or for 



summer rainfall areas of the north. In  applying to other countries for material it is to be expected 
that they will look for exchanges, and 1,040 lots of seed or roots have been sent abroad to 33 
countries and dependencies. Of this 639 samples were of native species, the others (401) being 
seed of species and varieties already introduced. 

(ii) Cereals.-Among the ten best wheats from the point of view of yield (36-43 bushels 
per acre) are Solid Straw Tuscan from New Zealand, Rooi Llarna froin South Africa, Italian 13, 
an unnamed wheat from Mexico, and a hybrid of two Australian wheats (Florence x Gluyas) 
from South Africa. None has proved beeter than Waratah or Canberra. Club Marioat among 
the barleys has given evidence of good malting quality and it is a good yielder. 

(iii) Grasses.-In the plots a t  Duntroon, Federal Capital Territory, good results were again 
obtained with Agropyron cristalum, A. intermedium, Brachypodiurn phoenicoides, strains 
of Broqnus inermis, Uruguayan strain of B. unioloides, Oregon strain of Festuca elalior, strain 
of Uaelylis glonzerata from southern France, Phalaris stenoptera, &c., and among the more recently 
introduced are Agropymn sibilioun~, A. desertorurn, a vigorous Russian strain of A. cristatu~n, A. 
elongaturn, Punicuiiz obtusurn (a good soil-binder from Arlzona), Calamagrostis epigeios aud Elyrnus 
giganteus (also soil or sand-binders). 

At Gatton College (La-cves. Queensland), grasses which are under special observation include 
such as Ischaelrnuqn laxurn, Brachiaria brizantha, Penniseturn ciliare, Panicuqn virgaturn, Digitaria 
pentzii. 

(iv) Legumes.-Of the large nuinber of leguminous plants that are being tested and which 
are worth study, only a few can be mentioned a t  present. The Hairy Peruvian, Cape, and Chinese 
varieties of lucerne continue a t  least to equal the Hunter River variety in yield. A lucerne from 
Turkey and a lucerne-like legume from Bolivia are very vigorous. Medicago coerulea, a drought- 
resisting lucerne from the semi-desert regions of Transcaucasia, and a Medicago falcata from the 
Volga region, are also promising. A number of clovers which are showing valuable characteristics 
come from the Caucasus or neighbouriilg regions, and include Trifoliurn repens v. gigantcum, T. 
tricho-cephalurrt, T. tulnens. T.  carzescens, 2'. ambiguum, &c. A legume froin Arizona known as 
Phaseolzcs iWetcalfei may be suited to semi-arid country, and Medicago getula from Algeria shows 
some promise of being suitable for rather dry conditions. Lespedeza striata (Japan clover) and 
L. stipulacea (Korean Japan clover) continue to re-establish themselves each season by self-seeding 
in Canberra. 

At Gatton College trials of Crotalarias, Lespedezas, cowpeas, various fodder beans, &c., are 
in progress ; and particular interest attaches to Stylosarzthes guyannensis and Alysicarpus 
lofig$olius because of their possible worth in northern areas. 

(v) Plot and Sward Studies.-The productivity of certain species of introduced pasture 
plants has been tested by using sixteen mixtures a t  Duntroon. Mixtures which carried lucerne 
were the more productive, even though the seeding rate lor lucerne was low. 

The grasses recently reported on for persistei~cy under grazing (vide Pamphlet 59) are being 
examined for prociuctivity, and other introductions are under study for persistency. 

(vi) Detailed Studies of Grasses.-As preliminary work demonstrates the possible value of 
any grass or legume, that plant is subjected, as soon as time will allow, to special closer study. 
Five grasses have been so treated and the results published recently as Pamphlet No. 63. The 
grasses are Agropyroa intermedium, Agropyron cristatwm, native to the steppe region of U.S.S.R., 
Brachypodiun~ phoe~~icoides from the Mediterranean, Ehrharta erecta frorn South Africa, and 
Pestuca Muirei, a native of Morocco. Ehrharta erecta is more suited to warin-winter areas, while 
the others sllould be suited to the pastoral region having froni 15 to 35 inches of rain and known as 
the " Mediterranean Zone." 

(vii) Pasture Map of Australia.-This map, which is to be regarded as a base map, is now 
issued with the description of the fourteen major pasture zones as Bulletin No. 99, Prorll page 
1s to page 56 the description is technical and detailed, but the general reader will fitind the same 
zones. discussed less technically on pages 10 to 18. It is hoped that the work will stilzzu1at;e interest 
in pasture zones and types and that more information will be available against the time when rs 
revised printing is required. 

3. Pasture Plant Improvement.-The necessity of having the best types of pasture plants 
in Australia is well recognized, and during the year consideration was given to the desirability 
of the Council entering the field of pasture plant breeding. In the first place information was 
obtained from the State Departments of Agriculture on the work which they were doing in order 
to avoid unnecessary duplication. Subsequently an arrangement for co-operative work was 
made between the Council and the Departments of Agriculture and Stock and Public Instruction 
of Queensland to miderta,ke pasture plant breeding. The investigations are being done a t  the 
Queensland Agricu1tr:ral College, which is providing land, laboratory, and office accommodation. 
An officer of the Division was recently transferred from Canberra for this work. 
F.5443.-2 



4. Fruit Investigations.-These cover work in Tasmania on non-parasitic diseases of apples ; 
on sultana vines a t  the Viticultural Researcli Station, llerbein, Victoria ; on citrus problems a t  the 
Citricultural Research Station, Griffith, New South Wales ; and a t  Statlthorpe, Queensland, 
mainly- on stock and scion relations for apples. 

(i) 1% 2'usmaniu.-The investigation of physiological diseases of fruit in the field and 
disorders following storage llas been continued. 

(a) Storage Tests.-These have beell conciucted with the same varieties as in 1935, and 
further data have been obtaincd for correlatiiig storage capacity and the occurrence of disorders 
in the fruit with field conditions such as climate, soil t ~ p e .  czi.op size, arid maturity, as ~vell as 
delay in storage and storage temperature. I're-storage treatrr~ent with carbon dioxide as a 
lneans of preventing low timperatore br~nkdotv~l was extelaled to rover two pickings of five 
varic.ties. 

(b) Chemical afid Physiological Tests.-Results similar to those reported for 1935 were 
obtained. These tests are being used to investigate differences between varieties and different 
sized crops of the same variety, as well as rates of ripening in respect to the relative lateness 
or earliness of the season. 

(c) Storage Disorders.-Storage pit was again practically confined to Cox's Orange Pippin 
and was serious with light crops. Climatic conditions being favorable to good keeping quality, 
there was less liability to low tenipcrattua breakdo~vn. In view of the ~ v i d ~ l y  held belief that 
li~rling decreased liability to brealcdou-11. a trial was rnade mith a lirnetl plot b& without positive 
results. The disortler did not occur or was negligible in Jonathan, I>emocrat, French Crab, 
Sturlner Pippin, a i d  Scarlet Bearmain. which varleties were susceptible in 1933, for example. 
Water core breakdo\?-n may develop in late-picked Cox's Orange Pippin, Jonathan, and French 
Crab. The practice of al10\~iag Jonathans to hang late for colouring is likely to give rise to 
wastage in years of high temperatures. 

(d) Disorders in Pruit on Trees.-Tree Pit was worse in 1936 than in 1935. Cleopatra 
on shallow arid inferior soils suffered severely ; while Sturner Pippin suffered to a lesser extent 
where fruit was dwarfed by drought ; but the disorder was niore wid(ispread where huit attained 
a normal size. 7'!1e relation of pruning methods to the incidence of this disease in Cleopatra was 
again investigated. 

Interi~al Cork was more serious t l~an  hi 1935, areas free in that year being affected in 1936. 
A series of experiments to test the hypothesis that this disease is a rcsult of boron tleficiency 
were laid out in clleven orchartls, and four different rnethods of applying the boron were used. 
It mas foulid that applications of boric acid markedly reduced the i~lcidence of the disease in 
Sturnler Pippin and Granny Smith varieties, but had no appreciable effect in Cleopatra. In 
the case of years the treatnient was not successful. 

lTruter Core.-This disorder was very prevalent in large-fruited and light-crop Prench 
Crabs, but of moderate intensity in Cox's Orange l'ippiri and Jonathan. On the wliole this 
disease was worse than in 1935. 

Superficial Drought S ~ o t  appeared in Scarlet Pearrriain from trees on shallow soil. 
(ii) Growth and Bud Studies.-Studies of the funclarnental phases of shoot g r o ~ ~ t h  and 

development and the relation of cyclic growth periods to environrrlental conditions in the sultana 
vine have been continued along the lines previously reportd. 

(iii) I~zvestigations in the Irrigation Areas.-At Merbein, Victoria, experiments on the 
sultana vine dealing with the relations between shoot g r o ~ ~ t h ,  the accuarulat,ion of starch and 
nitrogenous compounds, the current season's crop, fruit bud formation and yield in the following 
season havc been continued. It has been found that the mean weight of prunings may be taken 
as a useful jndex for deiining the vegetative vigour and also the yield potentialities of a block 
of vines. On the other hand, except m the case of vines of low vigour, t11c.r~ is little correlation 
between the amount of shoot growth and the yield of the follo\ving seaqon in individual vines 
of the sa,me vineyard. The quality of the slioot growth is more closely associated mith the amount 
of fruit produced. Uninterruptcd and sustained shoot growth &ring the period September 
to February is conductive to the accumulation of reserve starch, the proper maturation of the 
shoots, and the forlliation of fruit buds. These filldings are not in agreement with a current 
conception that the vines require a mid-sui~imer rest in order to obtain the best results. One 
of the most important of the factors ~vliich depress shoot growtli, and which retard the 
accumulation of reserve starch and the formation of fruit buds, is the presence of the current 
season's crop. The heavier the crop the more necessary it becomes to maintain continuous 
shoot growth during the September-February period in order to ensure the proper development 
of fruit buds for the following season. The question of the renewal of shoot elongation growtll 
subsequent to February (i.e., during period March-April), is being investigated. 
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Experiments dealing with the practice of summer pruning or tipping have been concluded; 
and results confirm the conclusions previously reported. It has also been found that the practice 
of cincturing sultana vjr~es is not t o  be recommended ; while disblzdding or the removal of barren 
shoots also has a detrimenta,l efrct  upou total g~~owth and production. 

In the Murrurnbidgee Irrigation Areas a survey has been made of the " decline " of citrus 
trees, which has keen rranifest during the past few years. The aereag: under citrus has decreased 
since 1931, while production following a arop in that year has since uwrcased a t  an accelerating 
rate. 'I'l~e primary cause of the high death rate of the trecs since 4930 has been attributed to 
cxtensive soil watc.rlogqjng ca1isc.d in the first place' by o~7c.r-irrigation. hut accentuated by 
extraordinarily 11eavy ralils d;lring the winter of 1!r3l. $evere root injury incurred about this 
time has resulted in the gradizal decline ancl dcath of many trees. These contiitions have been 
aggravated by a certain a ~ ~ o u n t  of neglect of orcllard cultiuatio-n on the  art of growers. Neglect 
has been due in a large measure to the depressed (cononlie conditjolls during the period 1930-1934. 

Tne nutrition of citrus trees is a problem wllich is beeomin4 increasingly important in 
the irrigation areas ; and as  art of a eo~ll~,r~hensive i~ivesti~ation in this rea rd ,  studies have 
been inltintcd to deterrvine thc role of nlr-courl~iza in citrus root abs )rpiiu)ll. 'illle progress of 
investigation in respect to the alternate cropping of Val~ncia oranges is recorded under the 
Citric u l t ~ r a l  Rescarell Station, Griffith r age 49). 

(iv) Investigxtions in QueensZand.-The propagation of root-stocks for applad, pears, and 
plums 11as been contiriued in t h c  nur;ciry area on the Goveriltnefit reserve st Stanthorpe. These 
stocks include East Mailing Nos. I. 11.) VII., IX., XII. atid XVI., Northern Spy, Ben Davis, 
Hrnp. Alexander, Duchess of Oldenburg, Transparent de C'ror~cels, Winter Msjetin, Zuccamaglio, 
Niedwetzliyana, Lady Carrington, Kirks, Allsopp's Early, h ine t t e  Seedling Yornnle de N~ege, 
four Rlrrton and some t :n m~na-i~led loc'sl stocks for ap~ l e s  ; NJ ro bolati U, l'ersllora, Brompton 
and Common Mussrl for plun1s ; and East Malling Nos. C12, CG; C7, 1)4 a d  1)3 for pears. Of 
these the follo\ving, viz.. Nalling Nos. XYI., XI1 ancl I., Xorthern Spy, Seedling Pomme de Niege 
and two of the selected local stocks have bron budded to Granny Suiith and Joila,than, and 
sufficient trees obtained for plantirlg out in a pc'l-ma~itlnt field trial next sJason. The remainder 
are subject to experiment ant1 ohs(~rvotior1 in the nurdery t o  detzrrninr. tile best nirans of 
Fropagation for each variety, cony);ltibility with the principal scion varieti:~ of the district, 
rooting charactaristirs, relative vigour, &c. In prelirrlinary nursery experirllents on the 
propagation of varieties on their owrl roots. of apples o,lly two, Marjorie Hap and Jlona Hay, 
rooted sati,:'actorily L'1bom cuttings of onc-yc;tr-old ~vood. 1,:zyer betls of soino 30 varieties were 
estahlishetl during the past stlason to cxtc.ntl this aspect of the illvestigations. ,4 number of 
vigorous Ea. t Malling stocks have been planted in the f i t  l:i alongsitle trdes on Spy stock and 
marcshed (grafted) into tht'ir trunks, in order to iletermine whether atlditional vegetative vigour 
may be irqarted by these ]]leans. 

,4 beginning has also been ~nade iil thc investigation of nutrition problems associated with 
fruit culture in the Sta~lthorpe auca. A certain type of leaf blt)tcll. ~vllich is prevalent aniong 
apple trees in the district Irt-,,s hccn sho-\~-11 to  be causvtl k)y a dcficicmcv of lime in the 
soil. I'relinlinary trials to test the effect of injecting certain salts into the trunks anti rriain limbs 
of trees have been initiated. 

6. Wheat Investigatio9zs.-(i) Flag Smut.-As experiment has shown that all varieties 
of wheat are equally susceptible to irifection by the fl:tg srliut orp~iisrn over the rang: of soil 
temperature no r~~ la l l j~  prevailing a t  the time of ger,ninatlon, the environ~nental factors lnvolved 
in the relative field resistanczc of different varictics are under investigatioi. The resistance of 
certain varitlties to rlmnifestation of the usual symptoms is greatly influenced by variation of 
s ~ i l  and air tznlperat~ire after gerrlzination. 1)ifTcirent va~i:~ties do not appear to react t o  these 
factors in the same general way. 

Purther tests are being made to ascertain whether the selection of individual plants for 
reaction to the disease in gc~nerations later tl.1an the F2 is of any value, it having been shown 
to be of no use selecting in the E'2 generation. 

The data from an experiment, noted in last year's report, planned to determine whether 
or not there is an associatioli between yielding ability and reaction to flag s:nut, have yet to be 
analysed. 

(ii) Root rot.-Work on the influence of three of the orgariisms concerned in the complicated 
problem of root rot was continued in the greenhouse and field during the year. Experiments 
on the joint action of certain smuts, and on the influence of deficiency or excess of soil moisture, 



of toxic compounds, and of different methods of inoculation, gave inconclusive results under 
greenhouse conditions. In the field there was no detectable difference between control plants 
and others inoculated with a m~derat~ely large amount of the three principal root rot organisms. 

A paper on Wojnowicia gramilzis, an organisrn commonly found on wheat, is now ready for 
publication. Until about ten years ago this organism was thought to be important economically. 
It is now concluded, aftcr thorough study, that it does not reduce the yield of wheat, and 
consequently may be eliminated as a factor in root rot of wheat. 

(iii) Yield.-The variety experiments were continued a t  Canberra, Wagga, Adelaide and 
llerredin, and with improved technique quite good crops and useful data were obtained. 

The experiment to determine whether a highly fertile soil would be more useful in 
differentiating varieties with respect to yield showed that there was no significant difference 
between the results from a highly fertile and a poor soil. There did appear to be significant 
differences a t  different spacings ; but in the 1935 experiment this could be attributed solely to 
difference in maturity. This trial is being repeated. 

The work on inheritance of yield and methods of selection for yielding ability has been 
continned. 

An experiment has been commenced to determine the loss in yield in wheat varieties, both 
resistant and susceptible to stem rust, when they are subjected to a rust epidemic. 

- 

(iv) Drought Resistance.-The work on drought resistance of wheat has been continued 
with the object of determining physiological characters associated with drought resistance and, 
if possible, to discover a reliable method for indicating the relative drought resistance of small 
samples. Exanliiiatioi~s of the bound and free water of expressed sap have been made and the 
results related to soil moisture content. A further experiment on exosmosis of injured roots was 
conducted, but the results of the previous experiment were not confirmed. 

A determination was made of the rate of absorption of water by germinating grains of 
different varieties of wheat. Significant differences in rates were obtained but it is doubtful 
whether these are associated with drought resistance. 

(v) Grass C1uw~ps.-As a result of study over several years the inheritance of grass clumps 
in common wheats can be accounted for on the basis of a 4-factor hypothesis. About 100 varieties 
have been classified into groups the results of the intercrossing of which have been determined. 
This information should be useful to the plant breeder in planning crosses, because he will be able 
to forecast the occurrence of grass clumps. 

6. Tobacco 1~~vestigations.-(i) Diseases.--During the year effort was largely concentrated 
on the control of downy mildew by benzol, but attention was given to other phases of the downy 
mildew problem and to other diseases. 

(a) DOWILY Mildew or Blue Mould.-Field experiments on the prevention of downy mildew 
by benzol and other hydrocarbons were made during last spring, officers of the 1)ivision 
superintending the work at three stations-Eurobin, Victoria, Ashford, New South Wales, and 
Canberra, Federal Capital Territory. Thirty-six covered seed beds were used for the purpose at  
Eurobin, two a t  Ashford, and three a t  Canberra. Blue mould did not occur in any of the beds 
protected by benzol, whereas those that were untreated were either thorougllly diseased or 
altogether destroyed. At Eurobin, toluol was used i11 two beds ; and after the seedlings were 
inoculated with a heavy suspension of coilidia in water, a few diseased plants were observed. 
No disease occurred in the toluol bed at  Ashford. Six to ten thousand plants were obtained from 
each treated seedbed. Costs in connexion with the use of vapours can be considerably reduced. 
Experiments are now in progress on this phase of the work. The objective in the experiment on 
the use of vapours during the last seedbed season was to prevent the disease under conditions 
that were otherwise optimal for its occurrence and spread. Up to the present, benzol is the 
only hydrocarbon that has given completely satisfactory results ; but varying degrees of control 
have been obtained with others. All seedlings grown in covered beds, whether hydrocarbons 
were used or not, were noticeably free from attack by insect pests. 

The results obtained with benzol vapours at Canberra and elsewhere have now been 
confirmed under a wide variety of weather conditioiis by the State Departments of Agriculture of 
Queensland, New South Wales, Victoria, South Australia, and Western Australia. 

During the past season tobacco seedlings a t  three field stations were sprayed with copper 
emulsion, colloidal copper, or Bordeaux mixture, for the control of downy mildew. The sprays 
did not prevent the occurrence and spread of the disease, but in some instances dtdayed its 
appearance for a few weeks, during which time healthy transplants were occasionally obtained. 
Copper elnulsion and colloidal copper were almost equally effective and both were much superior 
to Bordeaux mixture. Sprayed seedlings failed to transplant satisfactorily in nearly all cases. 

The use of heated seedbeds of the Bathurst type at  Ashford and Wangaratta, and the Marks' 
seedbed at  the latter place, did not prevent the occurrence and spread of downy mildew. 

The results of the experiments with heated seedbeds support the view, expressed by other 
invest,igators, that satisfactory control of the disease is not likely to be obtained by their use. 



(b) Dic:ar$ng.-The repeated occurrence of this condition in tobacco fields in Victoria and 
New South Wales, and a particularly severe outbreak a t  Pomonal, Victoria, last season, have 
emphasized the necessity for determining the cause and developing methods of control. In  
some fields a t  Pomonal, practically all plants were dwarfed, and all crops were more or less 
seriously affected. Experimental work is proceeding a t  Canberra, and will be continued in the 
corning season in the greenhouse and field. 

(c) Virus Diseases.-The increasing importance of virus diseases has necessitated attention 
to the problem. A preliminary survey of their occurrence in Tasmania and Victoria was made 
and a plan of work on spotted wilt, the most serious disease observed in Tasmania, was drawn up. 
This will be undertaken by the tobacco expert of that State. Mosaic was commonly found in 
both States, but was of comparatively little importance. Spotted wilt was observed for the first 
time a t  Slaepparton and Eurobin, Victoria. 

(d) Permentation. 8tudies.-The organisms associated with or llkely to affect the fermentation 
of flue-cured tobacco and their influence, if any, on smoking quality are being investigated. 

(ii) Smoking Tests.--The several State Departments of Agriculture submitted farmers' 
samples of leaf from the different; tobacco-growing districts. In some cases it was apparent that 
not enough samples were collected to give a true indication of the general quality. However, on 
the whole there has been an increase in the production of the bright and better types of leaf during 
recent years. The results of tests of the 1935 samples are given in the accompanyirlg table. 

It is to be recalled that the prop or ti or^ of good useable leaf is based on the samples submitted 
only. 

Referee samples of 48 tobaccos from the United States of America have been distributed 
to State and Commonwealth officers for report on quality. 

(iii) Further curing experiments were conducted a t  Wangaratta with leaf grown on rich 
river flat soils in the llarkwood and 3lyrtleford districts. Smoking tests on the product have not 
yet been made, but with leaf similarly cured in 1934-5, and aged one year, they itidicated an 
improvement on smoking quality where the curing period had been prolonged beyond the usual 
six days. 

(iv) Maturing and Processing.-Preliminary tests of district leaf which has been matured 
(aged) show that the bright leaf from Western Australia improves con~id~rably in burning and in 
general smoking quality after one year's maturing ; while the free-burning tobacco from some 
Queensland districts, which irritates the mucous membrane if smoked too soon after curing, is 
mellowed down when kept in suitable condition for a year or more. 

Experiments on the processing of heavier types of toba,cco indicate that the addition of 
carbohydrates improves the smoking quality of such leaf. 

(v) Chemical I9tvestigations.-Clzemicnl analyses were undertaken with a view to 
determining the chief products of combustion which give the characteristic smoking qualities 
of the various types of tobacco. Prom these it may eventually be possible to suggest such 
modifications in field culture, of curing processes, or of ageing and man~~fscturing methods, as 
will raise the quality of the finished product. 

Purther work on the resins and waxes of tobacco has demonstrated that these constituents, 
while playing their part in moulding the general aroma, do not appear to be of as great importance 
in this respect as was at first believed. An attempt was made to estimate sugars in leaf samples, 
and to determine the effect of topping, suckering and shading on the chemical composition of the 
leaves. Follo~ving the resignation of Mr. N. I?. B. Hall this work has been temporarily suspended. 

(vi) PhysiologicaZ Studies.-Arrangements have been made whereby Dr. A. H. K. Pet'rie 
of the Vlaite Agricultural Research Institute is undertaking investigations of nutritional problems. 
As smoking tests and fertilizer trials have indicated the importance of nitrogen and phosphorus, 
attention is being given to the total nitrogen content of leaves and their protein-nitrogen content 
as governed by the phosphorus supply and by topping. Estimation of organic acids, phosphate 
and total nitrogen in leaf samples, and the statistical work and preparation of data of the first 
experiment will occupy the attention of Dr. Petrie's two assistants for the next twelve months. 

(vii) Disease Resistance.-The disease resistance work has been aimed a t  downy mildew. 
Before any actual breeding can be commenced i t  is necessary to  obtain, as a basis, types possessing 
some degree of resistance. As no known commercial variety is resistant, a search is being made 
to obtain a large collection of samples of seed from as many sources as possible. To date 277 
samples have been obtained from 14 different sources. Many of these have been tested for reaction 
fo  the disease but they have proved susceptible. Others remain to be tested. 

State. 

- 

Tasmania. 

7 
57 

- 

Queennknd. 

232 
90 

New 
South 
Wales. 

Victoria. 

Samples received . . 9 
Per cent. good smoking quality 66 

South 
Bustmlia. 

7 
43 

37 
45 

Western 
Auitralia. 

7 
7 1 



If no resistant hTicotiana tabacum is obtained there remains the possibility of resistance in 
other species. This is being investigated in the same man:ier, althougll N.i3t, ail Anierican 
investigator, who has worked with AVicoticlna crosses for nl;lny years, m:.z~ntai~~s that it is very 
unlikely that  anything of commercial value can be obtained from inter-specific crosses. 

Xo samples of seed from disease-free plants in heavily infected fields have been received 
for testing. 

(viii) Tobacco Conference.-In July, 1935, technical officers from all States and the 
Commonwealth held a very successful conference a t  Canberra, a t  which a free interchang? of view3 
and discussion of work t001i place. As a result closer co-optiration is now being maintained between 
all officers concerned with tobacco, especially in connexion with disease investigations and 
smoliing tests ; and the exchange of information by means of half-yearly progress reports has been 
arranged. 

7. Virus Diseases of Potatoes.-Over a century ago potato growers in the south of England 
found that  their stock began t o  develop curly leaf symptoms and yields \vent down ; and t o  counter 
this degeneration they imported potatoes from Scotland. It is now known that  this running 
out or degeneration is due to virus diseases, of ~vhicli there are a nun1l)er. Some occur in every 
potato-growing couritry ; and all the common varieties of potators are suhject to  infection by one 
or more viruses. The losses vary from slight t o  heavy, and even in a crop which exhibits little 
evidence of high infection, yields may be reduced by something like 20 per cent. Paddocks have 
been inspected in which the crop was so heavily diseased that  it was not \vorth digging. 

The virus tiiseases of potatoes have been described from the symptoins occurring in the 
varieties con~nlorily grown in the major producing courit,ries, so that  a k~iowledge of varieties 
is essential to  a correct interpretation of virus symptoms in Australian, English, and American 
potatoes. Arrangemt:nts have been made with several Departments of Agriculture to obtain 
stock material in ortier t o  nlalce a survey of virus content and syinptoms for Australian types. I n  
addition the in:-e.stig:ttion will coilccntrate on the possibility of obtaining absolutrlv virus-free 
stock of tlie important varieties. 

8. Pea Diseuse.-The study of root rot of peas was continued in the geeuhouse and 
experimental plots during the year. Attention was directed mainly t o  the role of nitrogenous 
fertilizers. llntler t h v  conditions of tlie experiment-; it was found that they controlled the ciisease, 
increasing yieldr to  huch an extent as to  justify the expectation that i t  will be economically 
practicable to  use them under field conditions. Arrangenlents have been made for field experiments 
over a number of yrars to  be carried out in a small experimental area in Tasmania. 

9. Nes,lle-fusion of Pines.-This disease appears to  be of importarlce only where pines 
are growing u~ltler adverse conditions. Diseasrd trees replanted in good soil apparently recover, 
but becorne diseased again on replantillg in poor soil. Affected trees were treated with compounds 
of about 30 mineral elements, t o  (letermine whether the disease is due to  a lack of any of these 
elements. InsntKcient timch has elapsed since the treatments were made for any concl~zsions 
t o  be drawn. Pince annual observations were begun, the rate of spread has varied considerably 
in iliiffcrcmt species of Tine. A progress report has been prepared for pilhlication. 

10. Fur/!yal I)iacolo~crution of Ptsir~t.-On account of the fact that painted panels have to  
be exposed to  outctoor condiiioils in Brisbane for a t  least a year before ally differences between 
treatments are apparent, progress with this problem is relatively slow. No great ciiffercnces 
due to  variation in the linseed oil vehicle were disccmed after exposure for twelve months ; lout, 
under the same conditions, there wzre slight tiifferencm in favour of certain combinations of 
pigments. In  this connexion i t  is of interest to  note that  certain vapours used in attempts to  
control blue moultl of tobacco had a definite infllzence in controlling fungal discolollration of the 
seed bccl covers. 

11. Herbarium.--In November, 1935, the control of the herbarium was entrusted t o  the 
Weeds Investigations Section. Iloose specinlens which have been permanently mounted since 
that  time total 1,200. The herbarium has been transferreti into new quarters ; all specimens 
mere poisoned during. transfer (5 ,083 specimens) and classified. The distribution of four major 
familii~s represeiltr~ti is :---G"~'arnirzae 462 ; /,cgunzir~osae 719 ; ilfyrtcccetec! 939 ; Comyo~~itne 503. 
A general collect ion of Ci46 speciunc~ns frorn 7'apua has 1)t.en added during the year. Tlie material 
in the herbarium is a t  present being checked and catalogued. 

12. Maize Bre~(1illg.-The inaize breeding progranime a t  Gatton has been continued. Some 
of the " single " and " double " crossp,s of inbred strains have maintained their early promise, 
and have greatly outyielded the parent varieties from which they mere derived. Vurther tests 
are being contlucted. 

IV. ENTOMOLOGICAL INVESTIGATIONS. 
1 .  General.-While most of tlie work of the Division of Economic Entomology is centred 

a t  Canberra, a considerable amount of field work is also undertaken, and investigations have 
been made in every State and Territory of the Commonwealth. Moreover, as the mtroduction 



of beneficial insects from abroad forms an important part of the Division's work, officers are 
stationed in other countries for the purpose of studying natural enemies of weeds and insect 
pests. These studies are a t  present centred in England, the soutll of Brance, and the Uilited 
States, while similar work in Fiji has been arranged. In  the course of its work the Division has 
received valuable co-operation and assistance from otlier Divisions of the Council, from State 
Departments and research institutions, from grocvers' organizations, and from many individuals 
n Australia, as well as from institutions and individuals abroad. This co-operation and assistance 
is cordially appreciated. 

The scope of the Division's work is wide, and includes investigations into pests of stock, 
pastures, crops, forests and timber, stored foodstuffs, and the garden and household, as well as 
studies of beneficial insects which may control noxious weeds, and research into disease of hive 
bees. Some of these problems are of greater economic significance or are more complex than 
others, and therefore require inore elaborate and intensive investigation. Consequently, noxious 
weeds research, blowfly research, white-ant research, and pasture pests research form the main 
sections of the Diviyion's activity, the other problems being distributed arnong these sections 
as subsidiary investigations. 

2.  Noxious Wcecls Research.--As this research is now jointly administered by the Divisions 
of Economic Entomology and Plant Industry, the report of the work undertaken is iricludcd on 
page 29 in a separate section in which all phases of the work, both on the entornological and 
botanical sides, are reviewed. 

3. The Sheep BlotoJIy Pest.-(i) 0rya~zixntion.-The Divisions of Economic Entomology 
and Animal I-lealth, and Nutrition have been brought into closer association by the appointment 
of an Inter-Divisional Blowfly Committee comprising Drs. J. A. Gilruth, E. B. Bull, ,4.9. ?~icholson, 
and I. hI. RIaclterras. Dr. L. R. Bull has Lern co-opted as a menlber of the Joint Blowfly 
Committee, which co-ordinates the work of the Council ancl the New South llTales Department of 
Agriculture, and Mr. W. L. Hintlrnarsh was appointed to that Committee in place of Professor 
H. R. Seddon. It is appropriate here to place on record the Council's appreciation of tlze work 
done by I'rofessor Seddon in the field of blowfly research, and as a member of the Committee. 

(ii) Stuclies of [he Flies.--Jiaggots have now been identified from more than a thousand 
cases of strike in diflerent parts of Australia. Analysis of the records sho~vs that Luciliu cuprino 
is present in SO per cent. of strikes, that in the remaining 20 per cent. Calliphora uugur (including 
C. nociva) is the most frequent primary fly, with C.' stygin (including C. a~i~t~ 'u l is )  next in 
importance, and that Lucilirn s r r k t a  is rare as a primary sheep-strikine fly in trhis country. It 
has found that temperature influences the n1;tturation of tho eggs of Lucdia cuprirba, that lowered 
temperatures at  night cause a co~lsitierable increase in the t ~ m e  required for maturation, arid a 
reduction in tlie number of epps produced, and that these findings can be associated with the 
occurrence of experimental strikes in the insectary. Pield observations have sllomn that L. 
cuprina is particularly well aclaptetl to live in arid country, and t,lle mechanism of this adaptation 
is being studied. It Elas been found so far that incre:tsing the rate of desiccation by passing a 
current of dried air over carrion causes a retardation of growth rate of the ma~gots living in the 
carrion, with the production of under-sized prepupae, but does not affect survival. 

The study of substances which attract or repel blowflies has been continued. Riuch of the 
work has been designed to check results previously obtainecl and reported last year ; brit further 
progress has also bee11 made in various directions, ilotably ( a )  in the fractionation of the egg-yolk 
sulplzide bait, which has been reduced to a relatively sirn~lr  tittractive residue after. tlistillatioil of 
the attractive filtrate obtained from a lecithin-sulpllide preparation ; and (b) in the discovery that 
certain volatile cornpouncls, such as acetic acid, restore tlie attractiveness of old baits, when exposed 
so that they do not mix with the bait but their odours mingle with tlie enlanations frorn the bait. 
The usual tests of supposed repellents have not been reliable in the past, and a simple nletllod has 
been dewloped for mixirig the otlour from a substance to be tested with that from an attractive 
bait without affecting the composition of the bait. Using this method, many substances which 
have generally been regarded as repellent have been shown to pomms no true repellent properties. 
In  fact, the only substances which have so far been proved to be truly repellent are tlie halogens, 
iodine and chlorine. 

(iii) Stuclies of the Sheep.-(a) Pielrl Stzcdz'es.-It is now well known that the coriformation 
of the breech influences predisposition to breech strike, but little has been written about the relative 
importallce of different parts of the breech. An attenzpt was therefore made to arsess this by 
defining the different sections of the breech and recording the number of natural field strikes that 
occurred on each section in a flocli of ewes kept under contin~zous observation. Tt Lvas found that 
nearly 90 per cent. of all breech strikes in\-olved the innel. breech folds, about 30 per cent. being 
restricted to these folds. 6 per cent. of strikes started on the tail, and the remaincler were divided 
between the perineum, the tnie crutch, and the outer breech area. 



(b) Experimental Studies.-The clinical course and pathology have been studied in controlled 
artificial strilies, as well as in strikes occurring under natural conditions. It has been found that 
the maggots can produce perceptible injury to the skin in four to six hours after hatching, and that 
by the third day the skin and subjacent tissues are extensively inflamed, the epithelium is denuded 
over extensive areas, the wool follicles and glands are disorganized, the body tempcrature has 
risen to 104-105" F., and the animal is sick and wretched. The temperature rises further on the 
fourth day, and at  this stage a break may clcrclop in the general body fleece. The maggots begin 
to leave on the fifth day, after which the temperature gradually falls to normal, and healinq takes 
place by simple resolution without scarring and witl~out efl'ect on the subsequent growth of a new 
fleece. The chief complications of strike are ; extension (by development of additonal maggots 
from eggs deposited on the highly attractive struck area), break in the fleece (which may be 
restricted to the struck area, when it is due to the inflammatory disorganization of the wool follicles 
and occasionally to bacterial decoirlposition of the fibres, or 6idespread, when it is an expression 
of the general constitutional disturbance), sepsis in the strike wounds, death (due to exhaustion 
and toxic absorptioil, or possibly to invasion by highly virulent bacteria). 

Artificial and experimental strikes have now been produced ilrlder a considerable variety 
of conditions. During the past year these have been extended by procincing artificial strikes 
on scoured, shorn areas protected by a cellophane covered pad, and by producing in the field 
experimental body strilies by continuously wetting the fleece along the back of merino sheep. 
These results, taken in conjunction with earlier experimental studies and with field observations, 
show clearly : (a) that the one condition essential for all forms of strike is that the fleece should 
be palpably right through to the skin, and remain wet for periods varying from a few hours 
for artificial strikes up to several days for natural or experimental field strikes ; (b) that 
inflammatory changes in the skin and bacterial activity in the fleece are inqmrtant accessory 
conditions influencing the occurrence of strike, especially under field conditior~s ; and (c) that 
the various conditions which are Iinomn to predispose a sheep to be struclc act by favouring the 
deposition and retention of moisture in the fleece, or by rendering the area more quickly attractive 
to  the flies and the skin more easily invaded by the maggots, thereby decreasing the time for which 
the area must remain wet, or by supplying the newly-hatched maggots with readily assimilable 
food. 

In view of the importance of free moisture, studies of the " wettability " of the fleece have 
been initiated, and have been associated with an examination of its form, characteristics, and 
chemical composition. 

(iv) The Prevention of Strike.-(a) Carcass Disposal.-The chief difficulty remaining to  
be overcome in the treatment of carcasses with a powdered poison was to discover a substance 
which .ivould be as effective on the body of a sheep in full wool as on a shorn or skinned animal. 
Borax, diluted with one or two parts of inert dust, has been found to be superior to sodium 
fluoride for the treatment of a shorn carcass, and just as effective on the long-woolled as on the 
shorn animal. Moreover, i t  is less poisonous than sodium fluoride to dogs or other animals that 
might eat the carcass. 

(bj Trapping.-The final experiment at  " Cranmorc Park " has been completed, and the 
results of the " Cranmore Park" and " Therribri " experiments have been analyzed. These 
experiments have demonstrated conclusively that intensive trapping decidedly reduces the 
incidence of strike in sheep. They were not designed to show whether trapping is an economical 
measure to adopt in station practice, and further work is rerjnirecl to elucidate this point. Work 
on the chemical treatment of baits has been continued, and suggests that calcium sulphide may 
prove superior to sodium sulphide for this purpose. The studies of the compounds responsible 
for attracting primary flies hold out the hope that useful artificial baits may perhaps be discovered. 

(c) The Mules 0pera;tiolh.-The large-scale field experiment in Qileensland has so far given 
inconclusive results ; but some aged ewes treated a t  Canberra htts-e sliown a decided improvement 
in breech formation, which has been maintained for twelve months, and a decided reduction 
in strike incidence, both as compared with their previous history, and with other sheep in their 
original conformation class. Work is being undertaken to determine how far the improvement 
in conformation is maintained in sheep treated at various ages. 

(a) Swabbing.-Experiments with the glycerine-boric acid preparationq suggested that  
they might have some preventive value as swabbings, and subsequent field experience of graziers 
strongly suggests that they are useful applications for the prevention of head strikes in rams. 
These preparations, made from pure glycerine with strong heating, were, however, thought to 
be too expensive for routine application to the breech of flock ewes. A field experiment was 
therefore set up, in which a cheap and relatively simple preparation made with crude glycerine 
was swabbed on the breeches of ewes, but it gave no protection. 

Tailing wounds in lambs present a special and difficult problem. In these there is a ram 
bleeding surface on which dressings will not remain. The only effective preparation would be 
a repellent, which would keep flies off when merely smeared on the fleece around the wound; 



and a search is being made for an effective repellent. As mentioned above, iodine and chlorine 
(used as a bleaching powder) have been shown to possess some repellent action. Artificial "lambs' 
tails " were then made, an attractive bait representing the ~vouncil and a wrapping of wool 
representing the fleece-covered stump. These " tails " were treated with bleaching powder, 
care being taken that none of the powder came in contact with the bait. They were exposed, 
together with similar but untreated control " tails " in the field. Plies laid eggs on a 11, but rnuch 
more heavily on the controls than on the treated " tails ". This work will be continued next 
year, when dressings containing chlorine will also be tested on actual tailing wounds. 

(v) The Treatment of Strike.-The glycerine-boric acid dressings have been tested further 
under insectary conditions, with good results. It was found that dilution of the di-boric 
preparation with 25 per cent. of ethyl alcohol improved the consistency, shortened the time 
required to rid the strike of maggots, and slightly cheapened the preparation. Commercial 
methylated spirit did not prove satisfactory for dilution, but alcohol denatured with up to 5 
per cent. of methanol was suitable. It was also found that ordinary soap-crude glycerine was 
unsuitable for the preparation of the dressing. Commercial manufacture is now being undertaken 
by various firms, and generally very favorable reports have been received from graziers who 
have used the alcohol-diluted diboric preparation. It is suitable for treating all forms of strike, 
and as a preventive swabbing on the heads of rams; but it is not satisfactory as a preventive 
application on fresh tailing \vounds irl lambs. 

4. The Bufalo-JEy Pest (Lyperosia exigzca).-Four years ago, various races of Spalangia 
orientalis and S. sundaica were liberated a t  Burnside Station, North Australia. During the past 
autumn the abundance of buffalo-flies, the extent of the injuries they produce in stock, and the 
incidence of parasites have been re-examined a t  Burnside, Marrakai, and the Daly River. This 
survey has shown that the parasites have not produced any detectable effect on the abundance 
of buff alo-flies, or on the damage they cause. It will consequently be necessary to search for other 
natural enemies or competitors that may possibly be effective. 

5. Blood Parasites of Cattle.-This investigation has been undertaken a t  the request of the 
Division of Animal Health and Nutrition. WorB at  Canberra in the past year has been restricted 
to the maintenance of pure strains of Arzaplasma margi~mLe, A. centrule, Piroplasnza bigeminurn, 
Babesin arg~~ltinum, and Theileria mutans. These are n~aiiitained by sub-inoculation at  suitable 
intervals, and are available for the use of workers who find difficulty in maintaining pure infections 
in tick-infested districts. 

6.  O~chard a~zd Fruit Pests.-(i) Peach Moth (Cydk molesta) .-During recent years the 
loss of fruit due to moth infestation has steadily increased, culminating in the serious outbreak 
in the season 1933-34. The loss in the 1934-35 season was 20-35 per cent. but in 1935-36 
was estimated a t  50-52 per cent., which was almost as serious as the outbreak of 1933-34. These' 
facts suggest that heavy infestation has become normal and that outbreaks are unlikely to  be 
merely sporadic. These losses are so great that they threaten the existence of the canned peach 
industry. 

Although peaches are the chief fruit attacked by the moth, almond fruit and twigs, apricot 
fruit, plum twigs, pears and quinces may also be attacked. The larvae of the first and second 
broods cause extensive damage to young succulent tips, a single larvae attacking three tips in 
the course of its feeding period. The larvae of tlle third and fourth broods attack the fruit. 
Injury to quinces anil late season's growth on young peaches ancl alrnonds is caused by the fifth 
brood larvae. 

The special difficulty of control by spraying is due to the habits of the larvae and the 
vigorous growth of the peach. New tissues are rapidly produced throughout the season, so that 
cover sprays cannot long remain effective. This rapid production of new growth, and the 
variation in the time of brood emergencies in different orcl-iards tlzroughout the district, makes 
it necessary to time very accurately the application of sprays, so that each spray is applied a t  
a time when the vulnerable stages of the insect are present. The time for spray application 
may be determined by the use of lures in the orchard, 10 per cent. " Golden Svrup " in water 
being the best of those tested. There are two vulnerable stages against which' control can be 
directed-the egg, and the newly-emerged wandering larva ; any tozic spray materia?- directed 
against these stages must act both as an ovicide and as a larvicide. Only nicotine sulphate has 
been found to be effective in both these capacities. Field experiments with this substance have 
shown it to be a satisfactory toxic agent. Its chief disadvantage is that its effective period of 
toxicity is too short. 

During 1935-36 a substance named Kolofog, which is a bentonitic clay fused with sulphur, 
was imported from America in an attempt to " fur " the nicotine sulphate and so lengthen its 
toxic period. Previously it had been found in America that this substance increased the toxic 
period of nicotine up to 32 days. Tests of a mixture of this substance and nicotine sulphate on 
foliage sprayed in the field showed that under Australian conditions toxicity was maintained 



up to 29 days, and that it acts as a deterrent to oviposition, as an ovicide, and as a larvicide. Dry- 
msxed lime and sulphur together with nicotine sulphate was found to be the next best spray ; but 
the toxic period of the nicotine was not increased. All the accumulated evidence shows that 
nicotine does exert a controlling influence on the moth. 

Additional methods of control, ~vhich are under investigation, and which have given 
indications of being decidedly helpful, are bandaging the trunks of trees, deep cultivation, and 
general orchard sanitation. 

Two parasites, Mucrocelztrus ancylivorus and Glypta rufiscutelbris, have been successfully 
introduced from America and small numbers have been liberated in a heavily infested :trea. 
Further introductions from America will be made ; and it is proposed to brced large numbers 
in the Goulburn Valley prior to liberating them. In  America i t  has been fourltl that ,%I. 
ar~cylicorus is quite successful in many States ; but there are, however, areas where it has failed 
to establish itself and effect a control of the oriental peach nloth. It is very sens;tive to low 
humidities and high temperatures ; and, while it is probable that this parasite may be able to 
establish itself in the Goulburn Valley, no guarantee to this effect can be given. In  America 
Glyptu ruJiscute1luris requires an alternative host, which lives in a weed to carry i t  over part of 
its life-cycle. As the alternative host is not present in Australia, i t  is unlikely that this pa rade  
will establish itself, unless it can find some native alternative host to replace the American one. 

(ii) Codling &loth (Cyclin pornowella).--As a result of recon~merldations made by the 
Committee appointed last year, investigations by the various organizations are being extended, 
and a chemist is being appointed to study special problems in connesion with the use of insecticides. 

(iii) I'hsrips 1v~vestigutions.-Experimental work on various aspects of the biology of the 
apple thrips (Thrips irnuyinis Bagnall) has now been completed, and the results published in a 
series of eight articles which l ~ i t ~ e  appeared in the Council's Journal between August, 1933, and 
February, 1936. During the past year, exact information has been established relating to the 
effect of temperature and food upon the rate of laying and nurnber of eggs laid by this species ; 
also on the duration of life of the adults. The influence of temperature on the development of 
the immature stages of this species, and the associateti species Ilnplothrips victoriensis (Ragnall), 
has also been stuci~ed. The number of thrips present ia appie blossorn dur-iiig the spring of 1!335 
was insufficient to allow of adequate control experimerlts being carried out in orchards. The 
information which has been established by the experimental worlc referred to in previous annual 
reports will be of great value in connexion with future control field trials. Future work willbe 
concerned with control tests in orchard?, with selected insecticides, when thrips occur in suitable 
numbers. 

7. Field Crop and I'ccsture Pest.s.-(i) Grasshopper Incesti,yution.-The senior officer in 
charge of these investigations spent some months in Egypt and Europe studying the methods 
adopted in those regious for the investigation and conti01 of the plague locust. The assistant 
research officer appointed tJo ~vork on the grasshopper problein in Australia travelled out via 
the east coast of Africa ancl South Africa, making further stuciies on the grasshoppersin that 
country. EIe had previously worked on plague locusts in South Africa and a t  tlic Imperial 
Institute of Entomology, London. 

During the past few years this Division has carried out studies on the life histories and 
systematics of grasshoppers and the work is now being iatensifiotl with the mais1 object of 
discovering the causes of outbreaks of grasshoppers in plague form. Ti1 this connexio~~ cxtc.nsive 
field studies 111ust be made, and for this a motor van has been specially equipped as a travelling 
laboratory. During the past season the course of a number of small outbreaks of gfasshoppers 
was followed to the aril~lt stag!, after ~ ~ h i c l i  they dispersed. Grasshoppers of varlour species 
have been kept under observation in the laboratory and in field caees. 'The eggs of many 
ilnportant species have bee11 studied and it is now possib!e to clistingussh these specics by their 
egg characters. I t  will tllercfore now be possible to recognize a specles from examination of the 
egg-beds after the swarm has disappeared. 

In future particular stress will be laid on studies of plague grasshoppers in the field ; but 
this will be suppl:.mented by observation, experiment, and taxonoinic stadies in tlle labordtory. 
Particulq attentJim will be paid to Cho~toicetes terminifera in the central west regions of New 
South Wales, where most plague swarms in eastern Australia appear to originate. Although 
C. terrnin$era is the principal species of plague grasshopper, other species occur which sometiines 
become serious pests, and t h ~ s e  must be included in the investigation. 

Co-operation with the various State Departnients of Agriculture has been arranged and 
these Departments ha-i-e kindly promised to make available to us the information collected 
from past outbreaks. These records will be carefully examined to see if any relationship can be 
found between past outbreaks ancl weather conditions. Co-operation has also been arranged 
with the TTaite Institute which is carrying out a somewhat sinlilar investigation in South 
Australia. 



(ii) Underground Grass Grub (Ot~copern).-Further attempts have been made to introtluce 
the Tachinid parasite, IIexamera, from Kew Zealantl; l)ut owing to bad weather there a very 
srnall supply was obtained. These flies have not yet been recovered from the localities in 
Vict,oria where they mere liberated in previous years. O~zcopera rufobrt(?znea is now spreading in 
various parts of the Federal Capital Territory. Further attempts to establish Hexamern ~vill 
therefore be made in Canberra. 

The common European toad, Bufo bufo, has been introduced from England and kept 
under quarantine conditiol~s in the insectaries. Tests show that toads feed reatlily on Oncopern 
larvae, pupae, and acinlts ; and further tests will be carried out in qnarantine under field 
conditions before applying for permission to liberate the animals. 

(iii) Clot~er h'prirbg Tail (Sminthz~rus tiridis).-An extensive field survey of this pest, 
comrnoaly know11 as tlirt. lucerne flea, was made in \Vestern Aust,ralia ant1 'Lisrnania last spring. 
Abundant evidence was obtained to show that tilcre has been a marliecl reduction i n  it's abnndance 
during the last five or six years. The invasion of the predatory mite, Uiscivus lr21iiltt.-ius, was 
carefully watched in several localities ; and the information gathered strongly indicated that the 
reduction of the lucerne flea was due to its activities, thus giving considerable snpport to the 
opiniorl espressed in previous Annual lteports, that the rnite was liltely to I)? a .valuable ineans 
of biological control. Arrangenlents have been macle for further liberations of the mite in TTictoria 
and also for liberation in New South 11-laes. 

(iv) Shelter Bag Moth (Ochrogastcr contraria).-This insect causes considerable damage to 
the borree or rnyall tree in part's of south-western New South Wales. Tliis tree is a valuable 
sl~cep-fodder, anti. a preliminary investigation indicated that the problem is not so much 
entomological ;is a matter of station practice, as no regeil~ration of the boree can occur where 
sheep are numerous. The possibilities of controlling the mpth by rrlcans of natural enemies are, 
however, being investigated. 

8. Terpl7ite (White Ant) Research.-(i) l'he Direct Control of Terrrzit~s.--lluring the year, 
white arsenic, which had pre\~iouslp been used successfully for the control of mourld colonies of 
Eutermes ezitiosus. and against various spccies attacking timber, has been used against Coptoternaes 
lacteus, a mound-buildiug, wood-eating species. The treatment was fairly successful, but larger 
doses of arsenic were required than for E~atermes exitiosus. The same and other nlethotls of 
applying white arsenic have been used to corlttrol mound colorlies of various grass-eating species 
in North Auitralja. 

(ii) E'kld 5"estirtg.-Improvctnents in the methods of field testing, by spacing the samples 
to be testcd fairly close to t h ~  centre of the mounds, by rernoving cxlsting food for a distance 
of 50 feet arouncj the xnoiund, and by breaking up exist'ir~g gallenes leadirlg from the mound, 
have been further examined during the year. An attempt has also been nlade to rase colonies 
of C'optote~m~s lactcus, as 1vel1 as those of Eutermes e.x.l:tiosus, but the results so far have been 
inconclusive. Field tests of various treated and untreattbd timbers rne~ztioned in previous Annual 
Keports have been continuetl, and others have been cornmenced. The total field tests, and 
experiments in connexion with field testing, at  present involve 112 mounds and 2,207 samples. 

(iii) Standard Laborutory Colonies.-Further improvements in technique have resulted in 
an increase in t l ~ e  survival rate of the termites and in the amount of susceptible wood consunled 
in the laboratory colonies. Standards for survival and for wood consumption have also bccrl set 
up for a susceptible, a modcrately resistant, and a resistant timber ; and these stantlards are now 
used for comparjson in t,rsts of tirnbcrs of unlinown resistance. 

A number of tests of susceptibility have been ~lr~dertaken with the laboratory colonies 
including :-(a) Tests which showed that the true wood of EucaZyl~tus rtynans is a slightly better 
food for E'utermes e.ritosux than the sap\vootl, anti that botli are clistinctlg better than pure cellulose. 
I t  was demolistratcd, howc.ver, that ptrcl cellulosa n.as a satisfactory material for the stutlS; of 
the anti-termitic properties of extractives ; (b) Tcksts which indicat~tl that considerable diffe-r.ences 
in resistance to tern~ites may occur in sarn~1t.s from different trees of tlie same srecies ; (c) 'rests 
of the relative resistance of different lnaterials to attack by termites. These form part of the 
series in which ~ar ious  timbers and other njaterials are h i n g  graded aroording to their s~seept ib i l i t~  
to attack ; (c l )  'I'ests of t'rw anti-tennitic i~ropertics of tirnber extractives and related cheLnicals. 
Tllese tests are being untlertakcn in collaboration with Ilr. P. l'riltojns, of the Ih ivmi ty  of 
Sydney, who lias prepred extracts from ('crllitris glauca, and svnthetic corripounds relatdd to 
rallitrol. Pure cellulose is used as a carrier ; and tests so far made show considerable differences 
il l  the anti-ternnitic properties of the various compouncls, one of which appears to be extremely 
eft'cctive. 

(iv) Terrtlites irt Pastures.-In the northern parts of Australia pasture-eating species are 
exceedingly nunlerous, and in certain types of country they destroy large quantities of grass and 
seed. An investigation has been commenced to determine whether the aniount of grass destroyed 



significantly affects the carrying capacity of the country for stock and whether the terinites could 
be controlled efficiently and economically. The results so far illdieate that the rrlounds of some 
important species can be treated effectively by methods previously used a t  Canberra, and that 
others can be dealt mith by different and often simpler methods. Sufficient time has not yet 
elapsed to determine whether destruction of the termites will affect the quantity and quality 
of the pastures. 

(v) Termites in Aerodrou?les.-On aerodromes in the northern part of Australia the growth 
of termite mounds is a source of danger. and their destruction a considerable item of mxiiltenance. 
3fethods of (lestropinp ttlcl colonie and preventioil of mound building are being investigated. 
Already there are ind~catjons that niaintenaizce costs may be considerably reduced by efficient 
treatment, especially if treatment can be undertaken before the aerodrome area is cleared and 
the runway prepared. 

9. Pine Chermes (Pineus pines).-A large consignemnt of puparia of the parasitic fly, 
Leucopis obscura, was received, and 2,000 flies which emerged from these were released in a pine 
plantation near Xt. Stromlo, Federal Yapital Territory. Ilar,g:1 numbers of adults of the ladybird 
beetle, Exochomus qz~adr~j)ust~ll(~tu~, were also received and kept under quarantine conditions 
in the insectary. This species has not yet been recovered in a plantatio:~ where a number werc! 
liberated last year. It has been noticed that the native ladybird, ~Scymnus pumilio, a predator 
on chermes, is becoming more abundant in pine plantations in the Federal Capital Territory. 
Three lace-wing insects, Hernerobius stigma, H. nitidzclus, and Wesmnelius coneinnus, were 
introduced in the egg stage from England and a small number of adults has been bred out in the 
laboratory. 

10. Oak Scale (ilsterolecnniun~ variolosurn).-Habrolepis dalmnni, the parasite of this scale, 
which was reported last year as estiblislled at  Launceston, has made much headway. It was 
found that 50 per cent. of the scales on a sample of infested twigs examined last summer were 
attacked by this parasite. 

11. Greenhouse White--y (Trialeurodes vaporariorum) .-The parasite, Encarsia forrnosa, 
which was introduced last year, has been liberated in g1asshoust.s in New South MTales, Victoria, 
and Tasmania ; and a crllture is being maintained in the insectaries at  Canberra to supply material . 
for further liberation. It was reported that this parasite practically cleared glasshouses of white 
fly at  Launceston ; arid reports from Victoria and New South Wales show that the parasite 
is well established in glasshouses and in the open, and is increasing.rapidly. It has already been 
found at  a place 200 miles tiistarlt from the nearest point of liberation in Victoria. 

12. Bee Research.-From time to time serious pollen shortages occur even when there is 
an abundant honey flow, and this causes heavy mortality amongst hive bees. Several substances 
have been fouild which under laboratory and experimental field conditions have proved to be 
satisfactory substitutes for pollen. Commercial bee keep~rs have been recommended to test 
these various substitutes in the field when required, but so far no serious pollen slzortage has 
occurred and so it has been impos.;ihle to determine ~vllich substance is the most satisfactory 
for commercial use. 

13. Moztnd A ~ t s  (Ividomyrmex detectus).-Further efforts have been made to  find a 
satisfactory means of controlling this pest. The work has heen concentrated mainly on finding 
the most efficient way in which to apply carbon bisulphide, and on the influence of weather 
conditions 011 the effectiveness of this substance. 

14. Siloerjish (Ctenolepismn losigicazidata).-This pest is causing serious damage in houses, 
offices, and libraries throughout Australia. It is generally recomn~e~~tled that silverfish can be 
controlled by using, as baits, cards covered with a mixture of arsenic and flour or starch paste ; 
but recent tests have sllown that arsenic is repellant. A mixture of flour paste and sugar was 
shown to be more attractive than unsweetened paste ; and a satisfactory poison bait was made 
by adding barium fluosiljcate to this. Pieces of cardboard covered mith this poisoned paste 
were exposed in many infcsted houses and were readily fed upon by silverfish. An extensive 
series of experiments is in progress in which many dift'erent toxic niaterials are being tested for 
baits, dusts, fumigants, and sprays. 

The effectiveness of pyrethrum-kerosene sprays in directly reducing a gross infestation of 
silverfish has been demonstrated. 

15. Garden Snails (Helix aspersa).-200 young larvae of the English " glowworm," Lampyris 
noctiluca, have been introduced and bred under quarantine conditions. These larvae feed 
exclusively on young snails and appear to breed readily under il~xstralian conditions. The 
second generation, which is :it present hibernating, will be treated in a circumscribed area in 
the field next year. 

4 



16. Systematic and General Entomology.-A well arranged reference collection of insects is 
as necessary to the Division as a library or any other service. The work of building up a 
satisfactory collection has been slow, because it is not the exclusive duty of any member of the 
staff, but has depended almost entirely on the spare time efforts of officers who are primarily 
engaged on other investigations. About 3,000 specimens, including a number of types of new 
species, have been added to the collection during the year, and progress has been made with 
the arrangement of the collection and in cataloguing types. In  addition, specimens of insects 
have been identified for various individual worliers and institutions in Australia and abroad. 

As opportunities offer, work is undertaken on the life-histories, habits, and ecology of 
Australian iasects, more particularly of species belonging to groups of economic importance. 
During the year the life histories of several additional species of Tabanidae (march fliesj have 
been discovered, including some belongiag to the primitive genus Peleco~hyncfius, 01 which 
nothing was known previously. 

17. Natural Enemies Sent Overseas.-It is part of the Division's work not only to receive 
beneficial insects from abroad, but to send useful Australian species to other countries that 
require them. A native coccinellid beetle, Scymnus pumilio, which has been observed to attack 
pine cherrnes in the Federal Capital Territory, has been sent to Nt:w Zealand where it is hoped 
that it may be more effective in the absence of its native natural enemies. 

18. Advisory Worlc.-Requests for assistance have been received from private individuals, 
business houses, arid Government Departments in Canberra and elsewhere. These have mostly 
concerned household and oflice pests, ants, and termites. I n  some instances advice was given, 
and in others treatment was carried out as part of the experimental work of the Division. 

I V. NOXIOUS WEEDS INVESTIGATIONS. 
1. Gerbera1.-During recent years Australia, in common with other parts of the civilized 

world, has become more acutely aware than before of the great losses in primary products due to 
weeds. Following many requests from landholders, and a resolution by the Council of 
Agriculture, research work on the control of weeds has been intensified. To give unity to the 
wred control work, the different phases of which had previously been carried out by the 
Divisions of Plant Industry and Economic Entomology, a section of Weeds Investigations was * 

established in 1935 under the general control of the Chiefs of the two Divisions co~cerned, with 
Dr. G. A. Currie as officer-in-charge. 

The attack on noxious weeds problems has been organized along the following lines :- 
(a) control by insects ; (b) control by herbicides ; (c) control, in the case of pasture weeds, by 
controlled grazing and other forms of pasture management ; (d) control by the use of aggressive 
competing plants ; and (e) control by cultural methods. 

- - 

Four research workers have been added to this Section since the expansion of work began, 
three in the Division of Plant Industry, and one in the Division oE Economic Entomology. 

Co-operation with State officers of Departments of Agriculture arid of Lands is essential 
for efficient work, and ill New South Wales this is secured by a special weeds co-ordination 
committee consisting of representatives from the State Department of Agriculture and from this 
Council. Co-operation with other States is assured by direct approach to officers interested. 

The skeleton weed problem may be cited as an example of such co-operative work. So 
acute had the problem become in 1935, in the wheat growing areas of the ltiverina, that a mass 
meeting of landholders met in MTagga to see what steps could be talien to combat it. A local 
Slieleton Weed Committee was formed and has functioned as a stimulus to the people of the 
district and to the officers of the State Department of Agriculture and of the Co~zi~cil working 
on this problem. The State Department has planned numerous demonstration plots, I~elped 
and advised growers ; while office~s of the Council have planned extensive experiments with 
chemicals, smothering p.lants, and cultural control methods, and, in close collaboration with 
State officers, have carried them through. No cheap and easy means of eradicating skeleton 
weed has yet been found ; but means are being found of smothering it with more ~zseful plants, 
using i t  in its young stages only as fodder for sheep, ltilling it with chemicals where ecorloinic 
considerations warrant it, and also of modifying the agricultural practices of the district so aq 

to adjust them to its presence. 
Work on St. John's wort carried out a t  HyAres in the South of France has already 

vindicated the action of the Council in placing an officer there. Two insects have been studied 
a t  ITykres, both of which possess qualities that appear to make thein more suitable for survival 
in the Australian environment than insects obtained in England. 

2. El.ztomologica1 Control.-(i) St. John's Wort (Hy2jericum perforaturn).-The three species 
of beetles 01 the genus C?2rysomela, C. ~arians,  C. brunsvice~zsis, C. hyperici, which have been 
liberated in large numbers in Victoria, have failed to become established, so some study of the 



biological and climatic environment in which they have been placed is in progress to  attempt 
to explain their disappearance. A fourth species of CYhr~jt~omela, C. geminata, is at  present 
undergoing tests in the south of France. This species aestivates during the dry hot period, so 
i t  may survive in Australia better than the others already introduced. 

Lathronympha hypwicccna.-Of 1,500 over-wintering larvae sent from England 700 arrived 
alive. Thirty adult moths were reared, but in spite of every effort to induce them to oviposit 
they died without doing so. 

Anaitis y1qiata.-12,000 over-wintering larvae were sent from Erlgland in cool store. 
Of these 8,000 arrived alive and many reached maturity. 'From the following generation reared 
in tlle insxtary 16,000 larvae, 500 adults, and over 1,000 eggs were liberated during the year 
near Bright, Victoria. Observation sliowetl that predatmy enemies, notably ants, attackect 
them heavily ; but some time must elapse before it call he said whether they will survive or bc 
killed out. 

Agvilus hyperici.-Study of t'his insect in southern France demonstrated that considerable 
damage is done to St. John's wort by the larvae burrowing in stems and roots. Starvation 
tests to determine ~he t~ l ie r  it will attack econoniic plants are in progress. 

Zeuzidiplosis giardia.na.-Gall midges of this species have been bred and studied in 
England and Vrance. Their probable value in controlling the plant has not yet been assessed. 

A number of other insects including moths, aphids, and Tenthredinids are ilnder study. 
(ii) A700goora Burr (Xanthiuna pztr~gens).-I~ivzstigation of the insect enemies of burrs 

has continued in Tcansas, U.S.A. Arrangements are being made for thc Council's investigator 
to be transl(.rred to Uvalde, or some othcr suitable centre where he can work directly with tlle 
team from the Prickly Pear Board's organization ~vhich is now concentrating on burr work. 

Euccresta aeyua1is.-36,000 adult flies were bred in Canberra from burrs sent from Kansas. 
The flies were forwarded to Queeiisland where they were liberated in suitable areas by officers 
of tlie Prickly Year Board. 

Baris Cu1Lida.-Starvation tests with this insect were completed ; no liberations are yet 
being made. 

Cy1indrocoj)terus adspersus.-It was found that this insect could feed on sunflower and 
on artichoke, so it has been decided that permission to liberate in Australia should not be sought 
unless it is impossible to find less potentially dangerous insects. 

lluring-tho year the (lounc~l's investigator-toured much of the southern United States in 
company with an officer of the I'rickly I'car Board. As a result, much information about the 
distribution of insects attacking the burrs mras gained. 

(iii) Lanttclza (Lal~tafaa canzara).-&4n entomologist visited Fiji during the year to study 
the lantana bug, lleZeo~aenzia lantanae. He discovered that the bugs were attacked by a f11ngus 
disease ~vliich destroyed large numbers of them in the very wet periods. Tests showed that tlle 
bugs did not attack any economic plant and, as the tiestructiori caused by the bugs when present 
011 Lantana in great nuinbcrs Ivas very considerable, consignrnctnts \Trcre sei~t to Australia. In  
the insectaries at  Canberra bugs were successfully bred In captivity ; and there the fungus 
disease has not been seen. Tests have now been completed and it is expected that liberations 
will be made during tlie 1936-37 season. - 

(iv) ATut Grass (Ctjperus rotzmdus).-Two insects Bactra firuculenta, a moth, and Athesapeuta 
cyperi, a weevil, were iritroduced into Hawaii from the Philippines some years ago for the control 
of nut grass. Only partial success resulted. Small consignments of both these insects have been 
introduced into Australia from Hawaii, and after testing tlley will be sent to Queerisland for 
liberation i11 tlie areas badly affected by nut grass. 

(v) Skeleton Weed (C'ho~zdrilb juncea).-In the South of Prance a number of hemipterous 
insects have bccn found fwding on Cholici~ilLn ; lout 110 iiiscct of great pronlisc for control has 
been fouiicl so far. 

(vi) Other Weeds.-Insect enemies of Jlexican poppy, ragwort, ground cherry, and thistles 
are being studied in Europe and in America. 

3. Chernical a~zd Other Forms of Control.-This is the phase of work which has undergone 
the greatest develop~nent during the period under review. The worlc is carr.iotl out in the I)ivision 
of Plant Industry by officers of the section there. 

An ecologist and an assistant ecologist are concerned chiefly with the control of weeds in , 

pastures, the main objects of their work being to discover whether variation of the method, or 
intensity of grazing, or some other form of pasture management, will lead to the control of weeds 
of pastures. The problem is being analyzed from thc point of view of the plant ecologist who 
regards weeds as competitors for water, nutrients, and light, -with useful grasses and legumes. 
Detailed studies of the life history of each weed are carried out in pots in the greenhouse to supply 
a background of information on which to base field experiments. 



A plant physiologist is studying the effect of spraying weeds with toxic materials. The 
greatest need is to devise a spray material which will not only penetrate into tlic plant, but will 
be translccated into tAe roots of deep-rooted perennial weeds and lead to their destruction. 

(i) Skeleton W.led.-In collaboration with the bodies mei~t~ioned at  an earlier stage in this 
Report a large nunBj)er of experiiiieilts are being coliclucted as follows :-,4t Canberra : Life 
history studies to dtdermine rate of growth of root and stern, tirne of seeding, response to nutrients, 
and position and character of food reserves througliout life of plant. Competition study to 
determine effect of weed growing in same container as wheat. At Wagga: Effect of known 
clieniical plant poisons on skeleton weed applied at different times and at  different strengths, 
and residual cffcct on soil (40 treatiileirts). IEfTect of different tirries of cultivation on skeleton 
weed. Species trials to determine which pasture plants car1 compete successfully with skeleton 
weed, and combined factor expeririients which irlclude establishing competing plants, application 
of chemical manures, trials of herbicides, and trial of different times of cultivation. 

(ii) Galvanized Burr (Bassin Bircliii).-During the year an officer of tlie section surveyed 
some of the areas in ~i41ich tliis wecd is a serious problem and selected an areas in the St. George 
district of Queensland in which experinicrits are to be carried out. The projected experimevits 
are designed to determine at what irlteasity of grazing Bnssia will not spread, and also if resting 
the country will allow the pasture plants to compete successfully with the weed. The a~ztecologv 
ant1 the syncco l~g~~  of Bnssia mill be studi~d by an officer statiolicd at Qatton College, Qucensland. 

(iii) Xut Gf.ass (C'yperus s.ctuncius).-This is a serious pest in maize and potato fields, 
more particularly in the 1,ockycr valley, Queensland. Experiments aimed at  controlling it by 
means of arsenical, cl~lorite, and other sprays are being conducted at  Gatton College in 
co-operation wit11 the authorities there. Control by c~tltural operations, and by competing 
plants, are also being conducted at  Gatton. 

(iv) Wild I1u~*nip (Hrassica Tournefo.rtii).--In Europe and America a large quantity of 
chemicals is used for colitrol of crlnciferous weeds in wheat. I11 Australia this practice has nob 
been devt:loped extensively. Experiments for control of wild turnip in ~ ~ ~ l l e a t  fields in Western 
Australia by spraying with sulphuric acid and with copper sulphate arc planned for the present 
season. Costs and cffectiveness of treatrnents will be determined. 

(v) Bz~lrush (Typhe lut~oZicn).--This plant has become a serious pest in irrigation channels, 
more particularly in the 3Iurrumbidgee irrigation areas of New South Wales. An officer of the 
section visited the areas during the year arid on his ~~ccomrnendation an investigator is now being 
appointeci for three years to determine if any incans can be found to keep channels free from 
the pest. Reports on the methods of control of bulrush used in Enrope and in America have 
been rc.eeived from ~\-orl;ers in these countries. The cost of the investigation is being met by the 
irrigation coln~~lissiorls concerned. 

(vi) Cape Tulip (IIowzeria colli~ba).-Pot and field experiments have been continued during 
the year. Competiiig plants have been successfully establislled in heavily infested areas in 
Solith Australia. 

(vii) Other Weeds.-There are many other weeds of pastures that call for attention, but 
limited staff cornptlls concentration on those already mentioned. The experiments with Bassia 
are intended to discover horn far pasture ~rlariagernerlt can control weeds in the &ier areas. No 
experiments have yet been planned for control of weeds in sown pastures. The sowing of pastu<e 
plants t o  control St. John's wort is projected, and stimulatioli of competing vegetation with 
artificial manures will be tried in co-operation with tlie New South Wales Department. 

VI. ANIMAL HEALTH AND XUTRITION INVESTIGATIONS. 
1. General.-The Council's activities in the realms of animal health and animal nutrition 

have, since the appointment of Dr. L. B. Bull in 1935, been reorganizeel as a single Division. 
Although, thanks to the generous co-operation of State Departments and private individuals, 
investigations are in progress in a11 of the six States, the work of the Division is, broadly speaking, 
apportioned as follows :-In Queensland--research in connexion with the beef cattle industry ; 
in New South lJrales-research into the diseases, parasitic and otherwise, of sheep ; in South 
Australia-nutritional research. The recently developed research institute in Melbourne, for the 
]lousing of which the Cabinet has provided £20,000, will be concerned primarily with animal 
health problems of the agricultural, as opposed to the pastoral, industry. Of these the problem 
of nlastitis in dairy cattle is the most pressing and it~iporti~iit. 

The blowfly pest, as one of the factors most seriously affecting the health and productivity 
of Australia's flocks, r~lust be a matter of direct interest to this Tjivision. Hitherto blowfly 
research has comprised a section of the Division of Ecoiiomic Entomology. The establishment 
of an Intcr-Divisional Blowfly Committee to direct the progralnrne of research has placed the 
blowfly iiivestigations on a new and wider basis. 



' Reference was made in the previous annual report to the resignation of Dr. J. A. Gilruth, 
and his retention as Consultant to the Division of Animal Health ; and the Council took the 
opportunity of recording its appreciation of his valuable services. Dr. Gilruth has now 
relinquislied his position as Consultant ; but, happily, his connexion with the Council has not 
been severed ; for he has agreed to continue in his capacity as Chairman of the Joint Blo~vfly 
Committee and of the Inter-Divisional Blowfly Committee. 

2. Research Station at To~unsville, QueensZancl.-(i) PZeuro-pneumonia in Cattle.-Much of 
the work described in the last Report has since appeared in two Council for Scientific and Industrial 
Research Bulletins. The first, Bulletin 93, by Dr. A. JF7. Turner deals with the morphology and 
life cycles of the causal organism ; the second, Bulletin 97, contains four sections, to wit, the 
promised report by Nr. A. 1). Campbell and Dr. A. W. Turner on the complement-fixation test, 
with the confirrrlatory reports of Dr. H. R. Seddon and Dr. H. E. Albiston, together with a 
report by 311'. A. I). Campbell on the distribution of the causal organism throughout the body 
in animals naturally and artificially infected. 

During the year the complement-fixation test has been applied by &h. Campbell with 
marked success in the control of natural outbreaks of pleuro-pneumonia in and around Adelaide, 
South Australia. In the hands of Dr. H. W. Bennetts, who was sent to Townsville by his 
Government in 1934 to study the test at first hand, it has been successfully applied in the control 
of outbreaks near Perth, Western Australia, and has also made possible the safe transfer of large 
numbers of cattle from formerly prohibited northern districts to the southern markets. The test 
has furthennore proved invaluable as a research tool in the work on the artificial reproductiorl 
of the disease and 011 immunization. It is, however, essentially a test requiring a lliah degree 
of technical skill and a well-equipped laboratory, and for those reasons efforts are being made 
to evolve or apply other simpler tests and, if possible, one that can be applied by field officers 
to the animal itself, and not a blood specimen fronz it, thus removing a possible source of error 
throw11 faultv itierltification. 

~ u r t h e r  work on the experi~nental reproduction of the'disease by the insufflation technique 
suggested by Dr. Gilruth has again demonstrated that, -ca.llen admiriistered as a finpl; atomized 
spray of culture in the I3.V.F.-0.8. inediuin, the causal organism of Nocard can, after an 
incubation period of 10-14 days, regularly reproduce the pulinonary disease. As in the natural 
disease, the cases produced are not al~vays severe or extensive, but they always present the 
well-known pathological and histological features (with sequestrum formation as a common sequel), 
yield the causal organism in pure culture, give positive complement-fixation reactions. arid have 
produced natural plcuro-pneunlonia in untreated, in-contact animals. 

The deirland for the " culture vaccine " developed a t  the Townsville laboratory, and since 
manufactured a t  the Melbourne Laboratory for the Queensland Department of A&griculture and 
Stock, has rapidly grown a t  the expense of " natural virus," which is no longer stockod by the 
Department. Since its introduction, 50,000 doses have been issued with apparently satisfactory 
results. Work is now being carried out on the standardization of the vaccine. The field tests 
a t  Calliope, ()neensland, referred to in the last report have yielded interesting results ; but owing 
to the selection of a too lowly virulent test culture the restllts n-ere not clear-cut. This is a 
difficulty inherent in the earlier method of testing for irnnlunity to pleuro-pneunlonia, but i t  is 
believed that it has largely been overcome by the use of the insufflation method. Fortunately, a 
partly sirnilar immunity experiment was carried out simultaneously a t  Tooraclin, Victoria, where 
the animals could be brought to the laboratory for testing by the new method. It has there 
been found that, whereas the older method of subcutaneous inoculation is unreliable, the new 
method, which more closely approximates to the natural method of infection, gives clear-cut 
results that dernonstratc the efficacy of tail vaccination with the culture vaccine. These 
experiments are being extended and are designed to test the duration of imrmmity and the 
comparitive value of the usual single vaccination and a proposed double vaccination. 

Among the aspects that are receiving attention are also the serotherapy and cheniotherapy 
of pleuro-pncumonia. 

(ii) Pcg-rl-L~~q Disease.-The 1934-36 experiments have been concluded, and in spite of the 
interference caused by droughts, have yielded further evidence that cattle on the peg-leg areas 
(as typified by Helenslee) benefit markedly irom the addition of pllosphatic suppleinents to their 
rations. A new experiment is under way which aims a t  lceeping cattle under obser~~ation for 
their whole pr.nzing period from weaning to slaughter a t  meat works. It is considered that the 
cifects of giving phosphatic supplernellts ~l-ill be more striking under these conditions. 

(iii) Tick Pevers and Dipping.--In common with the other investigations a t  Townsville 
this investigation, which is almost wholly limited to cattle as experimental animals, suffered an 
unavoidable set-back through the drougllt. Dr. Legg spent about three months at  the Animal 
Health Station, Yeerongpilly, Que~ildsnd, where he initiated the new system of protective 
inoculation ol cattle against the Queensland redwaters by means of pure strains of Piroplnsma 
bigewii.aun8 and Anaplasma celztrale, and immunized some valuable blood stock. 
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As a preliminary to the elucidation of the method of spread of Anaplasma marginale a t  
the Townsville Laboratory, which is kept free of the cattle tick Boophilus australis var. w~icroplus, 
an area has been double-fenced with a dog and a cattle-proof fenw between which is a moat 
filled with disinfectant. By these means all possibility of the intervention of the dog tick 
Rhipicephalus sanguineus and crawling insects will be eliminated and only air-borne transmitters 
need be considered. 

Infected and uninfected cattle will be maintained inside the arm for a long period and 
if spontaneous transniission occurs the possibility of illsect transmission will have to be further 
considered; if it does not the possibility that the dog tick might have been the unknown 
transmitter will be investigated. 

During the year the problem of spontaneous oxidation of arsenical dipping fluids was 
investigated, and preliminary experiments showed that this could be corrected by adding milk 
sugar (lactose) to the dip in a concentration of 0.04 per cent. Purtber work will be undertaken 
to co&m this and test its durability. 

3. Zebu I~r~portations.-Since the issue of the last report, these animals have not been 
inspected by the geneticist ; but he is visiting each property early in the next financial year, 
after which a progress report will be issued. From information supplied by owners, both original 
imported cattle and the cross-bred cattle are in good health. 

4. The McMaster Animal Health Laboratory.-(i) Parasitological Iwuestigations.- 
(a) Observations on Viability and Resistance to Desiccation of Eggs and Larvae of Haemonchus 
contortus and Trichostrongyllus spp.-Dr. G. Kauzal continued the observations, which have now 
extended over sevelbal years, in regard to this matter. It is possible to finalize certain aspects 
of this work and to draw certain conclusions in regard to the infectivity of pastures with these 
parasites. It has been found that very brief periods of desiccation in sunli$t are fatal to eggs 
of both species, while the survival of the infective larvae when exposed to desiccation is less than 
has previously been supposed. Where pastures are left unstocked from one to two months 
during periods of continuous dry weather the degree of infection with both these species will be 
very greatly reduced, and in the case of Haemonchus contortus complete eradication may be 
effected. The results obtained indicate that for the successful development of a high proportion 
of larvae of either species periods of some days of continuous rainy or cloudy weather arenecessary. 
On the other hand brief showers which are followed by fine weather are of little importance in 
increasing the risk of infection to sheep. 

It is thought that as a result of this work we will be better able to  devise a scheme of 
prophylactic treatment in relation to climatic conditions. 

(b) Chabertia ovina.-Investigation of the pathogenic importance of Chabertia ovina has 
been continued, and the pathogenic effect of infestation with immature parasites on the growth 
rate and health of lanibs has been confirmed. It has not yet been possible, however, to throw 
any light on the pathogenic importance of the adult parasite owing to the difficulty of establishing 
lasting infections with it. Purtber ilivestigations are now in progress in regard to this, while 
the problem of treatinent of the adult infection will also be undertaken. 

(c) Xematodi~us Jilicol1is.-Initial experiments in regard to the pathogenic importance 
of this species lends support to conclusioqs drawn from field observations, as also those recently 
made in New South Wales, that the parasite is relatively benign. Experiments are now in 
progress to determine whether massive infestations such as are not infrequently niet wit11 in the 
field may be of definite pathogenic importance. 

(d) OesopJtagosto~num co1zirnbianum.-Work in regard to the method of treatment of 
Oesophagosto?num, columbiccnu~n and other large bowel parasites is being continued by Mr. H. ,UcL. 
Gordon. An improved method of administering solutions of sodium arsenite in the form of 
enemas has been developed and trials of this inethod have been co~iductod in the field with the 
co-operation of Mr. N. P. H. Graham. Results from such trials have been most encouraging 
and recommendations have been made which, it is hoped will make possible the control of thls 
infection in northern New South Wales and southern Queensland. In  view of the la,borious nature 
of the enenla treatment, work is being continued on the subject of the oral treatment of 
Oesophagostomiasis. 

i 

(e) The Treabment of Trichostongy1osis.-Mr. H. McL. Gordon has continued his 
investigation of this problem, and has carried out extensive tests of a large series of drugs for this 
condition. As a result of the work recommendations have been made for the employment of 
a combination of nicotine snlphate and copper sulphate, and such recommendations have already 
been adopted and widely applied throughout Australia. Other work is now being directed towards 
the raising of efficiency of treatment while a t  the same time lowering the toxiclty of the nicotine 
preparations employed. It is gratifying to be able to report that in view of this work the 
pastoralist's position regarding Gie control of Trichostrongylosis is very greatly improved when 
compared with former years. 
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Following the demonstration of the efficiency of copper sulphate and nicotine sulphate 
as a curative agent an experiment was conducted to determine whether routine administration 
of these drugs would effectively preverlt the developnleiit of symptorrls of Tricl~ostrongylosis 
in lambs exposed to heavy daily infection. It was demonstrated that routine treatments mere 
highly ef-fective, treated lalrtbs showing no evidence of Trichostrongplosis ~vliile all controls died. 

(f) Passage of Pltiids to the Ruminant Stontach.-Purther work was carried out in regard 
to this matter, and it was shown that satisfactorr passage of solutions of copper sulphate to the 
abonlasum could be obtained even where t l ~ c  volume of the solution was reduced to 5-10 rnl. It 
was indicated that c1osai.e of the oesophageal groove is induced by contact of the solution with 
buccal nzucosa. In view of this fact it \\:is sugg~sted that little loss of anthelrnintic efficiency 
is likely to ensue where more concentrated solutions of copper sulphate are given than those 
usually employed in Australia. ,4s a result of initial cxperirnents with sheep infected with 
Huemonchus cotbtortt~s this view was confirmed. It has, therefore, been recorntnendt?d that 5 
per cent. solutions of copper sulphate, and copper sulphate and nicotinr: sulpllate, be employed in 
preference to the 2 per cent. solutions usually given in Australia. This measure should lead 
to greater convenience and ease in adrrlinistration of anthelrnintic preparations. 

(g) Influence of Iron Adtt~iuistration in Haemonchosis.-The influence of the adrrlinistration 
of iron in Haenlonchosis was investigated, the drug being given either as a drench or in lick form 
to s h ( q  exposed t o  experi~~lental infestation wit11 Hae;~zonchus contortus. No conclusive results 
were obtained, ho~vever, owing t o  the variable susceptibility to infestation of the experimental 
sheep. A further experiment 1s now being undertaken. 

(h)  Tick Puralysis in Dogs.-Work on this problem was discontinued during the year, the 
final phase investigated being that of the duration of acquired immunitjr. It wa,s found that tlie 
resistance of dogs previously exposed to repeated and massive infestation with adult fernale ticks 
declined ~narkedlj~ after a period of from eight to eleven months, though still hcing adequate to 
protect then1 from fatal attacks of the disease. 

Pollon~ing the demonstration of the curative value of the serurn of dogs immunized to 
tick paralysis and the ei~~ploynlent of such immune seruznl in over 150 cases in Sydney, 
arrangerne;lts mere made for the production of this serum to be undertaken on a coinmercial scale 
by the Cornlnol~wealth Serum Laboratories in Melbourne. During the sunlmer of 1933-36 the 
serum produced by tlse Cmi~inonwealtll Serum Laboratories vas  available in Svdney. 

(ii) Parasitological Field Trials.-Merryville, Yass.--During the year an experiment was 
initiated on Jlr. IV. T. Merrirnan's property, " Merryville," Yass, to determine the eflect of the 
high plane of nutrition in sheep running on improved pastures on (a) super-fine wool character, 
and (b) parasitic infestation. Two expcrinlental groups have been selected, o;le being run on 
iniproved pastures at  the rate of two ant1 one-half sheep per acre and one on natural pasture a t  
the rate of one sheep per acre. The experinlent was designed to throw light on the question 
whether super-fine Nerino wool may be grown on improved pastures, while a t  the same time 
indicating whether the increased risk of parasitic infection on l~eavily improved pastures is 
comlterbalanced by the great resistance of these sheep owing to improved nutritive conditions. 

Prodsley, Ihsmal~ia.-~4n experiment is in progress 011 Mr. K. Brodribb's property, 
" Frodsley," Tasmania, which is designed to determine the effects of pasture management and 
varying periods of rotational grazing on (a) the degree of parasitic infection, and (b) wool 
production and body weight. 

(iii) Bacterio10,giwl Investigatims.-(a) Poot-rot.-&. W. I. B. Beveridge's investigation of 
this problerri has been continued. 1Ie has sh~xvn that i11 all cases of naturally occurring foot-rot 
an organism, tentatively named the X organism, has been present. The cultural and 
morphological characters of this organism, which i t  is suggested is the primary cause of foot-rot, 
indicate that it is a spirochaete. The organism has been grown in purity but it has not yet been 
possible to set up foot-rot with pure cultures of the organism, nor by mix%ures of this with 
cultures of Bacillus necrophorus or other organisms found in natuxally occurring cases. The X 
organism has not been found to survive exposure in infective material taken from the feet of 
natural cases of foot-rot at  room temperature for more than one weelr. 

A series of experiments has also been carried out under field conditions to determine the 
maximum period for which swampy areas grazed over by sheep suffering from foot-rot will 
remaill infective for healthy sheep. The result of these experiments indicates that contaminated 
soil, even though moist, loses its infectivity in less than t,hree days. These investigations are 
being continued. 

J'ieZd Trials in connexion with Foot-rot.-In view of Mr. Beveridge's demonstration of the 
fact that sheep apparently recovered from the disease may serve as carriers of infection from 
one outbreak of foot-rot to another, and the accumulation of evidence in the field that the 
disease is specifically sheep borne and not dependant on its persistence in the soil, a series of trials 
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has been initiated to demonstrate whether control and eradication may be effected by the 
conlplete elimination and isolation of all sheep showin,n active or latent lesions. Owing to the 
unfavorable season for foot-rot no definite evidence has yet bee11 obtained from these exp2nn1ents, 
though the indications so far support the views formed. 

(b) ('aseous Lymphadenitis.-Dr. H. II. Carrie has continued his work on the bacteriology 
of the Preisz-Nocard bacillus and related diphtheroid bacilli. A series of papers dealing with 
this work is in preparation for publication. 

(iv) Genetic 1nz)esti.qations.-A zootechnical study by Mr. R. B. Kelley of fertility and 
prolificacy in a long es$ablished flock of Aust'ralian JIerino sheep has been completed. The 
report of this investigation discussed and ass:.ssed the relative ireportance of infective, 
en-trironmcntal, ancl hereditary factors aflecting the levels of fertility and prolificacy as disclosed 
by rliuical examinatio~~s and by the breeding and ot'l~er records of the flock, and shows that all 
three of these factors must be controlled for optimum resnlts. 

It shows that the degree of fertility is a heritable character probably dependant upon a 
sniall number of hfcndelian factor pairs. It does not establish that twinnirig is wholly heritable ; 
but multiple birtll~ are shown to be influenced by the femaie's age and to a very large extent 
by t h ~  environment, particularly thc plane of nutrition prior to and during mating. Further, 
an I-iypc~tl~r~~is that endocrine disfu~ctions may be a cause of reduced fertility is given some 
support. 

An experimental flock of approximately 400 ewes and an adequate number of rams has 
been established, and this work is now proceeding. The occurrence and duration of ocstrus has 
been observed among three groups of e~~--es of two breeds and three p ro~~en  levels of fertility all 
maintailled in the ~21119 environment, and the observations have been associated with 
meteorological and other data. Hand and paddock matings, desig~led to investigate the effect 
of each of the three foregoing factors (infective, environmental and heredity) have been made 
within the flock. The relation of ovulation to oestrus has been establislletl, and the extension 
and descent of tlie ovum Ilas been followed. Similarly the rate of ascent of the spermatozoa 
in the fernale genital tract post coitus has been determined. A differe~tial time of fertilizing- 
power for the spermatozoa of Ilorset and Xerino rams has been establislld and associated with 
dl~ration of oestxus in ewes of these two breeds. The assumed polyoestrus character of Merino 
ewes and the periodic vaginal changes reported to be typical of phases of the ovarian cycle are 
being investiga ted. 

5. Aniwal Health Rrsearch Institute, Melbourne.- The activities of the Division in 
Dlelbournc 1~21-e beer1 centred. as forrrerly, in the Gniversity Veterir?ary Research Institute 
tl~rocgh the courtesy of the riiivcrsity aut'horitits ar,d Dr. H. E. Alkiston, IXrector of the 
Institute. 

The Council was invited by the University to  establish an Anirral Health Research 
Laboratory iu the grounds of the Veterinary Research Institute, al:d t1.e existing kuildings in 
t1,e Kosl)ital Blocli- .\;ere n.ade alailable. E0n.e of t1:cse kuildings Er t~e  Eeen aday)ted for 
ternporarj- laboratory accorr 11 oclation, and Dr. Albiston has continued to rxake available 
accoi~tn.odation in his laboratory. 

On account of the drought in northern Queenslar:d, much of the work which would have 
been nolrrally carried out a t  tl:e Research Station at  To\~~nsville has been ca~.ried out in I'lelbourne. 
These activities and t'rose connected wit11 nlastitis in\-estigation I-iave fo~*n,rd the ru:ain activities 
of the Division in llelbourne. 

Approval has been given by Cabinet and money made available for the erection of a 
Id~orr,tory in the grounds of the University T'etcrinary Research Institute. A start has Eeen 
11 ade on the plans for this building and i t  is antici~ated that buildi~lg operations will commence 
early in the new f ~ n a ~ c i a l  year. 

(i) Pleura-pneunzonia in Cattle.--Work on the experimental reproduction of the disease 
and on the testing of the immunity produced fol101~-ing tail inoculatioii pith " culture vaccine " 
has been carried out nith success in blelk,ourne, nhere sonleuhat better facilit,ies exist than in 
Tomnsvilli~, and ~-herc  the advantages of working outside an enzootic area have been evident. 

(ii) Diseases due to Anaerobic Jlicro-orga?zisnzs.-During the year vaccine was prepared 
for experimental kind field observations in Western Australia on the control of botulisrn in sheep, 
loc.slly known as toxic paralpis. The inoculations and observations were carried out by officers 
of the llepartment of Agriculture of Western Australia The morlr has slio\r-n that it is possible 
to  produce in sheep a strong irrmunity against the toxin of C1. Fotulinum (', ancl that inoculated 
animals will i11 the i~ajori ty of cases fail to develop symptoms of the disease. The complete 
results of the field observations are not yet available. 

L 



Attention has been given to the standardization of methods in the production of vaccines 
used in the coiltrol of black disease and entcro-toxaemia of sheep. This work is not yet 
completed. 

I Mr. D. Murnane has continued his observations on the value of the vaccine (B. necrophorus 
anaculture) in the control of foot-rot in sheep and ca,ttle. Tlie vaccine appears to have little 
or no value in the control of the disease in sheep, but in cattle the results have been encouraging. 

(iii) Bovine Haematu~ia.-Observations have been continued in co-operation with officers 
of the Victorian Depa r t~en t  of Agriculture, and a survey of the areas in Victoria 11-here the 
disease is enzootic is being made. The effects of top-dressing pastures with gypsum and 
superphosphate in the control of the disease are being studied on the experimental farm in 
Gippsland. Up to the present the animals have remained perfectly healthy. 

(iv) Caseous Lymphadenitis.-Field observations on the control of the disease by 
protecting sheep off shears from contamination of wounds by soil have been initiated on several 
properties i11 different States. The results of these observations will not be available for about 
three years. The results of observations on the effects of vaccifie 111 the control of the disease, 
which were initial1.d about three years ago, should be available shortly. 

The laboratory work on the disease, which has been carried out by Mr. C. G. Dickinson in 
South Australia, has recently been transferred to illelbourne. 

(v) Boljine .&fastitis.-Following the arrangements made between the Federal Council of 
the Australian Dairy Cattle Research Association and the Council, a start was made on the 
investigation of the of mastitis in dairy cows on 1st April, 1935. 

A suitable property on which to establish and maintain a dairy herd for observational 
purposes was selected by a special comnlittee appointed by the Victorian Branch of the Research 
Association. The property known as Road's End and situated a t  Berwick was taken over on 
1st July, 1935, together with a small amount of machinery, farm implements, and live stock, 
including eight heifers. 

Mr. D. Murnane, Veterinary Research Officer of the Council, was appointed in charge of 
the farm. 

The plan adopted was the establishment of a herd of milking cows of approximately 40 
animals. We m7ere fortunate in obtaining from Dr. Sewell, the owner of the property, eight 
heifers which were shown to  be free from tuberculosis and contagious abortion. The herd from 
which these animals came had been free from these diseases for some years. 

At the present time the herd consists of 49 cows, all of which have-been tested for tuberculosis 
and contagious abortion and found free. Of the 49 cows, nine are the property of Dr. Sewell 
a i d  are on loan for the five-year period, and three were generously donated by Mr. Kerr. The 
remaining animals have been purchased. 

The equipment of the farm and the establishment of the herd have absorbed the larger 
part of the income during this year. The herd is being established in order that systematic 
observations on the bacterial flora of the normal udder can be carried out and that normal ariimals 
will be available for experimental purposes. 

The plan and conduct of the investigation is controlled by the investigation committee. 
Mr. I\luich-Petersen, assisted by Miss Clark, is responsible for the bacteriological examinations. 

Systematic bacteriological examinations of the udders of the cows in the experimental 
herd are carried out. When a cow calves, and before the calf is allowed to suck, a specimen is 
collected from the teat canal of each quarter. Following this, bacteriological examinations are 
made daily of the secretion from each quarter. If the res~zlts show nothing of significance after 
a week, future examinations are continned a t  weelcly intervals for the rest of the lactation period. 
Sl~ould the bacterial content of the milk increase or any other abnormality become manifest, 
daily examinatiorls are irninediately re-introduced. 

The examinations involve the determination of the total number of bacteria present in 
each sample and the types of bacteria present. A count is also made of the number of cells 
present. This examination is carried out by IIiss McLean, the officer in c11;trge of the Victorian 
Milk Laboratory, which is under the direction of Dr. H. E. Albiston. 

In  addition to the systematic examination of the secretion of each quarter of every cow 
in production in the experimental herd, bacteriological methods adopted by workers in Great 
Britain and on the Continent in the differentiation and classification of Streptococci are being 
investigated. Close touch is being maintained with these workers overseas. - - 

The next stage in the investigation is the systeniatic examination of the members of herds 
known to be affected with mastitis. A complete study of the disease in several selected herds 
will be carried out. Later i t  may be desirable to compare resi~lts obtained in Victoria with those 
to he obtained in other parts of the Commonwealt~h. 

It is too early in t.hc investigation to clisci~qs results obtained. 



(vi) Myzomatosis of Rabbits.-Sir Charles Martin has conducted for the Council and 
epidemiological study of the disease. Tlie work was carried out in Cambridge a t  the Institute of 
Aninla1 Pathology by the conrtcsy of Professor I. B. Buxton and the results are recorded in the 
Council's Bulletin No. 96. Permission has been given by the Director-General of Iiealth for the 
importation of the virus and for the continuation of the experimental observations under 
q~ara~ntiiie. 

6. South Australia.-Through the courtesy of the Board of Management of the Adelaide 
Hospitai, SZr. C. C : .  Dickinson was enabled to carry on his laboratory studies there until April, 
1936, when he was transferred to Ibelbourne. 

(i) Gfaqseows Lynzphnde9zitis.-The epidemiological study has been continued and it has 
been observed that the Preisz-Nocard bacillus may be recovered frorn soil that has been kept 
free from sheep and other animals for a period of three years. During the three years' interval 
abnormally dry weather prevailed, and while the soil remained dry the micro-organism could not 
be detected. When 11orinal n~oisture and temperature were restored, thn micro-organism again 
appeared in sufficient numbers to be detected by the methods ~ s e d .  A second naturally occurring 
case of Preisz-Nocard infection in a cow wa,s observed on the same property. 

Serological studies have been continued, and the results have plac2d the identification of 
the Preisz-Nocard bacillus and its differentiation from other similar bacteria on a niore satisfactory 
basis. Observations on the control of the disease have been carried out on another property, 
but results are not yet available. 

(ii) Bovine Haernaturia.-Observations have been continued on the effects of the 
application of gypsum to the soil on a farm on which the disease has been responsible for annual 
losses. Six heifers were placed on top-dressed pasture and six on untreated pasture in 1933. 
The animals on the top-dressed pasture 11ave renained normal while three of tliose on the 
untreated pasture have sho~vn sigm of the disease. The observations are being continued. 
These observations are linked with those being made in Victoria, and more recently those in 
Tasmania, where the disease is found to be more widespread than was hitherto suspected. 

A low urinary inorganic sulphur content has been a constant finding i11 animals grazed 
on farnis on whicli tbe disease is more or less frequent in occurrence. We are indebted to Miss 
E. Bethell, biochen;ist in the University Veterinary Research Institute, for the chemical 
exaniination of nuinerous urines. 

(iii) Navel-ill of Foals.-Observations on this disease have been restricted on account of 
the lack of material. 

7. Western Australia.-Co-operation with the officers of the Western Australian 
Department of Agriculture has continued during the year. 

(i) Boterlism (Toxic Paralysis of Slteep).-A programnie of work was drawn up by the 
Department in collaboration with the Division. The Division assisted the work by preparing a 
vaccine for experimental and field trials. The full result's of the observations are not available, 
but progress reports indicated that the vaccine is capable of producing a strong immunity which 
will protect sheep against many lethal doses of the toxin. The disease has been found to be due 
to  CI. botulinum Type C in all cases so far investigated. The control of the disease by the use 
of supplementary feeding has also been investigated. The results of all this work will be 
recorded fully by officers of the Department of Agriculture. 

(ii) Gingin Disease (Ataxia in Lambs).-&lore crucial experiments have been set up to 
determine the cause of this disease. The results of these experinlents are not yet available. 

8. Tus~7mnia.-Co-operative investigations have been continued with the Animal Health 
Service of the Department of Agriculture. 

(i) Rotational grazing, Frods1ey.-The effects of rotational grazing of sheep on improved 
past~zres in controlling parasitic infection and on the fleece and body weight are being studied. 
The first year's observations will not be available until October, 1936. 

(ii) I3n)ter.o-toxaemia.-Observations on the control of the disease by vaccination have been 
carried out a t  Frodsley. The results shcwed that of 1,800 vaccinated lambs, 2 per cent. died of 
entero-toxaemia ; whereas of 500 unvaccinated control lambs, 11 per cent. died of the disease. 
The details of the observations will be published in due course. 

(iii) Bovine Haema,turia.-A survey of the disease is being made by officers of the 
Department, and material has been collected and forwarded to the Division for examination. 
This has supplemented our observations made on material collected in South Australia and Victoria. 
3lacroscopic and n~icroscopic examinations of diseased urinary bladders, as well as chemical and 
microscopic examinations of specimens of urine from herd in which the disease occurs, have 
confirmed our previous findings. It is proposed that observations should be made in Tasmania 
on the effect of top-dressing pastures with gypsum in the control of the disease. 
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9. The Animal Kzttrition Lutoratory, Adelaide.- (i) Sulj~l&r Aldabo2i.wn in Shc~c~p cuad its 
Relation to ?Fool Production.-(a) Tile Estlrnatio)~ of Sulphur culd Ci?jsli)~e i i i  E'odrler I'l,kiats.-'l'he 
work on s ~ t l ~ h u r  nic.tal!olism has lcecn cxtended during the ]car. Ci i t ic~l  exarz in::tic;n revealed 
that  the various ~ r ~ c t h ~ c l s  for the e~tin-ation of sulphur in organic rrLaterials had nlaily unsuspected 
limitations ; and i t  was concluded tliat the niethod in current use in the Xutritiori TlctF,oratory was 
the only one axong  the procedures exan~incd which was cayable of giving relia3.le results. I n  
this method the organic nlaterial is ignited in oxygen coi~firlr ci a t  20 adtlnosyllr~r~cs ill a closed 
Ir,onlb. Besides the determination of the sulphur content, the total cnergy el crlved on cornpltlte 
oxidation, and the total ca,rbon ill the san l~ le ,  may also be estimated with precision and ease by 
this method. 

Further worli has failed to  overcome the difficlilties in estimating the amount of cystine - 
present in fodders and excreta by chemical means. When attempts are niade t o  llyrlrolyse such 
complex materials so as to  liberate tlle arnino-acids, the losses of cystine are so serious as to render 
subsequeilt determination impossible. 

(b) The Injluence of Food Constituents on Growth of Wool.-The effects on wool growth 
which follow the variation of the proteiu level and the energy intalce of the sheep have been stuclied 
by a team of workers. The results will be discussed in more detail below. 

(c) Biological id ssay of the Awoul~t of Cystiqze ifi Potldc~s-Biologicccl Value of Yroteir~s.-Miss 
31. C. Dalvbarn, Jf.Sc., chemist of the Animal Products Research Foundation of the University 
of Adelaide, who is worl;ing in the Slitrition Laboratory, has sncceeded in evolving practicable 
methods for the separation of the " B " accessory foodstuffs from contaniinating materials 
containing cystine. Attempts t o  estirnate tht? order of the amount of this alnino-acid in foodstutfs 
by means of b1010gical crit~ria,  such as increase of rate of erowth of young rats when such materials 
are added to  cystinc-poor diets, have been complicated in the past by our inability to  produce a 
basal diet which is lirr~ited ouly by itJs low cystine content. Experiments aimed a t  perfecting the 
method are now bcii~g conducted. The estimation of the conlparative biological valuc of proteins 
from diflerent sourct>s is fraught with the dificultics mentionccl above. The technique for such 
determinations has been very much improved. This work is proceeding. 

(ii) Phosphorus L~letnbolism in Sheep-(a) The Co~acetb~ration awl Dishibution of Phosphorus 
in  the Blood ?f ,'Sheq).-The data arising out of the work of the Division in corlnexion with the 
variation of the blood phosphate level of sheep gazing under natural conditiolls in Australia 
confirm t,he general conclusions advanced in previous reports. Rarely, if ever. during the 
thousands of deterininations have le\rt:ls lotien observed which ~ ~ o u l d  imply any sprions clcgree of 
phosphorus defic-it:ncp in sheep on natural pastures. 

(b)  The In@uence of High Cfor~centr.ation of Calcium a d  IIClag~ze~i~m on the Assi;rtilc/,tion of 
Phosplzate by (;r.o.zc~irq Sheep.-This experiment, outlined in previous reports, has now been 
completed. Administration, to  sheep on an adequate ration, of DO gm. of calcium and 10 gm. 
of magnesium as c,z~.bonates hroug.ht about no change other than t h ~  slight reduction of blood 
pllosphate mentioned in the previous report. The individuals receiving tllc. high amour~t of 
uncompensated alkaline earth elrwlcnts did extraordinarily ~ ~ ( ~ 1 1  (luring the whole two and a half 
years. At the erlcl of this period they were significantly better grown than were the controls ~vliich 
had been fed on the same ration without added alkali, the average ~vcight of the high alkali group 
being 62 kilos anct that of the controls 52 kilos. At  the end of the experirtlent the animals were 
slaughtered and their bnrles coll~cted for Ilistological and che~nical examination. The l~ones of 
all animals were fonticl to hi? well tlc.veloped ; t l~ose of the high alkali group were decidedly heavier, 
being better calcified and of inore dense texture than bones ~zsually met with in sheep raised in 
what are consictcred itleal nutritive environments. 

Examination of the content of the intestinal tracts confirmed our previous findings ; and i t  
would seem that relatively huge quantities of ctlkaline earth elements in the diet bring about no 
change in the reaction of t'he material within thgl lumen of the bowel. Calcium was found to be 
absorbed in the cluoden~tm and o t h r ~  portions of the srnall intestine only to be excreted in the 
caecum. 

These filldings provide an ex$anation of the unforeseen results, for phosphates are relatively 
soluble in media of the reaction ant1 calcium concentration fount1 in the intestinal contents, arid 
would thus be readily assimilated. Kelativcly huge amounts of Calciferol (vitamin D.) would be 
necessary to  overconle the effects of a similar high quantity of calcium in the diet of non-ruminant 
animals. 

The results of this investigation suggest that  sheep under natural grazing conditions in 
Australia could assimilate phosphorus as well from the relatively inexpensive ground rock 
phosphate as from more costly d~calcic phosphate. 
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(c)  The Comparison of ~Uono-, Di- and Tricalcic Phosphate as Sources of Phosphurus Supply 
for. Sheep.-Xention was made in the previous report of an experiment designed to further our 
knowledge of tlie extent to which sheep are able to assimilate phosphorus from mono-, di- and 
tricalcic phosphate. This has now been in progress for about eighteen months, during which time 
close observations have been made on fifty matched sheep confined in pens and fed on a ration 
rich in protein but containing only 0 .6  gm. of phosphorus per day, a diet whicl-L should lead to 

I symptoms of marked phosphorus deficiency if the usually accepted feeding standards are correcb. 
- 

After eighteen inonths there is no significant difference between the growth of the animals 
in the groups on this diet supplenieoted with an extra garnme of phosphorus per day in the form 
of tricalcic phosphate (as bone rneal or as Christmas Island rock phosphate) and those receiving 
the same quantity of phosphorus in the form of dicalcic phosphate. The animals in the group 
receiving a like amount of phosphorus as monocalcic phospllate in the form of commercial 
( 6  super " have not done as well, presumably on.account of the continual ingestion of 170 ing. of 
fluoriile each day, which occuris as an impurity in the commercial ' I  super " administered. The 
effects arising from the constant assimilation of the much smaller amounts of fluorine present 
in the Christmas Island rock, which carry 60 ing. of fluorine per day in the dose given, make 
themselves apparent in the condition of the enamel of the more recently erupted incisor teeth. 
This is pitted and eroded. However, no evidence of impairment of growth or of any untoward 
effect on the general well-being of any individual of this group is discernible. 

Although the controls, which receive only 0.6 gm. of phosphorus per day in the basal 
ration, have done practically as well as the animals constituting the various phosphate- 
supplemented groups, thcre is a strikinq difference between the mean concentration of inorganic 
blood phosphate of the various treated and untreated animals. IVliile, during the last twelve 
months, the level of blood phosphats of the ailimals on the basal diet has averaged less that 3 . 6  
mg. of phosphorus per 100 ec., that of the animals receiving ail extra gramme of pho.;phorus per 
day in any of the above-mentioned concentrates has continually ranged between 6 .6  and 7 .5  
mg. per 100 cc. 

The capacity of the sheep to assimilate phosphorus from these supplements is being 
investigated by the bala~ce method with shccp that have been trained for over a year in the 
metabolism cages. 

It is evident that sheep may do well while receiving much less plioaphorus than is generally 
considcrcd necessary ; and that when these minimum requirements are fulfilled further additions 
of phosphorus to the diet seem to exert no obvious beneficial effect either in growth, general health, 
or in the productivity of sheep. 

(d) Phosphatic Licks in the Pastoral Industry.-A final pronouncement as to the desirability 
for continuing the almost geni:ral employment of phosphatic licks in the pastoral industry must 
await the findings of the series of critical field investigations which have been initiated during 
the last six months, and which will be continued and extended during the next two or three years. 
These tests are designed to estimate any benefit, even if this is small, which is brought about in 
sheep having free access to phosphatic, licks while grazing under a cliversity of conditions in 
Australia. The data from each experimental site will be augmented by observations on a third 
group which will receive approximately 1 gm. of phosphorus per day in the form of soluble 
phosphate in a drench. These experiments are referred to again below. 

(iii) The Energy a ~ ~ d  Pr.0tei.r~ LWetabolist7z of the Me~ino r9heep.- (a) Energy Metabolism.- 
The investig:itions on the energy tran~act~ions of sheep have been considerably extended during 
the year, when a detailed study of the relationship between the energy consumption and wool 

was undcrtalren. Foodstuffs capable of increasing the energy supply of the ration 
were found to influence wool production only when added to rations relatively rich in protein, 
but which were in thcrnselves incapable of meeting the full energy demands of the she,:p. Under 
such conditions of fceding tlie animal utilizes the major quantity of the protein in the ration for 
energy production, and so redmces the amount of substrate capable of being transformed into wool. 

The heat output of the experimental sheep on protein-poor diets was found to recede 
gradually from between 1,400 and 1,600 kilogramme calories per day to between 1,250 and 1,350 
kilogramme calories per day after a year on the diet. During this time $he wool production 
recedes to less than half the amoullt produced by sheep on diets containing ample protein but a 
similar amount of available energy. The respiratory quotient (the ratio of oxygen consumed to  
carbon dioxide produced) of sheep fed on the basal ration was found to be about 0.98. This basal 
ration of 1 kilo of a mixture composed of 60 parts of straw chaff and 30 parts of lucerne chaff 
aff orded between 130 a i d  140 kilogramnle calories of metn bolisable energy per 100 grammes. 
An equivalent amount of available energy was computed from many trials to be present in 30 gm. 
of the sample of the protein (commercial gluten) that was used in the studies referred to i11 the 
next section of the report. 



(b) The Utlixatkm of Protein a d  its Relatim to Energy Conwmption.-Increasing the 
protein level of the diet from 60 p. per day to 300 p. per day mas found not to bring about a 
material change of energy consumption of sheep fed at  maintenance level. The appetite was 
found to be improved with the addition of protein to the diet ; and st the higher levels no trouble 
would be experienced in enticing sheep to consume a much larger quantity of the ration than that 
given. 

The effect on wool production brought about by varying the amount of protein in the 
ration, while keeping the metabolisable energy intake approximately constant, was studied during 
the year. This was accomplished by withdrawing an amount of the basal ration corresponding 
to the amount of metabolisable energy contained in the extra protein added. Change from a 
basal level of approximately 80 gm. of protein per day in the maintenance ration to approximately 
twice that level resulted in an increase in wool growth of 58 per cent. Change of level to three 
times basal brought about an illcrease of 95 per cent., and further change to a,n intake of 300 gm. 
of  rotei in per day, approximately five times the basal level, was attended by ail increase of 145 
per cent. in the amount of wool produced. An intermediate period of three weeks was allowed to 
elapso between each change in diet to ensure that nutritive equilibrium t~-ould become established. 
Change back to the protein-poor basal ration from the one containilig 300 gm. of protein per day 
caused wool production to recede steadily until, in the course of several weeks, itj again reached 
the rate previously observed while on the basal ration. This sugsests that considerable arnounts 
of protein were stored while the experimental animals were receivmg large amounts of it, and this 
was confirnied by the nitrogen and sulphur and energy balances which were conducted a t  each 
level of feeding. 

The increase in weight of wool produced by the variation of this dietary constituent was 
accomplished by no less remarkable a change in quality. The mean fibre dia~neter of the shoulder 
wool of one experimental animal, for example, was observed to be 21.410.104 on the basal 
diet, 24.8f 0.121 after the protein intake was doubled, and 25.0&0.118 when three times 
the basal amount of protein was consumed. An increase to 27.2h0.127 was observed when 
the animal received approxirnatcly 300 gnl. of protein per day. In other words, the nature of 
the wool changed from 64-70's to 56's quality merely by altering the level of protein feeding. 
The application that these observations have in genetical studies is obvious. The animals used 
in the experiments were of the strong-woolled class. It is planned to extend these observations 
to Jrerinos of the ultra fine-woolled variety. 

While increasing the protein level in a ration not quite sufficient to maintain the weight 
of the experimental sheep brought about a material increase in the production and alteration in 
quality of the wool produced, the changes were not of the same order as those discussed ahove, 
presumably becallse the sheep under such conditions utilizes the major quantity of the protein 
in its diet to fulfil its energy and so depletes the amount of raw materials available for the 
production of wool fibre. 

(iv) Secomlary Anaemia in Sheep.-Owing to the activities of investigators on other 
problems this work was not extended during the past year. Experiments have now been 
initiated to investigate the capacity of different dietary constituents to  augment blood regeneration 
in sheep fro111 which relatively large amounts of blood are taken each day. 

(v) The BfSects of the Contzlzunl Ingestio~8 of Pluorine by Sheep.-.The experimental 
investigations on the toxicogenicity of fluorine are now nearing completion. For over three 
years sheep have been fed in pens and dosed with varying amounts of fluorine and their behaviour 
closely observed. 

Half of the experimental animals in each group have recently been returned to pasture 
for investigation of their capacity to recuperate after prolonged periods of fluorine ingestion, 
the other half have been killed and carefully examined at  autopsy, when sections of organs have 
been taken to aid further search for pathological changes. The organs, bones, &c. of these animals 
were collected for the estimation of t'heir fluorine content. Until this further work has been 
completed it is not possible to state definitely the effect of continual ingestion of doses ranging 
from 60 to 120 mg. of fluorine per day. Marlted harm ensues from the continual ingestion of 
160 mg. of fluorine per day over long periods. 

At this present juncture i t  would appear that sheep receiving from 60 to 120 mg. of fluorine 
each day for periods up to three years sufler no impairment of general health and, although the 
animals receiving the largest quantity have consumed for a long time about twice the amount 
of fluorine which would be taken under field conditions in a lick composed of salt and Nauru rock 
phosphate, they have grown normally. Some individuals of the group receiving 60mg. of fluorine 
per dny have erupted incisor teeth whicli are slightly mottled. The enamel of the teeth of those 
receiving 120 mg. of fluorine per day is severely eroded, and their teeth are in a like conditio~ to 
those of animals receiving higher doses of fluorine. 



Continual ingestion of 100 mg. of fluorine in Nauru rock phosphate and 170 mg. of fluorine 
in the form 01 Florida rock phosphate ma,y very plainly exert a harmful effect, although two 
wethers in the latter group have apparently suffered no ill so far as general health and growth is 
concerned. The enamel of their teeth, however, is seriously mottled. 

It is important to determine the rate and degree of recovery after the ingestion of fluorine 
is discontinued. Some preliminary information on this aspect of the problem has been obtained, 
and it was observed that the general efiecti; of fluorine disappear soon after its ingestion is stopped. 
It is not improbable that sheep which continually ingest sufficient fluorine to lead eventually to 
chronic fluorosis, will suffer no untoward effect if the periods of fluorine intake are alternated with 
periods during which little or no fluorine is present in the diet, a state of affairs which may be met 
with when licks are offered under grazing conditions with alternating green and dry pasture due 
to seasonal changes. 

It is of importance to note that pathological effects were observed not to appear ui~til  after 
a year of continual ingestion of relatively high doses of fluorine. 

(vi) Pasture Experimefzts at " Wccmbant.cmba," Young, New South Wales.-The investigations 
on the effects of top dressing the natural pastures in this region with rock phosphate, withsulphur, 
and with rock phosphate phzs sulphur have now been completed and the results are being prepared 
for publication. 

A more or less complete story of the seasonal variation in composition of the pasture clips 
collected from quadrats distributed at  random over the areas under observation is now available. 
This part of the investigation has involved some 2,000 separate chemical analyses of the 
dry and green h~rbage from each plot that were collected at  bi-moatlily intervals over a period 
of two-and-a-half years. 

In previous interim reports it has been pointed out that in both yield and relative richness 
of nitrogen and inorganic constituents the pasture dressed with rock phosphate plus sulphur is 
superior to that from plots dressed with either fertilizer separat'ely or to that from the control 
~mn~anured area. These differences have been maintaineti throughout the experiment so it is 
obvious that the effect is not a transient one. 

The analyses of the dry herbage, or straw, from each plot have furnished much useful 
information on the variation in this phase of natural pastures which is so important in Australia. 
In general, it might be said that weathering agencies rapidly leach soda and potash from standing 
straw, while other inorganic coiistituents such as phosphates tend slowly to reach a relatively 
stable minimum concentration. The phospliorus content of the straw from the areas originally 
dressed with phosphatic fertilizers ha5 been shown to be consistently about double that of the 
corresponding areas receiving no phosphorus. This higher phosphorus content was not 
accompanied with increased growth or nitrogen concentration which was observed in pastures 
that had received a dressing of elementary sulpliur in addition to the rock phosphate. Graphical 
tablxlation of the analytical results for nitrogen, phosphorus and calciunl from any one area show, 
in general, a parallelism which suggest the mutual interdependence of these constituents. The 
fluctuations clearly reflect seasonal variations in growth. It is important from the nutritional 
point of view that the acquisition of these elements by growing herbage seems to be relatively 
sudden, that the maximum is soon reached and the decline rather gradual. The separate analyses 
of green and dry material in each case has served to emphasize these facts which are often obscured 
when the nutritive value of the pasture as a whole is considered. Detailed agrostological 
examination of the clips did not reveal that any marked alteration in botanical coixiposition 
accompanied the various manurial treatments, but" it is clcar that practicable qnantative methods 
for. dealing adequately with such variable material are yet to be discovered. 

Fluctuation of the blood phosphate concentration of sheep depastured on these areas was 
observed throughout the greater part of the period. The cogent findings were discussed in 
previous reports. 

The sheep-carrying capacity of the area top-dressed with the rock phosphate-plus-sulphur 
mixture wa,s co~tinually ~ ~ e r y  mizch higher than that of any of the other treated or untreated 
areas ; and the individuals in flocks on this paddock grew better and produced more wool per head. 
The paddock originally dressed with the mixture in 1930 is now the best on this type of country 
in this area. Consideration oi the data arising from the experiment stresses the economic value 
of such treatment applied to highly leached soils which are deficient in both sulphur and 
phosphorus. 

The results of the five years' work will soon be ready for publication. 
(vii) Coast Disease Investigations.-(a) Geneml.-The facilities at Robe, referred to below, 

have simplified the more intensive study of this malady. Young sheep were found to develop coast 
disease readily while depasturecl on the littorals of this region, and the disease progressed when 
they were transported to the laboratory, confined in cement-lined pens and fed on a ration of 
mixed hay grown on the calcareous sands immediately adjacent to the experimental areas, 



supplemented with commercial gluten and watered with distilled water out of bituminised troughs. 
Under these more guarded conditions the aniillals were found to develop extreme syiilptoms rarely 
met with in the field. They exhibited marked signs of bloodlessness ; and estimations of the 
oxygen carrying capacity of the blood showed that the haemoglobin may frequently fall to less 
than 30 per cent. of normal. Ewe weaners in this extreme conditioil were matched, and one of 
each pair drenched daily with a solution of inorganic salts containing 1 mg. of col~alt. Ilramatic 
change immediately ensued. The appetite of the treated animals revived and within fire weeks 
there was a 35 Ib. difference in bocly-weight between them and their uritreated controls. The 
latter died shortly after this period, following symptoms of extreme coast disease. Clinical 
symptoms and blood picture were observed to improve greatly in the dosed animals. 

Xicroscopic examination of sections of the organs of animals which had died of coast disease 
revealed the organs to be loatled with an iron-containing degradation product of blood pigment, 
haemosiderin. This was noticeable especially in the liver and pancreas. A very great increase 
in the iron content of the livers was proven'by chemical analysis. The copper content of the livers 
of " coasty " ar~irnals mas found to be considerably reduced. Chemical methods for the estimation 
of minute amounts of cobalt in the presence of relatively largc a~nounts of iron anti othcr elements 
are being perfected with a view to examining the corlcelltration of this elenlent in the tissues of 
normal and of " coasty " anirnals. Further study of the blood shows the anaemia to be of the 
microcytic, hypochroinic type. This work is being continued. 

Little further headway has been made during the past year with the study of the ataxia of 
young lambs, which is often, though not invariably, associated with coa~ t  disease. Some lambs 
dropped at  Robe, and whicll 1Yer.e given 10 gm. of limonite three times a week, have tl(ve1oped 
typical " rickets ", which is the vernacular description of the inco-ordination of gait exhibited by 
young lambs. This type of ataxia is the result of degenerative chan~es in the spinal chord. Stndy 
of this malady, which accounts for the loss of many young lambs, will be continued as opportunity 
offers. 

(b) " H(~zok's Nest ", Kangaroo Is1n~ad.-During the past year the study of the growth of 
lambs and wenners receiving a supplement of Jansen's salt mixture was continued. These sheep 
showed improved growth and wool production when compared with the controls. At weaniag 
the lambs receiving the supplement mere 17 per cent. heavier ; and they hare maintained this 
advantage a t  shearing, when they were sixteen months: old, and tlieir fleeces were sounder and 
more attractive than those of the controls. A further group of lambs of the sainc drop, but fi-om 
more healthy ewes, were run on improved pasture grown on a reputably afiected area. As weaners 
these were definitely superior in size and wool production to those which received the Jansen's 
salt nlixture and run 011 adjacent unimproved country. However, during. the latter part of their 
seconcl year the animals on the improved country have markedly tleterlorated ancl at, prc~scnt 
are showing signs of iiicipierlt discase, while the controls receiving the salt miuture are healthy 
and vigorous. A salt lick based on the Jansen's salt mixture has been given by the owners to tlie 
" Hawk's Nest " floclr sheep since May, 1935, and is considered by them to have bronght about 
very great improvement in the health and productivity of their slleep. The ccvcs from tlir: treated 
and control floclis linvc been matled so that ohscrrations may be contin~~ed on tlle second generation. 

Experiments were comnlenced early in the autumn of 1936 with the object of fiading more 
economical rnetjhods of establishing pastures on newly cleared ironstone soils of Kangaroo Island, 
and of determining the suitabilitv of higher producing perennial gasses on soils of this type which 
have been carrying at least a n;oderately vigorous growth of clovers for some time. The areas 
selected for the pu~.pose wchrt: a t  " IIawli's X ~ s t  " aud on a closely related soil at  Karinpa, in the 
Hundred of A tat(: illivray, which has a rainfall of from 20-23 inclic~s per annum. 

(c)  Robe, South-eastern Soufh 14ustrcclia.-Xplendid facilities have been made available for 
the study of coast disease through tlie generosity of Jar. R. Dawson, who l~a s  a property 011 the 
deep calcareous littorals about four miles from Kobe. The paddocks upon ~vliicli the experiments 
are being contlrrctcd are situated on dunes that are compo~ed of shell santls of aeolian origin 
extending to a tlcpth of 30ft. or more. The soils are thus highly dkaline and contain about 66 
per cent. of calcium carbonate. The experimental area has been cleared for many years, during 
m7hich time it has been meticu2ously cared for. 'In this region a very 'limited ~n~rnhcr  of edible 
herbage specics occurs naturally, the associations consisting of practicallv pure stands of JTadrid 
bronie (Hmnlrs  nmn'~i t~/zsis)  on the lo~ ,v~r  parts of tllo dunes, and h i i r ~ ' ~  tail grass (La,qzcrus ovatus) 
011 the higher levels which have not been ploughed. Legumes arc extremely scarce and where 
they do occur they are weak and under-dm-eloped. While they are young and green these poor 
annuals will carry and fatten at  least one sheep to the acre. However, both young and old sheep 
soon become lethargic and rapidly lose weight if contin~~ally depastured on t#jlr:.se areas, ant1 will 
die of typical coast disease if left there. This site, on which sheep beconie much more seriously 
affected than on the country already studied on Kangaroo Isl~tnd, has provided a rapid means 
for the production of the malady and will thus facilitate the solution of the trouble. 



Two groups of mature sheep were run on the area, one being offered a mixture consistirlg 
of equal parts of salt and TIThangarei linionitc. After a lapse of about six months this experiment 
W ~ P  abandoned as the amount of the lick taken was insignificant and soiue of the sheep showed 
typical ,C;pnptonls at  this period. These animals were then divided into five matched g-foups, 
boiiv weight, clinical sympton~n and the degree of anaemia as judged by the concentration of 
haekloglobin in their blood, being taken as cnteria. One group was dosed with 10 gm. of finely- 
ground limonite three times a week. Three othez groups were treated at the same intervals 
with 50 mg. of iron as caref~~lly purified ferrous amruonium sulphate: with a similar dose of iron 
~ ~ l u s  1 ing. of cobalt, and with 1 mg. of cobalt unacco~npanied by adtiitio~lal iron, respectively. 
The fifth group, which was run under exactly identical co~iditions received no treatment ; and all 
the ani~lials have died after showing a gradual decline accolnpanied with marked anaemia. The 
cobalt-treated animals, although poor after a dry summer, are living and free froin the typical 
symptoms of coast disease. It is evident that the amount of the " curative element " present 
in the limonite is insufficient to bring about marked benefit when fed at the above level, for some 
of the animals so treated have died, while others still living are more or less affected with the 
malady. Dosing n-ith pllrtL iron salts had no affect. 

The field observations are being extended with a view to establishing the frequency of 
dosing necessary to prevent the onset of syrnptoms in young sheep continually ciepastured on areas 
affected with coast disease. 

Comprehensive agrostological investigations have been started to determine, if possible, 
a means of establishing sown pastures of perennial grasses and legumes on the highly calcareous 
soils of the coastal iaogions ; and species and manurial trials have heen laid down on the areas under 
the Division's charge at  Robe. 

(viii) Phosj~hntic Lick 1ncestigations.-(a) Penola, South- ast tarn South Austra1icc.--ThroagEi 
the generosity of :\IT. 12. Ryrrlill facilities have been made available on " Penola " Station for the 
establishment of a field experiment site. Areas sufficient to rnn two groups of 100 c\vcls and thcir 
lambs have beell fenced on a tract of even type of grey silt country carrying one sheep to two 
and a half acres. The findings of our colleagues of the Division of Soils, who generously conductetl 
a survey of thc area, indicate that the herbage cover on tliis type of country is limited by tlie low 
level of phosphorus in the soil. - 

Ewe lambs from a large flock, ear-tagged as they were dropped. have been divided with their 
mot,hers into two flocks having the same age distribution. One flock will have free access to salt ; 
the other will have ccint,inual accc:,s to a lick composed of clicalcic phosphate and salt. Half of the 
first flock will be cl~.t.nched three time a week nith sufficient potassium phosphate to provide 7 
grn. of phosphorus per week, while half of the second flock will be sinlilarly drenched with a quantity 
of potassium bicarbonate sufficient to snppy the amount of potas~inm adrninisterecl t o  the others 
as potassium phosphate. The observations on general health, growth, wool protluction, &c. 
will be carried on for two and a half years, 1\7Ben the yo~zt~g ewes will be mated and the effect on 
fertility and 011 the growth and well-being of the second generation of la,mbs will be studied. Rlood 
phosphates will be determined once each month during the course of the experiment. 

(b) " L?ft~~ll~ika ", Winton, TVestcrn Queens1a1ld.-A similar trial has hecn started as a co- 
operative effort on the property of t h r  Australian Zstutes & Mortgage Company at Minton, 
]Vestern Quec~nslanil. ~h~1 .c .  the effects of offering phosphatic lick an' lib to sheep gra,zing in that 
area 1~1ill be stniiicd. Jlr. ,T. P. Kennrcly, R.Sc., an officer of the C'ompany, is in charge of thrl 
experiment. 

(c) '' ?Trrun b m  urtzba ", Y o u ~ ~ J ,  Neal Sozlrh Wale~.-~4 trial planned along the same lines as 
the experiment at Penola has been started on the phosphorus-poor country at " TValnbanumba ". 

( d )  Avondale, Jlerrcrlifi, Bc., Western Az~straZia.-~r'l~e Minister and llirector of Agriculture 
of TITestern Australia have generously decided to extend the investigatioi~s in their State. 
Pllospl~atic lick trials, m~llicli confo-cnl with the gen~ral scheme, have been started at  each centre, 
and are under direct control of officers of the Western Australian Department of Agric~~lture. 
These studies nil1 considerably augment the experimental work of the Division. 

VII. SO111 INVESTIGATIONS. 
1. General.-The Division of Soils has its head-quarters at  the \Take Agricultural Research 

Institute about four niiles from ddelaide, anrl is housetl there in the Darling Laboratory and part 
of the Jlelrose Laboratory. A considerable part of the Division's work is, of course, conducted 
in tlie field. As the production of wealth in Australia's pastoral, agricultural and horticultural 
industries is dependent ultimately on the soil, the investigations of the Division of Soils, aiming 
at  accurate knowledge which will perrnit of intelligent arid ecorlornic methods of soil management, 
treatment and improvement, are obviously matters which, in the interests of those great ind~zstries, . 

cannot be neglected without serious consequences. 



The main objects of the Council's soils investigations are, therefore, twofold, viz. :- 
(a)  To provide a centre for the systematic investigation of Australian soils and soil problems 

in order to provide a fundamental basis for the advisory work of the State Departments of 
Agriculture and for the developniental and executive work of the Dcpartrnents of Lands, 
Irrigcltioil and Forestry. 

(b) To make soil surveys of virgin areas for future settlement and development, and of 
such recently settled areas as present problerns of immediate importance and which may provide 
a groundwori< of information for further settlements of a similar character. 

While losses in certain land settlement schemes may be due to a variety of factors, in many 
instances, as in the irrigation areas, a major contributing factor has been the lack of information 
regarding soils or a lacli of appreciation of the nature of the soil problems involved. The worli of 
the Division in the irrigation areas, correlated with that of the Research Stations at  Griffith and 
Merbein, indicates not only that much loss of money and of individual effort could have been 
avoided had the necessary soil investigations been made, but a130 that future dev~loprnents can 
be undertaken with a reasonable degree of confidence due to our enhanced knowietlge of the soil 
conditions essential for successful production. One prominent in.;t,anc<> lies i11 the approuriate 

I I  I 

selection, after survey, of sites for irrigation and maniring experiments and the ready qplication 
of res~llts to sirnilar soils mapped on the settlement. 

Within the last few years the locking of the river &furray and the co~~sequent maintenance 
of the river at a constantly high !evel appears to have p1ayt.d an important part in modifyin5 the 
draina,ge rBgime of those settlements situated on the terraces adjacent to the main flood plarn of 
the river. It has been found that the soil surveys are likely to prove of scrvice in elucidating the 
problems involved and in elaborating measures for the protection of these settlements. 

2. Soil Xu~ueys and Qlh(~mica1 Investigations qf Soi1c.--The Division has been concerned 
with work in three States carried out by its own or State officers and in the rnain connected with 
the more closely settled hort,icultural areas. 

Duri~ig the past year major field surveys have been in plogress exclusively in New Soutll 
Wales. Attention was directed to the J\'rntworth group of hortic~llt,ural settlements at  (iurlwaa, 
Pomona, and Coomcalla, and to the Murrumbidgee irrigation areas. Pielti work in this State has 
now been co~npleted in so Ear as the principal developed areas are concerned. A reconnaissance 
of the Lake TTicw extension of the Alirrool area was also carried out. Since September, 1933, when 
there surveys in New South Wales were initiated, the areas covered have been :- 

blurrumbidgee Irrigation Areas (Ilorticultural soils) 
Yanco . . . . . . . . . . . . 10,000 acres 
Mirrool . . . . . . . , . . . . 6,800 acres 
Lake View (reconnaissance only) . . . . . . 4,000 acres 

l\Te~iturorth areas 
Coomealla . . . . . . . . . . 2,800 acres 
Cu~lwaa . . . . . . . . . . 2,600 acres 
Pon~ona . . . . . . . . . . 600 acres 

The main concern of these set'tlenlents is the control of applied irrigation water ; and as 
thls 1s rlainly related closely to the cl~aracter of the soil, the crop requirements and thc movement 
of added can be satisfactorily studied only after a full examination of the soil types has been 
made. 1~ ;s hoped that these surveys will show their practical value in tlie wa r  future as a means 
of interpreting and applying results of irrigation experinlcnts such as thosc at prcsent beIng 
carried out under the directior~ of the Merbein Research Station and by the Research Branch of 
the Water Conservation and Irrigation Commission of New 8011th TITales. 

The laboratory work on the \Ventworth settlements has also been completed. 
In Tasmania, investigations have been initiated into the character of the red basaltic 

soils characteristic of the most fertile regions 01 the north coast of Tasmania. The method of 
;ippi*oach has been to make a detailed survey of tllc most important and most characteris+' UIC area, 
that at  Burnie, and to make more general systematic exanlinations of the other areas. On these 
soils, the most important economic questions include the value of liming and the establishment of 
pastures. Special attention has, therefore, been devoted to the lime status of these soils. 

During the year laboratory investigations into the chemical and physic,al character of 
similar red basaltic soils collected some time ago in Queensland and New South Wales were 
completed. 

I In  Western Australia, the soil investigations connected with a " wasting disease " of stock 
a t  Deninark (Western Australia) have been undertaken jointly by the State Department and the 
Division of Soils, the latter being responsible for the analytical work. In view of the recent findings 



with regard to the probable importance of cobalt in relation to both coast disease and the Denmark 
mastidg.disease, special attention has been devoted to the search for traces of heavy nietals in 
thcsc soils. Field work aL Deninark was completed during the previous year and attention during 
the present year has been directed principally to laboratory investigations. 

During the year contact was maintained with the Forest Department of Western Australia 
with reference to problems of pine nutrition and establishment, and also in connexion with soil 
surveys as an approach to the problem of site valntls. In  association with the Department of 
Agriculture a soil and vegetatjr;n traverse was made in the pastoral semi-desert country between 
Xeekatharra and Port Hedland. 

3. BacteriologicaZ Investigations.-The most recent development in the activities of the 
Division in the field of bactcriology has been the investigation of the nodule producing strains 
of bacteria associated with legun~inous plants with special reference to srrbterra~lean clover and to 
lucerne. The variability of natural strains within the two bacterial species concerned has p~+oved 
to be of great significance. A complete understanding of this variation is essential for the selection 
of the most highly e%cient strains for use uncier field conditions. 

Many of thc naturally occurring strains of the organisms associated with clovers have 
proved to be relatively inetrective in their capacity to give to the host plant its optiinum nitrogen 
supply. High infective virulence may not always be associated with high physiologic cEciency ; 
and, since subterranean clover has not been observed in the field free of nodules, benefits can only 
be obtained wlleil strains used for seed inoculation for field purposes possess ail infective virulence 
sufficiently high to offset the compctitive effect of strains less effective in their capacity to supply 
nitrogen to the host plant. 

An important consideration in the extension of trials of seed inoculation in the field is 
' 

that nodulatioil of the same or related legume species in the vicinity cannot be taken as final 
evidence that no benefits will be derived from the practice, for bouiiteous nodulatioil may be 
produced by relatively ineffective strains. 

The study of variation, particularly of the clover organism, is being continued, and the 
differential influence of host plant species will also be given due consideration. It is hoped 
materially to improve the technique for selection of most suitable strains for commercial use and, 
in the case of both legume species, further to extend the knowledge of field corlditions in relation 
to beneficial seed inocul a t' ions. 

VIII. IRRIGATION SETTLEMENT INVESTIGATIONS. 
A. VITICIJLTURAT, RESEARCH STATION (MTTRRAY IRRIGATION AREAS), ?V~ERBEIRT, VICTORIA. 

1. 1ntrocluction.-The Vii,icultural llesearch Station at Merljein is centrally situated in 
respect to Jlurray Valley irrigation settlements of tvhidl dried fruits are the major products. 
The proln!ems a t  present being investigated comprise principally the investigation of irrigation 
methods and the attendant problems in connexion with salt, seepage, agricultural drainage and 
the general preservation of soil fertility. 

Cultural practices, including the training and bruning of vines, and the processing and 
packing of the dried fruit also form an important part in the programme of work. A limited 
amount of administrative work, in organizing and bringing into practice the results of research, 
is also undertaken in co-operation with the officers concerned in the various States and with 
primary producers' organizations. 

While a number of short-dated problems of local interest to one or other of the various 
settleinents arise, the chief activities of the Station are long-dated investigations of major probleins. 

The geographical range of the areas in which the investigations are carried out is necessarily 
wide, as each area may vary in such important particulars as soil type, availability of irrigation, 
method of irrigation, the crops grown, and the general environment. Thus to cover urgcnt 
inquiries sought in the different centres, organized investigations have been established in all 
Murray Valley fruit-producing centres from TVoorinen (Victoria) to Mypolonga (South Australia), 
a total distance of over 300 miles. 

2. Results of Economic Interest.-Much of the work in connexion with irrigation has been 
designed to secure further data on the important qucstioii of the preservation of soil fertility. 
Considerable advancement has been made by utilizing the results of irrigation, salt, and drainage 
investigations. 

Over a period of years in the majority of irrigation settlements there has been an increasing 
area of land becoming wholly or partially unproductive. In  recent years an awakened interest 
in this aspect of irrigation has arisen and a growing conviction, based on results of research and 
rural practice, that the capital lost by rendering land unproductive niay be ptxaervzd. 

Similarly, investigations into the production of grapes, the processing of the dried product, 
and the fumigation and care of the fruit during storage and transport, have now advaalced to the 
point when the improvements suggested as a result of research are incorporat~d in many rnajor 
rout in^ practices. 



(i) Soil Preseruation.-Comprehensive surveys of free water in the subsoil, considered in 
relation to the condition of the plants grown and the irrigation methods employect, clisclosed a 
close association between free subsoil water and loss of soil fertility. Correctiorl is steadily f a  king 
place bv a recluced application of irrigation waters, and the lowering or removal of estahlislied 
free water by agricultural drainage. These remedial measures are now well advanced in the 
Jlildura district ; and organized drainage works are in course of construction in afyt~cted areas in 
Barmera and JTailierie, South Australia. In Nyah arid MToorinen (Victoria), and Itenr-rlark 
ant1 Herri (South Australia) the investigation of drainage problems is procecding. 

(ii) Irrigation Method.- The results of investigation3 dealing with the method of irrigation 
asp also now beiiiq utilized, and substantial jrnproveln~~iits have been effectod in many areas. 
For example, the Red Cliffs settlenlent of Victoria (9,000 acres) is now beinq irrizatcd in less 
tlnall tllrec R C C I ~ S ,  in contra~t ~ i t l ~  a six \vc,el\-s' comniunitp period in past years. Othcr setilerri~nts, 
principally Merlsein (Victo~.ia) and Herti (Sontl, Australia) are nlaking progress in a siinilnr direction. 
As such movenients afford greater eaciency in irrigation service, accompanied by a decreased 
cost in each irrigation service and greater preservation of soil fertility. their in~portance cannot 
be too highly htressed. Annnal losses occasioned by a prolonged inter-irrigatioa period have 
frequently been in evidence in the paqt, arid have been laryely avoided bj- present ~netliotls  hereby 
more frequent irrigations are rendered possible. Irnprovenlents in irrigation practice are 
necessarily brought abcut slowly, as they involve determination of the methods for ininimum 
efficieilt quantiticas of irrigation ~ a t e r ,  and, a t  a later tiate, structional alterations to clistributin,a 
clisnnels and appliances. 

(iii) Dried Pruit Products.-Two rrrarked disabilities of forrner years were associated with 
a lack of uniformity in the product, and inability to store or even to transport the products wit2lol;lt 
sr:rious losses from entomological pests of dried fruits. Both these rlisabilities are now of less 
concern. In recent years the fruit has been successfully held for periods up to 18 months, 
aiitl the overseas realization for the Aust~.alian prorluct has been satisfactory i n  comparison n ith 
competitive countries. Tnlprove(l processing and packing methotls, and the de~elopment of 
snccessf~ll metllods of  combating clried f r ~ ~ i t  pests have contributed very largelr to these succes;iul 
r~sults.  Marker1 clianges in the past year have been the standarclization and idoption of a highly 
efficient furnigant (ethyl forniate), and an extension of processins in the pac1;ing liouses to inclurle 
the application of oils at this stage to overcome the former variations resulting from applicat,ion 
Ly the producers intlivid ually. 

(iv) Viticultural Studies: - Viticultural studies of present colilrnercial interest conlprise 
svst~niatic ficld experinients on shoot control, the relation of different types of shoots to the 
{uality of the fruit, and in particular the balancing of fruiting \ \ r o o d  in relation to t h e  quantity, 
quality, and regularity of the crop. The results of this nork have been recently circulat,ecl ; and 
the inyrorecl methods are being taken up by growers. 

3. Irriyntion Problems.-The problem of the preservation of the fertijity of irrigated land 
is universal ; aiid special investigation osf each soil type is necessary to establish appropriate 
methods by which land may be efficiently irriqated rvitl~out adversely afitxtirig ~jroductivity. 
Thc investigations outlined hare been clesigned to improve faulty n~ethocls n hlc l~  have been 
usetl to the tletriment of the soil for rnaiiy years. 

(i) Nethod of Application.-The rate anti direction of soalrage varies witl~ each soil tvpe ; 
and field experiments are being conducted to measure soakage accnrately for deterlninati& of 
o~~t imunl  spacing of furrows, period of soakage, ancl obviation of excess free water. These 
determinations are then utilized in laying out methods of irrigation on a wries of small plots 
represe~ltirlg lrlajor soil types. 'Il'lle ultin~ate aim is to deterrninc an effective method of irriyation 
which does not entail soil wastage. I'lots for this purpose are located at  JfTailierie, Rarmera and. 
Berri (South Australia), and Red Cliffs, Merbcin, Xyah and Woorinea (Victoria). In each case 
t,lle work is carried out with the co-operation of the State officcrs concerned. 

(ii) Periodicity of Irrigation.--The periods at  which irrigation water is applied is of interest 
aBiculturally t o  tlie extent that provision rilust be made to irrigate before soil n-atcr is ciepleted 
to the point that plants suffer, and of interest econoinically in that an unnecessary number of 
irrigations should be avoidecl. The investigation is a lengthy one, as it comprises not only soil 
moisture determinations but laboratory detcrnliilatiol~s of soil constants for interpretation of the 
soil moisture results. The general airn is to secure an interpretation of the soil nioisture 
requirements, in reference to the plant growth and the season of the year, on each of the principal 
soil types. Six major soil types are a t  present utilized for the general inve~tigat~ion ; and one site 
for a special investigation ot the physiological effects of heavy applications of irrigation water a t  
the stage when the vines are flowering. 

(iii) Salt I*rwestigatio?ls.-An area of land on which the salt content prior t'o irrigation has 
been intensively mapped has now been irrigated for four seasons. The cllariged location of the 
salts resultant on irrigation has been mapped for each of the last four years. The data disclose 



that the translocation of salt, and the preservation and improvement of soil fertility, bear a close 
relation to the method of irrigation, the quantity of water applied, and to agricultural drainage. 
The annual survey has disclosed fairly coi~sistent results, and it is proposed that, future surveys 
shall be carried out less frequently, probably at two or three year intervals. The work on the 
" salt field " has been intensified, and now includes the leaching of salts by heavy applications 
of irrigated water on drained soils, and the specific reactions to soil conditions and the growth of 
vines on a site where the quantity of watcr applied has been controlled, and the depth of drainage 
varied. 

(iv) Ag~icultural D~cciizage.-,4 survey of the fluctuations of free suibsoil water to a depth 
of 10 feet has beell completed in selected regions in the Rerri and Barlaera areas (South Australia) ; 
ant1 the work is now being extended to Waikerie and Reurnark (South Australia) and nlildura 
(Victoria). Soil water movements in relation to agricultul.al drains have been recorded on selected 
sites in the 3lcrbein district. The work carried out so far represents nzainly an initial survey of 
the problem on which drainage systems now being commercially illstalled may be based ; and on 
which more tixtended investigations now in progress were planned. Reclamation studies on a 
large scale are in progress iin the Cardross section of Red Cliffs. The comlnunitp drainage system 
in this section is onc complete unit, over which the application of irrigation water, the discharge 
ant1 quality of drainage water, and the length of ii~terilal drains, are being systematically recorded. 

4. Viticultural Problems.-The investigation of viticultural problems is directed in two 
main directions. Fundamental research includes a study of bud development and the interaction 
on bud development of routine practices which affect po~vth .  These practices include irrigation, 
\vinter and spring pruning, balance of fruiting wood, proportion to fruit and growth, and the 
application of fertilizers. This portion of the work is being carried out in co-operation with the 
1)ivision of Plant Industry, and is a combined laboratory and field investigation. It is long-dated 
ill that resiclusl results disclosed in after years must bc taken into account. 

Field experirnents! based mainly on trial and yield results, are also in progress, being 
directed to an examination of traditional practices, particularly in cases where practice varies 
within one district for no obvious reason. Pruning, tincturing, the balance of fruiting wood, 
regularity of yield, and reconstitution of old and damaged vines, are embraced in this work. A 
special inquiry has been initiated into the problem of the soil nitrogen, as it affects vines growing 
~incller irrigated conditions. This inquiry covers several pluases. In  the first place the seasonal 
changes in soil nitrate are being followed in n~ai~urial plot's, subjected to various treatments. 
Tliese include a comparison of the effect of the ploughing in of leguminous cover crops as against 
the applicatioil of inorganic nitrog~nons manures. 

Supplementary studies arc designed to study the effect of the time of application of 
nitrogenous manures, with special regard both to soil nitrate content anit the need of the vine. 
This work includes field and pot cu1tm.e tests. 

Leaching losses, both on a laboratory and on a large scale drainage schenie, are also being 
investigated. These prelirilinary data are tending to modify considerably our views regarding 
the manurial need of the vine. They indicate that absorption of nitrogen takes place over a 
considerable period and they tend to eruphasize the fact that, if the practicc of consister~tly 
ploughing in cover crops is adopted, there is a very collsiderat~ly reduced necessity for applying 
supplementary manures. 

5. Ir'yuit Processing.-The incorporation of olive oil in the dips used prior to drying grapes 
< ( has in the past been as home made emulsions." Finer emulsions, prepared by proprietary 

firms, are now on the market, and the standardization of these preparations in the dips has been 
commenced. The inquiry is particularly necessary in the casr: of the " cold dip ", as both tlie 
finelless of the emulsion and the quantity of oil used react markedly on the fruit during the drying 
period. As this work necessarily includes storage trials, periodic examination will be continued 
during the full period over which the fruit is sold. The complete investigation combines laboratory 
and field examination in respect to the chenlical changes and coinposltion of the fresh and dried 
grapes, and of the substa~ices used in processing. 

The measureinent of moisture content, an important factor in keeping qualities, has been 
instituted by the standardization and incorporation in comnlercial practices of an electrical 
moisture meter. 

A new fumigant, ethyl formate, has also been standardized, and is being used extensively 
throughout Australia. 

6. Pastu~.e Plots.-A series of pasture plots have been sown at the Research Station, Merbein, 
to demonstrate the type of pastures that could be established in the llildura district, and to 
secure appropriate measurements as a guide to carrying capacity. It is considered that certain 
lands of marginal value within and around the settlements could be put to better use than at 
present, to provide grazing for working horses, and for the co:vs kept on some holdings for house 
supplies. 



The pwt;are plots were established in September, 1935, on a bask of simple p u p s  suggested 
as likely to be suitable to the district. In  addition, a sn~all series of lucerne plots have h e n  
established, for study of the different strains of nodule organisms on lucerne. This work is being 
carried out by Mr. Strong, microbiologist of the Council's Division of Soil%. 

7. Co-operatiox with State Departments and Primary Producers7 Organizatiolas.-The 
system by wllich the consideration of certain major problems and the initiation of research are 
jointly undertaken by the primary producers and officers of the State Departments colicerned as 
well as of the Council has been continued. Investigational Committees, on which the staff of the 
Merbein Station is represented, comprise the following :- 

Drainage Committee, Nildura District. 
Interstate Fruit Processing Committee. 
Nyah-Woorinen District Inquiry Committee. 
State Irrigation Committee for South Australia. 
Citrus Advisory Committee for the Lower Murray. 
District Advisory Boards for Irrigation. 

The work of Committees of this nature includes consideration of urgent problems, 
recommendations for improvelnent in method if sufficient infornlation is available, and initiation 
of research. Arrangements are then made for the investigation of urgent problems at an oxisting 
institution, with due regard to prevention of overlapping of activities. 

In  connexion with the research sought by these Committees, the Merbein Station is engaged 
in problems relating to drainage, fruit processing, and irrigation. 

S. Pi~~al.zcin1 Assistance.-Various bodies connected with the dried fruit industry grant 
financial assistance to the Merbein Station. The total annual contributions now exceed 23,000. 
The contributing bodies include the Australian Dried Fruits Control Board, the four chief packing 
companies of the llildvra district, and the Nyah-MToorinen settlers. The Dried Fruits Board of 
South Australia, the State Etivers aizd Water Supply Commission of Victoria, and the Lands 
Department of South Australia also contribute, by constructional work and the supply of water, to 
the upkeep of various experiniental plots. 

B. CITRICULTURAL RESEARCH STATION (MURRUMBIDGEE IRRIGATION AREAS), GRIFFITH, NEW 
SOUTH WALES. 

1. General.-The investigations a t  this Station, which is financed partly by the Water 
Conservation and Irrigation Comnlission of New South Wales, have yielded results of great value 
to the irrigation settlements, and useful progress has been niade during the past year. Tlle Station 
has also received valued co-operation from the Gri6th Producers' Co-operative Co. Ltd. and from 
local gowers, particularly with respect to the cold storage investigations being undertaken. 

The Station has 34 acres planted to citrus, which comprise field experiments concerning 
fertilizers, green manuring, bud selection, irrigation methods, citrus preservation and other 
investigations. 

The following account summarizes these and other laboratory and field investigations 
in progress. 

2. Green  nuri ring.-It has been previously reported that winter green manure crops such 
as tickbeans (Vicia fabn) have led to an increase in both the size and yield of orange trees. 
Summer-growing green manure crops such as cowpeas, lucerne or Bokhara clover have proved 
unsatisfactory owing t o  the competition of the green crops for soil moisture during the summer 
months. 

The practical results of these experiments have been widely adopted on the irrigation 
settlements ; and since the results of these investigations were first published, the practice of 
winter green manuring has increased at the rate of about 33 per cent. each year. Whereas formerly 
practically no g.reen manures were used, it is now the accepted practice on well managed orchards. 

In an extension of these investigations, trials of various winter grown legumes carried out 
for some years, indicate tickbeans as being most suitable. 

Fundamental investigations are in progress to determine the causes for the effect of green 
manwres in increasing plant growth under the conditions of tlle irrigation area. Extensive studies 
of the soil nitrate content throughout the year revealed that nitrates are quite plentiful, even to 
co:lsid~ralnle depths, both where the orchard soil is maintained in a state of clean c~~ltivation a i d  
~vllere green rnanures are used. In tact, more nitrates are present throughout the year in the cleail 
cultivated plots than in the green manure plots. In a,ddition, investigations have revealed that 
heaty dressings of non-organic nitrogenous fertilizers fail to have the same effect as green manures. 
Repeated green manuring llas been found to alter the soil struchure fa~youralnly, and 113s a slight 
though ux~ilnporta.ilt effect on the water l~olding capacity of the soil ; but both these physical 
effects are ruled out as explaining tlx! marked effect on plant growth noted. Po t  experiments, using 
ignited soil, show t'hat wheat in the early seedling stage makes just as satisfactory growth where 



mineral salts are added as where green leguminous plants are added. Within the course of 
a few weelis, however, plants in the soil devoid of organic matter show sigris of distress, whilst 
those manured with the leguminous refuse show healthy growth and rapidly overtake them. 
This line of investigation is being followed up. 

3. Fertilizer Experiments.-The fertilizer requrements of citrus trees are being studied both 
from the point of view of the effect on the size, yield and health of the trees, and of the quality 
and chemical composition of the fruit. 

4. Alte~nute Cropping of Vcdenciu Oranges.--The investigation of the objectionable cropping 
of the Valencia orange is being carried oxit in co-operation with the Division of Plant Industry. 
On the irrigation areas the Valencia orange tree bears heavy and light crops alternately. The 
fruit of the heavy crop is inclined to be undersized and that of the light crop overlarge and coarse. 
It has been found that partial renloval of the newly set crop during the heavy crop year increased 
the setting and crop the following year. The heavier and the earlier the thinning, the greater 
the effect. The removal of the fruit as late as August will influence the blosso~ni~lg and setting 
that occurs a few weeks later. The removal of part of the crop in January (just after setting) 
has only a small effect on the ultimate size of the remaining fruit. This suggests that the small 
size of the fruit of t l ~ e  heavy crop year is largely due to the heavy blossoming, and only to a small 
extent due to the maturing of the heavy crop. - 

The investigations are being continuei and include studies concerning the effect of time of 
application of nitrogenous fertilizer. 

5. Colcl Storage of Citrus E"ruits.-The citrus preservation work being carried out a t  Griffith 
forms part of the extensive investigations conducted at different centres by the Council, in 
co-operation with State authorities. The Station's investigations deal mainly with the effect of 
orchard environmental factors on the keeping ciualities of oranges, and the variation in the 
kee~ing aualities due to environmental conditions. 
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Previoi~s work has shown that the keeping qualities of oranges vary from farm to farm, 
and it is important to determine the relative influence of the large numbers of orchard factors 
concerned. The effect of different methods of e een  manuring and different irrigation practices 
are being studied. Such factors as time of pickmg, method of picking, and processing methods 
are also receiving attention. 

A statistical study of the variability in the chemical composition of oranges was concluded. 
6. Frost.-The Gost menace is serious in many of the horticultural districts of the 

Commonwealth, and many aspects of the problem are studied a t  Grifith. Investigations 
concerning the influence of uncleared nlallee scrub on the incidence of frost, and concerning methods 
of protecting young trees from frosts, have been referred to in previous reports. 

A large portion of the horticultural section of the Alurrumbidgee irrigation areas has been 
mapped according to the frost liability of the localities. Frost prevention by means of orchard 
heating are under investigation, and the use of chemical smoke screens for the same purpose has 
received attention. During the year a report was submitted to the New South Wales Water 
Conservation and Irrigation Commission on the frost liability of the Lake View maUee area, 
which it is ~ r o ~ o s e d  to develo~ for settlement. 
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7. Perma.nent Pastures.-A trial and local demonstration of permanent pastures has been 
laid down. These include variety mixture trials and fertilizer plots. 

8. Irrigation Investigations.-,1.f1lch of the widespread damage due to faulty irrigation can be 
corrected by following certain general principles, but often this can be done only within wide 
limits. Investigation and extension work is handicapped by pronounced lack of f uildarnental 
data on the complex relation between soil type, slope, length of run, flow and other factors in 
irrigation. The Research Station is concentrating on this aspect, and is worlting in close touch 
with the soil survey of the Murrrrmbidgee irrigation areas now being concluded by the Council's 
Division of Soils. The following o~ltlines the chief aspects under ~n~~estigation :- 

(i) Soakage Units.-Inve~tigat~ions were conducted on a large number of methods for rapidly 
obtaining the soakage characteristics of soils on a quantitative basls. The soakage rate and profile ! were deterininell from cylinders or square boxes enclosing areas up to  .25 square metre. These 
tests related to the effect of area, surface conditions, depth in soil, and general methods of obtaining 
uniform conditions for comparing soil types. The studies were extended to soakage from standard 
lengths of furrow designed to approxinlate actual irrigation conditions. The technique already 
developed for the further extension of these methods to large scale furrow irrigation has beell 
outlined in previous reports. 

(ii) Avdy of ~eseaych Station Soils.-Soakage unit tests on permanens green manure and 
lucerne plots croI&ed for some years showed rnarlted variation in permeability due to cultural 
conditions. Under orchard conditions for a number of years, these moderately heavy 
soils became decreasingly permeable, especially under clean cultivation ; and difficulty is now 
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experienced in applying sufficient water in a reasonably short time. The same soil type under 
lucerne for several years, ho~vever, has a high soakage rate. The lucerne field has now been 
planted with citrus for duty-of-water investigations, and a long-range study has commenccd to 
determine any subsequeilt changes in permeability. 

Furrow tests are being conducted to ascertain the irrigation reqnirements of the Research 
Station soils. The technique and principles developed in detail here will facilitate the 
determination of the irrigation character.istics of other soil types on the area. 

(iii) Ilzvestigatio~b o j  Lake Vieto ilfallee Soils.-At the request of the New South Wales 
Water Conservation and Irrigation Commission, an investigation was commenced on the 
il-rigation characteristic8 of a large area of mallee, which it is proposed to develop for settlement. 
The Division of Soils classified the land into six chief soil types, and, using .25 square metre soakage 
units, a rapid recoiinaisssrlce was made of these. A preliminary report has been submitted 
iridicatins tlle characteristic permeability and soakage profile of each type. From the soil survey 
and this irrigation data, future ~vorl.: will be concelltrsted on the thwe most promising types. 
For quantitative comparisons between these soils further tests mill be conducted on locations 
selected to represent the range of soil variation in each type. 

(iv) Soil Salt Studies.-The nlovement of the soil salt due to t'he soil moisture relationships 
is being studied by means of specially constructed columns of soil in its undisturbed state. Wllere 
a water table is maintained at  I metre from the surface by tlle supply of water from below, salt 
has inoved towards the surface. After two years no surface accumulation has occurred where a 
water table has been maintained at  50 cms. by addition of rainwater to the surface. 

(v) Other Irrigation worlc.--,4 long term i~~vestigation has been cornmenced on the relation 
between moisture content and permeability. Thc significance of soil structure in situ, soil 
texture, and y ermeability is also being investigated. 

IX. YOllEST PRODUCTS INVESTIGATIONS. 
1. General.-The outstanding feature of the year has been the gradual move towards 

conipletion of the new building in South illelbourne to liouse tlle Division's activities. It is 
anticipated that building operations ~vill be completed before the end of August and the Division 
should be installed in its new home by the end of October ; though thcre mill still remain much 
to be done before the work will be able to proceed sniootllly. 

A start has been made in moving some of the plant and erecting i t  in its new position ; 
but owing to inany delays in the erection of the extensions to the main building, it has not Lee11 
possible to make the progress planned. I t  is pro~rosed to make the move without stopping the 
work of the Division as a whole. This will necessarily mean spiceading the move eyer a long time, 
and, further, necessitates very caref~il planning. In selecting the site for the Division's permanent 
location, many factors had to be taken into account ; and without a careful balancing of these, 
the opinion might be held that a larger site should have been selected. That there will be some 
inconveiiience 111 the future, owing to the restrictccl area, is undoul)tcd, but this was held to be of 
minor importance when compared with the advant'ages of the very central ~:osition, close to the 
centre of the timber industry. Such inconveniences as arisc can 1)e rrlet. I)l:t the tlisadvantages 
of an unsatisfactory location cannot be removed. 

Provision has been made for a four storey main building, of wl~ich three storeys have been 
erected. This will house the niain storage rooms, administration, library, lnuseuni and laboratories 
for I)reservation, chemistry, physics. aiid wood st,ructure. S o  atteulpt has been inade to furnish 
these laboratories in an elaborate manner. The f~mds provided mould only allow the provision 
of essential services, and the fittings, though good, are siniple, aiid adequate for tlie rcq~~ireme~lts 
of t'hc work. 

In addition to the main building, thc~se are four extensions. One houses the boiler 
equipment, seasoning, and ~)reser~-ation laboratories. A second pso~ides for wood and metal 
worksllops; a third forms tlle timber ulechanics laboratory, and the 600,000 Ib. testing machine 
pro\rided froin the generous gift of Mr. Russell Grimwade is beiiig erected therein. The fourth 
extension will be a sawmill for handling the largc size timber \~hich is sent in for testing. 

In this fine building, with room to work in comfort, and -4th excellerit equipment, i t  is 
hoped that the usefu1nt:ss of the Division's work will be greatly extended, and certainly 

the conifort and convenience of the staff, which now numbers over 50, will be immensely iniproved. 
The period of eight years in which the work has been housed in great discomfort has not 

been altogether a disadvantage. 'I'he staff has learned to make good use of such space and 
appliances as have been available and much valuable eq)eriencc has been gained as to lx~hat is 
really essential. This led to a far more satisfactory and efficient design of the new buildings than 
would have been possible some years ago. 



The Chief of the Division left in March for a visit to the main centres of forest products 
research in C'anada, United States of America and England, before proceeding to South Africa 
to attend the fourth British Enlpire Forestry Cionference. This was the first of such conferences 
at  whic.11 any attempt has been made to give prominence to forest products research. On previous 
occasions, allnost all the time has been spent on discl~ssion of sylvicult~~ral problems. 
Representatives of forest products research institutes in Canacla, England, South Africa, Burma, 

1 Malay and Australia 11.ere prcserlt and hati the first opportunity of jointly discassing t'heir conlnlon 
problems. 

One result was that i t  was found esselltial to reconllnend the calling of a special conference 
1 of forest products workers before the next general conforcnce in 1940, rspecially to consider 

methods of standardizing certain methods of testing. It was further decided that a special 
conirnittee sliould be set up to collhider methods of preventing. unnecessary overlap in the 
progamines of Ernpire laboratories. A beginning has been made In this direction. - 

Two very noticeable results of the deliberation of the general conference were the evidelices 
of a growing understanding of the irnnortance of forest products research in general forestry 
proyrammes and of a growing appreciation by the two main divisions of forestry of the other side 
of the work. And, further, the clear denlollstration that existing statistics iil regard to production, 
consumption, and nlarketing of timber are hoj~elessly inadequate and unable to present even an 
approxiiimtion to the tlrue facts. Efforts are planned to improve this position. 

Mr. S. A. C'larke, Deputy Chief of the Jjivision, carried on the work during the Chief of 
1)ivision's absence ; and as the new building brougllt a tremendous anlount of additional work, 
he had to carry a very heavy burden. 

In regard to exhibits of forest products, the Division for the first time in its history had a 
srnall display, iIlustrating some of its activities, in the Ideal Homes Exhibition, held at  the 
lGsl-tibitiorl Buildinp, Melbourne, from 21st Fehruary to 7th March, 1936. The space available 
was small, but into ~t was crowded material to show something on the methods of attack by white 
ants ancl how to prevent their damage in houses, a demonstration of the electrical inoisture meter, 
and of t l ~ e  efl'ect of using green tirnher in the construction of doors and other fittings, in comparison 
with kill3 dried material. Other illustrations a-ere given 011 methods of tinher corlstrnction. The 
exhibit attracted a great deal of attention and led to many inquiries froin interested visitors. 

So successful~was this effort, that i t  is planned to considerably estcr~d this type of activity I in the future, for 110 rilatter hoxv widely publications are distributed, nor how inany articles appear 
in the press. there still 1.eniains a large pr~port~ion of the population 1vI.lic.11 is not effectively reached, 
and such cxhibitions seem likely to prove a nlost satisfactory way of reacliillg many of these people. 

Airmng other interesting lines of work developed during the year, a f11ll stutly was made 
of the veneer anti pl~~wood industry in Queensland, wit11 special reference to gluing practice. This 
survey let1 to recommendations for irnproveinents in the industry. 

Tile growing interest by large timber users in preservation processes has been a great 
encourage~rlcllt~ to tllc llivisio~; to extencl its ir~vestigations in this field. d large number of co- 
operativil projccts have now hee~ l  i~litiated and these are l~eing closely watclleti by a large number 
of interested inquirers. There can be no cloubt that in a few years de~relopments in this field 
in Australia will be similar to those which followed in the practice of seasoning as a result of the 
1)i~-ision's work. 

This latter continues to grow in every State, and there are now 376 kilns in operation in the 
('omn~on~vealt'h; an ir,c.rease of 68 for 1935-36. It is interestillg to note that the l'resident of the 
ltoyal ITictorian Institute of Architects referred in his annual addrcss to tlze influence that kiln 
seasoning and reconditioning had Elad in developing the use of local timlicrs. It is only a few 
years since most architects, builders, and many engineers lookecl llpon kiln drying with suspicion 
and cornpared it unfavourably with what they called " natural seasoning." 

Steady progress is being made in stutlying the physical and strength properties of our 
timbers. l'lle volume of work yet to be done to fill in the gaps in elementary knowledge of tllese 
properties is very large, and yvars will pass before these somewhat tedious nieasure~nents can be 
completed. Progress report's will shortly be published covering data obtained up to &he present. 

It will not be many years before the regrowth timbers, which are bciug grown on cut-over 
forest areas, will necessarily form an increasing volume of the timber available. I11 anticipation 
of this period, extensive studies of the properties and treatment of such timbers are being carried 
out. The results of this work will form the basis of much of the future tirnber practice. It will 
be possible to begin to publish some results very shortly. 

'I'l~e work on fundamental paper-making properties of hardwood fibres, carried out in co- 
operatioil wit,h Australian Paper Nanufacturers Ltd., is progressing satisfactorily. Difficulties 

. 

in the analytical procedure were met with in the early stages, and these have to be overcome before 
re~ult~s of ~~tzrious treatmentls of pulps can be properly interpreted. 

I 
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A field of investigation is an attempt to develop a plastic from-sawdust. This 
is based on work begun a t  the Madison Laboratory. Some Australian timbers seem to  offer 
particularly good possibilities in this direction. 

In addition to developing suitable drying schedules and general advisory and educational 
services on seasoning, researches are being carried out on kiln aerodynamics, information on which 
is essential to improvement in kiln design. The first of a series of articles on this work has been 
published in the Journal, and others are ready for publication in future issues. 

Grading studies in Tasmania and Victoria are now completed, and reports are being 
prepared. Kew South TJTales and Quecnslaiid timbers will be studied in the coining year. 

The erection of the first wooden fire tower using wood connecters in Western Australia 
has created a g~ea t  deal of interest, and inquiries have been received for design of other to~vers. 
Preparations are well in hand for a series of tests on built-up columns, and await the erection of 
the 600,000 lb. testing machine. This form of construction is certain to develop greatly and proper 
design must be based on actual tests. 

Among not:eble gifts received by the Division during the year, almost all the timber for 
the new building was donated. Thanks are due to tlie following for their splcndid help :- 
Tasmanian Timber Organization, Western Australian Forests Department, Alillars' Timber & 
Trading Co., State Saw Jlills, Western Australia, Associated Country Sawmillers of New South 
Wales, Queensland Forest Service, Sontll Australia11 TVoods and ~ o i e s t s  Department, Victorian 
Forests Commission, and Victorian Hardwoods Ltd. The Qneenslaiid Forest Service, in atlditio~i, 
made a grant of £250 to the Division, and the Queensland Plywood and Veneer Board repeated 
its donation of £100. 

Thanks are also due to the Britsh Australian Tobacco Co. for the gift of several hydraulic 
presses for glue work, and also to the following who made donations to the Division :--1-Iolden's 
Notor Body Builders, and Nessrs. McLaren & Co. Pty. Ltd., Pitzroy. 

The very happy co-operation existing in the past between the Division, the timber trades, 
Forest Services and overseas Forest Products Laboratories has been continued. It is not possible 
to single out any particular body as all have given valuable assistance to the extent of the calls 
made upon them. 

2.  Wood Structure.-(i) Wood Anatomy.-The work on the investigation of the structure 
of various Australian timbers and the development of identification methods has been continued. 
Following the adopted procedure of considering these timbers according to natural groupings, 
attention has been directed to the natural orders :-Cunoniaceae, Xeliaceae, Sapotaceae, 
Ebenaceae, Styracaceae, Rutaceae and Coniferae. In  the case of the Coniferae (covering all 
non-pored timbers), methods of identification were investigated for the separation of the Australian, 
New Zealand, anti Northern Hemisphere species. - - 

It is proposed to prepare for publication the inforriiation obtained on the anatomy of the 
woods of the Rutnceae, which fanlily contains important timber producing species, e.g., silver 
ash, crow's ash, Queensland maple, and others of tlle genus Plindersia. 

Further work along the;e lines has been directed to the intensive study of the various 
eucalypts and other tiinbers of tlie Jlyrtaceae i11 order to iinprove existing methods for their 
identification. 

(ii) Basic Density.-In the further investigations of variations in basic density (oven dry 
weight and volume when soaked) within a tree and within a species, samples from six trees of 
red tulip oak (Tawietia argyroclendron var. perabta) and from 27 trees of spotted gum (Eucalyptus 
maculata) were studied. I11 tlie spotted gum particularly thore ~ 1 - a ~  but little variation, 80 per 
cent. of the results falling within a narrow range. The remaining 20 per cent. were obtained from 
the wood taken with a radius of 4 cm. from the pith. Outside that zone the density was found 
to be reinarkably uniform. 

I11 connexion with routine identification work, basic density determinations were carried 
out on the woods of the Rutaceae and Jlcliaeeae. 

(iii) Causes qf Britt1eltess.-Investigations have been comnienced to determine the 
relationship'between brittleness and wood structure. It has been found that " broken fibres " 
are of common occurrence in the brittle heart of numerous species of eucalypts, and that minute 
compression failures are also present in the same areas. It has also been found, however, that 
these features are associateci with brittleness in the case of numerous timbers other than eucalypts. 
Thus, it is apparent that " brittle heart " is more widespread in Australian timbers than was 
realized. Experiments have shown that it is common in the various species of young eucalypts 
grown in South Africa. 

The nature of the brittleness' developed in wood which has been subjected to high 
temperatures is being investigated. From results available to date. it seems that " broken 
fibres " arc not associated in general with brittleness due to causes other than " heart ". 



In furtherance of these investigations, attempts will be made to examine the nature of 
the actual faih~res in the fibres themselves. 

(iv) Conlpreasiofz Wood.-Further investigations have been made of compression wood 
in hoop pine. The most interesting fact revealed was that the area of supposedly normal wood 
opposite to the compression wood zone was full of macroscopic and microscopic compression 
failures. Broken fibres were also found to be numerous in this area. In following up these 
points, samples from a very young tree of P. mdiata (3-4 years) i11 ~5~11ich compression wood had 
been artificially protlaced, vce1.e examined. While in this case the area opposite the compression 
wood did not give broken fibres of the same nature as those found in the hoop pine log, there 
were indications of fibre weaknesses and of cross breaks in the cell walls. 

(v) Papes-nzaking Fibres.-Numerous determinations have been made of the length and 
breadth of the fibres from various sulphate pulps prepared from different species of eucalypts, 
and the ratios of length to breadt,h compared. It was found that jarrl~h pulps which gave trouble 
in paper-making had the lowest ratio, approximately 35 to 1, which is lower than is usual in 
eucalypt fibres. 

The effect of the addition and removal of wood gum on the beating properties of fibres 
from E. siebe~inna was followed microscopically. The type of fibrillation caused by the beating 
was rnarl<cdly different in the case of fibres from which the wood gum had beenremoved. This 
diff'erence was also apparent when fibre swelling tests were carried out. The removal of the 
wood gum reduced the swelling propensities. 

(vi) General.-The Senior Wood Anatomist, who was absent during 1935 on special leave, 
attended the meetings of the International Wood Anatomists' Association, held under the aegis 
of the International Botanical Congress in Amsterdam during September, 1935. He also visited 
the Forest Products Laboratories in Great Britain, United States, and Canada, the Yale School 
of Forestry and the Imperial Forestry Institute, investigating latest developments in the study 
of wood anatomy. 

Arrangements have been made for the exchange of authentic wood samples with the idea 
of huilcling.up t,he Division's collection of world timbers. 

Dnniig the year, the services of the Section were called on for 220 identifications, as well as 
for the distribution of general information on wood structures and botanical and trade names. 

3. ~Jtilixatio~z.-In the Utilization Section, timber grading projects have been intensively 
developed. Field work initiated in Western Australia and continued in Victoria in previous 
years was extended in 1935-36 to South Australia, Tasmania and New South Wales. The 
collection of data on the defect characteristics of sawn timber and sleepers proceeded in order 
to give a broad view of the qualities found in typical supplies of the principal Australian timbers. 
Sawmill outputs were sub-divided into both product classes and quality classes. Prom records 
of the lir~iting defects, the distribution into standard grades was determined, and the effect of 
amending the defect liniits was gauged by determining the grade re-distributions. It was 
found that strict application of standard grades would severely limit the production of the products 
they are intended to cover, and that the trade placed arat l~er liberal interpretation on the defect 
lirnits to increase the yields. None of the standard specifications proposed to  date appearedto 
be observed strictly by producers or insisted upon by consumers. Notlified limits have been 
tried with the principal timbers, a,nd those showing promise of simplifying or improving grading 
practice will be tried out on all timbers enlhraced by the grades. This riicthod of approach to the 
formulation of rational grades will, it is hoped, largely supersede the former method of deciding 
defect lirnits without the necessary guides to their effect on timber utilization. 

The secretarial work for the Standards Association's Timber Sectional Committee was 
continued. Daring the year draft Australian standard grading rules for hardwood paving blocks 
and for Pinus radiafn milled floorings, linings and weatherboards mere issued for public comment. 
Progress was made in drafting specifications for milled products of New South Wales and 
Queensland timbers and fwther steps taken in preparing specifications for doors, window sashes 
and frames, mouldings, joinery stock, plywood and solid core stock. The important question 
of standardising the common names of the principal timbers of Australia also received the 
consideration of Committees in three States. 

Preliminary consideration was given to surveying the uses of timber in building 
construction. Timber does not enjoy a popularity as a material of construction commensurate 
with its many excellent technical properties. Enlphasis tends to be placed on its disadvantages 
rather than on its advantages. NOW far the linlitation of use is due to faulty construction, to 
imperfect preparation, or to unwarranted prejudices are questions which are of outstanding 
significance to the timber trade. Already improved seasoning and grading has regained some 
lost ground, especially for local flooring and joinery timbers, but, as yet, little progress has been 
made in developing methods for cheaper or sounder construction, or in improving the finished 
appearance of wooden structures. Liaison tias been maintained with the Building Tndrlstry 
Congress. 



Further study was made of factors affecting sawmilling efficiclncy. Output tables for a 
range of tree a i d  log sizes were constructed, and the grades from a ]:umber of prune\{ ljlantation 
softwood trees compared with unpruned. The econorrlical size of log for on. softwood operation 
was indicated. Descriptions of equipment and sawing methods in a large numhc-r of sawmills 
were accumnlated, and these will be used in the development of more efficient sa~vrnills. Two 
sa~vmills and a veneer plant were designed cluring thc year, and enquiries answcreti relating to 
bandsaws, portable power f(1lling saws, tractors, end-matching machinery. box book s!ice:.a, and 
sawdust burners. 

The inquiries on timber utilization problems received from corresponderits and visitors 
steadily increased. Coritacts with the trade were extended to embrace a larger 1111inber of 
manufacturers and users of wooden products. Among the diverse inquiries receivcd were those 
for timbers suitablc for agricultnral implements, berry baskets, blind rollers, boats, butter 
boxes, cricket bats, croquet mallets. cross arms, fabric rollers, fancy veneers, flooring of factories, 
mining timbers, motor truck bodies, pencils, presentation tables, salt tanks. stocking forms. 
turnery, vats and window sills. Conversely, other inquirers required to li-now the uscs t.o which 
various species werc suited. 

4. Tirnbe?. ~9erxsowing.-IAaboratory work occupied the chief place in the activities of this 
Section ; but trade contacts and eriucational work were not in any way neglected. The work 
done at  the laboratorv was mostly in connesion with trhe developlizent of suitable schedules for 
the kiln seasoning of' Australian timbers, nlid at  the requost of various timbcr orqanieations. 
An outstanding feature of this work was the attention paid to the seasoning of t~lriher from 
immature trees of various Eucalyptus species, the object of the work being the. more efficient 
utilization of forest thinizings. Queensland and New South Wales timbers have receiveci most 
attention during the year. An interesting problern has been the development of a ~at~isfactory 
seasoning technique for itrooden ~~rintimill bearing hloclts. 

Some advances have been made regarding details of commercial kiln design and construction 
and in connesion with the fundamental problems of kiln acrotlynamics. 

A new project was commencecil relating to changes in moisture content of kiln dried material 
shipped from Western Australia to Victoria. The results so far obtained intlicate tllttt no 
appreciable change is likely to  occur. 

Trade contact work has been confined for the most part to visits in and around Slelbourne, 
to interviews at the laboratory, and to answering numerous written requests for information. 
The shortage of staff occasioned by the absence abroad for eight months of the year of the Senior 
Seasoning Officer made i t  necessary to curtail visits to interstate plants. During the year, 
nearly 60 new kilns were installed in Australia, most of these being in Queensland and Tasmania. 
There is, however, no indication as yet of a surplus of kiln dried material on the market. 

Educational work was carried out through the medium of correspondence courses, lectures, 
demonstrations, and the publication of art,icles relating to seasoning. During the year three 
visitors spent varying times with the Section undergoing training as kiln operators. 

5. Timber P1zysics.-During the year a large amount of routine work, mainly on the 
determination of shrinkages, fibre saturation pojnt's, and densities of Australian timbers, and on 
the estahlishmcnt of species correction figures for use with electrical moisture meters lias been 
carrieci out. The work lias covered ncarly 200 different specir~s. 

A considerable adva~lce has beer1 made in connexion with the problem of fundamental 
shrinkage, and the investigatiolls carried out included the effect on shrinkage of such factors as 
subjecting both green and air dry material t o  high temperatures and using various air drying 
te~nperatures and rates. The results of the work of the last two years on the question of 
f uxndaimental shrinl<age have been collected together in form for publication. Additional 
equipment, recently obtained, will enable this study to be purdued in even greater detail. 

The number of . blinker " electrical moisture meters in use in Australia has increased during 
the year from 103 to 133. With the object of inzlrroving the batteries used with these rnetcrs, 
the Division, in co-operation with a dry-battery manufacturer, is carrying out tests with specially 
prepared light duty units. Already promising results have been obtained ; and it seerns probable 
that a battery will shortly be available which, for use in " blinkers," will have double the life of the 
present unit. 

The method developed by the Division of using electrical moisture meters for testing 
veneer sheets has been the subject of considerable interest. The fact that veneers used for their 
cabinets are tested for moisture content by this method has been made a feature by a large firm 
of manufacturers. 



A further extension to the utility of electrical moisture meters has beenmade in connexion 
with the testing of pole timbers to determine their suitability for certain preservation treatments. 
Also an investigation of the possibility of using electrical moisture meters for determining moisture 
conteults above the usual upper limit of these instruments, that is 24 per cent., has shown that 
a relatively simple design of instrument could be used to obtain a close approximation to moisture 
contents between 24 per cent. and 40 per cent. 

A working plan has beer1 prepared and equipemnt obtained for a comprehensive 
investigation of the more furida~nental aspect of collapse and its removal. JIaterial for these 
tests ic: being prepared, and the work will probably occupy a considerable amount of the time 
of the Section during the coming year. 

6. Wood Cfhemistry.-(i) 1ntrodzcction.-The work of this Section has been directed to an 
increasing cxteilt toward investigations in to the fundamentals of paper-making from the eucalypt 
moods. This work was inaugurated in co-operation with the Australian Paper AIanufacturers Ltd., 
in February, 1935, anci besides proceeding according to a broad working plan, has involved a 
number of other important projects. Chief among these has been a comprehensive review of the 
existing analytical methods for pulps. The study of the lignin determination has reached a 
stage which may be left, at  any rate, until a mors satisfactory definition of lignin is evolved. 

(ii) The IdentiJiwtion of Wood ,!by Chemical &leans.-The examination of the alkalinity 
of the ashes of 40 light coloured woods of the gcnus Eucal,yptus has been completed, and the 
figures obtained will be found to be a valuable aid in identification. ,4 preliminary examination 
of the aqueous extracts from the same woods has been carried out. 

(iii) A SZudy of the Lig?~ilb 4)efer~fiinution.-As already stated, this study is regarded as 
having reached a definite stage ancl a publication has been issued covering the latter portion of 
the work (Yamphlet No. 62-The Chemistry of Austmlian Timbers : Past 5-A Stud!/ of the 
Lignin Betermination I I I . ,  by W. E.  Cohen). This has been mainly concerned with the inflizence 
of furfural-yielding substances on the lignin yield, ancl the use of sodium sulphite for removing 
kino-like substances from eucalypt woocls. 

(iv) Tlre Formation of Plastics from Wood.-An attempt has been made to apply to 
Australian timbers the methods for preparation of wood plastics developed by the United ~ i a t e s  
Forest Products Laboratory, ,l.Zadison, Wisconsin. No very rnarked success has been obtained 
using a preliininary hyd~solysjs, and little actual binding occilrred in the finished article. However, 
an examination of the unlzpdrolysed sawdust has indicated the possii3ility of preparing well bonded 
products from certain species. At present a systematic study is being made of the optimum 
conditions for the moulding of articles both from coarse sawdust and from sawciust ground in 
the impact mill. This material is not pre-treated arul the products obtained would appear to 
have conimercial possibilities, on the one hand as a fibre board, and on the other, for the production' 
of cheap moulded articles. 

(v) Pulp uand Papm Ifzvestigatio?~s.-Untler the main working plan, logs from two trees 
of E. sieberiana have been obtained. Representative sections from the larger tree have been 
chemically examined, and Australian Paper 3lanufacturers Ltd. have carried out pulping 
experiments on some of these, using a small rotary digester which has been recently designed 
and installed at their laboratory. Analytical work on thesc pulps is proceeding. 

During the earlier part of the year, the examination was undertaken of the chemical 
composition and wet-beat'ing properties of samples of a Eucalyptus sulphate pulp treated in a 
number of different ways. These indicated a relatioiiship between wood gum content and wet- 
beating properties, altllougll this relationship was not necessarily proportionate. Fo!lowing upon 
this result, a further experiment was carried out which involved the extraction of wood gum from 
one pulp ancl addition to another, and consideration of the strength development of the pulps 
on beating. The results of this worli indicate superior strength development of the pulps to 
which wood gum has been atidcd. It now appears possible to some extent to correlate wood 
gum content with pulp strengt,h development on beating, and this work will he extended in the 
near future. 

An investigation was also ui;Jertaken into the difficulties experienced in sheet formation 
with pulp from E. ma~ginata ; but it was not found possible to correlate the defective paper- 
making qualities with chenlical aiialysis. There are indications that the cause ma,y be a lower 
ratio between fibre length and dianleter than is usual in eucalypt fibres. 

(vi) The Met1zod.s of' Wood and Pulp ~ilnalysis.-31inor investigatioi~s have been made 
into the d~t~erminatioil of cl~lorine and copper iiumbers, and a further investigation has been 
undertalren into the use of chlorine gas and chlorine water in determining Cross and Bevan 
cellulose. 

The mannan determination has so far been found unsatisfactory when applied to eucalypt 
woods and pulps, and will be investigated further. Considerable work has been carried out on 
the pentosan deterinination which is regarded as being of major importance. This work is 
incomplete and will be pursuetl during the coming year. 



Ritter's method for the determination of holocellulose in woods has not been found 
applicable to  eucalypt woods, and various alternatives are being investigated. 

The method for the determination of arsenic in treated ~voods was finalized and published 
in tho Journal of the Council (Vol. 9. No. 1, February, 1936). 

7. Timber Mechanics.-The work of this Section for the year under review may be 
classified under six headings :-(i) Steam bending of wood, (ii) Minor tests on all authentic samples 
received by the Division, (iii) Compreheiisive standard tests on selected species, (is.) Tests on 
built-up structures and struzctural sized members, (v) Special tests, and (vi) Design of timber 
structures. 

(i) The Bending of Wood.-The experimental bending machine was completed, and a 
start made on systematic tests of red tulip oak (Tarrietiu argyrodendron var. pernbta). The 
results to dat,e indicate that this species bends better than most Australian timbers, but that 
it is inferior in bending properties to such overseas species as elm, ash, hickory, or beech. 
Arrangements have been made to conduct systematic tests on all species received at  the laboratory 
for standard tests. In this way a fund of information on the bending properties of Australian 
species will be obtained. 

(ii) illinor Tests on Australian Species.-Toughness, hardness, and small static bending 
tests are made on all authentic specimens received at  the laboratory. Samples from 230 species 
have been tested to date, and the results are almost ready to publish, but some gaps have yet to 
to be filled. 

Tests were made on several trees of spotted gum (E. maculata) from Queensland and from 
New South Wales. The Queensland grown material was very hard, dense, strong, and tough, 
and was quite different from the lower density New South Wales grown tirnbcr, which was lower 
in all strength properties. In toughness the Queensland timber was about 20 per cent. lower than 
American hickory ; but the lighter New South Wales material resembled imported ash rather 
than l~ickory in this respect. 

Some tests on Yellowwood (Plirzdersia ozleyuna) showed that it was very similar in static 
properties to American hickory, but was not nearly so tough. 

(iii) Standard Mechanical Tests.-The tests on the immature mollntain ash (E. regnans) 
that were started some time ago were completed and are ready for detailed analysis. Preliminary 
results indicate that the mechanical properties of the immature wood are very satisfactory, and 
that reconditioning does not seriously affect the strength. 

Arrangements have been made to test thoroughly the mechanical and physical properties 
of immature spotted gum (E. macubta) from Queensland. The test material has been converted 
into specimens, but no tests have yet been carried out. 

A start was made on the testing of the air-dry specimens of karri (E. diversicolor). It is 
expected that the tests will be conlpleted early next year. 

The work on South Australian P. radiuta was completed by the testing of five &year old 
trees from Bundaleer. A table of average figures has been prepared, and detailedresults will be 
published next year. 

The testing of green red tulip oak (Tarrietia argyrodendron var. perabta) specimens has 
been completed, but the results have not yet been computed. 

A final report on the strength of mallet (E. astrringens) was prepared. This species has 
outstanding strength properties, being much superior to American hickory in static strength, and 
only about 12 per cent. lower in shoclc resistance. In vie~v of the extensive planting of mallet 
by the  Western A~istvalian Forests D~partment, these results are very satisfactory. 

The tests on green material from eighteen trees of cypress pine (Cullitsis .qZuzccu) have been 
completed ; and preliminary analysis has shown that the clear wood has high static strength 
properties. 

The results of tests on dry material showed that the shock resistance of mountain hickory 
(Acacia penninervis) decreases on drying. However, even when dry, it is quite tough, and the 
close similarity to American hickory in static properties make it a suitable substitute for that 
species for many purposes. 

(iv) Tests on Structural Sized J1embers.-Tests have been carried out on green scantlings 
of cypress pine, hoop pine, and Victorian hardwood. These tests showrd that in Victorian 
hardwood, even the most serious defects from the point of view of bending strength hardly affect 
the stiffness, which is the prime consideration in small house construction. 

A short series of tests was carried out to determine the effect of notching the ends of beams 
and joists. The results showed that the weakening effect due to notching can be greatly reduced 
by bevelling off the notch by means of a straight saw-cut. 

Practically no information is available on the strength of built-up timber columns. This 
type of column is widely used in modern timber structures, and information on their design is 
urgently needed. Forty built-up columns have been prepared and are being allowed to dry out 
before testing. 



(v) LSpecial Tests.-An increasing interest in the use of modern timber connecters is 
becoming evident. Very little inforrnation on their behaviow with Australian hardwoods is 
available, and to remedy this arrangements have been made to carry out a very thorough series 
of tests covering all conditions likely to be encountered in practice. These tests will be started 
as soon as the new 600,000 1b. testing machine is erected. 

A short series of tests was carried otlt to determine the cause of longitudinal splitting of 
Tasmanian liardwood motor body stock. The trouble was eventually traced to seasoning checks, 
caused by improper drying conditions. 

A series of tests was made to determine the influence of high temperatures on tbe strength 
of glued joints in motor body stock. These showed that temperaturesover 200" F. for one hour 
or more seriously reduce the strength of the joint. 

At the request of the Standards Association of Australia, arrangements have been made 
to conduct an exhaustive series of tests on the factors affecting the holding power of coach screws, 
spikes, &c. 

The sagging of timber beams is an important feature in the design of timber structures. 
Very little information is a d a b l e ,  and arrangements are being made to investigate the matter 
with the object of providing engineers with suitable design data. 

A mathematical investigation is being made into the causes of compression failures and 
star shakes in living trees. Because of the aniso-tropic nature of wood, this offers considerable 
difficulties, and necessitates a close study of the complete theory of elasticity. 

(vi) Design.-The 100 foot fire tower for the MTestern Australian Forests Department 
was erected during the year, no unusual difficulties being encountered, thus showing that from a 
constructional point of view split-ring connectcrs can be satisfactorily used with Australian 
hardwoods. 

A B-class radio station is considering the erection of a 300 foot timber radio tower ; and 
a request has been made to the Division for assistance in the design. 

As regards equipment the 600,000 lb. testin4 machine has arrived and will be erected as 
soon as the new laboratory is con~pleted. By designing the foundation as a large reinforced 
concrete beam, i t  was possible to arrange for bending loadsof 300,000 lbs. to be applied 11p to 
spans of 33 feet. Pressure of work has necessitated the purchase of another small testing machine 
and accordingly arrangements have been niade for the purchase of a 20,000 lb. Universal machine. 

8. Wood Preser.ccx,tion.--(i) i?ztsoductiow,.-The work of the Preservation Section has steadily 
increased, and investigations of two new lines of work, namely gluing and pathology, were 
commenced. In  spite of the increased staff, however, the work has developed to such proportions, 
particularly with regard to minor miscellaneous problems, that a con~plcat~? re-organization and 
repla,nning of projected research is desirable, and will be undert'aken during the coming year. 

(ii) E'ield irzz~esti,qcctions.-The testing of treated and untreated wooden products is an 
essential part of wood preservation work. Such tests are the only ones which permit an 
evaluatioii of different preservatives and of different methods of treatment. Their further value 
as a means of education to timber users has been amply exemplifieddnring the past few years, 
more visitors being taken t o  inspections of the service test lines and more inquiries being made 
in regard to them. As a result, the knowledge of wood preservation is spreadingrapidly, and already 
many large timber using authorities are adopting or have adopted practices which have been 

I indicated on field inspections. 
Sleepers.--In Western Australia some of the fluarized karri sleepers have been renewed. 

In many cases the deterioration appears to have been accentuated or caused by the extel~sive 
checking of the sleepers, with the resultant exposure of untreated wood below the impregnated 
layer. The treatment of Y. radiata sleepers for testing in South Australia mas completed, and 
the various sections on the railways and tramways are now being laid. Considerable interest 
has been evinced in this test, and more recently number of P. raclintn sleepers were impregnated 
in Victoria for use in the Ballarat Tramways. The latter sleepers were treated with creosote oil 
using a hot and cold bath (open tank) process. Nost satisfactory and encouraging results were 
obtained, and a suitable heating and cooling period was developed wllich resulted in a combination 
of good penetration and low absorptions, the latter being in the nakure of 8 lb. per cubic foot of 
wood. The simplicity of the equipment necessary mali-es the treatment of P. radkta easy, and 
there should be the possibility of the development of a demand for this treated wood. 

In Victoria there is considerable anxiety on the past of the Railways and the Forests 
Commission regarding the supply of durable hardwood sleepers in the future. A conference of 
interested parties was held and arrangements made for a comprehensive test of the suitability 
of various less durable timbers both treated and untreated. 

Poles.-The treatment of pole timbers has continued to create considerable interest. 
Installation of a pole test at  two different sites in New South Wales was completed, there being 
a total of 165 pole stubs at  each locality. The timbers being tested are classed as the less durable, 
large aupplies of which m, or will be, available in the near future. In Victoria some of the 
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treatments are already comrnencing to show signs of failure, and the use of one of these particularly 
has been abandoned in practice. The practice of brush treatment of poles near the groutit1 line 
and puddling of the soil with creosote oil has been commonly used, but little information was 
available regarding the necessity for re-treatnent. Tests indicate that withtwo initial brush 
coat,s followed by puddling of half gallon of creosote per pole, re-treatment at  two yearly intervals 
is essential. This period has noxiT been at-lopted commercially by some of the larger yolc users. 
The value of P. racliata as a pole timber is being investigated, 'and a number of poles 41as been 
installed under service conditions in South Aust~alia. The case of xvorldng and liglltness in 
handling were favorably comlnented upon, and their 1)ellaviour in service is awaited with great 
interest. 

Of recent years the method of charring and creosote spraying and puddling of both 
standing and new poles has heerl adopted rather extensively by various pole using authorities ; 
but no informatioil is available regarding the increased life to be expected from the treatment. 
Recently, in co-operation with the Postmaster-General's Dcpartment, field tests were inaugurated, 
a i~urnber of partly decayed service poles being treated, while a corresponding numbel or untreated 
mat,chcd controls were left for comparison. 

Posts.-The treatment of fence posts is of considerable economic interest, and a further 
field test was begun in New South Wales. In \Vestern Australia and Kelv South Wales thinnings 
of various species have b ~ e n  used, and the results available to date in IYestern Australia inclicate 
the satisfactory nature of some of the treatments. 

(iii) Treatability of Australian I'irnbers.-Investigations of the treatability of Australian 
tinibers using the various known pressm.e processes, and t11e hot and cold bath process, have 
shown that the penetration of the true woocl of Australian hard~voods with either oil or water- 
soluble preservatives is extremely difficult, and in a large nmnber of cases impossible. \ITith a 
few species some degree of penetration is possible ; but this is restricted generally to  the tnds, 
and the small nmnbc>r of species that can be treated and attendant difficulties of seasoning, 
particularly with reference to timbers liable to " collapse ", render the future development of 
pressure treatment very uncertain. Considerable time has been spent abroad studying the 
iactors aflecting the penetration of preservatives in truewood, and before progress on the treatment 
of truewood in Australia can be made, extensive work will be necessary along these lines, work 
which will probably be long and tedious. 

~ e c k n t  developments, particularly in Germany, have been towards the treatment of green 
timber. Preliminary treatments on three species ol hardwoods have shown that pent?tration 
can be obtained in green truewood, the penetration being somexvllat variable. The time factor 
is long. The actual absorptions of preservative are still unknown. Sodiunl fluoride has given 
the best results, but field tests of round fence posts treated with this preservative by the hot arid 
cold bath process and containing about $ lb. of dry salt per cubic foot of wood are commencing 
to deteriorate after relatively few years of service. A further investigation of peen timber 
treatment is necessary, studying particularly the effects of concentration and temperature. 

(iv) Lyctzts 1ncestigations.-The maill laboratory investigations into the effect of pore 
size and starch content on susceptibility to Lyctus attack were completed last year. Nearly 
all Australian commercial hard~voods have a pore size which makes them susceptible to attack. 
It was also found that there is an apparent lnir~inlu~n starch content necessxy for Lyctus 
attack. A comprehensive laboratory test on the effect of the impregnatiou of susceptible sapwood 
of E. obligua with various chemicals has been completed and the results published. Three 
common, cheap, and easily a,vailable inorganic chemicals (namely, sodium Auosilicate, zinc 
chloride, and borax) were found to give good results. Of these three, sodium Rnosilicate appears 
to be the most satisfactory. A concentration of only 1/40 lb. per cubic foot of wood was 
suficient to  prevent Lyctus attack. A study of the Lyctus problem has indicated tliat for veneer 
timbers particularly, treatment with chemicals appears to  offer the greatest possibility of 
cornmercial success. Experimental treatments of standing trees did not give satisfactory results, 
the distribution of the preservative from the area of application being limited. Tor  veneer 
treatment, three methods of treatment are available, namely, treatment of the log, green veneer, 
or dry veneer ; and work alollg these lines is now being planned and material collected. 

The production of starcb-free timber is of g r e ~ ~ i  commercial value for the effective 
utilization of nlany Australian timbers. For purposes other than l~igli grade, such as veneers, 
isolation of sapwood stock, and treatment with chemicals does not appear to be practicable. 
The survey, in co-operation with the Forests Conimission of Victoria, of the variation in starch 
content of the sapwood of the main commercial species of timber in Victoria has given promising 

I results. Several species, both mature and immature, have been found over the period of test 
to contain insufficient starch to render them susceptible to  attack, and the utilization of their 
sapwood is thus possible for furniture and other purposes. Other species have been found to 
be susceptible over the ~vhole period of the test ; while others, due to confusion in the method 



of marketing, have received the name of being very subject to Lyctus attack, whereas investigations 
have shown that only a small percentage of the trees have a starch content sufficient,ly high to 
allow of Lyctus larvae developme,nt. The test is being continued for a period of at  least 
eighteen months when definite results can be published regarding the susceptibilities of the 
various species being studied. 

Experiments on the coiltrol of the starch content of living trees and logs have been 
undertaken, but in no case has complete success heeri attained. Bark and sap ringing do not 
appear t o  be practicable, the reduction in starch content due t o  bark ringing being nil ; whilc 
with sap ringing after a period of four months it was apparently only slight. 'I'lie tests are 
being continued. Log storage with restricted drying results in some definite starch resorption ; 
but the results obtained to date have been variable, some pieces giving almost complete resorption 
while others were practically unchanged. 

(v) Putho1ogy.-A detailed investigation has been commenced of the causes of " heart " 
in the various Aust'ralian hardwoocis. Preliminary investigations of rnatcrial readily available 
appeared to show that it was of fungal origin, and its presence was noted in both immature and 
mature trees of various species. Xaterial for a detailed study was collected from mountain 
ash (E. regnans). Cultural and microscope examinations were made. Three basitliornycetes 
have been isolated from the region of heart, but it is possible that these may be secondary, as 
detailed examinations of large numbers of sections have failed to reveal the presence of fungal 
hyphae in typical heart. Truewood has been inoculated with the fungi isolated and an attempt 
will be made to induce " broken fibres ", a condition always associated with healat. Studies of 
a similar nature are now being ma,cle with B. sieberiarba, and somewha,t the same results arc 
being obtained. A careful investigstion has beeri rriade of the p~.epa,ration and staining of sections 
for f un~a l  hyphae, the best results being obtained from Cartmight's method using safranin and 

~ picroaniline blue. 
(vi) Gluin,g.-A study was made of tlie manufacture of plywood at  the various mills in, or 

in the vicinity of Hrisbane in an endeavour to discover the causes of the variation in the quality 
of -the plywooti produced and to suggest means for improving the standard. A comprehensive 
report is being prepared and will be forwarclcd to Queensland. 

A A 

The gluing of silky oak, using animal glue, was investigated, and schedules developed for 
both kiln and air-dried stocl;, back and quarter sawn. No differences were noticed between 
kiln-dried and air-dried stock, althougli colnplaints had been made that kiln-dried stock coultl 
not be glued satisfactorily. 

It is planned to make a full investigation of the gluing properkies of Australian timbers, 
and in the new laboratories special gluing equipment is being included. The hydraulic presses 
have beeri donated by the British Austrahan Tobacco Company, RIclbourne. 

(vii) ,Miscellaneous.-A very large number of inquiries regarding various aspects of mood 
preservation, gliling, and painting of wood were received and attended to, the total number 
being 550. A lecture on Lyctus borers was given to tlie Furniture Section of the Victorian 
Chamber of Commerce. 

X. FOOD PRESERVATION JNVESTIGATIONS. 
1.  General.-In the Annual Report for 1934-35 it was briefly mentioned that the Council 

was talang stcps to secure central laboratories in Sydney for the Section of Food Preservation. 
The Sydney Jletr~polit~atl Jleat Comrnissioiier has goncrously made available to the Council 
pol-tion of an existing building anci a small block of land. In conjunction with the New South 
Wales Department of Agriculture, plans and specifications of the proposed laboratories have been 
prepared and it is expected that building operatioris will cotnriience early in tlie next financial 
year. The laboratories have been plannetl with the view to carrying out extensive investigations 
in tlie preservation and transport of meat and meat products, fish, and fruit and fruit products. 
It is proposed, however, to continue, for some time to come, the investigatio:ls on chilled beef 
at  the Rrisbanc Abattoir. This decision mas reached following the promise of a generous annual 
grant of money by the Queensland Meat Industry Roarti. 

Investigations on the presers~atioii of citrus fruit have been reorganized by the Council 
under the direction of the Citrus l'reservation Technical Committee on \vliich the Council and 
Departments of Agriculture of Kew South Wales, Victoria and South Australia are represented. 
On this account it has been possible to initiate and co-ordinate extensive investigations in each 
of the three States, and already a clenrer picture of the nature and causes of several forms of 
wastage has been obtained. 

The adequate organization of food preservation investigations inevitably involves 
co-operation TT-it11 many widely separated organizations. It is pleasing. to record that excellent 
oo-operation has obtained with the several State Departments of Agriculture on various fruit 



nvestigations, and with the British Food Investigation Board on problems of overseas transport. 
Valuable help in the investigations on chilled beef has also been given by the operators of many 
meat export works, who, often at  great inconvenience, have made available facilities for large - 
scale tests of the results of laboratory findings. 

2. Chilled Beff Investigations.-(i) Gene~a1.-Most of the technical difficulties, with the 
exception of loss of bloom, which have led in the past to  unsatisfactory shipments of chilled 
beef, have now been removed. To create an efficieizt industry, however, and to provide a wider 
margin of safety than exists at  present, many investigations are being pursued at  the Council's 
laboratory at the Hrisbane Abattoir with the object of defining more precisely the opt' 3inlum 
conditions to be adhered to in the preparation, cooling, and transport of the beef. Considerable 
progress has been made, and scientific explanations of maily hitherto obscure phenomena are 
now forthcoming. In  the near future three publications will be issued covering, in detail, all 
phases of tbe preparation on the slaughter floor, the cooling of sides, and the storage of quarters. 

- 

The Section is the only existing organization in a position to apply tlie results of scientific 
investigations to meatworks' practice. In this reeard, therefore, it has beon necessary for the 
Council slightly to modify its usual policy of leavlng to other organizations the application of 
existing knowletlge. In accordance with this position, therefore, the Secttion has undertaken 
eight surveys of three chilled beef exporting 1%-orks, at the request of the authorities concerned. 
In  each report to the firm or organization concerned modifications of procedure and equipment 
have been suggested, and these have usually been put into operation immediately. 

- 

(ii) Control of Initial Contamhation.-The commencement of experimental work to 
investigate the possibilities of using some form of radiation to control the initial contamination 
on chilled beef was mentioned in the last Annual Report. Extensive and detailed studies have 
since been made on most of the types of organisms responsible for spoilage of chillcd meat. These 
have resulted in the acquisition of milch valuable information as to the characteristics of these 
organisms in tlieir reactions to radiation. Representing bacteria, yeasts and moulds, these 
organisms exhibit wide differences in the amounts of energy necessary to  b~ ing  about a complete 
kill when they are grown on agar. The largest amount needed, however, is still comparativelp 
small, and would not in itself present any obstacle in the commercial application of this method. 
However, information obtained from a semi-commercial storage experiment, and confirmed by 
subsequent experiments, revealed the fact, among others, that for amounts of energy sufficient 
to obtain a 100 per cent. kill of the most resistant types of organisms when grown on agar, or 
around 99 per cent. of bacteria grown on meat samples, kills of a lower order-roughly 60 per 
cent.-were obtained when meat contarninateti in the course of normal slaughter floor practice 
was used. Careful studies of the " aboriginal " organisms as brought on to the slaughter floor 
by the animals, however, showed that the minimum energy requirement to obtain a complete 
kill on all tlle " culture " organisms, except some very resistant moulds, was quite inadequate 
in the case of the slaughter floor organisms where " mixed " infections exist in their " aboriginal " 
folm. Increase of the input energy, therefore, as might be expected, increased the percentage 
kill, but not to the desired level. The reason as to why the eminently successful laboratory 
findings :ire not so far capable of completely satisfactory transfer to slaughter floor practice is not 
irnlnediat'ely apparent ; but intensive investigations are now being made with the objective of 
discovering this reason. These studies are being conducted partly at the Council's Laboratory, 
and partly at  the Brisbane General Hospital, and the Physics Department of the University 
of Qiiccnsland. At t'he two latter laboratories experimental facilities for certain phases of the 
work have courteously been placed at the Council's disposal. 

The types of micro-organisms found on carcases immediately after slaughter and dressing 
are similar to those found on the hair and hides of the live animals. There is, however, a 
difference in the relativc percentages of yeasts contained in the microbial populations ; and these 
percentages are always higher on the carcases than on the hair and hides or in the surface soil 
in the vicinitv of the meatworks. The difference has now been accounted for, though not, as 
yet, quantntitat'ive~~, in the course of s series of laboratory experiments. I!nder certain conditions, 
blood and/or fresh tissues of the carcases exert a selective lethal action on the micro-organisms 
present in soil, and under the conditions of these experiments yeasts show a relatively greater 
survival than bacteria. 

(iii) Cooling of Sides of Beef.-For the purposes of experimental work, the cooling of sides 
to the temperature of transport (30'2. approximately) may conveniently be divided 
into two phases. The first covers the first 20 to 24 hours of chilling ; and by the end of 
this period the mean temperature of the surface tissues should have fallen to 32°F. 
(approximately). The second phase covers the subsequent 48 to 72 hours of hanging in the 
chilling rooms. Complete biological and physical data have been obtained for the second phase, 
and it is now possible generally to correlate the biological and physical data. Moreover, 
predictions can now be made of the optimum physical conditlions t o  he maintained during this 
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phase in various types of chilling chambers. Although extensive data have been obtained for 
this first phase, it has not yet been found possible to correlate the biological data with the rather 
conlplex physical conditions. Until such a correlation can be obtained, it will not be possible a 

to give an answer to the important question of the most desirable rate of cooling ; upon this value 
depend the designs to be adopted in the construction of new chilling rooms. 

(iv) The Relationship between i!licrobial Growth and Moisture Contents of Muscle Substrate.- 
Experiments have been carried out to determine more precisely the rates of growth of various 
micro-organisms on ox muscle held in air having various aqueous vapour pressures at  30.2' P. 
During the course of all experiments the water content of the muscle was in equilibrium 
with the aqueous vapour tension of its storage atmosphere. 

For two genera of bacteria which were studied, a decrease in the water content within 
the limits of growth affected mainly the lag phase and only slightly the rate of generation during 
the logarithmic phase of growth. For three genera of asporogenous yeasts, both the generation 
period and the lag phase were extended considerably before growth ceased. 

The principal bacterial genus Achro~nobacter had the lag phase extended from one to seven 
days by decreasing the water content from its normal value (300 per cent. of clry weight) to 
105 per cent. without any appreciable extension of the generation time. A further decrease in 
the water content to 90 per cent. extended the lag phase to sixteen to twenty days and increased 
the generation period by 50 per cent. No growth has been recorded s?t 85 per cent. water content 
in an atmosphere of 96 per cent. relative humidity. 

Two species of the genus Pseuclomonas had the lag phase extended by five days when the 
water content was reduced to 240 per cent. in an atmosphere 99 per cent. saturated. No growth 
was observed on muscle with 145 per cent. water in an atmosphere of 98 per cent. relative 
humidity. 

All species of yeast have shown strong growth down to 60 per cent. water content in 93 
per cent. saturated atmospheres ; but on muscle of this water content the lag phase and the 
generation time are both extended two to three-fold. Below this water content, growth is 
weak but corltinues down to 45 per cent. water (90 per cent. relative hun~idity) when the 
generation time may be increased to ten times the value on moist muscle, 

The results of this work will shortly be published. 
(v) Overseas Transport Experiments.-Further tests on experimental consignments of 

chilled beef have been carried out with the view to obtaining additional data concerning the 
relationship between rate of loss of weight and loss of bloom. Preliminary experiments have 
also been performed to study the factors controlling loss of weight in a wide range of cargo 
spaces. While valuable empirical data have been obtained and applied in commercial shipments, 
the experiments have served to emphasize that more precise data on the factors controIling loss 
of weight (i.e., relative humidity and rate of air movement over the quarters) must be obtained 
before the rate of loss of weight can always be adjusted to the optimum value indicated by the 
above experiments. 

In conjunction with the experiments on the relationship between the rate of microbial 
growth aiid the moisture content of muscle substrate, the moisture contents of surface tissues 
from various parts of hindquarters and crops are being obtained before shipment and at discharge 

I in England. Data have been obtained for seven shipments ; but the experiments must k)e 
continued for some time before it is possible to indicate, with confidence, the general extent of 
the changes in moisture contents during transport overseas of the beef. 

(vi) Thermal Death Points of " Low Temperature T y p ~  " Micro-organisms.-E'ollowing the 
observations which indicated that certain low-temperature micro-organisms were killed in soils 
after exposure to temperatures exceeding 98' P., certain pure strains of these organisms were 
subjected to heat under varying experimental conditions and confirmation has been obtained 
of the lethal effects of these strams of temperatures from 98" I?. upwards. 

A study has been commenced of the forms of the curves of disinfection by heat for certain 
,trains of Ach~omobacter and yeasts. 

(vii) S~erikizcstion of Wraps used for Chilled Red.-Occasional reports on shipments of 
chilled beef on arrival in Hngland have indicated considerably higher contamination by moulds 
than would be expected from observations on such beef prior to wrapping azici shipment. The 
possibility of infection of the carcases from the wraps used for covering the beef has suggested 
itself. In commercial practice it is customary to sterilize such wraps by subjection to  dry heat ; 
and experiments have been commenced in order to determine the conditions whicb are necessary 
to effect a complete kill of the " low temperature type " micro-organisnis which may be present 
on these wraps. Preliminary experiments have shown that the spores of many " low 
temperature type " inoulds are killed after an exposnre of two hours a t  a temperature of 131°F 
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(viii) The Action of Micro-orgcmisrns on Fat.-By growing many strains of Acllromobacter, 
Pseuclomono.~, and asporogenous yeasts on a synthetic medium containing 80 per cent. by volume 
of beef fat, it has been found that, the power of liberating fatty acids from this fat is by no mean:; 
conferred generally on every strain. The contention of English investigators that the extent 
of the production of free fatty acids is a convenient index ofmicrobial spoilage of fatty tissues 
cannot be substantiated. The results of t l~ is  work have been published in the Council's Jou?*rzal 
(9 : 107, 193G). 

An examination of the end-products of the action of micro-organisms responsible for 
taint in fatty tissues has been commenced. 

(ix) Studiee~ of Loss of Bbo~n.-Projected studies in this field, mentioned in the last Annual 
Report, have been held in abeyance pertding the making of satisfactory instrumeiltal arrangements 
essential to the exact specification of colour. It is confidently believed tlrat a new instrument 
which is now being constructed contailling modifications, stipulated by this laboratory, of the 
recent Donaldson colorirneter, will meet the demands made by this special investigation. The 
ability exactly to specify colour chn~lges which influence appearance of the meat, ancl therefore 
prices on the I<uglish market, is of the greatest importance to studies both in storage experiments 
here and during transport of chilled beef to England. During the year a Zeiss microspectroscope, 
and a Spekker photometer to operate in conjunction with a Nilger quartz spectrograph (the loan 
of which has been courteously made by the Department of Cliemistry of the University of 
Queensland) has been added to the equipment assembled essentially for bloom investigations. 

One quite obscure problem of importance is the occurrence of grey fat, the greyness 
appearing towards the end of the storage period. Careful experimental work has been done, and 
is being continued, to discover how far, if at all, this greyness is dependent, as has been suggested, 
on some change involving blood pigments derivable from the Baemoglobin present in such vasc~llar 
structures as ramify the fat tissues. The ~aesults obtained to date, however, do not lend support 
to such a cause for greyness. 

3. Citrus Preser~utiorz 11zvestigations.-(Supervised by the Citrus Preservation Technical 
Committee).-(i) Genesu1.-Co-ordinated experimental work in three States was commenced in 
May, 1935 : aizd the appointment of a citrus research officer to act as the Committee's executive 
proved most valuable in enabling thesc widespread activities to be efficiently organized, and in 
establishing uniformity of experimental procedure, particularly in chemical determinations and 
classifications of trastage. 

The TTashinQon navel and common orange programme for 1935 was concluded in October, 
ant1 provided a basls for a further series of experiments 11-hich wcre drawn up in 3I~lloourne in 
,January, 1936. The Valencia orange and grapefruit experimental work for the season 1935-36 
was brought to a satisfactory conclusion, and the results are being prepared for consideration a t  
the forthcoming meeting of the Committee. 

The 1936 navel and colnnlon orange, and mandarin programme was comnlenced during 
April of this year and is proceeding satisfactorily. 

(ii) Inoe.stiy(r,tior~s by the Citrus Reseurch O$cer ((ill conju?bclion with the New South Wales 
Dey,ul~t.me~zt of Ayriculture).-il. survey of the principal citrus packing houses of New South 'CFTales, 
Victoria, and South ,iurttralia was made in September anci October, having regard chiefly to current 
methods of handliug the fruit in an endeavuur to assess their effect upon sub:;ecyuent storage life. 

Orving to the high percentage of mould wastage recorded in fruit from the Gosford district, I 

an appreciable amount of time has beell spent in an endeavour to elucitlate the reasolls underlying 
- the poor keeping quality of fruit from this district. It woulcl appear that the high degree of 

atmospheric contamination a t  Gosford by blue and green mould is due to a favowable combination 
of humidity and temperature. The nletllods of trarlsport and handling. generalIy are conducive 
to wounding of the fruit, and apparently the high humidity renders the rmd more peculiarly liable 
to wounding than the dry atriloapheres of the inland districts. The nett effect is that fruit is 
wounded and inoculated prior to paclcing and subsequent mould wastage is inevitable. ils a result 
of recomnlendations made to the authorities controlling one packing shed in the district, the amount 
of contamination bvithin the shed has been reduced from an average count per plate of 82 to one 
of six using ten minute exposures. Actual investigations into wounding show that it is possible 
by suitable modifications to reduce the more serious " rub " type by 60 pel. cent. 

Future work in the Gosford district shotild aim a t  the eli~liination of wounding, as far as 
possible, since it is practically irilpossible to exclude mould frorn the orchards. In addition, an 
endeavour should be made to find an effective sterilizing agent to protect such wounds as do occur ; 
and i t  is hoped in this connexion that the use of nitrogen tricllloride may prove effective. 

The results of the investigations carried out during the past year would seem to  indicate 
that the material frorn the Gosford district used in the land storage expel.in~eilts provit'les an 
unsound basis for experimental work. Consideration is, therefore, being given to the desirability 
of more detailed investigations of pre-storage factors, and these should ~referz~bly be studicd a t  
an experimental packing llouse establislled within the Gosford area. 

L 



(iii) Citrus Investigations, Melbourilze (in cotzjunction with Victorian Department of 
Agriculture).-(a) Storage of Washington Nauel and Conzmoiz Oranges.-Navel, Joppa, Parmmatta, 
and Siletta oranges from Gosford lowlands and highlands, and the Hills district (New South Wales) ; 
navcl orang% from Berri and Adelaide Plains (South Australia) ; anri from Merbein and Lockington 
(Victoria) were picked on 14th May, 21st June and 21st July (approximately). The fruit from 
New South \Vales was stored at  34", 37", 40", 45", and 50" I?., ant] from the other States at 40" F. 

In  addition, samples of each picking from Berri were sweated in the shed for one and two 
weeks respectively, and from Gosford for two, four, and seven days at  70" F. and 66 per cent. 
humidity prior to storage at 40" F. Fruit grown 011 rough lemon, Citrus trqoliata, sweet orange, 
ant1 pomelo stoclis was selected from the experinlental orchard at Rerri on 214 June and stored 
a t  40" F. 

The respiratory activity of most units was determined at  40" F. 
In general, the storage temperature of 40" F. did not give satisfactory results, as the storage 

life of the fruits was prematurely terminated by the developn~ent of storage spot. The optimum 
storage temperature was dependent on the locality from whicll the fruit was picked and the 
maturity of the fruit at  the tirno of picking. The optimum for fruit from the Victorian districts 
appeared to be lower than that from the South Australian districts which in turn was lower than 
that from New South MTales. The coinrnon oranges from New South TVales appeAred to require 
a higher storage temperature than the navel oranges. The optirnuxn storage temperatures for 
the New South Wales fruit used in 1933 were as follow :- 

1st picking . . . . . . . . . . . . 50°F. 
2nd picking . . . . . . . . . . . . 45°F. 
3rd picking . . . . . . . . . . . . 40°F. - - 

The palatability of the juice and the texture and colour of the rind were improved to a 
marked extent by storage at  50" 3'. The experiments carried out this year ((30 not confirm the 
opinion generally held in the fruit trade that the flavour of tlie orange does not iniprove after 
picking. It has not been possible to detect any difference either in colour or in palatability 
between fruit which had changed from green-yellow, slightly acidic and fair flavour to deep orange, 
sweet and excellent flavour by being stored at  50" F., and comparable fruit in which such changes 
had been effected on the tree. 

TVhen the storage life of the fruit was not prematurely terminated by the development 
of a low temperature disorder, loss of palatability mas the limiting factor, and this was followed 
by mould development. 

The chief defects of the rind responsible for wastage were storage spot, scald, goose-flesh, 
and sliin collapse. Storage spot of both the lateral and stem-end types occurred chiefly in early 
picked fluit and at  40°F. Its development was largely controlled by the use of higher storage 
temperatures and to some extent by sweating at  70°F. prior to storage at  40°F. Both scaltl and 
goose-flesh are low temperature disorders wh~ch occur at  37" F. and 34" F. respectively, and they 
may therefore be controlled by the use of higher storage temperatures. 

Skin collapse was the main cause of wastage in fruit from the Berri district ; but as it 
occurred subsoquent to loss of palatability it is apparently only a normal disorder of the last 
stages of senescence. 

The main effect of shed sweating was to reduce the subsequent length of storage life by the 
length of the sweating period. In some cases s.cveating at  70" F., however, was effective in 
coi~trolling subsequent storage spot. 

The fruit from the rough lemon anti Citrus trifolinta stocks appeared to have a much shorter 
storage life than that from the sweet orange and pon~elo stocks, but this may have been due to 
cliffen:nces in the maturities at  the time of picking. 

(b) " G'as " Storage of Washiv~gton h7avel Oraf2ges.-An experiment on the " gas " storage 
at  45" F. of Washington navel oranges from Gosford (New Soulh Wales) has given the following 
results :- 

10 
6 
6 
4 (or less) 

Storage Atmosphere 
q/, COZ. Flavour at end of "life." Storage Life. 

(weeks). 

Stale 
Sickly, unpleasant 
" Burning " 
" Burning " 

These results indicate that adequate ventilation is probably as essential for oranges as it 
is for plums (see below). 



(c) Chemical TVmk on Navel Oranges,-A considerable number of analyses on oranges 
fsorn several districts have been carried out at  picking and during subsequent storage. The 
methods of determining the juice content have been compared, and extraction by h2ndpressure 
on a standard cone adopted as the standard procedure. A definite correlation has been obtained 
between the juice content and the specific gravity of the fruit. 

The acidity of the juice appears to be a factor in determining the quality and subsequent 
storage life, though it is only one in a series of great com~)lexity. The acidity is definitely related 
to  the taste of " sourness " or " sweetness," more closely than is the Brix : acid ratio ; and 
sourness is practically lost when the acidity of the juice falls below about 22 ml. (titration of 10 
mls. of juice with 0.1N NaOH). In addition to acidity, palatability is determined by the amount 
of " orange flavo~zr", which is not subjcct, however, to precise determination. Prom experience 
in tasting oranges of known acidity, the conclusion is drawn that fruits very high and very low in 
acidity require a stronger orange flavour to become palatable than those of intermediate acidity. 
A complex relation between acidity and storage life at  40" F. is also indicated, in that oranges of high 
acidity have a greater tendency to acquire storage spot (a form of low temperature injury). This 
relation is only made evident when equally coloured oranges, or oranges picked at  the same time, 
are compared by calculating partial correlation co-efficients. 

The loss of acid in store has been found to be independent of temperature between 40" F. 
and 50" F. The rate of loss is subject, however, to the considerable individual variation, 0.35 ml. 
to 0 .7  ml. per week. The rate of loss of sugar in the rind also appears to be independent of 

I temperature between 40" I?. and 50" P. 
During storage in air the rise in the alcohol content of the juice is associated with the final 

stage of fermentation, when the alcohol has reached concentrations about 0.1 per cent. After 
r <  gas " storage a considerably higher alcohol content (0.16 per cent.) has been found. 

(d) Storage of Valencia Oranges.-Valencia oranges were picked from Merbein and 
Locking%on (Victoria) in October and December and stored a t  37" and 45" F. ; from Berri and the 
Adelaide Plains (South Australia) in October and December and stored a t  40" F. ; and from the 
Gosford Lowlands in August and October and stored a t  37", 40" and 45" F. The respiratory 
activity of fruits from the above districts and from clean cultivation and lucerne plots in Griflith 
was also determined a t  40" I?. 

Both pickings from Merbein and Lockington gave good results a t  37" and 45" F, the storage 
life in botch cases being approximately the same a t  both temperatures and being terminated by 
loss of palatability. 

Storage spot occurred subsequent to loss of palatability, and this rind defect, wliicli is 
apparently a normal disorder of the last stages of senescence, has been classed as " late storage 
spot " to distinguish it from the "early storage spot" which was mainly 'responsible for the 
wastage in the navel oranges. This latter type prematurely terminates the normal storage life 
of the fruit, w-hich is still very palatable at  the time of the occurrence of this rind defect'. 

Both pickings from the Berri district and the second picking from the Adelaide Plains 
gave good results a t  40' I?., the storage life being terminated by loss of palatability. The first 
picking from the Adelaide Plains, however, dewloped early storage spot at  40" P. 

Scald and early storage spot occurred in both Gosford pickings at  37" and 40' F. respectively. 
The storage life at  45" F. was terminated by loss of palatability which was followed by the 
development of black spot, stem-end and Penicilliurn rots. 

It was possible to correlate the storage results with the respiratory activity, as the sudden 
arrest in the downward drift of the respiratory curve corresponded with the termination of the 
storage life. 

(e) Acidity and Plavour in Rebtion to Storage Lije of Valemia Oranges.-In Valencia oranges 
a relation between juice contellt and specific gravity of the fruit has been obtained similar to that 
found for navels. The first picking of Valencia oranges was obtained a t  t'he end of September, 
when they had reached the maxililurn of colour development. In these oranges the influence of 
acidity is generally the same as ill navels, except that in most saniples the acidity is considerably 
l o ~ ~ e r  ; :'!ici t1:r s+iragcl life at  40" F. is usuallj~ limited not by storage spot but bv loss of palatability. 
In some cases oranges in store were unpalatable or " flat " through lack of acidUrather than through 
absence of '. orange flavour ", which mas demonstrated by restoring palatability to the juice 
through addition of citric acid. 

(f) Storage of Grape Fruit.-Fruit from the Victorian districts of Lake Charm and Irymple 
was picked in Sept,einber and October and stored a t  40°, 45" and 50" F. In addition, fruit of the 
second picking froin Iryinple was sweated for seven days a t  70" I?. prior to storage at  34", 37", 



40°, 45" and 50" F. The optimum storage temperature for fruit of both pickings from both districts 
was from 45" to 50" 8 .  ; storage spot developed a t  lower ten~pera~tures. Sweating was not effective 
in controlliiig subsequent storage spot a t  temperatures below 45" F., and did not decrease the 
subsequent storage life at  45" and 50" F. 

The fruit of both pickings from the Lake Charm district developed wastage from mould 
attack almost immehately after picking, while both lots from Iryinple were in good condition for 
three months after picking. The fruit from Lake Charrn may mature much earlier than that from 
Irymple, and earlier pichngs are being rnade this year to determine this point. 

(iv) Overseas Experimental Shipments of Citrus Fruit.-During 1935 two experimental 
consignments of common oranges and three of Valencias were forwarded to England for 
examination by officers of the British Food Investigation Board. The reports on these, and on 
several commercial shipments, have been received, and in general they confirm the results of the 
land storage investigations. These experiments must be continued for several years before it is 
possible to issue an authoritative report. 

In  one shipment a multi-point distance temperature indicator was installed as an initial 
stage in a survey on the physical conditions obtaining in ships' cargo spaces stored with oranges. 

(v) Preservation of' Citrus Juices.-During the year some attention has been given to  the 
matter of the preservation of citrus juice. A summary of the methods employed was made and 
by-products factories in three centres have been inspected. The methods of preservation in each 
case consists merely in expressing the juice and storing in a cask after the addition of appropriate 
amounts of sulphur dioxide. Orange juice so preserved exhibits a very definite bitter flavour 
and difficulty is experienced, after some months of storage, in the appearance of an unsightly 
precipitate which is possibly pectinous in nature. 

4. Non-tropical Pruit Investigations (in conjunction with the Victorian Department of 
Agriculture and the Biochemistry Department, University of Nelbourne).-(i) Storage of Jonathan 
Apples.-Storage, maturity, locality, and respiration experiments were conducted with Jonathan 
apples from the Victorian districts of Red Hill, Somerville and Harcourt. The first pick was 
made when the ground colour of the skin was green-yellow and the second when yellow. The 
fruit was stored a t  32", 34" 37" and 40" P. and examined a t  regular intervals for breakdown, scald, 
&c. In  addition, small lots were subjected to delayed storage for various intervals at  65", 55", 
45" and 37"P. prior to final storage at  32°F. It was hoped that some of the delayed storage 
treatments might be effective in controlling the development of scald. Itespiration experiments 
were conducted a t  65", 55", 45", 37" and 32" P. in order to correlate the storage results with the 
metabolic drift towards senescence. It was found that the maximum development of scald occurred 
in those samples which had been delayed four days a t  65" P.  prior to storage at  32" F. The incidence 
of scald development decreased as the period of delay was increased. From the respiration results 
it appeared that the fruit was most susceptible to scald when passing through the climacteric. 
It was observed that scald occurred mainly at  32"F., and to some extent a t  34" F., in fruit from 
Harcourt and Red Hill districts at  the green-yellow stage of maturity only. It was also related 
more to picking time than to the actual stage of maturity as judged by colour at  the time of picking. 
For example, apples which were green-yellow when picked in late March developed scald but those 
of similar colour (at time of picking) three weeks later did not develop scald. Scald is apparently 
a low temperature disorder which affects certain fruits and the development of which may be 
largely controlled by certain delayed storage treatments prior to  storage at  32" P. or by the use 
of a storage temperature of 36°F. 

Breakdown occurred mainly at  32" and 40°F. and it is apparent, therefore, that both the 
" low temperature " and " senescent " types were present. Unfortunately it was not possible 
to make examinations after removal from store and thus differentiate between the types. 

Experiments have been designed this year to confirm the above results. Larger units 
have been selected from the Red Hill district, and facilities have been provided so that the fruit 
can be examined after removal from store. The sugar and acid content and palatability of the 
juice will be determined a8t regular intervals. 

(ii) The Efects of Relative Humidity and " Gm " Storage on the Development of Scald and 
Breakdown in the Jonathan Apple.-During the 1935 season the effect of humidity and " gas " 
storage on the development of soft scald and breakdown in Jonathan apples was investigated at  
32°F. and 37°F. At 32°F. less scald, and at 37°F. less breakdown, developed at  the lower 
humidity. An atmosphere containing 5 per cent. carbon dioxide did not affect the incidence of 
these disorders in the more mature apples, but reduced the development of breakdown in apples 
of the &st picking. With atinospheres containing 10 per cent. carbon dioxide " brown heart " 
began to appear. " Gas " storage also slightly counteracted the effect of high temperatures on 
subsequent development of soft scald at  32°F. 
F. 5443-5 



Apples from the first picking were kept at  65" 3'. for varying periods up to 12 days, and then 
stored at 32°F. both in air and in 10 per cent. carbon dioxide. The following results were 
obtained :- 

Percentage soft acald at 32* F. (at 26th July, 1935). 

Air. I2 cent. carbon dioxide. 

The apples developed a maximum liability to soft scald in air after three to six days a t  
65°F. ; but in 10 per cent. carbon dioxide the maximum liability to scald was reached after nine 
days at 65°F. 

The colour corresponding to the stage of maximum liability to scald is about 2-3 in the pear 
colour chart. T i e  pressure does not fall in the period over which the picking extended, and is 
independent of maturity. 

The only chemical determination which has been correlated with the colour is the cane 
sugar : acid ratio. This ratio is approximately 6.0 at  picking, when the apples are most liable to 
soft scald. The starch content appears to be quite unrelated to the colour at  picking or the 
maturity (as judged by liability to scald and breakdown). A definite positive correlation has 
been obtained between the acidity and starch content at picking, indicating that the disappearance 
of starch is associated with the level of acidity, which varies in different years. 

(iii) The Storage of Pears.-In 1935, three pickings were made of IVilliains, Howell, Bosc, 
Packham, Josephine, JtTinter Nelis and VITinter Cole pears from the Doncaster district. The fruits 
were stored at  37" and 32°F. and samples were renloved from store to lipwing temperatures a t  
regular intervals. Delaying the picking time merely had the effect of reducing the subsequent 
storage life by the extra length of time the fruit had been allowed to remain on the tree. It was 
observed that all the varieties except the Williams ripened satisfactorily over a wide range of 
temperatures and the best flavour was produced in fruit of the third picking. The developrncnt 
of the yellow colour in the Packham and Josephine varieties occurred only at  temperatures below 
50°F. The maximum length of time each variety could be stored at  33°F. and still ripen 
satisfactorily on removal from store was as follows :- 

Maximi~m 
Variety. dwatiori of storago 

months. 

Williams . . . . . . . . . . . . . .  3 
Howell . . . . . . . . . . . . . .  4 
Bosc . . . . . . . . . . . . . . 4+ 
Packham . . . . . . . . . . . . . .  5 
Josephine . . . . . . . . . . . . .. 6 
Winter Cole . . . . . . . . . . . . . .  7 
Winter Nelis . . . . . . . . . . .. 7 

The length of storage life of each variety was reduced by a month by storage a t  37°F 
Similar maturity and storage experiments are now in progress. 

A bulk ripening experiment was conducted with Williams pears a t  65' P., and it was observed 
that there was no appreciable difference in temperature between individuals in different positions 
in the cases. In  general, a three day treatment at  65" F. was sufficient to enable normal ripening 
to proceed afterwards at  45" F. 

(iv) The " Gas " Storage of Pears.-The storage life of Vrilliams pears in an atmosphere 
containing 10 per cent. carbon dioxide at 32°F. has been found to bz prrctically the same as in 
air, although in the " gas " stored pears, the full flavour persisted for a little longer. A few of 
these pears were affected by " brown heart " ; hence a concentration of 10 per cent. carbon dioxide 
is apparently too high, and the optimum concentration is probably a little lower. 

(v) Colotcr and Pressure Tests in Rekctioa to the Storage of Pears.-l)etern,inations of colour 
and pressure tests at  picking and clu~ing subsequent storage have been continrred with seven 
varieties of pears. Colour charts have been prepared containing a series of colours, ranging from 
1 (deep green) to 5 (full yellow), based on plates in lfaerz and Paul's " Dictionary of Colour". 

All pears at  picking have colours corresponding approximately to  No. 1. Veryimmature 
samples were a little greener than colour 1,  and those at  the last picking had colours between 1 
and 2. The differences in pressure a t  picking were insignificant, except in the case of the 
Josephine variaty. 



In  the storage trials conducted in 1935, the end of the storage life was reached at  
approximately the following colours :- 

1 Telnperature of Storage. 

Variety. 
32' F. I 37' F. 

Williams . . 
Howell . . 
Bosc . . 
Packham . . 
Josephine . . 
Winter core . . 
Winter Nelis . . 

Only with the MTilliams and Howell varieties was a definite full colour obtained, independent 
of tenlperature. 111 the other varieties, colouring mas relatively inhibited at  the lower temperature, 
and the life was over at  a much greener stage. The fall of pressure is dependent on temperature 
to an even greater extent, and is less definitely related to the end of the storage life. 

Frorn experinlents conducted during 1936, it is apparent that the relati011 of colour to storage 
life is also subject to seasonal and locality influences, as the Williams pears frorn Shepparton 
have coloured and softened more rapidly than usual in store, and did not reach the end of their life 
until full yellow colour (>5) was reached. With these pears a study has been matie of the change 
in colour and pressure at  temperatures from 32' F. to 75' P., and the effect of delayed storage at  the 
higher temperatures on the colouring, softening, and storage life at  32" P. Ti1  all these treatments 
the colom was related approxiinately to the subsequent storage life st 32" P., with certain definite 
exceptions, as shown below :- 

I Immediate Storage at 32' F. 1 Two days' delay at 6 5 O  F. 
. -- 

Colour. 
Storage lrfe Presqure Storage llfr at 0 2 O  F. 

(weeks). (5/16 inti1 plunger). (werBs ) Pressure. 

In  delayed storage at summer temperatures the colour may only have developed to No. 2 ; 
but this initial exposure to high teirlperatures accelerates subsequent colouring with associated 
reduction of the storage life. The pressure at  the same time falls rapidly to 4 lb. below which 
it is unable to fall at  32' F. In comnlercial practice, when IVilliams pears are sllipped partly 
coloured, the cause of such an advanced condition is invariably delay in cooling, and pears even 
slightly coloured will have a very short storage life. Delayed cooling would be indicated by lower 
pressures at  shipping, and even niore by the extremely low pressure to be expected 011 

subsequent discharge in England. 
(vi) Experimental Co,asi,q~~ments of Willia~ns Pears sent to Eqla?ad.-In 1934 and 1935 

errperimental consignments of JVilliams pears were forwarded to Idondon and examined there by 
officers of the British Food Investigation Board. The results of these shipments gave good 
confirmation of the results of the land storage experiments conducted in Victoria. This work 
has advanced to a stage where it is now possible to judge fairly accurately the mean temperature 
conditions prevailing throughout the period of transport from an examination of the conditioli of 
the fruit at  discharge. 

Early in 1936, a further experimental consignment was forwarded to England and a ten- 
point distance temperature indicator was installed in tile cargo space. 

(vii) Storage of Peaches. -1'revious experiments have indicated that peaches can be picked 
just prior to full ripeness but still firm, and yet this imnlature fruit can be ripened at  65" It'. with 
good flavour and juice. Fruit from the Doncaster district was picked firstly when 50 per cent. 
coloured and firm, and secondly when fully coloured and firm ; it was stored at 32' and 34" F. The 
varieties selected were Zerbe, Smith, Afillicent, and Crawford. After a certain period in store 
the fruit did not ripen normally on removal to 65" F., being devoid of flavour and juice and later 
developing a reti discolouration of the flesh. The maximum length of time the fruit coulcl he 
stored at  32" F. and still ripen llormally on removal was seven weeks (approxirnately) in thefirst 
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picking of the Zerbe, Millicent, and Smith's varieties, and nine weeks in the Crawford variety. 
Fruit of the second picking had a storage life approximately a week less ; and storage at  34" F.  
had the t:ffect of reducing the storage life by a week in both cases. These results indicate that, 
of the varieties tested, the Crawford is the only one which may be exported successfully overseas 
without resorting to " gas " storage methods. 

The problem of p~cking maturity in peaches is important, as very immature peaches never 
become palatable, and over-mature fruit has a very short storage life. Determinations of g~ound 
colour and pressure are of little value in determining the degree of maturity ; the mature f r u~ t  may 
be distinguished by the greater development of '' blush." Work with the Smith and Crawford 
varieties has indicated that the more mature peaches have a higher Brix : acid ratio, and a much 
lower catalase content than the immature peaches. 

(viii) " Gas " Storage of Peaches.-Experiments on the " gas " storage of four varieties 
of peaches at  32" F. and 34°F. have yielded promising results, the storage life of each variety being 
increased. Atmospheres containing 4 per cent., 8 per cent., and 12 per cent. of carbon dioxide 
were used, and the following results obtained :- 
- 

I Storage Life (weeks). 

Variety. 

Zerbe . . . . 
. Smith's Seedling . . 

Millicent . . 
Crawford. . . . 

The best results were obtained by using an atmosphere containing 8 per cent. carbon 
dioxide a t  32°F. Under these conditions Zerbe, Smith's Seedling and Millicent peaches kept for 
about nine weeks, and Crawford peaches for thirteen weeks. As these conditions are probably 
not deleterious for VCTilliams pears and grapes, such fruits could bc kept in the same chamher with 
peaches in " gas " storage. 

Attack by brown rot, which arises in the orchard, has been found to be a serious problem 
with peaches even in " gas " storage. Some Zerbe peaches in " Bas " storage were exposed to  
iodine vapour by placing solid iodine in the bottom of the contamer. This treatment :stopped 
the development of brown rot, but resulted in serious injury to the fruit. 

(ix) The use of Iodized Wraps for Peaclzes during Storage.-Iodized wraps were prepared 
according to the recognized method and their effect on controlling brown rot was studied. The 
results indicated that iodized wraps were only partiallv effective in controlling brown rot 
development, but they have the effect of injliring the fr&, and also rendering it inedible. The 
use of iodized wraps is, therfore, not reconimended in the storage of peaches. 

(x) The Storage and Export of Plums.-The experiments conducted in 1935 indicated that 
plums could be picked in an immature condition and ripened at temperatures from 45" to 65°F. 
As the fruit was than picked in one stage of maturity only, the experiments gave no indication 
of the exact stage of immaturity in which plums should be picked. A progress report of last year's 
experiments was published in the Journal of the Victorian Department of A.qrzculture, and export 
regulations were based mainly on the findings expressed in this publication. As a result the out- 
turn of cargoes of plums has been most encouraging ; and, in general, good prices liave been 
realized. 

For experiinents carried out in 1936, the fruit was picked in three stages of maturity, (a) 
fully green, (b) one-third natural colour, and (c) two-thirds natural colour. The fruit was selected 
from the Doncaster and Shepparton districts, and the following varieties were stored at  34" and. 
3Z°F., viz., Grand Duke, President, Coe's Golden Drop, Zeft'erson, Magnum Bonum, King Billy, 
Diamond, October Purple, Karrabeen, Satsuma, Wickson, IVashington, and Hallena. 

In  thc Japanese varieties good results were obtained with all three pickings ; but in general, 
fruits of the third picking were the most palatable. The length of storage life of these varieties 
did not exceed seven weeks at 32"F., and their export overseas does not seem very practicable. 

In the European varieties, the development of colour and size appears to occur 
simultaneously ; and thus very immature plums are undeveloped and will not ripen with full 
flavour and juice. These plums should, therefore, be picked when fully coloured and grown, but 
still firm ; the mininlum size should be 1$ inches. It must be stressed that these remarlcs apply 
to varieties which are to be sold for dessert purposes, for in the case of the Grand Duke, which is 
an excellent cullinary variety, good prices have been obtained in T,ondon this year for stnall 
immature fruit. 

At 32' I?. 
- 

Air. 

7 
6 
7 
9 

At 3 4 O  I?. 

Air, 

6 
5 
6 
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-- 

4% GO,. 

84 
84 
74 

11 
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6 
64 
7 
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84 
94 
9 

13 
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84 
6 
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8 
64 
8 
94 

12% CO,. 

8 
54 
8 
94 



The European varieties consist of yellow and dark fruit. The dark varieties are the more 
favoured in London and of these the Billy possesses the best qualities for export. This 
variety is a seedling of t'lle Grand Duke variety, has excellent flavour, and has a storage life of 
nine weeks at  32°F. UiifortunateIy only a few trees of this variety are <grown in Australia. The 
Grand Duke variety has a storage life of eight weeks at  32" P., and is of very fair flavour. Coe's 
Goldcn Drop is thc best of the yellow varieties kested, being of excellent flavour and having a 
storage life of rlir~e weelrs at 32°F. The Jefferson has very fair flavour, and a storage life of 
eight weeks a t  32" P. In  all cases the storage life of the fruit was terminated by loss of flavour 
ancl lack of juice, internal browning of the flesh then following. 

Early in 1936, an experimental consignment of the Narrabeen and Grand Duke varieties 
was forwarded to London ; and a multi-point distance temperature indicator was installed in the 
cargo space in which the fruit was stowed. After discharge, the fruit was examined by officers 
of the British Food Investigation Board who will report on the nature and extent of any defects. 

(xi) Observations on the Maturity of Plums at Piclcizlg.--The relation of the colour and the 
pressure test to  the piclcing maturity was found to depend on the variety. In the yellow varieties 
the change in colour and pressure was considerable during the picking period. In the blue and red 
varieties there was little change in the ground colour and pressure, the change being mainly in the 
over-colour. Immature plums, particularly in the case of the Grand Duke variety, failed to 
develop sufficient juice and flavour on ripening, and gave high readings with the pressure tester. 
The plums which developed satisfactory quality invariably registered pressures between 11 and 
14 lb., using a plunger & inches in diameter. 

It; has been shown in the case of President plums that the sugar and acid content both have 
a tendency to increase with maturity, hence the sugar : acid ratio is practically independent of 
maturity. 

,, (xii) -' Gas " Storage of Plums.--Experiments have been continued on the " gas storage 
of plums, using the method of reduced ventilation. The fruit has been kept in atmospheres 
containing 5 per cent. and 10 per cent of carbon dioxide, the oxygen content being correspondingly 
reduced. IIost of the plums \yere stored at 32" P., a few varieties being also stored at  37" F. 
The results obtained are as follows :- 

-- -- - 

I Storage Life (weeks). 

I n  no case is there a decided advantage in the use of " gas " storage ; and in most varieties 
the storage life is definitely reduced by this treatment. In  the storage and transport of plums, 
therefore, the carbon dioxide should be kept as low as possible through adequate ventilation. 
When the air surrounding a case of plums is free from carbon dioxide it; has been found that 
there is no appreciable accumulation of this gas within the case. 

Varlet) 

-- 

Ballena . . . . . . 
Satsuma . . . . . . 
October Purple . . . . 
President . . . . . . 
Grand Duke . . . . 
Narrabeen . . . . . . 
King Billy . . . . . . 
Magnum Ronum . . 

(xiii) The Storage qf Grapes.-The Waltoham Cross, Red Nalaga, Purple Oornichon, Ribier, 
Red May, Red Prince and Gianette varieties from the experimental farm at  Rutherglen were piclced 
in two itages of maturity, (a) slightly acidic hut just edible, and (6) three weeks later. The fruit 
is being stored a t  32" I?., and samples are bein6 relnoved a t  regular intervals and examined after 
one week at  atmospheric conditions. The fruit was carefully picked and handled prior to cool 
storage, and, in conseqnerice, wastage through mould and dehiscence of berries has only occurred 
subsequent to loss of palatability. The Red Prince, Red Malaga, and Gianette appear to be 
the best of the above varieties. 

(xiv) " Gas " Stora.qe of Grapes.-Early in 1936 experiments were commenced on the storage 
of Purple Cornichon grapes held at 32' P. in atmospheres containing 5 per cent. and 10 per cent. 
carbon dioxide. At intervals bunches were removed to  a store at  room teruperature for 
examination. TiVhile the results so far obtained can only be regarded as preliminary, there are 
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indications that the optimum concentration of carbon dioxide is between d per cent and 10 per cent. 
As compared with the controls stored in air, grapes stored in 1U per cent. carabou dioxide remained 
fresh for a somewhat longer period. hut there was a tendency, in a few bunches, for an " off " 
flavour to  develop. 

(xv) The Treatment of Grapes with Stclphur Dioxide.-The treatment of grapes with sulphur 
dioxide has been investigated in the following nlanner. Atmospheres containing approximately 
15 and 30 parts per n~illion of srllphur dioxide have been maintained contiri~xorzsly around Pul-ple 
Cornichon gapes  by exposing tller~l to a current of air in equilibrium with solutions containing 
the above concentrations. Treatment even with the lower concentration was dl:finitelp injurious, 
the storage life being reduced to  only a month owing to  discolouration and developnlc~nt of mould. 
Grapes given an initial treatment with sulphur dioxide for a weeli a t  32" F. anct then kept in air 
did not differ significantly fro111 the control grapes in storage life. Similar initial treatments have 
becn applied in ('alifornia to  grapes carried a t  sornewhat higl-lcr temperatures ; and i t  is claimed 
tha t  it checlts the rapid developnzent of mould which is liable to  occur in storage. 

5 .  Bnwann Inf'esfi.qutiorzs.-(i) In,?-esti,qations into Black-end and Sgtrirter niseases (at the 
Queenslnn(2 Dcpwrtment of ilgriccsltur.e).-Dt~ring the past year, the incidence of black-end and the 
causal organisms involved have been normal, with the exception that black-encl due to  
~ h i e l u t l i o ~ ~ s i s  pciradoxa was recorded more freyu~lltly. Squirter was responsil~le for a considerably 
smaller loss of fruit than usual. 

Investigations of the strains and saltants of Gloeosporium musarum has been partially 
completed. One strain appears in such a high percentage of cases that  i t  can be assumed to be the 
only one of economic significance. The other forms are of interest frorn a mycological point of 
view and their pathogenicity is being recorded. 

Direct control by treatment of the fruit has rec~ived less attention than previously. On 
the other hand, consiclerable attention has beer1 given to  determining tlie reason for the failure 
of the common fungicitlcs to  control black-end. After treatment with mercuxic chloride, formalin, 
or alcoliol the gt~mination of G2oeosporiz~m mtcsarum spores on the side of fruit was very similar 
t o  that  obtained on slides. In  most instances complete sterilization was obtained, thus 
eliminating tlie possibility that failure to  wet the surface is an  important consideration in these 
fungicicles. 

The use of fungicides on fruit with added spores of Gloeosporium showed that their 
effectiveness in preventing anthracnose decreased with the time elapsing between inoculation 
and treatment. The severity of anthracnose, its early appearance and the number of points of 
origin in inoculated circles in this experiment were closcly parallel t o  results from inoculations 
with varying strengths of spore inoculunl, showing that the longer the interval elapsing before 
sterilizatioil the g~ea ter  the survival due either to  penetration or to  increasing resistance of the 
appressoria. Attempts t o  estimate the effect of fungicides on " germination " of appressoria 
have so far met with little success. 

I~roculations into qreen fruit in the field suggest that infection can take place through 
injuries before tlic fruit is mature. I n  order to  test the conclusion (reached from plantation 
observations) that  a relationship existed between the amount of black-end and cultural practices, 
samples of fruit were obtained fro111 a numher of plantations and the black-end occurring was 
compared with the plantation conditions. The results obtained show that the mean percentage 
of black-end varies with the number of dead leaves per plant. Bruit from plantations with a n  
asrcrage of up to  three dead leaves per. plant gave sigiiificantly less black-end than plantations with 
a greater number. This fact is of considerable importance in connexion with the application of 
practical control measures, and is connected with the abundance of Gloeosporium pustules on dead 
and dying leaves which are apparently tlie source of infection. 

Two cases of fruit were used to  test a 3 per cent solution of Shirlan XP18 as a control 
fur~gicide for a squirter. Complete control was obtained with both lots, but unfortunately orlly 
a snlall percentage of squirter occurred in the control fruit. As the direct appli~at~ion of fungicides 
appears to  be of little use in connexion with the control of black-end, a repetition of some of this 
work will be necessary in order to  see whether more satisfactory results can be obtained in the 
control of squirtcr. 

(ii) Investigations into the " Rubbery " Condition (at the Biochemistry Department, University 
of Me1bouyne.)--1)uring the summer months the " rubbery " condition occurs frequently in certain 
consignments of bai~aiias, and appears uslrally t o  be associated with " full " fruit from maiden 
plantatioils establislled on " forest soils." 

Supplies of fruit, arranged by the New South Wales Department of Agriculture, are being 
obtained regularly from tlie Tweed River district (New South TYales), and also from a few affected 
plantations in Queensland. This fruit is forwarded t o  Melbourne for ripening, exalniilation and 
chemical analyses. Owing to  the spasmodic occurrence of the " rubbery " condition, insufficient 
data have yet been obtained to justify any conclusions being drawn concerning its precise nature 
and cause. 



6. Liaison Work in England.-The Council has continued to maintain an officer in England 
for the purpose of assisting in tlie co-ordination of the work of the Section of Food Preservation 
and the British Food Investigation Board, and also to carry out examinations of experimental 
consignments of perishable foodstuff's where it is unnecessary to seek the co-operation of the Board. 
During the year 1935-36, the liaison officer has exaniined, and obtained data on, many consignments 
of chilled beef and has assisted in the examination of several cargoes of oranges, pears arid plums. 

XI. OTHER INVESTIGATIONS. 
1 .  Cornrnonwenlth Priclcly Pear Board.-The control and eradication of prickly pear by 

Cactobbstis cactorunz has been advanced appreciably cluring the year. In Queensland, the vigorous 
secondary growth, that in most districts followed the collapse of the original prickly pear, has 
now bccn destroyed. Except for small areas of damaged plants here and there, the dense primary 
pear of the major pests, 0. inerrnis and 0. stricta, is a thing of the past. The extensive brigalow 
and belar scrubs, and the more heavily timbered forest lands, are almost free from pear infestation. 
Very little growth of any kind is apparent over large tracts of country. Regrowth has been 
reduced to light scattered proportions, with restricted patches, varying from a few to a few I~~mclred 
acres, of heavier growth at intervals. 

On open forest country and on improved pastures, the appearance of scattered seedling 
pear has continued on the iiiairginal lands fringing the former heavy pear areas. It is known 
that pricltlp pear seeds are viable for many years. Hence, from seeds now clorrnant in the ground, 
seedlings will develop, in all probability, for some considerable time. 

The great reduction in the pricltly pear infestation has brouglit a corresponding decrease 
in tlie Cactoblustis population. The enormous concentrations of the insect, that were a feature 
of the mass onslaught on tile dense pear, are no longer seen, for the reason that the avtxilable food- 
supply is linfiited. It is, however, gratifying to report that, wherever there is regrowth or seedling 
pear, even of a v3ry scattered nature, Cactoblustis is well-established, and in the denser patches 
of prickly-pear i t  is abundant. Indeed, its survival in those sections where the pear growth 
is very sparsely scattered calls for favourable comment. 

The position in the north-western pear country of New South Wales is very similar to that 
in Queensliznd, except that there is rather inore regrowth in certain sections. In  the Elnnter River 
district, the primary pear is being steadily reduced and regrowth is being destroyed. There are, 
however, many areas of resistant pear on timbered hills and ridges where progress has been slow and 
will continue to be very gradual until the removal of the trees effects an iniprovernt:nt in the 
succulerice of the prickly pear. This problem of the food supply being unsuitable to the 
requirements of Cuctoblastis is again encountered on siniilar hard country in the Ringara-Inverell 
district. 31aiiy land-owners in this sector have destroyed the timber on considerable areas, and 
Cactobbstis has brought about excellent destruction on the recently improved land. 

The development for pastoral and agricultural purposes of former dense pear country, 
made available through the agency ot Cactoblnstis, has niade steady advancement. Throughout 
the Queensland pear territory, destruction of urirvanted timber, erection of new fences, provision 
for water storage, and other improve~nents are evidence of new areas being added to the sheep 
and cattle grazing industries. In those sections where closer land settlement can be undertaken 
more new stlttlers are building homes, growing crops, sowing fodder grasses, and increasing their 
dairy herds. 

With regard to the lesser pest pears, a Longicorn beetle, Lagochirus funestus, has been 
introduced from Mexico, and is being reared in numbers and liberated in areas of the tree pears 
0. tomentosu and 0. streptaca~ztha. Tlze ,4rgentine cochineal, Dactylopius co~$usus, is proving 
very destructive to the tiger pear, 0. aurantiaccr, and promises to control this troublesome plant. 

Attention has been devoted to the insect enemies of Bassia and related plants. On behalf 
of the Council, further liberations and controlled experirnents have been conducted with the 
Noogoora burr seed-fly, Euaresta aequalis. 

Concerning overseas investigations, prickly pear work in Xexico and the Argentine was 
completcd during the year, and the two officers were relea,sed for the study of Xanthium insects. 
Field surveys dealing with the Xa?lfhiurn have been made over wide areas in the United States. 
and Mexico. Two entomologists are now occr~pied in the United States with various insect enemies 
of these plants. Another officer has conducted Xanthium investigations in the Argentine, and 
at  present is undertaking similar survey worlr in Brazil arid Paraguay. 

3. Radio Research Board.-The work of this Board has been continued with the co-operation 
of the Postmaster-C'reneral's Department and of the Universities of Melbourne and of Sydney. 
The Department of Defence and the Commonwealth Meteorological Bureau have also assist,ed in 
various ways. 

The ionospheric and fading work of tlie Board, which is centred in the IJniversity of Sydney, 
has been continued. Since a large percentage of radio communication is by reflection from one or 
other of the reflecting layers of the ionosphere, a knowledge of the diurnal and seasonal changes 



of conditions in these regions is obviously of importance. In addition, the radio methods developed 
-for ionospheric observations have enabled illany deductions to be made concerning the nature, 
pressure, temperature, and ionization of the gases present in the region between 50 and 250 
kilornetres above the earth-matt,ers of which are of importance to the meteorologist. The 
e~?,mination of data obtained in this work has lately enabled some order to be found in what 
hitherto appeared to be conflicting results from other sources of evidence such as meteor trails, 
aurorae, and l-~~minous night clouds. The redults of these considerations have recently been 
embodied in a paper prepared by officers of the Board and read before the Royal Society in London 
(see Proc. Roy. Soc. 8., 154 : 755, 1936). 

011 the atmospheric side, the close connexion found between moving sources of atmospherics 
and cold fronts over tEle A~~stralian Bight in the summer of 1934-35 suggested a continuation of 
the work to determine the possible value of atmospheric direction-finders for weather forecasting, 
especially for south-eastern Australia. Accordingly a twelve months' test was initiated in August, 
1935, the Commonwealth hfeteorological Bureau having arranged to co-operate with the Board's 
investig,ators, who are accommod-atetf in the Ur~iversity of 8Iclbournc. The results have not yet 
been finally considered, but evidence has been obtained leading to the conclusion that, at  any 
rate unde~  the conditions that applied in the summer season of 1936-36, the radio methods are 
not of much meteorological value. An investigation has now been decided on with the object of 
determining the total energy radiated in the " radio " portion of the spectrum by the average 
lightning flash. The necessary apparatus is still under construction. In addition to the total 
energy radiated, it is hoped to ol~tain some additional inforrnatio~l regarding the wave form of 
atmospherics. 

3. Minerccgraphic Investigations.-Mineragraphic investigations are concerned with 
elucidating the mineral associations in complex ores. Many valuable mi~erals occur in opaque 
particles of microscopic size which may only be observed by the microscopical exai~iination of 
polish~d surfaces in reflected light. With the aid of suitable mounting mediurns the minerals 
in a mill product or flotation concentrate can similarly be determined ; and the investigation of 
losses in milling can frequently be assisted by the direct observation of the valuable minerals in 
mill products and tailings. Special methods of preparation of specimens are required as well as 
special methods of identification of the minerals ; ant1 these are employed by the Council's 
investigator, Dr. F. L. Stillwell, and his assistant, Dr. A. B. Edwards. 

During the past year information relating to  t l ~ e  occurrence of gold in ores from Glenloth, 
South Bustralia, Cobar, New South Wales, Nullagine, Western Austra,lia, and Misima, Papua, 
has been supplied to the South Australian section of ore dressing investigations. In  each case 
particles of gold have been observed with the microscope, and photographed in their association 
with pyrite, chalcopyrite, pyrrhotite, stibnite, and quartz. The gold content of chlorinated 
residues from Charters Towers was determined to be largely due to particles of gold embedded in 
roasted particles, and thus inaccessible to direct cyanidation. Relationsllips of the stannite and 
galena in tin ore from the Conrad mine, Howell, New South Wales, have been described ; and the 
silver bearing mineral, tetrahedrite, was found to be so intimately associated wit11 both stanrlite 
and galena that its separation by flotation from either stannite or galena is impossible. 

The Victorian section of ore dressing has been supplied with information relating to the 
occurrence of gold in auriferous quartz from Sloane and Scotchman's at  Stawell, and in ore from 
the Firebrace Reef a t  Grsnya in Victoria, and in arsenical ore from Auburn Falls and from 
Nukin~nda Creels in Queensland. The examination of flotation concentrates fro111 Pirebrace Reef, 
before and after roasting, iridicated that some of the gold occurs as inclusions in particles of pyrite 
and arsenopyrite, ant1 that, after roasting, they may persist as inclusions in particles of hard iron 
oxide. 

The mineral content of a series of samples from a Wilfley table a t  the Naude and Yellow 
Girl G.M., Glen Wills, was determined, as well as the mineral content and gold in a flotation 
concentrate. This information was utilized in the experimental tests in ore dressing which led t o  
the successful methods of treatment at  present in use at the mine. 

Auriferous antin?ony ores from South Costerfithld, Hoddle's Creek (near Warburton), and 
North Drummond (near Nalmsbury), all in Victoria, have been examined. At South Costerfield, 
small particles of gold occur in quartz, in stibnite, and to a lesser degree in pybite. At Hoddle's 
Creeli'the ore contains a little arsenopyrite in addition to pyrite, and gold i~ embedded in the 
stibnite. At North Drum~nond the proportion of arsenopyrite to stibnite is much greater ; and 
arsenopyrite occurs both as coarse crystal and fine particles embedded in stibnite. Small particles 
of gold measuring .06 x . Ori mm. and .04 x .Ol4 mm. were observed to be embedded in stibnite. 

A comprehensive study of the iron ores of the Middleback Ranges, Eyre Peninsula, South 
Australia, has been carried out by Dr. A. R. Edwards. Eleven bodies of pure bedded hematite 
ore occur, generally in synclinal structures, in association with aluminotrs schists and banded 
hematite quartzites. Massive, schistose, and powder ores occur in close association, the schistose 
and powder ore resulting from the leaching of hematite-rich quartzites or schists. i\licroscopical 



study reveals that the ores and associated rocks are probably altered sediments. The iron 
rliinerals are hematite with minor amounts of magnetitc and limonite ; but the bulk of the 
hematite was formerly present as magnetite. The alteration of magnetite to hematite is due, in 
part if not wholly, to the action of descending surface waters. The descending solutions have 
sometimes carried manganese in solution ; and a t  the Iron Monarch a considerable concentration 
of manganese minerals has resulted. The manganese, thrown down in gel form, gave rise first to  
psilomelane, often ua~~sually rich in iron.  his has in part crystallized as veins of pyrolusite 
(NnO,), and to a less extent as braunite (3Mn20,MnSi0,), and manganite (Mn203,H20). The 
iron in the gel has crystallized as a second generation of magnetite, giving rise to  magnetic 
manganese ore. The distribution of the manganese has been partly controlled by the disposition 
of bands of impervious clay schist in the ore body. 

A study of the occurrence of the rare nickel arsenic sulphide, gersdorffite, in the Hecla adit, 
NE. Dundas, Taslmania, has been concluded. Gersdorffite is limited to an isolated segregaiion 
in a narrow lode which consists largely of siderite with disseminated sulphides of iron, copper, 
zinc, and lead. An interesting feature of the vein is the presence of an assemblage of rare lead 
minerals, including the lead antimony sulphides, jamesonite, and bournonite, and the corresponding 
lead bismuth compounds, cosalite and aikillite. 

The investigations have been facilitated by a contribution from a number of mining 
corporations through the Australasian Institute of Mining and JIetallurgy. The University of 
lVlelbourne has also assisted by granting the investiffators laboratory accommodation a t  the 
Geology School. 

4. Ore-dressing Investigcttions.-In 1934 the Government decided to grant the Council 
&5,900 per annum for a period of five years in order that research work of value to the gold-mining 
industry of Australia might be undertaken. The Government's decision was the result of a growing 
belief that, provided adequate techiiical assistance was made available towards the solution of the 
metallurgical problems involved, deposits now unworked could be brought into profitable 
production, and those worked into still more profitable production. 

In planning and carrying out the investigations thus rendered possible, the Council has 
been particularly fort~r~iate in obtaining the co-operation of existing metallurgical laboratory 
organizations and the advice of many prominent metallurgists and mining authorities in Australia. 
A portion of tile grant is being devoted to an intensification of the rninerag~aphic work carried our 
by Dr. Xtillwell. The greater portion of it, however, is being used to finance the ore dressing 
tests mentioned in the previous Annual Report. These tests are conducted at  the Kalgoorlie 
School of Brlines Jlletallurgical Laboratory of the Western Australian Department of Mines, a t  the 
Ronython AIetallurgical La,boratory of the South Australian School of Jlines and Industries, and 
at  the Metallurgy School of the ~jnivers i t~  of ldIelbourne, all of which bodies are affording the 
Council most useful co-operatiom in the way of providing the Council's investigators with 
laboratory accoinmodation, direction, kc. 

This ore dressing work is being directed by the Nining Advisory Committee and its three 
Sub-committees, one of which is located at each of the three co-operating laboratdries. The 
personnel of these various bodies is given in the Appendix to  this report. 

Under the schemc? that has been put into practice it is open for any leaseholder to request 
that his ore be tested. I'rior to agreeing to such tests the Council needs to be assured that the 
ore sample it receives is representative of a suficient tonnage of ore to warrant the examination. 
When this assurance is forthcoming, the work is put in hand. It consists of such operations as 
tests of grinding, straking, flotation, cyaniding, &c. During the year under review 70 reports 
of tests on different ores were completed. These concerned samples from the following localities :-- 
Bcthanga (Victoria), Auburn Palls (Queensland), Snake Valley (Victoria), Stawell (Victoria), 
Granya (JTictoria), Daylesford (Victoria), Glen MTills (Victoria), Yeppoon (Queensland), Tennant's 
Creek (Northern Territory), Glenloth (South Australia), New Cobar G.N. (New South Wales), 
Norseman (Western Australia), Kalgoorlie (Western Australia), Southern Cross (Western 
Australia), Spargoville (Western Australia), IVliite Hope G.31. (Western Australia), Mt. Magnet 
(Western Australla), Rothsay (Western Australia), Ora Banda United Mines (lTestern Australia), 
Burbanks Birthday G.M. (MTestern Australia), Chadwin (Western Australia),Yellowdin (Western 
Australia), Paddington (Western Australia), Davyhurst (Western Australia), Roebourne (Western 
Australia), Laverton (Western Australia), Leonora (Western Australia), Nt. Ida (Western 
Australia), Ora Banda (TITestern Australia), Hampton plains (Western Australia), Meekatharra 
(Western Australia), Cave Rocks (Western Australia), Youanmi (W+estern Australia), Nenzies 
(Western Australia), Coolgardie (Western Australia), Ravenstholpe (Western Australia), South 
Boulder (Western Anstralia), Mt. Wallbroo1.c (Western Australia), Gullewa (Western Australia), 
Higginsville (Western Australia), Peali. Hill (Western Australia), Boogardie (Western Australia), 
Idaho Lease (Western Australia), Riverina G.M. (Western Australia), Marvel Loch (Western 
Australia), Charters Towers (Queensland), and Nullagine (Western Australia). 
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The number and variety of the foregoing reports are evidence of the wide extent to which 
the facilities available for the work arc being used by the gold-mining industry generally. 

5. Standards Associcrtion of Australia.-The Standards Association of Australia, for which 
the Council is the means of liaison with the Coinmon~~~ealth (:ovcrnment, reports a successful 
year of activity over a widening field of operations. Some new Corrlrnittees have ernbarked 
upon important undertakings in response to urgent representations from departrllental and public 
utility authorities ; and some C'ommittees which had been operating on a reduced Fasis llave 
rcsunled normal activity. Tnvestieations into ],roblcins associated with prirnarv industries have 
indicated the possibilities of extending the Association's usc.fulness in that direction. 'i'heae 
advances liave been made possible by the further partial restoration of the C'o~nnlonwettlth 
Government's grant to its former proportions, and increased financial support from other sources. 
With a continuation of this improvement in financial backing a nluch wider range of activity, 
that should have an influeilce on the development of industry, is possible. C'o-operation with 
o the~  standardizing agtlncies throughout the Empire and iri other countries has been rnainl;tined 
and consolidated, and now constitutes a major branch of the Association's functions. 

6. Fuel Problems.-The Newnes Investigation Committee has completed its inquiry into 
the project for reviving the shale oil industry. 111 Januarj., 1936, the ('ornrrlittee presented to 
the Governments of the Common~vealth and New South JjTales a supplen~entary report amplifying 
to some extent its original report of April, 1934. The additional information contained in the 
recent report is largely tlhe result of a further inquiry into the quality of the products mentioned 
in the Council's last Annual Report, and now completed. 

-4 comprehensive report has also been received from Rlessrs. R. Crichton and H. R. J. 
Conacher, of Ecottish Oils Ltti., who investigated the project on behalf of the Anglo-Iranian Oil 
Company. 

After consideration of these reports, the Commonwealth (iovernrnent has invited 
applications for taking over the Newnes-Capertee shale field, under conclitions granting the 
successful tenderer exemption from excise for a period of twenty years. 

Since the completion of the Committee's inquiry, Mr. L. J. Rogers, who is normally attached 
to the Council for Scientific and Industrial Research, has been engaged in advising the C:o\~ernment 
on a nuniber of current problenis in fuel technology. He has witnessed a series of road tests of 
a motor vehicle using alcohol as fuel, and has submitted a report upon the economics of pseparing 
alcohol from surplus wheat. 

7. Fisheries Investigations.-In the last Annual Report reference was rnade to the Cabinet's 
decision of the 29th July, 1935, as a result of which the Council assumed responsibility for the 
recently initiated fisheries investigations, originally entrusted to the Development Branch, Prime 
Minister's Department. The progranlrne of research ~vill comprise work under the following 
main heads :- 

(i) Exploration of fishing grounds by a specially designed vessel. 

(ii) Experiments in canning ; and the determination of the chemical composition of 
fish thought t o  11e suitable for the nlanufacture of fish by-products. 

(iii) Tests of met,hods of curing and preserving fish, especially the more cornrnon 
varieties. 

(iv) Marine biological investigations, including research into the life histories, 
distribution, kc., of ecoilo~~lically important fishes. 

As fisheries investigations, except perhaps of a somewhat isolated nature, mark a new 
departure in scientific work in Australia, and as they can be prosecutecl only if properly trained 
men are available for the work, active research along the various lines planned rnust of necessity 
develop somenrhat slowly. 

As there appears to be no one in Australia with an intimate practical knowledge of the 
development of similar research ill other countries, and who is adequately qualified to take charge 
of the organization and development of the fisheries research work in Australia, inquiries have 
had to be made in other countries in order to ascertain whether the services of a suitable expert 
can be obtained. It is hoped that an appointment will be made before long. In the meantime 
steps are being taken to form the nucleus of a staff of trained investigators. 



A graduate of an Australian TJniversity has beeri appointed by the Trustees of the Science 
and Industry Endowment Fund as a Senior Research Student to undergo a special course of training 
in fisheries investigations over a period of two years. The appointee left Melbourne in March 
last ; and aftcr a period at  the Torry Research Station, Aberdeen, he will receive further training 
a t  the Low Temperature Research Station, Cambridge, and later probably at  the Prince Rupert 
Fisheries Experimental Station, British Colnmbia, and a t  the Halifax Fisheries 13xperiment 
Station, n'os7a Scotia. It is hoped to appoint, at  an early date, another Australian graduate to 
undertake a special course of study in ce~atain branches of fisheries investigations. 

1 Pishe~ies Research T7essel.-Tenders for the construction of the proposed fishery investigation 
vessel have been received and considered, and that submitted by the SIelbournc Harbour Trust 
Cornrnissioners has beeri accepted. All the preliminary work in the waly of preparing detailed 
drawings, the placing of ordcrs for material, &c. is now progressing satisfactorily. The vessel, 
which will be built of steel, will be powerecl with a Diesel engine, and equippcd with wireless and 
automatic depth-recording apparatus. 

The vessel, which will be specially equipped for the capture of pelagic, or surface-swimming 
fish, will be of a type new to Australia, though many similar vessels are employed, particularly 
on the Pacific Coast of America, in connexion with the pilchard, mackerel, salmon, and tuna 
fisheries. In addition it will be equipped with a Danish seine net for the capture of demersal or 
bottom-dwelling fish, such as flathead. It will also serve to investigate reefy or rocliy grounds by 
means of hand lines and long or set lines. 

The sole aim of the vessel will be to gather data leading to the commercial development 
of our marine resources. MThilst provision is being made for scientific work abroad, the vessel 
will bc a practical fishing craft from whose work fishermen and others in ,411stralia will be able 
to assess the posqibilities of developing phases of tlie fishing industry which, though neglected in 
Australia, are intensively prosecuted abroad. The vessel will in no way conipete w~ th  commercial 
fishing interests. It is not its purpose to return to port with large catches ; but provision has been 
made for the storage of such quantities of fish as may be necessary for tests on shore. 

It appears that aerial observations of the occcrrences and movements of pelagic fish might 
greatly assist the ~vork of the investigation vessel ; and arrangements have been practically 
completed for test flights during next October over the waters off the South Coast of New South 
WTales and North-eastern Tasmania. The Council is deeply appreciative of the co-operation of 
the Defence Department which has agreed to provide the necessary equipment and personnel. 
If the test flights are successful, considrration will be given to the extenrive use of aerial 
observations of pelagic fishes in future in conjllnction with the i~~vestigation vessel. 

Fish Preservation Ilnvestigations.-,4s regards investioations into problems connected with 
the preservation by quick freezing, canning, &c., arrangements have been made for experimental 
work to be cazried out by the Council's Sect1011 of Food l'reservation and Transport st laboratories 
and experimental cold chambers to be erected in Sydney. Unfortunately, owing to delay in 
getting posscssioii of the building in which the laboratory and chambers are to be erected, it will 
not be possible to make a start on this work until early in 1937. 

Smoking and Curing.-The Council is sending to the Torry Research Station, Aberdeen, 
slifficient quantities of chips and sawdust of six selected ,.1.ustralian woods to enable careful tests 
t o  be carried out in order to tletr>rn:ine their valur. for tho slnoking and curing of fish. 

The Council is also endeavouring to secure the services of a skilled fish curer in order to carry 
out work in regard to thc  best varieties of fish for curing, improved rnethods of technique, &c. 

Chenzical Analyses of Fish.-Analysis of fish are important from three points of view, 
viz. :-(a) the oil content of fish liver ant1 the vitamin content of the oil ; (b) the ut'ilization of 
non-edible fish, &c., for the manufacture of products such as fish niezil ; and ( c )  prese~*vatioil by 
quick freezing or other methods. 

It is hoped to complete arrangenlents for this work to be coinnienced a t  an early date in 
co-operation with the Departnlent of C'hernistfy of the University of Melbourne. 

8. Biometrical T170rk.-With the gradual extension of the work of the Council, the use of 
statistical rnethods has been steaclily increasing. I11 every Division irivestigations are being 
carried out which involve the use of biometrical principles to a greater or less extent. In 
quantitative experiments not only rnust ~neasurernents be rnade ~vith the utmost precision possible, 
but an index must be given of the accuracy of the results. This can be done only when the planning 
and execution of the experiments is statistically sound. Throughout the Division of Plant Intiustry 
the services of the biolnetrician are being used cont,inuousl~ in conliexion with work on genetics, 
plant pathology, physiology, and weed control investigations. I11 the Entomological Division 



biolnetrical work has been done in connexion with tests of effectiveness of trapping in controlli~ig 
blowfly strike, with termitc investigations. and in experiliients on the developnnent and control of 
fruit pests. Since the biolnetricisrl is stationed in Canberra, closer touch can be kept with the 
work of these two Divisions than with the others. 

111 order to keep in contact with officers other than those in Canberra, occasional visits 
are paid to other centres. Several weeks were spent during this year at the Research Station at  
Merbein, where many experiments of a statistical nature are being conducted, both in soil 
investigations, and on the bel~aviour and treatment of vines. The time selected for this visit was 
the late summer, when the work was still in progress in the field, so that an examination could be 
made of the methods adopted both in the field work and in the analysis of the results. Advice on 
statistical methods is given by correspondence to officers in other places, both within and without 
the Council. 

A course of lectures on biometrical methods is being given for the staffs of the Divisions 
of Plant Industry and Economic Eiltomology. 

In view of the increasing demand for expert advice in biornetrical questions, and consequent 
call on the services of the biometrician, Miss Barnard has beell appointed to assist in the work. 
she is at  present training in England, and will join the Council immediately after her return in 
August. At the '?\r[cJlaster Laboratory in Sydney, the biomctrical vork is now being carried out 
by Yiss Turner. 

9. Soil Dr.lj"t Incesti9ations.-In the latter part of 1935 an officer of the Council carried out 
an extensive tour of the arid pastoral areas of South Australia. During the recent run of drought 
years these regions have suffered marked deterioration through the destruction of much of the 
prennial vegetation, and through wind erosion of the surlace soil, which is accompanied by the 
liberation of loose drifting sand. In the so-called " bush " country, where the perennial vegetation 
comprises dwarf shrubs of the genera Atripbx and Kochia (which act as a fodder reserve for stock 
in addition to providing a protective cover to the soil), the primary cause of the trouble has been 
overstocking in the lean seasons. Rabbits, however, have been an important factor in the 
preventiori of the natural regeneration of various tree and shrub species, notably the mulga. 
They have also been a contributory cause in the loss of stability of certain areas of sandhill country. 
In view of thc adverse climatic conditions and the exceedingly low capital value of the land, no 
great hopes can be held out for the success of remedial measures such as the introduction into the 
affected areas of soil-bindiug plants, or the artificial seeding of denuded patches. During good 
seasons the erosion danger will be in abeyance, ancl the vegetation may be expected to recover to 
a certain extent ; but the spread and intensification of the trouble can only be prevented during 
future drought? by a radical alteration of the general stocking policy. 

10. Bureau of Iw{er?nation.-The Science and Indmtry Resea~ch Act 1920-26 provides for 
the establishment of a Bureau of Information for the collection and dissemination of information 
relating to scientific and industrial matters. Although such a Bureau has not yet been established 
as a separate section or part of the Council's organization, a large number of inquiries for 
information on a diversity of subjects are received and dealt with each year. Some of these 
inquiries concern problems which are actually under investigation by the Council's officers. In 
such cases, full information can generally be given. Many of them, however, relate to matters 

are not being investigated by the Council ; these are dealt with either by personal interview 
or by letter as fully as possible, using the resources of the Council's staff aridlibraries and, where 
necessary, obtaining the required inf~rnlat~iorl from outside sourccs. The following is a selection 
from the list of subjects not directly under investigation by the Council and concerning which 
information has been supplied during the past year :- 

(i) Prlmary I91dt~stries.-Potato starch and other by-products, power alcohol from maize, 
I 

apples, &c., dewoolling sheep skins, canning of oysters, bugle lilies, arsenic in dips, guinea grass, 
maize storage, fibre from banana leaves. bleached wheat, wild mint, sulphur as insecticide, 
concentrated meats, cassava starch, putchuk root, dehydrated potatoes, hemp, blackberry control, 
sericulture, tung oil, derris root, soya bean, cheese, Spangenburg process, and Phorvniurn tenax. 

(ii) In,dustrial Afiner.als.-Shale oil, elenlentary sulphur from ores, gem stones, alunite, 
kaolin, quartz crystals, and zirco n. 

(iii) Manufactures.-Soap, felt hats, insulating lining brick, sulphuric acid plant, plaster 
of Paris, coloured brick, sock cork, nicotine sulphate, office pastes, cold cure rubber, pyrethrum, 
lime sulphur, German silver, chromium plating, cordial manufacture, potash from felspar, 
artificial flowers, mirrors, T alloy, papain and plastics. 

(iv) Jdi.~cella?zeous.-Grass tree resin, water divining, power from wind, producer gas for 
tractors, matton bird oil, preservation of cinematograph films, control of mistletoe, patent sail, 
patent engine, evaporation of stored water, tidal power, B~llrrawnng palm, patent head-light, 
acoustics, and brining of cherries. 



I XIT.--FINANCIAL MATTERS, STAFH, AND PWLICATIONS. 

I .  Finance.-The statement of experrditure From 1st July, 1935, to 30th June, 1936, 
is as follows :- 

$ £ £ 
1. Salaries and contingencies . . . . . . . . . . 15,710" 
2.  Remuneration of Chairinan and Members of Council . . . . 2,144f I 

3. Investigations- 
(i) Animal Problems- 

1 
(a)  Sheep diseases : fontrot, black disease, 

preputial disease, caseous lymphad- 
enitis, enterotoxaemia, pregnancy 
disease and equine navtl ill . . 1,704 

Less contribution from the Aus- 
tralian Pastoral Research 
Trust . . . . . . 232 

1,471 
(b) Parasitology . . . . . . 5,045 

Less contributions from the Aus- 

I tralian Pastoral Research . 
Trust . . . . . . 623 

Caseous lymphadenitis (New South 

I 
mTales) . . . . . . . . 1,159 

(d) Biochemical Problems . . . . . . 1.035 
(e) Bovine - - 

haematuria and caseous lym- 
phadenitis (South Australia) . . . . 826 

(f) Tick and tick fevers, pleuro-pneumonia, 
. .  &c. . . . . . . 9,122 

Less contributions from Queens- 
land Government, Council of 
Agriculture, Brisbane, and 
part proceeds from sale of 
vaccine . . . . . . 2,826 

6,296 
t (Braxy-like disease), 

Moora (Gingin) disease, Ataxia in 
lambs, kc. (Western Australia) . . . . 302 

(g) Entero-toxaemit 
3 

(h) Mastitis (Victoria) 
, ., . Les 's contrlbrrt~ons from Aus- I 

tralian Dairy Cattle Research 
Association and part Berwick 
Farm Revenue . 

(i) Rabbit myxomatosis 
- 

I 

I 

Less contril. -. 

Less contributions from Council 
of Advice, Rabbit Destruc- 
tion Fund . . . . 75 

I 

I 

. - ... 
enetics (New South Wales and 

Queensland) . . . . . . 1,837 

* The 1na111 items of expenditure under this hcndlng alf, salnr~rq of the Adn~in~strative 
Gomm~ttecs , port ~alnry of representative at Australla House ; trawlling expenses of Head off 
offire ex~vnrl~tnre. i. Pro~ided fronl Con~olirlatcd R ~ v f ~ n n r  Fund 

I 

Staff at the C'onncil's Head Office; staff and upkeep of S b t e  
ice staff, members of the Counril, Cc , nnd p~inting and general 

~utions from the Aus- 
tralian Pastoral R8esearch 
Trust . . . . . . 450 

(k) Haematuria (Victoria and South Aus- 
1,387 

I 
tralia). . . . . . . . 

-- 
. . ! 



(i) Central Office- 
Annual . . . . . . 
Capital . . . . . . 

Less contributions from Com- 
monwealth Bank (Rural 
Credits Development 
Fund). . . . . . 

(ii) Plant Problems-Division of Plant In- 
dustry- 

(a) Central Laboratory- 
Annual . . . . . . 
Capital . . . . . . 

(b) Experimental plots . . . . 
(c) Plant pathology . . . . 
(d) Plant genetics . . . . . . 
(e) Plant introduction . . . . 
(f) Agrostology . . . . . . 
(g) Plant pliysiology . . . . 
(h)  Noxious plants . . . . . . 
(i) Fruit problems . . . . . . 
(j) Experimental Farm, Duntroon ... 
(k) Potato Virus Studies . . . . 
(1) Plant Introduction Garden, Gatton, 

Queensland . . . . . . 
(m) Plant Introduction (State Farln, 

hlidcile Queensland) . . . . 
(12) General botany . . . . . . 
(0) Apple root stocks, Stanthorpe, 

Queensland . . . . . . 
Less contributions from Corn- 

mittce of Direction of 
Fruit Marketing, Brisbane, 
Queensland . . . . 

(p) Tobacco Investigations . . . . 
Less contributions from Tobacco 

Trust Fund . . . . 

(iii) F,ntomological Problems - Division of 
Ecorio~nic Entomology- 

( a )  Central Laboratory- 
Annual . . . . . . 
Capital . . . . . . 

(b) Agricultural Entomology and 
9luseum . . . . . . 

(c) Agricultural Entomology (Omhard 
and Fruit Pests) . . . . 

(d) Agricultural Entomology (Grass- 
hopper Investigations) . . 

( e )  Noxious weeds . . . . . . 



(f) Veterinary Entomology . . . . 
Less contributions from Aus- 

t,ralian Pastoral Research 
Trust . . . . . . 

(g) Forest Entomology . . . . 
( h )  Otiental Pcach Moth . . . . 

Less contributions from De- 
partmciit of Agriculture, 
Victoria . . . . 

(iv) Animal Kutrition- 
(0) Cen tra,l Laboratory . . . . 
(b)  Waite Institute . . . . . . 
(c)  Field Station, Young, New South 

Wales . . . . . . 

Less contributions from Com- 
monwealth Rank (Rural 
Credits Development 
Pund) . . . . . . 

(d) Field Station, Kangaroo Island, 
South Australia . . . . 

Less contributions from the 
Australian Pastoral I te-  
sea~ch Trust . . . . 

(e)  Drought feeding experiments at  
MTaite Agricultural Research 
Institute, Glen Osmond, South 
Australia . . . . . . 

Less contributions from Aus- 
tralian Pastoral Research 
Trust . . . . . . 

(f) Field Experiments on Phosphorus 
Deficiency, South Australia . . 

Less contributions from the 
Australian Pastoral Re- 
search Trust . . . . 

(9) Agrostological Investigations at  
TVaite A4gricultural Research In- 
stitute, Glen Osmond, South 
Australia . . . . . . 

(h)  Survey of Coast Disease . . . . 
At Waite Institute in co-operation with Car- 

negie Institute and Adelaide University- 
Mineral deficiencies in pastures . . . . 

Less contribution from Carnegie In- 
stitute . . . . . . . . 



(v) Horticultural Problems of the Irrigation 
Settlements- 

Citricultural- 
(a) Research Station, Griffith- 

Salaries and incidentals . . 4,405 
Capital . . . . . . 47 8 

4,883 
Less funds provided from 

Station Revenue . . 95 

Less contributions by New 
South Wales Water Con- 
servation and Irrigation 
Commission . . . . 

Viticultural- 
( b )  Research Station, Merbein- 

Salaries and incidentals . . 
Capital . . . . . . 

Less funds provided from 
Station Revenue . . 

Less contributions by Dried 
Fruits Control Board 
and Australian Dried 
Fruits Association . . 

(c) Ripening, processing, &c., of vine 
fruits, Mildura district . . 

Less contributions by Irymple 
Packing Pty. Ltd., Xil- 
dura Co-op. Fruit Co., 
Red Cliffs Co-op. Pruit 
Co. Ltd., and Aurora 

. .  Packing Pty. Ltd. 

(vi) Soil Problems- 
(a) Investigations at Waite Institute, 

Irrigation Areas and Tasmania- 
Salaries, &c. . . . . 5,752 
Capital ' . . 

Less contributions from 
Commonwealth Bank 
(Rural Credits Develop- 
ment Fund) . . . . . . 2,500 

3,265 

(vii) Food Preservation and Transpor t  
(a)  Meat and fish investigations (Bris- 

bane Abattoir) . . . . 2,847 
Less contributions by Queens- 

land Meat Industry Roa,rd 439 
-- 



(b) Banana investigations (Queensland 
University) . . . . . . 

Less contribution by Comrnon- 
wealth Banana Committee 

(c) Banana investigations (Melbourne) 
Less contribiztion by Committee 

of Direction of Fruit Mar- 
keting . . . . 

(d) Non-tropical fruits (Melbourne) . . 
(e) Citrus preservation . . . . 
(f) Engineering problems . . . . 
(g) Adviser on Food Preservation . . 

Less contributions from Com- 
monwealth Bank (Rural 
Credits Development 
Fund). . . . 4.8 

Prickly Pear- 
(a)  Grant for investigations . . . . 

Less contributions from Com- 
monwealth Bank (Rural 
Credits Development 
E'und) . . . .  . . 

Forest Products- 
(a)  Central Laboratory- 

Annual . . . . . . 
Capital . . *. . . 

(b) Seasoning . . . . . . 
(c) Preservation . ; . . . . 
(d) Chemistry . . . . . . 
(e) Wood Anatomy. . . . . . 
(f) Timber Mechanics . . . . 
(g) Timber Utilization . . . . 
(h) Timber Physics . . . . .. 
(i) Grading Studies . . 
( j )  Queensland Timber ~roblL&a . . 

Less contribution by Lands 
administration Board, 
Brisbane, Queensland . . 

(k) Plant for new Labomtmy . . 
Less contribution by Russell 

Grimwade, C.B.E. . . 
( I )  Pole Tests in New South Wales . . 

Less contributiorls by 8ydney 
Xunicipal Council, New- 
castle nilunicipal Council 
and Department of Public 
Works, New South Wales 

(m) Pole Tests in Victoria . . . . 
(n) Paper Pulp . . . . . . 

Less contribution by Aus- 
tralian Paper Manufac- 
turersLtd. .. . . 



(0)  Railway Sleepers . . . . 
Less contribution by South 

Australian Railways . . 

(p) Plywood and Veneer Investigations 
Less contribution by Queens- 

land Veneer Board . . 

Less sundry cash donations . . 

Less coiltribution from Com- 
nionwealth Bank (Rural 
Credits Development 
Fund). . . . . . 

(x) Mining and Metallurgy- 
(a) ailineragraphic Investigations . . 

Less contribution by Austral- 
asian Institute of AIining 
and Metallurgy. . . . 

(xi) Radio Research- 
(a) Alelbourne and Sydney Universities 

Less contributions by Post- 
master-General's Depart- 
ment . . . . . . 

* (b )  Advisers on Radio Research . . 

(xii) Library . . . . . . . . 
, 

(xiii) Gold Mining- 
(a) Mineragraphic Investigations ( le l -  

bourne University) . . . . 
(b)  Om Dressing (llrlhourne University) 
(o)  Ore Dressing (Adelaide School of 

Mines . . . . . . 
(d) Ore Dressing (Kalgoorlie School of 

Mines . . . . . . 
(e) Advisory Committee . . . . 

(xiv) Fisheries Investigations . . . . . . 
Less contribution by Development 

Branch, Prime Ilinist~r's De- 
partment . . . . . . 

(xv) Apple and Fear Investigations . . . . 
Less contribution by Department of 

Commerce . . . . . . 

(xvi) il~iscellaneous- 
(a) Bee Investigations . . . . 

Less contributions from Com- 
monwealth Bank (Rural 
Credits Development 
Fund). . . . 9 .  



(6) Thriys Irlvestigatiorls . . . . 
Less contributions froin the 

Thrips Investigation 
League . . . . 

(c)  wi~tery MrIxites in Eggs Investiga- 
tions . . . . . . 

Less contribution by Egg 
Producers' Council . . 

(d) Tonlato Wilt Investigations . . 
( e )  Variolis . . . . . . 

8. 0onlributions.-The following statement shows the receipts and disbursements during 
the year 1935-36 of the funds provided by outside bodies and recorded in the special account 
established in 1831, entitled " The Specific Purposes Trust Account " :- 

Receipts including 
i~ala~ces  hxpcntl~ture 

brought forward 1935-30. 
fro111 1034-35. 

E £ 
Commonwealth Bank (Animal Health, Horticultural, 

Food Preservation and Trailsport, Prickly Pear and 
Forest Products Investigations) . . . .  17,500 .. 17,500 

Commonwcalth Bank (Erection of Drought Feeding 
Building) . . . . . . . . . . 5 . .  . . 

Corninonwealth Bank (Bee Investigations) . . . . 162 . . .  7 0 
Postmaster-General's Department (Radio Kesearch) . . 3,447 . . 3,447 
Australian Pastoral Research Trust (Animal Health 

and Animal Nutrition Investigations-Sheep 
Research) . . . . . . . . . . 2,520 . . 2,429" 

New Soutl~ llrales IVater Convervation and Irrigation 
Con~mission (Maintenance of Griffith Research 
Station) . . . . . . . . . . 1,200 . .  1,200 

New South TITales Water Conservation and Irrigation 
Commission (Cumbungi Investigatio~zs) . . . . 200 . . . . 

J>epartment of Commerce (Fruit Problems, Tasmania) 112 .. 112 
Queensland Government (Animal Health Investiga- 

tions-@a ttle Research) . . . . . . 4,388 . . 2,905.1 
Council of Ag~iculture, Brisbane (Animal Health 

Investigations-Cattle Research) . . . . 686 . . 686 
Arlstralasiair Institute of 21ining and Jletallurgy Uiner- 

agraphic Investigations) . . . . . . 360 . .  360 
Dried Fruits Control Board (Dried Fruits Investigations) 1,899 . . 1,699 
Australian Dried Fruits Association (Frost Imestiga- 

tioiw, illerbcin) . . . . . . . . 15 . . 16 
Australian Dairy Council (Wood Taint in Butter 

lnvestigations) . . . . . . . . 20 . . . . 
Queensland llTeat Industry Board (Food Preservation 

Investigation) . . . . . . . . 439 . . 439 
Sir NacPherson Robertson (Entomological Investiga- 

tions) . . . . . . . . . . 183 . . . . 
Thrips Investigation League (Thrips Investigations) . . 611 . . 61 1 
JZessrs. Allen-Liversidge (Aust .) Ltcl. (Forest Prochzcts 

Investigations) . . . . . . . . 12 . . 
Commonw~~ulth Banana Committee (Banana Invcstiga- 

121 

tions) . . . . . . . . . . 1,908 . . 1,673 

Carried forward . . . . 35,667 . . 33,158 
a Includes $245 on account 1034-35 expenditure. t Includes £776 on account of 19:14-35 expenditure. t Tlils contribution wns cledited to 

Publication- Vote. 



Keceipts including 
balances 

brought forward 
from 1934-3.5. 

Expenditure 
10:3h-$6. 

£ 
33,158 Brought forward . . 

Revenue Pund-Oonoonba Research Station (Animal 
Health Investigations) . . . . . . 

Revenue Fund-Griffith Research Station (Citricultural 
Investigations) . . . . . . . . 

Revenue Fund-Berwick Farm (Mastitis Investigations) 
Revenue Fund-&1:erbein Research Station (Viticultural 

Investigations) . . . . . . . . 
Plywood-Veneer Board, Queensland (Porest Products 

Investigations) . . . . . . . . 
Lands Administration Board, Queensland (Special Forest 

l'roducts Investigations) . . . . . . 
Russt 11 Grimwade, C.B.E. (Forest Products Investiga- 

tions) . . . . . . 
Committee of Direction *f Fmit Marketing (Apple 

Root Stocks Investigations) . . . . . . 
Tobacco Trust Fund-Prime Minister's Department 

(Tobacco Investigations) . . . . . . 
New South Wales Department of Agriculture (Meat 

Investigations) . . . . . . . . 
Department of Commerce (Apple and Year Investiga- 

tions) . . . . . . . . . . 
Mildura Co-op. Fruit Co. (Dried Vine Fruits Investiga- 

tions, Merbein) . . . . . . . . 
Irynlple Packing Co. (Dried Vine Fruits Investigations 

Jlerbein) . . . . . . . . . . 
Red Cliffs Co-op. Fruit Co. (Dried Vine Fruits Investiga- 

tions, Merbein) . . . . . . . . 
Aurora Packing Co. (Dried Vine Fruits Investigations, ... Merbein) . . . . . . . . 
Australian Dairy Cattle Research Association (Mastitis 

Investigations) . . . . . . . . 
Australian Pastoral Co. (Animal Health Investigations, 

Noondoo) . . . . . . . . . . 
C'arnegie Institute (Mineral Deficiencies in Pastures 

Investigations) . . . . . . 
Council of Advice, ~abb i t ' ~e s t ruc t i on  Fund (Work on 

Rabbits) . . . . . . . . . . 
Dr. Georgina Sweet-Balance of Grant (Animal Health 

Investigations) . . . . . . . . 
Jericho Wool Committee, Jericho, Queensland (Sheep 

Research) . . . . . . . . . . 
McLaren & Co. Pty. Ltd. . .  . . . . 
Holden's Motor Body Builders ( F k s t  Yrodncts In- 

vestigations) . . . . . . . . 
Department of Agriculture, Victoria (Oriental Peach 

Moth Investigations) . . . . . . . . 
Committee of Direction of Fruit Marketing (Banana 

Investigations) . . . . . . . . 
Newcastle Municipal Council (Pole Tests in New South 

Wales . . . . . . . . . . 
Sydney Municipal Council (Pole Tests in New South 

Wales) . . . . . . . . . . 
Department of Public JVorks, New South Wales 

(Pole Tests in New South Wales) . . . . 
Australian Paper Manufacturers Ltd. (Paper Pulp 

Investigations) . . . . . . . . 

Carried forward . . 89,426 
£113 on nrrount 1934-36 ~upenditilre. t 1nrli~de.i £261 on account 1954-36 expenditl~re. S ExppnAitr~re 



Brought forward 
South Australian Railways (Treatment of Railway 

Sleepers) . . . . . . 
Egg Producers' Council (Watery Whites in Eggs) . . 
Developnlent Branch, Prime Minister's Department 

(Fisheries Research) . . . . . . 
Revenue Fund --Ore Dressings . . . . . . 
Revenuc? Pnilcl-Mining arid liletallurgy . . . . 
Senator C. Hardy (Forest Products Irivestigations) . . 
C. H. Tutton Ltd. (Forest Products Investigations) 
Sundry Contrib~rtors (Forest Products Investigations) 

Ilecei* iucludiug 
balances 

hrought forward 
from 1934-35. 

£ 
89,426 

Stag.-The following is a list of the staff of the Council as at  the 3Utl1 June, 1936. The 
not include typistes, laboratory assistants and labourers, &c. 

Chief Executive Officer-Sir David Rivett, K.C.M.G., M.A., I).Sc., F.A.C.I. 
Secretary--G. Lightfoot, 1I.A. 
Assistant Secretary and Editor of Scientific Publications-G. A. Cook, Bl.Sc., B.N.E., 

A.A.C.I. 
Cbief Clerk and Accountant-H. P. RPeen, L.I.C.A. 
Biologist-F. N. Ratcliffe, B.A. 

Library- 
Librarian aild Scientific Assistant-Miss fi. Archor, fi1.S~. (On leave abroad) 
Assistant Librarian-Niss A. L. Kent. 
Assistant Likirarian-Niss P. V. Murray, M.Sc. 

Accounts, Staf, Stores- 
M. G. Grace, L.I.C.A. 
D. J. Bryant. 
H. H. Wilson. 
R. Viney. 
M. A. Elliott. 
V. Leonard. 

Orders and Transport- 
J. 31. Derum. 
J. J. Foley. 

Recwds- 
P. Domec CarrB. 
w. Gillespie. 
P. Knuckey. 
P. Butler. 
R. 8IcVilly. 
A. Patterson. 

Head Typiste- 
;\ii&ilil. Polwarth. 

Clerical Assistant to Chief Executive Officer-R'iss A. Slattery, B.A. . 
Clerical Assistant to Chairman-Mrs. N. Roberts. 
Clerical Assistant, Waite Institute--Niss J. L. Thomas. 
Local Secretary, Canberra-R. F. Williams. 
Clerk, Canberra-K. Prowse. 
Junior Assistant-S. Young. 
Clerk, Division of Animal Health and Nutrition Headquarters, Melbourne-H. T. 

Chadwick. 



2. SECR~ETARIES O F  STATE COMMITTEES. 
New South Wnles- 

Mrs. N. Roberts, 906 Culwulla Chambers, Ca,stlereagh-street, Sydnev. 
Victorin- 

G. A. Cook, M.Sc., B.M.E., A.A.C.I., 314 Albert-street, East Melbourne. 
Queensland- 

IIiss H. F. Todd, corner Ann and Edward streets, Brisbane. 
South Australia- 

J. \Yard Walters, Animal Nutrition Laboratory, University of Adelaide. 
Western Azcstmlia-- 

Associate-Professor G. Tattersall, University of Western Australia,, Crizwley, 
\Vestern Australia. 

Y'nsn~ccaia- 
F. J. Carter, c/o. Premier's Office, Hobart, Tasmania. 

3. AUSTRALIA HOUSE, LONDON. 
Representative in Britain-F. L. I\lcTlougall, C.3l.G. (part-time) 

4. ~ I V I S I O N  OF PLANT INDUSTRY. 
At Canberra- 

Chief-B. T. Dickson, B.A., Ph.D. 
Senio~ Plant Pathologjst-H . It. Angell, B.Sc,Agr., Jl.S., 1'h.D. 
Senior Plant Geneticist-J. R. A. MclIillan, B.Sc.Agr., 11.8. 
Senior Plant Introduction Officer-A. hIcTag~art, B.S.A., JI.S.A., Ph.1). 
Assistant Plant Introduction Officer-J. F. :\llles, B.Agr.Sc. 
Assistant Botanist-C. Barnard, D.Sc. 
Assistant Plant Pathologist-J. G. Bald, M.Agr.Sc., Ph.d. 
Assistant Plant l'athologjst-JV. L. Geach, B.Sc. 
Assistant Plant l'atholog~st-Mr. V. Ludbrook, B.Agr.Sc., Ph.D. 
Assistant Plant Pathologist-I?. Mr.  IIely, B.Sc.Agr. 
Assistant Plant Introciuction O&cer-JY. I-Iartley, B.A., Dip.Agr. 
Assistant I'lant Geneticist-H. F. Smith, B.Sc.(Agr.), 1II.S.A. (On leave abroad). 
Junior Research Oficer (Genetics)-S. G .  Gray, B.Sc.Agr. 
Assistant Research Officer (Genetics)-K. Loftus Hills, B.Agr.Sc. 
Assistant Botanist ( Agrostolo ical Investigations)-Vacant . 
Assistant Physiologist-J. Ca k vert, M.Sc., P.L.S. 
Assistant Plant Physiologist-C. G. Greenham, M.Sc. 
Biometrician-Miss F. E. Allan, M.A., Dip.Ed. 
Chemist-E. H. Kipps, B.Sc. 
Librarian (part time)-LESS P. Stops, B.A. 
Assistant Research Officer (Weeds)-A. B. Caslmore, B.Sc.Agr. 
Assistant Research Officer (Weeds)-R. Roe, B.Sc.Agr. 
Assistant Plant Pathologist-*J. M. Allan, B.Agr.Sc. 
Research Officer (Tobacco)-G. E. >larks. 
Assistant Research Officer (Tobacco)-A. V. Hill, B.Sc.Agr. 
Assistant Itesearch Officer (Tobacco)-G. H. Xarks. 
Technical Officer (Tobacco)-E. T. Bailey, RSc. 

At University of Sydney- 
,4dviser on Chenlical Problems of Tobacco Investigation-Professor J. C. Earl, 

I).Sc., Ph.D., F.I.C. 
Chemist (Tobacco)-cl. J. Tow, B.Sc. 

At Queensland Agricultzcral College and High School, Gatton, Queensland- 
Assistant Plalit Geneticist (Pasture Plant Breeding)-C. S. Christian, B.Sc.Agr., 

1 l . s ~ .  . 
Assistant Botanist (Agrostological Investigations)-T. B. Paltridge, B.Sc. 

At Xtanthorpe, Queensla~zd- 
Assistant Research Officer (Investigations on root stock problerns with special 

reference to deciduous fruit trees)-L. A. Thomas, 31.Sc. 



At University of Tasmania, Hobart- 
Senior Plant Pathologist-W. M. Carne, P.L.S. (Seconded to Department of 

Commerce for fruit inspection work, London). 
Assistant Plant Physiologist-D. Martin, B.Sc. 
Junior Plant Pathologist (Apple diseases)-Pu'. H. White. 

5. DIVISION OF SOILS. 
At Waite Agricz~ltural Researclz Institute- 

Chief-Professor J .  d. Prescott, 3).Sc., A.A.C.I. (part-time). 
Soil Survey Officer-;T. K. Taylor, N.Sc., H.A. 
Assistant Field Officer-T. J. Marshall, M.Agr.Sc. 
Chemist-J. S. Hosking, M.Sc. 
Chemist-A. Walkley, B.Sc., B.A., Ph.D. 
Technical Officer-P. D. Hooper. 
Soil Microbiologist-T. K Strong,. B. Agr.Sc. 
Junior Field Officer-J. G. Baldwm, B.Agr.Sc. 
Junior Field Officer-G. D. Hubble, B.Agr.Sc. 

At Commonwealth Research Station, Grzfitlz-- 
dssistant Soil Chemist-EI. N. England, B.Sc., A.A.C.I. (S~conded to New South 

FVales Water Conservation and Irriga,tion Commission). 
At University qf Tasma~zia-- 

Assistant Soil Chcrnist-C. G. Stephens, M.Sc. 

6. IRI~IGATION SETTLEMENT PROBLEMS. 
At Commonz~eulth Research Station, Gr@th- 

Liaison Officer-F. K. Watson, &LA., B.Sc., A.3J.Inst.C.E., A.M.I.E. (part-time). 
Officer-in-Charge-E. 8. West, B.Sc., M.S. 
Chemist-A. Howard, h4.S~. 
Accountant (past*-time)-D. Chalmers. 
Orchard Superintendent-B. H. Martin, H.D.A. 
Assistant Research Officer-'It. R. I'ennefather, B.Agr.8~. 
Clerical Assistant- -Miss A. Gralton. 

At Commonwealth Research Station, Merbeiw- 
Officer-in-Charge--A. V. Lyon, iVI.Agr.8~. 
Agricultural Officer -J. E. Thomas, B.Sc., B.Agr.Sc., B.V.Sc. 
Assistant Research Officer-D. V. R7alters, B. Agr.Sc, 
Junior Research Oficsr-A. L. Tisdall, B.Agr.Sc. 
Technical Officer-J. R. Giles. 
Research Officer (part-time)-A. C. Ingerson. 
Research Officer-E. C. Orton, B.Sc., A. A.C.I. 

7. DIVISION OF ANIMAL HEALTH AND NLTRITION. 
At Commonwealth Ofices, Melbourrze- 

Chief-L. B. Bull, I).V.Sc. 
Consultant -J. A. Gilruth, D.V.Sc., M.R.C.V.S. 

At Melbourne University Veterinary Research Institute- 
Chief Bacteriologist and Officer-in-Charge-A. W. Turner, D.Sc., D.V.Sc. 
Senior Veterinary Officer (%astitis Investigations)-D. lfurnane, B.V.Sc. 
Senior Veterinary Officer (Bovine haematuria, Caseous 1ymphadenitis)-C. G. 

Dickinson, B.V.Sc. 
Senior Veterinary Officer (Pleuro-pneumonia)-A. D. Campbell, B.V.Sc. 
Assistant Bacteriologist (3Iaatitis)-E. JPunch-Peterscn, >f.Sc., Yh.B., M.I.F., 

F.L.S. 
Technical Officer-Miss C. E. Eales, B.Sc. 
Technical Officer-Miss S. E.  It. Clarke, B.Agr.8~. 
Biological Assistant-Niss J. Slaclean, B.Sc. 

At Townsville (North Queensbnd) Cattle Research Station- 
- Veterinary Oficer-J. Legg, B.Sc., D.V.Sc., M.R.C.V.S. (Seconded from the 

Queensland Department of Agriculture and Stock) 
Assistant Bacteriologist-A. T. Dick, B.8c. 



At P. D. McMaster Animal Health Laboratory, University of Sydney- 
Chief Parasitologist and Officer-in-Charge-I, Clunies Ross, D.V.Sc. 
Senior Research Officer (Geneticist)-R. B, Kelley, B.V.Sc. 
Assistant Parasitologjst-G. Iiauzal, D.V.Sc. 
Assistant Parasitologist-H. McL. Gordon, B .V.Sc. 
Assistant Veterinary Officer (Foot rot, Caseous lymphadenitis, Parasitological 

Investigations in field)--1V. I. B. Beveridge, B.V.Sc. 
Assistant Bacteriologist-J. A. Dumaresq, B .V.Sc. 
Assistant Research Officer (Cbeinistry of It-001)-;\I. R. Freney, B.Sc. 
Assistant Research Oficer (Physiologist)-R. H. JITatson, B.Sc.Agr. 
Field Officer-N. P. Graham, B.V.Sc. (Seconded to Australian Pastoral Research 

Trust) 
Technical Officer-E. Parrish. 
Assistant Technician-H. Munz. 
Secretary and Statistician-Niss H. A. Newton-Turner, B.Arch. 

At Animal Nutrition Laboratory, University of Aclelaide- 
Chief Nutrition Officer and Officer-in-Charge-H. R. Marston. 
Chief Assistant-J, Ward Walters. 
Senior Research Officer (i\Ietabolisin)-E. W. Lines, R.Sc. 
Assistant Research Officer (Chemist)-R. G. Thomas, B.8c. 
Assistant Research Officer (Biochemist)-J. TIT. H. Lugg, D.Sc., A.I.C., A.A.C.I. 
Assistant Research Officer (Biochemist)-I. I'V. McDonald, B.V.Sc. 
Assistant Research Officer (Biochemist)-H. C. >loore, B.Sc. 
Assistant Research Officer (Aglrosto1ogist)-D. S. Riceman, B.Agr.8~. 
Junior Research Officer-H. J. Lee, B.Sc. 
Technical Officer-J. D. 0. Wilson. 
Technical Officer-2'. C. Farr. 
Statistical Recorder-G. MT. Bussell. 

At Waite Agricultural Research Insfiitute- 
Assistant Research Officer (Mineral requirements and field work)-A. W. Pierce,B.Sc. 

8. MINERAL DEFICIENCY OF PASTURES INVESTIGATION. 
At Waite Agricultzcral Research Institute- 

Analytical Chemist-R. E. Shapter, A.A.C.T. 
Agronomist-C. M. Donald, B.Agr.Sc. 

9. DIVISION OF ECONOMIC ENTOMOI~OGY. 
At Canberra- 

Chief-A. J. Nicholson, D.Sc. 
Senior Entomologist-G. F. Hill. 
Senior Systematic Entomologist-A. L. Tonnoir. 
Senior Entornologist--1. AI. Mackerras, B.Sc., M.B., Ch.11. 
Senior Entomologist-G. A. Currie, B.Agr.8~. , L).Sc. 
Entomologist (Termite Investigations)-F. G. Holdaway, M.Sc., Ph.D. 
Assistant Entomologist-Miss &I. Fuller, B.Sc. 
Assistant Entomologist (Grasshopper Investigations) K. H. L. Key, M.Sc., Ph.D. 
Tnvestigator Sheep Blowfly Problem (Sheep husbandry and Fleece classing)- 

J. H. Riches, B.Sc.Agr., Ph.D. (Seconded from Division of Animal Health 
and Nutrition) 

Assistant Entomologist (Blowfly Investigations)-Mrs. M. J. Mackerras, M.Sc., 
M.B. (on leave abroad). 

Assistant Entomologist (Orchard Pests)-G. A. H. Helson, M.Sc. 
Junior Research Officer-F. J. Gay, B.Sc. 
Assistant Entomologist-T. G. Campbell. 
Technical Officer-T. Greaves. 
Librarian (part-time)-Miss P. Stops, B.A. 
Junior Research Officer-R. V. Fyfe, B.Sc.Agr. 

At Farnham House Laboratory, England- 
Entomo1ogist-S. Garthside, B.Sc.Agr., M.Sc. 

At Hyeres, France-- 
Junior Research Officer-F. Wilson. * 

At State College, Manhattan, Kansas, United States of America- 
Assistant Entomologist-S. G. KeIly M.S.(Agr.). 



10. DIVISION OF FOREST PRODUCTS. 

At Head Ofice, Melbourne (temqorarily)- 
Administs.ation- 

Chief-I. H. Boas, M.Sc., A.A.C.I. 
Deputy Chief-S. A. Clarke, B.E., A.M.I.E.(Aust .). 
Librarian and Records Clerk-Miss M. I. Hulme. 

1 
Chemistry Section- 

Officer-in-Charge-W. E. Cohen, D.Sc., A.A.C.I. (on leave abroad). 
Chemist (Acting Officer-in-Charge)-A. W. hIackney, 11.S~. 
Chemist (Paper Pulp 1r~vestigatlons)-Miss T. BT. Rcpolds, M.Sc., Ph.D. 
Technical Officer--A. G . Charles. 

Xecxsoning Section- 
Office-in-Charge-C. S. Elliot, B.Sc. (On leave abroad). 
Assistant Rc search Officer-G. JV. Wright, B.E. 
Technical Officer-J. T. Currie. 

Preservation Section- 
Officer-in -Charge-.J. E. Cummins, B.Sc., M.S., A.A.C.I. 
Assistant Research Officer-S. P. Rust, M.Sc. 
Assistant Research Officer-13. B. Wilson, B.Sc., A.A.C.I. 

Wood Structure Section- L 

Officer-in-Charge-H. E. Dadswell, I\T.Sc., A.A.C.I. 
Assistant Research Officer-Miss A. M. Eckersley, M.8c. 
Technical Assistant (part-time)-Miss J .  Ellis. 
Technical Assistant (part-time)-Niss J. Galbraith. 

Timber Mechanics Section- 
Officer-in-Charge--I. Langlands, B.E.E. 
Assistant Research Officer-R. 8. T. Kingston, B.Sc., R.E. 
Technical Officer-A. L. Gunn. 

Timber Physics Section- 
Officer-in-Charge-W. L. GreenhilI, M.E., Dip.Sc. 

Timber Utilization Section- 
Officer-in-Charge-R. I?. Turnbull, B.R. 
Assistant Research Officer-F. E. Hutchinson, R.Sc.For., M.N.Z.I.F. 
Assistant Research Officer--A. J. Thomas, Dip.For. 
Assistant Research Officer-W. R. Ferguson, B.E. 

Computation Section- 
Technical Officer-B. Whitington, 

Maintenance Section- 
Technical Officer-s. G. McNeil. 

At Brisbane Abattoir- 
Officer-in-Charge-J. R. Vickery, M.Sc., Ph.D. 
Assistant Biochemist-W. A. Empey, B.V.Sc. 
Assistant Biochemist-T7ET. J. Scott, B.Agr.Sc. 
Investigator-A. R. Riddle, R.A., M.Sc. 

At Unil~ersity of Melbourne- 
Adviser and Investigator-Associate-Professor W. J. Young, D.Sc. (part-time). 
Assistant Biochemist-S. A. Trout, M.Sc., Ph.D. 
Assistant Biochemist--3'. E. Muelin, B.Sc., Ph.D. 

,4t Department of Agriculture, Brisbane- 
Mycologist (Banana Investigations)-R. S. Mitchell, B.Sc.Agr., Dip.Agr. 

At Department of Agriculture, Sydney- 
Assistant Research Officer (Citrus Preservation)-L. J .  Lynch, B.Agr.Sc. 

At Australia House, London- 
Assistant Research Officer-N. E. Holmes, R.E.E. 



At University of Ilfelbourne- 
Research Physicist-H. C. TVebster, RI.Sc:, Ph.D. 
Assistant Research Physicist-A. F. B. Nicbson, B.Sc. 
Assistant Research Physicist-I!. Q. Nichols, B.Sc. 

At University of Sydney- 
Research Physicist-A. L. Green, &f.Sc., Ph.D., A.RI.1.R.E. 
Research Physicist-D. F. Jlartyn, A.R.C.Sc., D.Sc., Pl1.D. (On leave abroad). 
Research I'liysicist-C:. El. Jlnnro, J1.Sc. 
Research Physicist-J. H. Piddington, B.Sc.. B.E. 
Assistant Research Physicist-IV. G. Gordon: B.Sc. 

13. ORE I~RESSING IR'VESTICATIONS. 
At Univessity of Me1 bourne- 

Assistant Research Officer-J. G. Hart. ' 

At School of Mines, Adebide, South Australia- 
Assistant Research Officer-L. 31. Abell. 

At School of Mines, Kalgoorlie, Western Australia-- 
Assistant Research Officer-(4. H. Payne, B.Sc. 

14. OTHER INVESTIGSTIONS. 
0 

Mineragraphic Investigations- 
Investigator-F. L. Stillwell, D.Sc. 
Assistant Research Officer-A. Ed~vards, P11.D. 

Fi.sher.ies Investigations- 
Adviser (part-time)-Professor W. J. Dakin, D.Sc., F.L.S., P.Z.S. 
Fisheries Officer-S. Fowler. 
Clerk (Records, &c.)-R. D. Elder. 

4. Publications of the Council.-The following publications were issued by the Council 
during the year :- 

(i) Bulleti~zs. 
No. 91--Further Investigations into the Transport of Bananas in -iustr;~lia ; by 

E. 'ST. Hicks, B.A., R.Sc., and N.E. Holmes, B.R.E. 
No. 92-The Apple Growing Soils of Tasmania- 

Part 1.-A General Investigation of the Soils ; by C. G. Stephens, M.Sc. 
Part 2.-A Soil Survey of Part of the Huonville District ; by J. K. Taylor, 

B.A., M.Sc. and C. G. Stephens, M.Sc. 
No. 934 tud i e s  on Contagious Pleuro-pneumonia of Cattle. 

1. A Study of the lforphology and Life Cycles of the Organism of Pleuro- 
pneumonia Contagiosa Boum (Borrelomyces Peripneumoniae) Nov. 
Gen.) by Observation in the Living State under Dark-g~ound 
Illumination ; by A. 'SV. Turner, D.Sc., D.V.Sc. 

No. 94.-Fertility in Sheep. Artificial Production of Seminal Ejaculation and the 
Characters of the Spermatozoa Contained Therein ; by R. &I. C. Gunn, 
D.V.Sc., B.Sc., H.Sc.(Agr.), M.R.C.V.S. 

No. 95.-Radio Research Board ; Report No. 9- 
(1) A Study of Magneto-Ionic Theory of Wave Propagation by Means of 

Conformal liepresentation ; by V. A. Bailey, )LA., D.Phil., F.1nst.P. 
(2) Dispersion and Absorption Curves for Radio Tl'ave Propagation in the 

Ionosphere according to the Magneto-Ionic Theory ; by D. P. Xartyn, 
Ph.D., A.R.C.Sc., F.1nst.P. 

(3) A Temperature Compeilsated Dynatron Oscillator of High Frequency 
Stability ; by 5. R. Piddington, B.Sc., B.E. 

(4) The Amplification of Programme Transients in Radio Receivers ; by 
Geoffrey Builder, Ph.D., F.1nst.P. 

(5) A Multi-Range, Push-Pull, Thermionic Voltmeter; by Geoffrey 
Builder, Ph .D., F.Inst .13. 
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