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COMMON\TEALTB OF AUSTRALIA. 

Council for Scientific and Industrial Research. 

SEVENTH ANNUAL REPORT FOR YEAR ENDED 3 0 ~ ~  JUNE, 1933. 

C 
I. INTRODUCTION. 

1.  Pinuncial Provision -for Resea.rch.-The year 1932-33 was a period of considerable 
anxiety in the affairs of tlle Council owing to the natimial financial position and the necessity 
for economy. As a result, however, of a close scrutiny of all items of expenditure and of increased 
support from other than governmental sotwces, the Col~ncil was able to effect economies in such 
a way as to provide for all the investigations in progress to be continued, though it was often 
impra,cticable to develop the work on lines which were desirable, or to give effect to many requests 
which were received for investigation of new and important problems. 

In  this connexion it is desired strongly to emphasize the fact that any organization such 
as the Council, wlriose task is to conduct scientific industrial research, must necessarily suffer 
severe handicaps is' uncertainty is to prevail as to its fintlncisl position. While such a statement 
may be true to some extent of almost any form of national activity, it is particularly applicable 
in the case of scientific research, for which continuity oS planned effort and, therefore, of financial 
policy is essential if efficiency and economy are to be attained. 

For the latter purpose, it is necessary not only that definite programmes of work should 
be laid down and followed, hut also that skilled investigators specially trained in particular 
branches of science sl:all be employed over a series of years. If the Couiicil is unexpectedly 
to be faced a t  any time with the necessity of a substantial reduction in expenditure, it does not 
mean merely that it is impracticable for iks work to be planned over a series of years as is necessary ; 
it also means that it has to dispense with the services of men who have been specially trained 
for their work. and that investigations which are not completed have to be abandoned. This 
leads to a situation which makes i t  difficult to secure the services of the most highly qualified 
men. It tends to undermine the confidence of the staff, and it lea,ds to waste of money already 
expended. 

Another aspect of the matter is that the Council has been so successful in establishing 
confidence in its operations that no less than 40 per cent. of its expeizditure-apart altogether 
from gratu-itous services and assistance in kind, the monetary value of which alone runs to a 
substantial sum-is contributed Eroin sources other than the Commonwealth Treasury, a position 
which is indeed unique in the history of governmentally co;~trolled institutions, a t  any rate, in 
Australia. Hence, reductions in the funds made available from the Treasury are likely to have 
unfortunate reperc~issions with respect t o  the financial assistance z>vailable from other sources. 

Moreover, the supposition that research work on a specific problem can necessarily be 
maintained in a really effective way without any increase in expenditare is quite frequently 
erroneous. It is often the case that an irlvestigation conducted satisfectorily up to a certain 
stage may demaud the employment of one or more additional investigators or assistants or the 
provision of additional equipment or apparatus in order to enable the work to be prosecuted 
eflectively and to facilitate the full utilization oi cumulative results of tlre researches. 

The Council desires to draw attention to these important aspects of the inc<ddence of 
financial policy, and to urge very strongly tlmt provision lie made not merely for that continuity 
of effort which is imperative for the eflecti~e prosecution of research work, but also for such 
reasonable expansion of its activities as is warranted from time to time. The Council realizes 
fully the urgent need for economy, but in view of the close relation of its work to the welfare of 
Australia's primary industries, of the great economic value of tile results already obtained from 
its researclles, arid of the many pressing demands mad-e on it to undertake investigations of 
important and 11-ryent problems, it submits that the people of Australia cannot afford to lag behind 
in the national efiorts which are now being made ill all civilized countries for the application of 
science to industry. 



As already st,ated a very substantial part of the Council's expenditure is met from 
contributions de<ived from various somces other than the C'ommnnwe~lth TI elsnry. Particulars 
of these contributions, amounting for the year 1932-33 to no less tllan %56,672, are given in 
Section XIIT. of this report. It is important to obserre that some of those investigations which 
are of the greatest economic importance and. urgency are in fact being financed wholly from 
these contributory sources. For example, in connexion with t l ~ e  development of Northern 
Australia there is perhaps no matter of greater importance than the beef cattle industry. The 
development of that industry in Nortllern Australia is heing studied hy the Council from three 
different angles. Firstly, there is the question of the control of certain serious anitrlal diseases 
which levy :t very large annual toll on the industry. These problems are being investigated 
a t  the Council's Animal Health Research Station near Townsville which is financed entirely 
from contributed sources. Secondly, tl~ere is the problem of developing an export trade in 
chilled beef. This is being investigated a t  the laboratories and expesiinental cold stores provided 
by the Queensland lleat In.3'11stry Board, and again the whole of the expenditure for this work, 
with the exception of the salaries of the officers, is paid from contributions. Lastly, there is 
the cross breeding work with Zebu cattle, the object of which is the del-eioynient 01 a new t j ~ e  
of cattle which will thrive under the pastoral conditions of Northern Australia, which will be to 
some extent resistant to diseases and pests, and which i t  is hoped will thus aid materially in 
the development of the northern parts of Australi:~. This work is being paid for entirely by 
the owners of certain pastoral properties. 

ll'hilst it is only appropriate that the industries concerned generally should bear a part 
of the cost of scientific investigatioiis conducted in their interests, the Clour~cil nlay reasonably 
expect t,o be provided by the Co~nmonwealth Government with funds to enahle it to bear a t  
least a reasonable part of the expenditure incurred in the investigation of problems ~vhicil are 
of outstanding importance to the econoinic welfare and development of Australia. The Council 
attributes its success ill obtaining funds fi-om outside sources mainly to the fact that i t  has now 
come to be generally recognizecl that the Council has under its Act a large measwe of freedom 
from tile control to which ordinary Government Administrative Deyartnlents are necessarily 
subject. 

The basic task of the Cjouncil is to conduct scientific industrial research, and for reasons 
stated in its previous annual reports the Council has concentrated its sttention on the solxltion 
mainly of problenls affecting agricultural and pastoral industries. The objection has sometimes 
been taken that research on these problems is not now all-important because it tends to stirnulate 
product,ion at  a time of large surplizses which cannot be at~sorbed in the world's markets. Any 
such a~gument is inanifestly illogical even assuming that reduced production is desirable. If 
it were necessary deliberately to curtail production, the method of effecting the curtailment 
would be of fundanlental i11)ortance. Heduction by inefficient metlioiis or by the ravages of 
pests or diseases might reiiiove the surplus, but they could not do so in the long run to the profit 
of t l ~ e  farrner or the community generally. In the aggregate, profits cannot be secured by the 
sacrifice of efficiency. I?eductions would have to be made in a rnsilner that would not increase 
the costs of productioii. All industrial progress and improvement in the effieieilcy of production 
must rest ultimately on the application of scientific knowledge and on the progress oi research. 
In fact, it is in times of national stress and industrial depression that the need for scientific 
in~est~igation and for the application of tlie kliowledge gained thereby is all the more urgent. 

This view has recently been stressed by the Secretary of State for ,Igriculture in the 
United States of America who has stated that research is not rne-ccly the biggest job of his 
Department, but is the foundation of all its other jobs. Experience iil Arnerica llss sllown that 
.agricultural research is one of the greatest sources of prix-ate and i~atioilal wealt,h. Its beliefits 
do not go exclusively to any group, but become difhsed throughout the con~inunity. 

2. Co-operutiogz with State Or,qalzizutions.-In previous annual reports of the Comcil 
reference has been made to the close co-operation which has beell established by the Colmcil 
with State scientific and teclrnical departments, State universities and other scientific institutions. 
By far the greater number of the Council's iiivestigations are in fact being conducted in 
co-operation with one or more of these bodies. This close co-operative rel~tionsll i~ has largely 
heen facilitated b: tlie State Committees of the Co~mcil, of which Committees the 1n;tin frmctlon 
is to furnish advice regarding the general work of the Council and regarding any particular 
matters of investigation of special interest to the respective States. These State Committees 
include among their members representatives of scientific and technical sections of State 
Departments, and of different branches of science a:ld industry. 

3. hTeecl for Co-onli?~ation in. Agricultural Research.--In 1927 the Council convened an 
Agricultural Conference a t  which representatives of all the State Departments of Agriculture 
were present. The object of the Conference was to discuss with representatir-es of the Colzncil 



. 7 

- the place which the latter could most effectively occupy in scientific research work into problems 
affecting the pastoral and agricultural industries of Australia. It was realized that the entry 
of a Commonwealth organi~a~tion into agricultural research work might Iead to overlapping, 
unnecessary duplication of eBort, and possibly friction unless thoroughly satisfactory relations 
were established with the State Departments concerned. 

As a result of the Conference, the relative fields of the Ccmmonwealth and State 
organizations were defined in general terms, and time has shown that the understanding arrived 
at was adequate to secure harmonio~ls and e8ecti~-e co-operation between them. It was ~ccognized 
that there would be occasions when differences of opinion might arise and when efficiency in 

$ collaboration might demand further discussion. In order to meet this, a Standing Comnlittee 
on Agriculture was established, its personnel including the permanent heads of the six State 
Departments of Agriculture and representatives of the Council. It was arranged that, if possible, 
the Standing Committe3 should meet twicg each year, once on tile occasion xnd a t  ths place of 
the annual Conference of State JIiliisters of Agriculture, and again about six moliths later. Owing 
mainly to the need for economy in expenditure on travelling, only one meeting of the Standing 
Committee was held during the year 1932-33, viz., in Xay, 1933. 

At the meetings of the Standing Committee, i t  has been the practice of the Council's 
representatives to place very fiillg before their State colleagues their pIans for work in all llivisions 
relating to agriculture using the word broadly. Criticism has been inrited and given, 
particularly from the point of view of possible trespass by the Council into fields already 
occupied by the States. The result has been decidedly satisfactory as is evident in the existing 
relations and in the numerous co-operative arrangements between the bodies concerned. 

It was, however, hoped by the Council a t  the time  hen the Standing Committee was 
established that its members would use the meetings for free discussion of research work 
on pastoral and agricultural problen~s, irrespective of activities oE the Cou~cil itself. To some 
extent this has occu~~ed,  but it may well be doubted whether full adx..ntage has been ta,ken 
of the opportunity thus oflered to colder on matters of common interest connected with research 
work, to  combine in work on problems belonging to mme States than one, and to ensure that 
each State is k ~ p t  fully acquainted with the aims and activities of every other State. In the 
opinion of the Council i t  is very desirable that the Standing Committee on Agriculture sho~~ ld  
specifically be charged with the duty of watching pastoral and agricultural research ~ ~ o r l r  under 
all governmental auspices in Australia with a view to increasing its efficiency and reducing its 
cost by encouraging co-operation and united effort and avoiding all needless overlapping. 

In  order t o  facilitate the development of such a state of affairs, and to enable research 
wo~kers in, Australia to be cognisant of the investigations which are in progress on pastoral and 
agricult~~ral problems throughout the Common~vealth, the Council compiled and published irr 
1927 a Register of Agricultural Researell in Progress in Australia. A supplement to the Register 
was issued in 1929, a,nd a revised issue bringing the whole of the information up to dete will be 
puhlisheil shortly. 

4. Imperial Co-operntion in i?esearclt.-The Council has learnt with very much regret 
that the Empire Marketing Board is to cease to exist after the end of September, 1933. The 
work which the Board has done in t'he way of linking together and co-ordinating scientific 
research work on agricultural 'problems througlfiout the Empire has been of outstanding 
importance and value, not so mucll by reason of the financial assistance which tlle Board has 
given to research institutions in different parts of the Empire (though that assistance has been 
of outstanding benefit to Australia), but rather on account of the successfd maliner in which 
the Board has brought such iiistitutions into close touch 15-it11 one another, a d  has enabled them 
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Bureaux should be invited by the Governments of the Empire to consider immediately the 
question of the research activities which should, in its opinion, be conducted on a co-operative 
basis, and to prepare a report for presentation to the conference referred to above. If it is not 
possible for that conference to meet within a brief period of the completion of the report, i t  is 
recommended that it should be presented direct to the Governments of the Empire. 

Whilst, therefore, as already stated, the fact that the Empire Marketing Board is to go out 
of existence is regarded with disquietude, it is recognized that probably the best method of 
reducing the consequent disadvantages to Empire agricultural research is that which has been 
recommended by the Imperial Committee on Economic Consultation and Co-operation. It 
should be mentioned that that Committee has also recommended that the Executive Council 
of the Imperial Agricultural Bureaux should be entrusted with the supervision of :- 

(a) The administration and financial control of the eight Imperial Agricultural 
Bureaux. 

(b )  The administration and finances of the Imperial Institute of Entomology and the 
Imperial Mycological Institute, and 

(c) Such research activities in the United Kingdom as the participating Governments 
may agree should in future be conducted on a co-operative basis. 

11. GENERAL STATEMENT OF WORK AND ORGANIZATION. 
1.  Main Divisions and Sections of the Council's Work.-In regard to the major sections 

of the Council's work, the policy has been adopted of establishing Divisions and of placing each 
Division under the control of a recognized authority in the sciences concerned. Up to the 
present, rjix of these Divisions have been formed, viz. :- 

(i) The Division of Plant Industry-Dr. B. T. Dickson, B.A., B.Sc., Pl1.D. (Chief). 
(ii) The Division of Economic Entomology-Dr. R. J. Tillyard, M.A., D.Sc., P.R.S., 

&c. (Chief). 
(iii) The Division of Animal Nutrition--Sir Charles Martin, C.M.G., M.B., D.Sc., LL.D., 

F.R.S., &c. (Chief). 
(iv) The Division of Animal Health-Dr. J. A. Gilruth, D.V.Sc. (Acting Chief). 
(v) The Division of Soil Research-Professor J. A. Prescott, D.Xc. (Chief). 

(vi) The Division of Forests Products-Mr. I. H. Boas, 1I.Sc. (Chief). 

In addition the Council has established a Section of Food Preserva%ian and Transport, of 
which the Officer-in-Charge is Dr. J. R. Vickery, RI.Sc., P11.D. 

The Council's Viticultural Research Station at Merhein is under the charge of Mr. - 
A. V. Lyon, l!.Sc., and its Citricultural Research Station at  Ghiffith in the Murrumbidgee Irrigation 
Areas is in the charge of Mr. E.  S. West, B.Sc., M.S. 

A considerable number of other investigations not directly associated with these sections 
are either in progress of have already been completed. 

In last year's report an account was given of the more important achievements of the 
Council in the solution of various problems, and an attempt was made to assess the economic 
value of these results in those cases in which such an assessment was practicable. It is not 
intended to repeat that account in this report. For present yuryoses it will suffice to state that 
the monetary value of the results obtained exceeds by many times the total expenditure of the 
Council, and that whilst it is not possible to record the complete solution during the year 1932-33 
of any of the more important problems on which the Council is engaged, notable progress was 
made through that year in all the sections of work. 

2. Division of Plant Industry.-The Division of Plant Industry has its lab 
experimental plant houses a t  Black Mountain, Canbem, Federal Capital Terri 
rear of the plant houses 10 acres of land have been laid out for the purpose of expe 
and a small experimental orchard has recently been established on a further are 
acre. At Duntroon, six miles distant, 100 acres have been provided for field e 
the north of the Black Mountain plots is an area of, approximately, 17 acres, 
eventually to become an arboretum and botanic garden. For the purpose of 
introductions suitable for tropical areas, provision for experimental plots has 
grounds of the Council's Animal Health Research Station near Towns 
accommodation for investigatioi~s on certain fruit problems has been provide 
University of Tasmania. The general nature of the investigations which the Divisioi 
Industry is conducting is as follows :- 

(i) Fruit Investigations.-During the year 1932, approximately 7,000,O 
were harvested, and of these about 4,500,000 bushels were exported. I11 v 

,-- - -.--- . - 



r *  l ,  

importance of the export apple ihdustry, the fruit problems which are being investigated are 
concerned chiefly with this crop, althougl~ work is also being prosecuted on vine fruits, pines, 
plums, &c., and citrus. 

One of the first problems to be tackled was bitter pit in apples, causing a loss of £100,000 
per annum, and, fortunately, by the practical ap;,lieation of the results of research, that problem 
can now be regarded as solved. EiTorts are now being concentrated on other 0rchni.d and 
storage problems, such as water-core, drought-spot, &c., in Tasm~nia, and also on rngthods of 
packing. Bruising is a fertile cause GE loss en the overseas market, and in conjunction with the 
Division cf Forest Products, inve~tj~ptions have bee11 conducted on differe~t types of caws in 
order to determine the most suitabl~ for the reduciion or practical elimination of case bruising. 

k" 

Another problem is due to the r2c.t that the expo11 sni, ius of apples fluctuates heavily in 
alternate years. To ascertain the iwldsn~eiitd reasons foi tl.is sad to attempt to correct them 
are the purposes of a series of h i t  bud studies a t  'pmsortt iv- Trugress in co-operatinn with State 
Departments of Agriculture. Eventually the hud studies will be cc-ordinated wiih manurial, 
pruning and other treatments and with stock and scion studies in order to hying about a more 
even distribution of croy. Silnilar investigations with raspecf t o  altwr~ale cropping of Valencia 
oranges are being conducted in co-operatlo11 with the Council's Citricultural Researcll Station 
a t  Griffith. In  addition, sultana investigations are iii progress in conjtr~ction with the 
Viticultural Research Station a t  Merbein. 

(ii) Wheat 1utvestigatio~zs.-Bince wheat is the mosf; widely cultivated crop in Australia, 
and since thc saverage yields in this country are relatively low, attention is being directed by the 
Division of Plant Industry t o  the solution of various problems affecting this crop, such as 

, , resistance to drought and disease, yield and quality. The aim is to reduce losses, to increase 
yield alldl to impove quality so that the cost of production may be reduced, and the producer 
may be enabled to compete more efficiently in theworld's markets. 

(a) Diseases.-Foot rots or root rots caused by a t  least five different soil-inhabiting fungi, 
cause loss of about £700,000 per annum, based on wheat a t  3s. 4d. per bushel. These rots are 
being studied in order to ascertain the vital facts about the fungi themselves and their effects 
on ail strains and varieties of wheat, so $bat, if possible, t y ~ e s  of wheat res is ta~t  to root rots 
may be found or developed. Another wheat disease, investigation of which bas sinilarly the 
ultimate object of the development of resista,nt types, is flag smut. This also is a soil 
inhabitor, and is the cause of ar, annual loss of about X400,000. 

(b) Drought Resistance.-Where seasons may be or usually are rather dry, the possibil!ty 
of wheat as an economic crop is determined by its drought resistance. Work is in progress v~luch 
is expected to lead to the determination of those factors which malie certain wheats more drought 
resistant than others. 

(c) Yield and Quality.--In 1931, Australia produced 212,000,000 bushels from P8,000,000 
acres with an average of PI. 66 busl~els per acre. An illcrease in yield of one bushel per acre 
would mean another B8,0@0,000 bushels, which a t  3s. per bushel total? £2,700,009, and a t  4s. 
per bushel sorne 23,600,800. An illcrease o; Id. per bushel due to better aaality woulrj mean 
nearly $1,000,800 ilrcreased return. Xnvestigaiions are, liiei"ePor~, iri progress for i ' , ~  yarpose oi 
determiniag tlic factors which. iilfiiren~s :j.ield an6 quality. A genealogical chart has been 
prepared and pttbZ:,shed for the purpose of aidil?g investigators in determining those wheats 
which are the most desirable for cross-breeding p'xposes. 

(iii) Plant d~ztsod~,~ei.ions.-Pra~tically every crop g r ~ ~ n  in Australia !:as been introduced, 
and there is still a strong probability thatvarieties or strains map be brougilt in, 'ivhieh will be an 
improvement on those alrea6y grown ; especially is this tne ease wit11 pasture plhnts. 
Consequently soroe 40 different countries arz represeated by the seeds, which are being 
systematically introduced and tzshed under quaraptine conditions wltii it is establshed (,hat ?;hey 
are quite free from pests and are likely to bs useful. Some of these are grown a t  Canberm, others 
a t  Gatton, Towns~7ille and Mareeba in Queensland. The State Depertmcnss of Agriculture 
co-operate by carrying out field &sts on seircted introdu-ctions. 

(iv) Agrostology.-The Division of Plant Iadxstry ha,s now been abie to  make an eEcctive 
beginning in the investigation of grasslal9d 3robiems. The tmportancz of this work was 
emphasized as a r a i ~ ~ l i  oi the visit to ~ust ra l ra  in 183;-38 of Mr. W. I)a\.ies, DI.Po., Empire 
Grassland Investigator of thc Wclsh Flant Breediag Str?,tion, Aberyshvytll. Mr. Da~ies's msit 
was a result of action take11 initially by the kustrahan Dairy Counei!, and m-as mads possible 
by a grant from tile Empire Marketing Board. Sis reporthas heen p~ljlislied by tile Council 
as Pamphlet No. 39. In it, Mr. Davies pointed out that a,inc,r:t 60 per cent. 01 r;he tota! value 
of Australia's exports is cierlved directly from her gra,sslands, and that pasture improvement 



is both fundzmental to, and an essential part of, Australia's national development. It is now 
well recognized that the selection of suitable stmir-is of grasses and the adoption of modern plant 
brecding mc$hods are of tl:e greatest impo~tance in coi~nexion with pasture plantls just as they 
have been proved t o  be with \dieat and other crops. 

One of the first steps to be talien towards the improvement of pastures is the collection 
of information as to the distribulion o.' grasses, and for this purpose a grassland (and forage plant) 
map of Australia is being prepa~ed by the Division of Plttnt Industry. Studies are also being 
made of certain introduced grasses, of L<angseroo grass, and of selected improved strains of certain 
other grasses. 

(v) Tomato Ilzvestigations.-The studies on spottecl wilt of tomatoes have been continued 
on a co-operaiive basis between the Com~cil :md the j%7aite Bgriczltural Resettrch Institute, - 
80i1tIi Australia. A large number of col?imai.ci;ll 17aristies of tonlatoes have been tested, z?,nd have 
been shown to be susceptible t o  spotted wilt :%beck. Tl~is  makes cross breeding for resistance a 
difficult if llot impracticable tssk. Gne 1-ariety which s ! ~ o ~ e d  a partial resistance is being u.sed 
for crossing wit11 comrnercisl varieties. MTork is also in progress on spraying and dusting 
expmime~xts, on the studies of the virus in the p i~n t ,  and on large-scale 5eedling inomlation. 

(vi) Tobacco Investigations.--The tobacco investigations are being carried out under the 
, control of the Australian Tobacco Investigation financed by means oi certain special grants, 

which have been allocated by the British Australasian Tobti,cco Go., and tlie Commonwealth 
Goirernment. The investigatior~s are, however, so closely a l k d  to the work of the Division of 
Plant Industry that reference is made'to thern i:1 the reporb of that Division. Progress has been 
made in the studies oil downy mildew of tobacco (Slae m d d ) .  Satisfactory corltrol of the leaf 
spot disease ~vhich is so ssrious in North @eenslaiid has Seen obtained zt  BIareeba. The influence 
of climatic factors and several other problems affecting cu?ti;~c?,tion of tobacco in Australia are 
also being investigated. 

(vii) Ikfisce1la~aeous.-Illvestigations are also in progress on a number of minor problems 
such, for exanlyAe, as (a)  the pea root-rot which occurs in Tasmania, (b) the disease of pine trees, 
knowri as (' needle fnsion " ~vltich is cansing such serious lasses in plantations in South Australia, 
Tasmania, aad Nev Soutl~ Wales, partjc:~larlj~ in Clte coastal districts, arid (c) the deterioration 
of painted surfaces due to the action of sooty rnon!ds, particularly in areas of high humidity and 

a Jre. tempero t. 

3. Division of Ecojto1wi~ Efiill,ton~oloyy.-This Divisiorl also has its central laboratories in 
Canberra. In addition to the laboratory bcllding there are four lnrge insectaries and one small 
one where investigations are carried out under quarantiue conditions. Two of these insectaries 
are nsed chiefly for experianeuCs in colll~exion with insects introduced from other countries for 
the co~trol  &?id eradicstisa of noxious weeds. The others are fitted up for research work on 
insect pests of animals, p~rticularly the sheep blowfly. Most of the problenis ~YhicE, the Division 
is investigating are of a highly complex nature, and a great deal ol fundamental work must 
necessarily be dons before results of econornic value can be expected. iiilany insect enemies of 
noxious weeds snd of i:~sect pests of ar~inlzls have been i:~t~;r.od~~ceii Ijy the Division, but before 
they can be released from qnaraatine very careful inv~stigations ha-~e to  be co~zductecl in order 
to ascertain beyond doi~bt that they mi11 not attack ally plalits or ani~nalsof economic value 
and to rrjirwe that ge~l~ratiorls o i  tin insects i ~ ~ . v e  k j j ~  b~ecl free iron1 hyper-parasites. The 
~nwin 1; lei or' -\\iolk oi the liivlsrorl are divided into thr- lollo\~,r;up sections :- 

(i) Control: of No~ioz~s '&Veecls.-This sectiorl is entlesvonring to bring.abo~xk the control and 
erticlicetion ob cerlain seriou3 v;cecI peift:; Ily the introcluctiou, aeclin~atizadiion and liberation 
of inbeet enernies which attack then1 iu other countries. Efforts are being conoentratecl on St. 
John's worP;, whicll is so serious a pest in certain districts OF so1athe~.1~ and south-eastern 
Australia ; on Noogoore bnrr. vd~ic'n is sp~ez,~li3~, a,t an aliirming rate in certain parts of 
Queensland ; ragwolt. wi:lch covers laree meas in the sorbthern States ; arid bracken fern, which 
is so widesyread in Inany ?arts of soutilrn! Australia. 'I'hc section is working in co-operati011 
with the " Parasite Zoo " a t  Farr11:am Xoyal, Engla:id, ~v'rjere an officer of the Council is located 
ancl is engaged mainly upon t h ~  probirrn of insect enemies of St. John's wort. Another officer 
has his headquarters n t  I~Talihattan, R~nsas ,  P,'nited States of America, where he is engaged 
mairilp or, i1:sect enemies of Koogoora burr. TLon?!: it iia clesiuable that tne staff of men lTho are 
engaged on th is  1~or;ic siioulcl b? strengthened, the financial position h8s p~s~-en ted  the appo;ntrnent 
of any additionel officc.r. 

!:or?slgnrncnts ol sever? species of insscts attacking St. John's wort halve been received 
fi.0i11 a?)rs%d, alzd a n-rx~r,loer of some of them have alrecclv bee11 lih(3rated in the distric;ts where 

I the  weed is a pest. Omrb~g to urlftlvorable clinlaii:: conditio!ls aiid loss by predatory insects, 
grwt difficulty is being experienced in establishing insec.t enemies of noxious weeds in the open, 



despite tne continiictf attempts ~vhicri have been made. It should he ol)served, however, that 
even in the case of Cuctohlnstis cnctoruln wllicli lias caused such spe~taculnr clestruction of prickly 
pear, in inany districts, the insect was not successfallp established for t ~ 7 o  or three years after 
the first liberation. 

In 1933, liberations were made in Queensland of a seedfly which attacks Noogoora burr, 
but it is yet too early to state whether the fly has hecoine establislled or whether it is likely to 
prove effective in ciestroyilzg the plar~t. Supplies of another species of insect attaclrilig Noogoora 
burr have been received from America, and investigations 011 it are nmT being conducted a t  
Caaberra under q1il;xrrintine conditions. Similarly insects attncking bracken fern ancl rsgwort 
are also being investigated. 

(ii) Bufalo-$y Pest.-During the year 1930-31 public attention was directed to the 
inenace of the buffalo-fly pest to the cattle herds of Australia. The spreacl and control of this 
pest had been enquired into by the former Advisory Council of Science and I~ldustry as far hack 
as 1919, but owirig mainly to lack of funcls it was not possible t o  ijlitiate experimental work on 
the problern until about three years ago. It is not, of course, a iu~iction 6f the Council to colitrol 
the pest by- cparantine nieasures, &c., but the Council is investig,ating the prnblem u~ith a view 
to cont-rol by insect pauasites and predators. For that purpose, investigations were conducted 
for two years in tihe Ketlzerlands Iridics, from which cour:try the fly was o-riginallg brougl~t to 
Australia and where it is riot a serious pest. A reasovlahle explanation of that !'act might be 
that the fly was controlled in the Netlltrlands Intlies by some parasite or predator wllich was 
iiot present in Australia. Certain parasites were discovered in t!le Netherlands Indies and the 
most effective of them (or crosses from them) have besn introduced into the Commonwealth 
and have been liberated in northern Australia, north-western Queensland and the north-western 
parts of lvestern A:lstrali:t. 

(iii) Sheep Blozr?fly Pest.-The control of the sheep blowfly pest in Adra l i a  is perhaps one 
of the !nost difjicult and complex entomological problenls ever tackled. It involves slow and 
laboriolrs in~estiga tions, and w?:ere niany l-righly q~i~lified worl;ers have failed in the past it 
cannot be expected that early spectacular results u-ill follow the in~estigations wllicll the Council 
is conducting. Although, therefor?, progress must ~m:iroidab,ly be slow, very definite advances 
have l ) e ~ n  made? pr-:,rticularly in fund::,mcntal wo~li on the problem. For excm;rle, cccurni,~, 
knowledge 118s now heen obtained i.e~arding the habits of the varions species of tlo\vfl~ which 
attack sheep and of the conditions whrch favour s~lsceptiilility to attack and the reasons therefor. 1 Dllriilg 1932--33 coiisiderahle progress was made in investigations on trapping the flics. A 
moderately large-scale trapping experiment is in r)rogress a t  " Tllcrribri ", New Sonth Wales, 
and arrangements I:ii\~e re<;enl,ly been made for a similar experiment a t  " Cranmore Par:< ", 
lTTaleljing, in IVeetern Aust,ri~lia. 13speriments on jetting, careaJse 6estnlclion a d  the 
application of curatives ancl drt:ssings are also being conducted. A Joint Blowfly Col~mit~tee 
representative of the (lonncil a*nd the Xew Soutll Wales 119epartment of Agriculture has been 
created for the purpose of co-ordinating tl,e investigatio~zs of the Couucil and of that Department. 
A conr~preli en sive report sumrnarizirtg esisting kn omleclge of the yroblerli has been p-rr i~lished. 

(iv) Field, Crop c r ~ d  Pastwe Pests.-Work is proceeding on elie clover springtail (lucerne 
flea) in TVestern Aust~alia. and on the undej.grciund grass grnh in Tt~smania. The former 
investigations result~tl in the disco\ ery of a pred~tory mite which in some localities has already 
reduced the infestation by clover springtail to negligible proportions. Fxperirnents are being 
inade to establish the mite also in Soutli Austmlia, Victoria and Tasmsnla, where the springtail 
is a pest. 

Sin~ilarly with res~ect  to the undergrouid grass grub whish causes such serious damage 
to  pastures, particularly in Tasmania, a parasite has been. discovered in New Zealaid which 
destrors n grub closely related to the ~nstr idian species. A number of these parasites have been 
released in Victoria. 

(v) Twmite (White Awt) Pest.-Progress has-been made in the fundamental work on 
technique, both in the laboratory and in the field, to such an extent tl.lat it is now practicable 
to proceed eflecti~~ely with tests on the resistance of timber and other msterials to attack by 
termites. Field experiments are hcing conducted, and a ~atisfa~ctory method of arresting damage 
to builclings by terinites in the Nortiiern Territory has been demonstrated. bTork is being 
carrietl on in co-operation with the Division of Forest Proclucts. 

(vi) Bee Diseases.--In co-operation with the Victorian Apiarists' Association, investigations 
are being conducted on a i1utl.itional disease of bees known as '. disappearing trick ", due to 
c1efic:iency of pollen. It has been found as a result of laboratory investigations that certain 
proteins, such as casein, dried egg albumen and yeast, are efficient sul~stit~ztes for pollen. In  
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order to test the value of the results on a practical scale, supplies of casein were sent to apiarists 
in certain districts in which minor pollen shortages occurred in New South Wales in 1932-33. 
The results of the field experiments were not, however, striking. 

(vii) Apple Thrips.-Investigations on the control of apple thrips and associated species 
are being conaucted with headquarters a t  Adelaide under a co-operative scheme between the 
Council, the Waite Agricultural Research Institute, the Thrips Investigation League and certain 
of the State 1-leyartments oi Agriculture. The investigation was made possible as a result of 
funds collected by the Thrips Investigation League. The yroblem is being attacked lnainly 
along three main lines, viz. :-(a) fluctuations in numbers of tl~rips in relation to meteorological 
factors ; (b) tile efficiency of insecticides ; and ( c )  the biology of the more important species of 
thrips particularly with reference to overwintering. Arrangements have been completed for 
carrying out control experiments with insecticides in orchards in selected districts. 

(ix) Other Investigations.-Investigations on pine chermes, an insect which is proving 
to be a serious pest of Australia,n plantations of pines, are being continued. Two promising 
predatory enemies of the pest hare been shipped from England, and have been liberated in pine 
plantations in the Federal Capital Territory and New South Wales. 

In order to control the destruction caused to tomatoes and other crops in Tasmania by 
the greenhouse whitefly, consignments of parasites have been obtained from England, and 
attempts are being made to establish them. Similarly with regard to the oak-scale, parasites 
have been obtained from New Zealand and liberated a t  Hobart and Launceston. 

Investigations have been commenced with the object of determining whether a serious 
disease in cattle in northern Australia, known as anaplasmosis, is tra,nsm~tted by any insect 
other than the cattlc-tick. Tile existence in Aust,ralian cattle herds of the organism responsible 
for this disease has recently been demonstrated by the Council's Division of Animal Health, 
and it is, of course, important in connexion with control measures to ascertain definitely whether 
the disease can be tra,nsmitted hy biting flies as well as by the cattle-tick. The wadi is being 
carried out in the quarantine insectary at Canberra, in which complete control of the experimental 
insects can be obtained. 

4. Division of Animal Health.-The main work of the Division of Anirnal Health is 
concentrated a t  the F'. D. McMaster Animal Health Laboratory in the g~ounds of the University 
of Sydney, and the Animal Health Research Station near Townsville, but in addition researches 
are being conducted a t  tlle Veterinary Research Institute of the University of Melbourne, the 
Government Laboratory of Bacteriology and Pathology~ at Adelaide, the Veterinary Laboratory 
of the State Department of Agriculture a t  Perth and the Veteri~ary Lal~oratory of the State 
Department of Agriculture a t  Launceston, while field stations in several of the States enable 
special investigations to be widened in scope. The finnncial assistance rendered under the 
co-operative scheme with the Empire Marketing Board and the Australian Pastoral Research 
Trust for the investigation of certain animal (sheep) ~roblerns has been continued. 

At the &IcMsster Laboratory, the work is organized into three main divisions, viz. :- 
(a) Bacteriological investigations. 
(b) Parasitological investiga Lions, and 
(c)  Pield trials. 

For a time the work was seriously handicapped by the absence of a suitable area whereon 
experimental work on sheep under natural conditions could be cor,ducted. Tilrouyh tile 
co-operation of Mr. P. D. McA'Iaster, the donor of the r~sboc:utory, amn area of over 300 acres about 
20 miles distant from Sydney has heen secured. 

In the pathological investigations, considerable progress has been made in the work on 
caseous lymphadenitis or cheesy glands of sheep, a disease wl~ich causes severe losses in the 
mutton export trade of ,4ustralia. The work on this problem at  the Mchfaster Laboratory is 
being directed mainly a t  the determination of a diagnostic test ancl of the rneiliod i ~ y  wlvllich the 
orgarlism is traj~smitted. Examinations of the bacteria found in cases of footrot of sheep are 
being conducted with the object of ascertaining the actual organism responsible for the disease. 
A great deal of important work has been carried out in conllexion with internal parasites of 
sheep, and in some cases preventive measures have been devised and have already been put 
into operation. Field trials a:*e being conducted in Central Queensland, on tl:e Iiighlands of 
New South IVales and in Tasmania, the owners of the properties co-operating with the scientific 
staff through the provision of land, stock, conveniences and general supervision. Pield trials 
have clearly demolistrated the importance of adequate nutrition in increasing the resista~ce of 
sheep to parasitologieai infestation, and in leading to increased wool and muttnn production. 
It has also been shown that there is no deterioration of the value of the wool from sheep run 
on improved pastures. 



The Animal Health Research Station near Townsville is engaged in the investigation 
of prohlems affecting catile in North Australia. The station was handed over to the Council 
by the Queensland Government a t  the end of 1931, and the funds for the additions to the station 
and its equipment, as well as for its maintenance, are provided equally by the Queensland 
Government and Queenslancl cattle station-owners on the one hand, and the Empire Xarketing 
Board on the other. '1Vork is being coxscentrated on the three most important problems, viz. :- 

(a) Ticks and tick fever. 
(b) Pleuro-pneumonia, and 
(c) Peg leg disease. 

Prior to the date when the investigations on ticks and tick fever were commenced by 
the Council, it was generally accepted that tick fever or redwater in Australia was due to the 
invasion of the red blood cells of cattle by a single parasite. Control of the disease as well as 
official and private practice concerning its prevention and treatment was accordingly centred 
round this conception of a single casual organism, though it was foulid that frequently redwater 
did not respond to treatment or to immuliizing procedures hased on that belief. An explanation 
of the position has been given as a result 01 the Council's investigations which have disclosed 
the presence in Queensland cattle of a t  least four distinct tick fever organisms. 

As regards coiitagiol~s pleuro-pneumonia, an exl2austive study has been made of the ca.uaal 
organism, and a new culture medium has been evolved. Great improvements have been effected 
in the complement fixation test for diagilosing the disease, so that it should soon be possible 
to detect even " carriers " wl~ich are perfectly healthy, but which are responsible for outbreaks 
of pleuro-pneumonia. Investigr,tions are also being conducted with a view to delising improved 
methods of vaccination against pleuro-pneumonia. It is hoped to overcome disadvantages 
of present methods by the production of a desiccated virus. 

Investigations on peg leg disease indicatcd that the trouble is due to a deficiency of 
phosphorus. Certain owners of aiyected properties in the Charters Towers district have 
contributed to a fund for the purpose of est,sblishing a field station where experiments on a large 
scale can 510 carlied out. These field experiments are now in progress, and i t  is hoped before 
long to obtain definite evidence as to the means by which the disease can be prevented. 

Investigations on caseous lymphadenitis are being conducted in South Australia and 
Victoria: as well as in New South Vlales. Pield tests are being carried out in order to ascertain 
whether the disease is spread from discharging abscesses to healthy sheep by flies. Numerous 
experiments have been carried out, with negative results, for thc purpose of determining whether 
the disease can be transmitted through the faeces or the dust from shearing sheds and couating-out 
pens of propel.ties known to be ba,dly infected. In  South Australia, other experiments with soil 
from areas where sheep are in the habit of camping have demonstrated that the soil of such camps 
may be heavily contaminated. Arrarigements have been made a t  a propcrt? in Soutll Australia 
where the flock is badly infected and wilere the shearing shed and the counting-out yens cannot 
be implicated as an important factor, for experiments to be carried out with the object of 
eliminating the disease from the flock by segregating affected animals and breeding and 
maintaining clean lambs. Experiments with vaccines are being continued, the evidence from 
the field work having been very encouraging: 

Work on entero-toxaemia of sheep (braxy-like disease and pulpy kidney of lambs) has 
been continued in VvTestern ,lustralia and Tasmania in co-operation with the State Departments 
of Agriculture. A s&tisEactory method of colitrolling the disease in certain cascs by vaccination 
has been devised. Tlie confirmation 01 the hypothesis that pulpy kidney of lambs and 
entero-toxaemia of sheep are pat~iologically identical is of great scientific interest as well as of 
practical importance. 

In the last annual report, reference was made to the publication by the Council of a 
pamphlet fi~mjsliing infor~nation regarding the crossing of British breeds of cattlemith Zebu 
or Brahmai~ cattle, a practice extensively pursued in the ltot coastal a~reas of the United States 
of America bordering on the Gulf of Mexico, in which areas conditions are generally similar to 
the northern coastal be1.t of Australia. Following the publication of the pamphlet, the owners 
of certain large northern Qtleensland properties asgreed to find the necessary funds Tor the purchase 
of a number of pure-bred Zebu cattle to be distributed amongst their various properties and 
utilized for the purpose of a large experinlent on cross breeding with different breeds of British 
cattle according to a scheme to be laid down by the Council's officers. As a result, nineteen 
aiiilllals were secured and have been brought to Australia. When they are released from 
quzrnntine they will be sent to different propsrties in northern Queensla~d; and cross breeding 
experiments will be commenced in accordance with a definite schljlne prepared by the Com;c;jl's 
genetiqist and carried out under his general direction. Brieflj the experiment will have for 



its object the development and fixation on scientific principles of a new type of cattle which 
will thrive better than the present British breeds under the dificult pastoral conditions of 
northern Australia and mill be to some extent resistant to diseases and pests, and which will 
thus prove to be a valuable aid in the development of the northern parts of the Commonwealth. 

The Council has supported t'he action of a number of breeders of pure-bred dairy cattle 
in the creation of an Australian Dairy Cattle Research Association, the main object of which is 
to provide means to enable in\-estigcations to bc undertaken into contagious abortion and 
contagious mastitis (or mammitis). Certain funds have already been contributed, and co-operative 
arrangements have been made between the Research Association and the New South JVales 
Department of Agriculture for an investigation i ~ t o  contagious abortion to be conducted a t  the 
Veterinary Research Institute a t  Glenfield. It is proposed that work on contagious mammitis 
shall be centred in Victoria, but the requisite money for the work h:ts not yet been provided. 

5. Division of Anitnal Nut&on.-The Division of Animal Nutrition was founded in 1927 
for the study of matters concerning the nutrition of domestic animals. It was decided that in 
the first instance the Divisicjn should concentrate its attention upon fiutritional probIenls 
affecting sheep for the reason that the raising of sheep for wool and meat was the principal 
industry of Australia, and also because knowledge of the nutritional physiology of the sheep 
was less advanced than that of t'he dairy corn and pig which had been studied with great energy 
of recent years in Europe and America. 

The excessive ~vocl production which has been broug!lt about by years of selective breeding 
of the aterino, opens up problems in animal nutrition entnely different from those encountered 
in fattening bullocks and pigs or 111 investigating the conditions for maximum milk production 
in cows. ?Vo01 consists of keratin, a protein which differs from those in the animal's food in 
the high proportion of sulphur which enters into its conlposition. If, as would appear not 
unlikely Erom present knowledge of sulphur metabolism in other animals, sulphur necessary for 
the growth of ~vool must be supplied as cystine, wool production will make special demand for 
protein containing this amino-acid. Whether the economy of the sheep can use sulphur supplied 
in other forms than as cystine can be determir:ed only by experiment. On account of its 
importance, attention is being devoted by the Division to this question, and as a result of the 
fundamental investigations which have been, and are being, conducted definite advance bad been 
made in many directions in om knowledge of the sulphur metabolism of sheep. 

It is not anticipated that researches in nutrition will do very much to improve the position 
for. the owney of country with good soil and abundant rainfall. Over the bulk of Australia's 
pastoral country, however, optimum conditions for sheep raising do not by any means prevail, 
and sheep suA'er from a measure of either general or protein starvation dusing some portion of 
the year. 

Another factor which limits the productivity of many parts of Australia where sheep are 
grazed is the shortage of certain minerals in the soil. This deficiency is reflected in the pasture 
plants, and tjhe animals suffer accordingly in growt!~ and fertility. For example, it is well known 
that the pastures in very extensive areas of Australia do not contain sufficient phosphorus for 
the well-being 01 the sheep fed on them. Special attention is, therefore, being given by the 
Division to the problem of pliorlphorus liletabolism in sheep, and to the manner in which the 
deficiency can most econolnically be overcome, whether by giving the animals access to 
phosphatic licks, by top dressing the pastures with phospl~atic fertilizers or in some other manner. 
Progress in work of this nature involving careful quantitative experiments on the metabolism of 
the animals under various conditions must inevitably be slow, but in the opinion of the Council 
it is the sound method to pursue for it is only knowledge of fundamental facts which can lead to 
the understanding of tlle influence of a diet upon growth, fertility and wool protluction ant1 thus 
to the elucidatioil of many pzoblems with which the pastoralist is faced. 

Increased k~io\~lcclge of the nutrition ol the sheep will not compensate for deficient rainfall, 
but will indicate how animals can be maintained over periods of drought with the least 
deterioration of wool quality and production and a t  a minimum cost. I n  this connexion furtker 
pmgress has been made in the investigations which the Division is carrying on under the 
A~~stralian Pastoral Research Trust-Empire llarketing Board scheme. The object of this work 
is to determine the best and most econ~rnical metl~ods for the supplementary hand-feeding of 
sheep during drougbt. - 

Pariners engaged in sliee2 raising on the coastal areas of many pasts 01 southern Australia 
are faced with a problem, or a series of problems, of great economic importa~ce. " Coast 
disease " occurs in wide areas extending from King Islantf in Bass Strait to tlle west coast of 
Western Austrzlia. The area concerned corers several thousands of square miles and consists of 
land wllich is highly calcareous. The soils are not well supplied with plant foods, but ha\-in,a 
an assured ar,d sufficient rainfall they produce a useful amount of herbage. A1t)hough stock can 



be fattened on this calcareous country during spring and early summer, they become debilitated 
and die when kept on it for more than a few months, but if removed to the " ironstone " heath 
country which is adjacent, but which is much poorer, the aniinals recover their health, though 
from scarcity of food t>hey become in poor condition. The Division of Animal Nutrition is 
giving special attention to this " coast disease " problem ; its im-gortmnce lies largely in the fact 
that it affects a very extensive area of country having an assured rainla11 of upwards of 20 
inches. 

Work has been continued a t  the field stations which were established in co-operation 
with several owners of sheep stations. During the year 11932-33 the experiments a t  " Meteor 
Downs," Central Queensland, have been completed. These experiments were designed to show 
the results of supplemeiltary feeding of proteins, particularly blood meal, \vhich proved to be 
pre-eminent in increasing the yield of wool. At " Niawanda," western Victoria, exy)erirnents Lave 
been conducted on the effect of top dressing pastures with sulphur and rock phosphate, 
and havi shown that the response to top dressing is not due to the direct manurial effect of 
sulphur, but to the steady proiluction of available soluble phosphate in the soil through the 
action of sulpliilric acid formed by slouv oxidation of the sulphur, with consequent stimulation 
of the leguminous plants presalt. ,4t the field station a t  " Hawk's Nest," ICangaroo Islancl, 
South Australia, experiments are being concincted maiil!y in connesion with " coast disease," 
and results 01 much interest and value have already been obtained. At " Wamba:iumba," New 
South Wales, the study of the effects of top dressing natural pastures with sulphur and rock 
phosphate is being continued. 

6. Divisim of 8oils.-The Division of Soils has its head-quarters a t  the Waite 
Agricultural Research Institute about 4 miles from Adelaide, and is housed there in the Darling 
Laboratory and part of the bfelrose Laboratory. A considerable part of the Di~rision's work 
is, of course, conducted in tlle field. As the production of wealth in Australia's pastoral, 
agricultural and hortieultursl industries is dependent ultimately on the soil, the investigations of 
the Division of Soils, aiming a t  accurate knowledge which will permit of intelligent and econolnic 
methods of soil management, treatment snd im~rovernent, are obviously matters which, in 
the interests of those great industries, cannot be neglected without serious consequences. 

The general objective of the soil investigations is, therefore, to determine the precise 
nature of the various soil types in different areas alrd regions, in order to ascertain the most 
suitable purposes for which such areas andl regions can be uscd, arzd the most effective methocls 
of treatment necessary to enable them to rench the highest economical level of production. 

The work of the Division has been confined largely to investigations of the soils of the 
irrigatiolz settlements with the main objects, firstly, of advising settlers as to the methods to be 
adopted in order to make their areas more productive, and to minimize the seri~us troubles with 
which many of tliem are faced, and secondly, to niake investigations of tlle soils of virgin areas 
with a view to future settlement arid de~elopmmt, and thus to avoid costly mistakes similar to 
those which have been made in the past. 

Since the b e g h i a g  of the work in 1927, nearly 1,300 square miles have beeii surveyecl. 
During the year 1932-33 work was conducted principally ill the hrigation areas a5 Berri and 
Barmera in South Australia, a t  apple orchards at Huoizville and in other districts in Tasmania, 
and a t  Gingin, Western Australia. During the year a report on the wo;k carried out in the 
irrigation settlements near Swan Hill, Victoria, was published. The survey has beeii completed 
of an area of over 300 square miles of virgin country represerltative of 10,800 square miles of the 
so-called desert count$ry in South Australia and Viet'sria, stretcl~ing from the Coorong to the 
142nd meridian, and bounded in the north by the Pixmaroo-Ouyen belt of inallee, and in the 
south by the grazing areas of the western Wimmera of Victoria and the south-east of South 
Australia. The results have shown that parts 01 this area are wortl~y of experimental investigation 
from a crop production point of view. Dnring the forthcoming year intensive work will be 
undertaken in the Murruinbidgee irrigation area of New Xoutlz Wales, and i t  is anticipated that 
the survey of the whole of the I\Iurray River settlements will be completed within two years. 

As a result of the Division's work, settlers in the districts surveyed have been furnished 
with autho~itative advice on soil problems. Settlers are now becoming conversant with t'he 
various soil types occurring in their areas, and are able to apply the knowledge obtained from 
the work of the Division to the solution of their soil problems. The results of the survey are also 
proving to be of substantial value to the authorities controlling the various settlements in the 
solution of difficulties relating to such matters as drainage schemes, salt troubles, seepage and 
rising water tables. 
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7. Vztzcultural Research Station.-The Council's Viticultural Research Station is situated 
at Merbein in the Nildura district of Victoria ; i t  is equipped with a laboratory and is planted 
with vines for the production of dried fruits for experimental puFposes. The problems under 
investigation a t  the Station include the study of the distribution of irrigation water on soil types 
already defined by soil surveys, the study of the movement of salts in the soil, irrigation problems, 
fruit processing, control of dried fruit pests, and physiological studies of the vine. 

As a result of the work of the Station, the methods of processing dried fruits have been 
completely altered, and the standards for dried fruits have been raised to a point a t  which the 
prices realized in the world's market compare favorably with those of similar products of other 
countries. Dried fruit pests, formerly a cause of considerable depreciation, and in some cases of 
practically total loss, are now controlled to the extent that nearly the whole of the crop has been 
sold a t  satisfactory prices for a number of years even when surplus production has necessitated 
a carry-over for periods of up to six and eight months. 

At the present time, work a t  the Station is being directed mainly to  improvements in 
irrigation practices. A definite frequency of irrigation based on tlhe requirements of the crops 
matured has been introduced in the majority of the Murray River settlements. This is being 
followed by the examination of irrigation practices in order to institute methods under which 
the capital value of the land is preserved without loss of irrigation efficiency, and with a 
substantial demease in the cost of irrigation. The importance of work of this nature may be 
illustrated by reference to the Red Cliffs settlement adjacent to Mildura. This settlement 
comprises 11,000 acres in w11ich there are now practically no unoccupied holdings. A preservation 
of the fertility of the land not hitherto attained in community irrigation settlements has been 
maintained, and has been accompanied by a decrease of no less than 50 per cent. in the community 
period for irrigation, together with an increase in production. 

The work is being extended a t  the request, and with the co-operation, of the State 
authorities concerned, to other settlements aIor,g the Murray with the objects of arresting soil 
wastage resulting from the over-use of irrigaticn water and of decreasing distribution costs. 
The present position is that the main causes of deterioration of irrigation soils having heen 
determined, security is gradually being brought about by introducing sound irrigation practices 
amongst the settlers. 

8. Citricultural Research Station.-These investigations are conducted a t  the Commonwealth 
Research Station in the Murrumbidgee Irrigation Areas a t  Griffith, New South Wales, where 
experimental areas are managed cs a citrus grove. Experiments on green manuring, fertilizers, 
and the efficacy of different methods of irrigation are being conducted. The work a t  the 
Station is carried out in co-operation with the Water Conservation and Irrigation Commission of 
New South Wales, and extensive studies of the factors involved in water-logging are in progress. 

The experiments conducted a t  the Station have shomn that mature citrus trees respond 
to nitrogenous fertiiizers, and the results thus obtained have entirely altered the outlook with 
regard to the use of such fertilizers, and have led to the increasingly large use of sulphate of 
ammonia. Green manuria.1 experirnents have shown that the cultivatioll of tick beans effected 
an increase of no less than 33 per cent. in the yields of oranges. The effect of this treatment is, 
moreover, cumulative as the fertility of the soil is gradually being increased. 

In  past years, the accumulation of salt in the soil has caused losses running to very large 
sums of money. Work of the Station in connexion with soil moisture has demonstrated the 
danger of faulty irrigation, and has shown how losses can be avoided and how partly salted land 
can be reclaimed without resource to  expensive tile drains. Already a very great improvement 
in irrigation methods is manifest, and the monetary value of the savings thus effected is of a 
large order. 

A study of frost conditions in the area has shown that unduly severe frosts in Northern Lake 
View and a t  Yenda were cccasioned by the presence of uncleared Mallee scrub, and that the 
severity could be reduced by the removal of the scrub. It has thus been possible greatly to 
ameliorate conditions of established farms a t  Yenda. Moreover, an area of some 4,000 acres a t  
Northern Lake View on which iarge sums of money have been expended, has been practically 
reclaimed for horticultural purposes. 

9. Division of Porest Products.-This Division was established in 1929 t o  undertake 
research into the utilization of all forms of the products of the forest, of which timber is naturally 
the most abundant a,nd important. Its functions are distinct from those of the State Forest 
Services whose activities are confined for the n~ost  part to the care of the forests and the growth 
of the trees up to  the stage when they are to be converted into timber for use. There is, 
however, the closest co-operation between these State Services and the Division. 



The Commonwealth Bureau of Forestry has the field of sylvicultural research under its 
care, and the line of demarcation between its work 3,1161 that of the Division has been more or 
less arbitrarily a t  the felled tree. From that point through every stage into its conversion 
into biwber and articles of use there is enormous waste, and one 01 the most important functions 
of the Division is the study of metl~cds to prevent or reduce this waste. No permanent 
laboratories have yet been erected. The Division operates in temporary quarters situated a t  
314 Albert-street, East Melbourne. 

The work is divided into two main sections- 
A.-The collection and disseminat,ion of all known facts about Australian timbers, their 

uses, and methods of t-ieatment. This is attempted by means of- 
(a) Trade Circulars issued free to all sections of timber users. 
(b)  A Monthly News Bulletin issued to and publislled by a large number of newspapers 

and trade journals all over Aust,ralia. 
(c) Lectures to *timber organizations ; wood-working classes a t  Technical Schools, 

hc. 
(d) Classes in seasoning held a t  the laboratories. 
(e) Replies to inquiries by mail. 
(f) Visits to plailts to advise on best practices. 

The greater part of the energies oi the Division, In its first few years, is being devoted to 
the above work, because it is recognized that there is an enormous amount of information in 
existence, which, if properly applied, can be of t i e  greatest value to all forms of timber industries. 
This, it is held, should take precedence over the accumulation of new information. 

B.-The collection of new information by research in some of the most important of the 
numerous fields of work as yet neglected or only partly explored. Although, as stated above, 
greater prominence has so far been gliTen by the Division to the application of existing knowledge, 
the dcveloprnent of research is being steadily purhued, and will form an increasing branch of the 
Ilivision's activities as time goes DYL. 

The main sections being studied a t  present are :-(i) Preservation, (ii) Seasoning, 
(iii) Utilization, (iv) ?YOCCI f;:,:uct.xe, (v) Timber Mechanics, and (vi) Wood Chemistry. 

(i) Presert1ntion.-The main work of this section is in developing methods of treatment 
to protect Australian hardwoods agzinst attack of termites (white ants), other insectsand decay, 
and a large experimental programme is in operation. 

A plant has been installed and this is capable of treating timber up 
to  13  inches diameter by 9 feet in length. The equipment consists of an impregnating cylinder 
with compressed sir s u ~ p l y  for pro-riding treahing pressures up to 258 h. per square inch, storage 
and working tanks for storing, mixing arid lleating i~npregnaiing solutions, and a vacuum pump 
for special tr@atments. There is also provision for open tank treatment. Tests on the pressure 
treatment of some of the less durable Australian timbers have given considerable promise for 
their future utilizaOion as sleepers, posts, poles, &c. 

A chemical laboratcrp is attached to the plant, where investigations can be made of the 
suitability of different preservatives, the development of new preservatives, asid the testing of 
these against organisms of decay. Studies 01 decay in timber, its cause and preventicn, borer 
attack, and allied insect problems are in progress, and close co-operation on tlre important 
problem of te~mites (white ants) is maintained with the Council's Division of Economic 
Entomology. Tests of various methods for the preservation of telegraph and telephone poles 
and cross-arms, railway sleepers, s'ence posts and piles are being conducted arzd Iza,ve already 
given valuable results. The dtimate method 01 test is by exposure in sib, and some years must 

before final results can be obtained. A considerable amount of work has been done in 
this connexion on crsosotes, crude oil and water-soluble preservatives. A comprehensive 
investigation on the prevention of attack by the wood-borer (Lyctus brunneus) has been 
commenced. 

Many of the large timber-using public utilities are consulting this section continuously. 
I n  addition, a,dvic,e is given to individuals who have problems in the field of timber preservation. 

(ii) Seasoning.-B%an calls have been made on the work of the seasoning section as 
sawmillers and timber users now realize that correct seasoning is the basis of prosperity in the 
industry. Bad Australian timbers been properly seasoned in the past they would not to-day 
have had to meet such seveye and unwarranted conlpetition from imported timbers. Tile 

created by green timber die very hard. The Dixdision, in cox~ui~ction with Aawmillers7 
Associ;ztions, individual millers, State Forest Services, and others is doing much to remove tile= 
prejudices. 
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In experimental kilns the Division makes a study of schedules for drying various timbers. 
Owners of commercial kilns have also helped in this connexion and have generously permitted 
the use of their plants for large-scale trials. -4 large number of indi~,iduals have sought assistance 
in solving their timber drying problems, and in many cases the trou3les have been, or are being, 
overcome. 

Working plans and specifications for kilns are provided by the Division. No less than 
28 installations of kilns have been erected according to plans supplied by the Division, and many 
others on plans approved by it. Definite schedules for the seasoning of a number of the more 
important timbers have already been completed. Furthermore, kiln operators are trained in 
proper methcds of kiln control. Seasoning classss have been lleld, and a number of operators 
have been trained in the laboratories. A correspondence course of instniction in seasoning 
has been started. Work is also in progress on cold-air seasoning, methods of stacking, and 
handling and reconditionin'g. 

(iii) liti1ixntion.-The work in this section has been directed mainly to the elucidation 
of certain broad problems requiring field research, such as grading studies of timbers. A great 
deal of work !:as also been done in response to inquiries received from sawmillers, timber- 
merchants and wood-using industries for information both as to the most suitable Australian 
timbers for a wide variety of purposcs and as to the best uses to which available timbers can be 
put. Inquiries are constantly being received for advice as to the class of timber to be used for 
speclfic purposes. The Division has a collection of Australian tilnbcrs and, in many cases, has 
been successful in demonstrating that selected woods can replace those being imported. An 
investigation into the causes and prevention of wood-taint in butter has been concluded, and 
trial shipments of cases treated with an anti-taint spray have been sent overseas with satisfactory 
results. The results of an investigation on the manufacture of fibre-boards from certain 
Australian eucalypts have been published. A toughness machine and a well equipped wood- 
working plant have been installed as part of the equipment. , 

The Division is co-operating with the Standards Association of Australia in the important 
work of preparing standards for Australian timbers. Proposed grading rules for Western 
Australian timbers have already been published, and similar rules for flooring and for lifiings 
and weatherlloards will be ready for publication a t  an early date. As a result of a comprehensive 
investigation into the question of apple cases, definite information has been obtained and must 
now replace the variable opinions of general observers. A standard specification for creosote 
for wood preservation has been issued and is being geizeratly adopted. Steps have been taken 
to overcome the confusion arising from the use of the same common name for a number of 
different timbers or of a number of names for the same timber and from the frequent changes 
made in the specific names of trees. This work of standardization is of much importance and 
value to Australia's timber industries. 

(iv) Wood Structure.-In this section, a study of the structure of timbers is being made 
to facilitate true identification, which is often a t  present difficult or impossible. Further, 
attention is given to the influence of structure of timber on its generc,l behaviour, such as in 
seasoning. Structure has a very direct and practical bearing on the solution of many problems 
in utiliz a t' ion. 

Satisfactory progress has been made in the studies of density, shrinkage, methods of 
distinction between sapwood and truewood and of miscellaneous problems. All this work is 
essentially of practical importance. One example may be given, viz., in connexion with the 
structure 01 compression wood. An Australian cornpzny mas entering into the large-scale 
manufacture of blind-rollers made from hoop and bunya pines. A very l a~ge  number of the rollers 
were found to be bent. The firm submitted the matter to the Forest Products Division, and 
as a result of microscopic examinati~iz it mas foul~d that the bent rollers wore made of 
6 6 compression " wood, i.e., timber grown on thrtt side of a tree which is ordinarily subject to 
compression by the action of winds. Tile trouble could thus be overconle in a very simple way, 
viz., by the selection of logs free from compression wood. 

(v) Timber Mechanics.-The range of work awaiting attention in this section covers 
avery wide field, but in view of the limited staff axd funds available, efforts have been concentrated 
on problems of immediate and pressing industrial significance. Several of these investigations 
have already been completed, with highly useful results. In  particular, reference should be 
made to the work on cases and containers. Practically no previous scientific work has been 
carried out in Australia on container design though, from the experience of otlier countries, i t  
is apparent that a vast improvement is cepable of being made in the conta'hers used in Australia 
with immediate and substantial benefits to industry. 



Laboratory tests on dried fruit boxes have been completed, and the best position for 
the wires has been determined. Experimental shipments have been made, but reports are at  
present incomplete. Tests with canned fruit boxes showed that their strength could be 
considerably Ir~creased by increasing the ncmber of nails. The relative resistance to rough 
handling of various types of h t t e r  boxes has been determined, and investigations on banana 
boxes are in progress. One of the principal factors affecting the efficiency of containers is the 
holding power of nails. A thorough series of tests on this problem has been conducted, and 
the results will be p ~ b l i ~ h e d .  Toughness tests have revealed information of much value in 
connexion with the utilization of Australirm timber for s~ich purposes as tool-handles, sporting 
goods, kc. Special studies were cond~~cted on the utilization of timbers for axe-handles and for 
broom and rake handles. In the former, particular attention had to be given to shock resistance, 
in the latter, to static beading. Many reqnests for advice have been received and dealt with 
(so far as information is 3v?,ilab18) regarding the mechanical properties of Australian timbers. 
Experimental work in this respect hss been concent,rated mainly on t~vo  of the more commercially 
important species, karri and Pinus radinta. 

(vi) FT700d Chemistry.-The chemist also has an important part to play in the study of 
. 

timber problems. This is obvious when one thinks of the large industries based on the use of 
wood waste in the manufacture of paper, artificial silk, fibre boards, lacquers, &c. 

Moreover, the oils, resins, gums, &c., V1Tihi~;h Eorin an important part of forest products 
all need study to develop their uses. For want of lmowledge,. many 01 those are a t  piesent 
waste materiala. The microscopist must aIxo call in the chemist to assist iiz identifying inany 
of our timbers, owing to the fact that a large number have such similarity of structure that 
chemical means are necessary for their chfferentiation. 

A great part of the work of this section has been devoted to the study of identification 
of wood by chzmiczl means, and success has been attained in the distinction between certain 
of the coloured eucalypt timbers in that way. Special attention has been given to methods 
for the determination of lignin in wood, and of the constituents of wood ash, both matters of 
considerable ilnportaliee in connexion with identification problems. Investigations have been 
made of the barks of Australian hardtvoods in connaxion ~ ~ - i t h  their possible commercial use, 
and on a nun~ber of miscella~~eous problens in regard to which inquiries were received. 

10. Section of Food Preservation and Transport.-In the last Annual IZeport of the Council 
it was pointed out that, owing to lack of funds and difficulty in obtaining the services of properly 
trained investigators, the Council had not been able to develop this branch of its x-ork to the 
extent which its importance desaves, but that a small section of Food Preservation and 
Transport had been created to undertake a limited programme of work on-. 

(a)  Xeat problems. 
(b )  Non-tropical fruits. 
(6) The maturation and transport of bananas. 
(d) Engineering and transport investigations. 

In view of its outstanding econoinic iixportance, work on meat problems has been 
concentrated on the chilling of beef. It is well krto-cvn that in Great Britain, which is the largest 
meat importing country of the world, chilled beef ordinarily fetches a higher price than frozen 
beef, but by reason of the length of the voyage to England, Australia has been forced to export 
frozen beef. Since i t  is probable that much of the northern grazing areas of Australia cannot 
be used for purposes other than cattle raising, the importance of ciiscovering a method of 
treatment and tralisgort whereby beef can be exported in a chilled condition is ob~ious. 

The causes of deteriorstion of chilled beef as a resalt of the action of bacteria and molllds 
have been definitely determined, and the work has shown that the reduction of initial 
contamination to low values during the dressing, handling and chilling of the meat is of great 
importance. As a resalt of the first series of experiments conducted by the Council a t  its 
laboratories et the Queenslai~d Meat Industry Board's abattoir near Brisbane, it ' ~ 1 ' ~ s  
demonstrated tlnst by proper attention to those matters and by employing " air-conditioning ", 
that is, the control of temperature, humidity acd air movements, the limits of the safe storage 
of Qaeciisland chilled beef is approximnteiy 48 days. Since this is shorter than the probable 
average per~od for mhrh beef would have to  be l~cld from slaughter to marketin4 in Great Britain, 
investigations were then initiated on the use of a covlcentratioii of carbon dioxide in the storage 
atmosphere. Ths experiments so far conductcd indicate that this method will permit of a safe 
export trade in chilled beef to be established froin Australia, provided that the results can be 
economicel?y trtlnsferred into commercial practice. 

As t,hcre are possibilities in developing a large trade in the export of bacon-type pig carcasses 
preliminary investigations have been conduct", xvitli a view to defining the limits of storage 
of frozen carcasses of pork. 



Progress has been made by the Council's Citrus Preservation Committee in its work on 
the preservation and transport of oranges. It has been shown that Valencia oranges can be 
held in storage for a period suficientljr long to enable themlto be exported to Eagiznd, but the 
investigations on Navel oranges are so far inconclusive. I'i appears tliek the problem is of 
considerable complexity, and that the keeping q~e~lities of the iruit are bound up with fruit 
storage factors ~1x1: as climate, soil, maturity and variety and size of the fruit. The Committee 
has prepa,red a comprellerisive statenlent  or^ the whole matter, and i t  is hoped that funds will 
be sec~ired to enable the rvliole :)roblern to be attacked in the way in which its importance 
deserves. In the meantime, experiments have been conducted oil sweating, i.e., the exposure 
of the fruit to  relatively high temperatures for short periods of time with a view to the control 
of mould growth, and thereby increasing the possible duration of storage. Respiration studies 
have also been carried out. 'ihe Griffith Co-operative 13i,cliing Co. is co-operating in storage 
experim911ts with fruit grown in the Murrumbidgee Irrigation Areas, and picked a t  different stages 
of maturity. 

In co-operation with the Victorian Department of Agriculture, the experiments a t  the 
Victorian Gos-crnment Cool Stores on nor,-tropical fruits have been continced. It has been 
shown that hT&lliams pezrs if stored a t  30' F. for a period of up to four months will ripen normally 
a t  65' Y., but n t  lower tcmper~tures of ripening the condition of the fruit tends to be 
unsatisfactory. 'T'he importance of pre-cooling and of careful control of transport temperature 
is shown by the facts that holding iho fruit lor two days a t  65" F. is equivalent in its effects 
to one months' storzge a t  30' P., and that carriage a t  37" I!., a ternper~ture frequently sbtzined 
in some parts of a ship's hold, reduces the storage life to such an extent as to make snccessful 
transport almost impossible. 

Valuable results have been obtained from experiments with Jonathan apples with respect 
to such matters as the inhence of maturity a t  time of picking and the effect of the size of the 
fruit on the shrage life, &c. Chemical analyses of apples have been carried out with a view to 
establishing precise maturity standards. 

Investigat'ions on the gas storage of peaches in atmospheres having different concentrations 
of carbon dioxide have been conducted, and i t  has been shown that ga,s storcge peaches take 
eight days to ripen a t  65' F., whiljt compar;,ble air stored fruit takes only two days. This result 
is of much practical ir~~portance, as the adoption of gas storage will permit of a greater margin 
of sa,fety in marketing the fruit. 

Notable progress has been iliade in the study of squirter in bananas, a disease which is 
comnlon in fruit ripened in Sydney or hIelbocrne during the late winter and spring months, 
and which was for long considered to be of the nature of physiological breakdown. 
It has now been demonstrated that the main causal agent is a mo:rld, and an hypothesis has 
been developed to account for the soinwehat unuwsl incidence of the disease, The inrestigatiolls 
have now been extended to plantations in New South IVales and Queensland with the object 
of devising preventative rneasilms. Tile nletllods devised as a result of the Cour~cil's 
investigations on the ripcning of bananas have now been adopted by the trc,de on a large scale. 
JVorlr is still in progress on various aspects of the handling, transport and ripening of bananas. 

11. Com?nonwealth Prickly Pear Boarc1.-The position regarding the elltornological control 
of prickly pear continues to be ;nost s3tisIactory. Except in a few districts the great bulk of 
primary pear has now  bee^ destroyed throughout the svhole nrea of infestation. The 
investigations are under the control of the Corr,ir,on:~+er,lth Pricltly Pear Board, which works 
in close co-operation with the Queensland Prickly Pear Land Colnmission and the N e i ~  South 
Wales Department of Agriculture. Over the greater part of the area in which destruction has 
been effected re-growth a d  seedlings appear fro111 time to t ine  and s~metimes make considerable 
headway before they are ovcl%ahen and destroyed by the insechs. This is accounted for by the 
fact that after the destruction of the primary pear there is heavy rnortaliiy yillong the insects 

,T\ 7 caused by starvation. Lhe insects, however, soon increase in numbers and overtake the 
re-growth. There are some hard types of resistant pear, generally in forest c ~ i i t ~ y ,  which are 
slow to succumb to the 2,tkick~ of Cac!ohlastis caclorwn and ot-hzr iilsects, 1;nt these are also going 
down befere the ravages of the insects. k new strain of cochineal (Dnct?/lo~z'lrc CO:@~ZLS) which 
attacks tiger pear (Opzntia avmj~tiaca) has been introduced, and sapp]ieQ will be distributed 
in the field at an early date. hlvestigations are proceedjil~ with other inswts with a view to 
findia; means of destroying tree pox  (Opz~ntia tomeizto.ia). The Queenslmd Prickly Pesr Land 
Comniission has within the last two years opened for pgrmanznt settlement over 8,000,000 
acres of land previously infected by prickly pear. The grest bul!.; sf this lend has been settled 
a ~ d  is now in course of development. 



12. Radio Research Board-The funds for the investigations of this Board are provided 
by the Postmaster-General's Department and partly by the Council. The work of tlie 

Board has already furnished valuahle inTo~mation on wl~ich t'he f u t ~ ~ ~ e  develo1;melzt and 
improvements iiz present practices of broadcasiing rand other radio services of Austselia may be 
based. For instznoe, it has been rwponsihle for sane va!un:,le results concerning the distribution 
of field strengtl,~ ai; various distances Irom Australian broadcasting stations. Naps sliowing 
the dist-ribution of such field strengths round " A class " statiorzs in Sydney, Mc!l;ourne and 
Hobart have been completed. 111 consequence the various factors of imrortance in the design 
and situation of stations, e.g., the abso~bing eEect of a rugged t ~ : ~ a i n  and wooded hills, have been 
demonstrated. Jx?ilile much attention has been given to the field strength distribution when the 
transmitter operates on waves within the broadcast band, some time has also been given to the 
behaviour of somewhat longer waves from the fading point of 'vicw. This field strength survey 
work has been linked up wi'ii: more fundamental studies of fading and the pecu1ia:ities of the 
Kennelly-Meaviside Layer and the Appleton Layer in the southern hemisphere. Incidentally 
as one result, confirination of an important hypothesis concerning the transmission of radio 
waves through space has been obtainsd. The Board is now concentrating on this fundamental 
work mainly horn the point of view of fading, thc effect of different designs oi aerials, &c. 

The study of atmospherics has formed another pprt oi the Board's investigiatinns ; much 
information regarding the na,tu~e of atnl~spl~erics affecting radio reception kil Australia has been 
obtained, and the main sources and the frequency of their occurrence Iiave been determined. 
In  this way the a,mount of interference to be expected in any part of Australia on any paxticular 
wave length ca,n be determined with considerabie accuracy. Another practical application that 
has been demonstrated during the investigations has been the vaicie of the methods for weather 
forecastiilg. It bas been demonstrated, ior instance, that tlze paths of oaconing low pressure 
areas or cyclones, which x7ery largely govern weather conditions in Australia, can be traced and 
can be picked up while pa,ssinzg over the Imdiail Ocearz and t5e Arzsbr,zlian Bight before they actually 
reach the continent itself aiid thus become more directly measurabla by barometric methods. 

13. 3Yiscelbneous.The Council has continued to maintain intima-be contact with 
developments in other countries in the production of liquid fuels from coal. In  1932, 
ana~gemeizts were made for the return to Australia of an officer trained under the Science and 
1ndr;stry Bj~dowment Fund, and subsequently employed by the British Fuel Research Board a t  
its Research Station a t  Greenwich. The services of this oflicer. llnve ljeeri made a\-ailable, 2md lie 
has iurnished reports and advice on a numbm of fuel research problems and on claims for the 
treatmellt of fuels in Australia. In  May, 1933, the officer was again sent abroad in order 
particclariy to arrange Tor fiydrogenation triais and cracking tests to be carried out on shale 
oil from Newnes, New South lTrales. 

The investigations on the mineral content of gold-bearing ores have been continued with 
satisfactory results. Surveys made in various districts have indic.i=ted the existence of promising 
lodes worthy of further pro~pecting b y  bores, sb;l;ttfts tsnd crosscuts. 

r 7  Fr~e Australian Tobacco Invest~gation is under the control of a Committee on wizich the 
Couizcil is represented. The scientific investigations are being conducted ljy the Council's 
Division of Plant Inaxastry. 

The Standards Assxiation of Australia for which the Council provides the means of liaison 
with the Comm~nwi.a1tl1 Government conti;iued to accomplish much useful work during the year 
1932-33. Several codes of dalinite value to iildustrg have been complste, and a number of new 
standard speoificaltioss have been issued, znd draft spe?ifications have beep circulated for public 
critical review prior to fublicatioa. 

Throughout the course of a year the Cou~cil receives maliy lrundreds of requests for scientific 
informetior: ri=d adx~ice on matters conceri~ing the primary aiid secondary iildustries of the 
Commonwealth. There is no doubt that in this field the Council has met a definite warit, and has 
indirectly been responsible for many improvements in industrial practices. 

111. PLANT INVESTIGATIONS. 
1. General.--The year 1932-33 was the first during which the Division of Plant Industry 

had full opportunity to utilize the lard provided for experimental plots a t  Duiltroon and, although 
the prescme of black oats constituted a problem, the various plots were satisfactorily laid dowu. 
The area is especially suitable for grms and wheat krestigations ar,d in the former a series of 
pasture swards is now possible. To facilitate the irrigation of grass nursery-plots a small 
pumping plant with a set of tanks has been k~stalled. 

,4b Black Mountain an area of one acre was cleared and a srnall experimental orchard for 
the furtherance of iruit investigations (growth, blid, &c.) was laid out. 111 addition a certain 
amou:zt of incidental planting has bcen done with a view to 'beautifying the area-, notably hy 
planting kurrajongs across the front of the 1 arll and oaks and cyp:.css aiongsicle the main road 



by the experimental plots. The Department of the Interior plantfed ornamental trees ahd shrut~s 
aiid laid down lawns about the immediate environs of the laboratories with the result that there is, 
even a t  this early stage, evidence of the fact that surroundings vd l  be in keeping with the 
buildings. The Council expresses its appreciation of the work of the Department in this connexion. 

For the furtherance of testing introduced plants which are considered possible for use in 
more tropical areas OI the north, a small area has been made available by the Division of Animal 
Health a.t its Research Station, near Townsville. 

In connexion with apple investigations Mr. JV. M. Carne (with Nr. D. Ifartin, B.Sc., as 
assistant) has been transferred to Hobart. Laboratory acconzmodation has been made available 
by the courtesy of the authorities of the University of Tasmania and the work is proceeding in close 
co-operation with the Departmelit of Agriculture. 

2. Fruit Investigations.-These comprise the work in Tasmania on the possibility of 
reducing wastage of apples in cool stores and physiologica,l problems in the orchard as related to 
orchard and storage diseases ; the work in conjunction with the Division of Forest Products on 
case and pack ; the growth and bud studies of apple, year, peach, &c., in co-operation mith the 
Victorian Department of Agrici~ltnre ; a study of alteniate cropping in Valencia oranges in 
conjunction with the Citricultural Research Station rt Grifith ; aiid sultana investigations in 
conjunction with the Viticultural Research fitation a t  Merbeia. 

(i) Wastage in Cool Xtwes.-From information received this wastage occurs every season, 
but to  a varying degree ; 1928-29 and 1931-32 were particularly bad years. Since October, 1932, 
the main long-storage ~rarieties have been affected severely. Fortunately expcri21ice gained in 
England enabled *Mr. Carne to diagnose the main trouble ass low temperature brealcdown. 
Varieties such as Sturmer and French Crab were severely affected, otl~ers such as Democra,t 
developed deep scald, tl:e two diseases being related to storage a t  temperatures too low for safety. 
The Department of Agriculture arranged for the coi~struction cf a small experimental chamber 
in the EIuonville Ccol Store to be maintained a t  a temperature of 38°F. Space mas also made 
available in the commercial chambers without charge. Beth the experimental and cominercial 
chambers came into opcratiori on 1st BIarch, 1933. The commercial chambers for apples are 
battery cooled and held a t  from 32" to 34°F. The spcial chamber has a capacity of about 250 
cases and is cooled by roof grids ai2tl provided with clrip trays. It 11e~s proved very escient, - 

the temperature varying very little from 38°F. 
The varieties stored comprise-(a) export varieties which are not stored to any extent 

locally, namely, C.O.P., Cleopztrtl, and Jonathan, (b) varieties normally l.~cld.i~z store locally as v~ell  
as exported-Sturmer, Crab, Scarlet, Delicious and Democrat. The former are to  be held ten 
weeks ill store, and then three weelis a t  room temperature, and tlze latter in store until about 
October, 1933. Already the eifect of ternper:it,ure l ~ a s  heen most ma~ked in the early rickirrgs of 
C.O.P. a variety k~ iow~l  to be highly susceptible to low temperature breakdov;u iii England a1nd 
New Zealand. No doubt now exists as to the coi~ectness of the identification of low temperature 
breakdown. At least two storage temperatures shonld be provided for apples according to 
variety. There is also a strong probability that  much of the so-called over-ripeness of certain 
varieties in the overseas markets may be due to low storage t e l~pe~a twes .  

(ii) Plilysiological Diseases in the Orchard and in Storage.-The picking tests initiated a t  
Huonville in 1928 -29 for bitter-pit and brea,kdown studies have 'bec:~ coi~tinued mith modifications. 
There being no ineteorological data avi~ilable a t  I-iuonrille, maximum axid miaimrtrn thermometers, 
wet ant1 dry bulb, hair hygrograph, rain gauges and cup nnemonleters were inst~lled. Soil 
tests are being made by Xr. C. G. Stephens of the Division of Soils Research. It is expected that 
the tests will be completed early in August. 

Observations concerning field occurrence of stippea, internal cork, kc., have been made 
mainly in the Huonville area. Much of this area will be embraced in a soil survey stirted by the 
Division of Soils. and it is hoped to carry out a continuous survey of orcl:ard susceptihiiity 
in order to test the correlation between susceptibility and soil type, &c. There appears to be a, 
definite association of the troubles with soil ty-pe and drainage conditions. 

Reasoning frcm experience in Western Australia and other countries, it appears likely 
that root injury plays an important part in these diseases in Tasmania. VITith this in view, 50 
Cleopatra trees on seedling stock 2nd 50 on Northern Spy shock were planted in August, 1932, 
in the Departinrnt of Agriculture nursery a t  liettering. Some are being taken up monthly to 
gain information of the typical root growth and the seasonal cycle of root and top growth to 
enable abnormalities to be recogi~izcd in the orchards under observation. Regular growth 
measurements bare been made anrl tile soil temperature recorded. It is also proposed to use 
some of these trees to t,est methods of a,ltering the normal date of bud burst. Laboratory 



investigations have been mainly exploratory and aiming a t  a knowledge of the changing 
physiology of the fruit in its development. Samples of several varieties have been taken at  
regular intervals, and of each picking for storage. The tests being tried are :-(a) Ground colour, 
(b) Iodine reaction, (c) Acidity of juice, (d) Refractive hidex of juice, and (e) Electrical 
conductivity of tissues. 

It may be stated shortly that it has been demonstrated beyond doubt that an apple is 
not a physiological unit, but consists of zones physiologically distinct. The greater differences 
between zones in certain, vaxieties may be inndamentally allied to susceptibility to certain 
disorders and the reverse in other varieties, and any examination which omits tlie outer tissues 
and the core, as is the general practice on chemical examinations, may give I-ery misleading 
results. 

(iii) Apple-case Tests.--The tests conducted under a Special Committee of the Australian 
Standards Association, were initiated in 1932 and completed cn 1933. The results showed that a 
dump-shaped case with internal messtzrements of 18 inches x 9 inches x 149 i~~ches,  built of 
seasoned timber and to definite sgeci5cations has the necessary capacity to g i ~ ~ e  a minimum of 
41$ lb. net contents, even wit?ll the variety Jonathan. Furtl~er, i t  provides wore efficient 
protection to its contents than any case st present in me. 

(iv) Growth and Bud Xlz6dz'es.-Field observations and growth measurements have been 
made by the Victorian and South Australian Departments of Agricultrire, by Mr. '&V. M. Carne 
in Tasmania and by Mr. C. I;arnr,rd in the Federal Capital Territory. Material for 
the determination of the first diEerentiation of Eruit buds was collected and Cortvarded to Canberra 
for the necessary microscopic detern~i~ation. A joint publieatio~i giving the results of the first 
year's work has been issued by the Council and tlie Victorian Department in the latter's Journal. 

(v) Inziestigations in Irrigation Areas.-In connexion with alternate cropping of Valencia 
oraoges in the IkIurrumbidgee Imigation Areas, New Bo'cltth Wales, t4:e propamme included thinning 
and manurial trials. The final anaiysis for two seasons is ex-pectcd to hc, made after the harvest 
of August-October, 1933. 

The work a t  Merbein, Victoria, has included topping experiments on the vines of three 
areas, studies of starch acuumullation and bud develoyiinent, growth records of the shoots upon 
which bud development is studied aild the tracing of the diEerentia,tio;z of I~uds and their 
subsequent development through the season. Topping experiments Iiave given promising 
results, but a t  least one further season's work is required. An account of the differentiation and 
development of the buds is ready for puhlic~tion. 

3. Wheat 1~zccstigations.-The programme of wheat investigations includes studiss of flag 
smut, root-rots, drought resistance, and yield. 

(i) PZng Smut.-In continuation of tlie flag smut studies a range of both resistant and 
susceptible early and late maturing varieties were inoculated and fortnightly plantings were 
made over a period of twelve weeks. There was a close parallelbetween rainfall and infection 
in the early part of the period. Exainins~tion of material bears out the view that tlre degree and 
type of infection is constant for each variety, susceptible varieties sl~owing not only a liigh 
percentage of plants infected, but a high percentage of tillers for each plant, the regerse holding 
for resistant varieties. Experiments csntlucted in the glsss'i~ouse tend to show that growth rate 
of the host is an important determining factor in infection and in syiaptom manifestation. 
Tests so far indicate that there is only one strain of the smut organisin in Australia. 

With a view to determining the mode of iidleritanee of resistance to flag smut, tests have , 
continued, and it is indicated from experience gained tbat breeders are not likely to obtain results 
by testing before the P3 generation. Segregation for reaction to the flag smut organism occurs, 
but the genetic factors for resistnnce may differ with sarietj?. 

(ii) Root-rots.-During the season isolations of root-rotting organisms were made from 
378 fields in the Riverina, Ilallee and Wimmera a i d  fron specimens collected by State Departments 
of Agriculture. The results showed that one or more of the organisms may be foxnd in practically 
any district ilz thos, areas. 

Tests for disease resistance were carried on, and of 813 varieties 20 showed some tolerance 
to Nelrninthosporil~m sativum, of 849 varieties none showed resistance to  Opkiobolus graminus, and 
of 987 yarieties 40 were apparently resistmt to F~sur ium crlmorun. Preliminary pathogenicity 
tests involving the four organisms causing root-rots indicate that 0. graminis and P. cz!lmoruwt 
are relatively the most and Woj?zowicia granziszis the least pa,tliogenic. Isolations from grasses 
show that they may be hosts or carriers of root-rotting organisms, for P. culrnwt6?fi was obtainect 
from nine, 0. graminis from one, and W. paminis from two. 



A result of great significance has been obtained by Mr. Geach with respect to the combined 
action of the flag smut orqmisn~ (U~ocptis tritici) n~id a root-rot organism (I;z~.cnrium culmorum) 
in that root and foot-rot is increased ancl accc~~tuated when flag sniut is present. 'I'lie disease 
has been obtained in field plots resulting in deaths of seedling! a t  low teniperatures when normally 
P. czclmorz~m alone would have little affect because its opiimuiii temperature range for disease 
production is from 64" to 77" F. The joint effect of other orga,nisins is being investigated. 

(iii) Drozcg7zt Resistance.-The testing of certain varieties by subjecting them to controlled 
drought conditions and analpsing the results in order to determine tile value of a variety in 
withstanding drouqht is in progress. In order to ascertain tile underlyiiig facts wiricli enable 
some varieties to withstand drougllt and to measure the capacity of a plant to do so, experiments 
are in band dealing witih wilting ancl transpjration, pH, s-iscosity, " bcund water," exosmosis, 
and catalase activity. Present indications point to catalase activity of the leaves as being one 
indicator of relative drought resistance. 

(iv) Yield.-One of the most important but most involved problems is that which has 
for its aim the determination of the factors which affect yield apart from such as the incidence 
of disease, insect pests, drougllt, water-logging a,nd mineral deficiency. Some of these are under 
investigation, such BS time of flowering and maturity, size of embryo and grain, effect of 
pre-treatment of grain, growth rate, tiller relationships, ccrrelation of clia-racters like possession 
of awns, lefigth oC straw, kc., and environmental factors such as spacing. date of planting, &c. 
As is well known most of these demand long-dstecl eqerimenta,t~cn bu'c some present results 
may be quoted. 

With Baroota Wonder no correlation was found between date of flowering and yield, 
but there was between weight of seed g~air,  a d  gicld. Correlation bas been found between the 
size of the embryo scar (used as a niessure of the size of the embryo itself) and earlv growth. 
There was evidence that for Yandilla King a t  Duntroon closer spacing gave greater iield than 
wider spacing, but for Early Bird no significant difference in yield resulted from modified spacing. 
In a cross between Karatah and Garnet cor,celmtio:~ between awnedness and high yield was 
demonstrated. Further work is in progress witch respect to the origin of gmss clumps in crosses. 

In order t o  determine the eflect of environmental factors such as rainfall, temperature, 
&c., on yield., 54 varieties were tested during 1932 a t  Duntroon. It is hoped. that a co-opera,tive 
attack on this prolleun, with a number ol standard varieties, may be arranged between State 
Departnlents of Agriculture and the Division of Plant Industry. 

(v) Genealogical Chart.-A list and genealogical chart of important Australian wheats 
showing pedigrees 112s been prepared by Mr. 5. R. A. McMillan and issed as Bulletin No. 72. 

4. Plant Introduction.-In'a brief report little can be said to give a complete picture of 
the work or of results, but the followir,g data mill give some idea of the wcrk. %?wing tlie year., 
1,160 wheats, 48 grzsses, 25 legumes and 12 fibre plants were introduced for trial, making the 
total to date some 4,580. At Duntroon, 3,115 wheats, 61 oats and 259 barleys were tested in 
rows and the results are now beilig catalogued. Grasses and other p~~s ture  plants were tested 
in 648 rows a t  Black Monntain and in 224 rows and 357 plots a t  Dunt~oon. 9 the plots, some 
of which are single grass, sing!e legume, mixed grass, and mixed grass and legame, 63 are being 
s~zbjec.t;,d to differential mowrng and grazirig and a further 55 will be so treated next season. 
The testing of sub-trqical and tro; i c d  pasture plants and soil improvers is in progress a t  Gattoa, 
Tomrnsville and Mareeba. To date, 6 6 f  lots of seed, mbilily of gasses, legumcs 2nd cereals, I-iave 
been distributed for further testing in tile several States of dhe Common~vezltii. In exchange 
with 22 of the countries supplying seed 550 lots ol seed of Australian plants have been sent out 
and, i i ~  addition, 160 lots of s e ~ d  of plants introduced from other countries. An introduction 
which has attracted a,ttentioa is tl-.at 0:' llyrctlirum (Cthrysa~zths.mnu?n zi~zeraria~~olium) which 
yielded well in the plots in its secoad year, thosrg;? tke t:.ircl year is ~xsunlly the first productive 
year in Europe and Japan. 

5. Agr0stology.-The programme of agrostological investigations a t  present covers the 
preparation of a grassland map of Australia, studies of selccted introduced grzsses, study of 
" kangaroo " grass and th3 selection of improved strains of certain grasses. 

Inforinat'ion for use in the preparation of a grassland map of Australia has been 
gathered from libraries, rural school teachers, and individuals and has been supplied by 
Departments of ,4gricult11re, Forestry and Lands. It is now in process of compilation and 
translation to  the map. 

Twelve selccted grasses are being subjected to study for such deterrninations as conditions 
of seed and germination, rate of groi~th, root growth, tilling, water requirement, drolight 
resistance, seed formation and capacity for self-estahlisl~ment. Some interesting results are 
already available, e.g., seed of Eragrostis virescens will germillate only in ligh6, seed oi Agropyron 
spp. must be left anti1 ready to h o p  of? or i t  will not germinate, and seed of Bhrharta efecta 



must fall naturally from the plant for satisfactory germination. A promising method of 
determining the relative drought resisting capacity of gras9es has been evolvecl ; it will be 
the subject of a publication in the near future. 

Seedlings of kangaroo pass  (Themedc~ australis Stapf) from Queensland, New South Wales 
and the E'ederal Capital Territory, are being grown :it Dui~troon wit11 tl view to ascertaining 
whether strains exist and to study their growth in detail. 

Phabris stenoptera, B. coerulescens and Duntho~zia sewhi-annularis are being worked with for 
the purpose of producing improved strains suitable for the Soutlr~ern Tablelands. An agronomic 
problem under investigation is tkat of ascertaining the stage a t  which seed of Phalaris sp. could 
be harvested to avoid loss by shattering. In December, 1932, the best date was from the 18th 
to 21st da,ys when the seed was " nearly ripe " to " apparently ripe ". 

6. Tomato Investi,gations.-The studies on spotted wilt of tomato have been continued on 
a co-operative basis between the Council and the TVaite Agricult~ra~l Research Institute. 
Reviewing the work of the last five seasons, 56 commercial varieties of tomato have been tested 
and all shown to be susceptible to spotted wilt attack, thus making cross breeding lor resistance 
dificult. Early Dwarf Red showed a partial tolerance and is being used fos crossing with 
Bla~globe, Sensation and other good comn~ercial varieties. Work is also in progress on (a) 
spraying and dusting experiments with a view to  reducing losses of young plants before fruiting 
and the amount of blotchy fruit frsm older plants ; (b) studies of the virus in the plant and in 
extracted sap ; and (c) large-scale seedling inoculation so that it may be used on testing hybrid 
generations in large numbers. 

7. Tobacco Investigations.-While by reason of the allocation of special grants by the 
British-Australasian Tobacco Company and the Commonwealth Government the work on 
tobacco problems comes under the Australian Tobacco Investigation Committee i t  is so closely 
allied to the Divisional programme that a brief account is included here. 

Following the studies on downy mildew of tobacco (blue mould), a Bulletin (No. 65) was 
published by the Council during the year 1932-33, and s Pamj~Tilet (Xo. 1) by the Australian 
Tobacco Investigation Committee. These publications dealt with the importance of using 
disease-free seed, of completely removiiig all tobacco plants from the field and vicinity after 
harvest and of destroying wild tobacco in the vicinity of seed beds. Further work is in progress 
concerning spraying and the regulation of temperature and humidity of seed beds. 

As reported last year a leaf-spot disease was iound to be serious in North Queensland 
and efforts were concentrated oil arri~ring a t  co~ltrol measures. Evidence shows that this disease 
may be carried on tobacco debris with the seed, on debris in the soil and on plants leit over in 
the tobacco fields. In  the seedbed, satisfactory control was obtained! a t  Mareeba during the 
season by spraying with 2-240 Bordeaux mixture and in the field by early and thorough 
priming. A pamphlet giving the present findings is in the course of preparation for publication. 

Last year the greatly increased yield resulting from the extension of planting necessitated 
the issue of a general publication dealing with the iaotors affecting quality. With this in mind, 
a Bulletin (No. 3) covering quastions of climate, soil, cultivation, curing and ~ a d i n g  was 
publislied by the Australian Tobacco Investigation Committee. The irnportacce ci cocsidering 
climatic fnctors in tobacco cultu~e was ma,ile evident during the past season by the occurrence 
of frosts in Victoria, of heavy rains in the early part of the season in Queensland from Sarina to 
Mareeba, and of dry conditions early in the season f om Roclclranlpton to Brisbane. The rcsillt 
is a reduction of the total yield to about half of last year's and of a reduction in quality of the 
crop so affected. 

8. Pea Disease.-Experiments concerning the pea root-rot which occurs in Tasmania 
have shown that tlie disease may attack plallts when only 9 inches high if grown in soil in which 
root-rot has been present for five or six crops. Host range tests show that vetches, sweet peas 
and garden peas, are susceptible to root-rot, while subterranean clover, New Zealand white 
clover and Canahan wonder beans are not susceptible. Other species are being tried. Grey 
peas are being grown in infested soil with a view to ascertaining whether any are resistant and 
other varieties of peas are being tried in Tasmania. 

9. Pine Diseases.-Diiring the past two years a disease of pines known as needle fusion 
has attracted attention in South Australia, Tasmania and New South Wales plant,ations. The 
disease is more severe in coastal plantations where 20 per cent. of the older trees are often found 
affected. Present views tend to the theory tIiat the disease is infectious, and i t  is evidently more 
prevalent in pines struggling against adrerse conditions tkan in those growing vigoronsly. Many 

; 7 ~ ~ L i a ~ j c l  with the microscepic examinstions have been made, but no organism has been found a,-. n ' n r n  

disease. Attempts to produce the disease by grafting, by transmission by insects, and from 
seed are in progress. Plans arc under co~sideration whereby several blocks of young pines 
suitnble for experimeatal work will be used to test the effectiveness of eradicating diseased Bees. 



10. Fungal Discolozcration of Paint.-ln areas of high humidity ancl temperature i t  is 
frequently found that painted surfaces rapidly deteriorate and become darkened by sooty moulds. 
Especially is this noticeable with light coloured painted surfaces. The discolouration is either 
superficial and removable by wasliing or is persistent. In  the latter case the organism has been 
able to grow on the p i n t  owing to the deterioration of the latter by tfie action of intense sunlight 
under conditions of Iigh temye~ature and humidity. Control measures, if any, are, therefore, 
expected to involve questions of pigment and vehicle with the object of obtaining a more 
resistant surface. 

11. Biornetrical Work.-Niss F. E. Allam's work on biornetrics comes under two categories, 
viz., that in connexion with the investigations of the Council itself and that concerning problems 
of research worlrers elsewhere. In the former, data were examined and reported on which had 
been obtained from yield studies, flag smut infection tests, drought resistance tests, root-rot of 
wheat investigations, and tomato spotted wilt in\-estigations, and a scheme was drawn up 
whereby i t  was planned to gather and examine data on wheat growth characteristics and 
resultant yield in relation to environment in certain wheat areas. 

As regards problems of other research workers, advice was given with respect to  the 
planning of banana borer control studies. Methods of interpreting data have been discussed 
with of'iiccrs of various Departments, an analysis of the data concerning milling qualities of 
wheats has been undertaken, and reports finalized on the records supplied by the Infantile 
Paralysis Committee (published in the Australian Bfedical Journal) and by Gatton College with 
reference to pig-brecding trials. 

12. n1iscellaneous.-A n m b e r  of other matters, not included under the above headings, 
received attention during the yezr. The collections ~f specimens of plants, fungi and diseases 
were added to and further records of the cccurrence of diseases were made. A report on the 
cultural requirements, harvesting, rettiilg, kc., of flax was prepared and submitted with a report 
on the economics of the flax iiidust,ry by the Director of the Development Branch of the Prime 
Minister's Department. A report on seed testing technique is in process of final revision. 
Determinat,iorrs of a number of weeds and other plants were made incidentally to the regular 
work. 

IV. ENTOMOLOGICAL INVESTIGATICXS. 

1. General.-The progress made in the investigations of the Ilivision of Econonlic 
Entonlology during the past year has been considerable and very satisfactory in spite of the fact 
that no result of outstanding economic inlportance was achieved. It must be realized that the 
basis of ascertained furldarnelrtal facts upon which the economic entomologist has to work is 
probably less than that available to a worker in any other applied science. It is consequently 
necessary for hirn to spend much of his time on fundamental work in the earlier stages of an 
investigation, and he often has to develop an entirely new technique instead of merely following 
a recognized procedure. Great progress has been made in the discovery of the fundamental 
facts of the Division's problems and in the development of suitable techilique for the investigation 
of the economic aspects of the problems. The progressive trend of the ~vork towards economic 
results is clear, but the process is necessarily rather slow. Special mention may be made of 
the nunlerous natural enemies which have been introduced to combat noxious weeds 2nd insect 
pests. While certain of these show signs of promise, it is as yet inipossible to say whether any 
one ~f them is definitely satisfactory or definitely useless. This is in lreeying with the usual 
progress of biological control work. For example, many years after the cornmencement of work 
on the prickly pear, and after large numbers of natural enemies had been introduced, there were 
no clear signs of success ; but the success and importance of the work is now beyond question. 

2. Ento.rnoloyica1 Control of Noxious Weeds.-The work of this section has been continued 
by Mr. G. A. Currie as Senior Entomologist, Mr. S. Garthside a t  Farnham Royal, England, and 
Mr. S. G. Kelly a t  Manhattan, Kansas. 

(i) St. John's Wort (liypwicam perfmat~unz).-~uring the year further consignments 'of 
Clzrysomela varians, C. brunsvicensis ar,d C. hyperici were received from the Parnham 
Royal Laborstory (Great Britain). In the field all stages of C. varians could be found 
on the Tawonga road near Bright in November, 1932, surviving hom the prsvious season. At 
all other places the beetles liberated appeared to have died out. In  a continued atitenlpt to 
establish ths species in Australia, about 10,000 adults of C. varians received from England 
have beon liberated in Victoria a t  various elevations in the St. John's Wort areas. Large 
nulubers of C. hyperici have been bred in the insectary and they are a t  present laying 
eggs freely. In  addition to the above, consignments of the following insects were sent to 
Ailstralia from the Fernham Royal Laboratory, after extensive tests 11nd been macle to make 



sure that they will not attack plants of economic importance :--Anailis spp:, La~hronympha 
?iypericana, Depressaria hypericella, and Aphis chloris. Large numbers of Anaitzs spp. were bred 
1n the insectary a t  Canberra and were tested on about 30 eco1io:nic plants. None of these plants 
were attacked. 

(ii) Noogowa Burr (Xanthium pungens).-Over a 1,000 seed-flies, Euaresta aequalis, were 
liberated in Queensland in 41933, and State errtornologists report that the fies were seen mating 
and ovipositing on the grecii leaves in the field. Mr. S. G. Kelly has sent fron America burrs 
infested with Euaresta aqualis and dry stems of Xanthium containing Cylindrocopterus aclspersus. 
He has also tested the following insects on economic plants a t  the Kansas State Agricultural 
College, Manhattan :--Cyli~zdrocopterus adspersus, Hippopsis lemniscatn, Ataxia hubbardi, Bnris 
cullida, Baris xanthii, and Dectis spivrosus. 

(iii) Ragzoort (Senecio jacobaea).-About 200 eggs of the cinnabar nzoth, Tyria jacobaeae, 
were placed out in ragwort in Gippslancl in Noveniber. Arrangenests for a large supply of 
eggs from Nsiv Zealand broke down owing to the unexpected scarc~ty of the moths in the districts 
where they were to have been collected. Puparia of the rsgivort seed-fly, Peyohylemsia 
seneciella, were received from the Cawthron Institute in Jcnzary, 1933. No flies were obtained 
until after the flowering of the ragwort ilras over lor thc year. The bulk of the puparia have 
been placed in a refrigerator in an cBort to obtain emergerice a t  the flowering time of the ragwort. 

(iv) Bracken Fern.- -Mr. S. G. Kelly is attempting to establish the moth Papaiperna ptcrisii 
on an experimentad plot of bracken a t  M ~ n h ~ t t a n ,  Kansas. 

1 I 
3. The Buflalo-Jly Pest (Lyperosia exigua).-Professor Handschin left for Sivitzerland and . 

Mr. G. L. Windred retiirned to Canberra i:i July, 1932, so Xr. T. G. Campbell has been the only 
officer in the field daring the greater part of the year. The breeding and liber&ting of various 
races of Spalangia sunclaim and S. orientalis was continv-ed, approximately 5,500 parasites 
being liberated in the vicinity of Burnside Station, North Australia. Two conaignn~cnts of 
parasites have been sent to Derby, Western Acsdralia, and the Districy Veterinary QjfEcer reports 
that they have arrived in good condition. Liberations, totalliag approxinlately 1,500 parasites, 
were also made by Mr. Campbell in north-west Qceensland. Arrangements are in hand for 
liberatiolis a t  Narraki and Katherine, North Australis, and in norhh-west Quzensln~d. ii pure 
strain of S. orientalis been supplied to Mr. N. J. lVi!lings for his genetical studies. 

Mr. Campbell has continued his study of the biology ol Lyperosia and Spaiangia. Mr. 
WTindrcd has investigated the biometries of species of Spulangia,, and has conipleted the papers 
recording his investigations of the biology of Lyperosia in the Netherlands Indies. 

4, The Sheep Blowjhj Pest-(i) Studies of the Flies.-Nineteen species of blowflies have 
been recorded as attacking sheep in Australia. Of these Lzicdia cuprina is the most i~nportant 
in the eastern Skates, a ~ l d  experimeiits in insectaries have shown that this species attacks sheep 
much more readily than the closely related spccics L. sericata. Available information suggests 
that Calliphora australis is the most important species i:i Western Australic,. Experiments 
and observations i3dic?,ted that Chryson~yia rujifacies, which attacks sheep with particular 
severity, norlnalljr attaclrs sheep in the field after they have been attackcd by other species, 
bat primary striking of sheep by Ch. rujfacizs has now been observed under insectary 
conditions. 

I I 
Large pure cultures of Lucilia sericata and L. cuprincr, started from the eggs of 

single flies respectively 37 2nd 20 rn~nths  pre~~iously, are still vigorous and were drawn upon 
extensively lor experimental purposes. A white-eyed mutant of L. cuprina appeared in 
the cultures and the eye colour was proved by Dr. M. J. &lackerras to be a unit recessive 

; " character which is not sex-linked. Miss M. F ~ ~ l l e r  has maintained a p'ae cultl~re of Ch. 
ruJfacies in vigorous condition for 30 generations, and Dr. M. J .  fifackerras has shown that this 
species can be maintained in sterile culture. Thus neither living larvae nor bacteria are essential 
to its diet, though it thrives better when they sre present. Tdiss hf. Fuller has completed the 

l .  third year's record of the relative seasonal prevalsnce of the more important blowflies. 
Dr. A. J. Nicholson condulcted a quantitative investigation of the influence of ten~perature 

on the activities of Lucilia sericata, L. cuprina, Chrysomyia rujfacks and Calliphora stygia. 
Me found that the relati02 between activity and tel~lperatnre was very different when the flies 
were mbjectad to constant temperat~res from thab occurring when they were subjected to 
pro.gressively rising tenlperaturcs, that the closely related species L. cuprisa and L. 
serzcata exhibited markedly distinct reactions to temperature, that the temperstnre reactions 
of the four species correspond to their lrnoivn seasonal and geographical distribution, and that 
L. cuprina is probably better adcpted than the other species to warm, humid, cloudy 
conditions such as exist when sheep are most susceptible. 



Dr. M. J. Mackerras proved that carrion free f r o~n  maggots becomes strongly acid, that 
' mazgots thrive best in an alkaline medium, and that, when present in sufficient numbers, they 
themselves cause the carrion to become alkaline. Most samples of wool are nearly neutral in 
reaction, but a, number o: samples from highlj- ss--sceptib!e areas have been ioi:ncl to be strongl~; 
alkaline, ancl it is clear that the action of ammonifying 2nd other basberia, xnhich reriders t11.c: 
fleece alkaline, influences the susceptibility of sheep to strike. 

(ii) The Problem of Susceptibi1iiy.-Dr. M. J. Mackerras and Mi. M. R. Freney analysed 
wool samples from struck and unstruck sheep which had all heen subjected to a dense population 
of blo\~;flics. They found that susceptibility is associated with fleece that is easily wetted and 
with fleece in which the water solul)le fraction is relatiy~ely high, but it appears thzt the water 
sol~~ble fraction is not itself responsible for susceptibility. By means of a very delicate and 
specific serological method Dr. I .  &I. Mackemas has shown that all strikes, and many susceptible 
areas beEore being struck, contain solul~le (serum) protein. 

Mr. M. R. Preney ancl Dr. M. J. lfackerrcs I~ave shown that the products of keratin 
hydrolysis are attractive to blo~r,~flies and pro~ide  food for their maggots. Dr. M. J. &Ii~c?ckerras 
has therefore studied the organisms which are capable of hydrolysing keratin and* has developed 
a special tecI!niqus for this work. Many syecies of bacteria haire ~ roved  to k 2  capable of breaking 
down wool fibre, but no one species is consistently prcseat m struck areas. Incidei~tally., 
( 6  tenderness " in wool is sometimes caused by bacteria,. 

Dr. M. J. Mackerras and Mr. 0. R. Mulhearn have shown that maggots hatching from 
the egg irritate the skin of sheep and cause the production of serous exudate, ~ ~ l i i c h  has been 
shown to be an adequate food for the full growth of the larvze. I t ha s  also been shown that food 
for the larvz before the production of serous exudate is pro-~ided by (a) moistened exudate, 
whether recent or old, (b) moist faeces in certain cases, and (c) products 01 bacterial hydrolysis 
of wool fibre. Mr. C. R. Mulhearn has shown that maggots produce a more widespread though 
shallower lesion on slack wooIlec1 sheep than h e y  do on a sheep carrying a dense fleece. 1 

(iii) Carcase Disposal.-Miss X. P?a!ler has studied a number of methods of carcass 
disposal. Burial was fcu;~d to be quite useless, but various methods of treatment with poison 
were fairly satisfactory, provided the poison was applied early and very thoroughly. 

(iv) TrappZ'9~g.-A large scale trapz)ing experknent is in progress a t  " Therribri," Mew South 
Wales. Two similar areas, each contsining 900 carefully selected similar sheep, a,re being 
compared, one area beir~g intsnsively t r appd  while the otiler is left unt~apped. In  the past 
season fewer sllcep were struck in the trapped araa than in the untrapped erea, but it is not yet 
certain that this is really significant. The areas and sheep were made available by Mr. A, S. 
Austin and Pyfr. I<. M. Austin. Arrangements have been made for a scniewhat similar experiment 
to be carried out in Western Australia, suitablc areas and sheep b e i q  made available by Mr. 
E. R. B. Lef~oy. 

Miss ?$I. Puller tested various proprietary traps. With the exception of the " Mutooroo " 
trap they ware all found unsatisfactory. Mr. G. L. Windred carri2d out Geld experiments with 
" West Australiaa " traps with $he object 01 finding horn best to treat the baits with sodium 
s~ilp',~ide. He obtained best results with 80 grammes crude sodiux snlpbide to 1,000 grammes 
liver and 3 litres wat%r, this bait 5eing effective for about th;tee ~3r:ks.  Re also found tbch the 
best catches were obtained when the bait was allowed to become very putrid before adding the 
sodium sulphidc. q 

Dr. A. J. Nicholson continued the developent of a suitable technique for the accurate 
testing of traps and baits. He found that the great irregularities obtained ~vith similar traps 
and baits are mainly clue to the influence of wind, and that this may be overcome by placing 
the comy2ared traps on the periphery of a slowly roleating circalar table. Co~siderable progress 
was made in the construction of satisfactory Lest-traps 2nd in the development of standard baits. 

(v) Dressings.-Nr. 6.  PL. 31ulhe3irri has tzsted a numbe.; or' d~essings on exy-ierimental 
strikes in t,he insectary. Xone of these dressings proved fully satisfactory, though two of them -C 

showed some promise. 
(vi) The BbwJEy Report.-A publication giving a general account of the present knowledge 

of the blowfly problem, edited by Dr. R. J. Tillyard and Dr. H. R. Seddon, was prepared under 
the direction of the Joint Blowfly Committee by officers of this Division in co-operation with t 

the Veterinary Brznch and tile Entomological Branch of the New South TVales Department 
of Agriculture. (Pamphlet No. 37.) 

5. Orchard and Pruit Pests-Thrips.-Investigations on the thrips problem are being 
conducted ~ n d e r  a co-operative arrangement between the Council, tile Waite Agricultarnl 
Research Institv-te, the University of Adelaide, the Thrips Irlsrestigation Lcague and ecrtaiii 
of the State Depal tments 0.l dgriculiure. The investigations arc concerned wit11 tile a 2 ~ l e  tiaips 
(T. imagi?:is) arzd associated species, particuIarly with reference to orchard and bush fruits ; 
they are under the direction of Dr. J. Davidson, Head of the Department of Entomology a t  the 
?VaiCue Institute. 



Certain ~spects  of the problem are beillg studied a t  the Waite Institute. Mr. J. W. Evans 
has made contii~uous systematic records of the numbers oE T. imagitzis and associated species 
in tfie blossom of various ylants throu@oUt the year ; these havc been correlated with 
meteorological data and show the significance of weather in relation to the occurrence of thrips 

r 7  in plague numbers. Gnese studies are being contimned, as they may enable the Gegree of infestation 
which may be expected in the spriag in any year to be predicted in advance. Laboratory studies 
on the effect of ternperebr~re a,l?rI moistare a t  various stages of development of certain species 
of t h~ ip s  are being-made in order to elucidate the eflort of weather on these insects. 

The insect,ibicle aspect of control is being studied. A number of preliminary tests hzve 
been made with various substances, and Mr. W. M. Wheeler has been appointed as chemist to 
assist in this worlr. It has been shown that pyrethrum is a promising insecti~ide ; m~ben mixed 
with sulphur 1 : 10 i t  makes an eEcient dust. Mr. IVheeler is examining various methods 
wilhercby pyrethrum and oti,er substances may be incorporated in suitable dusts and sprays ; 
these will be tested in orchards i!; the spring. 

Mr. R. G. Andrewartl~a, assisted by Miss R. V. Steele, is studying the problem in Victoria. 
Through the courtesy and helpf~l  co-opcra,tion of the University of fifelbourae, this unit has been 
given laboratmy accommodation and other facilities :~ t  the 8cl10ol of Agriculture. Rfr. 
Andrewartha is studjving the Birctuations in numbers of T .  imcginis and associated species in 
relation to climatic conditions in Victoria, particularly with reference to their num%ers ill autumn 
and spring and method of overwintezing. ,'nmangemel~.is havc been completed foi carrykg out 
contrel experinze~ts wit11 insecticides, in orchards in selected districts. Miss Xteele is studying 
certain sspects of tiie l,io!ogy of tlie more important species of thrips, particularly with reference 
to overwi~tering ; a concise account of the sl~ecies of blossom-inhabiting thrips of economic 
importance is bciiig prepared. 

6. Bee Research-(i) Deficie~zcy Disease in Bees.-Fmther work on possible substitutes 
for pollen was carried out by Mr. G. A. Currie during the year. In checking the previous year's 
results it was found that casein, Trulood skim milk, dried egg albumen, edestin, and yeast could 
each, when fed nlojze, stiniulate the brood food glcnds to axtivity. Minor pollen shortages 
cccurred hi the fbid in New South Wales, and supplies of casein were sent to two reliable 
apiarists, but the results were not striking. 

(ii) In,spection oJC Api~ries.-Mr. G. A. Currie was appointed inspector under the Apiaries 
0xdilz:~nce Act for the Pedaral Capital Territory, and spent mu& time in inspection work dming 
the acti.i.-e season of the bees. No cases of foul brood were seen in the Territory, wax mot11 being 
the only se~ious pest. 

(iii) Gctl!irzg of Ezrcaiyptus Buds.-The prevalence of ~ i l l i ng  in the buds of certain 
eucalyptus was brought to the notice of the Division by the Apiarists' Association of Victoria. 
Mr. G. A. Currie finds that many inszcts are coilceriled in this gaIlin,n and tlnat many species of 
trees are attacked, e.g., Eucalyytlcs mocrowhync/m, E. nzaccdata, 3. dealbata, E. odorata, 
and E,  rostratct. He has dissoi~ered that an intere,, _ association exists between a 
fiematode w o ~ m  and the larvz of a fly common in the galls. he Porestry Department of New 
Sonth Wales is also interested in tbis probl2n1 on account of the galling of the buds of E. maculata, 
a raluable timber tree. 

7.  Field C ~ o p  and Pasture Bests.-(i) Clover Spri?zgtail and Red-le-yged Earth Mite.-Mr. H. 
'SVornersley has colltiaued his work on thc Iucerne f?ca or clover springtail (Snzirzthvrf~.~ viridis) 
and on the red-leggzd earth-mite (Na!c.tydaezbs destfuctor) in MTestc;n iiustraliz. Hc found from 
an examination oi the expcrirner:tal plots of lucernes, clovers and grasses a t  the State Farm a t  
Denrnarli: tllat altl~oug:.i all lucernes, and most clovers and gasses were severely affected by these 
two pests, the peremliaI str3,in of red clover, known as Montgomery Red, was practically 
untouched and in excellent condition. He also observed that tIze predatory mite, Biscirus 
I~pidarius, occupied a decidedly larger area a t  JVaroona, m h ~ e  i t  wc,s first found, than it did lrtst 
szexoi~. T'ilis mite iva,s also f ~ m d  in several other localities in t3e sout5-west, and in all of these 
the clover springtail has been reduced to negligible proportions. The mite was artificially 
introduced into several new localities, but i t  is as yet too early to repost on the eEect OF these 
introductions. Arrangements ace being made to continue work with this ~,romisiiig mite, in spite 
of the ic:ct tilab 31r. ~TaJ0rn~18ley ilas I ~ G P V  lei6 the serrice of the Council in order to tali6 up his new 
post a t  tile South Australian Museum. 

(5) U"r~clergvoutzd &ass Grub (Cbl.zcope~a).-Mr. A. L. Tonnoir'spent t h e e  months in Nelson, 
New Zealand, studyii~g the parasites of Porina, a genus of moths closely related to Oncopera. 
He obtained mucli i,liorrnation zbout the two most common species of Pvoutohyst~i~ia and iouv d 
tlintthesc p:,rtz,sites can suecessi~~lly nbtsck the 1avm ol Oncopera so long 2,s the slih of the 310st 
remaii~s sof't, eco~rgl: to  zllow penetration. About 300 adult flies were despatched to Aust~alia. 
A large peycentag~ of these reached Moe, Victoria, alive, and were released there by Mr. Gocding 



Many Protohystricia puparia were submitted to cold treatment with the object of delaying the 
emergence of the dies sufficiently to allow them to attack tlie Tasmanian species of Oncopera. 
The eqeriment was not successi~~l, but further work with a modified method of cold treatment 
is contemplated. A morpholo~ical study of the early stages of the parasites and a taxonomic 
study of the adults have been made. 

(iii) Grasslioppcr Problem.-The identity of the early stages of two iurtsher species has been 
established. Ten species can now be recognized a t  any instar. 

8. Termite (Wlzite Ant) Problem.-(i) Ifivestigations in Northern Territory.-In co-operation 
with the Northern Agency Ltd., 3Ir. G. 3'. Hill invrstigated the damage to buildings, trees, &c., 
causes by 2Cfcc.stotermes in Darivin. As a result of these investigations further damage to tile 
Meat Works buildiags llas been arrested and a satisfactory method of destroying Alastotermes 
in bui!dings and trees has been demonstrated. 

(ii) Field Experiments.-Field tests of the resistance of the following materials are still 
in progress :-(a) untreated Australian commercial timbers, (b) impregnated timber of P. 
ponderosa (pert of interizatioi~al termite expoare test), (c) sam,,les of Pinus radiatcx and 
Euccrlyptus regnalzs impregnated with crude oil by brush treatment, (d) " Xylamon " treated 
timbers, (e) iinprognated " Tentest ", (f) flourised kmri cross arms, (g) impregnated " Llsck 
bop ", (h)  unbrealecl Canadian timbers, (i) " Wolman " treated samples, and ( j )  telephone 
cable casing. In addition tests are being made of soil poisoning around fence posts, and on the 
effects of the spacing of tinher srmples in tests. 

(iii) Destruction of Commes.cia1 Forest T~ees.-An investigatioa of the mode of entry of 
Poroterrnes adamsoni in'ic living ash trees was begun in the Federal Capital Territory in February. 
The tests then begun were completed in May and tlie results, although inconclusive, will be of 
great value in contifiuiizg this work next summer. 

(iv) The Deve7~)pnent of Sialldard Laboratory Colo~zias.-Dr. 3'. G. ISoldz~vay, assisted by 
Mr. T. Greaves, has made great progress with the development of standard colonies of Eutermes 
exitiosus. Ile has succeeded in rnaiataining colonies, consisting of about 5,000 individuals each, 
in a healthy condition and ivith a comparztively low mortality. The colonies are maintained in 
screw-topped jars in an artificially warmed room. TVken the technique of handling and 
maintaining standard colonies has been perfected, as is likely to happen soon, we will possess a 
powerful new meihod which will enable us t o  test the resistance of timber and other materials 
with much greater rapidity than has hitherto been possibls. 

(v) Tcchniyue nnd Field Yesting.-Otservations made by Dr. Holdaway indicate that the 
distribution of attack on samples in the vicinity of mounds is influenced by the " territory " 
inhabited by t!le termites from individual mounds and by the distribution of food in the 

I i < territory ". It also appears that the temperature of mound habitats influences the intensity 
of attack. Further ~vorb on thes.2 points will probably lead to an improvement of the technique 
of Geld tasting. 

I (vi) The Physical Ecology of Termites.-Laboratory studies are in progress on the 
temperatures prefei~ed by Eutennes exitioszbs, and field observations have been begun on the 
temperature relations of Eutermes in the mound. 

9. Pine Chermes.--From a detailed survey of several plitntations near Canberra and 
examination of many other pialltations Mr. A. L. Tol~noir has found t!mt Pinus radiatct begins to 
be s~scept~ible to Clzernzes attack fram the third to fourth yc:irs, is most susceptible in the sixth 
and seventh years, and afterwards thrmvs off the pest in a remarkable way. He has beg~m a 
series of experiments with the object of finding suitable sprays and dips. A few puparia of 
Leucopis obscura :vere recovered on some twigs on 1v3ic11 tllis insect had been liberated in May, 
1932, but it is doubtful if this natual  enemy has yet been established. During the year several 
consignments of Leucopis obscura and Etipoleuc~pis praecos were serlt here by Mr. Garti-*side 
from England. There was a considerable mortality in transit, but the remaining flies were 
liberated ia. pinc ~jlantatici~s ilrl the Federal Capital Territory, snd in New South Wales. 
hangemeii ts  have been made for Nr. Garthside to send fwther consignments of these insects 
and also consignments of other i~atursl e n e ~ i ~ s  ~f CAcmmes. 

10. Greek~house Whitejly (Trialeurodes vapomriorum).-,4 first consignment of the tests 
of the white-fly parasitised by Encarsia forf;zosa was received from l<r,gland in January and 

. taken to Tasmania by Dr. R. J .  Tillyard. This consignment was not successful and arrangements 
have been made for other consignments to be sent in various ways with the object of finding a 
satisfactory method of transport. 

11. Oak Scale (Asterobcanium aamiolosum).-Mr. A. L. Tonnoir despatched 4,000 scales 
parasitized by liabrolepis dabnanni from New Zealancl. Tlie parasites were liberated a t  Hobart 
and Launceston, Tasmilnia, but it is as yet too early to say whether they hare become successfulZy 
estahlislled. 



12. Anap1asmosi.s.-By arrangement with the Division of Animal Health investigations 
have been begun by the Blowfly Section on the transmission of this serious disease of cat'tle, 
which has been found to occur in Queensland. T'irulent blood was received from Dr. J. Legg, 
Tom-nsville, and the infection ;:as been established in calves, which are kept in the quarantine 
insectary. The stable fly, Stomoxys calc.itran,s, has been allowed to feed 011 these calves and on 
healthy cslves in a separate insectary. There has not yet bee11 time to show whether the disease 
is or is not transmitted by this fly. 

13. Natural Enemies sent Overseas.-(i) Neu) Zealand.-The Forest Entomologist a t  Nelson, 
New Zealand, has reported that many moths have emerged from the cocoons of Xtatlzmopodn 
melaxchra sent by Mr. A. L. Tonnoir in April, 1932, a i d  t t a t  a complete generation has been 
obtained since. There is a good prospect that this natural enemy of the Eriococcus scale will 
be established within a few years. Cocoons of ~7leteorus sp., an Ichnenmonid parasite of Paropsis, 

r 
have been forwarded to Kelson. 

(ii) South Africa.-A report has been received that Anaphoiciea ~zitens, an egg-parasite 
of the eucalyptus weevil (Gonypterus), has become established in districts of higher rainfall in 
South Africa. Parasites of this species were sent to  South Africa by this Division, and also by 
Mr. F. Q. Tooke, of the South African Department of Agriculkure. Arrangements are being made 
to send further consignments of egg-parasites of Gonypterus and also natural enemies of 
Phoracuntha, an Australian 11-ood-boring beetle which has become a serious pest in Soilih Africa. 

3 (iii) Solorr~on Islands,--A consignment of races of Spalafzgia szcndaim and S. orientalis 
is being prepared to send to the British Solonion Island Protectorate where Lyperosia exigua has 
become a serious pest in recent years. 

14. Systematic Elztmno1ogy.-(i) Museum.-Owing to the resignations of Miss JV. P. 
Kent-Hughes and Miss L. P. Graham, work uilder this heading has had to be greatly reduced. 
These v~orkers left their special groups, respectively the Coleoptera and Ilynlenoptera, in very 
good co~:dition and the identified material they left has already proved of greai use to the Division. 
Before leaving, Xiss Graham paid special atteation to the genus Spalatzgia, which contains 
important parasites of the buffdo f l ~ 7 .  The most important accession to the collection during 
the year is the Sloane bequest, comprising many thousands of Rustralia,n and exotic Carabidae. 
Mr. A. L. Toniiojr presented to the Rluseixili a collection of 109 Australim Dolichopodjdae, including 
39 types and 60 paratypes. Dr. Turner has now received the full complement of the cabinets 
suppliedby the Council, andhas already set out in them about half his collection of  moth^. which 
he is presenting to the Nusexm. Many specimens were idenii5ctd for various institutions in 
Australia and Europe. 

(ii) Termite Xy,cte~rzatics.-Mr. G. E". Hill has co~npleted for publication papers on the 
genera RhirLoterru~es, Porotermes, Calotertnes, and Hamitermes. He is now giving attention to the 
largest genus of all, Ezstermes, and to the economically important genus Coptotermes. With the 
completion of this work it %rill be possible to prepare distribution maps of all the known Australian 
species. Mr. Hill has also idefitificd large numbers of termites for various institutions and private 
people. 

(iii) BEowfEy Systesnatics.-Miss M. Fuller worked out the life-history of the anomalous 
carrion frequenting fly Sciadocera ~ufomaculata and, in collaboration xrith Mr. A. E. l'onnoir, has 
shown that i t  beIongs to the family Phoridae. She has also shown Lhzt the larvae of the blowfly 
Onesia ucceptr, are parasitic on earthworms, and has worked out the complete life-history of this 
species. 

15. Advisory Vf~orlc.-From time to time zclvice has been given on many entomological 
s problems, for example the treatment of tcrrcite infested buildings, the control of ants and " white 

grubs " in lawns, and the control of ants, cockroaches and " silverfish " in liouses in the Federal 
Capital Territory, and on the attack of trees of economic importance by termites in Papua and 

.* 
Thursday Island. 

V. ANINRL HEALTH INVESTIGATIONS. 
1. Animal Health Research Station, Oonos~ba, 2'ownsville.-Although the Station was 

forillally transferred by the Qneensland Agric~lt~rral Department to tlie Council in Septenlber, 
1931, because of the necessity for extensive alterations to the premises, snd the installction of 
a complete equipment, much of which had to be secured from abroad, active research work could 
not commence until six months later, and even then some time had to elapse before the staff, 
under Dr. A, VCT. Turner, w11o 11ad been appointed Officer in Charge, coald be accommodated. 
Already very material additions have been made to our knowledge of the diseases affecting the 
cattle of northern Qneensland. 



(i) Tick Fever or Redz~1nter.--This disease has been estimated by the Cattle Tick Commission 
to have cost Queansl3.nd !27.000,000. Before the present investigatiolls were commenced, tick 
fever or " redwater " in Australia was considered in oficiul and academic circles to bn due solel:: 
to the invasion of the red blood cells by the protozoan parasite, Pi~opiLis"~?tn bigemil~uwz originally 
ciiscovered by Smith and Rilborn in 1893 as the cause of Texas fever or redwater in America. 
Control, as well as official and private practice concerning prevention and treatment, has been 
centred round this conception of a single causal orsanism, amenable to treatnlent, relatively 
easy to immunize against and invarisbly carried by the cattle tick alone. Yet, it had to be 
adnlitted that frequently redwater did not respond to treatment or to imnluniziiig procedures, 
and that a t  times serious losses folloived attempts a t  imiiiunizing cattle. The position was so 
far from satisfactory that the inclusion of tick-borne disease as a subject of further research was 
ob:liously imperative. 

An explanation of the past anotnalies is now given by the work of Dr. J. Legg, who, 
following his visit to Onderstepoort, South Africa, has determined the presence in Queensland 
cattle 01 a t  least three distinct tick fever organisms, viz., Piroplasma bigeminunz, Theileria mutans, 
.A~zapZasma .~narginctle and more recently a Babesiella. The last two are more important than 
the officitl,lly recognized Piroplcrsila b@emi.lzzun, and there seems little doubt that their p~evious 
unrecognized presence has been the came of a great deal of the dissatisfaction concerning redwater 
immunizr.tioa. A prelinlinary report concerning the occurrence of anaplasmosis has been 
published os Paml)hiet No. 38, while those inr-estigations concerning babesiellosis are now forming 
the subject of a report vrhich will be published shortly. 5. 

(ii) Pleuro-pneumornia-Contagiosa Bovum.-This disease has been the cause of colossal 
losses in Australia since i ~ s  ifitrocliiction in 1368. At the present time its control iiriposes a heavy 
burden upon the pastoral idust ry ,  and its existence in Qneensland caiisss frequent prollibition . 
of export cattle to other uainfected States and a t  all times necessitates the i~l~position of drastic 
regulations. 

An exhaustive study has been made of the causal organism, and a new culture medium 
has been evolved that has considerably facilitated this work. A small infected herd of cattle 
has been established undcr conditions of isolation a t  the Research Station so that a continzlal 
supply of material for study is available. Nr. A. D. Campbell has greatly improved the test for 
diagnosing the disease by examination of the blood of the infected animal, and i t  is anticipated 
that (' carriers " appnrentiy perfectly healthy may be detected with certainty. These arc the 
animals, of course, that are respoasible for peak outbreaks of pleuro-pneumonia, It is hoped 
that arrangements tvill be a ade  for the application of this test on a sn~all field scale for 
the purpose of defiionstrating its value in areas where adequate control is possible. 

The present rnethod of vaccination against pleuro-pneunlonj consists in the inoculation 
of aninllais a t  the tip of the tail by infective n~acerial. Tests on the real value of this method 
of inoculation a t  Oonoonba have shown that, while some irnmuiiity is certainly produced, yet 
this jrnmilnity is not absolute ; and occasionally animals may contract the disease in a relatively 
lnilcl for=, thereafter becoming " carriers ". JVorlr is proceeding on the use of methods possibly 
better than the present. Until such a method is found, however, natural virus is in great demand. 

(iii) Peg Leg Disease.-Surveys of two of the most affected areas, viz., Charters Towers 
and Cloncxrrp ilirt~icts, I~ave been made by the Field Officer, Mr. R. B. Kelley, who has collected 
a large number of specimens for laboratory esamir~ation and Bas made a number of very important 
observations. 

Analyses of soils, pastures, and rumen contents indicate that the main cause of peg lea is 
a deficiency of phsphhoru~ iil the soil. This work will, however, hare to be considerably extended 
before definite conclusioiis can l)e drawn. It may be stated, however: that the hypothesis of 
phosphorus deficiency has been supported by clinical, post mortem and la,boratory examinations. 3. 

In  order to test out this hypothesis a small iield station has been established on the 
property of Mr. A. Black of " Helenslee," who has devoted considerable time, energy 2nd expense 
towards assisting in tile investigation. A peg leg fund iic~s been contributed voluntarily by the 
owners of msny of the af fect~d properties in the Chartels Towers district. At the present C 

moment there is a herd of 52 animals under experiment, divided into four groups of thirteen 
each, one of which is a control group. A second group receives every two days dicalcic phosphate 
by month, a third group has access every alternate clay to disodium pt~osphate dissoh-ed iil the 
driiiliin~g water, ttnci tlLe fourth group, known as a free-choice group, is giren the opportt~nity of 
taking volui~tarily dicalcic phos&ate, limonite (a natural iron ore), meat meal, sea swlt and a, 

natural edible earth collsisting of a mixture of calcium and magnesium carbonates. Every 
fortnight the animals are weiglledj and it is hoped that a t  tl:e end of this year there will bk 
indications wI1eti;er t'!e admi~?istration of phosphorus in the form of soluble sodium phcsphate 
is sufficielit to prevent the occurrence of peg leg, or whether ca,lcium and pilosphor~is arc hoth 
necessary as in dicalcic phosphate, or whether some other mineral is also lacking. 



(iv) Other Ilzvestigations.-Lack of time or facilities has prevented the active prosecution 
of other investigations. Some progress has, however, been made in work on black leg of calves, 
walkabout disease in horses, potability of bore and well waters, onchocerciasis (worm nodules) 
and internal parasites. 

2. Mcfi1nste.r. Laboratory.-Under the general direction of Dr. I. Clunies Ross, the research 
work has progressed satisfactorily. For a time tbe work was handicapped, particularly that in 
connexioiz with parasitological investigations, by the absence of an area whereon experimental 
worlc on sheep, kept under natural conditions, could be conducted. However, last year, through 
the kind co-operation of Mr. F. D. XcMaster, the donor oE tbe Laboratory, an area of over 300 
acres only 20 miles distant from Sydney was secured. This lias been subdivided into ten 
experimental paddocks, each watered from the Sydney main water supply. A description of 
the area appeared in the Council's Journal (Vol. 6, No. 3, August, 1933). 

3. Pastoral Reseccrch Trust.-The valuable contributions made by the Australiarz Pastoral 
Research Trust Ltd. and supplemented by eq~xal grants from the Em?:ire Markeking Board have 
been continued du; ing $he past yeax. In  order to enable the Trusb to be i:z mmr: intinlate touch 
with its supporters, arrangements were made whereby MT. N. P. Graham, B. V.Sc., was seconded 
from the Division to that body as its special Veterinary Field Officer. Mr. Graham's head-quarters 
continue to be the McMaster La,borator;~ and his sawices are always available to the Division 
when not otherwise engaged on his special duties. The arrangement has proved satisfactory for 

a b 0th parties. 

4. Entero-toxaemia of Skeep+Braxy-like Disease of Western Austra6ia and Pulpy Kidney 
of Lcc.rnbs).-Pw:ti-~er work has been done by Dr. H. W. Bennetts in Western Aushalia and by 

* Nr. D. T. Oxer in Tasmania. An informative article regarding the benefits of va~cinat~ioiz, &c., 
by Dr. Bennetts 113s been published in the Coulcil's Journal (Vol. 6, No. 2, May, 1933). Mr. 
Oxer's researches on the disease in lambs (pulpy kidney) has been published as Pamphlet 
No. 35. It is unlikely that vaccination of lambs, save in certain stud flocks, where by reason of 
the nutritional conditions the incidence is apt to be high, will become a routine procedure. 
I n  general, attention to preventive measures in flocks will prove satisfactory. 

Dr. Bennetts has der~ionstr~ted that the vaccine is tolerated by lambs only fourteen days 
old, so tkat in certain stud flocks, the lambs of which ?lave been found in the past liable to pulpy 
kidney disease, it may be -practicable to employ this preventive measure. Further work is in 
pxogess with the object ol determi~ing the duration of the immunity conferred by the routine 
inoculations practised so extensively in Western Australia with Bennetts' vaccine. There is 
considera,lule evidence that a naturally acquired immunity occurs in flocks and tbis aspect is also 
bving investigated. The fact that whereas pulpy kidney (entero-toxaemia) is of compasatively 
common occurrence in the la.mbs of inany flocks in different parts of Australia, as well as in 
other countries, whereas the entmo-toxaemia of adult sheep due to the same organism appears 
to be rare, save in certain parts such as Western Australia, supports the theory of a naturally 
acquired iminunity as the explanation of the latter phenomenon. 

5. Black Disease.-It is interesting to note that the value of the Turner vaccine, as an 
adjunct to other prophylactic measures, is now recognized by the Veterinary Branch of the New 
South Wales Department of Agrioulture. Official vaccination conthiues to be practised in the 
States of Victoria and Tasmania with successful results. 

Experiments1 laboratory work by &!IT. D. Murnane has shown that a very marked loss of 
pathogenicity in the causal organism (B. odematiens) occurs when cultures are frequently 
tra~lsplanted into artificial media. Prior to ultimate loss, a striking feature is the waxing and the 
walling of pathogenicity, which is not recovered by animal inoculations. Ti& phenorneizon 

g caused some apprelleusion until fresh strains of the bdcillus we1 e scculred from sheep outbreaks. 

6. Ernzootic Ataxia in Lambs or so-called Gingin Disease (Western Australia).-A full report 
of incidence, symptoms and patllologieal changes, prepared by Dr. Bennetts, was published in 

.( the Australian Veterinary Jo.~~rnal (June, 1933). Rccent repmts show that a disease, which 
appears to be identical, occurs in South Africa, as well as in parts of Great Britain and in Peru 
(where it was first studied), and it is understood an affection of lambs 0x1 Kangaroo Island, being 
investigated by the Division of Animal Nutrition, is similar, if not identical, in nature. The 
cause remains obscure but, for the current season, a series of experiments in JVeskrn Australia 
has been planned which it is hoped may throw some further light on the malady. Meanwhile, 
it has been demonstrated that the provision of salt and of phosphate licks to  the ewes, before and 
after lambing, has no preventive effect. 

7 .  Footrot in Sheep.-As the season was not propitious for the development of this diseaes, 
work has largely been in abeyance. Experiments with various organisms, which have been 
isolated and cultivated artAcally, both ,at the Veterinary Reszarcfi Institute, Melbourne, by 

F.4433.-3 



Mr. Murnane, and a t  the McMaster Laboratory, Sydney, by Messrs. Cai-ne and Bereridge, are 
heing continued, so far with no very definite results. Several outbreaks of footrot in dairy cattle 
in Victoria have been investigated by Mr. Xurname, and the cattle disease appears to be closely 
related to the infection of sheep. 

A special report will appear in the November, 1933, issue of the Council's Journal in 
regard to these experiments and observations. 

Mr. Carlie's work, in which he is assisted by 11s. IV. I. R. Beveridge, is proceeding in close 
association with that of Mr. Munna>ne, and is directly coace~ned wit11 tli e conditions wlzich 
predispose to tilo infection in tile field, as well as a tliorough study of the patliolog$al changes 
which occur in the affected feet, and the bacteria associated therea-itlr, ljartlcuIarly the 
B. ~zecrophor~(s, claimed by American in~~estigatms to be the spccific cause of footrot, a cla,im 
not confirmed by the work of the Division. 

8. Hccenzaturia in Cattle.-A paper by Dr.' L. B~zll, Mr. C. G. Dickinson and Mr. A. T. 
Dann, has been published as Pamphlet No. 33. Vzl,ludnle scientific data have been secured, 
but the actual cause of the bladder lesions, wLich lead to the appearance of bloocl in the urine of 
cattle on certain properties, as demonstrat2d in each Statle with the exception of MTestern Australia, 
remains obscure. Certain top-dressing experiments are in progress on two farms in the &It. 
Gambier district of South Austra,lia. Tliese have been z;n.r,zngecl ~ ~ i t h  tOie co-operation of the 
State Stock Department and the owners, and i t  is hopecl they may tl~row some light on 
the perplexing etiology. 1 

An extensive area in Victoria has recently been found to be veq7 seriously affected, SO 

much so that several farmers have had to relinquish daixying. A preliminary soil survey of this 
area llas been made by Mr. J. S. iiosking, of tl:e Council's Division of Soils, the results of which . 
and of his ant~lyses are awaited with interest. 

9. Cnseous Lymr,hnde+zitis.-An eLqeriment is under way at " Warnbrook ", through 
the courtesy of the k~astrslian Estates and Rlortgage Company, to test, under natural conditions, 
the liability of the disease heing spread from discharging abscesses to healthy sheep by flies infecting 
fresh v;o~mds. Nulnerous experiments have been carried out with dust froin conlzting-out pens 
of pro.i)erties known to be badly affected with the disease. Guiiretl pigs, mhicl; are peculiarly 
susceptib.>le tc; minute doses of pus and of culture, have been wed. T$Tonnds have been made 
.cvhere they co~ild not be licked or otherwise readily interfered with, and the dust has been applied 
thereto. In one of the experiments a Imge nunli~er of guinea pigs were so wouiided and exposed 
to conti~uous dust infection in a counting-out pen (assumed to be in all probability badly infected, 
because of the large percentage oE aJflected sheep in the flock) for several hours, the dust ljeing 
kept continuously disturbed. These experiments have been conducted in Adclaide, Ifelbourne 
snd Sydlley by our officers and were outlined by Dr. L. Bull, of Adelaide. In no case did any 
guinea pig so treated become infected with the disea,se, caseous lympadenitis. Brief reports 
were published in the Council's Journal (Vol. 6,  No. 2, May, 1933). 

While in Victoria expe~iments with soil from sheep areas, whereon sheep are in the habit 
of camping on three properties known to be badly infected, have been negative, in South Australia, 
Dr. Bull and R4r. Dickilison have demonstrated that tlte soil of such camps may be I,eaviJy 
contaminated. Opprtunity has been afforded to study the conditions on one property where 
tlxe stud flock is badly inCectecl, and wl.ere the sl-[caring shed and inlplements cannot possibly 
be implicated as the important factor. Arrangements hare been made wit11 the owner of tllis 
property, who had virtually decided to ceasc sheep breeding, for Dr. Bull anti Jlr. Dickirlso~~ 
to carry out an extensive series of experiments and observations, tlie intelltior1 being, if possible, 
to eliminate the disease from the flock by ,.electing clean animals, keeping them clean by segl-egating 
affected animals, aiid endea~o~r ing  to obtain and maintain clean lambs from them. This ],as I 

necessitated some extra subdivision of paddecks and implies tlie treatment of camping grounds, 
vaccination of lambs, regular manual examination of tlze glands of all clean sheep, the carelul 
observation of all affected sheep, the cleaning up of ~addoclrs from sharp objects liable to cause +. 
wounds, the testing of soils a t  frequent intervals, &c. &c. An important article on eqerimental 
aiid natural infec tioll by Dr. Eull and JIr . Uickinson a-ppcarecl in the June issue of the Australian 
Veterinary Journal, reprints of which are available?. As, however, it is rather too tecllnical for 
the ordinary reader, a shorter article in more popular language, and adding any f ~ ~ r t h e r  inforrn a t '  1011 

available, \$-ill be publislred later in tlie Council's quarterly J ou-i.l;al. 

10. Pregvzancy Paralysis or Parttcrient (Twin Lamb) Diseclse of E,oes.-The experiments 
conducted a t  tlie special farm near Launceston, under Mr. Oxer, gavc negative results. A short 
account will be published sl~ortly. n~fortunately, the bodily conditions, which were attempted 
to be produced by artificial feeding, were not attained. Arrsngements have been made, however, 
nrit11 the Director of Agiicnlture of Victoria for a scries of experiinents to be carried out a t  TVel~iLee 



State Farm next season. It is hoped the results will prove of value, especially as the pasturage 
conditions there can be made to approximate more closely those occurring naturally and which 
appear to be intimately associated with the appesrance of the disease. 

11. Internal Parasite Investigations.-A valuable paper elucidating the life history of 
the common lung worm of sheep (Dictyocaulus) by Dr. Kauzal was published in the Australian 
Veterinary Journal (February, 1933). 

(i) Factors afecting Resista,nce to Ifaen~orzchus (Large Stonzach Il'orm) I,+festafion.--Some 
interesting experimental work by Dr. 1. Clunies Iloss and Mr. H. McL. Gordon (\Iralter and Eliza 
Hall Researcli Scl~nlas), working a t  the Mc3Taster Laboratory, has s11o.ilm that age resistence, 
or resistence acquired from previous infestations. may be broken ~ O T T ' I ~  by very adverse nutritional 
conditions. An account mas published in the Australian Veterinary Journal (June, 1933). 

(ii) Hookzoorrfi of Sheep.--The occmrcnce in Aus$ralia viras first recorcled in 1932 by Mr. 
H. BIcL. Gordon. The parasite lias been prox-ed to be a most iir~portant one in other countries, 
induci~>g serious losses. It 11a,s been demonstrated to be present in a t  least five l'asture I+otcction 
Board dist,~ic,ts in New South TYttles, though in one district only two sheep were fonnd affected, 
each with a si11gIe worm. 11 survey of its extent and distribution is in progress by Dr. C:. Kauzal 
and Mr. N. I?. Graham. Ib is being conducted by rou tine examinations ;i,t the Sydney ,4battoir 
~ ? n d  the Auburn Meatworks, as well as in tlie field and a t  country sleug!:!!ter houses, as occasio~i 
permits. ,4 progress report a,ppeasc;d in the Council's Journal (Vol. 6, No. 3, A~zgnst, 1933). 

& The indications arc tLat so far tlic ii~fcstation is not widespread. 
(iii) " Gundozoringa " (Sew Sozdth Wales) Expe~l;?nelzts.-These experiments, which were 

conducted with the valuable assistance of Mr. C. 14. i'rell, and through his genr:rosity in providing 
. land and sheep, as well as other matterial assistance, have been concluded. The results are 

extremely valuable, particulctrly as indi~atin5 tho importance of proper nutrition in the 
L 

r prevention of serious parasitic invasion. A special report was px~blished in the Council's Journal 
(Vol. 6, No. 3, February, 1933). 

(iv) " Meteor Dwiuns " (Queensland) Experieneszts.-Certain exl~eriments were conducted 
last year a t  " icleteor IJo-\vns " in Qneensland, allti the results wcre published in the Council's 
Journal (Vol. 6 ,  No. 3, Augilst, 1933). Owing to last season ilaviilg been unfavorable for the 
development of parastic infestation, exp$rimcntal work on :' Meteor Downs " is being continued 
for another year. 

(v) " Frodsley " (Tas+rznnia) Experiments.-A full report appeared in the Council's Journal 
(Vol. 6, No. 3, August, 1933), rcgarciing last year's experi~nents and tlie results obtained. The 
assistance of BIr. Keith Brodribb, the owner of the  property, was of the greatest value. 

Notxvithstanding the apparent futility of drenching sheep affected iYith the internal 
parasites existing a t  " Cundowringa " and " Frodsley ", judging by comparison of body weights, 
there is some evidence that an improvement %-as reflected in the quality of the wool 1)roduced. 
Whether this was eq-i~al, I~owever, to the cost of medicines and time expended is doubtful, when 
one is dealing with the special kinds of infestation encountered. In  any case, hrther observations 
are required before it can be fully accepted that the medicinal treatmeilt, .wl:i!e not resulting in 
any increase i :~  body welg11t over those untreated, does result in an iiaprovement of wool quality, 
assuming sheep are adequately fed. The question of p2uiodical medicinal tret~~trnelzt for parasitic 
infestation is receiving attention. 

12. Other Investiyc~tions in  wester)^ Australia.-iilthough the investigation of braxy-like 
disease in sheep, concerning -vvhich Ur. Rennetts was originally seconded to the Council by the 
Department of Agric~~ltt~re of Western Australi:~, has been satisfa,cto~.jly completed, so Iar as 

I the deterinination oE the specific came and general means of prsvention, which include the 
application of a special ~rtxcine, is concerned, i t  has beell armngecl that the Council shall continue 
its co-operation w?;h the bTest,e:.n Australian C$oi7em1t?nt in respect to general researcll on 
animal health and disease. During the cu r r~a t  year this mill enibrace col~tinuation of the 
investigations into enzootic ataxia 01 Iambs ; botulis~ll in sheep, cattle and horses ; and the 
etiology of the unthriftiness in young sheep. Unthriftiness in  Merino lambs and weaners 
is experienuect over considcreble aleas, and in consequencae difficulty is experienced in rearing 
them. Prcljlliinttry investigntions ii~tlici~te that this is associated with a very early and heavy 
infestation with Ostertagia sp. and Tric7zostrot~gylus sp., in the ston:ach and in the snlall 
intestines, hitherto overlooked because of their relatively small size. ljr.  Clunies Koss, the 
Division's Veterinary Yarasitologist, will visit the MTest shortly and assist in the investigation. - 

Botulism in sheep, associated with depraved appetite and manifested by the ingestion 
of rabbit c;:rrion, is colnrilon i:1 certain districts of 'CfTestern Liust~alia :it certain seasons. Tire 
Bacillus paraboh~rlih~us l.r:bs been isolated fr0~11 such carrion on badly affected properties. A 
prelinlinary report by Dr. Benrietts appethred in the Council's Journal (Vol. 6, No. 3, ilugust, 



1933), in which the term sarcopliagia is used to designate the flesh-chewing habit, differentiating 
it froin osteophagia, the 1,one-chc\:-ing habit. In lrrost cases botulisn~ in dcn:esticated animals 
is associated with one or the other of these abnormal tastes which i11 turn are caused by the 
lack of essential minerals, notably ~~hosphorus in the diet. 

Extens;\le exper;ments are being arranged and these will be conducted by Dr. Bennetts 
in conj~~nction with Dr. Underwood of the Western ,4ustredian Department of Agricultnre. 

illthough the Division has assisted only jn an advisory capacity in the investigations on 
Denmark disease in dairy herds, it is gratifying to record that Mr. J. P. Filmer, B.V.Sc., of the 
Veterinary Division of the Western Australian Ilepartment of Agriculture has p~xrsued his 
investigations with very satisfactory results. He has c1eterr:iiiied that the disease is definitely 
of a nature similar to thzb'c knoim as " Bush Sickness " in New Zealand, deemed to be due to a 
deficiency of iron in the soil and herbage. %%jle it may be prevented by the administration 
of certain compounds of iron, and affected animals mag even reco\rer under treatment, 
Mr. Pilmer's researches indicate that other factors may be of great importance. 

13. Contagious Bovine Mastitis (Marn?nitis).-As a preliminary to an intensive 
investigation into this disease, ~vliieh entails a huge monetary loss annually to the dairying 
industry of Austrnlia, in cornr~ror.1 :,~iti-i the industry in most parts of the world, the preparation 
of a bibliography, colitaining a pr6cis of the scientific work done in other countries by different 
investigators, has been prepared by Mr. H. It. Cariie, of tllc Sydney Uiiiversity Veterinary School. 
in conjunction with Yr. E. Munch-Petersen, &f.Sc., Assistant Bacteriologist in the Division of 
Aninnal Health. Such a compilation is necessary for the proper consideration of a plan of research, 
mid it will be made available iiot only to Australian investigators, who it is hoped will be secured 
and remunerated froin funds provided through the i~ustralizn Dairy Cattle Research Association, 
but to investigators in other coulitries with whoni i t  is necessary ours should maintain close touch. 

14. Poison Plants.-The northern ironwood (Erythrophloeunz) has been tested a t  the 
Melbourne Laboratory and proved highly toxic for both the horse and the sheep, thus confirming 
previous observations, so far as the latter is concerned. It is common lcnowledge, however, 
that animals reared in ironwood coantry refuse to partake of the tempting looking leaves even 
when forcibly starved. 

Rsgmort (Senecio jacobaea) is common in certain parts of Gippsland and is known to produce 
serious liver changes, followed by death in horses, cattle and sheep in Nesv Zealand, in cattle 
in Nova Scotia, and in horses in Britain, while ot,her species of the genus have proved pathogenic 
in Africa and the United States of America. No cases had, Ilo~vever, been encountered in 
Australia until 1932, when a nuniber of cz,ses, which on clinical and post-mortem exainination 
proved suspicious, occurred. Subsequent feeding experiments a t  the University Veterinary 
Research Institute by Mr. it4urnane confirmed the diagnosis. 

15. drthlaitis in Lambs.--Outbreaks of a specific type of arthritis occur frequently in 
Victoria and doubtless also in other States. The infection causes marked lanieness and a varying 
degree of s?i-elling of the affecrcci joints, but is usually not fatal. AfIected animals, however, 
frequently fail to  thrive n~lcl perlncnent defor::iity is not uncommon. 

A recent outbreak was investigated by Mr. Murna~ie. The causal organism -which lias 
been isolated and identified appears to be morphologicslly and culturally dentical with the 
bacillus of swine erysipelas, though clinically no association between the two diseLses has been 
demonstrated. Experin~ental intravenous inoccilntion and infection of surface \~oiinds in lairibs 
with ci:ltures of this organism have given positive results. This organism has been described 
as the cause1 agent of a sinlilar type of arthritis in Iambs by workers in America, England, New 
Zealand slid New South MTales. 

Arrangements have been made to obtain strains of t,his organism from each of the countries 
mentioned for comp~rison with the Australian strain. Preliminary work has indicated ihat 
a vaccim may prove to be effective as a preventive. It will be tested on a large scale on affected 
properties. 

16. Rabbit Mortality in North-west New South TVc~1es.-In 1932 the pastures Protection 
Board of the Bourke district sub!~~ii'ced reports to the Couilcil regarding a disease of rabbits which, 
observed first in the far west of the State, had gradually extended eastward. It was considered 
possible that a determination of the cause, which was certainly not associated with lack of feed, 
might assist in the mitigation of the rabbit pest. 

Accordingly, i t  was arranged for a preliminary investigation to be made by the Chief of 
the Division. Unfortunztely belore lie coalrl rench the ciistrict, on most properties the mortality 
had ceased with the advent of rains and the consequent growth of young grass. Nevertheless, 
on olle large station a few cases were found sufficiently soon after death for a satisfactory 



post-mortem examination. From these i t  was determined (a) that the animals were aJlmost 
always in good condition, (b) that there were few, if any, sy~nptoms exhibited prior to death, 
which occurred fairly suddenly without previous struggling, (c) that no intern~l parasites were 
present, (d) that the blood contained no infective agent determinable either by microscopical 
examination or by blood inoculation into healthy animals, a d  ( e )  that pntrefaction set in much 
sooner after deahh "can occurred under the same circumstances in- rabbits killed by sriolenee 
(shooting). The general post-mortem appearance of the cadavers, particularly the heart and 
the kidney, approximated that seen in sheep aurl lambs dead of entero-'coxaernia, and this was 
confiraled by subsequent mic~oscopical esami~lation of tissues. Pil,cilities did not exist, 
however, 'for secnring and transmitting to the laboratory intestinal contents for experimental 
work thereon, though arrangements were made for their collection later on, should the mortality 
recur. So far the disease seerns to have disappeared. Should it recur, every effort will be rnade 
to ensure a full investigation, although i t  is not anticipated the disease coxld be utilized as a 
practical means of reducing the extent of the rabbit plague, but in the study of entero-toxaemia 
generally i t  r ~ ~ a y  be of importance. It may be noted that inquiries did not lead one to suspect 
that entero-toxaernia of sheep, as studied by Rennetts and by Oxer, exists on the properties in 
question, but ~s they are ail of low-carr;;ing capacity (from a sheep to 10 or cvcn 14 acres) the 
eviclsiioe aveilablc as to the cause of any losses is not a t  all concliisive. 

17, Xouse Plague.--An iiivestiga,tion into a mortality of mice, so numerous in wheat stacks 
in Victoria in 1932, was made by Mr. 11. BIurnane. The extremely high mortality and the sudden 

1 disappetrance of mice when the plague liad reached its height (but wllile there was still an 
abunda,nce of food) led to t i e  consideration of a t  least two possible causes (a) the effect of the 
onset of cold and wet weather, and (b) the outbreak of a specific infectious disease. In the event 
of the latter being responsible, i t  seemed likely that the nature of the disease cmld be established 
and the causal or anism isolated, and that it migh6 he possible to assist in the control of future ?! plagues by the de iberate dissemination oi such disease tl~rougiiol~t "Lle mouse infested stacks, 

It was found that the mortality was due partly to the onset of cold nights and partly to 
suffocation in the burrows by over&owding due to cold. Burrows which normally ib;~rbour 
two to three mice were found packed tightly by upwards of twenty animals, those towards the 
entrance puskil~g and cromdirig inwards so forcibly that the animals in the blind end of the 
burrow were suffo~a~ted. Again, deaths were due to favus (" honeycomb ringworm ") which 
atta,cks the head in the region of the eyes and mouth to such an extent that the animals are 
rendered blind or unable to open the jaws, and they eventually die. 

Pinally, an infectious disease was found to be prevalent, the lesions of which \ve;13e ~nultiple 
nodules in the liver. The causal organism was isolated and cultu~reti. I t  pro~red to he highly 
pathogenic for mice. 

hfter a somewhat extensive examination of the organisni it lias been deterrrlined to be 
B. eu~te~iditis Gaertner, one of the food-poisoning organisms of ?he 8,tirnonella group (the so-called 
ptomaine poisoiling germs) affecting man. This is unfortunate, as it obviously precludes its use 
in eflorts to minimize the mouse plague. 

18. Zebu Cattle Cross-breedi>?:r/ E~pe~inzent.s.--In 1933 the Couiicil issued a special report 
prepared by MT. 1%. B. Kelley as Pamplll~:t No. 27 on " Zebu (Brahman) Cross Cattle and their 
Possibilities in Northern Australia ". Mr. Kcllcy's ohsevvations and ii~quiries indicated that t1.e 
admixture of Zebu blood with British blood resulted in a type of cattle more resistant to ticks 
and other skin pests and also to the I~lood diseases attendant tI1ereo:l t l ~an  pure British breeds. 

1 
The cross breds are able to withstand the heat bether than British cattlc, and tlley can subsist 
on a poorer quality of herbage. 'They tolerate the !]eat oC the snn better and conscq~~ently do 
not tend to  camp together in sh!dy ?laces in the day, a habit that helps to increase tick 

1 

infestation. The skin of even white-haired Zebus is pigmented, particularly that covering the 
back and the sides ; i t  is distinctly greasy to the feel ; and the hais is much shorter than t l ~ a t  
of British cattle ; all of which are useful in tropical climates as heat resistant factors. 

Following the publication of the Council's parnplllet the owners of certain large North 
Queensland properties requested the Council to arrange for Mr. Kelley to pay another visit t o  
the IJnited States of America in order t o  select a nunll.1c.7 of pure bred Zebu male and female 
cattle t o  be distributed omong~t their various lxopcrties aild theireutilization in a large experiment 
with different breeds of British cattle according to a scheme to be laid down by Mr. Kelley 
and to be conducted undcr his gelreral super~rision, particularly in the matters of mating and 
culling. This was agreed to by tile Co~lncil, t121e station-owners heariug the cost of p~~rchase, 
transport, &c. 



As a result of these arrangements, nineteen animals have now been bro~ight to Australia., 
eighteen of them being pure bred a.nd one a cross-bred bull re~:rescnting. the eist,h gener 'a t' ion, 
and containing three-eighths Zebu a,nd five-eighths Shortl~orn blood. Brlefly the experimental 
work has for ~ t s  aim the evolution and fixation on scientific principles of a new type of cattle 
which it is Eloped will prove a ~ ~ a h ~ a b l e   id in the develoy,inrnt of the great coastul regions of 
Northern Australia. 

VI. ANIMAL NUTRITION INVESTTGATTONS. 

1. General.-In the repozt for 1931-32 the attention of the Council was &awn to the 
necessity for the co-operation of the agrostologist and soil chemist with the physiologist for the 
solution of many of the problems of sheep raising and ~vool lircduction whiclr the Diuisio~l was 
attempting. At that time, an agrostologist had lust heen added to the staff of the Division of 
Arlinlal Xutrition and a welcome measure of help iron1 the Division of Soils during the year was 
proving very valuable. Since then, the advantages of the services of a skilied agrostologist 
hare become more apparent in the interpretation of the Division's experiments a t  some of its 
field-stations. 

During the year the Division has enjoyed an increasing anlount of kelp frcm the Waite 
Agricultnral ltesearcll Institute. To Professor Prescott it is incie1,tetl for arrangements ~vhereby 
a thorough soil survey has been made of the area of Kangaroo Island where its experiments are 
being carried on ; to Professor Ricllardson for placing the facilities a t  the Waite Agricultural 
Research Institute a t  the disposal of its agrostologist to carry out pot-culture exper~ments on 
soils from " l'ITambanumba ", Young, New South 'TJra!es ; and to Mr. T~umble for friendly 
co-operation in making qiinilar ex~e~iments  wit11 soils Sroin Kangaroo Island where the Dirision 
is investigating the cause of " Coast Disease ". 

As will be exphined a little later in this report, farmers engaged in sheep raising on the 
littoral of many parts of southern Anstralia are beset with troubles. Some of these arc directly, 
others, perhaps, indirectly, due to qualitative cleficiencies in the herbage ; for one of them a 
n~~tritional delect does not appear to be resl>onsible. " Coast Disease " occurs in areas scattered 
from King Island in 13ass Strait to the west coast of Western Australia. T1.le area ~fi'ected is 
computed to be thousands of square n~iles. Altliou* the soils in these parts a,re not well supplied 
with plant foods, liavirig an assured and sufficient ramfall they produce a useful amount of herbage. 
If tlie precise n a t ~ ~ r e  of their defects were understood the way to counteract them would be 
indicated but to wlmt extent the remedy w o ~ ~ l d  be economically practicable will depend on local 
conditions. How be it, Australia can~lot aflord to i~eglect to explore the possi1,ilitics of territory 
with an assured rainfall of u~~wards  of 20 inches. 

During t1he year the experiments a t  the field station a t  " Meteor Do.cvns ", central 
Queensland, have been completed and those a t  " Niawanda ", western Victoria, have been reduced 
in scope. The Division now lins but two field stations in  pera at ion, one a t  " 14Tambanumba ", 
New South Wales, and the other a t  " Hawk's Nest' ", Kangaroo Islen~l. 

The work which has been carried out a t  the various field stations, with the co-operation 
of pastoralists, bas been of great value to the Division and has yielded useful inforlnatio~~, nlthougll 
not always of the kind which the experiments were planned to elicit. Reccnt experience 
of these large-scale observations a t  field stations a t  a distance from the central laboratories 
indicates that they have their usefnlness but are not snital,le for establisl~irig principles. 
There are too nlnny variables out of control. Whenever fe8sib1e, pinciples can better be sought 
for by experi~nents in the laboratory a t  Adelaide and a t  the small experimerl!:ll station a t  tl:o 
MTaite Agricultural Research Institute. Bt both places facilities now exist for experimenting 
with small numbers of ilnimals under rigidly controlled conditions. The proper functions of 
observations a t  field stations are ( 1 )  to give &eater definition to probleins s~zggested by pastoral 
experience, and (2) to find out how principles discovered in the laho~~atory and research station 
can be applied to practice. 

At the close of the year, the Chief of tlie Division, Sir Charles Martin, resigned in order 
that he might return to England. He included the following passages i r ~  his final report :- 

I n  this, Iny final rrpolt to the Co~r~lcil, I wish to say how 11luc1~ we as a Division owe to o m  propinquity to 
the University of Adelaide. Of the material benefits to the Divinlon of the close associtltion exiitii~g between it and 
the University, the Connt il is ircll aware. I would stress, however, the spiritual benefit3 of thiq asac;ciation. The 
advantdge to an  institution, the ultimate object of which is the appli~stiun c ~ f  scieilce to  inrichtry, of close colnnlunion 
with the stass of the scientific deparfments of a university can hardly be over-estimated. 

Ladtlr, i t  is mv pleasant duty to record my gratitude to Xr. ?IIar\ton, principal research officer, and my other 
colleagueh i r k  the 1)ivlsion for their loyalty and furbearanre. I fdunc! a fine scient~fic: spirit amongst them. I have, 
and I Lope they have, enjoyed our work together. I reiinquish the Chieit:riiiiL?ip of the 1)ivisio:l with many regrets 
but ~ i t h  cornplete confiilence that it will justify its formation 1 ) ~  itmsef~ilness and soon be recognized throlighollt 
the world as one of the importnnt centres of scierltific resc.:~rch iu Austrdia. 
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2. Indit~idual In.~lestigatio?zs at the Labornto~ies of the Diuision.-(i) Sulphur ikletabolism 
i n  Sheep.-(a) Bstinzntion of Cystine and Cysteine in Grasses and Other Fodder P1nu;ts.-During 
the year work upon the methods of estimating cystine and cysteine, referred to in the last report, 
has been continued. Investigations of the phobpho-18-tungstic acid celorirnet~ric methods hsve 
been pblished in The Biochemical Journal, Vol. 26 (1932) under the title " The iipplication of 
Phospho-18-Tungstic Acid (Folin's Reagent) to the Colormetric Determination of Cysteine, 
Cystine and Related Substances ". In last year's report it was indicated that attempts to 

I improve Sullivan's method of estimating cystine had not  bee^ entirely s-izcccssful. rFince then, 
however, material improvements have been effected ~ n d  il rrloclification focrzd which can be used, 
under prescribed conditions, with a fair guararltee as to the accirracy of the result obtained. 
An article dealing with the n~odified method will appear shortly in The IJiochemical Journal under 
the title " Sullivan's Reaction for the Quantitative Estinzation of Cysteine rtnd Cystine ". 

Having arrived a t  reasonably accurate ~netilods for estimating cystine and cysteine the 
efficacy of the usual methods for breaking dosvn the proteins and getting the cystine and cysteine 
in them into solution was critically examined. Acid hy-drolysis was found to be unsuitable for 
conlplex materials such as fodders containing much carbohydrate, and the reasons why this 
preparatory procedure cannot be a,pplied to fodders djrectly have been ascertained. These 
investigations will also appcar directly in T7tz Biochcrnical Joz~r?zaZ under the title " Some Sonrces 
of Error in the Estimation of Cysteine and Cystinc in Complex illaterials when Acid I-Tydrolysis 
is Employed ". As a rcsul'c of them, i t  has been found that for the estimatinn of cystine and 

x cysteine in fodders i t  is necessary cither to separate the proteins of the fodder plants prior to 
analysis or to apply enzymic Ilydrolysis to tllern directly. Apparently unaware of the nzany 
possibilities of error in their analyticc.,,l proced-i~rcs, more than one investigstor has come to the 
conclusion that there is not enough cystine alzd cysteine in grass, hay, &c., to account for the 
cystine in the wool grown and that the sheep muat possess the ability to synthesize cystine from 
other sulphur compounds. 

A few years ago, before the methods of estinlation had been improved, i t  was concluded that  
the cystine content of yeast 15-as of the order of 3 per cent. It has recently been redetermined 
and the cystine calculated from the total clisulphide present has been found to be of the order 
of 0.5 per cent., or about 1 per cent. of the yeast proteins. This result may be on the low side 
because the cesbohyclrate content of yeast is fairly high and much " humin " mas formed d u r i q  
the preliminary acid hydrolysis. I t  lvill be impossible to fix the figure with any accuracy until 
either the yeast proteins are separated or a totnl hydrolysis of the yeast by enzymes is achieved. 

In the case of grass, acid hydrolysis of the plant is quite inapplicable for reasons given 
above and separation of the protein is fraught with difficulty. An ahtempt has therefore been 
made to hydrolyze the protein in the grass directly with t'he aid of enzymes. ,4t least 0.3 per 
cent. of cystine mas present in the driect acetone ex!-is:lotcd young leaves of Cy~zon709~ dactylon- 
the common couch mass. This grass was utilized iil the p,relirnin:sry studies because of the ease 9 with ~vhich i t  could ne obtained 1:z nearly pure growth from the bowling green iil close proximity 
to the laboratory. The amount of cystine found represents about 1 . 3  per cent. of the crude 
protein in the grass and would, if 1 lrg. of dried g r w  were consumed each day by the sheep, be 
suffcient to provide about t h e e  times the arnonnt of cystine in the wool grown. 

(b )  The  In8uence of Incubation on the Amotlv~t of S 'u~p?tydryl-Su~phu~ and Cystine-Sulphur 
in the He.rz's Egg.-It is generally rcgzrded that cystine or cysteiize is essential to the nutrition 
of the higher animals. This conclusion is based on experiments showing that neither the rat, 
nor the mouse, nor the dog can sylithesize this amino-acid from sulphates, sulpLur, sulpliides 
or any of the more complex organic compounds containing sul]~liur ?~-hic;h have, so far, been 

a tried. 

A further support to this conclusion is provided by some experiments a t  the Division 
d~iring the last couple of years. The hen's egg was chosen because it is a self-contailzed unit, 
and during its development there is a rnobilizatiorl of sulphur to provide the high cystine content 
of the gram of feathers grown. It was thought tkat if, as has bee11 suggested, tlle wool follicles 
were able to synthesize cystine, the fe~ ther  folliclcs 1~~ou!(3. be likely to possess the same capacity. 

Prom some clutches of new-laid eggs, ten pairs of equal weight were selected. The contents 
of one of each pair, including the egg membrane, was forthwit11 tJ~rown into alcohol. TEie other 
of each pair was incubated. The chlcks were hatched ouii in galley pots coveretl with mosquito 
netting. On emergence they were kiiled and, \%-it11 their egg membranes and all debris of feathers 
&c., thrown into alcohol. After extracting with alcohol and ether, the residues of egg and of 
chick were hydrolysed and the total su!phg-dry1 cornpounds and combined cystine and cystejne 
estimated by Lugg's modifications of Polin and Ilttrenzi's aurcl of Sullixran's methods. 



A loss both of total sulphydryl conlpounds ancl of cystine to the extent of 20 per cent. 
was found to have occurred during incubation. 

(c)  The &timation of Wool G~ou;.rz over Short Periods.-The determinat'ion of the effect 
of any modiiication of nutritive conditions by experiments in the field is a lrrlgtlly business. 
Such experiments are liable to be rendered valueless by the ricissitndes of the Australian climate, 
and, even vhen climatic conditions are favorable, observations halye to be made on large numbers 
of sheep to eliminate inherent individual diflerences in wool production. With large numbers 
it is not practicable to shear more than once a year. 

The rate of wool growth can be estimated by means of the method outlined in a previous 
report, by collecting the wool grown on areas of about 150 sq. cm. situated on each shoulder. 
These areas, which occupy a deh i te  anatomical position, are defined by tattocling, and represent 
approxima,tely 2 . 5  per cent. of the total wool-bearing surface. The wool grown in ten days on 
such areas, when the animal is on a fixed diet, has been determined, and it has been found that 
the variation from time to time for individual animals is but a few per cent. 

The method is now being used to ascertain the influence of feeding different materials 
and in different amounts upon the growth of wool, and for calculating the amount of nitrogen 
and sulphur stored as wool. 

( d )  Balance Experiments on the Jletabolism of Sulphur in zohich the Amount of Sulphur 
Retained in the T'C'ool Grown is  Estimated.--In these studies on wool production the animal is 
confined in a mettlholism cage and gil-en a diet in such amount and of such composition that, 
wide the production of wool fleece is sub-maximal, the requirements 01 energy and nitrogen 
of the mature animal are fulfilIed and body-weight is maintained without change over lengthy 
periods. This basal diet, composed of a mixture of chaffed lucerne hay and oaten straw-chaff, 
is eaten with appetite, and when fed a t  a level of 1 kg. per day is completely consumed. 

The ' crude protein ' intake in the series of balance experiments varied soniewliat with 
the different samples of materials fed ; the observed variations in different experiments ranged 
between 62 and 74 gm. per day as inferred by tile ingestion of between 9.86 and 10.75 gm. of 
nitrogen, while t l ~ z  daily intake of sulphur in different sets of matched periods varied between 
1.380 and 1 .820  gm. This amount of sulphur, had the animal capacity to use it to make cystine, 
would be enough to provide from 3 . 5  to 4.5 gm. of this amino-acid per day, or sufficient to produce 
from 400 to 500 per cent. more wool fleece than was grown in the observed periods. 

When 1 gm. of pure crystnilise laevo-cystine was added to the daily ration of a sheep 
receiving 1 kg. of this basal diet, the nitrogen and sulphur balances, which are indications of 
protein utilii:ation, were farorably influenced, and the anirnal grew $16 per cent, more wool on 
the sample areas. A considerable increase of sulphur in the faeces was noticed in those animals 
receiving free cystine in the dietary indicating that the utilization of the amino-acid mas 
comparatively small. This may be attributable to the conversion by the rumen bacteria of a 
large proportion of the free cystine to z? form which the animal is un~b l e  to utilize. 

To circumvent the possible destruction of cystine by the rumen bacteria 1 gm. of 
laevo-cystine in its easily soluble reduced form, cysteine, was subcutaneously injected each day 
for a period of ten days into the same animal while i t  was still being fed on the basal diet. The 
nitrogen and sulphur balance was this tinie more favorably influenced. The wool growth was 
increased during the period of injections to 34 per cent. above that grown on the previous basal 
diet, and in the subsequent three basal periods the measured increase of wool mas 30 per cent., 
18 per cent. and 7 per cent. above that grown on the basal. it would seem that the anirnal had 
stored sufficient of the amino-acid to efiectivcly influence its woo1 production for a t  least 30 days 
after the cysteine injections \\-ere discontinued. In  this experiment about 65 per cent, of the 
sulphur in the injected cysteiiie ivas accounted for in the extra ~vool, and 25 per cent. in the excreta. 

Another balance experiment, in which 1 gm. of elementary sulphur was added to the 
basal diet indicated that sulphur fed in this form had no beneficial effect on wool production. 
The experiment was made as the possibility could hot be neglected that sulphur, after being 
subjected to bacterial action in the intestinal tract of the sheep, ruight be compounded into some 
organic substance capable of replacing cystine of the dietary. 

(e)  The E'ect  of Adding Sulphur to the Diet of Merino Sheep on their Wool Production.-The 
result of the sulphtlr balance experiment described above is in eccortiance with observations on 
groups of sheep which llavc Seen carried out a,t the Division's experimental station a t  Adelaide 
during a period of 31 weeks. The znim:ils vere shorn and fed on a diet composed of hay and 
straw-chaff, molasses, some linseed oil and casein. It had previously been found that this diet 
was inore than adequate for maintenance of mature sheep 'ovt for optimum wool production. 
The sheep were divided into two p u p s  of five, as similar as possible. All animals lia,d the same 
diet, but those in one group received 2 gm. of Ao:vers of sulpllur per d8y as well. The weights 



and well-being of the sheep were recorded. They were shorn after 223 days. The mean weights 
of greasy rvool cut were, for those receivjq sulphur 4 . 5  lb., the others 4 .  S lb., from which 2.9 
and 3.0 lb. of clean scoured woo1 was obtained respectively. The addition of sulphur made no 
diflerence either to the well-being of the sl~eep or to the wool they produced. An account of 
these observations I I ~ : ;  been prepared and will apjmr in a forthconling number of the Journal 
of the Council for Scientific and Industrial Research, where the divergence between the results 
obtained in Australia and in South Airica is discussed. 

(f) Biological Assay of the Amount of Cystine-Cysteine in Fodders.-As the chemical 
separation and estirnation of cystine in complex organic materials such as fodders is fraught 
with ko great difficulty, a biological means of assay is being explored. 'The method consists in 
comparing the increased growth increment of rats on a cystine-deficient diet which saperrenes 
on the addition of a definite amount of the material to be exanlined with that of known amounts 
of 1-cysiine. The difficulty of supplying the " B " vitamins in a form lelatively free from cystine 
has, however, been encountered. Yeast, which is usually en~ployed for the purpose, while 
supplFng the accessory food factors, added such an amount of cystine to the dietary as to reduce 
materially the usefulness of the rat-feeding technique for the estimation of this amino-acid. So 
far, fractionation of the yeast has only partially overcome the difficulty. 

(g) Studies on the Polypartite Nature of " B " Vitamin.-During the course of study of 
cystine deficieney in rats i t  has been found that the diet usually employed in the study of R2 
avitaminosis is cleficieiit in eystinc when the level of intake is lowered bv drying the food until 
it contains about 5 per cent. of water. Whm this diet contains 20 per ceht. of water much more 
is eaten by the animals and the intake of protein is then sufficient to supply their requirements. 
Rats fed on the dry diet supplemented with Ja<nsen7s B1 concentrate failed to grow and exhibited 
the symptoms of B2 avitaminosis with surprising regularity, while those offered the wet diet 
(20 per cent. moisture) grew a little and only occasiol~ally showed any symptoms of dermatitis. 

(ii) Phosphorus Metabolism i.n Sheep.-(a) The Concentration and Distribution of Phosphorus 
irz the Blood of Sheep.-Upwards of 100 observations have been made on the concentration and 
distribution of phosphorus in the blood of sheep on pasture throughout the year a t  Glen. Osmond, 
South Australia. About 18.5 mg. P/lOO cc. blood was found to be present, of which about 
4 . 5  mg. was inorganic, 4 . 7  mg. organic acid soluble and 9 .2  mg. organic acid insoluble (mainly 
lipoid). Some observations have also been made on the phosphorus in tlie blood of sheep in 
the north-east of South Australia on saltbush (AtripZex vesicarium) and on spear grass (Stipa 
~i t ida) .  The values were much the same as those obtained near Adelaide except in the inorganic 
fraction in which 3 . 8  mg. P/100 cc. was recorded from sheep on good saltbush and 3 . 1  mg. 
P/100 cc. from ewes with lambs a t  foot on spear grass. It is reported that bone chewing occurred 
in this last area. 

The mean values for the organic acid insoluble (lipoid) fraction varied somewhat 
throughout, probably bearing some relation to the fat metabolism of the animals. In contrast 
the inorganic phosphdrus and organic acid soluble phosphorus fractions have remained fairly 
constant, though ilk each case there has been considerable variation between different individuals 
on the same occasion and in the inorganic fraction sometimes between the sane individual on 
different occasions. 

(b) The Renal Excreiion of Phosplzates by the Sheep.-It has been found that sheep on 
Australian pastures do not usually secrete a detectable amount of inorganic phosphates in their 
urine but that if the concentIration in the blood is raised sufficiently, either by starvation or 
feeding excess in the diet, phosphates are excreted by the kidrley. During starvation the rate of 
secretion is roughly proportional to the concentration in the blood in excess of a tl~reshold value, 
though subseqnently phosphate continued to be secreted a t  concentrations below this threshold 
value. Simultaneous analyses have also been made of the blood and urine of sheep in which 
the concentration of inorganic phosphate in the blood ranged from 2 to 9 mg. $/lo@ cc. 
consequent upon varying amounts of easily assimilable p~~osphorus in the diet. When the 
concentration of inorganic phosphate in the blood became more than 6.5 rng./10O cc., inorganic 
phosphate was secreted in the urine. 

These experiments; which have been conducted bp Mr. Rodger H. Watson, Robert Philp 
Scholar of the University of Queensland, who has been a scientific guest of the Division during 
the last eighteen montl.ls, show that there is a relatively high renal threshold for inorganic 
phosphate in the sheej). 

(c) The Secretion of Phosphorus in the Saliva o j  the Sheep.-The i~x7esti~ations into this 
subject by Mr. Watson were out,lined last year. Since then they have Been published in The 
Australian Journal of Experimental Biology and Medical Science. The phosphorus of the sheep's 
saliva is almost entirely inorganic. Concentrations of inorganic phosphorus from <ii mg. to 
> 100 mg. P/loo cc. saliva have been observed, but usually from 20-60 mg. P/100 cc. is present. 



The concentration of inorganic phosphorus in the saliva is correlated with that in the blood. The 
ratio between tllein is fcu~lcl to range from 3 : 1 to 20 : 1, but most values are between 5 : 1 and 
8 : 1. Computations indicate that 2.4-7.7 gm. of phosphorus are secreted in the saliva daily. 
This considerable secretior, of pl~osphorxs in the saliva of the sheep suggests that it serves somt: 
purpose in digestion. Sotwithstanding the large amount of organic acids set free by bacterial 
fermentation of cellulose in the lumen, the pH of the rumen contents does not usually fall below 
neutrality. &iangold att~ibutes the regulation to the appropriate addition of alkali by the 
saliva according to the acid formed by fermentation, but the buffer capacity of phosphate over 
the range of pH usually fo~uld in the rumen is such that the yhos~liate added simultaneously 
would very materially assist in the ~djustment of reaction. 

( d )  The Distribution of Calciu?n and Phosphorus between Blood Plasma and Erythrocytes.- 
The work on calcium distribution bebs-eeil the plasma and the formed elements in the bloocl of 
various animals, an ot~tline of which nras given in the report of last year, has been published in 
The Australiun Journal of Exp~ri~?ze~ztal  Biology and Mcclical Science, Vol. X I .  ( 1  933). 

(e)  Efect  on Y O E I I L ~  illerino Sheep cf a Diet De$cie+~t i n  Phosphorus hut cogztainifbg an Adequate 
Amount of Digestible Proteins and those Vitartzins tohich have bee;% s h o ~ n  to be Indispensable 
to Ru?ninants.-Much nttcrltion has of late pears been directed to the ill effects of pastures 11-liich 
do not contain enougli plzosphorus, but the f i ~ ~ t  that insufficiency of proteins is generally associated 
wit11 lack 01 phosphorns Ilas rec~ived less consideration. For the growing, gestating or lactating 
wool-sheep, however, a sufficient supply of protein is at  least as important ancl more imrnediately 
necessary. s 

It is common knowledge that, as the 1)lant matures the amount of phosphorus and nitrogen 
diminishes. Quantitative observztions for individual fodder-plants ]lave been made i11 South 
Africa, in South Australia, in Scotiz~lti and in Iienyzl. i- 

The great improvement obtained in South Africa, in New South lV;tles, and in Kenya 
by giving cattle on phosphorus-deficient pastures a supplenlentary ration of phosphates or adding 
these to their food, has not been paralleled in the experience of this Division ~vith sheep. 

Experinlents designed to ascertain to what extent t-lle growth cf lambs and the procluction 
of wool could be improved by allowing the anin~sls access to phospl~atic licks have been carried 
out by the Division for ~~~,n.ai.ds of two yesrs in two regions where the soil is unusually poor in 
phosphorus. In both exGrirllents the benefit of phosphatic licks was srrlall in comparison 13-ith 
the improvement which took place in si~rlilar lambs on adjoining land which had been top-dressed. 

The examination of bones from parts of Australii where the soil is particularly lacking 
in phosphorus, has a,ff orded informc?,tion which points to the same conclusion. 

It seemed, therefore, that i t  woluld be. helpful to ascertain what were the effects on the 
growth, weli-being, protiaction of wool and skeletal development of sheep lceept for s year or 
inore on a diet containilzg a, lcininlal quantity of phosphorus, but not, as far as could be arranged, 
deficaient in other respects. 

An account of the arrangement of this experiment, which was then in progress, was given 
in the last report of the Council. Since then, i t  has been completed and written up with a view 
to its publication in one of the Council's bulletins, but the results may be briefly snnlmarixed 
here. 

After three months on the diet the cons~~n~ption of food by the aniinals receiving the 
phosphorus-deficient diet- and their gro~vtli rate fell away. The experiment was so arranged 
that t l i i ~  falling off affected ody  the arrloulit of straw-chaff eaten, and throughout the fifteen 
rnoilths they mere tunder observation they ste nearly the seine amount of proteins and supplements 
:is their conlpanions on the same diet but with more phosphorus, which was given them in the t 

form of pills of clicalcic pllosphate. The latter increased 30 per cent. in weight during t w e l ~ e  
months. the foriner 15 per cent. Notwithstanding the difference in ~ve i~ l i t  between the groups, 
the stature XI-as the setlie ant1 n-hen, later. the ~~r~ i rna l s  were destroyed for examination of their 
skeletons no differeilce was found in the length of the long bones. The inorganic ~hosphorus in % 

the blood of the gronys on the small ration of phosphorus soon fell and, at  the entl of the year, 
was between 1 and 2 mg. per 100 cc. of blood. I11 the group receiving an adequate amount of 
phosphorus it steaciily rose until it reached a limit of about 7 mg. per 100 cc. of blood, the 
average for Divisional sheep being 4.5 nlg. The czlcinin in the t vo  diets was the same and the 
calriarn in the blood of all the groups changed very little. 

The average clean scoured m-ool grown by the lambs in 371 days was, for those receiving 
an adequate anlount of phosphorus 2 .9  kg., for those on t'he diet as deficient of phosphorus as 
could be contriver1 2.8'7 kg., and for a similar group of lambs on pasture near Adelaide 2.99 kg. 
IVLile the numbers in eac1.1 of the various experimental groups was only five, these figures indicate 



that deprivation of phosphorus, provided the diet is adequate in other respects, did not, during 
a period of one yea,r, ~noclify the anlourit of wool grown. Both groups of pen-fed sheep grew 
slightly finer wool than tl~ose on pasture, the average counts being 64 and 60 respectively. 

The effect of yhosyhorus starvation on the sIieIeton was to produce an extreme degree 
of thinning and rarification of the bones and some softening of the reduced amount of bony tissue 
which existed. This latter was due to their being 20-30 per cent. less mineralized. In only 
one of the lambs was there obvious rickets, 1)ut some or other of the bones of all of them showed, 
on microscopical examination, the endocllondi-a1 bone-formation had not been quite perfect. . ( f )  A New Apparatus for Jfeasurivg Gaseous Afctabolisrn.-In contil:uation of the studies 
of allinla1 calorimetry which have been referred to in previous reports, an apparatus has been 
designed and construicted by means of which the gaseous exchange of a sheep can be ineasuxed 
over 24 hour periods in addition to the determination of the intake of materials by the mouth 
arrd their output in the excreta. Such a piece of apparatus is required to allow a carbon baliirice 
to be struck, as well as one for nitrogen, phosphorus, sulphur or total energy. 

(9) The eflects follw~oing the Removal qf the Tllyroicl Gln~zd from iWeri.izo Sheep.-The results 
of the experinlental studies of the symptoms which supervene on thy~oidectonly of merino sheep 
referred to in the last report have been published in The Australian Journal of Experimental 
Biology and Xedical Science, Vol. X. (1932). 

( h )  E~perirnen~t.9 on Lofl;geuiiy.-The experimental studies of the effect of various substances 
on the growth of senescence of ~vhite mice, which were s ta~ted irn. 1929 by Professor ~~~~~~~~~~d 
Robertson and ~vl1icE~ were explainer1 in previous reports, have now reached completion and the 
manuscripts of a series of papers have been accepted for publication by The Australian Journal 
of Ex~erinzental Biology and Medical Science. Two of these-" The I<Bects of Ifoderate .. Overdosage of Vitaniirl D alici of Vitamins A + D on tlle Growth Rate and Longe~ity of the 
Wliite Mouse," and " The Inflnence of Injections of Tl-torium Oleate in Oleic Acid, and of Oleic, 
Acid Alone, on Growth and Longevit,y "-have appeared during tlie year. 

(i) Haentoglobin in Healthy Sheep.-In 1929 a series of samples of 1,lood from Merino 
sheep that had been grazed on natural grasslnncls in the proximity of Burra, Soutl.1 Australia, 
were collected a t  slaughter and the haemoglobin determined by means of the Biirker metl-lo(:. 
The mean haemoglobin content of healthy slleep's blood indicated by this series of i~nalyses nTals 
1 3 . 6  f . I 2 9  g. per 100 cc. of blood, with 2 range from 1 2 . 2  to 15.2 g. IIh per 100 cc. This mean 
is considerably above the usual in the Division's flock of normal healthy Merino sheep which 
are grazed on tlze excellent pastures a t  the ?Vaite Agricultural Kesearch Institute, this latter 
being about 10 .3  g. Hb per 160 cc. of h!ood for sheep of a.pproximately the same age and breeding. 

The immediate practical importance of rea,cbing a conclusion as to the range of variability 
of haemoglobin in the blood of I~ealthy sheep led to the examination of a further series of hlood 
samples drawn from sheep pastured on saltbush comitry in the vicirliiy of StTaueharinga, South 
Australia. The individuaIs from which these blood sainples \\-ere dratvn I;a~l been gazing since 
birth on dry saltbush, for this district has suf£ered eleven years of drought. Kotwithstanding, 
the mean haen~oglohiu was 11 .4  gm. per 100 cc. of blood in tlie young slzeey and 1 2 . 2  g. per 100 
cc. in aged en-es with lambs a t  foot. and the range of the group exaliiirled was between 1 2 . 2  and 
1 3 . 3  g. I-lb per 100 cc.--a much higlier content thzm that present in the Aocl; a t  t,l-LC JVaite 
Agricult~~ral liesearcli Institute. These latter figures were okhuined by Sahli's method after 
standardizing the inst~nment by the oxygen nzctliod of Van Slyke. 

In animals infested by blood-sucking inte~tina~l para,sites, the severity of the symptoms 
depends upon the rapidity of blood regeneration. An experiment is being carried out to 
ascertain the capacity of the sheep to regenerate its blood by withdrawing definite amounts 

f 

each day and observing the effect upon the amount of haemoglobin and number and nature of 
the blood corpuscles per unit volume of blood. 

(j) The Toxic Dose of Fluorides for Merino Sheep.-In the report for 1930-31, reference 
was made to early experiments by tthe Dii-ision to find out how mucli fluorine could be ingested 
daily by sheep over a period of about one year. The iilvestigatiorl was undertake11 owing to 
the increasing use of phosphatic licks compounded of rock phosphate. Sheep tirere given 14 
mg. of fluorine per day in the form present in rock phosphate without apparent detriment 
to their health or wool production. The quantity ad~ninistered was reckoned to be twice that 
which they would obtain by a maximum coilsumption of lick containing Nauru rock. Iltecently, 
however, doubt has arisen as to tlie accuracy of tile estimations of fluosine in Nau~u  rock phospllate 
wllicli were given to the Division. Sainples analysed a t  the laboratories of the United States 
Bureau of Agriculture were fo~lnd to contain 2.6 per cent. of fluorine instead of . 33  to .07 per 
cent. as we had been led to suppose, and analyses of samples recently made by the Dir~ision have 



afforded confirmation of the higher figures. In  view of this, the indication in the report of 
1930-31 that, provided Nauru phosphate is used for the compounding of licks, there is not any 
danger from fluorine poisoning may require modification. 

Experiments are a t  present in train in which a graduated series of larger doses is 
administered, but as fluorine is an insidious poison the results will not be available for many 
months. 

(k) The Amount and Composition of Milk Secreted by the Australian Merino.-There are 
many observations on the amount of milk produced by milking ewes and analyses of their milk, 
but not of the wool-sheep. How much energy and materials is transferred from the mother . 
to her offspring in good natural conditions is a piece of fundamental information in the 
nutritional physiology of the animal. To fill this lacuna in knowledge,  attempt,^ are being 
made during the present lambing season to ascertain the total output of milk by ewes on pasture. 
'L'he lamb is allowed access to its mother a t  intervals during the 24 hours. It is weighed 
on a spring balance immediately before and after each meal. The composition of the milk is 
being determined on samples milked from these ewes. 

3. B'ield-Stations-(i) (' Niazuanda ", near Beaufort, Victoria.-The investigations which 
have been taking place a t  this field station since 1929 were dealt with a t  some length in the, 
previous report. Top-dressing pastures on this soil, which is low in sulphur and phosphorus, 
with a mixture of sulphur and rock phosphate was followed by improved growth of herbage 
and carrying capacity, but slneep pastured on the matured paddock grew 110 better nor produced 
more wool than their companions on an  adjoining paddock left in its natural state. Por the 
time being, tile indirect metliod of assessing the effect of sulphur manuring by observations on 
sheep grazed on the pasture has been abandoned and recourse had to the direct one of ascertaining 
the effect on plant growth. 

In  May, 1930, twenty movable quadrats were erected on the experimental paddocks 
with the object of making a series of pasture cuts t o  determine the effect of S and P,O, manuring 
on the total yield of herbage and the production of species groups in each cutting period. Eight 
quadrats were placed on the unmanured area, eight on Paddock B which had received 187 lb. 
per acre of rock phosphate (70 per cent.)-sulphur mixture in March, 1930, and a further dressing 
a t  1 cwt. per acre in &lay, 1932, two or1 natural pasture treated with 1 cwt. !)ex- acre of elementary 
sulphur in May, 1932, and two on an area receiving triple phosphate a t  the same rate and on tlie 
same day. 

A series of bi-monthly cuts was commenced on 27th July, 1932. Two samples, each 
5 x 4 links in area, were taken within each quadrat. The quadrats were moved aft$er the cuts 
were made. 

The main conclusions to be had from the first year's results are :- 
(a) The natural pasture was made up largely of native perennial grasses (mainly 

Danthonia spp.) wliich provide practically all the available green feed in the summer to early 
spring period. Annual grasses and clovers contributed some 17 per cent. of the total yield in 
the spring. 

(b) Sulphur manuring had no effect on the total yield or the production of species groups. 
(c) ~ o c k  phosplrate alone did not significantly affect the growth of grass and the effect 

on legumes was small. 
((1) Dressing with soluble phosphate had an immediate and pronounced effect on the yield 

of legumes in the first season. Clovers contributed 40 per cent. of the total yield on 26th 
November, 1932, on the manured area compared with 7 to 8 per cent. on the untreated. There 
was no apparent effect on the grass and miscellaneous species in this year. 

(ej There was a 60 to 70 per cent. increase in total yield of green herbage on Paddock B. 
This figure corresponds to the increase in sheep carrying-capacity observed by tlie ovrTner. 
Legumes contributed 46 per cent., annual grasses 15 per cent., and miscellaneous species 6 per 
cent of the spring yield. Miscellaneous species (largely Erodiurn) were most proniinent in 
September. The yield of perennial grasses, although reduced to 33 per cent of the total, was 
not significantly less tfllall that from the unmanured area. 

(f), The results of the experiments a t  " Niawanda " are similar to those obtained on 
top-dressing natural pasture with superphosphate a t  the Waite Agricultural Research Institute. 
It is evident from these first year results that the observed response to top-dressing with a 
mixture of rock phosphate and sulphur in Paddock B was not due to the direct manusial effect 
of elemental sulpliur but to the production of available P,O, in the soil and the consequent 
stimulation ol' the leguminous elements present. 



(ii) " Meteor Downs ", Springsure, Central &ueensland.-The experiments in 1929-30 and 
1930-31 showed that a, supplement of & oz. of protein per day in the form of blood meal resulted 
in a 38 per cent. increase in wool. -. 

In 1931-32 the effect of a supplement of $ oz. bf protein in the form of yeast was compared 
with a similar quantity of protein in the form of casein. By the time the lambs were shorn those 
of both groups had attained the same average weight, but those receiving the proteins of yeast 
grew 17 per cent. more wool. 

In the 1932-33 experiment one group of lambs was given a supplement of 8 oz. of protein 
in the form of linseed meal as long as the pasture was dry, i.e., 9th July to 8th October and 5th 
November to 19th November. Another group was kept in the same pasture, but witliout 
supplement. 

As often happens in field experiments, owing to circumstances beyond our control, the 
1932-33 experiment was not carried out as originally planned. The summer rainiall had fallen 
short, and in July, eleven weeks after the experiment bad begun, the number of lambs in each 
group was reduced from 110 to 54 as it was clear that unless unexpected rain fell there wo~zld 
not be enough l'eed to carry tile larger number. Also, the duration of the observations lra,d to 
be curtailed. Lambing was late and as shotzrii~g in this region takes place in February, the 
average age of the experimental flock a t  shearing was only 35 weeks. These divergences do 

I - not entirely vitiate the experiment,, but they seriously reduce its scale. 

The statistical analysis of the data for weights of individual sheep a t  various ages, and 
their individual wool production, has not been completed. For mixed sexes, the average weight 
before shearing and the average production of greasy and clean wool in the respective groups 
was as follows :- 

Average 02. greasy wool Average oz. clean scour Average weight of lambs before 
in 86 weeks. In 35 reeks. ( shearing-35 weeks. 

I 

Pasture alone . - . . . . . . 
Pasture linseed meal-2 oz. . . . . 

lb. 
59.5 
62.7 

The effect of a supplement of 2 oz. of linseed meat during the nineteen weeks in which 
the pasture was confined to standing straw was to increase both the live weight and the wool 
by about 6 per cent. 

It is to be regretted that the average age a t  shearing differs in the investigations over 
four years. This was unavoidable. Bach experiment is complete in itself because it has its 
own control, but if the experiments over the four years are to be compared i t  is necessawy to 
compute the wool production for a standard period. This has been done in the results presented 
in tabular form below lor 52 weeks by assuming that the wool growl1 during the first five weeks 
of life does not exceed the amount left on a t  shearing and that after five weeks the rate of 
growth is uniform. Neither of these assumptions is universally true, but experience indicates 
that their use affords a fairer basis for comparison than merely adjusting for age. The average 
age of the lambs when shorn was, in the experiment of 1929-30, 53 weeks ; in the experiment of 
1931-32, 47 weeks, and in that of 1932-33, 36 weelis. Fi~x weeks ilas been subtracted in each 

t case giviug 48, 42 and 30 respectively as the period of uniform growth. Computing the wool , 
grown in each case on a basis of 52 weeks of age gives the figures set forth in the table. 

AVERAGE WOOL PR0I)UCED BY 100 LAMBS OF MIXED SEXES I N  O N E  YEAR (CALCULATED). 
t 

-- 

-- --- - - -- - - 
I 

02. 

Supplement. Clean Oz. Wool. 

-- 

1929-30 . . . . oz. protein as blood meal . . 

Weight at shearing (lb.). 

- - - . - 

109.0 
79.5 
65.0 
56.0 

1931-32 (First 30 week* had to be 
hand fed with maize owing to 
dlrotight) 

1932 33 . . . . . . 

4 oz. protein as yeast . . . . + oz. protein as casein . . . . 

4 oz. protein as linseed during 
nineteen wcelrs o-F the 35 

52'8 
38.2 
34.0 
29.0 

59 '5153  weeks 55.0 

i: : :i47 weeks 

95 . 0  49.0 63 .7 35 
88.5 46.0 1 59.5) 



Calculated on the basis explained above, the increase in the wool production over a year 
due to the various sul;plements would be approximately as follows :- 

2 oz. linseed meal, containing oz. protein duriug dry period 
only . . . . . . . . . . . . 6 per cent. 

Inq)roven~ent from 1 oz. yeast over 4 oz. casein, both con- 
taining $ oz. of protein . . . . . . . . 17 per cent. 

3 oz. blooci meal, containi~g 4 oz. of protein . . . . 38 per cent. 
All the concentrates investigated improved the growth of the lambs, but blood meal was 

pre-eminent in increasing the wool clip. Adcled to the protein in the pastme they appear to 
serve equally for flesh-formation, but difier in their. value as inateria.1 from wl~ich to produce 
wool. Ft'hether i t  is worth while supplementing the diet of sheep during the dry period in 
Central Queensland depends upon the respective prices of wool and the concentrate chosen. 
If the sulq)lementary feeding is to be a commercial success the mluc 01 the concentrate ]nust 
not be assessed merely upon the a,inount of protein it contaiiis. 

The vicissitudes of the climate of Central Queenslal~d during the last few years and its 
distance froin the laboratory have nlnde field experiments a t  " Ncteor Do\$-ris " difficult. 
Xevertheless, valuable irlformstion has been obtained. It is thought, however, that work a t  
this field-stnt'ion slloulcl now be suspendcd, and that further experin~ents on the value of 
different supplements for sheep when the pastures are reduced by long dry periods should no~v 
Lc c:arriecl out in an area wllc~e the clitlliztic conditions arc ditresent, and which is, if possible, 
more accessible. 

(iii) " Dis~rzal Xu~ar1zp ", ?bear Moujzt Gar~ibier, So 11th Australia-Observations a t  this 
field station had been discontinued a t  the time tke last report was penned. It was indicated, 
however, that it was proi3osed to compare the g~owth and wool production of Mr. Snt1toii7s sheep 
wlie11 transfer~ecl to Adelaide. 

Thirty ewes were mated a t  " Dismal Swamp " in February, 1932, and sent to Adelaide 
in Apuil, 1932. They r m  with the Division's breeding flock there until December, by which 

' 

t ine  tjheir lambs were ahout twenty weeks old. The lanibs from " Dismal Swamp " ewes did 
riot grow as well as those from ewes of the Division's flock at " TTrrbrae " (IVaite Institute) 
~a,ised in the same pad~lock. Althoug11 thc " Urrbrae " male lambs were 7 per cent. lighter 
than those of " Uisn~al Swamp " blood a t  birth, by twenty weeks of age tjhe former were 11 per 
cent. heavier. The fcrnale lambs from " Urrhrae " ewes were 10 per cent. lighter a t  birth and 
12 per cent. heavier a t  twenty weeks of agc. The growth rate of the lambs of " Dislnal Swamp " 
ewes dropped a t  " Urrbrae " was identical with those raised on pasture manured with 
supeq)liosphate a t  " Dismal Swamp " tlie previous year. It would appear, therefoxe, that on 
top-dressed pasture a t  " Dismal Swam-p " as good gro~vtli was attained as this particular strain 
of Merino is capii7i)lc: of. 

The results of tlie obser\~ations made a t  " 1)ismal S\vainp " during 1929 and 1930 have 
now been collected and analysed and a succinct report of them and the conclusiors to be drawn 
is being prepared for publication. 

(iv) (' EICCPC?L's Nest ", I<ui~garoo Ir;Ealzd, SoutJl 'Australia.-Farmers having a certain type 
of coastal la,ncl -cvlt,icl~ extends from King Island. Victoria, to the west of South Australia, aiirl 
occurs again 011 tlie ~ ~ e s t  coast of Kestern iiustralia, experience difficulties in raising sheep 
and cattle. Such land is highly calcareous, and its soil is deficient in plant foods, bnt, as it has 
a good rainfall it grows a fair amount of herbage after it is cleared of scrul) and still more if 
cultir-ated. Thc area affected is est'imated in thousands of square miles. 

TLe general story, dating back 50 years, is that although stock might be fattened upon 
calcareotls country during the spring ilglil early summer, 1vhe;i kept upon i t  for more than a few 
montlis, they became debilita,ted a,nd died, but if reinoved to ~ n u c h  poorer " ironstone " heath 
country on the elevations adjoining the calcareous flats they recovered their. health but became, 
from scarcity of food, poor. 

The trouble was investigated by the Stock Departlnent of South Australia in 1926. The 
-\~eterinarians found a heavy ii~festatiol~ nit11 lung wo1.1ns and stomach worrrls in tlie animals 
tLey exaruined, and col~cluded that this xvas the cause of the trouhle. I11 1929, the niatter mas 
enquircd into by Nr. Sim, of t l ~ e  Waite Agricultural liesearch Institute, who concluded that 
the primary cause of the condition mas a deficiency of some 1ni11eral constituent, probably iron, 
in the feed available. 

In  1929-30, the problem of " Coast Disease " was also attacked by the Division of Animal 
Nutrition. An area in Kangaroo Islantl was cliosen for the investigation. A geological survey 
of thc area was n~nde 117 air. 'l'homas, the Division's geologist, and typical fodder idants were 
also analysed by Iiim. As a result of his observations, and 111 view of the statement of farmers 



that one of the symptoms of " Coast Disease " was brittleness of bones, the investigation of the 
Division was planned on the provisional assumption that " Coast Disease " was to be attributed 
to the small aniount of phosphorus in the  soil. aggravated by tlre Iiigh calcium content. A 
preliminary experiment in 1930 indicatecl, indeed, that lack of phosphorns was, a t  least, one of 
the causes of trouble. 

In April, 1932, a tl~orwdgb soil survey of the area wl~ere the Division's experiments are 
being conduct&l ancl of the surrounding country, and a c11emica.l analysis of the soils, were made 
by Mr. Hosking, an officer of the T)ivision of Soils. His observations showed that phosphate 
deficiency was apparent tllroughout the area,, but 1,articularly in the soils of the ironstone 
plateau, which is the area credited with curing " ~ o a i t  Disease." 

i n  June, 1932, a vegetation survey of the area where the experiments of the I)ivision are 
being conduct,ed was undertaken by its agrostologist. No plants kxlown to be poisonous to 
stock were discovered. Observations were made on the species grazed by stock, and recorded. 
It is intender1 to gather san~ples of these a t  varying growth stlzges for cheniical analysis. As 
yet no work has been done along t*lxese lines apart from the analysis of '' lake.cveec1" from one 
of the areas. At present, soils obtained from " coasty " and " ironstone" areas are being studied 
by the method of pot culture, 117itli the co-operation of mem5ei.s of the staff of the JVaite 
Agricultural Research Institute. 

A paddock of " coasty " a,nd healthy country has been manured and so\.v.ii down to 
subterranean clover. It is proposed to ascertain wliether experimental sheey, which have become 
sick by grazing on the adjoining pa,ddocks in their natural condition, will recover their health 
when transferred to these improved pastures, as they undoubtedly do tvllen changed on to the 
so-ca,lled " iroilstone " soils. 

The Division's first series of experiments in 1930-32 were planned prior to the soil survey. 
Their object was to determine the eRect of licks containing phosphorus in various forms. 'I'lLe 
results showed that lambs dropped or\ " coasty " paddocks and kept for upwards of one year, 
were free from illness and grew as ~ilell as lambs from the Division's flock a t  " Urrbrae " tvhetlier 
they bad phosphatic licks or only salt lick. It a,ppears that with light stocking there was just 
enough phosphorus a,nd other niltrirr~eilts available. Tlie lambs llare been rnamtained on tlie 
same paddocks, half with a,nd half \vitkout access to licks containing dicalcic phosp)llate. The 
ewe lambs have been mated and are about to drop their lambs. Whether there are enong11 
nutriments in the pasture for breeding and whether inadequacy, if it exists, can be remedied will 
be determined in the coming season. Records will be made of-(a) proportion of lambs dropped ; 
(b) survival and growth of l a ~ ~ l b s  ; ( c )  I~ealtll of dams and live weights ; and (d) aniount of 
wool grown by all the animals. Obser~ations will be continued on amounts of phosphate i : ~  
their blood up to next October as opp~rtunit~y affords. 

( a )  Possible Relationship o f  a too E'xclusive Diet of " Lcckeu;ecd " (Selliera rdlcans) to 
" Coast Disease."-On " Hawk's Nest " is a large shallow sheet of brackish water, 2,500 acres in 
extent, called Murray's Lagoon. Especially during the summer, sheep from the surrounding 
country coi~gregate on tllc borders of the lagoon and subsist largely upon " lakeweed " (SeZliera 
radicans), a sncculent plant wl~icln Grows luxuridntly there. .After a few weeks, many of them 
shift themselves to the " ironstoneP' country, but if they do not t l~ey  become letlrargic and, if 
allowed to remain longer, suffer from so great muscular weakness that there is difficulty iil getting 
thein to travel. With still long~r sojowri tl:cy heconie so ill that they have to he transported 
or they die. There are symptoms which are described by farniers as characteristic of " Coast 
Disease." 

In September, 1932, the Divisioil fenced off 25 acres of the lake margin and placed two 
groups of sheep upon the area in order to make a closer scrutiny of what ha*pyened. A proportion 
of t,he wethers and of the ewes and their lanilx mere given pills containing 1 gm. of phosphonls 
as CaHY04 every other day. They mere weighed fortnightly and all sheey mere drenched 
monthly with carbon tetrachloride to minimize the ravages 01 stomach worms. Tlze la,mbs 
were weaned in January, 1933, and the ewes removed from the experiment. Any ewe becoming 
sick was removed to  a small " ironstone " paddock about 1 mile away. Determinations of the 
inorganic phosphate in tl:e blood of all sheep were niade in tlse field monthly ui~til  January, 
1933, and thereafter every two montlts. 

The results to date are as follow :-Ti13 wethers, whethcr receiving pills of CaHP04 or 
not, have remained in apparently fair health but have lost in weigkt d u ~ i n ~  their nine mo~lths' 
sojourn there. The dry ewes remained healt'hy on the shore of the lagoon for five months; they 
gained in conditioi~ and were growing wool ~17ell. The wet ewes became sick after two to tl~ree 
moilths and \\-ere removed from the experiment a ~ i d  placed on the poor " ironstone " country, 
wbere they slo~vly improved. On 17th JHtig, 1933, two la~nbs alreacly hacl sl.lo\~-n weakness 2nd 
fallen over v l ~ e n  being dl-iven 14 miles to the weighing shed. 



The experimental sheep were placed on the shore of Murray's Lagoon in September, 1932. 
From 0ct)ober up to t!le present time the amount of inorganic phosphate in the blood of the 
wethers, of the lactating ewes, and of some of the lambs have been determined each month. In 
all cases the inorganic phosphate has been found to be considerably higher than is usual in our 
flock a t  Adelaide, indicating that they are not suffering from lack of phosphorus. In those 
which have been transferred to the poor ironstone ridges surrounding the lake, the inorganic 
phosphate in their blood has steadily diminished ; a t  the same time they improved in health 
and vigour, but remained poor. 

The following tentative conclusions as to the effect of a diet largely consisting of " lake- 
weed " may be drawn :- 

(a) The conditions obtaining on the shore of Murray's Lagoon-where the fodder 
mainly eaten is " lakeweed " (Selliera radicans)-are adverse to the well-being 
and development of sheep. Growth is poor, but departure from health is not 
obvious for three to eight months, according to age, sex and previous I~istory. 

(b) Sick animals improved in strength and vitality within three weeks when changed 
t o  a paddock of " ironstone " soil. Other affected animals did not make niuch 
progress towards recovery when changed to grass growing on calcareous soil 
(Hosking's Type 5). 

(c) The evidence does not show whether the unsuitability of the diet is due to the 
continuous consumption of something deleterious or to a deficiency. 

(d) This malady is not due to an insufficiency of phosphate. 

(b)  Complexity of " Coast Disease."-So far, the investigations into " Coast Disease " 
have indicated that the subject is more complex than a t  first supposed and that the problem 
has not been sufficiently defined. Everything amiss with cattle or sheep in these areas is 
consigned by tlle farmer to the category of " Coast Disease ", and it has become obvious that 
there is a variety of maladies included in the term. Theseinclude- 

(1)  Effects of parasitism in some localities ; 
(2) An enzootic ataxia, a nervous disease producing inco-ordination of movement, but 

called " rickets " by the farmer ; 
(3) A lethargy with muscula,r weakness affecting animals which may be in apparently 

good nutritive condition, proceeding to emaciation and death ; 
(4) Maladies due to various degrees of gelieral and mineral starvation. 

(1) is of unequal distril)ution, depending upon dryness of soil and husbandry. (2) occurs 
on certaln paddocks on " ironstone " country in Hangaroo Island, as ~vell as on the calcareous 
littoral. It has many resemblances to Gingin disease and a disease of sheep which occurs in 
Peru in the Andes, 14,000 feet above sea level, and is possibly an infectious disease or due to 
slow poisoning by some plant. (3) as far as known, is peculiar to the coast and is remedied by 
a few weeks' sojourn on the poor heath country ; (4) occurs on both types of country. 

Recently the Division was able to obtain cases of ataxia from Kangaroo Island, and brought 
three to the laboratory, where their symptoms were closely observed. After three weeks, one 
had recovered but in the other two the disease progressed until the animals could not rise, 
altliough they couid still eat. These two were slaughtered and their nervous systems have been 
examined by appropriate histological methods and show extensive degeneration of nerve fibres. 
An emulsion oi the cord of one was inoculated into the brain of a normal lamb by Dr. Bull to see 
whether it may, perchance, be a virus disease. The lamb was kept under observation for a month, 
but remained in health. 

Knowledge of the nature of these various maladies must at first be gained before their 
causation and possible interdepenclence can be understood. To a,cquire this knowledge it is 
very desirable to secure the co-operation of veterinarian, agrostologist and soils chemist. 

Although it will be clear, from the preceding paragraphs, that a good deal of co-operative 
effort has already been focussed on the problem, to ensure the continuation and extension of 
collaboration between investigators trained in different departments of scientific inquiry, the 
future direction of researches into the nature and causation of-" Coast Disease " has been entrusted 
by the Cjouncil to a Committee composed of Dr. Gilrutll and Mr. Dickinson of the Division of 
Animal Health, Dr. Eull, Director of the Pathological Laboratory a t  the Adelaide Hospital, 
Mr. Macindoe, representing the Stock Department of South Australia, together with Professor 
Prescott of the Division of Soils, and Sir Charles Martin and Mr. Marston from the Division of 
Animal Nub-iitioa. 'l'l~is Committee 312s decided to continue the programme at present being 
carried out by the Division oE Animal Nutrition, and has made arrangements for studyin6 the 
enzootic ataxia upon two properties where it occurred last year. One of these properties LS in 
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the centre of Kangaroo Island on " ironstoce " country, the other on the Cretaceous soils of the 
littoral. The Committee also hopes to be able, with the help of the Stock Department of South 
Australia, to have a survey made of the incidence in South Australia of the different diseases 
included in the term " Coast Disease ". 

(v) " Wccmbanzcmba," Young, New South W~2tZs.-The study of the effects of top-dreshg 
natural pastures a t  " Wambanumba,," which was referred to in 1931-32 report, was continued 
until the experimental animals were shorn in October, 1932. The differences in productivity of 
the areas treated were maintained ; the growth of herbage alnd consequent carrying-capacity of 
the pasture dressed with rock phosphate f sulphur mixture was much superior to either that of 
the area treated with soluble phosphate and nitrogen or that of the unmanured control paddock. 
Furthermore, it would appear that the nutritive quality of the herbage grown on the I? + 8 area 
was enhanced by the manwial treatment, for the animals grazed on it continued to maintain 
their superiority in body-~veiglit and fleece production above that of similar groups on the other 
areas, although the stocking of the P 4- X area was kept considerably above that of the other 
areas. Tlze number of animals grazed on all the other areas was purposely reduced so a's to 
allow a superabundance of herbage to be continually available to the animals. 

The 1931-32 wool-clip yielded the r"ol1owing information :- 
- 

Sheep on. 
C - 

B + S area . . . . . . . . 
Unmanured area . . . . . . 
P + N area . . . . . . . . 

As the response to the treatment of these natural pastures with rock pllosphate $; sulphur 
mixture was far superior to that after simultaneous treatment of an adjacent area with soluble 
phosphate 3- nitrogen, it appeared that either sulphur was a limiting factor to the growth of 
desirable fodder species, or that, with this particular soil, the gradual sddition of soluble phosphate, 
due to the slow decoaposition of rock phosphate by the SO, formed, was a superior method of 
phosphate manuring than adding a corresponding quantity of soluble phosphates in the form of 
6 6  super " a t  one time. The soil a t  " Wambanumba " is short of both phosphate and sulphur 
and, to discrimiriate between the possibilities mentioned above, experiments are being conducted 
this year to ascertain the effect of each constituent of the mixture applied separately. 

The area which had been previously dressed with soluble phosphate and nitrogen has 
been divided longitudinally into two paddocks, each of 44 acres. One of these has received 
118 lb. per acre of a mixture of 70 per cent. rock phosphate and 30 per cent. sulphur, while the 
other has been treated with an equivalent amount of rock phoqhate (82 1b. per acre). The 
adjacent unmanured area, w11ich acted as a control paddock in the first experiment, has, likenrise, 
been divided into two 44-acre areas, one of which has been dressed with 35.4  lb. of sulphur per 
acre, an amount equivalent to that applied to the P -1 S area, the other being lelt as an untreated 
control. The area of 88 acres which has been dressed with rock phosphate + sulphur mixhre 
three years previously was not further treated ; the observations on the carrying-capacity and 
growth of lambs grazed on i t  will be continued for two further years so that the persistence of 

a this manurial treatment may be gauged. 

Yifty ewes with ewe lambs have been placed on each of the five areas, and their growth 
and wool produc5ion will be used, as previously, to i~dicate the effectivaness of the manurial . treatments. In  addition to this, the change in quali%y, quantity and botanical composition of 
the pasture which supervenes on the various manurial treatments will be measured by means of 
hi-monthly cuts of fenced nlovable quadrats distributed at  random over each area. This latter 
investigation will be carried out by the Division's agrostologist. By the coartesy of the Director, 
facilities a t  the Wsite Agricultural Xesearch Institute have been afiurded io the agrosto'logist of 
the Division to further complement the investigation by observ~itions on the effect of the above 
manurial treatments when applied to " Wambanumba " soil in pots. 

4. MirtaraZ Corztent of Pastures.-A series of investigations relating to the mineral conterlt 
of pa,stures has been carried out as a co-operative enterprize by the Empire IVIarketing Board, 
the University of Adelaide, and the Council, the work being centred a t  the FtTaite Agricultural 
Research Institute. The original objectives, as approved by the Empire Marketlr~g Board, 
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included the composition of pastures in mineral deficient areas, the role of phosphorus in pasture 
production, factors affecting the water requirement of pasture plants, and the determination of 
the most economic methods of alleviating mineral deficiencies. 

The five-year programme carried out by the co-operating parties was completed in July, 
1932. A report of this work, together with a list of individual pa,pers prepareti, has been 
published i11 the Juurcal of the Council (Vol. 5, No. 3, August, 1932). The work was extended 
for a further period of twelve months pending the deterinination of British Governlnellt policy 
regarding the Empire Marketing Board. Aiucll info~.mation of fundamental and general interest 
to workers associated with grassland problems in other parts of the Empire, and in particular 
where rainfall limits production from pastures, has been obtained. The results obtained have 
also acted as a stimulus to pasture research in Australia. 

The investigations have shown that while the en-crironment exerts an important influence 
on the ~ninera~l content of each plant species, there is a limit to the ability of plants to make use 
of available mineral nutrients, a Iirnit imposed by the nature of the species itself. It has been 
shown that the most economic method of overcomin~ the mineraJ deficiency problem on arable 
land in regions of moderate raiilfall is to replace theP' natural " pastiire with perennial species 
and strains adapted to the soil and climate, and to maintain their productivity by appropriate 
methods of pasture management. Por these reasons work on pure species, strain varia,tion 
within the species, and pa s t~~ re  management in representntive regions of the winter rainfall zone 
have been regarded as an essential part of the mineral deficiency in~estigat~ions. .i 

Considerable progress has been made in the production of strains of Phalaris tuberosa and 
perennial rye grass adapted to areas of moderate rainfall, and in determining the conditions for 
the establisl~meiit and management of permanent pastures in the winter rainfall regions of 
Australia. 

Physiological studies are in progress of the external and internal factors governing the 
intake of mineral ions, and the part played by these ions in regulating metabolism, growth and 
development oiE the plant. A special study has been made of the fundamental nature of the 
parts played by nitrogen and phosphorus in determining growth rate and water requirement, 
and of the inter-relationships between t h e  two elements in the plant. Twenty-one papers 
dealing with various phases of the investigations have been published. 

VII.-SOIL INVESTIGATIONS. 

1. General.-The Division of Soils is located in the Melrose and Darling Laboratories of 
the Waite Agricnltural Research Institute under a co-operative agreement wit11 the University 
of Adelaide. Tlie main objects of the Council's soils investigations are tn-o-fold, 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 
tile State Departments of Agriculture and for the developmental and executive 
work of the Departments of Lands, Irrigation and Forestry. 

(b) To make soil surveys of virgin areas for future settlement and development, 
and of such recently settled areas as present problems of immediate importance 
and which may provide a groundwork 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 iil the irrigation areas, a major contributing factor has been the lack of 
infornlation regarding soils or a lack of appreciation regarding the nature of the soil problems 
involved. Tiie work of the Division in the irrigation areas correlated with that of the Research 
Stations a t  GriEth and llerbein irrdicates, not only that much loss of money and of individual 
effort could have been avoided had the necessary soil investigations been made, but also that 
future developments can be uiidertaken with a reasonable degree of confidence to our 

*, 

enhanced knowledge of the soil condit,ions essential for successful production. 

In addition to benefiting the settler by furnishing him with authoritative advice as to 
methods necessary to increase production, the Division has alrendy been able to afford valuablo 
assistance with respect to new settlement projects. 

Recent examples of this have included a soil survey of the bed of Lake Albert a t  the mouth 
of the Murray, wliere conditions for successful development were proved to be unfavorable, and 
a survey of portion of the " ninety mile desert " of sandhill and heath country near the Victorian- 
South Australian border west of Bordertown, where the nature of the soil problems associat,ed 
with more intensive exploitation have been accurately defined. 



2. Soil Su~veys.-The work of the Division has been directed primarily to investigations 
of the more closely settlecl and more ~~tiluable lands, na,mely, the irrigation settlements. The 
task of surveying is divided into conveliient uinits, each ca,pable of being covered by a field party 
in the course of six months or less. 

With each survey unit a chemical group is usually associated, and working agreements 
to this end have been concluded with the Director of the State Chemical Laboratory in Victoria 
and with the Chief Chemist of t'he New South QTales Department of Agriculture. The 
co-operation of the Victorian clleaist's in conxresion with work in the Victoriar~ settlements during 
the year is warmly acknowledged. 

The completion of these surveys in the irrigation areas may be considered to be a settled 
policy of the Division, but attention has also been directed to surveys of a more extensive character 
in non-irrigated areas. Since the beginning of this work in 1927 the total areas surveyed have 
been :-- 

Bquere Mlles. 

River Murray settlements . . . . . . .. 87 
illurrumbidgee areas (heavy soils only) . . . . . . 150 
Tasmania-King Island (reconnaissance survey) . . . . 425 

Other areas . . . . . . . . . . 40 
South Acstralia-Non-irrigated areas . . . . . . 457 

Red of Lake Albert . . . . . . 54 
4 - Western Australia-Gingin area . . . . . . . . 23 

Total . . . . . . . . 1,236 

It is anticipated that more intensive work in the Murr~~mbidgee areas will be undertaken 
during the year 1933-1934. 

It will be seen that all States except Queensland and the Northern Territory have received 
some degree of attention from field parties of the Division. 

During the year under review field work was conducted principally in the following 
localities :- 

Acres. 

Irrigation areas a t  Berri and Barmera, Soilth Australia . . 13,600 
Apple orcl~ards a t  EXuonville, Tasma,nia . . . . . . 1,500 
Frodsley Estate, Tarsmania . . . . . . . . 5,000 
Christmas Hills and Brickmakers, Smithton, Tasmania . . 15,400 
Gingin, *C'tTestern Al~st'ralia . . . . . . . . 14,700 

During the year the report on the work carried out in the irrigation settlements near Swan 
Hill, Victoria,  as published as Bulletin 73 of the Council ; five new soil types were defined and 
named ; the Tatchera sand, the Tatchera sandy loilm, the Tyntynder sand, the Vinifera loam 
and the Nyah clay loam. Messrs. Dfarshnll and Penman have described four further types, the 
Mumabit clay, the Benjeroop clay, the Bungullyah clay and the Koraleigh sandy loam 
associated with alluvial flats in the S m n  Hill district. 

The laboratory work associated with the survey of the Hundreds of Laffer and Willalooka 
mentioned in the last report has been completed and a report prepared Eor p~hlication under the 
editorship of Mr. J. K. Taylor. This area of 310 square miles 01 virgin country is representative 
of 10,800 squaxe miles of so-called " desert " country or " sandhills with heath " in South 
Australia and Victoria, stretching from the Coorong t o  the 142nd meridian and bounded on the 
north by the Pinnaroo-Ouyen belt of mallee and oa the south by the grazing areas of t'he westtern 
Wimmera and of the south-east of South Australia. Three very distinct soil types in this country 
have been narnctl. :---the Laffer sand, the Y?illalooka sand and the Monkoora sand. MTith these 
types are asso~ittted extensi-re areas of sand riclge coemtry and swamp formation as well as other 
minor types. The soils are all characterized by an exceedingly low content of phosphate in the 
neighbourhood of 0.005. per cent. acid soluble P,O,. In  the past, only very extensive 
exploitation of this coulit,ry hzs been practicable and the surveys afford a rational basis for future 
development. The Laffer sand is the type most suitable for immediate attention while the 
Willalooka sand is probably worthy of experimental investigation from a crop production point 
of view. 

I n  the irrigation areas attention has been concentrated on the group of settlements centred 
round Ber3.i and Barmera in South Australia. To the end of the year 13,600 acres had been 
surveyed and twelve soil types recoguized of which four were new major types and three of minor 
occurrence. The laborsltory work has been begun, while the field investigations and mapping 
are expected to be completed in July, 1933. 



fn the M~rumbidgee irrigation areas, Mr.. H. N. England has been eeconded to the Water 
Canservatiou and Irrigation Con~mission for work on water-logging problems under tLe direction 
of Mr. F. K. lSia,tson. Laboratory work on soils ol tlle axea has been carried out by MI, A. Howard, 
who has concentrated his attention on certain aspects of the study of tlie heavy rice soils and on 
the rate of nitrification in the permanent citrus orchard of the Griffitli Research Station devoted 
to the investigation of effects of green manuring. 

The formal soil survey of these areas will in future be directed from head-quarters a t  the 
Waite Institute wit11 the ca-operation of the Chemists' Branch of the New South Wales 
Department of Agricult~~re. 

The results of investigations carried out by Mr. C. G. Stephens into soil conditions controlling ' 

the establishment and giow~tll of exotic conifers, notably Pinus radiata, in Tasmania have been 
published in tlie Council's Journal ; a n~arked degree of correlation between degree of soil acidity 
and poorness of growth has been established. The Frogramme of work in Tasiiiania has included 
soil surveys in the Huonville district, as part of a general reconnaissance of the apple-growing 
soils of the State ; a survey of the soil conditions of the Frodsley estate near Pingal and a survey 
for the Forests Department of areas near Smithton-notably some 24 square miles in the 
Christmas Hills district. Information is rapidly being accumulated to enable a general soil map 
of Tasmania to be constructed, as well as an understanding of the lime status of the more important 
of the soil types. 

Mr. J. S. Hoskiiig has continued his studies ort soils dssociated with pastoral problems. I 

A very complete report on the soils of the "Hawk's Nest" field station has been prepared for the 
Division of Animal Nutrition. A field cxaminatlon has been made of the Gingin area of Vlestern 
Australia associated with an ataxia of lambs and laboratory work on these soils is in progress. 
A report preparatory to investigations into soils of the Denmark district of the same State has 
been prepared. In this work the co-operation of t1;e Viesterr, Australian Department of 
Bgricult~~rc is to be wariiily acl~nowledged ard i t  is hoped that more active co-operation will be 
possible in the near future. 

Professor Prescott and Mr. C. S. Piper of %he TJaiver,sity staff have completed an 
examination of representative soils from the msllee areas of South Australia. The sam~les  
examined included a number collected by the State Lands Department in the course of 
classification as well as special type samples collected by the Division. In all, 328 samples were 

- examined irom 148 sites ; nineteen complete profiles \yere also examined for the most important 
characteristic data. 

Miss P..M. Rountree has completed her studies on the bacteriological oxidation of sulphur 
in the Renma,rk clay loam. An organism of the I'hiobacillus group, which appears to be widely 
distributed ih South Australia, has been isolated. Under favorable moisture conditions (60-70 per 
cent;. saturation) the orgamism oxidizes sulphur extremely rapidly, a change in the soil reaction 
from pH 8.4 to pH 4.5 having been noted in twelve da,gs. Field plots to test the effect of sulphur 
under natural conditions have been laid down in irrigated vineyards a t  Berri, South k~s t ra l i a  
and Merbein, Victoria. 

Mr. H. G.  Poole resigned in November, 1932, to continue his chemical studies a t  University 
College, London. Prior to leaving he carried out the bulk of the labcratcry rnor1.r on the soils 
of the TYillalooka-'Laffer survey and completed an examination of representative Australian 
soils from the point of view of the single values known as moisture equi~a~lent and sticky point. 
Both these values are of importance in soil moistme studies and in soil survey work as rapid 
estimates of textiire. Piofessor Prescott and Mr. Poole have prepnred for publication a paper on 
the correlations between mecllanical analyses and these two single values. The body of data 
ofi which these correlatiohs are based has been deposited with the Imperial Bureau of Soil Science. 

Mr. A. WaYlley has been appointed to the vacancy crer-ted by Mr. Poole's resignation. 

1. Genern1.-Tlie major investigations undertaken a t  this Station are associated with 
problems arising from tlie irrigation of the land end tile treatnent of the vine and its product. 
A% the request of the dried fruit industry, administrative work, in initiating improvements in 

foutine practices, is also undertaken in cases &ere the results of the investigations show the 
need for alterations in existing conditions. The gene~al nature of the work of the Station has 
changed in recent years. Pi-eviously, relatively short-dated investigations dealing with sucli 
q~iestions as the processing of the fruit, storage and transport in relation to entomological pests, 



and the treatment of vineyard pests, were considered of greatest urgency. These investigations 
have now reached the stage trrl~ere recomnlendations to producers have been made and improvement 
in production and processing practices brought about. The present trend of work is towards 
long-dated investigations of major problems wk~ich have confronted the dried fruits industry 
since its establishment many years ago. These include the method of irrigation as affecting 
the continued productivity of the land ; the incidence of injurious salts as related to soil type 
and irrigation practice ; agricultural drainage ; the periodicity of irrigation in relation to the 
soil vine group ; and an examination of pruning and manuring practices in rela,tion to the 
nutrition of the vine. 

2. Irrigation Problems-(i) Method of Irrigation.-The inquiry into methods of application 
is of primary importance, since it bas been established that there is an intimate relation between 
the continued productivity of the land and tile quantity of irrigation water applied. Investigations 
disclose a general tendency to apply irrigation water too copiously, with the result that portions 
of the irrigated settlements are becoming wholly or partially unproductive. It has been found 
practicable to determine, by a study of '' penetration " profiles, the minimum efficient quant'ity 
of irrigation water ; and the investigations have now reached the stage where service trials are 
in progress on-selected sites representing major soil types. 

(ii) Periodicity of Irrigatiotz.-A study of soil moisture changes during the inter-irrigation 
period is being continued and extended to include the determination of the effective penetration 

k 01 soil moisture, seasonal " loss of moisture " curves, and the quantities of, and the periods for, 
irrigation water necessary to maintain satisfactory ~~onditions for plant growth. 

(iii) Xalt Investigations.-An investigation on a potentially salted area pla,nted with vines 
, is being continlzed, with a view to determining the changes in the distribution of soil salts 

result,ant on irrigation. The land has now beem? imigated for two coniplete seasons, and the 
results show that a decrease of injurious salts in the soil horizons in which roots are established 
can be secured by effective control of the distribution of irrigation water. The incidence of 
salt, as affected by agricultural draina,ge, the method of irrigation and the quantity of water 
applied, are atlso being measured intensively. 

(iv) Agricultural Drainage.--The investigation of this problem is in the preliminary stages, 
being limited chiefly to a survey of existing conditions. An examinamtion of the subsoil on 
selected sites in the Mi1duz.a district (Victoria) and the Berri, Barmera and Waikerie districts 
(South Australis) has shown that free water in excessive quantities exists over wide tracts. 
The work for the immediate future will consist of an examination of drainage methods to remove 
the free soil water, and of the extent to which relief may be secured by a modification of 
irrigation prac bices. 

3, Viticultural 1avestigations.-Field plot experiments are in progress to determine the 
effects of pruning methods, growth control, and spring and summer work in dis-budding and 
tipping growing shoots. A close examination of present practices, considered in relation to 
the results of the investigations, shows the desirability of a closer balance between the quantity 
of fruiting wood and the varying soil vine groups if1 different environments. The investigations 
are being contin~zed and extended to include the reactions of yield to designed variations in the 
quantity of anausl vegetative growth arid to shoot-removal and topping. The nxtrition and 
development of the bunch in relation to contiguous sl~oots, are also being studied. An important 

I 
advancement has been made in the establishment of a correlation between the growth and the 

I yield on each unit of annual wood preserved a t  pruning. 

I 4. Pruit P.iocessing.-Investigations of methods of processing dried fruits have been 
t undertaken in the endeavour to obtain a product more generally suitable to the oversea market. 
c During the past three years, the investigations have been extended to test the application of the 

Station's methods to other districts lvliere soil, climate and genera,l environment diEer materially. 
In  semi-commercial trials of this nature,. the work is carried out, with the co-operation of State 
oEcers concerned, and under the direction of the Fruit Processing Committee. 

5. Control of Dried Pruit Pests.-Acting in conjunction with the Department of Commerce, 
steps have been taken to ensure, by regulations dovised to prevent infection and by regular 
inspections of packing I:ouses, &c., that the infestation of dried fruits by entomological pests 
is kepb a t  a minimum. The results have been ext~emely satisfactory, the present position being 
that the pests are kept in check to the extent that practically the whole export pack is 
successfully marketed. Further refinements, namely, the development of insect-proof containers 
to give absolute protection and an improved design for the dried fruit boxes, are now being 
investigated in co-operation with the Division of Forest Products. 
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6. Co-operation with State Departments and Primary Producers Organi~ation~s- 
(i) Processing of Dried Fruits.-The Interstate Fruit Processing Committee has extended its 
operations to include the processing of prunes, in addition to othez stone fruits and grapes. This 
Committee continues to arrange for co-ordinated investigations, a t  existing Commonwealth 
and State institutions, of urgent problems connected with the processing and export of dried 
fruit. The Merbein Station participates in this work. An important feature of the work of 
the Committee is the standardization of recoinmendations to primary producers, on an interstate 
basis. 

(ii) Investigation in the Nyah-Rroorinen District.-The staff of the BIerbein Station 
co-operate with the local " Research Committee " in investigations of local problems. A report 
of two years' work has recently been submitted and provision made for continuation. The 
investigations are carried out conjointly by Mr. F. Penman, Department of Agricultil~e, Victoria, 
and the st'aff of the Merbein Station. 

(iii) The Non-irrigated Vine Areas in Soulh Australia.-The first of the two years' work 
originally planned has been completed and provision made for continuation. The Bleri~ejn 
Station co-operates in this work with the Dried Fruits Board of South Australia, the Department 
of Agriculture, and local committees formed in each of the three principal districts. 

(11) Irrigation Problems in Sozith Australia.-At the request of the Lands Department of ' 
South Australia, irrigation investigatio~s have been extended to incl~icle a study of the method 
of irrigation for add~tional soil types ill the Berri and Barinera areas; and for a survey of free 
water associated with salt development in certain areas. Assistance in initiating improvements 
in community irrigation as suggested in the Council's Pamphlet No. 26, has also been rendered, 
in co-operation with administrat'ive officers of the Department of Lands. 

7.  Applicatiolz of the Results of the Work.-The economic value of the work of the Station 
has been recent.lp reviewed. (Journal of the Council, Vol. 6, No. 2). The results of investigations 
dealing with the production and processing of gapes have been published from time to time, 
and the present position is that processing methods devised a t  the Station are in general use 
in the industry. 

In  reference to production, the rate of improvement in yield may be considered 
satisfactory, with further advancement probable. The 1933 harvest was a record for averzge 
acreage yield throughout Australia, and may be ascribed to a favorable season together with 
the more general adoption of improved practices. 

A pleasing feature of the past two years has been an increased interest throughout 
irrigation settlements in the problems associated with soil wastage. The recommendations 
of the Council in reference to irrigation practices (Pamphlet No. 26) are being taken up rclstirelp 
rapidly by the irrigation authorities and settlers concerned, and remedial inensures are being 
put into operation. The preservatioil and prsductivity of t'he irrigated lands on whicl: grapes 
are grown is a t  present the major problem on which the staff of the Station is engaged. The 
extreme importance of this question and the necessity for immediate adoption of remedial measures 
when indicated by the results of research, are recognized by all concerned. 

It may now be said that the transition stace has been reached, when settlers are changing 
from the wasteful and damsging methods assoc~ated with the over-use of water to a nearer 
approach to the minimum efficient quantities 

B.-CITRICULTURA~ RESEARCH STATION (MURRUMBIDGEE IRRIGATION AREAS), GRIFFITH, 
NEW SOUTH WALES. 

1. General.-Investigations of irrigation and related prohlems being carried out a t  the 
Council's Research Station a t  Griffith on t,l~e Nurrumljidgee Erigation Areas have made 
satisfactory progress. This work is financed partly by the Water Cou~ervat~ion and Irrigation 
Commission of New South TVales, and in nddition to the general liaison with that body, the 
Station co-operates with various branches of the Council in attacking certain problems. 

The recent marked increase in citrus production, combined with prevailing low prices, has 
emphasized the value of the Station in meeting difficulties in production and marketing, and 
in reducing production costs generally. The establishment of the Station in 1924 was opportune 
in that it coincidecl with a marked increase in citrus gronring in Australia. During the nine-year 
period since tlie Statiolz's establishment the average annual output of the industry has increased 
by nearly 50 per cent. and the annual value of its production now approximates £2,000,000. 
The Murrumbidgee Irrigation Area is now the chief district in the Commonwealth for the 
production of Navel oranges. 

- -- 



As indicated in previous reports, the work of the Station includes a comprehensive study 
of green manuring, fertilizer applications, soil moisture conditions and various cultural practices 
on an irrigated area of about 28 acres of oranges. Certain features of this work extended to  
other farms on the area, where studies under varying soil and tree conditions are of value. More 
recently, greater attention has been paid to fu~damental problems, such as climatic influence 
on plant growth, methods of irrigation, and cool storage of fruit, and this work will be of 
valuable application to the horticult~zal industlry generally. 

2. Green 1Manurirzg.-Green manurial experiments extending over eight years have shown 
that tick beans have effected the st'riking increase of 33 per cent. in the yields of oranges. The 
cultivation of this winter legume has now become a standard practice on citrus groves in the 
district, and incrensed annual returns to  the grower must amount to several thousands of 
pounds sterling. Owing to the local demand for tick bean seed, tests are being conducted to 
det4ermine the practicability' of raising seed locally and thus reducing the cost to the grower. 
Green manurial investigations have been extended to test out other winter crops, which may be 
either cheaper or more easily grown than tick beans. To obtain information of a more 
fundamental nature regarding green manurial treatment, weekly determinations of the fluctuations 
in soil nitrates in treated and non-treated plots have been commenced. 

3. Fertilizer Experiments.-The extensive fertilizer experiments carried out a t  the 
Research Station are important, in that they show that no commercial advantage is derived 
from the use of artificial fertilizers on young trees grown under the soil conditions typical of the 
Station. Experiments conducted on mature groves, however, indicate that older trees show 
a marked response to nitrogenous fertilizers. 

4. Alternate Cropping of Valencia Oranges.-The objectionable alternate cropping habit 
of Valencia oranges, characterized by a tro~rblesome over-production in one year followed by 
a scanty crop in the next, is being investigated in co-operation wit11 the Division of Plant Industry. 
Tests of inore intensive remedial measures, suggested by preliminary work last year, are in 
progress. 

5. Cool Storage of Citrus Fruits.-The expansion of the citrus industry, previously referred 
to, has demanded greater attention to export inarkcting problems, particularly cool storage. 
The great bulk of Australia's citrus exyorts are derived from the Griffith district, and the 
Research Station is, therefore, in a particularly farorable position to study many important 
features associated with cxport marketing problems. Extensive cold storage tests with oranges 
are being carried out by the Station on behaif of the Citrus Preservation Committee, the activities 
of which are described in another part of this report. In  1;llis work very useful assistance is 
being received from the Griffitl~ Prod~~cers Co-operative Company Ltd., which has made available 
cold storage facilities. 

6. Soil Problems.-Co-operation with the Division of Soils has been maiatained as in 
former years. Work on soil moisture relationships, which was outlined in last year's report, 
has received more detsiled treatment in a Bulletin by &!r. E. S. West, to be issued in the near 
future. This work has been extended, and two new soil columns for water table, salt studies, &c., 
are being constructed. 

7. Methods of Irrigation.-Much of the earlier work of the Station on the root distribution 
of citrus and other plants, and optimum soil moisture conditions for tlleir growth, has been of 
great value as a guide for the proper watering of orchards. The potential danger of great damage 
to orchards by' excessive salt accumulation, seepage, wzter-logging, &c., due mostly to faulty 
application of irrigation water, is ever present on mzst irrigation areas, and unless active 
p~ecautionary steps are taken, it becomes more serious as the settlernevt proceeds. As a result 
of previous work a t  the Research Station, however, the importaace of care in applying irrigation 
water is now generalIy recognized, and the serious losses occasioned by the dying out of orchards 
have been great'ly reduced. T h  earlier work of the Station on soil moisture conditions has 
been particularly valuable in this connexion. The Station is now concentrating on investigations 
to determine the best methods of irrigating soils under varying conditions of texture and slope. 
Preliuinary work has indicated that in addition to obtaining an improvement on present rule 
of thumb methods of irrigating, a useful guide in laying out new irrigation areas will be available. 

IX. POREST PRODUCTS INVESTIGATIONS. 
1. General.-Though none of the major investigations of the llivision of Forest Products 

were brou81lt t'o completion during tlie year 19332-%3, all t?ie main lines d work progressed 
satisfactorily, and in many directiorls it was found practicable to utilize the results obtained for 
the benefit of various sections of tlie timber industry. The field of influence of the Division 
has continued to extend rapidly, not only within the Commonwealth, but also beyond its borders. 
In  addition to regular and close co-operation with timber research institutions in t<he Empire 
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and the United States of America, conta,cts have now been established with workers in Holland, 
Germany, Soviet Russia, the Argentine Republic, Japan and China. . Several of the Division's 
publications have been reprinted in foreign timber journals, and the Division has now established 
for itself a recognized place among the forest products research institutions of the world. 

During the year 1932-33, in addition to  numerous requests for advice received from 
correspondents, officers of the Division attended to over 1,000 personal inquiries made either 
by visitors to the laboratories or to officers of the Division when on visits of inspection to ~nills 
and factories. I n  the course of this work a great deal of valuable information Iias been collected, 
indexed on cards and made available to the staff by means of a well-designed system of records. 

In  the course of the year seven trade circulars and three pamphlets were published and 
six articles were contributed by the Division to the Council's quarterly Journa.1. The demand 
for trade circulars has increased steadily. First issues of 2,500 have been exhausted and later 
issues of 4,000 proved inadequate. For future numbers 6,000 copies will be printed. Many of 
these circulars are reprinted in trade journals. The Monthly News Bulletin issued by the Division 
has proved to be very popular and has brought many country firms into touch with the Divisioli's 
operations. The Bulletin is circulated to foresters, timber merchants and sa~vmillers and to 
about 160 newspapers and trade journals which generally reprint part or all of the articles. 

Lectures and publicity addresses to sawmillers' associations and other bodies have been 
given in New South Wales, Victoria, Queensland and Tasmania, and three addresses by members 
of the staff have been broadcast. A series of lectures on forest products research was given to 
70 Iorcstry officers in connexion with a " refresher " course arranged by the Forests Commission 
of Victoria. 

2. Wood Preservatio?t.-Owing to the demands of industry the work of the Section of Wood 
Preservatioil under lfr. J. E. Cummins has increased substantially. Provision was made in 
the annua,l programme for no less than 26 projects. Work has been carried out on 21 of them, 
and it has been found necessary to  add six further projects. The number of inquiries and 
interviews increased to 222 for the year. The Section works in close co-operation with the 
Postmaster-General's Department, the Victorian Electricity Commission, the E'orest Services 
of the six States, the Railways and Public Works Departments, the Western Australian State 
Saw Mills and a number of private companies. 

In  connexion with the preservation of timber a large amount of work has been done on 
Australian con~mercial creosotes, and a tentative standard specification has been issued (Pamphlet 
No. 24). The use of creosote as a preservative has received wide recognition by various 
Governmental or private bodies. The Postmaster-General's Department and certain of the 
State Go~ernrne~k Departments have adopted i t  as a standard treatment for posts and poles, 
and recently tenders mere called for 2G0,000 gallons of creosote to be supplied in accordance 
with a specification issued by the Division. The Postmaster-General's Deptr-rtment has installed 
open-tank treatment plants a t  Sydney and Adelaide, and contemplates installing others. The 
Victorian Electricity Commission has also installed a plant for creosote treatment of bed and 
stay logs. 

The field tests of various methods of treating cross-arms, sleepers, fence posts and poles 
are proceeding satisfactorily. The tests of cross-arms of powellized, Auarized and untreated 
karri (Euc. diversicolor) and untreated stringybark (Buc. obliqua) have been in progress for 
tllree axid a half years a t  Belgrave (Victoria) and for three years a t  Canberra. Some of the 
untseated pieces have been deskoped and others attacked. This test will give very definite 
informastion in the course of the next few years. Inspections have been made of 3,000 fluarized 
karri sleepers installed in Western Australia in I929. Though a number of the controls were 

decay, a!l of the treated sleepers were sound. Inspection of fence posts showed that 
defirlite results are becoming evident. The creosote oil, and zinc chloride plus white 

arsenic treatments are eatirely satisfizctory. Sodium fluoride plus white arsenic treatment is b 

satisfactory in the drier districts, but not in the higher rairfall areas. Posts treated in other ways 
are all showing signs of both termite and rot attack, while the untreated colrtrols are deteriorating 
rapidly. 

A comprehensive set of tests of methods of treating poles of EUC. obliqua has been initiated 
t 

at two places in Victoria, one where termite attack is bad and one where rot is prevalent. Piles 
of Euc. pilz~laris, Euc. saligna and Trisiania conferta have been treated with creosote and placed 
in the Brisbsne River where teredo and other marine organisms are active. After less than one 
year the controls are badly attacked, but none of the treated piles show any damage. 

An investigation into the durability of Australian timbers against termites is being 
carried out in co-operation with the Division of Economic Entomology. Further field tests 
have been postponed pending the completion of investigations into a ~at~isfactory method of 
technique. These investigations are nearing completion, and by the use of standard termite 
colonies in jars it will be possible to get rapid results of a directly comparable nature. 



Purther progress has been made in the investigations on both pressure and open-tank 
methods for the preservation of Austrclian timbers. A beginning has been made in a 
comprehensive plan of work on the re:a,tionship between infestation by the powder post borer 
(Lyctus brun.neus) and the condition of the timber. 

3. Timber Seasoning.-The adoption by saw-millers of kiln seasoning continued to expand 
during tlie year 1932-33. There are now in Australia no fewer than 82 kiln installations with 
a total of 202 kilns. Of the former number, 28 installations have been erected on plans prepared 
by officers of the Section (of which Mr. C. S. Elliot is in charge) and many others on plans approved 

I by them. The favorable position has now been reached at  which there is practically no kiln 
installation erected without the advice of the Section. Many installations of inferior design 
or of extravagant cost, erected in past years, have failed, and this seriously delayed the 
development of kiln drying in Australia. By numerous  isit its to timber yards, lectures to 
merchants and millers in every State, newspaper articles, trade circulars, sad, above all, by the 
successful operation of kilns designed by the Division's officers, the Australian timber industry 
is now convinced of the importance of kiln dlying. 

The treatment of " collapsed " timber is perhaps of greater significance than any other 
phase of seasoning in so far as some of the most important Australian timbers are concerned, 
and although reconditioning of timbers prone to collapse is now becoming the general practice 
there are many problems in this connexion still awaiting solution. For example, it  is frequently 

t found that some boards do not recondition well. Further, the time taken in large plants is much 
longer than in the experimental plant. The optimum point a t  which to recondition has yet to 
be determined. The effects of different drying methods on collapse are not properly understood. 
All these and allied problems are being attacked experimentally, and the results checked in the 

, .  commercial kjlns of the Victorian Forests Commission a t  Newport, Melbourne. 

Kiln drying schedules have been worked out for a number of timbers, and the results will 
be published at  an early date. Sma(l1 scale tests have been completed on the possibility of 
expediting the preliminary air-drying of timber during the winter months by the use of fans 
to promote a, definite circulation through the air-seasoning staclrs. The results are to be tried 
out cn a full-size scale. 

There have been considerable developments in the use of the " Blinker " electrical moisture 
meter, and this instrument is now in common use by the timber trade. Two trial shipments of 
kiln-dried flooring were sent to England, and with the co-op3ration of the Forest Products 
Research Laboratory at  Princes Risborough were examined for change in moisture content 
during the voyage. Only one report has so far been received, and this indicates that very little 
change occurs. The Section continues to co-operate with the Vancout-er branch of the Canadian 
Forest Products Laboratory in similar shipments from Canada to Australia. 

4. Utilization.-During the year 1932-33 the work of the Utilization Section. under Mr. 
R. F. Turnbull was devoted particularly to the investigation of broad problems requiring geld 
research. A great deal of time was devoted to the important matter of timber standards. A 
valuable development in the direction of establishing definite grading rules was made by 
a co-operat.ive field study of such rules for Western Australian timbers. This worlr took six 
months and necessitated the detsiled exammination of 35,000 pieces of timber and the analysis 
of the observations. The study has shown how important it is to supplement " round-table " 
grading rules by field studies. The former are likely to !ead to such sesious enors that the rules 

I could not be applisd in practice. The results have been publishcd in the Council's Pamphlet 
No. 41. The rules finally prepared suggest a much more satisfactory basis for supply than any 

3 others, and it is anticipateid that they will forin tlie foundation on which unifonn-standards of 
quality will be maintained. After numerous conferences, grading rules for flooring, lining and . weatherboards have been drawn up in all the States and have been subjected to critical 
examination. Most of the differences of opinion have already been removed, and it is anticipated 

? that agreement will be attained and the results published at an early date. 

A second season's work on the standardization of apple cases has been carried out by the 
Section in co-operation with Mr. W. M. Carno of the Division of Plant Industry. This involved 
the examination of 307 cases of Jonathan apples for bruising due to methods of packQ and 
the mechanical hazards of handling. The work entailed the examination of 32,500 apples. The 
results have been embodied ia a report which will be published shortly. Very interesting and 
valuable information has been obtained and will replace the variable opinions of general observers. 
Tho main results demonstrate that the Australian-dump case, if properly constructed, is a better 
protection against bruising than the Canadian standard design, and also that a moderately loose 
pack causes less bruising than a tight pack. 
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Studies have been made of a number of problems referred by tixnber-using industries. 
Among the diverse inquiries received are those for timber suitable for the manufactttre of baseball 
bats, benches, bent-work, bobbins, bott,le stoppers, cotton reels, cricket ba,ts, croquet mallets, 
handles, pianos, tennis racquets, skis, tobacco pipes and veneers. The converse problem of finding 
uses for certain species available in commercial quantities has been met. For this purpose a 
store of specialty timbers is being collected. 

An investigation into the causes and prevention of wood taint in butter was completedin 
1932. Three trial shipnlents of cases treated with an anti-taint spray were sent overseas, and 
tile reports received hare esta1blishecl the success of the method of treatment uncler export I 

conditions. 
The results of investigations into the manufacture of fibre boards have been published 

in the Council's Pamphlet No. 36. 

5. Wood 8tretcture.-Owing to the large number of inquiries received for the identification 
of timbers, the greater part of the experimental work of this Seetion, of wllich Mr. H. E. Dadswell 
is in charge, tvas devoted during 1932-33 to the recording of the necessary information and tlle 
development of identiliention keys. A consider,zble amount of work has been done on the density 
of timbers, and results I:nx-e been obtained for 80 different spccies of Eucal-ypts. The variation 
in density throughout the tree has been examined in two trees olC Bz~c. gigantea, one from Tasmania, 
the other from New South VTales. The results show that tliere is little variation in the basic 
density of sound tluewood. % 

Shrinkage studies have been carried out for the purpose of developing rapid and accurate 
methods for the deterniilation of radial ancl tangential sl~rinkage. 

One of the most important investigations of the Section is that concerned with the , 
identification of Eucalypt timbers. Pollowing the publication of the results obtained for 33 
species repraserlting the more important colollred woods of the genus Eucalyptus, attention 
has been devoted to the study of the chsracteristics cf 41 different species representing the more 
important pale colourecl timbers of the same genus. Tentative keys for the identification of 
these various timbers have bee11 tie\-eloped, ::,!rd will be publislleci a t  an early date. A considerable 
amount of work has also been done on the idelitification of timbers of various species of noii- 
Eucalypts belonging to the natural order of Myrtaceae, and on over 180 species of other commercial 
timbers. 

Further investigations into the variation of wood structure throughout a tree have been 
co~nmenced. Eighty samples have been taken from s tree of Euc. gi(la9ztea a t  different positions 
both as regards height in the tree and location (i.e., from sap and heart). An examination of 
young Excalypts from Suuth Africa has sho~vn that variation in climatic and soil conditions 
llave no !great effect in altering the structure of the wood. 

Progress has been made in the survey of informatioil regarding Australian timbers, the 
object of the s ~ r r ~ e y  being to compile and publish all authentic data available concerning species 
of coinnlercial impo~tance. Information for a number of species of Eucalypts has been prepared 

collected with respect to botanical name and authority, common names, description of tree, 
range and distribution, general description 2nd properties of timber, seasoning properties, 
durability, ease of penetration oE preservatives used, strength properties, chenlical composition 
and wood structure. This information will be published a t  a11 early date. illlethods have been 
investigated for distinguishing between sapwood and truewood in numerous Australian timbers. 
T t  is often most diEcult to detect visually the presence of sapwood which owing to its susceptibility 
to the attack of fungi ancl :x700d borers is a major defect in timber used for such purposes as flooring, 
linings, cabinet making, handles, &c. Promising results have been obtained by means of an 
impregnation test by which the sapwood was detected very easily in most cases 0wing.t.o its 

i 

complete penetration with liquids, while the truewood showed little or no peuet,ration. These 
experiments are being continued with the object of developing, if possible, a simple field test 
for distinguishing the sapwood. 3 

6. Timber &lechatzics.-During the year 1932-33 several investigations which produced 
higllly informnti~ e results were completed by this Section ~vhich is under the charge of Mr. I. 
Laiiglands. The lack of Bnorvledge concerning the mechanical properties of Australian woods 
has again been brought into prolninence by the difficulty experienced in recommending suitable 
s~~hsti tates for the overseas tinli~ers for purposes of determining whether mechanical properties 
are of in~portance. In  a ~mmber of cases the only juformation available was that obtained by 
carrying out tests on one or two samples of timber considered to be suitable substitutes ; very 
little reliance can be placed on tests of this natwe and they are even liable to be definitely 
misleading. 

-. 

i 



A great deal of work has been done on the testing of boxes and crates in regard to which 
there is such immense scope for improvemeots and economies in Australia. An additional series 
of tests of dried fruit boxes was carried out during the year for the purpose of determining the 
best position for the wires. The tests showed that the optimum position is from 2 incl~es to 2$ 
i n c l ~ s  from the ends. Arrangements were made for large-scale tests to be conducted consisting 
of four shipments each of 40 boxes nailed in accordance with existing practice, and 40 boxes 
nailed according to the schedule recommended by the Division to be shipped a t  intervals 
throughout the year from each of three packing sheds, thus making a total of 960 boxes. The 
inspectioris in IVIelbourne indicated that very little damage occurs to the box prior to loading 

I on the ship. Reports of inspectioil in England by representatives of the English Forest Products 
I Research Laboratory, the Department of Commerce, and the Sllippinghgents are :lot yet available. 
I A series of tests was carried out for the purpose of improving the resistance of rougll handling 

I of the two-dozcn canned fruit box, and to investigate the effect of sucli factors as species of 
timber, method of cutting shooks, kc. The tests showed that, from the point of view of 
strength, boxes made froin hemlock can be improved considerably by iilcreasing the nuniber 
of nails, and that the kiln dried, redried hardwood box is capable of withstanding more rough 
handling than the hemlock box. Another series of tests was carried out lor the purpose of 
determining the relative resistance to rough handling of various types of wire-bound butter boxes. 
The tests were also carried out on boxes used for packing soap and various other com~nodities. 

One of the principal factors affecting the serviceability of containers is the holding power 
* of the nails, and many attempts have been made in different parts of the world to develop Iligli 

holding power nails. In Australia, a large variety of special nails is available. but little is known 
of their relative efficiency, and no independent comprehensive tests have previously bee~z carried 
out. It was, therefore, decided to make a thorough study of the problem, and clnring the year 
an intensive series of tests was carried out to determine the relat'ive efficiency of the various 
special nails on the Australian market. Tests were carried out on the static liolding power and 
also on the work required completely to pull the nails under a sudden blow. In static holding 
power the rusted nails p r o ~ e d  to be the best, twisted nails coming second, tlie twisted nail made 
from square wire being superior to that from grcoved wire. In impact holding power, the 
twisted nails held the best (the nail from square wire being outstanding), the rusted nail coming 
next. An interesting point brought out was that a certain type of barbed nail widely used in 
the industry has no advantages over the plain nail. Cement-coated nails on the wl~ole showed no 
improvement over plain nails. 

A considerable amount of attention has been given to investigations on the toughness 
of certain of the Eucalypts, partic~ilarly those species likely to be useill1 for sucli purposes as 
tool handles, sporting goods, &c. The tests were carried out in accordance with the Pnter~iational 
standard lnetllocls s9 that the results are directly comparable with those of G~ea~ t  Britain and the 
United States of America. In additic~i to routine tests for toughness, hardness, &c., a thorough 
investigation mas made of tile s-nriation in the toughness of e-reen air-dried and air-cl~ied 
reconditioned specimens from throughout the length and width oJ: a tree of Em. gi,qarztea from 
Tasmania. The result showed that the toughness of the green timber increased considerably 
with the height of the tree, but that the tougl~ness of the air dried insterial reached a maximum 
a t  the 54 feet level aftcr which it fell off to some extent. TougElness tests were also carried out 
on willow from Tasmania, and showed t2at in one year the material froin tlie but$ was over 
200 per cent. tougher than that from the 23 feet level. Tests on wire wood (,4cmde?zic6 franklinii) 
showed that this ~vood is very tough being equal to good quality hickory ill that respect. Wire 
wood is the only Australian timber tested which approaches hickory in shock resistance, and if 
sufficient supplies are available it should prove an egicient substitute for hickory, especially for 
comparatively small articles such as first-class hammer handles. A number of tests have also 

1 been carried out on timber for axe handles, and handles for brooms and rakes. . Systematic tests in accordance wit11 the internat'ional standard method are being carried 
I out on the meclianical properties of karri (Euc.  clit~e~sicolor) wiiioh is one of the most important 

of Australian species, and has a big export market. Material has been ol~tained from five trees 
C - which were selected as being representative of the species. From two of the trees material for 

standard tests bas been collected froin thro~ghout the length of the trees, whilst in another tree 
sufficient material for toughness testing was collected. 111 this way the variation of properties 
tllroughout the tree will be determined, aad the effect ol such factors as rate of growth, density, 
colour, &c., will be stadied. 

At the request of the South Australian ?Voods and Forests ~ e ~ a r t m e n t ,  arrangements 
have been made to carry out stamdard tests on Pilzus mclinta, mainly for the purpose 01 cletermini~i~ 
the relation between mechanical properties and the age of the tree. 

7. TVood: Chefisby.-The work in this Section of which Mr. W. E. Cohen is in charee is 
directed to a study of the chemistry of Australian timbers. This involves the collection oi an 
enormous amount of data from many samples on each of hundreds of species. The work is likely 



to be of considerable importance as chemical methods of utilizing wood become extended in 
Australia. Tlie manufacture of paper, artificial silk, lacquer, &c., must some time be established 
here, and the data now being collected will prove of great value. During the year 1932-33 the 
greater part of the Section's time was devoted to a study of identification of wood by cllemical 
means. 

Studies on the identification of mood by qualitative chemical tests have been carried out 
for the purpose of investigating the possibility of using the chemical reactions of the various 
extractives in woods to aid their identification. Thc investigation was confined to groups of 

, so to the moods of coloured Eucalypt woods which were otherwise? not easy to distingish, and nl 
bunya pine (Araucaria bidfuilli) and hoop pine (Araucaria cutzazfzgharnii). As a resnlt of this 
study definite differences between the aqueous extracts of bunpa pine and hoop pine have been 
developed. Another test which in most cases will separate the alcoholic extracts-of these woods 
has also been obtained. A note describifig the tests was publjshed in the Co~mcil's quarterly 
Journal for May, 1933. A study of the coloured Eucalypt woods has also revealed satisfactory 
methods for distinguishing groups of these woods. 

Results of investigations on methods of determining the lignin content of woods were 
published in the Council's Pamphlet 22, and have in some measure been responsible for 
modifications in the original Madison procedure for the determination of lignin in wood. Further 
investigations on this matter are being conducted. 

A considerable amount of preliminary work was done in connexion with the determination 
of the constitution of wood ash. Blicrochemical methods for detecting and estimating the various 
elements were obtained from a survey of available literature, and the technique was sixdied 
and developed in such a way that the work can now be proceeded with a t  any time witl~out delay. 
A preliminary qualitative examination of the ashes of the five more important iroilbarks and 
of two associated grey gums mas made in order to obtain some idea of the diagnostic value of 
such a study. It was, however, concluded that the separation of these particular woods on a 
quantitative basis was rather doubtful. 

X. COLD STORAGE INVESTIGATIONS. 

1. General.-During the year 1932-33 there was a steady expansion both in the number 
z d  scope of the investigations into problems relating to the handling, transport and storage of 
perishable food-stuffs. mile the invest,igatioiis so far undertaken arc intended chiefly to effect 
improvements in the storage and transport of fruit and meat ex~or ted from tlie Commonwealth, 

, nevertheless, the Council's policy in the sphere of food preservation by no means excludes 
investigations in connexion with Eooil-stuff s intended for local consu~ption. Indeed, the Cwdncjl 
has carried out extensive investigations, eminently successfuI in their results, on the handling 
and maturation of Australian Cavendish bananas. In the last annual report, an extensive 
programme of desirable investigations was outlined, but, owing largely to limited funds and to  
the lack of slitably trained investigators, experimental work on the more urgent problems only 
has been possible during the current year. 

Several investigations have again been rendered possible by the financial aid arid 
co-operation afforded by various public bodies interested in the storage and transport of 
foodstuffs. An outstanding instance of this valuable co-operation was the provision of the 
Food Preservation Research Laboratory st the Brisbane Abattoir, whic'ti has been erected, 
equipped and maintained through the courtesy of the Queensland Meat Industry Board, and 
was officially opened by the &Imister in charge of the Council, Senator the Honorable A. J. 
McLachlan, on 26th J d y ,  1932. 

Further investigations desigred to improve the conditions of transport of bananas from 
Queensland and northern New Xouth Wales to Sydney and Melbourne have again been 
rendered possible by the co-operation of interests so widespread as the Railways Departments 
of New South Wales, Victoria and Queensland, the Committee of Direction of Fruit Marketing, 
the Banana Indust'r Protection Board of the Queensland Department of Agriculture and Stock, 
and t l ~ e  New south b a l e s  Department of Agriculture. 

During the year, the Comi~loilmreslth Government appointed a Commonwealth Banana 
Committee to administer, in the interests of the Australian banana industry, tile funds available 
from the duty on Fiji bananas. 'CITit,h the aid of a grant from these iunds, the Council has been 
able to undertake a more intensive study than would otherwise have been possible of the incidence 
of, and preventive measures for, " squirter " and " black-end ", two diseases causing considerable 
wastage in ripened bananas, and also of certain aspects of handling and maturation. 
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The organization of the work of the Section of Pood Preservation and Transport on the 
storage of non-tropical fruits has again been materially aided by the work of the Victorian 
Advisory Committee on Fruit Storage Investigations and the Citrus Preservation Committee. 
In  Queensland, the Council has again had the assistance of its Pood Preservation Research 
Committee in defining the programme of investigations relating to meat and tropical fruits. 

Several changes and additions to the Section's staff have been made during the present 
year. Dr. I?. E. Kuelin, one of the trainees appointed under the auspices of the Science and 
Industry Endowment Pund, returned to Australia in Notember last, after having spent two 
years a t  the Low Temperatlire Research Station, Cambridge. Dr. Huelin is now located a t  the 
Biochemjstry Department or' the Melbourne University where he is investigating, under the 
direction of Associate-Professor W. J. Young, the chemical changes taking place in various 
fruits during storage. The re-organization of the banana maturation and transport investigations 
has enabled the Couzlcil to re-appoint as an investigator lfi. E. W. Hicks, ml:s had been seconded 
for a period of thirteen months to tlie Committee of Direction of Fruit lifarketing to take charge 
of the banana ripening operations a t  its Sydney branch. To enable further work to be carried 
out on preveotive measwes for " squirter " and " blrzck-end " in bananas, a research grant has 
been given to Bliss S. Moette, of the Botany Department, University of Melbourne. Both the 
investigators are located in laboratories of the University of Queensland, Rrisbane, the facilities 
having been generously made available by the University authorities. On the occasion of a 
private visit to England, the Section's engineer, Mr. N. E. Holmes, was asked to undertake several 

I "  extensive inquiries relating chiefly to the overseas transport of perishable foodstuffs. Through 
the cs:~rt,esy of the Di-ector of the British Food Investigation Board, Mr. Holmes is located 
a t  the Low Temperature Besearch Station, Cambridge, where he is working in close co-operation 

i _ with tke officers of the Board. 
i Associate-Professor W. J. Young has continued to act as the Council's Adviser in matters 

of food preservation, and, in particular, has devoted considerable time to the direct supe-mision 
of the investigations on non-tropical fruits in Bfelbourne. 

2. &feat 1~eestiqatio~s.-(i) The Storage of Chilled Beef.-Great Britain still remains by 
far the .greatest m3at importkg country, and the satisfaction of that market must continue to 
be the chief concern of Australisn meat exporters. Lamb, mutton and pork are still exported 
in the frozen condition by all countries, and, in this trade, therefore, Australia is under no serious 
disadvantage in her competition for a share in the British imports. On the other hand, however, 
t l ~ e  standard method of marketing beef in Great Britaiil is in the chilled condition, and by reason 
of the distance from British marli:ets, Australia has been forced to export frozen beef, which is 
becoming more and more difficult to sell. Since the cattle industry of Queensla,r,d and Northern 
Australia exports more than 50 per cent. of-its production, which represents about 95 per cent. 
of Australia's exports of beef, and since it seems d~ubtful  whether much of these northern grazing 
areas can be utilized for any other purpose than the raising of cattle, the importance of 
discovering a method of treatment and transport whereby beef can be safely exported in the 
chilled condition from Queensland and Northern Australia to Great Britzin is apparent. 

For countries regularly engaged in a chilled beef trade with Great Britain, the duration 
of tho voyages seldom exceeds 25 days, but, from Queensland and Northern Australia, the 

. exporters wox~ld probably have to contend with a voyage of 45 to 50 days' duration which would 
be equil-aleat to a period of 52 to 58 days from slaughter to marketing 01 the beef. 

In  view of these facts, extensive experimenbs have been undertaken a t  the Counoil's 
I bboratories a t  the Byisbane Abattoir in order to discover the mctl~ods by which beef should be 

treated prior to shipment and to define the optimum conditions required during overseas transport 
to enable it regularly to be placed on the British markets without appreciable deterio~ation. 

The initial experiments served to define the chief causes of wastage in chilled beef stored 
for prolonged periods. Pn~ile the large and small scale tests from ~vhich this knowledge hzs been. 
gained have so far been restricted to one meat works, the results of a preliminary n~icrobiological 

t survey of several other Queensland works would seem to indicate thai the causes of wastage are 
lilccly to be similar in most meat works in t,hat State. The chief source of deterioration has 
invariably been the rapid multiplication of certain bacteria, chiefly, Achromobnctes (unnamed 
species), arid to some extent, Bseudomonas (urmamed species), on the exposed muscle and 
connective tissue. Certain moulds, for example, Pefiiciliiztan ezpcansum and Sporotricl~um carais, 
have a t  times cztused some deterioration, but the extent of the initial infection of these moulds 
and the subsequent rates of growth during storage of the meat have seldom been sufficiently 
great to cause much more the11 a poorer appearaiice ; in few cases did the growth of the hyphae 
become sufficiently great to cause " hairiness ". OD. the other hand, when the growth of 
Aci~~cao~wbucter and Pseudomonas became apparent as relatively large nodules and slime on 
expossd muscle and connective tissue, a permanent sour was acquired by the affected 

;1 



tissues, and this off-flavour was frequently acquired by the surrounding fat. During storage, 
the relat'ive rates of growth of the bacteria and inoulds were dependent tto a large extent on the 
rates of evaporation of moisti~z-e fronz the surfaces of the meat, and probably to some extent 
on the relative humidity of the surrounding atmosphere. I:1 general, the greater the rate of 
evaporation, the slower was the rate of growth of the bacteria relative to the growth of the moulds. 

In stora,ge exyeriments, prolonged even to 60 days, rancidity of the fat could not be 
detected by the nsual chemical methods, and any off-flavours acquired by the fat during storage 
probably arcse from the attack by bac'teria and moulds on the coilnective tissue cove~ing the fat. 

Since wastage was caused hy att'ack of certain bacteria, anc1,'to a lesser extent, of moulds, 
the extent of the deterioration of the chilled beef after a given period of storage ~~7ouTd obviously 
be dependent both on the number of micro-organisms capable of growth a t  low temperatures 
being depoaiked on the meat during the initial operations of dressing, handling and chilling, and 

1 ,  also on the rates of growth of these " low-temperature " organisms during storage. An extensive 
examination has therefore been carried out of t h e  likely sources of col<tamination, such as the 
air of the sla~~ght~er Aoor and chilling rooms, and the water, brusl~es and cloths employed during i 

the dressing of the beef. From the large number of different types of bacteria and moulds so 
found, t1:e characteristics and rates of growth of those capable of appreciable proliferation a t  
lovi temperatures have been studied. As the result of such studies, i t  is hoped that i t  will be 
possible soon to elaborate a modified technique to be adhered to during the dressing, handling 
and chilling of tne beef, in order that the initfial contamination of the superficial tissues by 
micro-organisms may be reduced to relatively low values, and the prospects of safer storage 'C 

thereby enchanced. 
In  the initial experiments, methods of storage, for convenience described as " air 

conditioaing ", were studied wherein, a t  a constant temperature usually abo& 30°P., t*he relative .? 

humidity and the rate of air flow were adjusted to  desired values. It was believed that such 
methods would prove relatively easy of application in ships' holds. * 

By t811ese methods of storage, i t  was desired so to adjust the extent of the superficial 
desiccation of the beef that the rates of growth of the micro-organisms would be restricted to 
low values, and the duration of storage without deterioration would be sufficient to permit of 
its safe carriage to British markets. Since the extent of the superficial ciesiccation of a quarter 
of beef varies g~eatly a t  diflerent points, it was impossible to predict accurately the effect of a 
given set of storage conditions cn the extent of the attack by bacteria and moulds and, in addition, 
the extent of the initial infection by micro-organisms would naturally vary greatly in different 
experiments. It was I-ealized, therefore, that the opt,imum conditions of storage could be obtained 
only by successive "trial and error " experiments. 

Storage trials, usually with twelve quarters of beef, have been carried out wherein the 
extent of the rate of evaporation of moisture from the heef has been adjusted so that losses of 
weight of the quarters per 44 days of storage liave varied from 2.2 per cent. to 5.3 per cent. To 
these losses there must be added about 1.2 pcr cent. for the loss of urejght during the 
initial reduction of temperature of the mcat from the temperature of the animal (about 100 degrees 
P.) to that 01 storage (about 30 degrees P.). The loss of " bloom " of the meat is, in some measure, 
proportional to the extent of the total loss of weight from slaughter to the completion of storage, 
and i t  was found that if such losses exceeded approximately 5.5 per cent.--the maximum . 
allowable depends largely on the quality of the carcase--the coilsequent loss of " bloom" 
seriously affected the market value of the beef. h strict standard has been formulated defining 
the amount of deterioration permitted in the hind and forequarters without appreciably 
affecting their market value. Bearing in mind the limitation on the loss of weight, as the result 
of four experiments the tentative conclusion has been reached that, employing " air conditioniilg " 
metllods of storage, the limit of the safe storage of Queensland chilled beef, calculated from the 
time of slaughter, is approxiniat,ely 48 days, and this period can be attained only when the degree 
of infection by " low temperature t-ype " micro-organisms a t  the comine~lceinent of storage is 
extremely low. 

It must not be assumed that i t  is never possible to maintain chilled beef in an edible 
condition by methods of " air conditioning " for a period greater than 48 days. This may 
frequently be possible, though tile amount of beef escaping deterioration will probably be less 
than that laid down in the standard. Then, again, the period of storage may reasonably be 
exceeded safely for beef from meat works giving a very low initial infection of " low-temperature 
type " bacteria, particularly strains of Achromobacter. 

Since the probable duration of safe storage, using " air conditioning" methods, is 
somewhat below what seems likely to be the average period of holding Queeiisland beef from 
slaughter to marl~eti i i~ in Great Britain, it was essential to investigate the possibilities of other 
methods of preservation. The second method investigated was the use of small per~ent~ages 



of carbon dioxide in the storage atmosphere. This method, first suggested by Killifer in America, 
had given promising results when tested on a la,boratory scale a t  tLe Low Temperature Kesearch 
Station, Cambridge. While insufficient work has been possible to enable definite coilclusions 
to be quoted, it would appear tLat when constant concentratinns of carbon dioxide, of the order 
of 12 per cent., are employed for a period of storage of 55 days, almost coi~qlete control is 
obtained of the growth of moulds commoilly found in Queeas!and ineat works, while, for the 
" low-teiiipcrature tj+pe ') bacteria, the rate of growth of Pseudomonas is extremely slow ill such 
concentrations of carbon dioxide, and the rate of g~owth of various strains of Achromobacter 
is appreciably reduced when compared with ttheir growth rates in air a t  similar temperatures 
and relative humidities. If the initial infection by Achro?~zobacter call be kej~t  reasonably low, 
it appears likely that the use of carbon dioxide in the storage environment oE ships' holds carrying 
chilled beef may provide sufficient restriction of microbial growth to pernli t a safe trade in chilled 
beef to be established between Queensland and Cheat Britain. Before such a trade can be 

c c  commenced, however, the problem of rendering the holds of overseas ships gas-tight " must 
be solved. 

(ii) The Storage of " Bacon-type " Pig Carcases.-Experiments to define the limits of the 
storage in the frozen condition of " bacon-type " pig carcasses from var io~~s  localities were 
commenced during the year. Owing to the necessity of concentrating the ef'lorts of the small 
staff on the more urgent problem of the storage of chilled beef, it has been impossible, however, 
to carry out more than preliminary work, such as the most reliable methods of sampling and 
analysis of the fats. 

3. Problems of the Storage and Transport of Non-tropical Fruits.-These experiments have 
again been carried out a t  the k~boratories shared by the Comcil and the Victorian Department of 
Agriculture a t  the Victorian Government Cool Stores, and also a t  the Biochemistry Department, 
University of Melbourne. Some experiments on Ilr'avel and Valencia Late oranges have been 
undertaken directly by the Council's Citrus Preservation Committee, Eat part of its propmme 
was deputed to be carried out under the direction of the Advisory Committee on Frult Cool 
Storage Investigations. During the year, the Citrus Preservation Committee reviewed the 
results of work on the preservation of citrus fruit extending over four seasons, and, as a resilt, 
formulated a report which has been published in the Journal of the Council. 

At the outset it may be mentioned that it is the intention of the investigators to study 
the influence of pre-storage factors such as climate, soil, maturity and size of the fruit a t  the time 
of picking on the subsequent life of the fruit in cold store, and to c~rrelwte, il possible, the changes 

invariably take place in cold store dlzriiig the metabolic drift of the fruit towards senescence 
with the respiratory activity and chemical composition of the fruit. Special attention will be 
directed towards the measurement of respiration, for it is felt that any changes which take place 
will be reflected in the curve rate of respiration plotted aga-inst time. 

The object of this work is to determine for every variety of fruit the optimum storage 
temperature and the maximum lengtl~ of time the fruit can be stored a t  this temperature and 
still remain of good quality under marketable conditions for a t  least fourteen days after its removal 
from cold store. 

(i) Experime~zts on the Storage and Ripening of Williams Pears.-It is not generally 
recognized that Williams pears will not ripen in cold store, but require a relatively high 
temperature for normal ripening to take place. Pears were stored a t  37 degrees 3'. and 30 degrees 
8. immediately after picking, and saniples were removed a t  fortnightly intervals to three ripening 
cabinets maintained a t  the respective temperatures of 45 degrees, G5 degrees ancl 65 degrees I?. 
The pears did not ripen normally a t  45 degrees, but remai~ied hard and devoid of flavour, and . 
then finally scalded. The pears r ipe~ed a t  55 degrees, but ~vii?Iiozlt, tlie full development of flavour, 
aroma and lusciousness which characterized those ripened a t  65 degress F. 

It was found that pears stored a t  40 degrees F. for periods up to four months ripened 
normally a t  the optimum ripening temperature of 65 degrees I?., but with increasing stora,ge a t  
30 degrees F., a definite series of changes which characterize abnormal. ripening occurred after 
removal to 65 degrees F. The first lot removed after four months' storage a t  30 degrees 3'. 
ripened a t  65 degrees F. without full development of flavour and lusciousness. Succeeding 
lots were characterized by mealkess of flesh, core collapse and finally scald. 

The results a t  37 degrees F. were strictly analogolls to those a t  30 degrees I?., except that 
the maximum length of time to which zl pear codd be stored and then ripened normally a t  66 
degrees F. was only seven and a half weeks as compared with four months a t  30 degrees F. 

Prom these results it appears that abnurnlal ripening is not an obscure phenomenon but 
really represents the physiological state of the fruit when optimum condit'ions for ripening do 
not obtain. Hitherto, the origin cf physiological diseases associated with abnormal ripening 
has been rather obscure. 



In order to correlate the changes taking place in ripening with the metabolic drift of the 
fruit towards senescence, the respiratory activity of the fruit a t  30 degrees and 37 degrees 5'. 
was determined. It was observed t l s t  changes in colour were associated with increased 
production of carbon dioxide, aJnd that the rate of carbon diosids attained its maximum just 
prior to the appearance of scald, and then fell rapidly to the extinction point. At this point 
the fruit had completely scalded, and scald may therefore be regarded as the physiological state 
of the fruit in the last stages of its senescence when all respiratory processes have ceased. 

- 

The results further serve to emphasize the importance of temperature in the storage and 
transport of 'CVilliams pears, for a t  37 degrecs the peak of carbon dioxide production was reached 
a t  the beginniilg of April, and a t  30 degrees three months later. 

How essential are pre-cooling and a carefully controlled transport temperature for the 
successful overseas transport of Williams pears may be gathered from the fact that holding-the 
fruit for two days a t  65 degree F. is equivalent to one month's storage at. 30 degrees F., and carriage 
a t  37 degrees, a temperature frequently obtained in some parts of tlle ship's hold, reduces the 
length of storage life to  such an extent as to make successful transport almost impossi~le. 

The most important practical point in connexion with the changes taking place in store 
is that, correlated with the metabolic drift of the fruit towards senescence, there is a distinct 

- series of colour changes from green to deep yellow, through the stages of dull green, green yellow, 
pale yellow. The disappearance oi green marks the end of the commercial storage life of the 
lruib, for it fails to ripen a t  any temperature when the green colour has disappeared. I 

: (ii) Storage Expe~iments with Jonathan Apples.-Storage experiments were conducted 
with Jonathan apples in order to determine- 

(1) The chance variability in cold storage properties of the fruit from tree to tree a 

and the variability of the fruit canied on dderent portions of the same tree. 
Prom these results it was hoped that the number of fruits which constitute 
a reliable sample of a tree crop and the replication required could be determined. 

(2) The influence of locality, size and maturity of the fruit a t  the time of picking 
and of radial water-core on the subsequent life of the fruit in cold store as 
determined by the onset of breakdown. 

(a) Sampling Test.-Samples of 30 (2$ to 22 inches) apples of comparable maturity, 
obtained from each of 50 trees, were held a t  35 degrees F. and examined frequently for breakdown. 
In  some cases, ho;vever, none of "cie 30 fruits, comprising a tree sample, had broken down a t  
the time the experiment was concluded, and consequently no relative figure indicative of the 
behaviour of the fruit from each tree could be obtained. The absence of such definite figures 
prevented proper statistical examination of the results and in future experiments of this nature 
each sample will be held until a definite percentage of breakdown occurs. 

The test has indicated considerable variation in respect to the incidence of breakdown 
between indi-vidud tree samples, for, a t  the conclusion, t,he percentage of breakdown per 
individual sample varied from nil to  60 per cent. Taking individual trees, there was no 
signjficant hfference in storage behairiour of apples borne on new spurs, old spurs or laterals 
nor between apples borne on hrnbs facing different points of the conlpass. 

(b) EYfSect of Dist~ict on Sto~age Lije.-Comparable samples of fruit of two maturities and 
one size wcre selected from six trees from the districts of Somer.rille, Harcourt, Geelong and 
Red Hill. From the results, it appeared that the district factor was of importance, but the 
variation in the storage behaviour of indi~iduals of each &strict was of greater sigdicance than 
the variation between the groups from t l ~ e  various selected districts. 

(c) The InJzcence of Maturity on the Storage Life.--Prom each of six trees from the districts 
mentioned above, two pickings of apples were made in which the ground colour ol the first pick 
corresponded to dull green yellow and that of the second pick to chalcedony yellow. Although 
the average figures for six trees indicated a higher percentage oi breakdown in the second pick m 
each of the four districts, an exsinination of inhvidual tree records cast doubt upon such a 
conclusion. It is highly desirable to repeat this experiment with the same trees for a number 
of years in order to determine whether the behavionr of individuals is the same from season to 
season. 

Experiments have shown that there is a definite correlation between the size of the fruit 
and the percentage of breakdown. 

(a) The E'ect of Radial Water-core on Storage fife.-Breakdown associated with radial 
water-core was noted separately throughout the experiments, but there was no definite relation 
between the amounts of breakdown with or without radial water-core in any case. 

(iii) Experintents with Navel 0m~ges.-Experiments embracing sweating, respiration and 
storage studies have been conducted with Navel oranges, for the Citrus Preservation Committee. 



(a) Sweating Experiments.-,4 study of the effect of sweating, i.e., exposure of the fruit 
to high temperatures for short periods of time, on the control of mould growth and on the 
subsequent life of the fruit in cold store was made during the 1932 Navel season. 

In  a room specially constructed for the purpose, where temperature and humidity could 
be accurately controlled, the fruit was subjected to the following sweating treatments :- 

(i) 90 degrees F. for three days a t  94 per cent. hilmiditJy. 
(ii) 90 degrees P. for three days a t  50 per cent. humidity. 

(iii) 84 degrees I?. for four days a t  94 per cent. humidity. 
(iv) 84 degrees P. for four days a t  50 per cent. humidity. 
(v) 78 degrees F. for five days a t  50 per cent. humidity. 

The results were not very conclusive and did not agree with the findings of previous 
workers, for in no case was mould growth on fruit previously inoculated with Penicillium digitaturn 
controlled by any of the above treatments. It must be recorded, however, that the experimental 
fruit was very mature, and it is probable that the efficacy of the treatment is largely bound up 
with maturity. It is hoped that experiments with less mature fruit will be carried out during 
the 1933 citrus season. 

It was observed that temperatures above 78 degrees rendered the flavour of the fruit 
somewhat flat, but exposure of the fruit to 78 degrees for five days bad no appreciable effect on 
the flavour or on the subsequent length of storage life of the fruit a t  42 degrees I?. 

(b) Respiratiom and Storage Studies.-With a view to determining the optimum storage 
temperature and the length of storage life of Navel oranges, a series of respiration and storage 
experiments were carried out a t  36 degrees, 42 degrees and 78 degrees P., the last temperature 
being selected as one approximating to the probable optimum sweating temperature for citrus 
fruits. The length of storsge life was four weeks a t  36 degrees, twenty weeks at  42 degrees and 
five weeks a t  78 degrees P. These results clearly emphasize the importance of temperature, and 
serve to indicate that low temperatures may be more detrimental than high temperatures in the 
storage and transport of citrus fru~its. Moreover, in these experiments the fruit was fairly mature, 
having already passed its climacteric a t  the time of picking, and less mature fruit sliould have a 
much longer stora,ge life a t  42 degrees P. than has hitherto been realized. 

Collapse was only observed in fruit stored a t  36 degrees F. which might serve to  indicate 
that this obscure physiological disease is no more than low ternperat~~re breakdown. 

(c) Experiments carried out by the Citrus Preservation Committee.-(1) Navel Oranges.- 
Experiments carried out during the early part of the year sllowed that Navels kept better a t  
45 degrees I?. than a t  38 degrees. This was shown not to be due to any accumulation of carbon 
dioxide, but the exact conditions have not yet been ascertained, and further experiments are 
proposed. 

(2) Va1elzcias.-Preliminary washing with salicyl anilide, which has been found useful 
in controlling mould in other foods, was not found to have any such effect with these oranges. 
Spraying with paraffin was found definitely to prevent skin-browning, and the oranges so treated 
retaiued their flavour after long storage much better than untreated fruit. 

During the year experiments have been commenced in co~ijunction with the Griffith 
Co-operative Packing Co. and the Commonwealth Citrus Station a t  Griffith on the storage of 
citrus fruits picked a t  different stages of maturity. The Griffith Co-operative Co. has fitted 
up a cold store with refrigeration coils and thcrmo-regulators, so that a constant temperature 
can be maintained. The fruit will be tested from time to time for its acid content, sugar, and 
other constituents. A parallel experiment is being done in Melbourne with oranges from 
a Victorian district. In addition, an experiment on maturity a t  picking of lemons is also in 
progress a t  Griffith. 

(jv) Passion Fruit.--An experiment was carried out on passion fruit grown on a plantatjon 
in the Mornington Peninsula. The fruit was oL very poor quality, small and unripe and sour, 
and contained very little juice, while the quantity obtainable was too small to do more than a 
limited number of treatments. 

The following were tried :- 
(1) Washing with 5 per cent. borax at 110 degrees P. 
(2) Washing with 2 . 5  per cent. sodium bicarbonate a t  110 degrees. 
(3) Washing with sodium hypochlorite a t  ordinary temperature. 

In  each case comparison was also made with fruit wrapped in sul hite tissue and with 
unwrapped fruit, and with fruit sprayed with paraffin. The fruit was store a t  44 degrees P. 
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Fastage, due to breakdown and mould, commenced after about four weeks' storage, and 
most of the fruit had collapsed after eight weeks. Sone of the trea tet 1 fruit sllon eci any advantage 
over the uiltreated fruit, but the wrapped fruit generally sh o\vecl less nio~~ltl, c ol!q )se ancl crinliling 
than the unwrapped. 

(v) Gas Storage of Peaches.-Gas storage or control of the comy~osition of the storage 
at,mosphere has proved very eflectil-e in England in delaying senescence and extendjng the storage 
life of several varieties of apples. 

In Australia the method had not been exploited, but it was felt that its application would 
find more ready use in the storage and transport of soft fruits than with apples. The method 
was applied this gear in the storage of peaches. It was only possible, with the apparatus available, 
to carry out small scale experiments and to use two atmospheres, vix., I0 jler cent. CO, -1 11 per 
cent. 0, and 5 per cent CO, + 16 per cent. 02. Control fruit was stored a t  tlle same temperature, 
and samples of this and gas stored fruit which had been s to~ed a t  34 degrees F. removed a t  weekly 
intervals to a ripening temperature of 65 degrees. 

After one month's stora,ge a t  34 degrees, ttl1e control fruit failed to ripen normally a t  65 
degrees developing mealiness and other pl~ysiological diseases. Fruit from both artificial 
atinosj)Ileres ripened normally a t  65 degrees after eight weeks' gas storage. but after nine weeks' 
gas storage abnormal rlpeniiig wit11 mealiness, &c., developed on removal from tlxc atmospheres 
to 65 degrees F. One outstanding result was the retardation in subsequent ripening which gas 
storage produced, for gas-stored fruit took eight clays to ripen a t  65 degrees whilst comparable 
air-stored fruit took only two days. This result is of paramount importance, as it allows a great ' 

margin of salety in marketing such fruit. The prevailing temperature in England when peaches 
would arrive would not exceed 45 degrees F., and the time to ripen a t  tliis temperatlue would 
be approximately eighteen days. The total length of storage life, including time taken to ripen, 
would be a t  least eleven weeks. It is not improbable that a higher concentration of carbon 
dioxide colild be used wit11 safety ant1 with less mature fruit the length of storage life would 
probably exceed the above time. 

(vi) Chelnical studies on Stored Pruit.-(a) Apples.-Chemical analysis of Jonathan 
apples a t  picking has been carried out with the view to esta'ulishing more precise matluity 
standards. Estimations of the contents of reducing sugars, sucrose, acid and nitrogen bare 
been performed on apples picked a t  intervals of ttjree weeks from two localities in Victoria and 
each picking corresponded :~.pproximately to a different colour standard. This work will need 
to be continued over se~~eral  seasons. 

(b)  Pears.-Chemical changes in Williams pears during storage a t  a temperature of 34 
degrees F. and ripening a t  65 degrees P. have been investigated. During storege the pears became 
yellow and the hardness, as measured by the pressure test, decreased. The concentration of 
acetaldehyde and alcohol increased, while the total a,nd reducing sugars remained practically 
constant. At the limit of t l ~ e  comnlercial storage life of the pears, the concentrations of 
acetaldsliyde and alcohol were approsimately 0.001 per cent. and 0.01 per cent. respecti~~ely . 
During ripening a t  65 degrees F. core I~reakdown ensned wllea the alcohol content was about 
0.1 per cent. During the progress of normal ripening, the percentage of sucrose increased from 
0.7 to 1.8. 

4. Investigations on the Handling, Transport and 2Clcrtzcration of Bananas.---(i) " Spuirter " 
Disease.-Notable progress has l~eelr achievetl in the study of the de\-elol~ment of " squirter " 
in bananas. This disease, so common in fruit ripened ill Sydney and Meibourne during the late 
kvinter and sprins months, bas long been considered a pllvsiological breakdown rather than being 
microbial in origm. Investi:,.iations carried out, liowever,"by Associate-Professor Ethel RiIcLcnnan 
a11d Niss Hoette of the Botany Department, Unil-ersity of Melhom.ne, and assisted materially 
by Associate-Professor \V. J. You~ig, have demonstrated cor,clusively that a hitherto undescribed 
mould of the Niyrosporu type is the main causa,l agent. The investigators have proposed tile 
name Nigrospora Mztsae for this mould. From studies of its cbarac;teristics of growth, an 
hypothesis bas been devc1ol)ed to account for the somewhat unusual nature of the incidence 
of the disease. 

111 May, 1933, the studies were extended to include the incidence of Nigrospora i??usae 
in vavio~ls plantations in Queensland and New South Wales, and to devise appropriate preventive 
measures for " sqylirter " . 

(ii) Keeping Qualities of Bananas removed from the Ripening Rooms at Various Stages.- 
Experiments are being carried out in v-l~ic!~ fruit is removed. Rom the ripening rooms a t  various 
stages to different atmosphcric conditions, in order to determine accurately the best time of 
removal of the fruit from the ripening rooms a t  cliffereizt seasons and for clxffercnt trade conditions. 
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(iii) Chdlist<g.-In the southexn ~nar!iets during the winter, the colour of the ripened fruit 
is almost invariably dull, ant1 rillening is often very slow. These troubles have sonlctimes beerr 
attributed to cold conditions du~.ing transport, but ol~servations on plantatioizs alrd in tl-ie Brisbane 
market support the view that they are largely due to plantation conditions. Tlie dullness in 
the colour of the fruit becanle apparent in bananas ripened in Brisbane a t  the same time this 
year as it began t o  appear in tile sov,thern cities. Also the characteristic " chilled " colour has 
bern frecluently ol,served in green iruit still hanging on the plant in the plantations. Furtilcr 
information on this point will be obtained in conju~iction wit11 some of the later tests in connexion 
wit11 " sq~~ir ter  ". 

(iv) Packing Tests.-In packing bananas, ~ t ~ n d a r d  cases are used, but in practice tlie 
size of the bulge varies greatly. Exlicriments are being planned in conjunction with the Llivision 
of Forest Products, to determine, if possible, tlie eflect of using various degrees of bulge on tile 
amomit of br~lising whic11 talres place firstly in packing, and secondly, after packing due to 
handling such as would be experienced during transport. 

(v) Bunch Ripeni~tg Tests.-Considerabli: trouble has been experienced in the commercial 
handling of bananas on the bunch because 0:' the tendency of the fruit to drop from the banch 
when ripe. Expeiirnexlts are being ca,rried out in order to discover whether this tendency can 
be reduced by vaiying the ripeni:lg conditions. Variatio~is of ternpclature, humidity and coal 
gas concentration arc being tested, but difficulty has been experienced in obt8ining uniform 
samples of iruit, and no definite conclusions can be drawn a t  this stage. 

(vi) Ripening of Bananas in  Ha9zds.-It 11as been thought that " finger dropping " would 
be almost as serious with iruit ripened ii-i hands as witli fruit ripened on the b ~ ~ n c h .  However, 
definite evidence has been obtaiiied ii~Ciic:~ting that this troilljie s1:ould 1)s mucli raserin banarlas 
ripened in hsnds tlian in bananas ripened on the bunch, under normal ripening conditions, and 
probably " finger dropping " would never be a source of trouble conimercially with fruit packed 
in hands. However, more tests will be necessary before a definite statenleiit can be made. 

(vii) Tramport Itzvestigations.-St~~dies of tl:e transport of bananas from Queensland 
and Northern Nev South IYalcs to the southern cities were resumed in July, 1932. The tests 

< G  Comparisons have also been made of t l ~ e  open " and " closed " methods oE stacking of 
cases of bananas in the New Soutll Wales fruit trucks during the summer months. The work 
so far cttrried out ii~clioates that tlie temyera,ture conditio~zx attained in the bulk of tile fruit (lo 
not tliffer materially wlzell either " open " or " closed " stacking is employed. 

XI. OTHER INVESTIGATIONS. 

1. Commonwealth Prickly Pear Boarcl.--The destruction of prickly pear by Cactoblastis 
cactorum has continued to progress most satisfactorily. Du~ing the year 1932-33, the primary 
or original pear collapsed over extensive areas, mai~lly in outlyiilg districts away from the chief 
rail ancl road arteries. The former dense pear territory in Queensland has h e n  reduced in allnost 
all districts to limited areas of resistant pear, usually partially damaged, a i d  t o  secondary g?o\vtll 
of varying degrees of hcight and density. In New Soilth JVales, tlre position is very sim~lar in 

' the Nortll-west and I'illiga State Forests sections ; there is, however, one extensive belt of 
primary pear on hilly country in the fnverell-Bingara district where the original pear, wllich 
is of a yellow resistant type, still flourishes. 

In the Hunter River district of New South Wales, t he  definite increase of Ccrctoblastis, 
which was noted in the yre~ioas season after years of poor results, has been more than maint;;ined. 
Excellent destructive work is now apparent in many localities, and although the total destruction 
does not represent a large proportioil of the infested area, definite progress has been made. 

Regrowth, springing from tlie ~~ncle~.grouiid butts and the partially destroyed lower joints 
after the mitial collapse ol' the primary ~jear, reinsins a featl~re of the situation in many districts. 
EIowever, in many extensive areas where this secondary wax-e of infestation wss most vigorous 
and the insccti population was scattered, Gactoblastis has made a very rapid recovery, and the 
position is now satisfactory. In central Queensland, regrowth has not assumed dense proportions 



except over limited areas ; hence, the eradication of 0. inermis and 0. stricta has been virtually 
accomplished over extensive tracts of country. Owing to the capacity of Cactoblastis to 
rehabilitate itself after temporary set,backs, i t  has not been found necessary to redistribute this 
insect in regrowth. 

Since Cactoblastis is so widely and generally established, distribution during tlre year has 
been restricted to relatively small supplies liberated in a few special areas. 11,138,000 eggs 
and 1,850,000 eggs were supplied from the field stations for liberation in New South Wales and 
Queensland respectively. 

The process of the occupancy of prickly pear land rendered available for settlement by 
biological control has made rapid progress in Queensland. 2,238,303 acres have been re-selected 
for mixed farming operations and 3,430,266 acres for grazing purposes, all under ;levelopmental 
conditions. Road making, ring-barking and clearing of useless timbers and fencing have assumed 
considerable importance. Xew settlers' homes continue to arise, and dairying and the growing 
of crops are being successfully pursued. 

I Cochineal is gradually thinning out the extensive scrubs of dense tree pear, 0. tomentosn, 
in central Queensland. 

Investigations in the United States have been continued with insects of potential importance 
for the control of regrowth. This work has resulted in the establishment in Australia of a second 
species of cochineal, Dactylopius corlfz~sus, on the spiny pest pear, 0. stricta. In South America, 
two officers of the Board have been engaged in the study of insect enemies 01 the tiger pear, , 

0. aurantiuca, and its allies. A stra.in of the cochineal, D. confusus, has been forwarded to 
Australia, where i t  is being reared successfully on 0. auruntiaca, a plant that has hitherto resisted 
the attack of all species arid strains of cochineal. r 

The Board's staE in Australia has devoted special attention to (a) the breeding of certain 
prickly pear insects, viz., Moneilemu and illelitaru species ; (b) the study of resistent forms of priclcly 
pear ; (c) the progress of Cactoblastis throughout the pear areas ; and (d) the investigation of 
native parasites and their controlling effect on Cactoblastis. 

2. Puel Problems.-In previous Annual Reports of the Council i t  has been pointed out 
that research in connexion with the production of liquid fuels from coal either by low temperature 
distillation, hydrogenation, &c., involves not only the provision of complicated and expensive 
plant, bnt also the employment of highly qualified officers, and that large sums of money have 
been expended on such researches by public and private interests in various European and 
American countries. The Council accordingly decided that it would be undesirable for i t  to 
undertake research work in Australia on these problems and that its appropriate policy would 
be closely to watch tlie course of developments in other countries. Close liaison was, therefore, 
establislied and has been maintained between the Council n,nd the British Department of 
Scientific and Industrial Research, and the C o m i l  is thus in the fortunate position of being kept 
in intimate touch, through the British Puel Research Board, with all developments in the field 
of liquid fuel research. 

Mr. L. J. Rogers, who left Australia in 1926 as a student under the Science and Industry 
Endowment Fund in order to undergo a course of tr;l,ining in research oil fuel problems, was 
emploved by the British Fuel Research Board a t  its Research Station a t  Greenwich after the 
termhation of his studentsljip until August, 1932, when he retarned to Australia. After his 
return he was engaged for some months on enquiring into, and reporting upon: various schemes 
for the 10%-temperature distillatiorl ot Australian coals and oil shales, and then left Aust.ralia 
again in &lay, 1933, on an oflicial visit abroad in order particularly to arrange for hydrogenation 
trials and cracking tests of shale oil from Newnea. 

The announcement that Imperial Chemical Industries Limited had authorized the 
expenditure of $2,500,000 in England on a plant for the hydrogenation of 400 tons of coal per 
day aroused tery great interest in Australia. The annual output of the plant is estimated a t  t 

30,000,000 gallons of petrol and the Company will receive from the British Government a 
preference of a t  least 4d. per gallcn over foreign petrol. An article by Mr. Rogers summarizing 
the present state of knowledge regarding tlle hydrogenation of coal and oil was published in 
the Coancil's quarterly Journal (Vol. 6, No. 2, May, 1933). As regards the prospects of 
hydrogenation i11 Australia, Mr. Rogers ieaclled the conclusion tnat, in spite of the low cost of 
brown coal in Victoria, i t  is probable that hydrogenated petrol could be produced more cheaply 
from N e ~ t  South TYales bitunlinous coal. He estimated that a plant with a capacity of 
converting 1,000 tons of coal a day into liquid fuel would cost about ~1,0,000,000 in Australia 
and that based on comparative English figures, the production costs, including interest charges, 
would probably amount to Is. 3d. per gallon of petrol. 



3. Radio Resecarch Board.-The original three-year arrangement regarding the financing 
of the Board has now expired, but the two co-operating bodies, namely, the Postmaster-General's 
Department and the Council, have entered into another agreement to finance the Board's work 
for a further period of three years as from 1st July, 1933. 

The completion of the experimental transmitting equipment a t  the University of Sydney 
a t  the end of last year has considerably facilitated t l ~ e  Board's investigations on fading and the 
reflection of radio waves by the ionosphere. In  the previous work of the Board, carried out a t  
Jervis Bay, it was evident that under the particular conditions that applied, the chief reflecting 
medium concerned in the return of indirect rays to the earth was a layer a t  a height of about 
110 kms., i.e., the I<ennelly -Reaviside Layer. However, definite indications of the 
Appleton Layer a t  a height of about 250 kms. were observed. Further observations 
have been carried out a t  Liverpool, New Soutll Wales, some twenty miles from the University 
transmitter. In  addition, a few simultaneous observations made in Melbourne have thrown 
considerable light on the mechanism 01 interstate broadcast reception at  such distances. On 
those nights when the check measurements a t  Liverpool indicated that the ICennelly-Resviside 
Layer was in operation, the reception in Nelb~urne was comparatively steady and the photographic 
records of the special " frequency change " tests showed that the received signal was composed 
of two sky waves of approximately the same amplitude. On other nights wllep the Liverpool 
measfirements showed that the upper layer mas the chief reflecting agent for sky waves received 
a t  short distances, the long distance reception was irregular, variations in signal occurring very 
frequently ; a t  these times, the " frequency change " tests showed that either two or three sky 
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waves were being received, one of them having a much longer path than the otiiers and being 
of: less intensity. 

Attention has also been given to fading experienced with long waves (1,500 metres 
wavelength). When using such waves, measurements of ground wave attenuation, night-time 
severity of fading, and intensity of sky waves have been made in a number of representative 
localities in south-eastern Australia, both along the coast line and inland. In consequence, 
much information regarding the fading of long waves over different types of country and a t  
different distances from the transmitter has been obtained. The results of this work have been 
published (J. Inst. Eng. Aust. Vol. 5, No. 6, June, 1933). 

Some investigations have been carried out on the distribution of atmospherics that arise 
in Australia. The main points brought out by this work are (i) in general tlie annual number 
of sources increases towards the Equator, the topography affecting the number considerably ; 
(ii) the activity of sourccs shows a steady increase with rise in latitude ; (iii) the average duration 
of sources increases slightly towards the north, but the most noticeable feature is the marked 
difference between sea and land sources. (The average duration for land sources is six hours 
and the sources occur mainly between noon and 6 p.m. ; for sea sources the average is ten hours 
and the times ol: occurrence are distributed much more uniformly over day and night) ; (iv) in 
the north the land sources are of the tropical type and are practically confined to the summer 
months, while in the south they are of the cyclonic type and occur much more evenly throughout 
the year. 

During the coming year it is proposed to transfer the Laverton direction-finder to 
Toowoomba, Queensland, a,nd to carry out further work on this longer base line with the dual 
objects of obtaining further information regarding the atmospheric differences, and of further 
establishing the value of the cathode-ray direction-finder as a meteorologica! instrument. 

4. Mineragraphic Investigations.-Of recent years, the Australian base metal mining 
industry has experienced a serious decline largely as a result of the exhaustion of many of the 
richer deposits of ore. The rehabilitation of the industry will involve, inter alia, the development 
of the lower grade but extensive deposits which are known to exist in various parts of the 
continent. This in its turn will involve the utmost efficiency in treatment methods. In the 
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past, a difficulty that has altvajys hampered the development of tlie best method of ore treatment 
has been the lack oi information rega<rding the precise mineral content of the deposits. Ordinary 
assays of a complex ore are not enough. What is of greater importance is a knowledge of the 
precise minerals in the ore, the size of their individual crystals, and their association with each 
other, &c., because milling and ore-dressing procedure are based primarily on tlle characteristics 
of the ore treated. A knowledge of the relat!ion of the individual mineralsto eachother is also 
quite frequently of vital importance to the mining geologist, giving him information as to the 
genesis of the deposit, and thus leading to suggestions for the better development of the mine. 

In  the past, full information regarding mineral associations in a complex ore has been 
practically impossible to obtain because many valuable minerals occur in particles of microscopical 
size which are opaque to light and which cannot be identified by the ordinary and well known 
petrographic methods. The difficulty has now been largely overcome by the examination of 
polished surfaces with a reflecting microscope together with special methods of identification. 
These methods are used by the Council's investigator, Dr. F. L. Still~vell. 



D~lring the year, Dr. Stillwell has continued the examination of Read-Rosebery ores as 
a sul~~)leiiicnt to a geological survey recently carried out a t  Rosebery by the Geological Survey 
of Tasmania. An interesting feature proves to be the frequcnt association of minute quantities 
of gold with disseminated particles of fahl ore among the lead and zinc minerals. 

I The examination of ore containing cobalt and vanadium from Mount Renus, Tasmania, 
indicated that the cobalt is associated with pyrite and the vanadium with a chloritic mica. 

The examination of specimens of nickel ore from tlie Hecla adit in N.E. Dzindas, 
Tasmania, led to the discovery of geradorffite, a rare nicliel arsenic sulpliide wvhich had not beell 
previously recorded in Australia. 

The examination of ores, concentrates and tailings from Mt. Morgan, Queensland, has 
confirmed tlze helief of the staff metallurgists that; losses of gold in the tailings are clne to encased 
particles of gold and that improved recoveries will depend upon finer grinding. 

Dr. Stillwell's services have also been used in connexion with surveys that have been 
undertaken with a view to the encouragement of gold-mining. In  association with Sir Herbert 
Gepp, Consultant on Development to the Commonrvealtll, and Mr. Barzgwanath, Director of 
the Geological Survey of Victoria, an investigation has been conducted o;i tlie possibilities of 
gold-mining in the Maryborough district, Victoria. In associatioil with Sir Herbert Gepp and 
Mr. Nye, Government Geologist of Tasmania, investigations have been made into the gold 

, resources of Tasmania, the dolomite deposits of Smitl~ton and the copper nickel resources of the 
West Coast of Tasmania. b 

The investigations carried out by Dr. Stillwell have been facilitated by a subsidy of £320 
contributed by a number of minirlz corporations through the Australasian Institute 01 Mining 
and Metallurgy. The University of Melbowne has also assisted by granting the investigator r 

laboratory accommodation a t  the Geology School. 
5 .  Standards Association of Az~stra1ia.-The Standards Association of Australia, for which 

the .Council is the means of liaison with the Comlnonwealth Government, received renewed 
financial supl~ort during the year 1932-33 from the Coinmoiiwealth Government, and was thereby 
enabled to maintain its activities. Though still compelled, owing to limitations of fulids, to 

i restrict its operations, much useful work was accomplished during the y e a  1932-33. Several 
codes that should prove of definite value to iiidu~try have been coinpleted and others previously 
published have been brought up-to-date. Standard specifications have been issued and draft 
specifications 41s-, e been circulated for pliblic critical review 1)rior to publication. Notwithstanding 
its financial difficu!ties, the usefulness of the As~ocia~tion renlains lulimpaired, and the Association 
is receiving in increasing measure the confidence of the commercial and industrial community. 

XI1 .-&lIXCELLA4NEOUS. 
1. Pzcblicatiov,~ of tlze Council.-The follo~ving publications were issued by the Council 

during the year :- 
, (i) Bulletins- 

No. 65. Downy BIildew (Blue Mould) of Tobacco in Australia ; by H. R. 
Angell, B.Agr.Sc., Ph.3>., and A. V. Rill, B.Acr.Sc. 

No. 6G-The Influence c ~ i  Growth Stage and Preqv-ency ;f Cutting on the 
Yield and Composition of a Perennial Grass-Phclbris tube~osu ; by 
A. E. V. Itichardson, M.A., D.Sc., H. C. Trumble, M.Agr.Sc., and 
R. E. Shapter, A.S.C.I. 

No. 67.-Blethods for tlie Identification of tlie C'oloured Woods of the Geiiiis 
Eucalyptus ; by H. E. Ilaciswell, JI.Sc., and Jlaisie Burnell, B.Sc. 

No. 68.-Radio Research Board : lleport No. 5-Atmospherics in Australia- 
1 ; by G. H. AIunro, .M.Sc., A.M.I.E.E., and L. G. 11. H~wley, 
M.A.. D.Phil. 

No. 69.-A11 ~nres t i~a t ion  of the Taxonomic and Agricultural Characters of 
the Danthonia Group ; by A. E. Cashmore, B.Sc. 

No. 70.-A Soil Survey of King Island ; by C. G. Stephens, BI.Sc., and J. 8. 
Hosking, B.Xc. 

No. 71 .-Investigations on Irrigated Pastures- 
( 1 )  The Ticlcl and I30tiulical C'oniposition of an Irrigated Permanent 

Pasture under Various Systems of Pclsture h1'anagement ; by 
A. E. V. Richardson, 3I.A.) D.Sc. 

(2) The Chemical Composition of Irrigated Pastures a t  Wood's 
Point, South Australia ; by H. 1'. C. Gallus, B.Sc. 
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No. 72.-Varieties of Wheat in Australia. A Catalogue with Pedigree or 
Source, and a Genealo~ical Chart showing the Relationships of the 
more important Varieties ; by J. R. A. Mc&lillan, M.Sc. 

No. 7 3 . ~ ~ 4  Soil Survey of the Nyah, Tresco, Tresco )Vest, Icangaroo Lakc 
(Vie.) and Goodnight (N.S. Wales) Settlements ; by J. K. Taylor, 
R.A., M.Sc., P. Penman, M.Sc., T. J. DIs~rshall, B.Xtc.(Agr.) and 
G. W. Leeper, M.Sc. 

No. 74.-Observations on Soil Moisture and Water Tables in an Irrigated 
Soil a t  Grifith, New South Vrales ; by Eric S. West, B.Sc., M.X. 

(ii) Pamphlets- 
No. 31.-A Preliminary Report on Investigations on the Buffalo Fly 

(Lyperosia ex(yyun de 1fei-j.) and its Parasites iu Java end Northern 
Australia ; by Professor E. I'landscliin. 

No. 32.-The Chemistry of AustraIian Timbers, Part 2-The Che~nicel 
Composition of the Woods of the Ironbark Group ; by W. E. 
Colien, B.Sc., A. L. Baldock, B.Sc., and A. G. Charles. 

No. 33.-Fhzootic Haematuria (Haematuria Vesicalis) of Cattle in South 
Australia ; by L. B. Bull, I).V.Sc., C. C:. l>ickinson, B.V.Sc., and 
A. T. Dann, M.Sc. 

No. 34.--The Collem1)ola--Syrnpll~q3leona of Australia : A Prelirnixlary 
d 

Account ; by E. Womersley, A.L.S., F.E.S. 
No. 35.e" I'ulpy Kidney in Lambs "- 

( I )  " Pulpy '1<idney " or Acute Infectious Zntero-toxaemia of 
-- Sucltiizg Lambs due to B. ovitoxicus (Rennctts) ; by D. T. 

Oxer, B.V.Sc. 
(2) " Pulpy ICidriey " : A Post-niortern Change in Experimental 

Infectious klntero-toxaemia ; by H. JV. Bennetts, D .V.Sc. 
No. 36.-Fibre Boards. Their Uses and the Possibilities of their Manufacture 

in Australia ; by R. P. Turnbull, B.E. 
\ No. 37.-The Sheep Blowfly Problem in Australia. Report No. 1 by the 

Joint Blowfly Comniittee. 
No. 38.-Tlze Occurrence of Anaplasma marginale Tlieiler 1910 in Northern 

Australia ; by J. Legg, L).V.Sc. 
No. 39.-The Grusslaxlds of Australia and sorrlc: of their Problems. A Report 

upon the Dairy Vast~rres ; by William Davies, 1 l . S ~ .  
KO. 4 0 . ~ ~ 4  Guide to the Reasoi~ing of Australia Tinhers, Part 1 ; by C. S. 

Elliot, B.Sc. 
(iii) Quarterly Jourlzal- 

Val. 5, No. 3, Sugust, 1932. 
Vol. 5, No. 4, November, 1932. 
Vol. 6, No. 1, February, 1933. 
Vol. 6, No. 2, Jlay, 1933. 

(iv) Annual Report for the year endi.ng 30th June, 1932. 

The confidential ~ o n t h l y  Summary is being issued as previously to members of the Council 
and of its State Comn~ittees as well as to inembers of the staff and students who are working in 
isolated positions or who have been sent overseas. This summary is also issued to certain 

J research organizations in other parts of the Empire. In this last-n~entioned direction it thus 
serves as one meails of keeping these organizations acquainted with the various investigations, 
and to that extent plays its part in the general movement for the closer co-ordination of research 
work througllout the Empire as a whole. * 

2. Catalogue of Scient$c Periodicals.-It was realized early in the year that owing to 
the financial depression it would be impossible from the funds a t  the disposal of the Council to 
edit and publish a supplement to the Catalogue of Scientific and Tecllnical Periodicals in the 
Libraries of the Commonwealth. It was decided to ask for financial aid fromvarious scientific 
associations, to the members of which the keeping of the catalogue up to date was a matter of 
importan.ce. A letter was accordingly forwarded to all Australian scjentific, societies, universities 
and certain other bodies informing them that it would not be possii~le to bring thecatalogue 
up to date unless they could assist fina,ncially. A good response was received and the sum of 
£267 was promised towards the expense of editing and printing, with tke rcsu!t that it was possible 
to complete arrangements for the work of revision to be commenced. 



Owing to the kindness of the Trustees of the Melbourne Public Library, Nr. C. A. 
McCallum, Senior Assistant of thatv Library, was able to undertake the editorial work with the 
assistance of Mr. D. IV. I. Cannan, Assistant, and under the direction of Mr. E. R. Pitt, Principal 
Librarian. 

The number of entries received having exceeded all estimates, the task of publishing the 
Supplement is proving a more lengthy one than was anticipated, and it is not yet certain when it 
will be available for distribution. 

3. Libmry.-The additions to  the shelves during the year 1932-33 amounted to 275 
volumes, of which 173 consisted of bound volumes of periodicals. These figures refer to the 
Councjl's head office library only. The libraries of the several Divisions of the Council have 
also rewived many. additions and are becoming valuable centres of literature on specialized 
subjects. A particularly useful library of veterinary works, with special reference to tropical 
disease of animals, is being accumulated at  the Townsville Animal Health Research Laboratory. . 

The number of periodicals, reports, bulletins, &c., received has been definitely affected by 
the world depression. Many scientific institutiolls are publisl~iag less than in forrner years, 
while others have found i t  necessary to restrict their exchange mailing list. The number of 
publications of all sorts handled per month by the head-quarters library staff has averaged about 
600 as against 725 last year. Tile reduction in this figure is also partly accounted for by the fact 
that a number of the periodicals, kc., are now forwarded direct to the Divisions. 

The Council's library is used very extensively not merely by members of the Council's b 

staff, hut also by many other workers in the field of applied science and technology as a 
source of information regarding scientific and technical matters. 

4. Bureau of I.lzforrnation.-As in previous years, enquiries for information on a diversity 
of subjects have been received by the Bureau of Information. These have been dealt with, either 
personally or by letter, as fully as possible, using the resources of a11 the Council's libraries, and, 
where necessary, obtaining the required information from outside sources. A few of the subjects 
on which information has been sought are as follow :- 

(i) Agricultural and Horticultur.al.-Tung oil cultivation, beet sugar, stinkwort control, 
smoke screens for frost protection, rabbit control by disease, passion-fruit cultivation, dingo 
baits, mint weed, value of birds to mankind, rice-growing in Australia, insect infestation of 
cocoa, worms in lambs, tobacco-curing, walnut culture, licorice cultivation, phosphate rock for 
cattle, cattle egret birds, sunflower seeds, pyrethrum, flax cultivation, fishmeal-fodder value, 
sheep dips, sisal hemp, pigs (McLean County' Sanitation Scheme), bacteriological examination of 
milk, salt bush (fodder value), germination of strawberry clover, eradication of Paterson's curse. 

(ii) Food Preservation.-Drying rabbits, fruit dehydration, whitebait canning, brine 
canning of beans, fruit storage and transport, fish preservation, sultana drying. 

(iii) Industrial Minernb, Chemicals, &c.-Bentonite, manganese sulphate, grass tree gum, 
vegetable black, sulphonated oil, radium metallurgy, shellac (solubility of wax), tartaric acid, 
gypsum products, micanite milling, fulminate of mercury, dicalciurn phosphate, anhydrous 
ammonia, ergot (pharmaceutical properties), cellulose (sol~ibility), Huon pine oil, hydrogen 
sulphide, sulpho-ricinate, baulrite, diatomaceous earth, fruit pect,in, grape seed oil, gold mining 
in New Guinea, vitamins, magnesite, Cajaput oil, rotenone from derris, nicotine sulphate. 

(iv) Manufactures.-Cements for high temperature, boot polishes, paper from straw, coir 
fibre, insecticides, dry cells, porcelain electric insulators, black coal briquettes, Worcester sauce, 
cyanogas, c,itric acid, mustard pickles, tooth pastes, brass polishes, calsornines, salt licks, artificial 
gems, rice starch, caramel, egg pulp, egg powder, plaster of Paris, glucose, macaroni. 

(v) Miscellaneous.-Seaweed, liquid fuels, deodorisers, cattle hides (pink colouration), oil 
shale, paper pulp, ethylene oxide as a fumigant, wool grease, solder extraction, Posidonia fibre, 
bakelite, moulding of plastics, chemical composition of orange juice, nail enamel, specifications 
for fire extinguisher liquid, adulteration of ghee, dried fruit (food value), starch adhesives, bulk 
handling of grain, dried eggs, oil press for apricot kernels, methcds of working cork, reclaiming 
scrap non-ferrous metals, decomposition of rice hulls, anthrax from leather, seawater purification, 
porcelain fire bricks, glass-making, utilization of scrap steel plate, pumice, talc, and casein utilization, 
detinning scrap tin plate, syathetic nitrates, activated carbon, water softeners, deposits on 
valves of suction gas engines, eucalyptus residual oils, suctioiz gas and diesel oil, patent motor 
car headlamps, moulded goods, linen and cotton thread (comparison of properties), refrigerated 
trucks, cotton waste, effect of heat on cotton thread, cell~iloid colouring, bacteriology of sausage 
casings, wood distillation, £ire-proofing fabrics, jute substitute (patent), houseflies (eolour 
deterrants), dyeing of woollen goods, MTood's metal, silver plating, olives (chemical composition), 
lanoline for lubrication, lithography. 



73 

XII1.-FINANCIAL MATTERS AND STAFF. 
1. Pinancs.-The statement of expenditure from 1st July, 1932, to 30th June, 1933, ia 

a8 follows :- 

1. Salaries and contingencies 
2. Remuneration of Chairman and Members of Council 
3. Investigations- 

(i) Animal problems- 
(a) Black disease, walkabout disease, 

foot-rot, entero-toxaernia, and pre- 
putial disease . . . . . 1,456 

Less contributions from the Aus- 
tralian Pastoralists' Research 
Trust and the Empire Market- 
ing Board, England . . 579 

(b) Parasitology . . . . . 4,487 
Less contributions from the Aus- 

tralian Pastoralists' Research 
Trust, the Empire Marketing 
Board, and McGarvie Smith 
Institute . . . . . . 1,133 

(c) Caseous lymphadenitis (New South 
Wales) . . . . . 946 

Less contributions from the Aus- 
tralian Psstoralists' Research 
Trust and the Empire Market- 
ing Board, England. . . . 7 1 

(d) Bovine haematuria and caseous 
lymphadenitis (South Australia) . . 

(t) Tick and tick fevers, pleuro pneumonia, 
&c. .. . . . . . . 9,443 

Lms contributions from Queens- 
land Government, Council of 

(f) Entero-toxaemia (Braxy-like disease) 
Moora (Gingin) disease, &c. (Western 
Australia) . . 

@) Pregnancy disease in ewes and pulpy 
kidney in lambs . . . . 21 1 

I Less contributions from the Aus- 
tralian Pastoralists' Research 
Trust and the ampire 
Marketing Board, England 

: J . . 
(h) Peg leg disease (Queensland) . . 1 42 

Less contributions from Empire 
Marketing Board and certain 
graziers of Charters Towers 
District . . . . . . 1 42 

. . 
The maln Items of erpendlture under thls headlng are aaldea of the Admhbtrstlve Staff s t  the Council's Head OtRee . staff 8nd npkwp of Bbte 

Committees ; part salary of clerk and typiste at Auntralia House ; travaliing experma of head ofnce abff ,  nemben of the Council, kc.. and prlntIug and pener.1 
sf&a expenditure. 

t Provided from OormUdated Bevmm h d .  

F.4433.-6 

i 



E 
(z] Blowfly trapping experiments (New 

South Wales) . . . . 7 1 
Less contributions from the Aus- 

tralian Pastoralist s' Research 
Trust and the Empire Market- 
ing Board, England . . 71 

(j) Zebu cattle project . . . . 586 
Less contributions from Messrs. 

Winter-Irving and Allison, 
Queensland, Stations Ltd., 
Messrs. Meredith Menzies, & 
Co. Pty. Ltd., and C. W. 
Wright, Esq. . . . . 686 

(k) Central office salaries, &c. . .  . . . . 

Less contributions from Common- 
, wealth Bank (Rural Credits 

Development Fund) . . . . 
- 

(ii) Plant Problems-Division of Plant Industry- 
(a) Central Laboratory- £ 

Annual . . . . . . . . 4,563 
Capital . . . . . 256 

Less contribution from 
Empire Marketing 
Board, England, to- 
wards erection of plant 
house . . . . 34 

222 

(b) Experimental plot8 . . . . 
(c) Plant pathology . . . . . . 2,076 

Less contributions from Empire 
Marketing Board, England . . 369 

(d) Plant genetics . . . . . . 2,796 
Less contributions froni Empire 

Marketing Board, England . . 1,200 

(e) Plant introduction . . . . . . 
( f) Agrostolog~ . . . . . . 1,126 

Less contributions from Empire 
Marketing Board, England . . 975 

(g) Plant physiology . . . . . . 
Less contributions from Empire 

Marketing Board, England . . 
(h) Noxious plants . . . . . . 
(i) Fruit problems . . . . . . 

Less contributions from Empire 
Marketing Board, England . . 

( 7 Experimental Farm, Duntroon . . 
($1 T omato wilt . . . . . . 
(E) Plant Introduction Garden, Gatton, 

Queensland . . . . ? .  

(m) General botany . . . . . . 
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E £ E 
(iii) Entomological Problems-Division of 

Economic Entomology- 
(a) Central laboratory- . . . . . . 5,394 
(b )  Noxious weeds . . . . . . . . 1,845 
(c)  Blow-fly and buffalo-fly . . . . . . 4,579 
(d)  Orchard a ~ d  fruit pests . . . . . . 419 
(e) Field crop and pasture pests . . , . 245 
(f) Forest insects . . . . . . . . 1,598 

14,080 
Less oontributions from Empire 

Marketing Board, England, 
.Australian 1nvest)ment 
Agency Ltd. and Sir 
MacPherson Robertson . . 4,996 

9,084 
(iv) Animal Nutrition-Division of , Animal 

Nutrition- 1 
(a) Central Laboratory- . . . . 6,322 
(b)  IVaite Institute . . . . . . 1,359 
(ci Field Station, Beaufort, Victoria . . 110 
(d) Field Station, Young, New South 

Wales . . . . . . 303 
b 
! % 8,094 

Leas contributions from Common- , 
wealth Bank (Rural Credits 
Development Fund) . . 5,000 

3,094 1 
( e )  Field Station, Springsure, Queensland 233 

Less contributions from the Aus- 
tralian Pastoralisb' Research 
Trust and the Empire 
Marketing Board, England 233 

. . 
(f) Field Station, Kangaroo Island, South 

Australia . . . . . . 321 
Less contributions from the Aus- 

tralian Pastoralists' Research 
Trust and the Empire 
Marketing Doard, England 32 1 

. . 
(g) Drought feeding experiments a t  Waite 

Agricultural Research Institute, 
Glen Osmond, South Australia . . 1,408 

Less contributions from the Aus- 
tralian Pastoralists' Research 
Trust, the Empire Marketing 
Board, and the Comrnon- 

J wealth Bank (Rural Credits 
Development Fund) . . 1,408 . . 

(h) Agrostological Investigations at Waite 
f Agricultural Research Institute, - 

Glen Osmond, South Australia 450 
Less contribution from the 

Empire Marketing Board, 
England . . . . 450 . . 

At Waite Institute in co-operation with 
Empire Marketing Board and Adelaide 
University-Mineral deficiencies in pastures -- 

, - 



(v) Horticultural Problem of the Irrigation 
Settlements- 

Citricuitural- 
{a) Research Station, Griffith- 

Salaries and incidentals . . . . 
Capital . . . . . . 

h s  contributions by New South 
Wales Water Conservation 
and Irrigation Commission 

Viticultura1- 
(b) Research Station, Merbein-' 

Salaries and incidentals . . . . 
Capital . . . . . . 

h s  contributions by Dried 
Fruits Control Board and 
Woorinen Dried Fruits En- 
quiry Committee . . 

(vi) Soil Probleme- 
(a) Investigations at  Waite Institute and 

Irrigation Areas- 
Salaries, &c. . . . . 
Capital . . . . . . 
Less contributions from Common- 

wealth Bank (Rural Credits 
Development Fund) . . 

(vii) Food Preservation and Transport-- 
(a) Meat and fish investigations (Brisbane 

Abattoir) . . . . . . 
Less contribution by Queensland 

Meat Industry Board . . 
(b) Banana investigations (Queensland 

University) . . . . . . 
Less contribution by Common- 

wealth Banana Committee . . 

(c) Won-tropical h i t s  (Melb.) . . . . 
(d) Citrus preservation . . . . 

Less contribution by Board of 
Trade . . . . . . 

(e) Engineering Problems . . . 
(f) Adviser on F o ~ d  Preservation . . 

Less contributions from Cornmon- 
wealth Bank (Rural Credits 
Development Fund) . . . . 2,883 114 

(viii) Prickly Pear- 
(a) Grant for investigations . . . . . . 4,600 

Less contributions from Common- 
wealth Bank (Rural Credits 
Development Fund) . . . . 4,500 

* --- . . 
E64S wks received from sale of produce and aredlted to Tm8t Fund rsad~4~. 



(ix) Forest Produots- . , 

(a) Central Laboratorgs- 
Annual . . . . . . 9,444 
Capital . . . . . . 1,578 - 11,022 

,Less contributions- 
Commonwealth . Bank (Rural 

Credits Development 
Fund). . . . . . 

Victorian Hardwood Coy. Pty. 
Ltd. . . . . . .  

Melbourne and Metropolitan 
Tramways Board . . 

Derwent Valley Paper Co. Ltd. 
Postmaster-General's Depart- 

ment . . . . . . 
Messrs. Allen-Liversidge (Aust.) 

Ltd. . . . . .. 
Messrs. Longoni Seggel & Co. 

Pty. Ltd. . . . . 

(x) Mining and Metallurgy-- 
(a) Mineragraphic Investigations . . 

Less contribution by Australasian 
Institute of Mining and 
Metallurgy . . . . 

(xi) Radio Research- 
(a) Melbourne University . . . . 
(b) Sydney University . . . . 
(c) Adviser on Radio Research . . 

-Less contributions by Postmaster- 
General's Department . . 

(xii) Library . . . . . . . . . . . . 858 

(xiii) Contributions to Imperial Agriculturd Bureaux 
and to British Woollen and Worsted 
Association . . . . . . . . . . . . 3,125 

(xiv) Miscellaneous- 
(a) Wood taint in butter investigations . . 39 

Less contribu~ons by Australian 
Dairy Council . . . . 39 . , . 

(b) Bee investigations . . . . 124 
Less contributions from Common- 

wealth Bank (Rural Credits 
Development Fund) . . 124 

-7 . . 
(c) Thrips investigations . . . a 322 

Less contributions from the Thrips 
Investigation League . . 114 - 208 

( d )  Supplement to Catalogue of Scientific 
and Technical Periodicals in the 
Libraries of Aust.ralia . . . . . . 70 

(e) Various . . . . . . . . . . 373 
- '  65 1 

Total Item 3-Investigations . . . . . . 50,407 
- 



2. Corctributi0ns.-The following statement shows the receipts and disbursements during 
the y a r  1932-33 of the funds provided by outside bodies and recorded in the special account 
established in 1931, entitled " The Specific Purposes Trust Account":- 

Receipts Inolod- 
Ing bslancaa Expenditure 

brought forward 1932-33. 
&om 1931-32. 

e E 
Commonwealth Bank (Animal Health, Horticultural, 

Food Preservation and Transport, Prickly Pear and 
Forest Products Investigations) . . . . 22,383 . . 22,383 

Commonwealth Bank (Erection of Drought Feeding 
Building) . . . . . . 58 . . 41 

Commonwealth ~ a n k ' ( ~ e e  ~nves t i~ icons)  . . . . 161 .. 124 
Commonwealth Bank (Forest Products Investigations) 80 . . 80 
Empire Marketing Board, England (Erection of Plant 

House) . . . . . . 34 . . 34 
Empire ~ a r k e t i d g  ~oa rd , '  England (Entomological 

Investigations) . . 6,533 . . "5,729 
Empire Marketing ~ o a r d ,  ' ~ n ~ l a i d  (Plant 1ndust;i 

Investigations) . . . . . . . . 4,407 . . t4,339 
Empire Marketing Board, England (Animal Health 

and Animal Nutrition Investigations-Sheep b 

Research) . . . . 2,187 .. 1,989 
Empire Marketing Board, lZng1a;i ( ~ n i m a l  ~ e a l &  

Investigations-Cattle Research) . . . . 4,466 . . 4,466 
Postmaster-General's Department (Radio Research) . . 2,892 . . 2,886 
Australian Pastoralists Research Trust (Animal Health 

and Animal Nutrition Investigations-Sheep 
Research) . . . . . . . . . . 2,032 . . 1,989 

New South Wales Water Conservation and Irrigation Com- 
mission (Maintenance of Griffith Research Station) 1,200 . . 1,200 

Queensland Government (Animal Health Investi- 
gations-Cattle Research) . . . . . . 4,140 . . 4,140 

Council of Agriculture, Brisbane (Animal Health Investi- 
gations-Cattle Research) . . . . . . 404 . . 404 

McGarvie Smith Institute (Animal Health Investigations) 8 .. 8 
Australasian Institute of Mining and hletallurg~~ (Minera- 

li raphic Investigations) . . . . . . 252 . . 252 
Drie Pruits Control Board (Dried Fruits Investigations) 
Woorinen Dried Fruits Enquiry Committee (Dried 1,266 . . 1 1,266 

h i t s  Investigations) . . . . 
Australian Dairy Council (wood ' ~ a i n t  in ~ u t &  

Investigations) . . . . . . . . 81 . . 39 
Australian Meat Industry Employees' Union (Food 

Preservation Investigations) . . . . . . 60 . . . . 
Board of Trade (Storage and Transport of Citrus Fruit) 124 . . 124 
Melbourne and Metropolitan Tramways Board (Forest 

Products Investigations) . . . . . . 19 . . 19 
Queensland Meat Industry Board (Food Preservation - 

Investigations) . . . . . . . . 440 . . 436 
Contributions received through Graziers' Association of , 

Central and North Queensland (Peg Leg Disease 
Investigations) . . . . . . . . 134 .. 71 

Various Contributions (printing of S~lpplement to 2 

Catalogue of Scientific and Technical Periodicals in 
Libraries of Australia) . . . . . . 267 . . . . 

Australian Investment Agency Ltd. (Termite Investi- 
gations), Division of Economic Entornolog) . . 75 . . 75 

Sir MacPherson Robertson (Entomological Investigations) 200 . . 14 
Thrips Investigation League (Thrips Investigations) . . 150 .. $150 
Messrs. Winter Irving and Alison (Zebu Cattle Project) 477 . . 146 

Carried forward . . 40,309 39,185 
include8 a 2 1  on account d 1981-32 expenditure. t Jndudes £173 on account of 1931-32 expenditure. $ Incl~ldea 236 on account of 

193133 expenditure. 



79 

aace¶pt# Inclnd- 
ing balnncas 

brought forward Expenditan 
&Om 1981-82. 193233. 

£ £ 
Broughtforward .. 40,309 39,185 

Queensland Stations Ltd. (Zebu Cattle Project) 150 .. 146 
Meredit>h Menzies & Co. Pty. Ltd. (Zebu Cattle ~roject j  475 . . 147 i 

C. IV. Wright, Esq. (Zebu Cattle Project) . . . % 475 . . 147 1 
Derwent Valley Paper. Co. Ltd. (Reconditioning of Ex- i 

perimental Paper Machine) . . . . . . 96 . . 
Commonwealth Banana Committee (Banana Investi- 

gations . . 270 . . 
Grifiith ~esearc< station ('citriculGra1 ~nvestigatiodi) 645 . . . . 
Postmaster-General's Departmedt (Forest Products 

Investigations) . . 20 . . 
Messrs. dllen-Liversidge ( ~ u s t . )  l id. Forest Produc't; 

Investigations) . . 11 . . 
Victorian Hardwood Co. yty.  ti.' (Forest 'Produots 

Investigations) 
N'essrs. Longoni Seggel ' & Co. 'I&. L C ~  (~ore; 

Products Investigations). . . . . . . 3 .. 
I 

56,672 . . 
k 

?A 3. Staf.-The following is a list of the staff of the Council as a t  the 30th June, 1933. The . 
list does not include typists, laboratory assistants and labourers, &c. 

1. HEAD OFFICE STAFF. 
Chief Executive Officer-A. C. D. Rivett, M.A., D.Sc., F.A.C.I. 
Secretary-G. Eightfoot, M.A. 
Assistant Secretary-G. A. Cook, DI.Sc., B.P.E., A.A.C.I. 
Chief Clerk and Accountant--H. P. Breen. L.I.C.A. 
Library- 

Librarian and Scientific Assistant-Miss E. Archer, M.Sc. 
Assistant Librarian-Miss* A. L. Kent. 

Accounts, Stag, Stores- 
M. 6. Grace, L.I.C.A. 
J. Derum. 

Orders- 
R. W. Constable. 

Rewrds- 
P. Domec Carre. 
H. T. Chadwick. 
W. Gillespie. 

Clerical Assistant to Chief Executive Officer-Miss A. Slattery, B.A. 
Clerical Assistant to Chairman-Xrs. N. Roberts. 
Clerical Assistant, Waite Institute-Miss J. L. Thomas. 
Local Secretary, Canberra-R. F. Williams. 

1 

2. SECRETARIES OF STATE COMMITTEES. 
New South Wales- 

, z Mrs. N. Roberts, 906 Culmu!la Chambers, Castlereagh-street, Sydney. 
Victoria- 

G. A. Cook, M.Sc., B.M.E., A.A.C.I., 314 Albert-street, East Melbourne. 
Queenshnd- 

Miss H. F. Todd, corner Ann and Edward streets, Brisbane. 
Soolth Australia- 

J. Ward Walters, Division of Animal Nutrition, University of Adelaide. 
Western Australia- 

L. IV. Phillips, M.Sc., A.A.C.I., Box K766, General Post Office, Perth. 
Tasmania- 

F. J. Carter, Box 631B., General Post Office, Hobart. 
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3. AUSTRALIA HOUSE, LONDON. 
Representative in Britain-I?. L. McDougall, C.M.G. (part-time), 

4. DIVISION OF PLANT INDUSTRY. 
At Canberra- 

Chief-B. T. Dickson, B.A. (Queen's Can.), Ph.D. (Cornell). 
Senior Plant Pathologist--H. R. Angell, B.Sc.Agr., (McGill), M.S. (Wis.) Ph.D. 

(Wis.) 
Senior Plant Geneticist--J. R. A. McMillan, B.Sc.Agr. (Syd.), M.S. (Cornell). 
Senior Plant Introduction Officer-A. McTaggart, B.S.A. (Toronto), M.S.A. 

(Cornell), Ph.D. (Cornell). 
Assistant Botanist-C. Barnard, M.Sc. (Syd.). 
Assistant Plant Pathologist--W. L. Geach, B.Sc. (Bristol). 
Junior Plant Pathologis+-Miss P. H. Jarrett, M.Sc. 
Junior Plant Pathologist-W. V. Ludbrook, B.Agr.Sc. (Adel.), Ph.D. (Wis.). 

From 1st December, 1932. 
Junior Plant Introduction Officer-W. Hartley, B.A. Dip. Agr. (Cantab.). 
Junior Plant Geneticist---H. F .  Smith, B.Sc. (Agr.), (Edin.), M.S.A. (Cornell). 
Junior Plant Geneticist--C. S. Christian, I3.Sc. &r. (Q'land). M.Sc. (Min.). From 

22nd May, 1933. 
Technical ~ss j s tan t  (Genetics)-J. A. Harris, B.Sc.Agr (resigned 2nd June, 1933). I 

Technical Assistant (Genetics)-K. Loftus Hills, B.Agr.Sc. 
Junior Botanist (Agrostological Investigations)-H. K. @. Mair, B.So. 
Assistant Physiologist-J. Calvert, M.Sc. (Belfast), F.L.S. 
Junior Plant Physiologist-C. G. Grecnham, B.Sc. Prom 28th September, 1932. 
Biometrician-Miss P. E. Allan, M.A., Dip. Ed. 
Assistant Botanist (Agrostological Investigations)-T. B. Paltridge, B.&. 
Chemist-E. H. Kipps, B.Sc. 
Librarian (part-time)-Mrs. L. M. Willings, B.A. (resigned loth March, 1933). 
Librarian (part-time)-Miss A, Taylor, B.Sc. (commenced 27th February, 1933). 

At Waite Agricultural Research Institute, South Austral&- 
Assistant Plant Patho!ogist--J. G. Bald, B.Agr.80. 

At University of l'asrnania, Hobavt- 
Senior Plant Pathologist-W. H. Carne, P.L.S. 
Junior Plant Pathologist-D. Martin, B.Sc. Prom 28th December, 1932. 

6. DIVISION OF SOILS. - 
At Waite Agric2clturaE Research Institute- 

Chief-Professor J. A. Prescott, M.Sc., A.A.C.I. (part-time). 
Soil Survey Bfficer-J. K. Taylor, M.Sc., M.Agr.Sc., B.A. 
Assistant Field Officer-T. J. Marshall, B.Agr.Sc. 
Assistant Chemist--H. G. Poole, M.Sc., A.A.C.I. (resigned 14th December,,l932). 
Assistant Chemist-J. S. Hosking, B.Sc. 
Assistant Field Officer-P. D. Hooper. 

At Commonwealth Research Station, Grtjith- 
Assistant Soil Chemist--H. N. England, B.Sc., A.A.C.I. (Seconded to New 

South Wales Water Conservation and Irrigation Commission). 
Temporary Chemist-A. Howard, M.Sc. 

At University of Tasmunia- 
Assistant Soil Chemist-C. G. Stephens, B.Bc. 

6. IRRIGATION SETTLEMENT PROBLEMS. 
Commonwealth Research Station, Grz$th- 

Lia,ison Officer-F. K. Watson, M.A., B.Sc., A.M.1nst.C.E. (part-time). 
Officer-in-Charge-a. S. West, B.Sc., M.S. 
Accountant :part-time)-D. Chalmers. 
Orchard Superintendent-B. 13. Martin. 
Field Assistant--S. Smith-White, B.Sc. Agr. (ceased 21 st December, 1932.) 
Field Assistant-R. R. Pcnncfather, B. Agr.Sc. (commenced 15th December, 1932). 
Clerical Assistant--Miss 5, Beck, 



Commolzwe~lth Batemoh Stdim, Merbeios-- 
Officer-in-Charge-A. V. Lyon, M.Agr.Sc. 
Agricultural Officer-J. E. Thomas, B.Sc., B.Agr.So., B.v.80. 
Technical Assistant-D. V. Walters, B.Agr.8~. 
Technical Assistant--A. L. Tisdall, B.Agr.Sc. 
Genera1 Assistant--J. E. Giles. 
Research Officer (part-time)-A. C. Ingerson. 

7. DIVISION OF A ~ L  HEALTH. 
At Head OM, Melbmrne- 

Acting Chief-J. A. Gilruth, D.V.Sc., M.R.C.V.S. 
At Nelbourne University Veterinary Research Institute- 

Veterinary Officer-D. Murnane, B.V.Sc. 
Technical Assistant-Miss C. Eales, B.Sc. 

At Adelaide Hospital Pathological Laboratory- 
Veterinary Officer-C. G. Dickinson, B.V.Sc. 
Chemist--A. T. Dann, M.Sc. (to 2nd April, 1933). 

Townsuille (North Queensland) Cattle Reseu~ch Stat& 
Officer-in-Charge-A. W. Turner, D.Sc., D.V.Sc. 
Veterinary 0fficer-J. Legg, D.V.Sc., M.R.C.V.S. (seconded from the Queensland 

Department of Agriculture and Stock). 
Veterinary Field Officer-R. B. Kelley, B.V.Sc. 
Assistant Bacteriologist--A. D. Campbell, B.V.Sc. 
Chemist--A. T. Dann, M.Sc. (from 3rd April, 1933). 
Assistant Ba~t~eriologist--A, T. Dick, B.Sc. (from loth January, 1933). 
Clerical Assistant-Miss E. Horne (ceased 13th March, 1933). 
Clerical Assistant-Miss M. Camp (commenced 15th March, 1933). 

At Department of Agriculture, Wester% Australia- 
Veterinary Officer-H. W. Bennetts, D.V.So. (seconded from Department of 

Agriculture, Western Australia). 
F. D. McHaster Arzirnal Health Laboratory, University of Sydney- 

Officer-in-Charge-I. Clunies Ross, D.V.Sc. 
Haemtologist--W. A. Carr Fraser, D.Sc., B.V.Sc. 
Bacteriological Technician-E. Parrish. 
Field Officer-N. P. Graham, B.V.Sc. (seconded to Australian Pastoral Research 

Trust as frem 1st October, 1932). 
Assistant Parasitologist-G. Kauzal, D.V.Sc. 
Assistant Veterinary Officer-W. I. B. Beveridge, B.V.Sc. 
Assistant Bacteriologisb-E. Nunch-Petersen, M.Sc., (temporary). 
Clerical Agsistant-Miss H. A. N. Turner, B.Arch. 

8. DIVI~ION OF ANIMAL NUTRITION. 
At the University of Adelaide- 

Chief-Sir Charles J. Martin, Kt., C.M.G., M.B., D.Sc., F.R.S. 
Senior Biological Officer-H. R. Marston. 
Chief Assistant--J. Ward Walters, 
Field Officer-E. W. Lines, B.Sc. 
Chemist-R. G. Thomas, B.Sc. 
Assistant--J. D. 0. Wilson. 
Assistant Chemist-J. W. H. Lugg., B.Sc. (W.A.), M.Sc. (Melb.), A.I.C., A.A.C.I. 
Statistical Recorder-G. W. Bussell. 
Chemical Assistant-F. C. Farr. 
Assistant Technician (Drought-Feeding)-H. Munz. 

At W a e  Agricultural Research Institute- 
Assistant Field Officer-A. W. Peirce, B.Sc. 
Agrostologist--A. B. Cashmore, B.Sc. (Agric.). 

At " Buln Gherin " Sheep Station, Beaufort, Victoria- 
Field Assistant-A. R. Beggs. 

At " Meteor Downs " Sheep Station, Springsure, Quemsktrtcl- 
Field Assistant-4. Brown. 

At " Wambanumba " Field Station, Youy ,  New South Wah- 
Field Assistant--R. Tout. 



9. MINERAL DEFICIENCY OF PASTURES INVESTIOATION. 
At the Waite Agricultuml Research Igastitute- 

Agronomist--K. 31. Fraser, B.Ap.Sc. 
Analytical Chemist-R. E. Shapter, A.A.C.I. 

10. DIVISION OF ECONOMIC ENTOMOLOGY. 
At Canberra- 

Chief-R. J. Tillyard, M.A., Sc.D. (Cantab.), D.Sc. (Sydney), F.R.S. 
Senior Entomologist-A. J. Nicholson, D.Sc. 
Senior Ent'orn~lo~ist-G. F. Hill. 
Senior Systematic Entornologist-A. L. Tonnoir. 
Senior Entomo!ogist--I. M. Mackerras, B.Sc., M.B., Ch.M. 
Senior Entomologist-G. A. Currie, B.Sc., B.Agr.Sc. 
Entomologist-(Thrips Investigations)-J. W. Evans, B.A. (at Waite Institute). 
Entomologist (Termite Investigations)--F. G. Holdamay, M.Sc., Ph.D. 
Junior Entomologist-H. JVillings, B.A. (resigned 13th February, 1933). 
Junior Entomologjst-Miss M. Fuller, B.Sc. 
Junior Entomologist (Blowfly Investigations)-Mrs. M. J. Mackerras, M.Sc., M B 
Junior Systematic Entomologist--Miss W. P. Rent-Hughes, M.Sc. (resigned 31 st 

August, 1932). 
8 Junior Systematic Entomologist--Miss L. F. Graham, B.A (resiped loth 

November, 1932). 
Field As~istant-T. Greaves. 
Veterinary Officer (Sheep Blowfly Investigations)-C. R. Mulhearn, B.V.Sc. 3 

Librarian (part-time)-Mrs. L. M. Wiiiings, B.A. (resigned 10th March, 1933). 
Librarian (part-time)-Miss A. Taylor, B.Sc. (commenced 27th February, 1933). 

At Fa~nTzam House Laboratory, Englaqzcl- 
Entomologist--8. Garthside, B.Sc.Agr., M.Sc. 

At Buitenzorg, J am,  and ATorther% Australia- 
Investigator (Buffalo-fly)-Professor E. Handschin, (ceased 22nd September, 

1933). 
Junior Entomologisl+G. L. Windred, B.Agr.Sc. (resigned 19th May, 193 3). 

I n  h70rthern Austra'.i'n- 
Junior Entomo!ogist-T. G. Campbell. 

I n  Western Australia- 
Assistant Entomo?ogist--H. Womersley, (resigned 31st December, 1932). 

At State College, Manhattan, Kansas, U.8.A.- 
Junior Entomo:ogist--8. G. Kelly, M.S. (Agr.). 

11. DIVISION OF FOREST PRODUCTB. 
tit Head O$ice, Melbourne (temporarily)- 

Chief-I. H. Boas, M.Sc., A.A.C.I. 
Deputy Chief-S. A. Clarke, B.E., A.M.I.E. (Aust.). 
Senior Chenlist-JY. E. Cohen, B.Sc., A.A.C.I. 
Senior Seasoning Officer-C. S. Elliot, B.Sc. 
8enior Preservation OEcer-J. E. Cummins, B.Sc., M.S.(Wis.), A.A.C.I. 
Senior Wood Anatomist--EI. E. Dadswell, BI.Sc., A.A.C.I. I 

At Head Cb$ice, Melbourfie (temporarily)-continued. 
Assistant Timber Testing Officer-I. Langlands, B.E.E. 
Seasoning Officer-W. 1,. Greenhill, B.E., Dip.8~. . 
Utilization Officer-R. F. Turnbull, B .E. 
Assistant Chemist--A. G. 'Charles. 
Assistant Chem:st--A. 13. Jamieson, M.Sc. 
Assistant M700d Technologist-Miss M. D. Burnell, B.Sc. (resigned 12th 

December, 1032). 
Assistant Seasoning Officer-A. J. Thomas, Dip.For. 
Assistant Wood Anatomist-Miss A. M. Eckersley, M.Sc. 
Technical Assistant (part time)-Miss J. Galbraith. 
Librarian and Records Clerk-bliss I. Hulme. 
General Assistant-S. G. McNeil . 
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12. COLD STORAGE INVESTIGATIONS. 

At Brisbane Abattoir- 
Officer-in-Charge-J. R. Vickery, M.Sc., Ph.D. 
Assistant Investigator-N. E. Holmes, R.E.E. 
Assistant Biochemist-W. A. Empey, B.V.So. 
Assistant Biochemist-W. J. Scott, B.Agr.Sc. 

At University of Melbourne- 
Advisor and Investigator-Associate-Professor W. J. Young, D.Sc. (part time) 
Assistant Biochemist--S. A. Trout, M.Sc., Yh.D. 

4 Assistant Biochemist-I?. E. H~zelin, B.Sc., Ph.D. (Cantab.). 3 

At University of Queenslnnd- 
Assistant Biochemist-E. JV. Hicks, B.Sc. 
Assistant Plant Pathologist-Miss 8. Hoette, M.Sc. (temporary from 1st 4 

January, 1933). 

13. R o x o  RESEARCH. 

At Univei.sity of nifelbourne- I ' :  Senior Investigator-G. H. Munro, M-Sc. L 

Investigator-R. 0. Cherry, M.Sc. (resigned 15th January, 1933). 
I At University of Sydney- 

Senior Investigator-A. L. Green, M.Sc., A.M.I.R.E. 
Investigator-D. 3'. Nurtp,  B.$c., Ph.D. 

14. OTHER INVESTIGATIONS. 
illineragraphic Investigatiofis- 

Investigator-F. L. Stillwell, D.Sc. 

Wood Taint  in Butter Investigations- 
Investigator-W. J. Wiley, M.Sc., (returned to Department of Agriculture and 

Stock, Rrisbane, on 31st October, 1932). 

Thrips I.lzvestigation-- 
Entomologist-J. W. Evans, B. A. (at Waite Institute). 
Assistant Entomologi st--H C. Andrewartha, Li.Ag.8~. (W.A.), M.Agr.Sc. (Melb). 

-(at University of Melbourne). 
Assistant Entornologist--Miss H. V. Steele, M.Sc. (at University of Melbourne). 
Chemist--H. V. Wheeler, B.Sc. (at Waite Institute). 

i 

X1V.-ACKNOJVLEDG1\11ENTS. 
The Council desires to aclknowledge the very valuable assistance so freely afforded by 

many organizations and individuals. It is also desired to make special reference to the various 
State Departments, particularly those of Agriculture, and to the Universities. The help these 

L bodies have given in affording laboratory accommodation and the use of their other facilities 
has been invaluable. Other organizations, including Commonwealth Departments and 
independent bodies, have also been particularly helpful. In addition to those who have been 

I- specified in the main part of this report, mention must also be made of many other - private individuals who have taken a keen interest in the work of the Co~mcil and afforded it 
much help, both financial and otherwise. 

(Sgd.) G. A. JULIUS, Chairman, 
A. C. D. RIVETT, Deputy Chainnan Executive Commit tee. and Chief Executive Officer, 
A. E. V. RICHARDSON 

G. LIGHTFOOT, Secretary. 
October, 1933. 
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APPENDIX. 

COUNCIL (AS AT 3 0 ~ ~  JUNE, 1933). 

EXECUTIVE. 
Sir George A. Julius, Kt., B.Sc., B.E. (Chairman). 
A. C. D. Rivett, M.A., D.Sc. (Deputy Chairman and Chief E ~ i m  Ojfcer). 
Professor A. E. V. Richardson, M.A., D.Sc. 

CHAIRMEN OB S T A ~  COUITTEEB. 
Professor R. D. Watt, M.A., B.Sc. (New South Wales). 
W. Russell Grimwade, B.Sc. (Victoria). 
Professor H. C. Richards, D.Sc. (Queensland). 
Sir Walter J. Young, K.B.E. (South AuatraIia). 
B. Perry (Western Australia). 
P. E. Keam (Tasmania). 

Sir David Orme Masson, K.B.E., M.A., D.Sc., L.L.D., F.R.S. 
Professor E. J. Goddard, B.A., D.So. 
Profeseor H. A. Woodruff, M.R.C.V.S., $0. 

STATE COMMITTEES (AS AT 30~x1 JUNE, 1933). 

NEW SOUTH WALES. 
Professor R. D. Watt, M. A., B.Sc. (Chairman). 
E. C. Andrews, B.A., F.G.S. 
Professor Sir Henry E. Barraclough, K.B.E., V.D., B.E., M.M.E., M.Inat.C.E., M.1.Meah.E. 
Professor H. G. Chapman, M.D., B.S. 
G. P. Darnell-Smith, D.Sc., B.I.C. 
C. H. Hoskins. 
The Hon. Sir Norman W. Kater, Kt., M.L.C., M.B., Ch.H. 
F. Leverrier, K.C., B.A., B.Sc. 
P. D. McMaster. 
J. Nangle, O.B.E., F.R.A.S. 
E. D. Ogilvie, B.A. 
Professor T. G. B. Osborn, D.Sc. 
Professor J. D. Stewart, M.R.C.V.S., B.V.8c. 
a. D. ROSS. 

Vrc~osra. 
W. Russell Grimwade, B.Sc. (Chairman) 
Emeritus-Professor Sir David Orme Alasson, K.B.E., M.A., D.Sc., LL.D., F.R.S. 
Professor W. E. Agar, M.A., D.Sc., F.R.S. 
W. Baragwanath. 
W. P. Cuming (died May, 1933). 
Sir Herbert W. Gepp, Kt., M.Aust.I.M.M., M.Am.1.M.M. 
G I .  D. Kelly, LL.B. 
Professor W. N. Kernot, B.C.E., M.Meoh.E., M.1nst.C.E. 
Emeritus-Professor Sir Thomas R. Lyle, M.A., D.$c., F.R.S. 
H. A. Mnllett, B.Agr.8~. 
F. J. Rae, B.Agr.Sc., B.Sc. 
W. E. Wainwright, A.S.A.S.M., M.Aust.I.M.M., M.Am.1.M.M. 
L. J. Weatherly, M.A. 
Associate-Professor W. J. Young, D.So. 

SOUTH AUITBILIA. 
8ir Walter J. Young, K.B.E. (Cirairm&n). 
E. H. Bakewell. 
L. B. Bull, D.V.Sc. 
Professor Kerr Grant, M.Sc., F.1nst.P. 
W. A. Hargreaves, M.A., B.C.E., D.Sc., P.I.C. 
W. J. ~i l1 . -  
Professor T. H. Johnston, M.A., D.Sc. 
Sir Charles J. Martin, Kt., C.M.G., M.B., D.So., LL.D., F.R.C.P., F.R.8. 
Professor A. J. perkins. 
F. T. Perry. 
Professor J. A. Prescott, D.Sc. 
L. K. Ward, B.A., B.E., D.Sc. 
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QuEnNa~awo. 

Professor H. C. Richards, D.Sc. (Chairman). 
Professor H. Alcock, M.A. 
J. D. Bell. 
J. C. Bmnnich, F.I.C. (Died 3/7/33). 
E. Graham. 
J. B. Henderson, O.B.E., B.I.O. 
T. L. Jones. 
A. J. B. McMaster. 
Professor J. K. Murray, B.A., B.%.&. 
Professor T. Parnell, M.A. 
Professor B. D. Steele,iD.Sc., F.R.S., F.I.C. 
W. L. Payne. 

. WESTEBN A u a m u .  
B. Perry, (Chairman). 
F. G. Brinsden, M.I.M.N., M.Aust.1.M.M. 
Professor E. de Courcy Clarke, M.A. 
J. D. Hammond. 
8. L. Kessell, M.Sc., Dip.For. 
E. H. B. Lefroy. 
Professor G. E. Nichoile, D.Sc., A.R.C.Sc., F.L.S. 
Professor A. D. Ross, M.A., D.Sc., F.R.S.E., F.1nst.P. 
E. S. Simpson, D.Sc., B.E. 
G. L. Sutton. 
Professoi H. E. Whitfield, B.A., B.E., M.I.M.M., M.I.E.Auat. 
Professor N. T. M. Wilsmore, D.Sc., F.I.C., M.1.Chem.E. 

TASMANIA. 
P. E. Ream, (Chairman). 
N. P. Booth, F.I.C. 
Professor A. Burn, KSc., B.E. 
H. A. Curtis, A.M.Am.I.E.E., A.M.I.E,Aust. (died May, 1933). 
Professor A. L. McAulay, M.A., B.So., Ph.D., F.1nst.P. 
D. 0. Meredith, A.Inat.M.M., M.I.E.Aust., M.A.C.S. 
A. K. McGaw. 
I?. H Peacock. 
R. 0. Shoobridge 
8. W. Steane. 
F. E. Ward. - 

STANDING COMMITTEE ON AGRICULTURE (STATE MEMBERS). 
Professor A. J. Perkins, Director, Deyaltment of Agriculture, South Australia (CIhairmcm). 
H. A. Mul!ett, Director, Depaitment of Apiculture, Victoxie. 
E. Graham, Uoder-Secretary, Department of Agriculture and Stock, Queewland. 
B. D. Ross, Under-Secretary, Department of Agricultwe, New South Wales. 
G. L. Sutton, Director, Department of Agriculture, Western Australia. 
3'. E. Ward, Director, Department of Agriculture, Tasmania. 

COMMONWEALTH RESEARCH STATIONS, MERBEIN AND GRIPFITH-COMMITTEE OF CONTROL. 
B. T. Dickson, B.A., Ph.D., Chief, Division of Plazt Industry, C.S.I.R. 
Professor J. A. Prescott, M.Sc., Waite Agricultural Research Institute, University of Adelaide. 
F. K. Watson, M.A., B.Sc.(Agr.), B.Sc., A.U.I.C.E., Water Conservation and Irrigation Commission, 

GrSth,  New South Wales, 

COMNOXWEALTH RESEARCH STATION, MERBEIN-ADVISORY COMMITTEE. 
D. C. Winterbottom, Mildura Packers' Association (Chairman). 
S. P. Bromfield, State Rivers and Water Supply Commission, Victorie. 
A. Lever, Mildura Shire Council. 
A. V. Lyon, bI.Agr.Sc., Commonwealth Researoh Station, Merbein. 
F. E. Watson, M.A., B.Sc.(Agr.), B.Sc., A.M.I.C.E., Water Conservation and Irrigation Commission, 

GriBith, New South Wales. 
3. A. Lochhead, Mildura Shire Council. 
A. E. Cameron, Red Cliffs Settlement. 
D. F. Gordon, Citrus Growers' Association, Merbein. 

COMMONWEALTH RESEARCH STATION, GRIFFITH-ADVISORY COXMITTBE. 
E". K. Watson, M.A., B.Sc.(Agr.), B.Sc., A.M.I.C.E., Water Conservation and Irrigation Commission, 

Griffith, New South Wales (Chairman). 
A. G. Kubank, PiIurrumbidgee Irrigation Rice Growers' Co-operative Society. 
A. V. Lyon, N.Agr.Sc., Commonwealth Research Station, Merbein. 
P. H. Rutlidge, Yenda Producers' Co-operative Society Ltd. 
J. S. Vagg, Gri£fith Pruit Growers' Co-operative Co. 
E. S. West, B.Sc., M.S., Commonwealth Research Station, Gdi th .  
V. C. Williams, Nurrurnbidgee Irrigation Asas Research Bureau, C ~ t l ~  



POISON PLANTS COMMITTEE. 

H. Finnemore, B.Sc., Departnzent of Pharmacy, University of Sydaeg (Ciiccdrman). 
B. T. Dickson, B.A., Ph.D., Chief Division of Plant Industry, C.S.I.R. 
Professor J. C. Earl, D.Sc., Ph.D., F.I.C., Department of Organic Chemistry, University of Sydney. 
Colonel Mas Henry, RI.R.C.V.S., Dctpnrtment of Agriculture, New South Wales. 
Professor T. G. B. Osborn, D.Sc., Department of Botany, University of Sydney. 
Associste-Professor H. J. Priestly, R.I.D., Ch.M., B.dc., Department of Physiology, University of Sydney, 
H. Seddon, D.V.Sc., Glenfield Veterinary Research Station, Department of New South Wales. 
G. P. Darnell-Smith, D.Sc., Botanical Gardens, Sydney. 
J. A. Gilruth, D.V.Sc., M.R.C.V.S., &c., Acting Chief, Division of Animal Health, C.S.I.R. 

CITRUS PRESERVATION COMMITTEE. 

Associate-Professor W. J. Young, D.Sc., Biochemistry School, University of Nelbourne (Chairman). 
W. D. Bracher, J7ictorian Railways. 
Captain D. Halhed, Victorian Central Citrus Association. 
J. IIepbnrn, Works Manager and Chief Engineer, Government Cool Stores, Victoria Dock, Melbourne. 
G. E. Kitchen-Kerr, Victorian Central Citrus Association. 
F. M. Read, M.Agr.Sc., Department of Agriculture, Victoria. 
W. Ranger, Corninittee of Direction of Fruit Marketing, Queensland. 
J. R. Vickery, N.Sc., Ph.D., Section of Food Preservation and Transport, C.S.I.R. 

RADIO RESEARCH BOARD. 

Professor 3. P. Madsen, B.E., D.Sc., Department of Engineering, University of Sydney (Chuirman). 
H. P. Brown, M.B.E., M,I.E.E., Postmaster-General's Department. 
Electrical-Commander P. G, Cresswell, Department of Defence. 
Professor T. H. Laby, M.A., Sc.D., F.I.P., Department of Natural Philosophy, University of Melbourne. 

1 MINERAGRAPHIC COHMITTEE. 
Professor E. W. Skeats, D.Sc., A.R.C.So., F.G.S., Geology School, University of Melbourne. 
W. E, Wainwright, A.S.A.S.M., M.Aust.I.Xl.M., M.Am.I.M.M., Australasian Institute of Mining and 

Metallurgy. 

FRUIT PROCESSING COMMITTEE. 
- 

(Forme8y Sulphuring of Apricots Committee.) 
I A. V. Lyon, M.A~I.S~., Commonwcslth Research Station, Merbein. 
I W. R. Jewell, M.Sc., Research Chemist, Department of Agriculture, 'Victoria. 

G. Quinn, Chief Horticultural Officer, Department of Agriculture, South Australia. 
I 

C. G.  Savage, Director of Fruit Culture, Deyartment of Agricultwe, New South Wales. 
F. de Castella, Departmant of Agriculture, Victoria. 

ADVISORY COMMITTEE ON PASTORAL PROBLEMS. 

A. C. D. Rivett, M.A., D.Sc., Council for Scientific and Industrial Research (Chuirman). 
G. L. Aitkin, Australian Pastoralists' Research Trust. 
G. D. Kelly, LL.B., Australian Pastoraliets' Research Trust. 
Sir Charles Xartin, Kt., C.M.G., M.B., D.Sc., LL.D., F.R.C.P., F.R.S., Chief, Division of Animal Nutrition. 
J. A. Gilruth, D.V.Ss., Acting Chief, Division of Animal Health, C.S.I.R. 

COMMITTEE ON SUPPLEMENTS TO THE CATALOGUE OF SCIENTIFIC PERIODICALS. 

E. R. Pitt, B.A., Public Library of Victoria. 
W. H. Ifould, Public Library of New South Wales. 
Mise E. Archer, M.Sc., Council for Scientific and Industrial b e a r o h .  

B.---COMMITTEES CON TROLL IN^ WORK IN WHICH THE COUNCIL IS CO-OPERATING. 
EXECUTIVE COXMITTEE, AUSTRALIAN TOBACCO INVESTIGATION. 

J. H. Starling, Primo Minister's Department (Chairman). 
The Hon. J .  Gunn, Development Branch, Prime Minister's Department. 
A. C. D. Rivett, M.A., D.Sc., Council for Scientific and Industrial Research. 

SCIENTIFIC PUBLICATIONS COMMITTEE. 

8. G. MeFarlane, Commonwealth Treasury (Acting Chairntan) 
A. C. D. Rivett, M.A., D.Sc., Council for Scientific and Industrial Research. 
H. J. Sheehan, Secretary, Commonwealth Treasury (Abroad). 
W. G. Woolnough, D,Sc., Geological Adviser to the Commonwealth. 



CATTLE RESEARCH ADVISORY COMMITTEE. ' 

(For Townsville Station.) 
E. E. D. White, Queensland United (Jrazier's Association (Chairman), 
J. L. Wilson, Queensland United Graziers' Association. 
F. M. Bell, Queensland United Graziers' Association. 
R. C. Philp, Queensland United Graziers' Association. 
N. Bourke, Queensland United Graziers' Association. 
D. M. Fraser, Queensland United Graziers' Association. 
P. A. Brown, Queensland United Graziers' Association. 
Professor 8. C. Richards, D.Sc., University of Queensland. 
E. Graham, Department of Agriculture and Stock, Queensland. 
A. H. Cory, M.R.C.V.S., Department of Agriculture and Stock, Queensland. 

C.S.I.R. FOOD PRESERVATION COMMITTEELQUEENSLAND BRANCH. 

E. F. Sunners, Queensland Meat Industry Board (Chairman). 
W. Ranger, B.Sc.,Committee of Direction of Pruit Marketing, Queensland. 
Associate-Professor W. J. Young, D.Sc., Biochemistry School, University of Nelbourne. 
J. R. Vickery, M.Sc., Ph.D., Food Preservation and !l'r,~nsport Section, C.S.I.R, 
Professor L. S. Bagster, D.Sc., University of Queensland. 

C.S.1.R. FOOD PRESERVATION COM31ITTEE-QUEENSLAND BRANCR. 
FRUIT PRESERVATION RESBARCH SUB-COMMITTEE. 

(Formerly B a n a m  Maturation apnd Transport Committee.) 

W. Ranger, B.Sc., Committee of Direction of ITruit Marketing, Queensland ( C h i r m n ) .  
Professor L. S. Bagster, D.Sc., Department of Chemistry, University of Queensland. 
Associate-Professor W. J. Young, D.Sc., Biochemistry School, University of Melbourne. 
GI. Williams, Director of Fruit Culture, Department of Agricdture and Stock, Queensland. 
T. E. Maloney, Commissioner's Inspector, Queensland Railways, Brisbane. 
J. R. Vickery, M.Sc., Ph.D., Footi Preservation and Transport Section, C.S.T.R. 

ADVISORY COMMITTEE ON FRUIT COOL STORAGE INVESTIGATIONS. 

Associate-Professor W. J. Young, D.Sc., Biochemistry School, University of Melbourne (Chairman). 
D. B. Adam, B.Sc.Agr., Department of Agriculture, Victoria. 
F. M. Read, M.Sc.Agr., IIorticulturd Division, Department of Agriculture, Victoria. 
J. R. Vickery, M.Sc., PhD., Food Preservation and Transport Section, C.S.I.R. 

'' COAST DISEASE " COMMITTEE. 

ADELAIDE. 

Sir Charles J. Martin, Kt., C.M.G., &c., Chief, Division of Animal Nutrition, C.S.I.R. (Chairman). 
J. A. Gillruth, D.V.Sc., M.R.C.V.S., Acting Chief, Division of Anirnal Health, C.S.I.R. 
1,. B. Bull, D.V.Sc., Government Laboratory of Bacteriology and Pathology, Adelaide Hospital. 
Professor J. A. Prescott, D.Sc., Chief, Division of Soils, C.S.I.R. 
H. R. Marston, Division of Animal Nutrition, C.S.I.R. 
C. G. Dickinson, B.V.Sc., Division of Animal Health, C.S.I.R.. 
R. H. I?. McIndoe, M.R.C.V.S., Deputy Chief Veterinary Officer, Stock and Brands Department, South 

Australia. 
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