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COilIMONn'EALTH OF AUSTRALIA, 

for Scientific and Industria Research. 

NINTH ANNUAL REPORT FOR YEAR ENDED 3 0 ~ ~  JUNE, 1935. 

I. INTRODUCTION. 

1. The Colsnci1.-The Council for Scientific and Industrial Research consists of the following 
members, x iz. :- 

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

(b) The Chairman oi each of the six State Committees. 
(c) Such &her members as the Council, with the consent of the Minister, GO- opt^ 

reason of thcir scientific kaowiedge. 
A list of the members of t3Le Council is given in an Appendix to this Report. 
Ordinarily tlze Couizcil meets t>wice a year, one meeting being held sufficiently early to 

permit of the omsideratiun of t b  draft  sth hates of Xxpcnditure ior the iolloa.lng financial 
year. During the year 1934-36, however, only one Session of the Council was held, ~ i z . ,  the 17th 
session, wh i~h  took Flace at  nlelbourne in Jsiiuary, 1935. 7 he session extended over tlhrce days 
and ~ \ - : ~ s  opened by the ?Xii~istcr (Senator tlrc Hun. A. J. 3!eLscllian), who c~~ngratulated the C'hief 

[ lilrcccnti~e Officer of the G'oun~il, Sir David Rirett, K.C.M.C., A2.A., D.Sc., and tlle Chairrrlan 
of the Victoricn State Cornn,ittee, Mr. W. Rcssell Grimwade, CY.B.E., B.Sc., 011 the honours which 
had keen coi~ierrecl on them Ly I l i ~  Majesty the King. T l~e  Minister also welcomed Mr. G. S. 
Coln-tan, Generzl blsnager, Austm1i;rn 1;slc:fc-s arid 'iLlortgage Co. litd., Jidboorne, who liad 
recently keen ap~~'in"Cd ELS a i~ ,eu.L~r  of tlie Council. 

Senator M(LccE-~lan announced that the Cclmn~onwealth Government had decided to 
make a r a n  of P25,C00 ~ v ~ i l c b l e  lor the erection and equipment of a Porest Products Laboratory, 
a:ld ss SUS:, of S6,OC.O for a new laboratory a t  the Coun:il's Viticultura,l Research Station at  Merbein, 
and he esprcssed the appreciatim of the Cornnionvi~ealill Govenln!tlrit and of the Conntil of the 
action of the $'ir tcriali (407 i ~ rm  ent in. gr::n~iiig a lease, a t  a nominal renth,l, of a valuzblc site a t  
Sorrth hlr!bol~ri^~e for the Forest Products I.:tboratory building. Iie also referred to the very 
harn:oliious co-oper:stive relations whii;h existed between the Council 2nd tlie Sta,te Departments 
of Agriculture and &her State Departments and institutions, and he expressed tho view that the 
Au~tr~ilinn Council oi Agriculture, ~lihicll 1:ad recenzly lieen established b7- the Comn;onwealth 
GOTCP: I~~G~ ,  \r-Tii:h the appro~al  of the State Go~ernn~ents, TVOU!~ be of great help to the Council 
for Scic ui ific a11d Bntiuet~ in1 XSesearch. 

Dr. J, A. Giiruth, C'hief of the Council's Division of Animal Rcslth, Professor J. A. Preseott, 
Chief of the Ijivision of Soils, Dr. A. J. Kicilolson, Acting Chief, Dii ision oE Economic Entcimology, 
and Xr. 13. R. Marston, Acting Chief, Divi,sion of i$:~iznel h'utrition, attended during the course 
of the Council rfieeting. Dr. fiilr~~tlz clisc~issed various matters relating to the work of his Divibion 
and gave an accourlt c;f results of the inquiries which he had keen making into the qlrestion 
of the control of the rabbit pest. P r ~ f ~ s s o r  Preseott gave an account of his recent visit to Europe. 
Dr. NiLholson outlined the more fundamental a s~ec t s  of the blowfly and grassho~per problems. 

Marston discussed particularly the position of the work concerning I bos~  21orus deficir~zcy 
from idle of I ietv of the i!aitr;~li;m shcep industry, besing his rerr.arlcs on a ]-,atper which 
he bad recently contribl~ted to a meeting of the Australian and New Zerzlaiid Association for 
the -4dvtsncenlent ol Science. The general position regding the major in~estigatioiis of the 
Council was reviewed. 

2. The Execz:i,ive Committee and the State Committees.-The Science and Industry Research 
Act 1920-26 provides that thc Esecutive Corninittee, which consists of the three members of 
the Council nominated by the Einister and appointed by the (:overnor-C4encra1, shall exercise 



between meetings of the Council all the powers and functions of the Council. The sessions of 
the Executive Committee are ordinarily held each month, each ssssion extending over three or 
four days. During the year 1934-36 the Executive Committee held 34 meetings, the last nxeting 
.n that year being the 310th since the creation of the Council in April, 1926. 1 

A State Committee of the Council has been appointed in each State. The Council's Act 
provides that a State Committee shall consist of a Chairman and not more than fifteen members, 
exclusive of ez o$cio members. The C1.iairnian is appointed by the Governor-General on the 
nomination of the Minister, and the State Government and the Austr::lian National Research 
Council each has the right of nominatiug three members. 111 addition, the Chairman and 
nominated members have the right to nominate three members associated with industry and each 
State Committee is empowered to  co-opt further members not exceeding six by reason of their 
special qualifications. 

The main function of a State Committee is to furnish advice regarding the general work 
of the Collncil and regarding any particular matter of invcstipation of special intcrcst to its State. 
The State Committees, moreover, perform a most useful and important function in establishing 
and maintaining close co-operative relations between the Council, on the one hand, and the State 
scientific and technical departments, State Universities and other scientific institutions, on the 
other. In a country like Australia where distances between the State capitals are so great, these 
local committees form an essential feature of a national orgarrization such as the Council. 

A list of members of the six State Committees is given in an Appendix to this report. 

3. Plain Divisions and Sections of Cozcncil's Work.-For the purpose of organizing the 
main activities of the Council, the policy has beex adopted of establishing Divisions and of placing 
each Division under the control of a recognized authority in the sciences conccn~ed. Up to the 
present six of these Divisions have been formed, viz. :- 

(i) The Division of Plant Industry-Dr. B. T. Dickson, B.A., B.Sc., Ph.D. (Chief). 
(ii) The Division of Economic Entomology-Dr. A. J. Nicholson, D.Sc. (Acting Chief). 

(iii) The Division of Animal Nutrition \Dr. L. 13. Bull, U.V.Sc. (Chief) and Dr. J. A. 
(iv) The Division of Animal Health J Gilruth, D.V. Sc. (C~nsult~ant). 
(v) The Division of Soils-Professor J. A. Prescott, D.Sc. (Chief). 
(vi) The Division of Forest Products-Mr. I. H. Boas, M.Sc. (Chief), with Mr. S. A. 

Clarke, B.E., A.M.I.E. (Aust.) (Deputy Chief). 
In addition the Council has established a Sectioli of Food Preservation and Transport, of 

which the Officer-in-Charge is Dr. J. R. Vickery, i\il.Sc., Ph.D. and a Section of Weeds Investigations 
of which Mr. G. A. Currie, B.Sc., B.Agr.Sc., is in charge. 

The Council's investigations into viticultural problems are under the charge of Mr. A. V. 
Lyon, M.Sc., and its citricultural investigations are under Mr. E. S. West, B.Sc., M.S. 

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

Many of the Council's investigations are carried out in co-operation with organizations 
such as the State Departments of Agriculture and the Universities, but the Council has found 
it necessary to conduct certain major groups of investigations under its own direct control and 
for that purpose has established laboratories a t  various places. Thus a t  Canberra there are the 
laboratories of the Divisions of Plant Industry and Economic Entomology ; at Adelaide there 
are the Animal Nutrition and Soils laboratories ; a t  Melbourne there is a Forest Products 
laboratory and at  Sydney there is the McMaster Anirnal Health laboratory. Investigations 
into animal health problems affecting cattle in northern Australia are centred a t  a laboratory 
near Townsville in Queensland and work in connexion with chilled beef is carried out a t  a laboratory 
~rovided by the Queensland Meat Industry Board a t  Brisbaae. There is a Research Station 
a t  Merbein, Victoria, for the investigation of problems of the dried fruit industry, ~YE,ile those 
of the citrus industry are studied at  a Research Sttation at  Griffith, Xew South Wales. 

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

4. The Australian Council of Agriculture and the Standing Committee on Agriculture.-In 
previous Annual Reports of the Council attention has been drawn to the valuable work carried 
out by the Council's Standing Committee on Agriculture, which comprised amongst its members 
the permanent head of each State Department of Agriculture, and in the last Annual Report it 
was stated that the results of that Committee's work had been so satisfactory that steps were 
being taken to increase its status and to extend its sphere of usefulness. 



li 
diseases of plants and animals, and to advise the Commonwealth and State 
Governments with respect thereto. 

, It was further decided that the personnel of the Standing Committee as reorganized should 
consist of : (a) The permanent head of each State Department of Agriculture ; (b) the three 
riienlbers of the Executive Comnlittee of the Council for Scientific and Industrial Research ; 
(c) the Secretary of the Department of Commerce, and (d) the Director-General of the 
Commor~wealth 6epartment of Health. 

The first meeting of the Australian Council of Agric~lltnre was held a t  Canberra from the 
28th to 31st May, 1935. At that meeting reports by the Council for Scientific and Industrial 
Research were presented on the following matters :-(a) Investigations into problems affecting 
the apple industry ; (b) the preservation and transport of oranges ; (c) the transport, maturation 
and storage of bananas ; (d) soil drift ; ( e )  the grasshopper pest ; ( f )  meed pests ; (g) seed 
testing ; (h)  the Imperial Mycological Institute ; (i) the codling moth pest ; (j) tobacco, 
investigations, and (lc) the reorganization of the work of the Council's Section of Pood 
Preservation and Transport. 

The first meeting of the reorganized Standing Committee on Agriculture was held in Sydney 
in April, 1935, and the second meeting a t  Canberra in the following month. 

5. Pinancial'Provision for Research.-The Council derives its funds from two main sources, 
viz., the Commonwealth Government and voluntary contributors. Funds from the latter source 
have reached a considerable total, particularly in recent years. A feature of these contributions 
is that they are invariably made for a specified period of years. Therein lies a recognition by the 
contributors of the need for planning and cbntinuity in scientific research. As may be expected 
in these times. the collection by the persons concerned of contributions over a period of years 
not infrequently proves a difficult task, but i t  is noteworthy that in no case h2s there been a 
silggestion that the proposed period should be shortened. 

\ In contrast with outside contributors, the funds provided by the Commonwealth 
Government have for some time been voted mainly Irom year to year. The Council was 
established about the middle of 1926. Two appropriations, each of £250,000, were made in 
successive years froin surplus revenue and credited to the Science and Industry Investi~ation 
Trust Account which was created by the Council's Act. Owing. mainly to the necess~ty to 
incur hearv initial capital expenditure on the erection and eqmpnlent of laboratories, the 

- 
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In December, 1934, the Con~nlc~nwealth Government convened at  Canberra a Conference 
of Conlmonmea,lth and State Ministers 011 agricultural and marketing matters. This Conference 
decided to establish an Australian Council of Agriculture to have the following functions :- 

(a) Generally to promote the welfare and development of agricultural indust'ries. 
(b) To arrange the mutual exchange of information regarding agricultural production 

and mrrketing. 
(c) To co-operate for the purpose of ensuring the improvement of the quality of 

agricultural products, and the ma,intenance of high, grade standards. 
(d) To ensure, as far as possible, balance between production a.nd available markets. 
(e)  To consider the requirements of agricultural industries, in regard to organized 

marketing. 
(f) To promote the adoption of a uniform policy on external marketing problems, 

particularly those pertaining to the negotiation of intra-Empire and Inter- 
national Agreements. 

(g) To consult in regard to proposals for the grant of financial assistance to agricultural 
industries. 

(h) To consider matters submitted to the Council by the Standing Committee on 
Agriculture, the establislinient of which is recommended in the following 
paragraphs. 

In order to enable the Council of Agriculture adequately to perform its functions, it was 
decided that there should bc a permanent technical committee to be known as the Stanciing 
Committee on r4griculture, whose duties, in addition to advising the Council on the matters 
outlined above in clauses (a) to (h)  should include the following :- 

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

(ii) To advise the Commonwealth and State Governments, either directly or through 
i 

. the Council, on matters pertaining to tlle initiation and development of research 
on agricultural problems. 

(iii) To secure co-operation between the Commonwealth and States, and between the 
States themselves, with respect to quarantine measures relating to pests and 

- 
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amount a t  the credit of the Trust Account became exhausted in the early part of 1933. 
Since that time, the Courtcil hzs becn dependent on annual appropriations so far as the 
Conlmoilmealth Government is concerned, Lhough i t  is obvious that that method of financial 
procedure was not intended by the Commonwealth Parliament when it created tlhe Co-ancil and 
made special stirtdorjr provision for the establishment of the Trust Account. 

The Council would be placed in a much sounder position, and the general efficiency of its 
oper3tions wolxld be increased, if tlicre were some definite policy fcr continuity in its financial 
arrangements. This could be effected either by the payment into the Trust Account from time 
to t iu~e o1P sums each sr~fficient for ru period of years, or by the declaration by the Governrrlent 
of a decisioi: to provide fixed annual suins over a period of years. At first sight the latter might 
appear to be a departure from conventional practice. However, within the last year or two 
the Goverilrnent has set aside fixed annual sunis for five years for certain special investigntions, 
e.g., those in connexion with gold-mining, fisheries, tobacco, and citrus preservation, and ~t needs 
but a logical extension to the whole of the Council's work of the principle thus adopted to give 
to the Cocnei! szti;;fac tory degree: of financial continuity which is denied it by the present method 
of annus1 appropriation. 

The total expenditure by the Council on investigations since its inception until the 30th 
June, 1935, and the apportiomnent between the ttvo sources dealt with in the foregoing are as 
follow :- 

£ 
Direct Parliamentary vote . . . . . . . . 724,334 
Contributicms . . . . . . . . . . . . 270,550 

Total . . . . . . . . 994,884 

It should be noted that the sum shown as contributed refers only to direct monetary 
assistance. The Council receives a great deal of assistance (e.g., gifts in kind, gratis provision 
of facilities, special discounts) the value of which it is not practicable to assess a t  all accurately 
in terms of money. 

Details of tho expenditure for the year ended 30th June will be found in Section XIII. 
of this report. 

6. 'Visits of Oficers Abroad.-In order to enable officers of the Council to  maintain personal 
contacts with their colleagues abroad and to keep theinselves thoroughly informed regarding 
the most recent advanccs in the branches of science with which they are particularly concerned, 
i t  is important that they should be afforded opportunities of making visits abroad froni time to 
time. This is pa,rticulcrly desirable in Australia where scientific workers, owing to their 
comparative isolation, are in a more difficnlt position in this respect than workers in most other 
countries. During the year 1934-35 the Council was able to arrange for certain of its officers 
to make visits abroad and thus to obtain the first-hand knou-ledge of recent developments which 
is necessary to enable them to perform their respective duties in the most efficient manner 
practicable. 

Professor J. A. Prescott, Chief of the Soils Division, returned in January, 1935, from a visit 
to Europe extending over a period of about nine months. Whilst abroad he visited a nuinber 
of agricultural research institutions in Great Britain, Prance, Belgium and Germany, and attended 
the meeting of the Tiiternational Society of Soil Science a t  Versailles. He also visited Russia, 
the origin:iI home of inoderrl work on soil classification and obtained valuable information from 
the Dokuoh~iev Institute of Soils, a section of the Institut,e of Geology, which in turn is one of 
the Institutes of the Russian Academy of Science recently transferred to Aloscow. At the Institute 
of Soil Fertility he inspected the largest pot culture house in the world, a building which is some 400 
to 500 feet long and which is used for the purpose of determining the fertilizer requirements of 
the different soils of the country. 

Dr. L. B. Bull, who has been appointed Chief of the Divisions of Animal Health and of 
Animal Kutrition from 1st July, 1935, returned to Australia in June, after a visit extending over 
sbont ei~hteen months to Europe, America and South Africa. He established contacts with 
p~tholog~cal and bacteriological labcratories in England and Scotland, and attended meetings of 
a nuinber of srientific societies. IIe was present a t  the International Veterinary Congress held 
in New York in September, 1934, and on the continent of Europe he visited many research 
institutions concerned with investigations into animal health problems. On his return journey to 
Australia he spcnt some time a t  the Veterina,ry Research Station a t  Onderstepoort in South 
Africa, where he war, z%le to obtain a large zzount of valuable information in connexion with 
problems of outstanding irnportu~ce to the cattle and sheep industries of Australia. 



bfr I. H. Boas, Chiel of the Division of Po~est  Products, lefi Australia, in March, 4835, 
prir~arily for the pcrpose of attenzing the hper ia l  Forestry Conference in South Africa in 
September, 1936. I11 order to mc,int::in close conttlct wit11 persolls enguged in forest prodilcts 
research in other parts of the world, tie travelled via An~erica and Ehylsnd and vieited tlie Forest 
Products Laboratories a t  Madison, U.S.A., at  Ottawa arid ;\lo;itroa"lin Canada, and a t  Priiices 
Risborough in Eng!a,nd. 

Mr. H. E. Dadswell, Senior Wood Anatorxist in the Division of Forest Products, also left 
Australia in illarch, 'i 935, on specid leave oi ab.;cnce, in crder to advance his linos~~ledpe of recent 
developments in ~v:,rk on wood anpJtomy aric? Ehre structure and to aticnd tho Pijnst Coiiferellce 
of the Intcrnationcl Associztion of Wood Ancton:ists t o  be held under the agis of the International 
Bot~,nical Congress a t  Amsterdam in September, i935. 

BIr. A. L. Tonnoir, Senior 8y  sternatic Entornolopist in the Division of Economic Entomology, 
was also given specizl leave of abseilce. Ile left A4ustralia in April, 1935, to visit entorr:,ological 
research institutions in England, Prznce, Bclgiurn 2nd Gerrnzny, and. to zttend tlre Inlperial 
Entomological Conference in London and $he Internalionel Enton;ological Congrrss in Sp;,,in, 
both iil Septeniber, 1935. Mr. Toniioir \\-ill %lso obiain from aut,lio:.itied ir, Egypt and Algeria 
and from the Internztioncjl Committee on the Grasshopper Plague, whieli lzas its headql;arters in 
London, full information regarding methods of controi of grnsblropper plagues. 

PI. PROGRESS AND DEVELOPMENT OP WOEi<. 
1. General.-In all braaches of t,he Counsil's work satisFa,ctory progress was made during 

the year 1834-35. It is particularly grstiiying to note that she Cuu.ncil 11as heen so succebshl in 
establishing confidence in its oporatiol~s that In the last financial year it oi~tirined contriliuticns 
from sources other than its ordinary vote from the Treasury amounting to no less than £44,349, 
and that it is estimated that tLese contributicns for the current finenci:~,l pear will be increased to 
£56,291. 

(i) New Laboratories.--The Government is making a sum of $25,000 avail~blp from the 
Unemployment Reliei Funds for the errxtion of a new Porest Products Lgiboratory, and a slim of 
£6,000 Irom the szme source for a new Icboratory building ~ h t  the Viticaltarel Re~esrtli  Btetii~n at  
Merbein. A beginning will soon be 117ade on Ldib these buildings. Tlic Vict,orian Govcrnrnent 
has made available a t  a nominal rental a valuable site in South &!!elbourne for the Forest 
Products Laboratory. Mr. FV. Ricissell Grimwade, C.R.E., B.Sc., the Chcirmarr of the Victorian 
State C~mrnittee of the Council, has made a genercus gift of E5,@00 for additional plant and 
equipment for that l;,bboratory. The University of 3iolbourne has offered to the C'oui~cil the 
hospita,lity of the Veterinary Iiesearch Institute a t  b1c;lborinle for the purpose of investigations 
illto animal health problems and has also offered to  co-opert~te with the Coukcil and the Victori:%n . 
Department of Agriculture in investigations into nlustitis and other problems as the opportunity 
occurs. The Cor~ncil hcs accepted these offers arid hopes to Le cble to o5ta,in funds for the erection 
and equipment at, cr sdjtjccr,t to, the I:istituti:, of addition'rl l~bc;r,~tories for b~ctcriologic;ii ar,d 
pathological investigatims. 

(ii) Fisheries Investi,qations.-The Government recently decided to transfer its fisheries 
investigations to the Council. A4rrar~gerrients are being nlnde icr building. in Australia, an 
exploratory fislreries vessel, to be used particularly for tslrc: purpose of ascert~,inmg the corvlmereial 
possibilities of utilising in Australian ~vetcrs types of nets used elsewl,erc for c2tCcllirlg 
surface-swinlmingfish. It is not t,heintentioa of the Government at  present to undertake trzwling 
investigations. A beginning \?-ill zi!so be nlude on s-tuudies c.f metihods for pre~ervation of fish. not 
only by quick freezing rncthods but also by canning, snroking, curing, &c., ant1 for the utilization 
of non-edible fish for the manufacture of fish nieal, &c., for use as fertiliser. 

Attention will also be given to rnariile biclogical investigations for the purpose of obtzining 
accurate illformstion regarding the llabits and life histories 01 the more important species of edible 
fish. 

(iii) Ore-dressing Investigatio?zs.-Allother new development, the result of a special grant 
made by the Government, is that investigations are being undertaken by the Cocncii, in 
co-operation with the Depr,rtment of Metallurgy, University of Melbourne, the School of nilincs and 
Industries, Adelaide, and tlie School of BIine., k'a,lgoorlie, into the most s~~itahlc and econoriiical 
methods of treatment of gold-bearing ores. The fact that thcse incilities are appreci::,ted highly 
by the nrinin? industry is evident from the large number of sarnples which have been suhr?litted 
for examiilatlon. The work is actively in progress at  the three centres mentioned and a, I~ rge  
number of ores have already been examined and reports issued thereon. 
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(iv) Soil Dr$t.--As a result of a request made to the Council bv the Minist'er (Senator the 
Hon. A. J. McLachlan) to consider whether any action could be taken to combat thc drift oi: soil 
in the arid and semi-arid parts of Australia, information m c ?  advice were obtained frcin a number 
of authorities in New South Wales, TTictoria, Queensla,nd, South Australia and Western Australia. 

The vario~is authorities consulted agreed generally that soil drift is due to a combination 
of factors, particularly destruction of pasturc cover by rabbits, overstoclting and drought. Tllcy 
also agreed that the matter is one which in recent pears has reached somewhat alarming 
proportions. In some parts, extensive areas of coilntry have alrcncly been abandoned owin6 to 
soil drifh ; in others there l ~ a s  been a very marked decrease in stockirrg capacity 2nd production. 
This is particularly the case in the 11orBl1-eastern parts of South Australia, where i t  is stated that 
hundreds of square miles of country, which formerly carried sheep alld cattle, have been abandoned 
and are becoming a desert. 

The matter was brought up for consideration by the Standing Committee on Agriculture, 
which passed a resolution urging that the poblem be investigated by the Co~mcil. That 
resolution was approved by the Australian Council of Agriculture and arrangements have 
accordingly been made for an officer to make a survey of the problem, initially in certain districts 
in South Australia. 

(v) Grasshopper Pest.- A t  a meeting of the Standing Committee on Agriculture held in 
December, 1934, consideration was given to the matter of carrying out certain fundamental 
investigations into the grasshopper pest. It was pointed out that grasshopper plagues have 
occurred over agricultural areas in several of the States a t  frequent intervals for many J ears past. 
With increased developn~ent of agricultural lands these invasions have hecome a very serious 
menace in recent years. When a wide-spread plague occurs, heavy losscs in pasture and cereal 
crops are experienced, and considerable expenditure on control measures is necessary. 

The Standing Committee passed a resolution requesting the Council to undertake 
investigations of the habits and ecology of the plague grasshopper, particularly with a view to 
obtaining definite information regarding the breeding grounds of the insects aild the conditions 
wllich led to their development in plague numbers, and the derising, if possible, of methods of 
prevention or destruction in the localities where they breed. 

The resolution of the Standing Committee was approved by the Australian Council of . 
Agriculture and arrangements are being made for the investigations to be conducted in co- 
operation with the Waite Agricultural Research Institute of the University of .Adelaide. 

(vi) Weed Pests.-At the present time the investigations of the Council into weeds problems 
have been confined mainly to  entomological control methods, that is, the introduction and 
distribution of insects which attack the plants in other countries. These investigations are bcing 
conducted by the Council's Division of Economic Entomology at  Canberra where there are 
insectaries in which tests are conducted under strict quarantine conditions in order to ensure that 
none of ihe imported insects will attack any plants of economic value, and where (if such tests are 
satisfactory) supplies of the insects are bred for liberation. 

In England, the Council has an officer working a t  the " Parasite Zoo " a t  Parnham Roval. 
which is the headquarters in England for the collection and investigation of insects which attack 
weed pests. The investigations in England have largely been concentrated on insect enemies of 
St. John's wort. Several different species of insects have been brought to Australia and large 
numbers of some of them have been liberated, but so far without successful results. 

Another officer of the Council is located a t  Kansas in the United States of America, and 
is devoting special attention to insect enemies of Noogoora burr. He is also investigating insect 
enemies of bracken fern, mint weed, Mexican poppy, skeleton weed and ground cherry. 

As many of Australia's weeds are natives of the Mediterranean region, arrangerrlents have 
recently been made for an officer to be located a t  a laboratory a t  HyBres, in the South of Prance. 

The Council is also co-operating closely with the Commonwealth Prickly Pear Board in 
certain investigations into the entomological control of Noogoora burr. 

In the year 1934-35 the Council arranged for two of its officers (an entomologist and plant 
physiologist) t o  make a survey of the whole weed pest position and to prepare reports for the 
consideration of the Council and the Standing Committee on Agriculture. These reports were 
duly submitted and were brought before the Standing Committee which passed a resolution 
supporting the plan of work recommended on the reports and urging that the necessary funds 
be made available. This resolution was approved by the Council of Agriculture. 

Steps have accordingly been taken to extend the scope of the work on the control of certain 
weeds, such as skeleton weed, Noogoora burr, bassia, Bathurst burr, ragwort and nut grass, and 
to undertake investigations of an ecological and agrostological character'with a view particularly 
to obtaining control by such methods as pasture management and the cornpetmition of useful 



plants which smother or crowd out the weeds. The work is being carried out in close co-operation 
with th.t: State Departments concerned. As regards the lantana pest the Government has made 
additional funds available and an officer has been sent to Fiji to conduct investigations into 
certain insects which control the pest in that country and to obtain supplies of them for 
testing out in Australia. - 

It should be observed that the Council recelves numerous requests from State Departmei~ts, 
organizations of primary producers and others to carry out investigations into the control 
of noxious weeds. The total sum a t  present available for this work is, however, scarcely suacient 
to enable a really effective and thorough attack to be made on more than one or two weeds. If 
the weeds problem is to be tackled adequately a large sum of money will be required. 

No information is available in Australia regarding the loss caused through weed pests. 
It has recently been estimated that in the United States of America weeds cost the 
farmer ~600,000,000 a year. 

(vii) Preservation and Transport of Oranges.--Por some years past the Council has been 
conducting investigations into problems connected with the preservation and transport of oranges. 
The investigations, which were under the control of a Citrus Preservation Committee, were of a 
restricted nature owing to the fact that only a small sum of money was available for the purpose. 
Nevertlleless a great deal of valuable information has been accumulated regarding maturity 
at  time of picking in relation to storage life, and handling and conditions of storage of oranges, 
particularly Victorian oranges. 

Consequent on the approval given by the Commonwealth Government for a grant of £2,000 
per annurn for five years for citrus  reservation work, steps were taken by the Council, in 
consultation with the States concerned, to prepare a programme of work for extending the 
investigations of the Citrus Preservation Committee. The programme provides for investigations 
to be conducted on uniform lines a t  Newcastle, Melbourne and Griffith, and the work is now 
actively in progress a t  these three centres. 

The importance of including fruit from both the Murray Valley and Adelaide Plains districts 
of South Australia has not been overlooked, but as cold storage facilities for experimental work 
are not available in Adelaide, it has been arranged that the fruit from these districts shall be 
brought to Melbourne. 

The investigations are under the general direction of an Advisory Technical Committee 
consisting of representatives of the Council and the three Departments of Agriculture. Moreover, 
a general co-ordinating Committee (which will meet only a t  infrequent intervals) is to be 
appointed, mainly for the purpose of obtaining the help of growers and others concerned with 
the citrus industry, and to facilitate transport and other arrangements. This Committee will 
include representatives not only of the Council and of the three State llepartments of Agriculture, 
but also of the l?edera,l Ciirus Council, the Australian Citrus Export Association, the Overseas 
Shipping Representatives Association, and the Australian railways. 

Arrangements have been made with certain shipping companies for experimental 
consignments to be sent to England and the British Food Investigation Board is co-operating 
in the examination of the fruit on arrival in that country. 

(viii) Mastitis Investigations.-As a result of funds being made available by the Australian 
Dairy Cattle Research Association, the Commonwealth Government and the Victorian Government, 
investigations are being initiated into coi~ta~gious bovine mastitis, a selious disease which 
is prevalent in dairy herds not only in Australia but thoroughout the world. Although 
investigations have been conducted in difierent countries, the problem in many of its aspects 
has not been elucidated. This is particularly the case in regard to the va,rious causal organisms which 
have been incriminated, the means whereby infection is conveyed, and the preventive measures 
which can be adopted satisfactorily. In order exhaustively to  study the problem as it concerns 
Australia, arrangements have been made with the University of Melbourne for laboratory 
accommodation to be provided at  the Veterinary Research Institute, and a large dairy farm has 
been secured about 30 miles from Melbourne for field experimental work. An attempt will 
be made to establish a t  that farm a norn:al herd free from the disease. Such a herd mould 
serve three purposes, viz. :-(a) It would enable the normal bacterial flora of the udder 
to be determined ; (b) it would aflord a supply of normal animals of which there is a record of 
bacterial flora for the study of the epidemiology of the disease ; and ( c )  it would afford a clean 
herd of animals for other types of experimental work on the disease. A great deal of useful 
information regarding recent investigations into certain aspects 01 mastitis was obtained by Dr. 
L. B. Bull during his recent visit abroad. The investigations in Australia will be under his direct 
control, in association with officers of the University of Melbourne and the State Department 
of Agriculture. 



(ix) Rtrbbit Pest.--During the year 1934-36 the Council gave further consideration to the 
question of wLi;ther, in the li:;ht oi nuijlerous eEorts rrlade by oti~cr bodies in the pnst, ally good 
purpose would be served by a re-esanliiiation of the prescilt position of the Austri~lian rabbit 
problem. Many reports on the matter, published by Stated organiz~t ions and others, are available. 
There has, however, dxring recent J ears been all accur~lulation of practical experience wl~ic h 
is worthy of ciose study, an(; the Council deciclod to see!< from ccr~ain represeiltativz pastorslists 
auihc~ri'r,ative statements of the co~lelusions to \;c-llich cxpcrience had led t!lr:m. These statements 
have been puli!idhed in the Counc.il's quarterly Journal. 

Investigrhtions into a virus disease known as rnyxomatosis are being conducted on bchalf 
of the Council by Sir Charles Mfirtin. C.M.G., T.R.S., kc., in the labortltorics of the 1)epnrtneilts 
of P;sthology a t  the Unircrsity of C'nrnhiriclge. As yct there is no evidence to slLow ILOVJ illis 
disease wi!l operate amongst wild rabbits, but tile results so far obtailzed W P L ~  colvnies of taine 
ra bhits arc pro mising. 

It is well known that efforts which have been made in the past to dissemiriate disease 
amongst rabbits have failed. Tlre gre'it difioulty is to get a disease 1~711ich is invariably fatal 
when the rabbit becomes infected. Unless this is the ease an ilnnlunity is developed arid because 
of the trernendous breeding powers of tlie rabbit it is not very long before any early reduction 
in the numbers t1,rough the eflectts of the disease is fully restored. 

Dr. L. B. Bull, who recently had an opport~mit~y of making hiaself acquainted with 
the work which Sir C'lu~rles Mariiii is carrying out, has iorlllecl the opinici~l &a:, there is no e;-idencc 
to encourage an cxpr~c ta t i~n  that the  virus could be c;ic:l lor the total eradicatiou of rkibhits in 
Austr'llia, thougll he considars that it may prove to be a valuable adjunct to other nletliocis. In 
particnlar i t  may enable the occurrence 01 rabbits in plague numbers in certain districts to Le 
prevented. It may also help in the control of rabbits iil the larger areas urld in rough country 
in which they cannot be attaul;ed in other ways. 

Tests are now being c~rried out by Sir Charles Mariin with a colony of wild rabbits and if 
the work prdcceds satisfcctoriiy it is proposed later to iixport the virus into Airstralis and to make 
arr,~ngements for its culture and for the nx-,intenance of the most virrllent strains. It mill also 
probably be necessary to carry out prolonged investigations in order to fix the rclation hetween 
the infecti~~ity and pathogenicity of the virus. TVlli:n that has been done consid~r~tion ~vill 
probably be given to the question of collducting a large-scale experkent for which purpose the 
use of a sniall island may have to be obtc~ined. 

An account of the work of the various Divisions, Sections, kc., of the Council during the 
year 1934-3  is gii7en in later parts of t ?~ i s  report. In the r"c1lowing prxagraphs brief iizf~rmation 
is hcri~ibhed regarciiug some devclopmeilts of spec ial interest during that yesr. 

2, Division of Plant Industry.-(i) Tobacco I~tvest.I~gations.-A very intcresting sttge has 
been reached in the tobacco investigations which are being conducted by the Cc!unci17s Divinion of 
Ylsnt Industry. Firstl;;, as regards blue r~ould w-hich is to serious a hindrance to the d(::7clopnlcnt 
of the tobacco-growing ~ndustry in Australia. the Bi\ ision's inveetig~,:,'ri~,r,s had prt~viouc~ly shovgn 
that the c?ise:tse could be seed-borne :ulcl thzt altl:ougl-L it codd Fe elin,ii~aled in t l ~ e  seed by 
tre,t,tnlent \liitll dilute silver nitrate solution, even with clc an seed there was consideraLle liaLti!ii,y 
to infection ill the seed bed. I t  has now been found, as a reqr~lt of ex~crirl-icnts at  Canberra, tllat 
tobacco ssedlings subjected to vapour froin b~nzol during night time do not develop thc disease. 
The Stnte ~ i e ~ i r t m e n t s  of Agriculture are cc~llnl~crating wi! h the Council's efic ers in teati!,& this 
process on 2, lcir;,e sc:ile and iirials :.-ill he eoadilctt;d iroxn Quccnsl.ml to 'CVcstern husir~liu ctcring 
the coming seeson. If these trials confinr, the resdts of the work already dolit-, tobacco growers 
will be able to obtsin supplies of disease-free seedlings alid the discovery will he of outst:m;ling 
value to the tobacco-growing industry. 

Secondly, as regards investigations into the aroma of Ausiralian tobaccos, satisfactory 
progress has been made in the wori; w\;l;ich is being conducted a t  thrh Dcparin:ent of Cirgo,!lic 
Che~ltistry of the Universi'cy of Sydney undcr tlte control of J'rofessor 9.  C'. E d .  TELC objt~rt is to 
obtain some chemical explitnation of undesirable aroma. It has been shown thai undesirable 
aroma is associated with alkalinitv of the smoke cnd with high nitrogen corltcnt in the leaf. Many 
Ar;:crir,an tobaccos of good hare high nitrogen content Lnt they al::o l?r-lrre :; high :wid 
content, whereas -4ustrali:;n tobaccos of bad aronna cre deficient in 2cid~.  It tl~t~refore a,ppe:irs 
that aroma is determined Fy the relation bet\vccn allline and acid content.. Xitrogen colltent is 
higher in young leaves and i t  is therefore preferable to harvest the leaves a t  as Icte a stage of 
maturity as possible. Owing to seasond conditions in Australia, the leaves are ordin3,rily 
harvested at  a somewhat early stage. If, however, the secdliags could be planted earlier. ?he 
leaves mould reach a higher stage of maturity before being picked, and tEis might be possiir/lc, if 
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the blue ~jould problem could bc solved. TE.ere is, therefore, reason to believe that if treatment 
I bv lser~zol and otlLi.r  ours is prot ed to 73e ci'foctive it will not oxilk cnr,Fle tobacco prowcrs to & .  -, . 

obtain supplks of diseace-iree s e ~ d i i ~ ~ ~ s ,  but may also retlrlt in the jlr;duction of ienC of irrli.re\7ed 
I 8101118. 

(ii) X ~ e d  Testi?tg.-In Kovembcr, 1934, contemporaneously with the first Australasian 
Seedsn;er~'s Conlcr~nce, a meeiing of Con?rr:oiiwca!th er~d Etate technical officers toslceri~ed with 
secd-testins was held in Melbourne to deal wil h methods and procedure in seed-testing and with 
seed stanJards. This was the outcorrie of conriderztio:~ by the respective State Deyar.iments of 
AgricxJture of a report' on seed testing tecli~~iqce prepred 'by Dr. B. T. Dickson, Chief of the 
Cour~cil's D i ~ i ~ i o n  of Yltrnt Iridlil~i,ry, ;,,11cl of sccd standards yro~osed by the New Sonth 'FT"?,les 
Department of Agriclrlt~ire on behalf of the Standing Coi~inrittee on Agriculture for guidaiice in 
the sdrvlinihtration of Xceds Acts in force in the ~everal States, particu!arly with a view to 
obtaining greater uniformity throughout Australia. 

The meeting of o6cers was characterized by a free exchange of views and experiences, and 
resulted in a very ss,tisfactory attack on the problerris involl-ed. The outstandi~ig results were :- 

(a)  a close co-ordina$ion oi' efforts 611 the p ~ r t  of all oficers to elucidate some of the 
difficl~lt germinction and purity problems x;~l.ith constaritly occur in seed- 
tcsting work ; 

(b) agreement on closer ~~niformity ill techniqlie with respect to general iziethods of 
seed testing ; 

(c) agreement on a series of seeds ~tandards for use bv the Cornmollwealth and State 
i~ i t l~ t .~ r i~ i r :~  li:rrbed with the rc:,yoi:siliility o i  cdniiri~tering the Quaramirie 
and Seeds Acts. 

I 

L The report of the Corrferenco of Seed Testing 0ifict.r~ was considered by the Standing 
Coinnlittee on Agric:rlture. It contained a number of reeolutinns which were adopted by the 

i Standing Corrinfiittee. 'l lie adopticn of thcse resolutions will ill-il olve certoh amendments, first1 y, 
I to the Co:-tiinon~.~.-ealth Q~r~rantiiie Act so as to eilnhlc plsirt quarantine officers to deal wiLh iny~orrs 
1 of certa,ilsc;ds i;%-Lic,L do not et present come within the pursicw of tl,xt Act, and, second!?, to 

t I L ~ ,  ? 1 S(:e&; Acts LO as to erilbcdy ~.roviuions \s-1;iclr n ill confornl with the standards arrd n!el hods 
agreed upon by the Coi~kr~nce  and adopted by the Standiug Committee on Agriculture. 

(iii) Plt-mt htrt,- 'z: .E' 'G:L -- In the I'lc,nt Tniiruduction Sectiun of the Division of Plant 
Iizr?ustrv, 300 diEr:rent species and strzins of plulits, grasses and legumes were introduc~d during 

, the 1934-35. According to 1%-hether they are more suited to southern or norillern conclilions 
they are first tested at  Canberra, P.C.T.? or at  Gotton, Quccnslrtntl. In the trials a t  the latter 
placc, son,e grasses and ~rlaizrs :tre giving p;.,rticr1?,~,1.!y good rc:sulis. One of the outstanding 
~tro'l~lems in connexion ~vifki plant i:iirod~ction work is -the discox-cry and acclinlatiza~ion of a 
legume .cvhicli will thrive iii $he slirlnrner ruinfall regions of Auhtralia, sirnil:!r for exnwple to 
subterranean clover wEJch has been introduced so successfully illto the winter reinfell areas of 
soutllcrn duetrk~lia. 19L relntivt: of the so-called " To~viisvilie lucerne " has been introdrlced by the 
IriVision of Iblarit Industry fron~ Erazil (8sylosa.rztlies g~:yannensis), and has shown remark:;bly 
proaising growth in the sandy loam soils n t  G:st?c~n. This plant is of special intercst r,nd 
in~portance since it is a perennial IT-llereas To~ylisville lucerne is an annliza!. 

3. Division of Economic l7fitowzology.-(i) Shcep BlowJy Investigations.-The work of tlie 
[ Ih is ion of Econsr~ric Entomology on the blom-fiy problcrn l ~ a s  been directed mainly towards the 

discovery of niezns of preventing the attack of sheep by Clo~i+lies ; but the probleni of cleaning up 
blowfly strikes when they occur has also received considerable attention. Kumerous dressings 
eonlmor,ly nsad 'n:y pnstor;~,lists, and also Inany other ~ubst~ancer.,, 11sve been tested by the Division 
but, until a few months ago, r,o dressing was found to have all the desirable pr~pert~ies. 

To be satisfactory a blowfly dressing rr~cst not only kill the maggots present, but must also 
help to Ileal the woimd, altd rt:;id,rr it n u  longer littractive to blomfljcs. Nost drcssinss commonly 
~ised kill tIie maggots, but many of them also injure the delicate sliin of the sheep, and this has 
been shown to increase the snsceptibility of the trea,tt.d area to blowfly strike. The few dressings 
conimnl;!y ~r,sed whicli do not damage the sheep's sliin have been f o u d  to be unsatisfactory for 
other rmsons. 

When investigating the ef3ect of various chemicals on the attractiveness of baits, it was 
found t l ~ a , t  baits treated v;i-;fh gi:, cerine or boric acid did not attra,ct L1os~~fljt.s. For various reasoi~s 
i t  svas t l~ougl~t  that a combination of tliese substances might form a sat ihiactorv blowfly dressing. 
Over a hundred tests with such a dressing were accordingly czrried out under ;igorous conditicns 
in the insectaries a t  Canberra, with most promising results. 



The new glycero-boric acid dressing is a colourless, odourless, rather viscous fluid which is 
easily rubbed into the shorn area of a strike, and adheres readily to the fleece and skin. A few 
minutes after application the unpleasant normal odour of the strike is changed and becomes much 
less unpleasant. The maggots are killed rather slowly, twenty-four to thirty hours often elapsing 
before all are dead, but they cease to worry the sheep immediately the dressing is ,applied. The 
effect of the dressing on the strike wound is decidedly beneficial. The extension of 
damage to the skin is immediately arrested, and inflamed but unbroken skin bccomes soft, 
flexible and healthy, without any sign of crust. As hydrolysis of the dressing proceeds, a fine 
deposit of boric acid is left over the skin surface. So far it has been found impossible to produce 
an experimental re-strike on a dressed area, even after liberal wetting, but the testing of this point 
is not yet completed. 

In many respects the tests already carried out in insectaries are more rigorous than field 
tests ; but the value of the dressing must ultimately be determined bv the results of extensivc 
tests under normal station conditions. The manufacture of the dress& is being taken up by 
commercial interests. 

(ii) Termite Investigations.-The method of using laboratory colonies of termites for timber 
testing has been brought t o  a satisfactory degree of accuracy, and can now be used in such a m y  
that tests on the resistance of various species of timber to attack and on the effect of different 
methods of preservation against attack can be carried out much more expedihiously than was 
previously possible. A simple method of destroying certain mound-building species of termites 
by means of white arsenic has been devised and has proved to be highly efficient and extremely 
cheap. The same method has been shown to be satisfactory for the control of termites in timber 
provided that the place of application is dry. 

(iii) Weed Pests.-Progress has been made in the work on the control of various weed pests 
by entomological means. As regards St. John's wort, during the past four or five years, large 
numbers of the beetle Chrysomela have been liberated, but owing to the climatic conditions in 
Australia and to the attacks of meat ants, ground spiders and other enemies, very few of t'hem have 
survived. Attention is accordingly being given to other insects for some of which tests have 
already been conipleted to determine whether they will or will not attack any plant of economic 
value. Supplies of these insects are now being bred for liberation. A large number of burr- 
seed flies (Euaresta aequalis), which attack Noogoora burr and which were imported from America 
have been sent to  Queensland and distributed by officers of the Commonwealth Prickly Pear 
Board ; other insects which attack this weed are under investigation. 

Consignments of the cinnabar moth (Tyria jacobaeae), the Iarvae of which attach ragwort, 
have beenliberatedin Victoria, but i t  is yet too early to  state whether they have become established 
or whether they are likely to exercise any effect in corltrolling the weed. Inv~stiga,tions are also 
in progress on a number of insects which attack other weeds. 

4. Division of Animal Health.-(i) Contagious Pleuro-pneumonia of Cattle.-Striking advances 
with respect both to the scientific aspects of the work and to the practical application on the 
results have been made in the investigations which the Council is conducting on contagious pleuro- 
pneumonia of cattle, a dsease which is of immediate importance in the northern cattle belt of 
Australia, though there is continuous danger of its introduction to other parts. 

Although the contagious nature of the disease has been recognised for nearly a century, 
and although the specific cause (classed as a virus) was cultivated artificially many years ago, 
artificial transmission of the disease for experimental purposes had not previously been 
accomplished. The organism itself till quite recently was still classed amongst the viruses 
capable of passing through fine bacterial filters. The Council's researches at  Townsviile and 
Melbourne have demonstrated the precise nature of the organism, and a successful method has been 
devised of producing the disease artificially. The absence of such a method had been a stumbling 
block for many years. 

I n  the past, protective vaccination has been effected by subcutaneous inoculation in the 
region of the tail with chest effusion from naturally contracted cases of the disease-so-called 
lymph or natural virus. This had to be used almost immediately after collection and was 
consequently of limited applicability. But now it has been demonstrated by the Council's 
investigators that artdicial cultures are not only equally effective, but can be conserved for many 
months and thus used when and where necessary. Further, for the first time, it has been shown 
experimentaIly that this system of vaccination with artificial cultures confers a very definite 
immunity and very rapidly. That is to say, animals vaccinated with the cultures within a week 
resist the disease germs when they are inhaled experimentally, whereas those not vaccinated, but 
simultaneously exposed to  the germs, contract tjhe disease. Experiments are now in progress 
to determine the duration of the immunity conferred. 



As is well known, cattle may be actually infected with pleuro-pneumorua and yet show no 
obvious symptoms whatever. Especially is this the case with cattle depasturecl in large paddocks 
where they cannot be closely examined. Such animals very often act as carriers of the disease. 
The development of a test which will enable them to be diagnosed is, therefore, of the utmost 
importance, particularly when it is desired to  eradicate the disease from a herd or when cattle are 
transferred from one district to another. Such a test has been developed by the Council's 
investigators a t  Townsville, It is a variation of what is known as " the complement fixation test." 
Its value has been demonstrated experimentally not only a t  t l ~ e  Townsville Laboratory, but a t  
the Veterinary laboratories of the States of New South Wales, Victoria and Western Australia. 
Furthermore, its accuracy has been checked by the examination of bloods of over 2,000 animals 
forwarded from the Launceston abattoir in Tasmania, a State which has never experienced pleuro- 
pneumonia. The value of the test has thus been exhaustively studied and i t  can be safely said 
that when properly conducted by skilled operators, i t  has a reliability approaching 100 per cent. 
Consequently, any plan of eradication will be materially aided by the adoption of this test. 
Furthermore, its application will enable a reasonable guarantee to  be given that a consignment 
of cattle is free of carriers and, consequently, may be moved without risk of the conveyance of 
infection. 

There is now considerable reason for believing that it may be practicable withina few years 
to  eradicate pleuro-pneumonia from Australian herds. 

(ii) Intenzal Parasites qf Sheep.-Useful progress has been made in the investigation of 
internal parasites of sheep, this work being centred a t  the McMaster Animal Health Laboratory 
a t  Sydney. Experiments have amply confirmed the in~portance of adequate nutrition as a 
preventive, and it has been demonstrated that the withholding of food and water prior to drenching 
with spwific drugs is unnecessary. New and more effective methods of administering anthel- 
mintics have been devised. In particular, the discovery of the effect of solutions of copper 
sulphate on the closure of the oesophageal groove in the ruminant has led to important advances ; 

I 
the result of such treatment is to facilitate the passage of the anthelmintic drugs directly into the 
fourth ston~ach, where they are efficacious, instead of first into the rumen or paunch where they 
become so diluted that their eEcacy later is greatly diminished. This discovery has attracted a 

i great deal of attention in other countries and is being widely applied. 
I (iii) Entero-toxaemia of Sheep.-This was originally considered to be a problem, mainly, 

if not entirely confined to Western Australia, where it was known as braxy-like or Beverley disease. 
Therefore, it was first investigated in thst State. 

The immediate cause was proved to be an anaerobic organism which was isolated, 
' 

artificially cultivated, and proved to be capable of infecting sheep by ingestion under certain 
predisposing conditions. A vaccine was prepared which, on injection, confers a definite degree of 

I immunity. The Western Australian research was followed by investigation of the lamb disease 
popularly known as " pulpy kidney." This disease had been suspected to be due to the same 
organism or, a t  least, one of the sane class as that causing braxy-like disease. This has now been 
amply confirmed by the results of investigations conducted in Tasmania. 

The disease in lanibs has been found recently to be becoming more and more prevalent 
each year in the eastern States of Australia. The preventive vaccine is now made commercially 
by the Commonwealth Serum Laboratories and large quantities of it have been made available. 

(iv) Blaclc Disease qf Sheep.-In previous reporf s, information hns been furnished regarding 
the highly successful in~estiga~tions carried out by the Division of Animal Health into the problem 
of black disease from which the loss in the principal States affected (New South Wales, Victoria 
and Tasmania) was estimated a t  £1,000,000 per annum, The preventive measures devised and 
recommended by the investigators are now being practised regularly by stockowners. The vaccine 
is manufactured commercially by the Common~~realth Seruril Laboratories, and is in general use 
on many properties, particularly in Victoria and Tasmania. 

5 .  Division of Anirnal Nutrition.-(i) Coast Disease.-Some interesting and important 
developments have resulted from the invcstigations into the so-called " coast-disease " problem 
in sheep, a disease which affects large areas of high rainfall country comprising over 2,000 square 
miles in South Australia alone, and extending to Victoria, Western Australia and King Island. 
The soils of these areas are highly alkaline, containing up to 80 per cent. of calcium carbonate. If 
sheep are left on this country for any length of time they become emaciated and anaemic and 
ultimately die. The only way of using such lands is by shiiting the sheep periodically to the 

/ adja,cel~t much poorer ironstone heath country. Jn 1929 the Division initiated an investigation 
1 into this problem based on the idea that the high quantity of calciulii carbonate might render 

certain nutrients unassirnilable by the sheep. The skeletons of sheep were examined and i t  was 
found that the bones were poorly calcified. It was then discovered that the blood phosphate 
increased as the disease progressed. This showed that the disease had nothing to do with 



aphosphorosis. It was ascertained that doses of iron salts had no effect nor had bonemeal or 
co~:ipon:1::ls containing manganese, arsenic or copper. In 1934, the Division bcgsn a critical 
expui~zent to answer tiZs question wilcther the disease is due to an excess of ca!cir~in carbonate 
or whether it is due to a deficiency. The sdts  of a 11u;~lbcr of elements such as nielcle, zinc and 
cobalt, were added to the rations supplied to the anirnels, and the evidence clearly inciicated that 
the disease is one of shortage of some element necessary for the production of blood. Field 
experiments hscl sllovYn that irrlpure iron oxide in the form of limonite 1%-ould bring about some 
benefit. Limonite also eo~tains Inany other elenicnte in small quantities. Cobalt is almost 
invarial)ly associated with it. Esgeriments with rats sliomed that cobalt increased in an 
extraordinary way the number of red corpuscles in the blood. 

The investigations are not pet con~pleted, but i t  appears not cnlikely that t l ~ e  discovery 
of the highly beneficial effects of administering minute quantities of cobalt to afiected animals 
map not only lead to the s01ut~ion of tlie coabt-disease problem, but inay also throw considerable 
l i ~ h t  on other nutritiolinl disorders of stoclr. 

(ii) Drought Feedi9zg.-The investigtions into the problem of the most economic and 
efficient ~riet,lioc! of feedir~g slleop in t i r~~es  ox drougl~t have now reacllcd a stage a t  wllich they point 
the way to practical application. ?he work on energy rnetabolini u i  slleep, rdjich had first Leen 

I directed to the estirnalion of the energy nccessary to keep the animal alive, has beell extended so 
as to determine the maintenance requirements of the animal a t  different weights. The results 
were plotted in the form of s diagram from wliich the energy requirements necessary to 
r~~aintain the weight of a sheep at  any pcrticulm level enn be read directly. The question then 
arose as to the most economic  neth hod by tvllich the energy could be supplied in the form of feed. 
The net energy values have accordingly been worked out for difcrent Gods such as lucerne, hay, 
maize, wheat, oats and various concentrates, so that, according to market values and cost of 
transport, tile r:iost economic rations necessary to provide the requisite energy can be 
determined. There is still an amount of work to be done in t'his connexion, but it will not 
be long before drought feed-ing can be placed definitely on a scientific basis. 

(iii) Wool growth.-Investigations conducted in the year 1934-35 have thrown further 
light on the processcs concerned with the production of wool by merino sheep. They indicate 
that, whea the corisurnptiol~ of proteia by the sheep is low, the requirement's ol raw materi;tls for 
wool production are best met by proteins of relatively high content of cystine (a sulphur- 
containing a~ino-acid  of which there is a high proporiion in wool fibre). Tliey also show that 
the sheep cannot utilise for the purpose of wool growth sul~)liates or sulphur fed in its elr~~lentarv 
forin ; that is t o  say, i t  is incapable in its process of metabolism of synthesising the cystine which 
is necessary for wool prcduction when the intake of protein is low. The sheep must, therefore, 
obtain tLe cysthie prciormed in the proteins oi tlie fodder. 

The results of field experiments cond~cted by the Division of Aninxl Nutrition have shown 
t,hat pastures on highly lez,.,r.hed soils whicl-1 are low in phosphate and sulphur responti excellently 
when dressed with these two materials, but fail to irnyrovc if either is applied hy itself. The 
economic resy:onse in sheep-carrying capacity and inlproved growth of wool tvhic!l follows such 
ma,nurial treatment has definitely teen established. 

6. Soib and Irrigation 1wvestigations.-(i) Soils Division.-In connexion with the soil 
survey of the settlements in the Murray River Valley, progress was msde during the year 1934-35 
in the soil surveys of the Coorrienlla district of Kcw Soutlll Wales and of Merbein in Victoria ; the 
survey of tl1.e whole of these irrigated areas .\:.ill be conlpl~ted in about two years' time. 

In Tasmania the distribution of soil typcs has been defined. Work in that State has been 
concentra,ted largely on the red loax scils of tl:e ~cbicto-pron-ing dist~icts in the north-m-est, 
pai-ticularly for ihe purpose of deterrrlii~ing h e  rcqnizc nlcnts. Further progress has been made 
in the systematic examination of soils in apple-growing centres. 

The work on soil bacteriology has been developed, particularly with reference to the 
reclamation of alkaline soils and to the nitrogen fixing organisms of legnminous plants, s ~ c h  as 
subtema~lcan clover and lucerne, both of mllich are important pa~ture  plants in southsrn 
At~stralia. 

Privestigations are also progressing in areas presenting problems of animal health apparently 
associated wit11 soil deficiencies. It is satisiactory to laow that very considerable use is being 
made of the resinlts of tlle soil surveys, pcrtieulurly in the Murray River Valley settlements, not 
only by State irrigation autllorities, br;t &lso by local committees and indixidual settlers. The 
surveys form the basis for the elucidation of many preblenls associated with water-logging, 
fertiliser trials, t,he planning of drainage systems, the opening of further areas for settlement, &c. 



(ii) Viticultural Research Station, Merbein.-In previous reports of the Council reference 
has been made to the great improvements effected in the general standard of quality of the dried 
fruit crop as a result of the investigations at  this Station into methods of processing dried fruits 
and into cultural and irrigation practices. 

During the year 1934-35 attention was directed particularly to irrigation methods and to 
attendant problems in connexion with salt, seepage, agricultural drainage and the general 
preservation of soil fertility. This work is being carried out in close co-operaation with State 
authorities and with vsrious local committees. The results of the investigations are already 
being utilised in many areas and substantial improvements have been effected. 

(iii) Citricultural Research Station, Grz$;th.-At this Station, which is situated in the 
Murrumbidgee Irrigation Areas, an investigation into the hydraulic principles and construction 
costs of a spray irrigation system was completed in the year 1934-35. This work has made 
possible the accurate planning of sprsy irrigation plants to rrleet any conditions of farm layout. 
Fornlerly the old trial and error methdds of installation led to waste of money a r~d  effort. Spray 
irrigation is now used on several large farms on the I\lurrumbidgee Irrigation Areas andinterest m 
this work is shown by enquiries from other districts. 

The green manurial experiments with citrus have led to a marked increase in yields, and 
the practice of green rrlanuriiig with a ~vixlter legume is now widely adopted on the Murrumbidgee 
Irrigation Area,s. During the year important progrcss was made in determining the factors 
responsible for these increases. As a result of frequent soil samplings over a period of two years, 
the fluctuation of nitrate content in green manured soil has been followed, and it has been shown 
that under local conditions the variation differs widely from that characteristic of soils in England 
and in other parts of Australia. An elucidation of these features should lead to further 
irnprovement in rnanurial and cultivation practices. 

7. Forest Products Division.-(i) Permanent Laboratories.-Reference has already been 
made to the arrangements for the erection of a permanent laboratory building for this Division 
and the gift frorn Mr. W. R. Grimwade, C.B.E., B.Sc., for the purchase ol equiprnent for the new 
lab~rat~ories. The latter will enable a large size timber-tcsting machine for rnec>hanical tests on 
heavy timbersand built-up structures to be purchased and installed, together with other modern 
equipment to replace present make-shift devices of limited utility. 

(ii) Kiln Seasoning of Tiwbber.--That the intensive campaign of education of the timber 
industry by trade circulars, lectures, seasoning classes, demonstrations, personal visits, and 
correspondence courses is bearing fruit is shown by the rapid expansion of kiln seasoning 
throughout Australia and the interest e-cinced in modern seasoiling methods during the past year. 
The total nun,ber of plents at  which kilns, vent:er driers or drying rooins were opcrated increased 
in the year by over 25 per cent., and the total number of drying units by over 40 per cent. Most 
of the units were built to plans and specifications supplied bv thc Diviqion. In Queensland, the 
number of units was more than doubled. A seasoning c h s  held in Melbourne was so well 
attended that the class had to be divided and the course repeated, mlliln well-attended classes 
were held in Sydney and Rrisbane. Enqluiries regarding the correspondence courses in seasoning 
increased greatly and the number of those enrolled more than doubled. 

(iii) Preservation of Telegraph Poles and Railway S1ccpers.-During the year co-operative 
arrangements were completed wit11 tlie New South Wales Forestry Commission, the New South 
Wales L'ublic MTorks Department, the Postmaster-General's Dcpe,rtrnent. the New South Wales 
Railways, the Sydney City Coml~il, and the Newcastle Electric Supply Department to make a 
comprehensive field test of E. pilularis, E. rnaeulata and E. saligna in order to determine whether 
these species could by preservative treatment be rrlade suitab!~ ior pole purposes and thus be used 

i to supplement the dwindling supply of higLly durable timbers.. 

On account of lack of hardwood forest's in South Australia, a co-operative scheme has been 
arranged with the Postmaster-General's Department and the South Australian VIToods and 
Forests Department for a test to be ~xzdc: under field coiiditions of P. radiata poles, large quantities 
of which will be available from plantations in that State. 

Inspections of other pole test sites were made during the pear. Results of considerable 
practical value have clready been obtained, and the influence of this ~vorlc is now being seen in the 
improved methods of treatment adopted by a~itllorities using poles. Australia's pole bill (cost of 
poles only) is about £3CiO,OlO per annwm, so that these activities are of considerable economic 
importance. 

As in the case of poles, tlie future supplies of durable timbers for sleepers are causing concern, 
particularly in South Australia, and arrangen:ents were made with the Woods and Forests 
Department and the Railway Department in that State for a test of 320 broad and narrow gauge 
sleepers of plantation Pinus radiata. The sleepers were seasoned and forwarded to Melbourne, 
P.5647.-2 
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impregnated with preservatives in the pressure treatment plant of the Division and returned for 
installation. Later it was decided to extend the test and a furtller 480 sleepers have been cut and 
forwarded to Melbourne, where they are underg.oing treatment. They will be installed later with 
240 hardwood sleepers for comparison, In addition 52 sleepers (P. radiata) were similarly treated 
and forwarded to the Adelaide Tramway Trust. These are being installed with untreated and 
br~sht~reated red-gum sleepers for conlparative purposes. 

(iv) Wood Taint in Butter.-The casein-formalin spray treatment of the inside of butter 
boxes (for export) is now standard procedure with hoop pine. Several ~llillion sprayed boxes have 
been exported and the reports from London are high17 satisfactory. It is estimated that the 
enhanced price obtained for the butter by taint elimination is a t  least Is. per box, and as the cost 
of treatment is of the order of Id. to 2d. per box, the nett benefits of the process will amount to 
hundreds of thousands of pounds. 

(v) Modern Timber Connectors.-A development overseas is the use of a special type of 
timber connector to improve the efficiency of joints and fastenings in timber structures. With 
connectors, improved and more economical designs in t i i~bcr  are possibls and structures normally 
built of steel can be fabricated more cheaply and conveniently in wood. Recently the Forests 
Department of Western Australia decided to erect a 100 ft .  tower for forest fire control purposes, 
and a design for this in Jarrah, using timber connectors, was prepared by the Division. I t  was 
estimated that there would be a saving of from 20 to 25 per cent. as compared with the cost of a 
steel tower. 

(vi) Shrinkage of Timber.-Study of the shrinkage of Australian timbers by the usual 
methods is made difficult owing to the occurrence of collapse. Damaee by distortion and change 
in size from this cause are often much greater than that from true shrinkage. A technique using 
t h n  cross sections which do not collapse has been developed and, with due precautions, pieces 
about + incb square can be studied. This gives a simple and rapid means of detcrn:iizing total 
shrinkages or the relationship between shrinkage and moisture content. hzvestigations to date 
have disclosed that collapse is a very much more common feature in the drying of tinibcr than is 
generally realised. 
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(vii) Paper Making Fibres.-Pulpa from Australian hardwoods have shown certain 
significant differences from those of the softwoods comrnonly used for paper making, particularly 
as regards the development of strength during beating. An investigation has, therefore, been 
commenced into the fundamentals of the chemistry and structure of pulp fibres from Australian 
timbers. This investigation is being carried out in co-operation \\-it11 the Australian Paper 
Manufacturers Ltd., who have provided £400 per annum to permit the employment of a chemist 
to study the constitution and properties of the substances associated with the paper making 
qualities of the fibres. 

8. Pood Preservation and Transport.--(i) Fruit.-For some time past investigations into the 
storage and ripening of pears, particularly the delicate Williams variety, have been carried out in 
Melbourne by the Council in conjunction with the Department of Agriculture of Victoria. This 
work has now reached a stage a t  which it is possible t o  indicate fahly precisely the conditions to be 
maintained in order to ensure a good out-turn of the fruit exported to Great Britain. The 
laboratory investigations on the Willianis variety have been extended to closely observed 
experimental shipments, and these have amply confirmed the results obtained by land storage 
experiments. Moreover, commerci;il shipments of this variety, in which the exporters and 
shipowners adhered closely to the conditions laid down by the investigrtors, have landed in 
excellent condition, whereas, in previous years, coiisiderable wastage was usually to be expected. 
If the trade in the high quality Willian~s pear is to be extended, however, it seems probable that a 
suitable ripening treatment, found by laboratory experiirients to Ee essential, will have to be 
pactised on arrival of the fruit in Great Britain. TTr~ile the necessary conditions are relatively 
simple to realize on a laboratory scale, a considerable aluount of work will be required before the 
nlethod can be applied successfully on a commercial scale, 

Further experimental evidence, obtained both in the laboratory and by means of small 
experirlzeiztal shipments to Great Britain, has confirmed thc importance of the influence of 
maturity at  the time of picking on the keeping quality of Washington Navel oranges. In general, 
there appears to be an increasing susceptibility to wastage in successive pickings made after mid- 
June, and, in. fruit picked after mid-July, the on.set of serious nzstage during storage generally 
tends to be rapid. 'Ihese results obviously have an ixr~portant bearing on ihe growt!l of what 
appears to be an essential export tirade, and oEcial cognisance of them has apparently been faken 
in the drafting of regulations for the export of Navel oranges, which provide that the subsidy will 

be p i d  on approved fruit exported before 15th July. 



It has been reliably estimated that the production of Australian citrus fruit (chiefly 
oranges) in excess of local requiretrlents will amount, in 1936, to  over one million bushels. Apart 
froill New Zealand, ivhich could, if she so desired, absorb about 250,000 bushels, the only good 
overseas n~arliets are Great Britain and, perhaps, Eastern Canada, export to both of xv11ich involves 
durations of storage in excess of six weeks in ships. Apart irom matters of suitable quality and 
grading, exports to these courlhies have been retarded by I'rcquent lleavy wastage. Realizing 
this position the Council attached importance to the intensification of its work on the problem, 
and reference has already been made to the fact that the Cormonwealth Government has 
provided additional funds for that purpose. Investigations have accordingly been commenced on 
fruit from the coastal and hills c?istricts of New South -tTTales and the I~lurray Valley and Adelaide 
plains districjiss of South A~:is!,ralia, end the study of fruit from several important areas in Victoria 
and the Murrumbidgee diskrict 01 New South Wales is being continued. 

(ii) Chilled Beef.-Further investigations in connexion with the preparation and storage 
of chilled beef have yielded valuable data concerning tthe relationship between the initial 
contamination by micro-organisms responsible for spoilage and tlie extent and activity of that 
fraction of the micro-organisms in soil which can grow readily a t  temperatures of the order of 
30" F. From micro-biological exanjinations of the soil from any locality in Queexlsland and 
northern Australia a t  any given time, i t  is now possible to predict, with a reasonable degree of 
accrrrz,cy, the probable average storage life of cl-lilled beef prepared in that locality a t  the time of 
the collection of the soil san~ples. This assumes, of course, that standard nicthods of preparation 
of the beef are employed ; in generzl, such is the case a t  the present time. The practical 
importance of this finding lies in the simplicity 01 the prediction irom the relatively easy, regular 
exanlination of soil samples sent to the central la,boratory, when compared with the only alternative, 
viz., the tedious sampling in the meatworks, from month to month, of nu~nerous sides of beef 
prepared under standard conditions. 

From recent experiments, it is obvious that the degree of dryness of the superficial tissues 
of chilled beef is one of the main factors controlling its storage I ife. It is know-n t o  exert a profound 
influence both on the loss of bloom of the rr~eat and the rate of onset of microbial spoilage. No 
precise data zre avai!able concerning the rates of growth on tissues of different water content, a t  
30°P., of the chief organisms responsible for spoilage, and intensive investigations to determine 
srich rates are now in progrem. hIoreover, there are few data concerning the physical facilors 
governing the moisture content of the exposed tissues both d ~ r i n g  the cooling of the sides in the 
meatworks and during the compact storage in ships' cargo spaces. Some work has been carried 
out by the Council on tlle former aspect, and, in conjunction with the British Food Investigation 
Board, important experiments on shipments of chilled beef are now in progress to supply data on 
the relationship between the pllysicnl conditions during transport and the rate of loss of weight 
and bloom of the quarters. It seems certain that if tlle loss of nioisture from the beef could be 
adjusted to prc-determined values, then a considcra,ble advance would have been niade towards 
solving the main technical. problem of the chilled beef trade, viz., loss of bloom, as well as ensuring 
a greater degree of freedom from microbial attack. 

9. Other Investigations.-(i) Comnzo~zwealth Prickly Pear Board.-The work of the 
Commonwealth Prickly Fear Board in the eradication of prickly pear continues to  be most 
satisfactory. During the year 1934-35 Cactoblastis attacked the remaining areas of vigorous 
growth in south-western Quccrzsland and north-\vestern New South Wales, and great destruction 
of the pear hes Seen effected. As regards pest pears of lesser importznce, particularly the tiger- 
pear (Opuntia aurantiaca) and tree-pear (0. to~nentosa), the Board has brought to Australia from 
South America supplies of certain insects which it is hoped will exereise control over these 
particular species. The reclamation for pastoral and agricultural purposes of land previously 
infected by prickly pear has S~een further advanced both in Queensland and New South Wales. 

(ii) Radio Research Board.-This Board has maintained the high standards of its work in 
previous years. Bnvestigctions into problems concerned with fading are centred a t  the 
University of Sydney and involve extensive studies of the ionosphere. New methods of attack 
have been developed and considerable advances in technique have been efiected. VCTork on 
atmospherics is centred a t  the University of Melbourne. The observations have afforded useful 
information regarding the meteorological conditions associated with atmospherics, which are due 
to lightning flashes. 

(iii) Mineragraphic Ivzvestigations.-The mineragraphie work centred at  the Department of 
Geology of the University of Melbourne is concerned with investigations of mineral associations in 
complex ores. The object of these investigations, which have now been linked up with the ore- 
dressing work, is to assist in the rehabilitation of the mining iadxstry by the development of 
efficient methods for the extraction of valuable minerals from complex ores in which the occurrence 



of such minerals cannot be determined by ordinary methods and can be observed only by 
microscopical exainination of polished surfaces in reflected lights. The increased d e ~ a n d s  for 
this work have necessitated the appointnlent of an assistant officer. 

(iv) .Fuel Prob1ewts.-During the year 1934-35 Mr. L. J. Rogers, the Comnlonwealth Fuel 
Adviser who is attached to the staff of the Council, was occupied mainly in further investigations 
into the refining of Newnes shale oil. A small supply of rrlotor spirit refined from Newnes crcde 
petrol has been obtained and is being tested by the National Roads and Motorists' Association. 
Investigations have also been conducted into the preparation of bitumen froill shale from Latrobe, 
Tasmania. The results of these irivestigations are prorrlising from a technical point of view. 

10. Standards Association of Az~sira1ia.-The Council acts as a means of liaison between the 
Commonwealth Government and the Standards Association of Australia, which was established 
in 1922 and is controlled by a body represeiltative of governniental, manufacturing, cornn~erci~l, 
professional and scientific interests. The funds of the Association are provided by grants from the 
Commonwealth and State Governments and by donations and membership subscriptions from 
industrial and commercial organizations. 

Standardization is effected on a voluntary basis through the medium of Committees 
which are appointed by the Association and which are representative of manufacturere, distributors 
and consumers, and as a result nearly 300 Australian standard specifications prepared and accepted 
by the interests concerned have been issued. .The effect of these national standards has been 
to co-ordinate the requirements of producers and consumers, to increase the efficiency of production, 
mainly through the adoption of mass production methods, and to decrease the cost to the 
consumer. 

Close collaboration with standardization bodies in other parts of the Empire, and 
particularly with the British Standards Institution, has developed a valuahle and cordial spirit 
of Empire co-operation. 

In addition to the technical and commercial standards which have been issued by the 
Association, special reference may be made io the illany valuable safety codes such as those 
which were issued during the year 1934-35 lor liit installations and crane and hoist installations, 
and to the in~portznt work a t  present in hand for the preparation of standard conditionsof contract 
for engineering works. Duriiig the year 1934-35 the Association, a t  the instance of the Standing 
Committee on Agriculture, carried out preliminary worli with a view to applying standardization 
to machinery and appliances used by the prirnary industries and to the grading of primary 
products. 

111. PLANT Ih'VESTIGATIONS. 
I. General.-During the year considerable attention was given to the problem of noxious 

weeds and, with a view to widening the field of research to  include more work on the botanical 
side, arrangements were made for Mr. G. A. Currie, who had been in charge of the investigations 
into the entomological control of weeds, to be a joint officer of the ljivisions of Plant Illdustry 
and Economic Entornology and thus to control and co-ordinate all weeds investigations under 
the general direction of the Chicfs of these two Divisions. Mr. A. B. Cashmore was appointed 
as ecologist and Mr. C. G. Greenham will undertake physiological studies of important weeds 
during the coining year. 

In connexion with tobacco investigations, accommodation was provided for Mr. G. E. 
Marks a t  the MclR.l;aster Ani~lial Health Laboratory, University of Sydney, in order to facilitate 
the co-ordination of the snloking tests and processing trials with the chemical studies in progress 
under the guidance of Professor J. 6. Barl, D.Sc., a t  that University. An additional assistant 
pathologist was appointed for furthering disease studies which have reached an iml~ortant stage 
and a technical officer was appfijnted to enable atten tion to be given to the problem of selection 
and breeding for disease resistance, particularly against downy mildew or blue mould. 

The work of the Division has again been materially assisted by the co-operation and 
help rendered in nmny directions by State Dcpartnlents of Agric~dture, by the Waite Agrjcultural 
Research Institute and by many iiidi~ iducls. This is notably the case in connexion with the 
Department of Agriculture of Xew South Wales and Panlook Bros. Pty. Ltd. for tobacco 
investigations ; the Departrr~ents of Agriculture of New South Wales and Western Australia 
and the Waite Agricultural Research Iilstitute for w1leat investigations; the Departn~ent of 
Agriculture, the Huon~~ille and Moonah Cool Stores, the Electrolytic Zinc Coy., the University 
and individual growers in Tasmania, the Department of Agriculture of South Australia, the 
Committee of Direction of Fruit Marlieting and Mr. St. John Pratt in Queensland for fruit 
investigations ; the Queensland Agricultural High School and College for maize breeding and 
plant introduction trials ; the Kew South M-ales Department of Agriculture for skeleton weed 
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studies ; the Queenslaad Agricultural High School and College for nut gra,ss control investigations ; 
and all Departments and many individuals for data in the prepas~ticilz ol the pasture map of 
Australia. 

2. Pruit Investigations.-These cover work in Tasmania on non-parasitic diseases of apples, 
in South Austr~lia on growth and bud development ; at  the Citricultural Research Station, Griffith, 
New South Wales, on alternate cropping in Valencias ; a t  the Viticultural Research Station, 
Merbein, Victoria, on sultana vines ; and a t  Stanthorpe, Queensland, mainly on stock and scion 
relations ' for apples. 

(i) I n  Tasmania.-The programme for 1934-35 was a continuation and extension of that 
of 1933-34. The main development was in gas storage work, and the initiation of respiration 

I tests. The past three seasons have provided valuable clirnatic contrasts in the experimental 
area. 

(a) Ident<fication of Disorders.-A movement towards standardization of nomenclature 
of apple storage diseases has been started in co-operation with the New Zealand Depart'ment of 
Scientific and illdustrial Research. Exchznge of specimens (examined in quarantine in 
Tasmania) has shown that corky pit in New Zealand is ident'ical with our internal cork. 

A pit-like disorder developing in late-picked Cox's Orange Pippin and which is an early 
stage of a breakdown, has been provisionally called " fleck ". Another disorder, resembling and 
mistaken for bitter pit, is the so-called pit of French Crab. The lesions are a sequence to 
water-core, and develop either before or after picking. Their association is with crinkle rather than 
storage pit. The common tree pit or cork on Cleopatra and Sturmer in Tasmania is not identical 
with blotchy cork in Cleopatra in Western Australia. The fornler is associated with undesirable 
soil types, the latter with atmosplleric dryness. The effect of crop and fruit size is identical in 
both. The pit developed in Tasmanian Cleopatra and Sturlrler after picking is, in the main trees, 
pit which would have developed as srlcll if picking had been delayed. 

(b) Disorders in Pruit on Trees.-Tree Pit.-On the whole this disorder was less in evidence 
in 1935 than in the previous two years. Where it occurred seriously it was associated with 
inferior soil types. It occurred mainly on Cleopatra and Sturmer. 

Internal Cork.-Though widespread, internal cork was less serious than in 1933-34. Some 
occurrences can be correlated with defective (hard pan) soil types or denuded soils. Varietal 
susceptibility varies greatly. Sturmer and Granny Sn:ith are very subject to the normal, and 
Jonathan to the corky-core form. The most effective control a t  present available is to re-work 
or replace affected trees with resistant varieties such as Democrat, Crofton and Worcester 
Pearmain. Some growers have unfortunately re-worked affected Sturmers to the equally 
susceptible Granny Smith, with di~a~strous results. 

The claim put forward byAtanasoff that this and other disorders which have been called 
bitter pit are of virus origin has received attention. The field evidence distinctly opposes such 
a cause. Grafting experiments, started in 1931, show no evidence of transmission in this way. 

Water Core.-With an absence of days of high maximum temperatures in 1935, severe 
early water core in French Crab, Stone Pippin, &c.. was less in evidence than in 1933-34. As a 
consequence, crinkle was also less severe. Late water-core was not uncommon in Jonathan, 
King David, Prench Crab, and Cox's Orange Pippin. In Prench Crab it frequently appeared 
as small infected pa,tches in the flesh, which died and dried out either before or after picking. As 
usual, late water-core appeared first and most severely in the large fruits of trees with light crops. 

(c) Storage Disorders.-Storage Pit.-In the 1935 experiments storage pit was practically 
confined to Cox's Orange Pippin. As in previous seasons it occurred seriously in the fruit from 
lightly cropped trees and was relatively unimportant in fruit from trees with heavy crops. Pit 
liability is greatest in soils of poor physical type. The early picking of the most advanced Cox's 
Orange Pippin and Ribston Pippin for early export is the main cause of the high incidence of 
bitter pit in early boats of each season. Light crop fruit is always the most advanced in size and 
ground colour, and constitutes the greater part of the early pic,kings. The high pit and break- 
down liability of such fruit makes it most undesirable for export. Experience indicates that 
few Cox's from good crops and suitable for export are ready for picking before the third week 
of February to the first week of March according to the earliness or lateness of the season. 

Jonathan Spot.-This occurred on Jonathans and Scarlets, liability increasing with the 
red colour of the fruit. Cool storage promptly after picking largely controlled the incidence. 
Delay in cool storing increased its incidence, especially when over one week. 

Low Temperature Breakdown.-Both in 1934 and 1935 this disorder was practically confined 
to Cox's Orange Pippin among the varieties tested, in marked distinction to 1933 in which C.O.P. 
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Scarlet, Jonathan, French Crab and Sturmer were senonsly affected. Breakdown was greatest 
in the presence of pit and water core, and a t  the higher storage temperature (38" to 40' F.) was 
largely confined to fruit so affected. 

The investigations have indicated a very definite association between relative liability to 
low temperature breakdown, the level cf titratable acidity, and the temperatures during January 
and Pebruary. Support for this association is to be found in data iron1 other countries. On the 
basis of the temperatures and results of acidity tests, a prediction was made in February, 1935, 
that the general keeping quality of Tasmanian apples would be good. This prediction mas confirmed 
not only by the results of experiments and by the out-turn of locally stored fruit, hut also by 
reports on exported sliipnlents. If further work confirms the possibility of predicting the 
relative liability to low temperature breakdown, the presence of which is the main factor in 
determining the general storage capacity of Tasmanian apples, a very important advance will 
be made. With such knowledge available early in the season, it would be possible to adjust the 
picking programme and storage temperatures to offset the liability to a considerable extent. 

Pit Breakdown.-In 1935 this was practically confined to Cox's Orange Pippin, especially 
fruit from lightly cropped trees. 

Water Core Breakdown.-This occurred in late pickings of Cox's Orange Pippin and in 
Jonathan picked after the third week of &larch. It also occurred seriously in commercial 
Jonathan and King David picked in April and May. There is no doubt that water core is a 
major cause of the wastage in Tasmanian Jonathan and King David, and even in Scarlet which 
is so common in mainland markets from May each season. WTater core will induce breakdown 
in these varieties a t  any temperature, 117ldst a t  low temperatures it incre~ses the liability of the 
fruit to low temperature breakdown. Though widely accepted elsewhere, this association has 
been neglected in Australia and Tasmania. It has an important bearing on fruit inspection. 
Inspection of these varieties can have little value unless the cutting of a reasonable number of 
fruits be made compulsory, except in the case of more or less immature fruit. 

Brown heart.-Gas storage trials started in 1934 were extended in 1935 to cover Jonathan 
French Crab and Sturmer. They are designed to ascertain the safe upward limit of respired 
carbon dioxide in ships' holds. They will be continued and extended at  least until a season is 
experienced in which low temperature liability is high. The results so far obtained indicate 
that a t  32" to 34" F. the critical percentage of carbon dioxide varied between 5 and 15. Of the ~ three varieties, Jonathan has so far been the least and French Crab the most susceptible. 

Alcoholic Poisoning.-A disorder identified as the " alcoholic poisoning " of M. Thomas, 
just as brown heart is his " aldehyde poisoning," and due to a deficiency of oxygen in the storage 
air, has occurred in 1934 and '1935 in association with brown heart. Though developing 
independently of brown heart, the relative liability of the varieties tested has been the same. 

(d) Chemical and Physiological Tests.-The tests on acidity, refractive index, &c., of 1934, 
were continued in 1935 with the omission of electrical conductivity. The results confirmed those 
of the preceding seasons. Wastage-susceptible varieties, particularly in relation to low tenlperature 
breakdown, had a higher level of total acidity and soluble carbo-hydrates than those 
less susceptible. Fruit froin light crops were higher in the same respect than that from heavy 
crops grown under sinlilar conditions. Further, the general level of acidity, kc., hats been highest 
in seasons of poor keeping. The level for the fruit of a given tree has varied with the season and 
the size of the crop. The tests have been based on individual tree samples, taken weekly or 
fortnightly, which between. mid-January and June amounted to  several hundreds. 

(ii) Growth and Bud Studies.-A report on co-operative work with the Department of 
Apiculture in South Australia dealing with the process of iruit bxd forntation in Cleopatra, 
Jonathan, Dunns' and Granny Smith apples gram in the Blmckn-ood district was published in 
the Journal of Agriculture of South Australia. As an outcome of these and previous studies 
in and fruit bud formation it has become increasingly apparent that fruit bud differentiation 
is conditioned, not so niuch by the environlrlental contlitions which obtain during the 
period of differentiation or even for some tin-~e prior to differentiation, but rather by the nature 
and inter-relationships of previous growth phases in the developilient of the tree. Attention is 
therefore being directed to a study of the fundamental phases in shoot growth and d e v e l ~ ~ r r _ ~ ~ t  
and their relation to environmelltal conditions. Yrelinlinary experiments in this connexion have 
been, made using the sultana grape vine as a convenient plant for the purpose. It has been shown 
that shoot growth is not continuous through.out tllc season, but occ~lrs in definite cycles, some of 
which are unrelated to changes m environment'al conc?itiens. Further ir~veaiigztions are designed 
to determine the relation between response to changes in environrljental conditions and these 
fundamental or internal growth phases. 



(iii) Investigations in Irrigation Areas.-In continuance of the investigation of the problem 
of alternate bearing in Valencia oranges in the Murrumbidgee Irrigation Ares, further thinning 
experiments on a commercial scale have been carried out. The resalts of thcse and previous 
experimeats have been published in the Council's quarterly Journal. It has been found that 
fruit thinning sufficiently early in the " on " season (January-March) will increase the amount 
of blossoni formed and considerably increase the crop of the follo~ving " light " year. During 
the last few years, however, it hhs become a prevalent practice in this area to leave the fruit on 
many trees until very late in the season, thereby obtaining certain economic advantages in 
maxketing. Harvest is made several months after the natural maturation of the fruit. It 
reinsins to be determined whether this practice is likely to offset the effect of early thinning. 

." At Nerbein, Victoria, further experiments have confirmed the findings previously reported 
that summer pruning or topping of the shoots of mature sultana vines is not a beneficial practice. 
Increased crops result during the first and second seasons of treatment, but thereafter owing to 
decreased starch storage the vines are weakened and yield diminishes. Correlation studies between 
shoot growth, starch and nitrogen accumulation, and iruit bud formation have indicated that 
vigour of shoot growth early in the season is associated with starch accumulation and fruit bud 
formation. Stimulation of shoot growth early in the sesson is evidently to be desired under the 
climatic conditions obtaining a t  Merbein. It has yet to be determined how late in the season 
it is desirable to encourage the vegetative growth of the shoots. Renewal of shoot elongation 
very late in the season (April) act~zally lowers the amount of starch stored in the canes, and 
thereby reduces their quality as bearing wood for the following season. 

(iv) Investigations in Qzleens1and.--A nursery experiment area of two acres was cleared 
and fenced at  Stanthorpe on the Government Reserve and is now available for planting. The 
year's work mainly consisted in surveying orchards and in propagating material. The stocks 
recently imported from East Malling rooted well in the stoolbeds and give promise of satisfactory 
propagation in the district. The stooling ability of four IClerton stocks was examined and as a 
result one was rejected. Selected local stocks were propagated and certain of them retained 
for experimental work. 

A survey of the rootstocks in use in the Stanthorpe district shows that 93 per cent. of 
the trees examined are on Northern Xpy stock. Among the 7 per cent. other stocks a promising 
unknown one has been observed and from it a clonal race is being established. 

3. Wheat 1Tnvestigutions.-As noted in previous reports the programme of wheat 
investigations includes studies of flag smut, root-rots, disease resistance, yield, quality and drought 
resistance. In connexion with the last the ir~lrnediate object of the investigations is not so much 
to develop wheats suitable for dry areas as it is to determine methods of measuring drought 
resistance capacity with a view to utilizing such methods in bringing about improvements in 
yield and quality. 

(i) Plag Smut.-Investigation of distortion and spotting of wheat seedlings infected with 
flag smut was continued and some of the results were published in the Council's quarterly Journal. 
The occurrence of the spn~ptoins showed plainly that wheat varieties, whether " susceptible " 
or " resistant" were all equ8liy susceptible to infection when germinated under the soil temperature 
and moisture conditions ordinarily prevailing during the sowing season. Evidently resistance 
as ordinarily understood is resistance to thc development of the usual field symptoms. Variation 
of the tei i~perzt~~re conditions after germination appeared to be the principal factor influencing 
the extent of the damage caused by the disease. Experiments involving controlled soil and air 
temperature conditions are in progress. Another interesting and significant effect of flag smut, 
not hitherto reported nor apparently suspected, is the reduction of the root system of infected 
plants. 

In the course of analysis of data collected in previous years it has been found that a test 
for reaction to flag smut in the P2 generation and subsequent selection of the healthy plants is 
useless from the point of view of obtaining resistant strains. It is evident from the analysis 
that the first test should be made in the P3 generation and selection based on the results of the 
progeny tests therefrom. 

b An experiment has been set up to determine whether there is any association between 
yielding ability and reaction to flag smut, using the F3 geiierat'ion of crosses Cadia-Geeralying, 
Federatior,-Nabawa and Nabawa-Bobin. 

(ii) Root-rots.-During November, 1934, a tour was made through parts of the Riverina, 
Mallee aiid Wimmera to ixake observations on certain environmental factors and to collect 
speciinens for fe~rthcr study of the distribution of the causal organisms. Microscopic and cultural 
work on the collections confirmed the results of previous surveys in which i t  was found that the 
three organisms conmionly associated with the disease are not restricted to special zones, but 
may be found together in wheat fields in any section of the areas visited. 



The present knowledge indicates that little, if any, help towards the solution of the problem 
may be expected from studies of comparative resistance, oince no resistant varieties have been 
found in this group of diseascf;. The distribution of organisms in the field, as noted already, 
would complicate breeding for resistance, even assuming it were possible. 

Work on Wojlzozcicia grunainis mas continued daring the year. The results show that 
even though widely distributed it is of little: if any, cconomic importance. A paper on this 
organism in relation to the foot rot problem 1s approaching completion. Greenhouse and field 
studies of the paillological conditions with which Pusnriunz cul~morzinz and Opl?ioboZzls grnmz'l~is 
are associated are being continued. This group of diseases is proving extremely difficult to 
understand and theref ore progress is slow. 

(iii) Yield.-The variety cxy~eriments in which approximately one hundred varieties 
were grown a t  Canberra, MTagga, Adelaide and STerredin, were reasonably successful. Dry weather 
interfered with the early plant~ngs a t  blerredin and Adelaide, more particularly the fornler. Data 
on many plant characteristics were obtained and these are in the process of analysis. Sin~ilar 
experiments with improved technique were laid cIo.~vn a t  the same stations this year. 

Experiments have been commenced to determine the value of highly fertile soil and of 
wide spacing for differentiating varieties and strains with respect to yield. 

Further work on the analysis of yield in wheat varieties has been continued and supports 
the conclusions previously reported. 

Investigations on plot technique have yielded useful information for the conduct of future 
experiments. 

The work on inheritance of yield of the preceding year has been a continuation and 
development of that of the year 1933-34. The broad objects of this work are (1) to study the 
inheritance of yield, and its components, in wheat, and (2) to obtain information whereby 
wheat breeding technique may be improved. 

(iv) Drought Resistance.---The use of salt and sugar solutions as selective agents for 
breeding drought resistant types has been suggested by certain Russian workers. This was tried 
with a salt solution on an F2 generation of the three crosses Hope-Gluyas, Comeback-Clarendon 
and Canberra-Clarendon, at  Canberra. The plants derived fro111 seeds which were germinated in 
the salt solution gave a definitely inferior yield to those which were germinated in water. This, 
however, may have been merely an il~linediate result of the treatment. In order to test this 
further the F 3  generation of this material is being grown a t  Merredin. 

The work on the water relations between the plant and the soil and other factors mentioned 
in the previous report were completed and repeated on the same varieties during the past year. 
It was found that the general level of the " bound " water in t.he leaves, during the dry period 
October and November, was highest in the variety Currawa, lowest in Major, and intermediate 
in Federation. 

Three varieties of wheat were employed in transpiration studies, listed in order of their 
reputed drought resistance, viz., Steinwedel, Federation, and Bena. Under conrlitions of 
optimum soil moisture, the order of magnitude of the transpiration rate was Steinwedel, Federation, 
and Rena. Under conditions of soil drought Steinwedel reduced its transpiration rate by more 
than either of the other two varieties, and Federation to a greater extent than Bena, suggesting 
that drought resistance lies in the ability to reduce water loss once wilting has commenced. Samples 
were taken for their water content after various periods without water, and a statistical analysis 
of the figures obtained sliows that on the whole there was more moisture in the leaves of Steinwedel 
over the whole period than for Federation or Bena, and that for the same period the leaves of 
Federation contained more moisture than those of Bena, the results supporting the transpiration 
studies. 

4. Plant Introduction.-During the year 300 plants, chiefly grasses and legumes, were 
brought in for trial, making the totals 902 for grasses and 879 for legumes. According to whethes 
they are more suited to southern or northern conditicns they are first tested at Cznberra, F.C.T., 
or Gatton, Queensland, and later if suitable, in other areas. The importa,nce of this work, 
particularly in the case of legumes for northern areas, calls for the use of a trial area considerably 
further north. 

In  plot trials a t  Canberra such grasses as Agrqron cristataim, Festuca elatior, F. Mairei, 
Brow~us inermis, &c. have demonstrated their persistency and palatability. Hairy Peruvian, 
Chinese and Cape varieties of lucerne continue to give good yields and sulphur clover (Trifolizrm 
ochroleucum) made the best showing among clover introductions. Among other promising 
legumes are 2". repens gignnteum (from Russia), Kenya clover (7'. Johnstoni), T. tlrmens and T. , 

carzescens from Transcaucnsia. A noteworthy incident of the trials was the fact that Lespedezu 
striata (common Japan clover) and L. stip~lncea (Korean Japan clover) re-established themselves 
a t  Canberra from seed produced there in the summer of 1933-34. 



In tests conducted a t  Gatton, Digitaria pentxii (woolly finger grass) and Brachiaria 
brizuntha are particularly promising grasses with a dozen others quite good. The guinea corns 
Kaura, Fara Fara and 'Jar Dawa have also given striking results. Among the legumes the 
outstanding features were the remarkably promising growth, in sandy loam soil, of Stylosanthes 
guyan+tensis, a Brazilian perennial pasture legume, and the differences s'lromn between different 
specics and strains in Eespedeza with respect to self regeneration. An int,eresting fact is the use 
now being ~rlade of c r~ t~ la r ias ,  distribnted originally from the Division, in the cultivation of 
pineapples on certain soils in Qucensland. 

Steps have been taken to multiply seed of the varieties for which the more promising 
results have been obtained, so as to meet the increased demand for supplies. During the year 
1934-35,223 samples of seed were distributed, malting the total to date 1,442 lots of seed throughout 
the Commonwealth. 

The plot of pyrethrum was continued under natural climatic conditions, giving an average 
yield of 765 lb. dried beads per acre as against 760 Ib. for 1933 m d  1,190 Ib. for 1932. 

5. Bgrosto1ogy.--(i) Detailed Study of Introduced Grasses.-Special attention was again 
paid to the grasses noted in the previous repcrt, and a painplllet has been prepaxed for publication 
on Brachypodium phoenicoides. 

Root studies of Agropyron cristatum and Agroyyron intermedium, grown in Duntroon red 
soil were carried out during the year. The roots of the former are on the whole evenly and 
vertically distributed, and reach a depth of four feet ; secondary roots, atl right angles to the 
prirnaryroots, occur near the surface but no rhizomes develop. The roots of the latter grass 
spread to a width of 4 feet and penetrate to a depth of 3Q feet and a good development of rhizomes 
occurs. The root development of both grasses fit's them well for pasture purposes, the rhizomes 
of A. intermedizcm favouring i t  more from this standpoint. 

Seed germination studies and selection of strains have been carried out with Phalaris 
coerulescens, Brachypodizcm phoenicoides, Pestuca Mairei, Agropyron cristatum, and Agropyron 
intermedium. Optimum temperature for germination of seed of Ehrharta erecta was found to be 
29°C. 
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(ii) Native Grasses.-Observations made during the study of Kangaroo grass (Therneda 
australis) led to the conclusions that ( I )  though this grass (like many other Australian plants) 
normally reproduces very badly, it fully re-establishes itself in the community during occasional 
c <  irregular " seasons (seasons of good summer rainfall) ; and (2) whereas plants normally do not 
produce flowering shoots during their first year of growth, yet many plants grown from seed 
produced in an " irregular " season develop flowering shoots in a succeeding " irregular " season. 

In studies seeking to determine the effects of soil aridity on the growth and xerophily of 
Themeda australis the following conclusions were arrived a t  :-(1) The rate of growth is 
approximately the sarne for both 70 per cent. and 45 per cent. soil saturation, but plants in soil 
40 per cent. saturated grow a t  half this rate, this suggesting t'hatthere isa critical soil saturation 
(just above 45 per cent.) which exertsa profoundinfluenceon plant growth, and (2) under constant 
atmospheric conditions, increase in the water content of the soil (above the critical value of 45 
per cent.) has 110 effect on either growth rate or transpiration. Arising frorn this is the strong 
suggestion that both growth and transpiration are controlled by the water-supplying-power of 
the soil in that i t  affects the water-balance of the plant. 

Root studies of Thenzeda australis, grown in soil of sandstone talus slope origin, showed 
that the grass has a horizontal root spread of 6 feet and a penetration of 4 feet. There are a large 
number of surface roots as compared with the deep penetrai,ing roots. The primary roots that 
do penetratc come out horizontally for about a foot from the plant before moving vertically. 
Directly beneath the plant the roots penetrate to approximately 18 inches. The type of root 
system renders l'hemeda australis unlikely to withstand heavy grazing. 

(iii) Plot Studies.-Studies of persistency, palatability and productiveness are being 
carried out on swards of sorxe 50 grasses and a paper has been published dealing with results 
over a pcriod of two and a half )?ears for 22 of them. In another study the inter-relations of 
individual grasses and legumes in six1 een rnixtures subjected to diflerential inowing and pasturage 
are being determined a t  Duntmon, F.W.T. 

(iv) Pasture Map of Australia,.-The preparation of the base map, showing the various 
zones into which the plant cover of the Commonwealth has been classified, is completed and the 
descriptive text to accompany the map, having been reviewed by the several State authorities, 
is being prepared for printing. 

(v) Standardization of Common Names.-The common names used for grasses and legumes 
grown in Australia have been tabulated and standard names suggested for adoption. Upon the 
receipt of the views of all States the names will be presented for publication. 



(vi) Lists of Introductions.--During the year a record in chronological order was completed 
of cereals, grasses, legumes and miscellaneous forage plants introduced by the State Departments 
of Agriculture during the last 25 years. 

6. Noxious Weeds I~zvestigutions.---TIITeeds have become increasingly important through 
natural spread, and attention has been focussed on the problems of control. A report was prepared, 
dealing with the general position and especially with the most inlportant weeds, embodying 
proposals for future work. These have beeii considered by the Execntive Comniittee of the 
Council and the Standing Cornl~~ittee on Agricnlture and steps taken to prosecute investigations 
into some of the most pressiag problems. 

(i) Skeleton Wecd (Chondrilla juncea) has become much more prevalent of recent years, 
especially in the Wagga district. A joint committee of the New South Wales Department of 
Agriculture and the Council prepared plans for experiments on control a t  the Wagga State Farm 
from a chemical and cultural point of vicw. Xore recently other experiments have been set out 
and a study of the life history ol the weed has been commenced, together with investigations 
seeking an efficient herbicide or other means of control. 

(ii) Nut Grass (Cyperus rotundus).-A comprehensive set of tests, both of cultural and 
chemical methods of control, was prepared for the Principal of Gatton College, Queensland, and 
after consideration i t  was decided that t'hey would be tried on a suitable area on the College holding. 

(iii) hToogoora burr (Xanthiurn pu.ilgens).-Burrs of this weed were collected in 1929 and 
kept dry until October, 1933, when they had a germination of 84 per cent. They were then 
buried a t  a depth of one foot arid a, sample taken a year later (October, 1934) gave a germination 
rate of 40 per cent. 

(iv) Other Weeds.-With the transfer of the oficer concerned work on Cape tulip (Homeria 
collina), which was commenced in South Australia, is being continued in Canberra. 

A major feature of the progranlme for the future has to do with weeds of pastures notably 
such as Bassia Birchii and the various burrs. 

7. Tobacco Investigations.-(i) Diseases.-(a) Downy Mildew or Blue Mould.-As 
experience in north Queensland had shonrn that copper eniulsion and colloidal copy,er sprays 
were effective in controlling this disease, they were tried a t  Ashford in co-operation with the 
New South. Wales Department of Agric~zlture, a t  Deniliquin, New South Wales, and a t  
Wangaratta, Victoria. Bordeaux mixture was also used. In general, the sprays were not as 
effective as under north Queensland conditions, although useful control was obtained with 
copper emulsion and colloidal copper. 

Tests of the Bathurst type of seedbed in which the air temperature is not allowed to fall 
below 45°F. were made a t  Ashford, New South Wales, and Wangaratta, but the seedlings grown 
in them were attacked by downy mildew. 

The occurrence and progress of the disease a t  Canberra, Ashford, Deniliquin and 
Wangaratta, were studied in order eventually to determine the meteorological conditions which 
favour serious outbreaks of disease in seedbeds. 

As the disease is less serious in some areas than in others, data on epidemic potentiality 
were obtain.ed for a few districts. The aim of these investigations is to determine the areas where 
growers can raise seedlings with a reasonable prospect of successful results. Overwintering 
diseased plants were again prevalent early in the season, and later on, downy mildew was epidemic 
on Nicotiana glauca at  Cobram, Victoria. The disease was also found on this host a t  Charters 
Towers, Queensland in August. i 

In October, &xI;eriments were begun on the use of vapours of various hydrocarbons 
for the control of downy mildew. Many substances were tried, the best results being obtained 
with benzol and toluol. Following many laboratory experiments a large scale trial was set up in 
the autumn in the tobacco-growing area a t  Eurobin, Victoria, in a battery of commercial frame 
seedbeds, each measurin~ 20 x 66 feet. Different concentrations of vapour were obtained by 
varying the area of benzol or toluol exposed to evapor~t~ion. Despite the fact that the seedlings 
were heavily inoculated three times during the trial no downy mildew occurred in those seedbeds 
where the proportion of two square inches of evaporating surface of benzol to one square foot of 
seedbed was maintained. Where lesser quantities were used, some disease occurred and where 
excessive quantities were used, plant growth was adversely affected. All plants in the control 
beds were killed by the disease. 

This method of prevention of the disease necessitates the construction of frame seedbeds 
and very careful attention to seedlings to obtain a full stand of plants. It is considered that the 
cost will not be excessive. Experirr~ents under spring conditions are, however, necessary before 
the methods can be recommended for use on a comnlercial basis. 



It would be possible to prevent outbreaks of downy mildew by the use of resistant 
varieties, but as the commercial varieties gloivn in Australia are so closely related to each other 
and all are susceptible they are comparatively useless fcr breeding purposes. With this in mind 
the Standing Coinmittee on Agriculture recently decided to ascertain whether funds could be 
provided for an exploration to be made in Central and South America for tlie purpose of collecting 
possible resistanl strains of Nicotiana species and I\;. tabacunz varieties. 

(b)  Leg-syot or Prog-eye (Cercospora nicotianae). The field studies a t  Mareeba, were 
concluded in August, 1934, and further experimemtal work was continued in the laboratories a t  
Canberra. As rfientioned in the previous annutd report of the Council, the use of disease free 
seedlings is essential for the control of this disease under north Queensland conditions. 

r Atteapts a t  control in the field are seldom, if ever, effective in themselves, but may 
assist in checking the spread of the disease if unfavorable weather conditions occur. Priming 
of diseased leaves is strongly recommended in ether countlies for the control of this disease, 
but under north Quecnsland conditions, it is only partially effective, even though done early in 
crops where comparatively few diseased plants occur. It is useless in r~a iu re  crops when 
conditions are favorable to an epidemic. The results of this investigation will be published a t  
an early date. 

(c) Other Diseases.-Virus diseases were increasingly noted in two States and a condition 
known as field dwarfing occurs in several States, due possibly to any one of several causes. 
Attention will be given to these during the coming season. 

(ii) Smoking Tests.-Adequate qunntities of leaf representative of the 1933-34 crop in each, 
important tobacco-growing district have not been received from all States and so full continuity 
in smoking tests and processing trials cannot be maintained. The grades being supplied fall 
mainly into the medium pipe type. 

(iii) Curing Experiments.-The experiments inaugurated in 1932 were continued and 
somewhat extended during tlie past season and the leaf has been packed for ageing. Smoking 
tests on leaf from previous trials showed that in 47 instances samples cured by a ten-day process 
were better than a six-day process while in nine instances they were equal. It is to be recalled 
that the leaf used was heavy-bodied and tended to be immature at harvest. 

(iv) Chemical Investigations.-Continuing the studies of smoke from " good " and " bad " 
leaf, as determined by smoking tests, confir~nation was obtained of the fact reported last year 
that smoke from bad leaf is alkn!ine. Since the alkaline substances contain nitrogen and must 
be derived from the breaking.down of nitrogen constitiients of the leaf it may be assuined that a 
high nitrogen content relatlve to organic acids and sugars is indicative of poor tobacco. 
Preliminary studies support this view. 

Chemical analyses of leaves in all stages of development have been commenced and these, 
while not yet complete, show that during maturation on the plant there is an extensive 
degradation of protein substances into water-soluble materir:ls which migrate via the midrib 
into the stem. A similar breaking down occurs during the curing processes but no way of exit 
from the leaf is available, since the leaf is no longer on the stalk. Consequently, ha,rvesting too 
early anchors an excessive anlount of nitrogenous substarlces in the leaf and, although they may 
be changed during curing, they are not ren~oved. These tentative conclusions call for much 
more work and a closer scrutiny of all changes occurring during growth and curing. 

8. Pea Disease.--Continuing the work on root rot of peas in Tasmania, the organism 
causing the major losses was studied in pure culture and its pathogenicity tested under various 
conditions in the greenhouse and field. Under conditions in Canberra the addition of urea to 
infested soil significantly reduced the extent and severity of the disease. Trials are now being 
made in the pea-growing districts of Taernania with a view to determining whether this fertilizer 
will give field control of the disease. 

9. Needle-J't~sioqz of Pines.-Neither grafting experiments nor trials of the transference of 
Chermes insects have yet given evidence upon which to determine whether this disease is due to a 
virus or not, but by analogy with known virus diseases of trees, it may be that the development 
of symptoms will require more than om year. 01 several hundred seedlings, now two years old, 
grown a t  Canberra from seed collected from diseased trees, only one has shown synlptoms of 
needle-fu sion. 

The possibility that the disease may be due to some mineral deficiency is in mind and various 
substances are being added to t,he surrounding soil, or plugged into the trunk or injected in dilute 
solution into the transpiration stream. Progress in this investigation will necessarily be slow. 

10. Fungal Discolouration of Point.--Fungal discolouration of painted surface is one of 
the relatively minor applied mycological problems under investigation. Originally begun becalzse 
of its being widespread in Brisbane and certain other places in Queensland, i t  now commands 



more interest on account of the discolouration of oiled calico covers of tobacco seedbeds in 
Canberra and the Ovens River Valley. Xecd bed covers in the latter area are useless after a 
season's wear, owing to thc reduced traaislucence caused by discolouration. The exposure of 
painted wood panels in a similar construction may expedite the work in the general problem. 
Tlle panels now being exposed in Brisbane a t  the IJnirersity of Queensland are designed to indicate 
to what extent variations in the vehicle may influence the intensity 01 discolour a t' ion. 

11. Maize Breeding.-A general report on the maize breeding work being conducted a t  
Gatton was published in the Council's quarterly Journal. The work continues to be promising 
and crosses mllich were superior in 1934 were again superior this year. Selection in "sib-crossed" 
lines is being continued. 

12. Herbarium.-Acknowledgment is made to Canon C. E. Burgess of Goulburn for the 
gift of a collection of Hawaiian ferns from a standard set collected by D. D. Baldwin. Over 200 
specimens were poisoned, mounted and incorporated in the Herbarium during the year. 

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

a t  Canberra, a considerable amount of field w0r1~ is also undertaken, and investigations have been 
made in every State and Territory of the Comnionmealth. Moreover, as the introduction of 
beneficial insects from abroad forms an iinportant part of the Division's work, officers are stationed 
in other countries for the purpose of studying the natural enemies of weeds and inscct pests. 
These studies are a t  present centred in ~ n ~ l a n d ,  the south of France, and the United States, 
while similar work in Fiji has been arranged. In the course of its 1vork, the Division has received 
valua-ble co-operation and assistance from other Divisions of the Council, from State Departments 
and research institutions, from growers' organizations and from many individuals in Australia, 
as well as from institutions and individuals abroad. This co-operation and assistlance is cordially 
appreciated. 

The scope of the Division's work is wide, and includes investigations into pests of stock, 
pastures, crops, forests and timber, stored foodstuffs, and the garden and househoid, as well as 
studies of beneficial insects which may control noxious weeds and research into disease of hive 
bees. Some of these problems are of greater econcmic significance or are illore conlplex than 
others, and therefore require more elaborate and intensive investigation. Consequently, noxious 
weeds research, blowfly research, white-ant research and pasture pests research form the main. 
sections of the Division's activity, the other problen~s being distributed among t,hese sections 
as subsidiary investigations. 

Progress during the year 1934-35 has been mainly in three directions, in the improvement 
of methods of investigation, in the application of the results of research to the practical control of 
pests, and in the expansion of work on particular investigations. 

In the last annual report, mention was made of the importance of developing reliable 
methods for investigating biological problems. Since then, the n~ethod of using laboratory 
colonies of termites for timber testing and the methods of testing traps and baits for blowflies have 
been brought to a satisfactory degree of accuracy and put into practical use in testing work. The 
method of field testing of timber samples for termite damage has been greatly improved and should 
shortly become a reliable working tool. Methods of producing artificial blowfly strikes on sheep in 
the insectary have been so improved that it is: now possihlc to produce any number of strikes on 
any merino sheep a t  any time of the year, irrespective of the condition of the sheep or of the 
season. These advances have made possible a great deal of applied research that was 
previously out of the question ; some of t l~em have already borne fruit in practical control. 

Progress in the application of the results of research to the practical control of pests is 
shown in the development of an improved dressing for the treatment of blowfly strikes, in the 
developnlent of a chcap and efficient method of destroying white ants in monnds and in timber, 
in the control of garden snails, alid in the control of silverfish in houses. A small but useful 
achievement in the field of biological control has been the establishment and distribution of the 
parasite of the greenhouse white-fly. The most important expansion of activity has taken place 
in the iloxious weeds investigations which have been widened to include caltural and chemical as 
well as entonlological control, and also to include the study of certbin ;mportant weeds that were 
being investigated These investigations are now administereci jointly by the Division 
of Economic Entoniology and the Division of Plant Industry. The research ~li to pasture pests has 
also been expanded to include a more thorough investigation of plague grasshoppers, and a t  the 
request of the Department of Agriculture of Victoria, an investigation of the Oriental peach moth 
has been commenced. 



(i) St. John's Wort (Nypericum perforaturn) .-Further consignments of Chrysornela hyperici, 
Chrysornela brunsuicensis, Lathronym~hu hypericana, Aphis cldoris and Anaitis plagiata were 
sent from England to Australia during the year, and an additional insect, Depressaria hypericella 
was also introduced, wNe  observations were commenced on a Buprestid beetle, AgriZus 
hyperici, which attacks St. John's wort in the south of Prance. Adults of Chrysornela hyperici 
and C'h. brunsveicrzsis were liberated in Victoria, but subsequent observations indicate that few 
survived. Starvation tests of Aphis chlorzs and Anailis plagiata have been completed, and 
these species will be liberated when sufficieiit numbers are available. 

(ii) Noo?-goora Burr (Xanthium pungens).-Over 13,000 Euaresta aequalis, imported from 
America, have been sent to Queensland and distributed there by officers of the Prickly Pear Board. 
In starvation tests in Australia, i t  has been found that the adults of Baris callida will feed on 
artichoke leaves if nothing else is available, and the previous observation that Cylindrocoyterus 
adspersus would ieed on sunflower and Jerusalem artichoke has been confirmed. Liberation of 
these insects will therefore not be considered st present. Another insect, Epiblemma strenuana, 
is being studied in America ; tests so far carried out suggest that i t  feeds exclusively on 
Xanthium species. 

(iii) Ragwort (Xenecio jacobaea).-Consignments of Tyria jacobaea have been liberated 
in Victoria. It is not yet known whether this species has become established. 

(i v)  Other Weeds.-The life-histories of numerous insects which attack Mexican poppy 
(Argemone mexicana) and ground cherry (Physalis lunceoluta) in America are being studied. 
Both these species are weeds of some importance iiz Australia. Inquiries made in Russia 
indicate that some 40 species of insects are known to attack skeleton weed (Chondrilla 
juncea) in that country. It is not yet known whether any of these are effective in destroying 
the plant. 

3. The Buffalo-Jy Pest (Lyperosia exigua).-An investigation in Western Australia has 
shown that the buffalo-fly has not extended its range during the past four years, its southern 
limit being still a t  Wallal. The country to the south and south-east of Wallal is too arid and the 
cattle population too discontinuous to favour further spread, even with r~lobs of travelling stock. 
Danger to the south-western part of the State is for practical purposes restricted to the possibility 
that the fly may be transported by ship from the endemic areas in the north. Stringent 
precautions against either adult flies or puparia in dung being brought ashore a t  Premantle should 
consequently be maintained. These precautions are the more necessary, as it was found that 
the country south of Perth, and particulerly the strip of eoastal diaryiug country between Perth 

I and Busselton were eminently suitable for the propagation of ihe fly. 
I 
I The liberation of parasites in Queensland, North Australia and Western Australia has 

been mentioned in previous reports. No evidence was found a t  Rroorrle of any appreciable 
reduction of buffalo-fly abundance, but it is proposed to carry out a survey of fly and parasite 
incidence in north Australia next autumn before forming an opinion on the results of liberations. 

4. The Sheep Blowfly Best.-(i) Studies of the Plies.-Recent work in Western Australia 
has shown that Iiuciliu cuprina, the most important primary sheep fly, is now widely distributed 
in tliat State from TVsllal in the north to Mount Barker in the south and as far east as Lake 
Mason. It has also been found in north Australia and in north-west Queensland. There is 
good evidence that the extension to the remoter districts has been recent, and has been due 
partly to travelling fly-struck sheep and partly to  natural dispersal. Studies of hibernation 
indicate that Lucilzu sericnta is better adapted to live in cold clilnates than L. cuprina, and that 
both are better adapted to cold cii~nates than the hairy-maggot-%, Clzrysornyia rujfacies. 
Nutritional studies have been continued and it has been found that adult female flies require 
repeated feeds of protein in order to continue nlatliring eggs throughout life ; this prot,ein may 
be obtained from meat juice, but not fmrn moistened fleece. The findings of Hobson in England 
that certain bacteria synthesise accessory food factors necessary for the growth of niaggots have 
been confirmed. 

A satisfactory method of testing having been developed, considerable attention has been 
paid to the study of substances which attract or repel blowflies. The objects of this work are, 
firstly, to discover precisely what chemical compomlds attract Lzccilia cuprincz to the live sheep ; 
secondly, to make baits more specifically attractive to Lucilia cuprina ; and thirdly, to throw 
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2. Noxious Weeds Research.-A survey was made during the year in the whole weeds 
problem of Australia, as a result oi which sixteen weeds have been selected as of major inlportance, 
and arrangements have been made for the expansion of the ins~estigations so as to include all 
phases of weeds research. The work abroad has been extended by the establishment of a field 
station in the south of France, where the search for natural enemies of Inany important weeds 
of Australia can be most effectively undertaken. 



light on substances that may be used for treating carcases, for jetting or dipping sheep, of for 
the treatment of struck sheep. Wit11 these objects in view, some hundreds of experiments have 
been carried out with natural baits, with standardized baits treated with various chemicals, 
with baits in which natural bacterial deconiposition has Leen replaced by controlled chemical 
decomposition, with fractio~is obtained from ncbturzl baits by various physical and chemical 
means, and with individual chemical compounds that are known to occur in the decomposition 
of proteins. This work is in a comparxtively early stage, Lut promising results have already 
been obtained. Relatively simple attractive fractions have been produced ; the suggestion 
has emerged that attractiveness n ~ a y  be bound u with the sulphur linlcage in protein ; 
substances have been discovered that may be rnore ekcient that sodiunl sulphide for treatment 
of baits ; and indications were obtained which led to the development of an improved dressing 
for treatment of struck sheep. 

(ii) The Problem of Susceptibility.-Nunzerous anatomical, physiological and pathological 
conditions of the sheep 3re now known to influence its susceptibility to blowfly strike, but the 
mechanism of their operation has in many instances not been clcarly understood. In order 
to elucidate these mechanisms, i t  was first necessary to reduce the production of experimental 
strike to its simplest possible terms. This has now been done, with the incidental result that 
the amount of experinlental work that can be done in a year has been more than doubled. It 
has also supported two conclusions, viz., (a) that the primary factor in susceptibility is the 
presence of free moisture in the fleece and on the skin ; and (b) that the other factors mentioned 
above operate either by supplying the moisture or by ensuring its retention long enough for the 
area to become attractive and the r~iaggots to beeome established, or by shortening the period 
for which the skin must remain wet. Quantitative work has shown the importance of those 
factors which influence attractiveness to the flies, for it has been found that there is a direct 
relation between the number of eggs placed on an area and the probability that zt strike will 
develop. 

(iii) The Prevention of Strike.-(a) Carcass Disposal.--This method of reducing the 
abundance of blowflies may be usefully employed in open, heavy carrying country, in which 
dead animals may be found and treated without undue expense or d~fficulty. Numerous 
experiments have been carried out and have shown that inefficient trentment with poisons 
results in an increased emergence of primary flics, that most poisons are spread through the 
carcass not by natural diffusion nor by the p r i ~ a r y  maggots, but by the secondary hairy 
maggots, that thorough application of a poison to every part of a carcass is necessary in order 
completely to prevent emergence of blo'cdies, and that sodium fluoride as a powder, or sodium 
arsenite in solution, are still the best substances known for treatment of carcasses. 

(b) Trapping.-The experiment a t  Therribri, New South Wales, has been completed, 
but that a t  Cra~lrnore Park, Western Australia, could not be finished last season owing to the 
absence of strike. The results of these experiments to date strongly suggest that intensive 
trapping does reduce the incidence of strike, but they do not indicate whether trapping is an 
economically practicable control measure. They do, however, justify further investigation 
of traps and baits. Field s t~d ies  indicate that satisfactory results can be obtained only by using 
large traps co~taining large chemicallj~ treated baits. Poisoned baits so far studied have not 
proved satisfactory, few primary fiies being destroyed, but a netv method of attracting and 
poisoning flies has been evolved and is being tested. 

(c) Jlartagement in R~lation to Control.-Field investigations in Western Australia hsve 
shown that given adequate kno:~-ledge of local conditions of sheepmising ~ n d  management, 
the incidence of strike may frequently be reduced by judicious ailerations in station procedure. 
Tlins, in certain districts losses from strike have been minimized by altering shearing dates. 
These studies have also indicated the relative value of various control measures under different 
station conditions, but a great deal more field work in different parts of Australia is necessary 
before the results of laboratory studies can be efficiently applied to general station practice. 

(d) The Mules Operation.-This operation, devised and recently improved by Mr. J. H. W. 
Mules of South Australia, l-~a,; been in~~cstigated by Sediio~i at Nyngan and inore recently under 
station conditions in South Queensland. I t  consists of various procedures, the most important 
of which is the removal of the folds of loose skin on either side of the crutch. The operation 
improves the conformation of the sheep, and is simple, cheap and practicable. Its influence on 
susceptibility to strike is being investigated. 

(e) The Selection of Resistant STteep.-The influence on susceptibility to strike of certain 
hereditable characters of the sheep, such as co~zfcrmation of the crutch (Seddon et al.) and wool 
colour, have been demonstrated. Thus, during the past two years, the wrinkly (C class) Merino 
sheep in the Canberra experimental flock proved to be nine times as susceptible to field strikes as 
the plain bodied Merinos (A class). Also, Polwarth sheep have been shown to be as little liable to 



crutch strike as the plainest of the Merinos. The selection of sheep relatively resistant to strike 
would be easy, were i t  not for the fact that, under present conditions of sheep-raising,.sorne of the 
more susceptible types of sheep are widely regarded as of super commercial quallty in other 
respects. A satisfactory comproinise can be reached only when the knowledge of the practical 
grower and that of the laboratory worker are brought together. This it is proposed to attempt 
next year. 

(iv) The Treatment of 8trilce.-New dressings for the treatment of strke have been developed 
and tested under insectary conditions. These dressings consist of various esters of glycerine and 
boric acid. They are non-irritant to  the skin, killthe maggots sloidy but effectively, protect the 
strike wound and assist healing? and under the conditions of the experiments, eflectively prevent 
restrike for a considerable per~od. Field tests have been arranged, and i t  is understood that 
production by commercial firrrls will shortly be undertaken. 

5.  Blood Parasites of Cattle.-Experiinents reported last year as in progress have been 
completed, and have confirmed the conclusion that, under the conditions of the experiment, 
Anaplasma marginale was not transmitted by the stable-fly (Sto~iloxys calcitrarzs), nor by the 
comrnon March-fly (Tabanus circumdutus), nor by a needle used in such a way as to siuulate the 
bite of these flies. It is, however, transmissible by needle puncture, when the punctures are deep 
and the intervals between stabbing the infected donor and stabbing the healthy recipient are 
very short. Pure strains of Anuplasma marginale, A. ce?ztmle, and Theilcria mutans have been 
maintained by sub-inoculation a t  Canberra, but the pure strain of Biroplasn~a bigemir~ttm died out 
and an attempt to re-establish it failed, the parasites not surviving the journey from Totvnsville. 
An experiment is being arranged to detcrn:_ine whether the prerrlunzity to this parasite formerly 
established has disappeared \~i t>h the dying oont of the ir~fection. 

6. Orchard and Fruit Pests.-(i) Peach Math (Cydia molests).--Funds for this investigation 
were made available by the Canned Fruits Control Board and the Conlrnonwealth Bank (Rural 
Credits Development Fund). Danmqe is caused partly by the larvat! tunnellin~ into young growing 
tips of the trees, but chiefly Gp invasion of the fruit, particularly the late eannlng varieties, the loss 
to the growers for the season 1933-34 being estin~a~ted at  £70,000. Four or five broods are produced 
in a season. The female moths live fro111 tk i r t ea  to 33 days and produce from 30 to  150 eggs, 
development from egg to adult requiring about 36 days in wid season. Larvs of the earlier broods 
forrrl cocoons high in the trees, but those developing later in the seasou descend to the trunk or 
the ground to fori~l overwil~tering cocoons in which they hibernate until t'he follo~47ing September. 
As the newly hatched larvs reject tbe ~~latcrinl ~viiic:~ they bite off in gaining entrance to the twigs 
or fruit and as the older l a r v ~  are protected by the plant tissues, control by means of sprays 
is difficult. Poor results were obtained tvitli sprays of lead arsenate and with hydrated lime, but 
a dry-mix lime sulphur spray proved moderately useful and nicotine sulphate (Black Leaf 40). 
gave decidedly prolxising results, which it is proposed to follow up next season, Bandages placed 
round the trunks of the trees trap Inany larvs that are descending to form over-wintering cocoons, 
and deep cultivztion of the ground also destroys a nurnber of over-wintering cocoons, as does 
attention to props and cases in which they are often found sheltering, but other mechanical ]nethods 
of control have not given i!c,pi.ful results. Kaiive parasites attack the late broods fairly heavily 
but do not operate a t  all in the early and rniddle parts of the season. It is therefore prop~sed to 
introduce from America an Ichneumon parasite, IlIacroccntrus ancyclivorus, which is most active 
during %he warmer months. 

(ii) Thrips Inuestigaiions.-The investigations on the apple-blossom thrips (Thrips 
imaginis Bagnall), referred to  In the previous annual report, have been eoniinued. Daily counts 
of the numbers of Thrips imnginis recorded in flox~-ers in South Australia and Victoria durillg 
the pest vear have supported eadier intcrpretatiolris relating to the correlation of m~teorolo~ical 
events Gith fluctuations in the numbers of species ; in partic~ilar thcp emphasize the 
influence of the a ~ ~ t u m n  weather on the " autttmn rise " in nunibers and the significance of this 
relation to the extent of the " first spring rise " the follo\~ing spring. When the " antumiz rise " 
is " large " a significant " first spring rise " inay be expected ; with an early and sustained 
warm spring the insects may increase to economic numbers. It has been shown that mcdcrateIy 
hot days lvitl temperatures about 75 degrees F:bl~rfhnheit or over are necespary for active movement 
and flight of the insects. The species may over-winter as dorn~ant adults in sheltered situations, 
or as pupae in the soil. The weather during the aut~znm and spring did ]lot favour the occurrence 
of the insects in economic numbers during the spring of 1934. 

Experiments have demonstrated that the reproductive activity of T. imaginis is 
negligible when the insects h:i;-e not access Lo flowers ; pollenl appears to be a necessary part 
of their food for this purpose. This affords one esplanaiion of its decrease in nunlkers during 
the dry summer months, due to the scarcity of flowers, although temperature and humidity 
are favorable. 
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Experiments have been made with several insecticides with the aim of protecting iruit 
blossom from thrips attacks ; adequate field trials have not been possible owing to the scarcity 
of thrips. Dusts containing kaolin or talc with from 10 to 15 per cent. derris and from 5 to 
10 per cent. pyrethrum have given promising. results with restricted tests, The possibility 
of using oil emulsions containing these insecticides has been explored. 

(iii) Codling Moth (C'ydia pornonella).-A coirlrrlittee representative of the Council and the 
State Departments has been formed to co-ordinate existing work and plan future investigations. 

7. Field Crop and Pasture Pests.-(i) Clover Springtail (Sminthurus viridis).-The 
predatory rrlite Biscirus lapidarius is now established in South Australia, Victoria and Tasmania. 
Information received from Western Australia and Tasmania indicates that i t  is decidedly 
effective in parts of those States. 

(ii) tTnderground Grass Grub (Oncopera).--A careful study has failed to reveal any useful 
characters by which the various species of Oncopera can he recognized in the larval stage. This 
is unfortunate, as identification 01 the doininant species early in the season ~vould be of material 
assistance in attempts to establish parasites. Only small supplies of Hexamera were available 
in New Zealand this year, and conditions in Tasmania were unfavorable for liberation. Attempts 
to establish these flies were therefore confined to certain places in Victoria and to Duntroon, 
Federal Capital Territory. Information is not yet available about the field liberations, but 
the parasites do not appear to have survived in the insectary. In  view of the difficulty of 
transporting these parasites in good condition, a study of food requirements and satisfactory 
caging conditions is being made with suitable Australian species of Tachi?tidae. Another 
Tachinid fly, Hystricina lupina, has recently been found in numbers in New Zealand. Should it 
prove to be a parasite of Hepialidae, attempts will be made to establish it in Australia. 
Arrangerneiits are also in hand for the introduction of the Co~nmon Toad, Bufo vulga~is, which 
nlay be expected to feed on Oncopera larva. 

(iii) Grasshopper Investigations.-Preliminary studies have been in progress for some time, 
and have been directed chiefly to the accurate identification of the nlore important Australian 
species, and to life-history studies of the coluinoner species which occur a t  Tanberm. 
Investigations of the recent swarms showed that a large proportion of the females were infertile, 
which together with the very heavy mortality tllat occurred in the young hoppers of the second 
generation and a high parasite incidence, helps to explain the rapid zbatei~ent  of tile plague 
that occurred a t  the end of the season. A study of the effect of dry conditions on the eggs of 
some common species has been conlrnenced. Results so far obtained suggest that the eggs of 
Gastrimargus snusicus, an abundant, widely distributed species, are inore resistant to drying 

t h a n  those of the plague grasshopper, C'alctnria termifa$era. The Australian Council of Agriculture 
has recently recommended that the Council's work on this problem be extended, and with this 
end in view inquiries are being made in Egypt, Algeria and Mouth Africa, where important 
grasshopper investigations are in progress. 

8. Terfa~ite (White Ant) Research.-(i) The Direct Control of Termites.-Results previously 
reported on the control of Butermes exitiosus in mounds by iiieans of white arsenic have been 
confirmed, and the method has been put into practical use. It has proved to be highljr efficient 
and extremely elleap, The sarne method has also been shown to be satisfactory for the control of 
termites in timber, provided the place of application is dry. It is now proposed to extend the 
investigation to other mound-building species, including those which attack pastures. 

(ii) Field Testing.-The method of testing materials for resistance or susceptibility by 
placing them in the ground in the vicinity of nlouncls of wood-eating termites, has proved to be 
unsatisfactory, the results obtained from tests extending over several years being frequently so 
variable as to be quite unreliable. The reasons for this variability have now been determined, 
and inlprovements have been made in spacing the test samples, in treatment of the ground around 
the mound, and in protecting the test area, as a result of ~vllieh improvements, a much rnore 
uniforrn attack on the samples has been obtained. This method of testing is very convenient, and 
there is now reason to hope that it will prove reliable. Most of the tests recorded last year are 
still in progress. 

(iii) Stadard Laboratory Colo2ties.-It was reported last year that a considerable degree of 
uniformity had been obtained in laboratory colonies set up for testing small samples of timbers and 
other materials. By careful attention to detail, as for example, by regulating the ventilation of 
the colonies a t  a selected opt'imum value, variation in initial population, variation in final 
population a t  the end of three months, and variation in timber consumption have all been reduced 
satisfactorily. Practical tests of various materials are now in progress, including Canadian 
Western Red Cedar, King WTilliam Pine, and composition telephone cable conduit. 



(iv) The Ecology of Termites.-(a) Mound Popu1atioas.-The total population of an average 
mound of Eutermss exitiosus, measuring about 4 feet across the base by il 11;. 6 in. high, was 
found to be about 1,800,000 termites, weighing over 17 lb. Of these npproxirnately 1,5(~0,000 
were workers, 200,000 were soldiers, and 40,000 were nymphs which v;ould emerge from-the niorrxnd 
when swarming occurred. The mound is rarely fully occupied, a considerable ~roportion of t h ~  
comnlunity working in galleries a.tuay from it except in the very coldest weather. 

(b) Terr6perature.-The temperature within a mound is maintained by the iiviing termites at  
a fairly high level, which varies with the season and with the diurnal chgmges j, external 
temperature. As a colony of termites dies, the temperature gradually falls until it, is the same as 
the surrounding soil. Temperature records are therefore now used to determine whether a mollnd 

I 
is suitable for experimental use. These studies have also shown that the temperature oelected 
for maintenance of the laboratory colonies is satisfactory. 

(c) Moisture.-The relative humidity of the atmosphere within the populated mounds is 
very high, exceeding 95 per cent. ; it varies slightly from mound to n ~ o ~ m d  and in dilfercni, pertn of 
the same mound. The moisture content of mound materid varies from a maximum a t  the centre 
of the mound to a minimum in the surface layer. Each of the three maill inner regions has a 
characteristic moisture content, which is roughly proportional to the amount of masticated wood 
and excrement incorporated in its walls and which is maintained st a fairly constant level by the 
termites irrespective of season and rainfall. 

9. Pine Chermes.-Further attempts have been made to establish Leucopis obscura, 
Exochomus quadripustulatu~, and liemercbzus sligrniz on Chermes infested pincs in the field and in 
the insectary. Exochomus was established in the insectary and bred slowly, but no success appears 
so far to have attended the field liberations. Lime sulphur sprays have, hoxxvever, given satisfactory 
control of Cherntcs in field tests, both on seedlings and on older plants ; the method of spraying 
seedlings before transplantation may help materially by overcoming heavy infestation of new 
plantations. 

10. Oak Scn1e.-(Asterolecaneum variolosurn).-The parasite Habralcpis dnlmaai has been 
established at  Launceston, so there will be no need for further introductions. Bc~brolepis is a slow 
breeder, and it x~ill be some years before it can make its presence Selt. 

1 1. Greenhouse White fly (Trialeurodes vaporariorum ).--The parasite Encnrsia formosa, was 
introduced frorri New Zealand during the year. It quickly becanme ebta,blislr,ed in a glass-house, and 
later on white-fly in the open and in the insectaries. Parasitism of the white-fly has been heavy, 
and there has been no difficulty in maint3ining adequate cultures of the psrxsite throughout the 
colder months. Supplies have been sent to the Departments of Agriculture of New South MTales 
and Victoria, and cultures are being maintained a t  Canberra, for supplying other institutions when 
reqGred. 

12. Bee Research.-The purpose of this work was to discover satisfactory pollen substitutes 
which could be fed to the bees during periods when natural pollen is deficient. Last year 
satisfactory laboratory tests were made with an artificial pollen, and a large scale field experiment 
was set up this year in order to test the pollen substitute critically under r~raciical field conditions. 
Unfortunately, conditions became unfavorable for the experiment, and it had to be abaadoned. 
Several apiarists in New South Wales and Queensland have, however, used the pollen substitutes 
with considerable success. 

13. Pests of Storcd PoodstufSs.-Cultures of the important pests, Plodia interpunctella, 
Ephestia cautella, and E. elutella are being maintained in the laboratory for experimental purposes. 
P t  has been found that the larvae can easily penetrate ordiaary wrapping matc+rials, such as 
tinfoil, aluminium foil, and greased paper, and that wire gauze of not less than 18 meshes to the 
inch is necessary in order to keep them out. The use of electrocuting and fan traps for the 
control of these and other factory pests is being investigated in Melbourne. An experiment 
is being undertaken to test a method recently devised in America for the control of the p i n  
weevil, Sitophilus oryzae. The method is to treat the grain with calcium carbonate. The results 
so far obtained indicate that the weevils prefer wheat to polished rice and that the increase in 
weevil infestation is much smaller in the treated grain than in the untreated grz,in. 

14. Jfound Ants (Iridonzyrmex dctectus).-Tests of various insecticides, fumigants and 
baits have been made on about 140 mounds. No completely satisfactory method of control 
for general use has been devised, but fumigation xith carbon liisulphide has given fairly good 
results, while ca,lcium cyanide is useful for treating small mounds. 

15. Silverjsh (Ctenolepisma longicaudnta).-These insects have become increasingly 
jmporta,nt as pests of houses, offices and libraries in Canberra. JTarious poisoned baits were 
tested witllout success, but eventually very good results were obt'ained wit,h a, bait composed 
of a mixture of flour paste, sugar and barium fluosilicate spread on cards. 
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16. Garden Snails.--The good results obtained last year from dusting with calcium 
arsenate have been confirmed and satisfactory kills have also been obtained with improved 
poison baits. By using these methods in appropriate situations together with sodiun~ fluoride 
on neighbouring rank herbage, effective control of garden snails should be quite practicable. 

17. Systematic and Ge~hsral Btitoilzo1ogy.-A well arranged reference collection of insects 
is as necessary to the Division as a library or any other servlce. The work of building up a 
satisfactory collection has been slow, because it is not the exclusive duty of any member of the 
staff, but has depended almost entirely on the spare time efforts of officers who are primarily 
engaged on other investigations. About 2,000 specimens, including a number of types of new 
specles, have been added to the collection during the year, and progress has been made with 
the arrangement of Acridoidea, Tachinidae and Tabanidae. In the work on the Acridoidea, 
great assistance has been received from Professor Sjostedt of Stockholm, and the collectioii now 
contains 116 of the 430 recognized Australian species. Other systematic work undertaken has 
included a revision of t'he Dipterous genus Fc~gzcsonina and further revisional work on the termite 
genus Euterrnes. In addition, specimens of insects have been identified for various individual 
workers and institutions in Australia and abroad. 

As opportunities offer, work is undertaken on the life-histories, habits and ecology 
of Australian insects, more particularly of species belonging to groups of economic importance. 
A problem of some importance to bee-keepers is the formation of galls on euca,lyptus trees, with 
a consequent reduction in the available honey and pollen. It has been found that these galls 
are caused by various species of the fly genus Pergusonina, working in association with Kernatode 
worms, and the details of the association have been investigated. Few life-histories of Australian 
March flies (Tabanidae) are known. During the year, the breeding grounds and early stages - 
of Scaptia aurt$ua have been discovered ; this species belongs to an important group of Tabanidae, 
of which previously nothing was known. The insect which produces " scribbles " on eucalyptus 
trees has been discovered ; i t  proved to be a moth belonging to the family Elachistidae. Other 
life-histories studied include various Rhyphidae, Calliphora tibialis, which parasitises 
earthworms, and Locustivora sp. which is parasitic on the plague grasshopper. -- - . 

18. Natural Enemies sent Overseas.-It is part of the Division's work not only to receive 
beneficial insects from abroad, but to send useful Australian species to other courrtries t'hat require 
them. During the year, Tachinid parasites of Gonipterus, Tachinid parasites of the larvae of 
Paropsis hymenopterous, and egg parasites of Paropsis, and Thylznidae were successfully sent 
to Ncm Zealand. The first three are for the control of pests of eucalyptus trees, and the 
Thynnidae are for the control of curl-grubs. Consignments of parasitised eggs of Gonipte~us 
were also sent successfully to South Africa. 

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

V. ANIMAL HEALTH INVESTTGATIONS. 
1. General.-Reference has already been made in this report to the appointment of Dr. L. 

B. Bull, D.V.Sc., as Chief of the Divisions of Animal Health and Animal Sutrition. Prior to his 
appointment by the Council, Ilr. Bull was in charge of the Government Laboratorv of Bacteriology 
and Pathology a t  the Adelaide Hospital and was closely associated with certiin investigations 
conducted by the Council. 

The Council is gratified that i t  has been able to retain the services of Dr. J. A. Gilruth, who 
was formerly the Chief of the Division of Aninla1 Health, as consultant to that Division, and i t  
desires t o  place on record its appreciation of the valuable services rendered by him during the 
period for which he occupied the former position. His wide linowledge of animal health problc~r~s, 
his practical experience in veterinary matters, his scientific attainments and his administrative 
ability, combined to make his services of particular value to the Council during the initial period 
of the organization and development of the work of the Division. The sctivities of the Division are 
of a complex and widespread nature,.extending from northern &uccns!and to the eastern and 
soutl~ern States, to Tasmania and to Western Australia. During the period for which Dr. Gilruth 
was Chief of the Division of Animal Health, notable advances were made in the work. Several 
problems of great economic importance and of scientific interest were solved and the results sre 
now being applied extensively. The Division has established international reputation for the high 
quality of its scientific work. 

2. Research Station at Townsuille, Queensland.-(i) Pleuro-pneumonia in Cattle.--The 
investigation into the development and application of a complement-fixation test for the diagnosis 
of contagious bovine pleuro-pneumonia, that was discussed in the last report, has been very 



satisfactorily concluded and an exhaustive report has been prepared on the technique of t'he test, 
the interpretation of the re-action and the use of the ~ c s t  both in experiillental mork and the control 
of the disease. Its reliabilitp and freedom from false results have been aniply drrnoi~strated not 
only by the elaboralors of the test (Mr. A. D. Campbell and Dr. A. W. Turne~), but also by 1Zr. 
N. k. Albiston in Victoria and Dr. H. R. Seddon in New South Wales. 

The ~norphology and phylogenetic rela,tionships of the causal organism has been stadied in 
the living statc by observation under dark-ground illun~ination, and the conclusion rcacl~ed that 
it is no filtrable virus in the strict sense, but a delicate, long, braricbing, serophilic micro-orocnisn~, 9 

wit11 several alternative mcthods 01 reproduction and a marked tcndt.ncy to produce filtrable 
foruns ; the suggestion has been oficred to set up witlljn the class Schizolnycetes a new order 
Borrelomycetales, containing a family Rorrelomycetacew and a genus Borrelcmyces to include it 

/ and the eiosely related organism of contagious agalactia of goats. 
The above study has in turn led to the developnlent of methods ol staining the causal 

organism and thus deinonstrating it rriicroscoinically in the tissues of infected animals, a procedure 
that is expected to help considerably in the elucidetion of the exact method by which the organisrrl 
gains entrance to the body and niultipllies therein. The denionstration that gocts and sheep are 
susceptible to the micro-orgziiism, st least when administered subcutaneously, has opened up a 
wider field for experiment. 

One of the most puzzling aspects of pleuro-pneumonia has been hitherto the allcged 
impossibility of experiinentally reproducing it in all its clii~ical and pathological features, and, 
therefore, the final proof that Nocard and Itoux's organism (referred to above as Borrelomyces) is 
the causal organism of the disease h2,s been lacking. All doubts have now been removed by Mr. 
A. D. Campbell and Dr. J. A. Gilruth working a t  the Melbourne Veterinary Research Institute 
where they hsve repeatedly produced typical pleriro-pneumonia in cattle by exposing them to an 
atmosphere in which was suspended finely atomized culture, prepared iroin strains of the olganisrn 
isolated and repeatedly sub-cultured for over twelve nlonths. The cultures used have been grown 
in the B.V.F., O.S. medium elaborated by Turner, Carnpbell and Dicli. 

Cultures in this medium have also been extensively used as vaccine against pleuro- 
pneumonia, ingested subcutaneously at  the tip of the tail by the tv-ell-known Willcmian method, 
as mentioned in the last report. Arrangerrlents are now in force whereby tbe To~vllsville Research 
Station prepares and distributes pleuro-pneumonia vaccine on behalf of the Queensland Department 
of Agriculture and Stock. Over 1 0 , O  doses were sent out from Tomns~rille during the year 1934-35, 
which is a slight decrease over last year, this being sVhoily referable t o  the intense drought anti the 
consequent restriction in the transfer of stock. 

Experirnel~ts both by exposare to natural inl'eetion a t  To.c~~nsvillc and to nrtificia,l infection 
by the inhalation method a t  Melbourne have demonstrated the value of this vaccine as a 
preventive. It has all the advantages and none of the disadvantages of the " natural virus," 
although it may also occasiona,lly produce excessive reactions. Work is proceeding on the 
reduction of virulence of the vaccine in the endeavour to make the " culture vaccine " lcss severe 
than the " natural virus." 

A question of great practical importance is the duration of inzmunity, concerning which 
very little controlled experiment has been performed in the past. With the active help and 
provision of 332 head of cattle by Mr. J. L. IVilson of Cslliope, an experirrient has heen commenced 
to determine this point, and a t  appropriate intervals bahches of vaccinated and unvaccinatcd 
animals will be tested for resistance to the disease. 

(ii) Pc,g-Leg Disease.-Since the last report, the projected work on the confirmation and 
extellsion of the 1933-34 experiments was commenced on z, more saiisfactory scale under 
conditions more closely approaching grazing conditions. Tlie ~ ~ S B S ~ I ' O I L S  dro~~gllt,  hov;e~-cr, 
nearly caused the total abandonment of the mork for the year ; it wes necessary to disband some 
of the groups for several months and renlove them to the vicinity of water, a:id one group, designed 
to test the preventive value of licks, is still disbanded. i-lccordingly, this phase of the investigation 
has suffered a considerable set-back, but efforts are being made to reconlnieiice sections ol 
experiment as environme~lial conditions permit. 

(iii) Tick-Fcver anti Dippifzg. -In the last report it was stated that experintents were being 
conducted to determine t~~hether i:loculatior? of cattle with A~zaplcesma centraze, obtained from 
Sonth Africa, would protect them from subsequent infection with the virulent Australian strains 
of Anaplasma nzuryinale. These experiments have shown convincingly that a very co~zsi&erable 
measure of protection is afforded. 

Dr. Legg has proceeded temporarily to the Animal Health Station, Yeerongpilly, Rrisbane, 
to prepare reservoirs of Piroplasnza bigemirtm and A.  ccnfral~, whirl:, ~\~;I-ill bc wed by the Qllecnslnrld 
Department of Agriculture and Stock to supply blood for vaccinating stock against the three forms 
of tick-fever in Queensland, viz., infections by P. bigemilzum, Babe-siella bovis and A. centrule. 



The insidious natural spread of A.  centrale among cattle a t  the Townsville station, kept 
absolutely free of all ticks bv regular dipping, has led to the recognition of the possibility that 
biiil~g ~vingrd insects or craiiling insects may be acting as the vectors. Accordingly, plans are 
being prepared for tlie erec~ion of a11 insect-proof isolation block for the satisfact~ry maintenance 
of reservoirs and of e~perirr~ental animals. 

3. Zebu Importations.- On a recent inspection, the Council's geneticist (Mr. R. R. Kellej ) 
found all the imported cattle in good condition, notwithstancling the severe drought which had 
beell experienced in the v~rious districts wherein they are located. One liulldred anti thirty-nine 
calkes l ~ a d  been born in the experiiiental herds up till the end of June, 1935, and a numb(2r of 
mated co~vs had not then calved. On the property near the Gulf of Carpentaria, which had 
experienced the most prolonged dry weather, the owners reported that the cross-bred calves " mere 
remarkably well grown and much bigger than the British breeds of the same age." At the coastal 
station where regular wci~hings are possible, the average weights of tlie half-bred calves exceeded 
those of the pure-bred Herefords of comparable age by 90 lb., while the three-quarter-breds 
(three-quarter British, one-quarter Zebu) were, on the average, 50 lb. heavier than the best 
Hereford calves on the property. It is too early, however, to draw any definite conclusions. 

Copies of progress reports on these experiments are issued annually, and are available t o  
those specially intcrested. 

4. LJIciUaster Ar~imal Health Lab~ratory.-Work at  this Laboratory, which is situated in 
the grounds of the University of Sydney, is concerned rnainly with investigations into sheep 
parasites, The field station at  Hinchinbrook has proved to be very valuable for the purpose of 
these invest'igations and particularly in the supply of experimental animals free Srom parasites. 

I t  is generally recognized that the merino sheep, compared with breeds developed for their 
mutton qualities, lubve a relatively low fertility. Frequently the lambing percentage is under 60, 
and occasior1;llly it may be ~vell under 50. While niuch may depend on seasonal and 
envir~ntr~cntal conditions, there is more than a possibility the cause may be cl~iefly genetic in 
origin. Selection, which has been greatly, if not entirely, responsible for the enorrr~ons increase 
of fleece weight and corresponding mool production during the ~ a h t  30 years, lras been directed 
rnainly towards an irr~prox emerit of mool both in quality ar~d in quantity. Comparatively little 
attention has been paid to ftlrtility or fecundity. '1 his is becoming more and more rclcognized by 
prominent stud breeders. Hence a detailed study of all present and pat data available, 
supplemented by experimental work along approved genetic principles was tlecided upon by the 
C'ou~cil. 

Through the courtesy of the owners of a long-established merino stud flock, facilities were 
afiortled for a study of the breeding records. BLr. R. B. Kelley, Geneticist on the staff of the 
I)ivi:-ion of Anirnal Health, accordingly conducted a thorough exarnination of the available data, 
and it is anticipated that the results will be of great importance in connexion with experirrieiltal 
~vorlc which has now been initiated a t  Hinchinbrook and which is being carried out in co-operation 
with tlle Australian Pastoral Research Trust. 

Experiments in regzrd to fertility and fecundity of sheep are being carried out in the United 
States of Anlerica, South Africa and Russia, and the Division oE Animal Health is in close touch 
with the investi*tors in these countries. Important experiments regarding the artificial 

I insemination of sheep, and preliminary observations regarding the various conditions in both 

I 
r~arus ancl ewes which may conduce to iniertility have been conductcd by llr.  (funn of the 
Vetc.rinary Sc21001, ~ n i v r r i i t ~  of Sydney, in consultation with the Division of Animal Health. A 
con~~~rehensive rcport has been prepared by Dr. Gunn and will be published as one of the Council's 
Bullal ins. 

Experi:~:ents at  Prodsley Station, Tasmania, the property of Mr. K. Brodribb, have been 
continued. 'The rrlain object of these experiments has been to determine exactly the effect, both 
nledicinal snd nut~itional, of anthelmintic treatnlent of, and preventive measures on, wool growth 
and character. During the year 1934-35 a field trial was conducted a t  this place for tlw purpose 
of deteraiiiling the value of slipplementary feeding on developnient and on resistarlce to parasites. 

1 hcse experiments confirmed those previously conductcd and demonstrated again the value 
of nutrition adequate to maintain the youne animal in a continual stage of gram-th, in establishing 
a definite resistance to rnany internal parasites such as tliose of the stomach, the small intestines 
allc3 the lungs, as well as increasilzg the wool yield both in bnllt and character. 

(i) Partzsitolo.qica1 I~zvestiyations.-Tlle prospects of eventual control by medicinal treatment 
of tEle small intestinal worn1 Trichostrongylus spp., a very important parasitic infestation, have 
been materially stroi.lgthened as a result of the progress made in the investigations during 1934-35. 
It has been dikcovcrcd that, by the use of solutions of copper sulphate, the efficacy of anthelmintic 
drllg"c.oulti he very rnt:trriallr inrrensed by aontrolling the passag! of fluids through the ruminant 

~t te i l t ibn was ~ c i o r d i n ~ l ~  concentrated on the possibility of utilizing copper sulphate 



as a vehicle to carry other drugs directly to the abomasum (or fourth stomach) and thence to the 
, small intestine. Definite evidence of efficacy was obtained with col~per sulpl~ate and nicotine 

sulphate, and with copper sulphate and carbon bisulphide. I h e  latter combination, however, , proved too toxic for general use. By the use of copper sulphate and 40 per cent. cornmercinl 
nicotine sulphate, in slightly larger doses than have been previously recommended for sheep, 

1 definite efficacy against these parabites was obtained. Although work on the co~itrol of 
Trichostrongylosis is being continued, in view of the urgent need for some form of trert~rqelzt, ern 1 initial recornmendation has been made that copper sulphate and nicotine sulphate should be 
administered con j ojntly . 

In view of the absence of mrrked intestinal lesions in Trichostrongylosis, and the fact that 
death usually appears to follow frorrl the effects of persistent, diarrhcen, an experiment is bcing 
conducted to deterrrline whether the course of the disease may be influenccld by I,hc action of 
certain b a c t ~ ~ i a l  agents, sllcll as Bcrcillus ivitoxicus, Bennetts, the causa,l agcnt of entero-toxaernir. 

An attempt was made to inilnunize shcep agt-;inst Trichostrongylosis by the intrcdern,al 
inoculation of infective larvae. The experiment was carried out only on a small number of shcep 
and the results were inconc.hisive. 

Further work was carried out on the treatment of the sheep nodule worm (Oesophagostomum 
columbianum) by oral administration of drugs. KO reasonable degree of efficiency mTas obtli,ined 
m-it11 any drugs, or cornbination of drugs, administered in this way. Attention was, therefore, 
directed to their adniinistration by cnemata. Eventually, a method of adrninibtration of sodium 
arsenite by means of the automatic bluestone drenching gun, was developed. This gave very 
satisfactory experimental results, while reports of its use in the field have been confirmator?. 
Follo~.ving this work we are advised that graziers for the first time are liopeful of controlling a i d  
even eradicating Oesophagos!omum columbianum in parts of northern New South Wales and 
southern Queensland, where the parasite is one of the serious factors which have led to the 
discorltinuance of sheep breeding. 

Investigatiorls into the pathogenic importance and treatrvlent of Chccberliec ovina have shown 
that this parasite, particularly in its immature stages, may be serious for young sheep. Such 
work is of interest because of its high incide~zce in certain parts of the soutllern States. I t  has 
been found that the enema method of treatment is also effecti~~e against C. ouina, though its use in 
this connexion has not, so far, been officially recommended. 

Observations on the resistance of the eggs and infective larvae of the large stomach worm 
(Hmmonchus contortus) and the small intestinal worm (Trichostrongylus) to varying conditions of 
moisture and desiccation have been continued. The general resistance shown by both cggs and 
larve of Hcenlonchus co?atortus was considerably less than has been suggested elsewhere. The eFgs 
failed to develop when exposed to desiccation in shade or sunlight, while larvz exposedto desiccation 
in sunlight were practically all killed within one month. Though Trichostro.u~gylus proved more 
resistant, experiments offer striking evidence of the value of relatively short periods of continuous 
desiccation in dirliinishing larval infestation of paddocks. When watered at  weekly intervals, 

, ~vllether in shade or sunlight, the viability of the larvae of both parasites was greatly increased. 
Some evidence has also been obtained regarding the concentration of larvz on sheep carilips and 
drainage areas, and observations on this aspect of the problem are being continued. 

In view of the recent demonstration in Brazil and elsewhere of the importance of an adequate 
iron intake in the treatment of humall beings infected with certain blood sucking parasites of the 
alimentary tract, it was considered desirable to determine, if possible, whether this factor mig2-rt 
influence the resistance of sheep to the effects of the large ston~ach worm, Wmmonchus conto~tus. 
The necessary experinental sheep are being infected artificially and the influence of iron in various 
forms on the development of Hzmonchosis will be noted. 

The results of an investigatior, into the influence of low phosphorus intake on the resistance 
of sheep to Iicemonchus contortus were inconclusive owing to the difficulty of securing suitable 
growth on the aretificial diet supplied, whether in ar~irnals on low pllosphorus intake or on a nsrrow 
or wide calciuin and phosphorus ratio. Certain animals proved relatively resistant to H~monc.Ilosis 
irrespective of the mincral intake. 

(ii) Tick Paralysis of Dogs. --Investigat'ions were continued during the spring and wmmer 
of 1934-35, temporarily ending in January through the irrlpossibility of obtaining further supplies 
of adult ticks. 

(a) Tests of Serum.-A large series of natural cases of tick paralysis were treated ~vith the 
serum of dogs irnrnunised to tick paralysis. The results obtained were, in general, considerecl vcrv 
satisfactory and treatment of experimentally induced cases of the disease supported the opinions 
obtained as to the value of the serum as a curative agent. This work has now reached the stage 



mhcn it could be handed over -to the Commonwealth Serum Laboratories, as considerable difficulty 
moult1 be experienced by our 1a.b;rctorj- in undertaking the production and supply of sufficient 
qucntities of serum for conlmc.rcia1 purposes. 

(b) Tests of Tick Rcpclla~ats.-It TVZS found that derris root, applied either as a watery 
suspension, or as a powder, proved hi,~llly let1181 for both ungorged and semi-gorged ticks, and 
that it remainccl active on the coat of dogs for four daj  s from the tilrle of application. In view of 
the fact thct ticlis do not usually cause paralysis until the fifth day of attachment, it is considered 
that the application of derris in solution, or 2,s a porn-dcr, will confer a great measure of protection. 
Although some dogs have sl~own a slig!lt susceptibility to the toxic effects of the drug when used 
as a po~vdcr, this ine th~~d  of prophylaxis has been widely availed of both in New South MTales and 
Queensland. Reports received have been generally satisfactory. 

(iii) Bacte~iokogrlcal 1nvestiy~tions.-(a) Foot-rot.-?Vork on this problem was in abeyance 
owing to the abbenee of Mr. W. I. B. Beveridge, whose services were on loan to the Australian 
Pastoral Corllpany for the year under re:-iew. Since his return to the McMaster Laboratory the 
work has been recommenced. 

(b) C'aseous Lymp/~acl.~r2itis.-nuril1g the absence of Dr. H. R. Carne, investigations into 
this problem were continued by Dr. D. A. Gill. Attention was prinlarily devoted to the 
possibilitv of recovering the bacillus of Preisz-Nocard iroin the alimentary t,ract of sheep and also 
from ~ o i l " ~ a n l ~ l e s  from properticls on which a high incidence of the disease occurred. That the 
organism could be recovered from the born-els of sheep was confirmed. 

The experinlent conducted on Hinchinbrook to determine the possibility of infection 
occurring in lanibs protected from shearing shed risks by being shorn at  grass and with all 
precautions, while running with infected ewes, Mias concluded. It was shown that a consicierable 
incidence of the disease could occur in such lambs, again emphasizing the possibility of paddock 
infection. 

(iv) Contagious Bovine Mastitis.-During the year, a summary of the literature on mastitis, 
involving the abstracting of over 2,000 papers (in dift'erent languages), was compiled by Alr. E. 
Munch-Peterscn and issued to the princjpal institutions engaged in investigation of the disease. 
The sumn~ary has been very well received and will prove of material value. Information has 
already beer1 gix cn in this report regarding the LO-operative investigations into mastitis initiated 
in &Ielbourne. 

5. The Veterinary Research Institute, University of Melbourne.-In Melbourne, t'he 
laboratory research aciivities of the Division have been, as formerly, conducted at  the Veteririary 
Research Institute of the University of Blelbo~une through the courtesy of the University 
authorities and of Dr. Albiston, the Director of the Institute. 

(i) Poot-rot.-Field tests of vaccine (Bacillus necrophorus anecnlture) were repeated during 
the winter on farms in different parts of Victoria. On one large dairying property where the 
disease is extn11:lcly pervalent in cows, the results appear to be verj satisfactory, although in the 
case of sheep so far they have not been so encouraging. 

Field tests of the curative value of footbaths of copper sulphate and of formalin solutions 
following effective preparation of the affected feet have confirmed the opinion that re~~sonably 
good results follonr such t,reatment, provided it is carried out in accordance with the 
recommendations. Further laboratory work is in progress in connexion with the determination 
of the prinlary infecting agent. 

(ii) Prepz~tial Disease.-For a time, work was in abeyance on account of lack of suitable 
cases. Recently, however, outbreaks have been reported from the west en^ district of Victoria, 
flocks have been inspected, cases have been brought to  the laboratory, and work has been 
resumed. 

ETTTCS of a flock in which a large percentage of wethers were affected were examined for 
ulceration of the vulva, a con;plaint first brought under notice by Mr. J. H. W. ltlnles of Adelaide. 
Approximately 5 per cent. of those exanlined showed a mild ulcerated area. The cause is being 
investigated. The lesions were inva,riabl\- confined t o  those organs which were abnornlal in shape, 
i.e., in which the tip of the vulx-a was diitorted. However, it is not suggested at this stage that 
the two diseases are necessarily due to the same organism or, indeed, that they have any 
conncxion with each other. 

(iii) Arthritis in Lambs.-Further observations have been made. Methods of infection, 
not previou~lv recorded, have been established. JVliile i t  is considered that the chief mode of 
infection is via the umbilicus, or " ma,rking " wounds, it has been dcrnonstrated that Iambs are 
easily infected by ingestion or via the conjunctiva. A short paper by Mr. D. Murnane will ap-i;ear 
in the next issue of the Council's Journal. 
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(iv) Black Disease.-Considerable attention has been devoted to improving methods of 
preserving toxicogenicity of strains of the causal organism (Bacillus czdemntiens) 11-ith definite 
results. It is important that the toxicity of organisins used in the preparation of the vaccine 
should be maintained. In the modification of the toxin and the improvement of the vaccine, 
work is progressing. 

(v) Infectious Entero-toxcemia (Pulpy Kidney of Lambs).-Further observations have been 
made in connexion with outbreaks in the field and the testing of the toxicity of bowel contents 
from affected animals has been continued. It has been found repeatedly that the degree of 
toxicity varies considerably with the animal, and with the portion of the small bowel from which 
the specimen is taken-usually being greatest in the lower part. A large scale field vaccination 
test is in progress to ascertain whether vaccination of the pregnant ewe confers any appreciable 
immunity on the subsequently born lamb, and a supporting laboratory test for the same 1 purpose is being carried out by Mr. D. T. Oxer a t  the Commonwealth Serum Laboratories. 

(vi) Coast Disease.-Further observations regarhng the incidence in Victoria indicate that I the disease occurs on certain coastal areas but in a form mlder than that generally experienced in 
South Australia. An experiment is in progress on one property to determine more exactly the 
effect of certain treatment, which appeared to be indicated as a result of the examination of the 
flock. 

(vii) Bovine Hcematuria.-0 bsemations have been made on further affected farms, and 
urine samples have been collected and analyzed. Animals on the experimental farm in Gippsland 
are under regular observation, and urine samples are tested periodically. It is, as yet, too early 
to arrive a t  any conclusions. 

(viii) Caseous Lympadenitis.-Soils from sheep camps from two sources have been tested 
(by animal inoculation) for the presence of the causal organism (C. ovis). Both proved negative. 

(x) Pregnancg Paralysis of Ewes.-The examination of internal organs from affected ewes 
has been carried out as opportunities presented themselves. This year very little trouble from 
this source has been reported. 

This complaint of ewes in an advanced state of pregnancy, it is interesting to note,was first 
described by Dr. J. A. Gilruth over 30 years ago as common in certain districts of New Zealand. 
The exciting cause was obscure but the high condition of the animals, combined with the bearing 
of well developed twin fceti, were found to be d e h t e l y  predisposing factors, while forced exercise 
and the provision of laxative succulent feed were preventive. Twenty years elapsed before the 
disease was described as existing elsewhere, and then by Sir John McFadyean in England. 
During the past decade it has been reported in almost every sheep-breeding country. Various 
causes have been ascribed as operative and exhaustive investigations have been undertaken. The 
definite and exciting cause still remains obscure. The terminology is, however, now extensive. 
At the recent meeting of the Australian and New Zealand Association for the Advancement of 
Science in Melbourne, Dr. Gilrilth gave a re'sume' of the literature on the subject when a special 
committee of veterinary investigators in the various States and New Zealand was established to 
co-ordinate further investigations. 

A large-scale field experiment, using 300 ewes, was carried out a t  the State Research Farm, 
Werribee, in an endeavour to confirm or disprove the theories that overfeeding or underfeeding, 
shortly before lambing, are causative or contributing factors, but results were negative. 

6. Western Australia.-During the year 1934-35 the Council contributed to the cost of 
certain investigations in Western Australia by defraying half the cost of Dr. Bennetts' salary, and 
the expenses, travelling, kc., incurred in their prosecution. ?'he following is a rbume' of the work 
undertaken by Dr. Bennetts. 

(i) Entero-toxcemia.-Field observations continue to indicate that vaccination is a successful 
means of prevention, and the number of sheep inoculated last season again showed an increase. 

An experiment carried out a t  the Avondale State Farm, Beverley, demonstrated that 
effective immunity does not persist for more than twelve months after inoculation. A further 
experiment to determine the degree of immunity, three, six and nine months after vaccination, is 
now in progress. 

(ii) Gingin Disease. (Ataxia in Lambs).--Recent observations reveal that the condition 
is much more widely distributed than hitherto realised, and it is probably closely related to the 
so-called rickets in foals (and calves) which occurs on the same properties. Ataxia has been 
encountered in a district (Margaret River) unassociated with limestone. There is evidence that 
considerable areas in the south-west, adjacent to the coast, which are now used largely for dairying, 
would be unsuitable for the breeding of sheep and horses. The solution of the problems of ataxia 
in lambs and rickets in foals is, therefore, an urgent economic necessity. The etiology is still 
obscure. 



Experiments carried out a t  Gingin and Dandarragan in 1934 confirmed previous evidence 
that the administration of a lick, containing ammoniurll chloride, to t:ms during the gest a t' ion 
period prevents the development of ataxia in the progeny, and that it exerts a favoralzle influence 
on the health and development of the lambs from ewes so treated. The use of the lick during the 
present season is not proving very satisfactory. Further investigation is, therefore, being 
conducted. 

Very definite results have been obtained with foals. Ammonium chloride suitably 
administered (in water or supplementary feeds) has apparently prevented and also cured the 
so-called rickets of foals. A detailed clinical and pathological investigation of this condition has 
been arranged. 

(iii) Botulism.-Owing to the pressure of routine work (notably extensive application of 
the pleruo-pneumonia complement-fixation test) i t  was impossible to carry out the projected 
bacteriological and pathological work during the year 1934-35. This condition is associated with 
the ingestion of rabbit carrion, although other sources of toxin have been suspected in certain cases. 
Rabbit droppings, from two properties where the disease was occurring, were tested for toxicity 
by feecling t o  laboratory animals and sheep, but with negative results. Field evidence on several 
properties has been adduced and strongly supports the contention that the consumption of water 
contaminated bv carrion may lead to an incidence of botulism in sheep, horses and poultry. A 
number of samples of water were obtained and fed daily to guinea pigs, i.e., for periods up to 
fourteen days a t  the rate of from 20 to 35 c.c. per day. With fourteen samples from various 
sources (tanks, soalcs and wells) the experimental animals died after showing the syndrome of 
botulism, thus supporting field evidence incriminating the water supply. It has not yet been 
possible to otherwise demonstrate the presence of toxin in water, but the investigation is 
proceeding. 

An intensive investigation of botulism in sheep embracing experimental, bacteriological 
and pathological work, is projected for the coming season. This work will be supplemented with 
nutritional investigzltjons designed, inter aha, to determine practical means of prevention of 
sarcophagia (flesh-eating). 

(iv). Poisonous Plants.-Poisonous plants have been a source of grave economic loss since 
the inception of settlement in this State, and toxic plants must always be considered as a possible 
cause of any unusual stock mortality. The majority axe native and the knowledge of their 
toxicology is very incomplete. 

During 1934, in co-operation with the Government Botanist of Western Australia, an 
experimental investigation was commenced. Fifty-one species were tested on sheep a t  the 
Avondale State Farm. Thirty-seven plants which were tested belonged to the closely related 
genera Gastrolobiurn and Oxylobium, the toxic species of which are, with one exception (G. 
grandz)iorum), confined to Western Australia. During the year 1934-35 positive results were 
obtained with Buphorbia eremophila which has long been suspected both in Western Australia and 
in the eastern States, and Stypauzdra irnbricata (blind grass). It is hoped in the near future to 
publish a Bulletin giving a comprehensive account of the poisonous plants of Testera Australia, 
but considerable additional investigations (supplemented with chemical work) will be necessary 
before knowledge of the native toxic plants is complete. 

(v) Parasitological Investigations.-Considerable difficulty is experienced in the rearing of 
Merino weaners in niany districts. This is attributed to small trichostrongyles, and to nutritional 
factors largely resulting from climatic influences. The inrestigatian of this problem has been 
mostly confined to observations made from time to time. 

Mo~~odontus trigo?zocephalus (hookworm in sheep) has been detected on properties in the 
south-west and the distribution of this parasite will be investigated. 

7. South Australia.--At Adelaide, the work initiated by Dr. L. B. Bull and Mr. C. GT-. 
Dickinson has been continued by the latter since Dr. Bull's departure abroad and his appointment 
to the staff of the Council. 

(i) Gaseous Lymphadenitis.-Immunological studies have shown that an immune serum 
can be produced in sheep by repeated inoculation of heat-killed organisms, and experiments are 
now jn progress in the endeavour to produce immune sera in other anirnals. Such sera are of 
laboratory importance only at present. Immune sheep's serum, so far, has not conferred even a 
passive immunity when injected into guinea pigs. However, guinea pigs are so extremely 
susceptible to this infection, by infinitesimal doses of culture, that in ivnmuiiity experiments with 
them minimum infective doses are difficult to measure. Hence, experiments are being pursued 
on white rats, which are much less susceptible. 

Int+estigations on allergia reactions have been continued. One product of the bacillus has 
given suoh results that the production of a diagnostic agent seems to be possible. 



One small field experiment, in which wethers, marked in the usual way as lambs, were 
shorn regularly for three years with blade shears thoroughly disinfected after each sheep was 
shorn, has been concluded. In this lot, the incidence of the disease was less by 50 per cent. than 
in the general flock. Unfortunately, through some misunderstanding, the number available for 
examination a t  the end of the three years was much less than originally set aside for the experiment, 
and were too few for accurate estimation of the value. 

Another experinlent has been commenced in order to check observations regarding wound 
contamination from infected sheep camps after shearing. 

Routine examinatioii of soils and faeces from the affected property, which with its flock is 
kept under fairly constant observation has been conducted, zs well as periodical p:j,Ipation of 
superficial glands of the sheep. 

I (ii) Navel-ill of Ii'oab.--This has been reported as a serious affliction during recent years on 
certain properties, and an investigai ion mas agreed to, prokided cases were niade available. Only 
two cases were, however, reported, and only one could be examined. The exciting cause was 
deter~nined to be Streptococcus pyogenes, which was isolated and cultivated from the navel lesion, 
infected joints, liver abscesses and the urine. 

(iii) Bovine Hcernaturia (Redwater).-Routine examinations have been made of urines from 
two affected farins on which soil treatments are being conducted. The only indications so far 
obtained are that regular top-dressin6 wit11 superphospliate results in a decrease of the incidence 
in cows. Careful microscopical examination of bladder lesions from typical cases has in no case 
shown the presence of Entamabz, as reported in similar lesions by Datta in Bombay, or fluke 
eggs, as reported by MacGregor of Calcutta. It is interesting to note, however, that haematuria, 
prevalent in certain parts of India, is evidently identical with that found in Australia, while the 
predisposing environmental conditions are often very similar. 

In  certain experimental work on coast disease and on ataxia of lambs, Mr. Dickinson has 
been in close co-operation with officers ef the Council's Division of Animal Nutrition. 

8. Tasmania.-Direct investigations have been confined to the experimental work in 
connexion with internal parasites a t  Frodsley, reference to wliich has been made under the 
activities of the lfchlaster Laboratory. 

Some financial assistance is rendered to the Animal Health Branch of the Department of 
Agriculture for its pathological and bacteriological work. 

In conjunction with Mr. Symonds, B.V.Sc., Managcr of the Municipal Abattoir, the staff 
prepared samples of blood from over 2,000 Tasmanian cattle for testing a t  Townsville by the 
special test for contagious pleuro-pneumonia, as a check on results obtalned from herds which 
might conceivably have been a t  some time exposed to infection. 

Certain preliminary observations have been made on Waratah horse disease, suspected to 
be due to the ingestion of indigenous species of Senecio, and a feeding trial is in progress. 

A special investigation by the State Veterinary Officers on supple men tar^ feeding and lick 
provision for sheep on lines discussed with the Council's Division of Animal Health has been 
commenced. From this, important information of general value is expected. 

VI. ANIMAL NUTRITION INVESTIGATIONS. 
1.  General.-During the past year, some of the researches on the nutrition of the sheep 

have reached a stage wllere concluc,ions may be drawn and findings, which have direct bearing 
on the pastoral industry have resulted. 

Further investigations into the nature of the substances which supply the raw material 
for wool growth have made it clear t l ~ a t  the existine chemical methods for the estimation of cystine 
are not satisfactory when applied to fodders, and it is not yet possible to determine the amount 
of cystine ingested by the sheep and so directly settle the much debated question as to whether 
the aninla1 organism or its intestinal flora may produce this aiilino acid from the other sulphur 
containing dietary constituents. 

The question of the metabolic inter-relationship between methionine and cystine is still 
unsettled. Study of this problem, which is fundamental to the understanding of wool production, 
is being continued, and attempts are being made to prepare diets which are complete in all but 
their cystine content and suitable for small laboratory animals which will be used for the 
experiments. 

Further study of the relationship between protein intake and wool production has proved 
the importance of this constituent in the diets of wool sheep, and the work on the energy metabolism 
of the merino has provided data from which minimum maintenance rations may be computed. 
The observed fact that wool growth may be increased by 40 per cent. when extra protein is fed 



to mature ewes which have been receiving protein poor rations that contained just sufficient 
digestible energv for their maintenance, confirms tlre previous suggestion of the importance of 
providing a suhable supply of protein when hand-feeding flocks during drought or when 
supplementing the supply provided by pastures of low protein content. The projected study 
of the relative capacity of proteins from different sources to enhance wool growth in merino 
sheep when on protein poor rations, should indicate the most economic procedure to adopt in 
those areas in Australia which suffer seasonal shortage of fodder. 

The effects of the recent drought in western Queensland are sufficient to recall the urgent 
necessity for the conservation and storage of such valuable concentrates as maize until such 
times as the flocks, grazing on areas of uncertain rainfall, are again threatened with extinction. 
Investigation of the means of preservation of such materials is one of primary importance to any 
scheme which might aim a t  providing some measure of insurance against the serious economic 
losses which follow periodic drought. 

Investigation of the concentration of blood phosphate of sheep grazing under different 
conditions showed that the flocks which have been continuously depastured on areas where the 
soils are very low in phosphorus did not evidence any signs of phosphate deficiency even a t  the 
end of summer when the only available fodder was dry standing grass straw of relatively low 
phosphorus content and of poor nutritive quality. 

These observations, together with data collected in former years, have led to serious doubt 
as to the validity of the widespread idea that phosphatic supplements for grazing sheep are 
almost universally necessary in Australia. The results of experiments suggest that any increased 
production which might be brought about by offering phosphatic licks to sheep on natural 
pastures in Australia are not likely to be commensurate with the expenditure. 

It is projected to put this view to critical test in the field where it is proposed to measure 
the effects of supplying phosphatic licks to sheep grazing under a wide diversity oE natural 
conditions. 

The experimental work on phosphorus metabolism suggests that if phosphatic supplements 
are found to benefit the flocks, then finely ground rock phosphate will provide their requirements 
as efficiently as will the more expensive manufactured concentrates, and the observations on the 
effect of fluorine ingestion indicates that rock phosphate from either Curacoa Island or Christmas 
Island may safely be employed for the purpose. 

An experiment, designed to contrast the availability of phosphorus from bone meal, rock 
phosphate, dicalcic phosphate and commercial superphosphate, has been started and the 
observations will be extended over the next two years. 

The field work a t  Wambanumba, Young, New South Wales, has added much to our 
knowledge of the variation in composition of natural pastures, and of the effects on sheep 
carrying capacity which supervene on top dressing them, and in t ~ m  of the effects on wool 
production in flocks depastured on the treated areas. Five years' study of the carrying capacity 
of the areas treated with sulphur and rock phosphate and of the growth and fleece production 
of sheep depastured on them, makes i t  clear that the productivity of highly leached soils, which 
are poor in phosphorus and in sulphur, is not materially benefited by dressing either with 
phosphorus or with sulphur alone. When, however, these two materials are used together, 
the response in growth and composition of the pastures is sufficient not only to more than double 
the carrying capacity but also to increase the growth and wool production of the flocks grazed 
thereon. 

Further experimental work has clarified the understanding of the malady which affects 
sheep grazing on the blown shell sand soils of tlre coastal regions of southern Australia. It is 
now amply proved that the disease is one of progressive anzeniia which is fatal to sheep depastured 
for any considerable period on badly affected country. There is little donbt that the ansmia 
is of nutritional origin and is of a type which is not benefited by dosing with iron either alone 
or in combination with copper, manganese and liver therapy. The discovery that minute traces 
of cobalt salts will bring about dramatic improvement in affected animals confined under 
laboratory con&tions, has indicated a means of approach to a practical solution of the problem. 
It is not at present possible, however, to state definitely whether the disease is due to a deficiency 
of this element in the pastures of the affected country. Licks composed of limonite and salt 
were found to benefit sheep grazing on the coastal littorals. More experimental work is desirable 
before any definite recommendations as to the control of the disease may be made. 

During the year, it was definitely established that the ataxia which accounts for the deaths 
of many lambs bred on the coastal country is distinct from coast disease. The etiology of this 
fatal disease of young lambs is still obscure. 



During the year, investigators from other institutions and laboratories have spent periods 
of study i11 the Xutrition Laboratory. Among these \\-ere Dr. E. 6. Undermood of the 
Department of Agriculture, Western Australia ; Mr. S. W. Josland, B.Sc., of the Wallaceville 
Veterinary Laboratory, Department of Agriculture, Yew Zealand ; and Mr. J .  F. Kennedy, B.Xc., 
of the Research Department of the Australian Estates and Mortgage Company, Melbourne. 
It is again a pleasure to ackno~vledge the friendly co-operation of our colleagues in other Divisions 
and in thc University of Adelaide, and to thank the many individual pastoralists and pastoral 
firms for their inspiring interest and material help. 

2. Individual Investigations at the Laboratories of the Division. (i) Sulphur Metabolism 
in Sheep and its relation to Vl'ool Production. ( a )  Estimation of Cystine in .Fodder Species.- 
Further critical examination of the cheinicel metllods in current use has made clear that they are 
inadequate when applied to impure proteins and fodder nisterials. The analyses reported in 
the literature need considerable revision, a r~d  a t  present i t  is not possible to estimate the amount 
of cystine ingested in the fodder and so carry out direct experiments on the extent of utilization 
of this amino-acid by the sheep. 

The proteins of several importarit fodder species have been isolated, and attempts are being , 

made to purify them and to determine their cystine content by nnodifications ol existing met>hods. - 

(b )  Balance Bxpcrirnents and Investigations on the Infruence of Food Constituents on Growth 
of Wool.---The effect on wool growth of merino sheep, which is l,roupht about by incree,sing the 
level of protein ingestion while keeping the gross energy intake constant, is in the course of being 
studied as a preliminary to a more extensive investigation into the capacity of proteins from 
different sources to support fleece production. This project will be referred to in more detail 
in a later pert of this report. 

(c)  Rio,7ogical Assay of the Amount of Cystine in Fodders-Biological Value of Proteins.- 
The estlrnntion of cystine in fodders andpasture plants by chemical means is not fersible in our 
present state of knowledee, and it \vould seein that rriuch further work is necessary before the 
natural distribution of tills important constituent of m~ool is settled. The procedures for assay 
of fodder materials by biological rnesns has been given some attention. '4 he early difticulties 
which were encountered ~~711en attempts were made to supply tile full complen?ent of " R " 
accessory food factors without a t  the same time adding considerable quantities of cj-stine to the 
dietary of the experimental laboratory animals 112s now been overcome, and the study of the 
comparative nutritive value of fodder proteins and of the capacity of cystine to supplement 
then1 when fed a t  low levels, has been undertaken as a collaborative effort betwecn the Kutrition 
Laboratory and the Anirnal Products Research Poundabion a t  the University of Atlclsidc. 

(ii) Plzo.~phorzcs ~Ietabolism in Sheep. ( a )  The Concevztratiorz and Distribc~tion of Phospl~orus 
in the Blood of Sheep.-Extension of the investigation of the mean blood phosphate 
concentration of similar groups of sheep grazing a t  Wambanumba, Young, New South Wales, 
on a series of natural pastures which ha,ve received difierent manurial .treatment, has confirmed 
our previous findings. It has shown that the blood phosphate is n:cint;;ined a t  a level which 
would imply that the phosphorus requirements of the animals are being fulfilled by the pasture 
on the singularly phosphorus deficient soils of that region, and that even a t  the end of a dry 
summer, when the animals subsisted on the standing grass straw, the average phosphate 
concentration of their blood was found to be above 4.0 1111 per 100 ml. Aloreover, a t  
this period of the year, no significant difference vr7as observed between the concentration of blood 
phosphate in the group on the unmanured area and that in the groups which had been continuously 
depastured on top dressed areas ~vhich grew pastures containing much more phosphorus than 
those of the control areas. It would seem then that sheep under natural grazing conditions in 
A-irstralia are extraordinarily economical in i!~ose metabolic transactions which iiivolve the 
assimilwtion and utilization of phosphorus, for they are able to satisfy their requirements from 
pastures in which the phosphorus content, as judged from chemical analysis of ~a s tu r e  clips, 
is low. 

During the past year, the relationship between the secretion of saliva, time of feedinq and 
the level of blood phosphate, ~ i l s  investigated in pen-fed and g~azirrg sheep, and the obserGation 
of the considerable diurnal  ariati ti on of the concentration of tlils constitucnt in the blood, which 
was referred to in the previous report, was confirnled, and considerable information as to the cause 
of it was gathered. 

(b) The Influence o f  High Concentration of Calcium and Magnesium on the Assimilation 
of Phosphate by Growing Sheep.--The observations have been extendcd on the group of sheep 
referred to in the previous report -c~ilnich have rcctived each day 30 gms. of calcium 2nd 15 gms. of 
magnesium, as the carbonates, superinlposed on an adequate ration. These aniriiajs have 
continued to do as well as the normal control group. After one year had elapscd, the phosphorus 
content of the ration was reduced from 1 . 6  gms. per day to slightly less tlhan 0.8 gm. This 



change was accompanied by a small reduction of the blood,phosphate. However, the mean 
concentration of inorganic phospl~ate of the blood is rnaiiztained at  a level which indicates that 
even when the amount in the dietary is low, ~~ff ic ient  phosph.arus is assimilated from the food 
to maintain full requirements of these animals. The animals receiving extra v i t r t~in  D as 5 ml. 
of cod liver oil each day, are not signific~,ntly different from those co~~sunling the highly alkaline 
ration. Autopsy of representative cnin~als after they had been fed in this way for twelve months, 
revealed that the skeletons of all \\-ere well calcified and that notnithstanding the consurnptjon 
of relatively enormous quantities of calcium and magnesium, their bones were of normal 
dimensions, and actually contained more ash than those of the normal controls. 

The results of a study of the reaction of the materials undergoing digestion st different 
levels of the intestines of these sheep, hare thromn considerable ljgllt on the physiological 
mechanism of absorption of pllospllate by tlie ruminant, for the intestinal contents were found 
not to 1-~e strongly dkaline as lias hitherto been supposed, but proved to vary little from true 
neutrality if carbon dioxide loss was prevented. Phosphates are appreciably soluble at  this 
reaction and there is little doubt that they are absorbed in this State. 

Further study of the intestinal contents indicated that, while calcium is absorbed in the 
upper end of the small intestine arid excreted again into the lumen of the bowel a t  the level of 
the caecum, pllosphorus was observed to be steadily absorbed throughout the wllole length of 
the gut. 

The observed fact that sheep absorb phosphate normally when it is fed together with 
very large excess of calcium and magnesium carbonates, would suggest that the prevailing idea 
that the rumin~nt is u~lable to assirn~late phosphorus as efficiently from the relatirelj7 insoluble 
tricalcic phosphate 8,s fro111 dicalcic or rrlonocalcic phosphatc.~, is not justified. For this reason, 
a comprehensive pen-feeding experiment was started in Sovember, 1934, to determine the 
comparative capacity of various economically feasible phosphatic col~centrates to supplement 
phosphorus deficient but otherwise adequate rations. Fifty pen-fed larnbs are being studied 
in five matched groups and, by means of these, the effects of feeding the major quantity of 
their phosphorus requirervients as bone meal, Christ'mas Island rock phosphate, dicalcic phosphate, 
and commercial super are being investigated. Food intake, growth, wool production, blood 
phosphate level and chemical and morphological examination of the skeletons of the irldividuals 
of each group are being used as criteria. In addition to these data, the lowest level of added 
phosphorus from each of the above-mentioned sources which will ensure a positive balance of 
this element in growing and in mature sheep, is being estimatedin aninlals confined in balance 
cages. 

After seven months, there is no significant difference between the groups receiving bone 
meal, dicalcic phosphate or Christmas Island rock phosphatc~. The group receiving their 
phosphorus as commercial super is not doing as well as the others. The high fluorine content of 
the latter supplement is the possible cause of this. These experiments will be continued for two 
more years. 

(iii) The Energy and Protein illetabolisrn of the iklerino Sheep. (a) Energy Metabolism of 
Fed Sheep.-The major proportion of the work in this field was devoted toiperfecting the apparatus 
and the further development of the technique of indirect calorimetry. During the hot weather 
of November-December, 1934, it became apparent that i t  was desirable to institute sorr;e control 
of the atmospheric conditions within the chamber where the experimental animals are confined 
during the estimations. d device for cooling and absorbing the moisture froin the air  as constructed 
and placed in circuit a,nd by this means the wet bulb temperature within the chamber way be 
maintained below 20°C. even in the hottest weather. Temperatures and humidity above this 
were observed to raise the metabolic r ~ ~ t e  of the experimental animals from 6 to 8 per cent. 
Combustion tests with alcohol and acetone proved that satisfactory recovery of the energy 
burned within the chamber is attained &nd investigation of the effect of variation in ventilation 
rate on the validity of the results sliows that the apparatus functions within the permissible limits 
of error. A unit has been built for taking a relatively large aliquot sample of the gases issuing 
from the chamber and, in series with this, an apparatus hags been connected which burns the 
combustible gases and collects the water vapour and carbon dioxide arising from this combustion. 
The energy lost as methane may tlius be computed. A smjll apparatus was also incorporated 
in this chain to provide a gravinzetric check upon the volumetric estimation of carbon dioxide 
~roduced by the animal. 

The total heat production of sheep may be estimated with considerable precision and 
satisfactory energy and carbon balances have now been niade. 

(b) The Utilizdtion of Protein and its Relation to Energy Consumption.-It has been found 
that merino sheep may be maintained a t  a weight of from 38 to 40 kilos. on a diet containing 85 
gms. of crude protein (N x 6.5) and digestible material equivalent to 1800 calories. The wool 



production under such conditions is redrmed to rather less than half of that grown under ideal 
feeding conditions. It was found that tlie effect of approximately doubling the protein in this 
ratioll by the addition of 60 gms. of @ten, while keeping its gross energy content constant by 
witlldrawing an amount corresponding in energy content to the added proteilz, was to bring about 
a very striking effect on the wool growth. Tlle wool production was increased over 40 per cent. 
by such nnkeans, and wide metabolic rate was raiscd about 8 per cent., the iizcreased digestion 
of energy producing materials from the ration more than compensated for the energy loss under 
these conditions, and the animal gained in weight. Much time has been spent in the perfecting 
of technique, but, although these irlvostigations are only in the early stages, critical experiments 
already confirm the contention that the protein content of the dietmy 1s of major importance 
in wool production. 

I (iv) Secondary Anemia in Sheep.-Extension of the observations on the effect of haen orrb age 
on sheep show conclusively that they are able to witllstand the loss of up to 60 ml. of blood each 
day when pen-fed 011 a mixture of lucerne hay and oaten hay cllaff (1: 2 ) .  Increased metabolic 
rate was found to accompany the blood letting under these conclitions and this wcs conipen~ated 
by greatly increased consumption of food. 

A study of influence of various nutrients on the capacity of the sheep to regenerate blood 
has been startcd, and the effects which follow continual letting of blood from normal sheep pen, 
fed on fodder which has been growrl on the highly calcareous soils of the coastal region of South 
Australia, are being investigated. 

(v) The Efects which supervene on the continual Ingestion of Fluorine by Sheep.-After 
two and a half years, the experin~eiital sheep which have ingested from 115 to 150 mg. of fluorine 
per day are now showing definite symptonis of chronic fluorosis. Some of them refuse their 
full ration and are no longer maintaining weight. The nost  recently erupted teeth are eroded 
and rnalformed and exostoses of the bones of the lower jaws may be detected on palpation. Post 
mortem examination of an animal that had ingesied 150 mg. of fluorine per day for two years 
and which had developed complete anorexia, revealed the cause of its decline to be the OT ergrowth 
of two molars which prevented normal closure of the other teeth. Apart from the chalky 
outgrowths of the jaw and long bones, this was the only pathological finding. No signs of chronic 
toxic condition were discernible when sections of the !her, kidney and spleen were rnicro~copically 
examined. 

The groups which have received up to 80 nlg. of fluorine each day have continued to do 
as well as the control sheep. 

The findings confirnl the tentative conclusions which were mentioned in the previous 
report, and i t  would seem thst phosphatic supplements having a fluorine : phosphorus pentoxide 
ratio of less than 0.04, inight be fed to sheep with confidence that no untoward effects of chronic 
fluorosis rn ill ensue. 

The early stages of fluorosis in sheep are easily detected on examining the teeth, and 
periodic search for these signs should be made in flocks which have access to phosphatic licks 
of unknown origin. 

3. Pield-Stations. (i) Warnbatzurnba, Young, New South Wales.-The investigations on 
the effects of top-dressing the natural pastures in this region with rock phosphate, with sulphur, 
and with rock phosphate plus sulphur have been continued. Chemical analyses of bi-monthly 
clips taken from quadrats distributed a t  random over the areas under observation have now 
been completed to cover the year June, 1933 to June, 1934. The increased production on the 
area top-dressed with sulphur plus rock phosphate was maintained throughout the period. The 
better growth of fodder was accompanied by higher nitrogen and mineral content of the pasture, 
and this is in striking contrast with the lower figures obtalned for the pastures of the other areas. 
Nitrogen, calcium and phosphorus content of the clips from all areas were roughly parallel 
throughout the season, rcaching a maximum in October and falling to a minimum in April. 
This applies more parti~ula~rly to the green fodder, but with certain reservations, the analyses 
of the dry material separated from the respective clips show the same features, so that throughout 
the season, the dry straw from the area treated with phosphate and sulphur was found to be 
superior in mineral content and nitrogen to that of the other plots. 

The average phosphorus content of the clips was increased 70 per cent. in the pastures 
which developed on both of the areas which received dressings of rock'phosphate. This increased 
phosphorus content was not accompanied by any augmented growth or increase in nitrogen 
content of the pasture which de~eloped on that area to which the phosphate alone was applied. 
When accompanied by sulphur, the yield nitrogen content and consequent sheep carrying capacity 
were all materially augmented. No very obvious change resulted in the pastures of the area 
treated with sulphur alone. The seasonal fluctuations in the content of other inorganic 



constituents such as silica, magnesium, manganese, potassium, sodium, kc., have liltewise been 
determined, but the results do not lend themselves to concise presentation a t  this stage of the 
investigation. 

All areas were stocked with discretion and, throughout the two years of observation, 
the number of sheep carried by the area to ~vliicli the mixture of phosphate and sulphur had been 
applied was more than double that carried by the control, sulphur dressed and phosphate dressed 
areas, respectively and, in spite of this heavier stocking, the growth and wool production of the 
sheep which had developed on the area since birth, were superior to those of the other groups. 
The investigations will be continued until October, 1935, after which the conclusions will be 
prepared for publication. 

(ii) Coast Disease Investigations.-In the previous report, the initiation of a new series 
of experiments a t  Hawk's Nest, Kangaroo Island, was mentioned. These were planned to 
determine whether the malady which affects sheep which are dcpastured on certain tracts along 
the coast of South Australia, is brought about by the complication of the assimilation of essential 
elements through the ingestion of large quantities of calcium carbonate which abounds in the 
affected soils, or whether the pastures which develop on these coastal littorals are lacking in 
certain materials necessary for the well-being of the grazing flocks. 

A group of 20 ewes in lamb was offered a lick composed of protein and a salt mixture 
containing small amounts of arsenic copper, zinc, manganese, nickel 2nd cobalt, besides those 
elements usually considered essential for the maintenance and growth of animals. The behaviour 
of these ewes and their lambs was contrasted with that of a similar group which received salt 
and bone meal, and another which had access to salt and dicalcic phosphate. All groups were 
run under identical conditions on coasty country. Altho~zgh the number of lambs dropped was 
similar in all three groups, the number raised by the ewes receiving the mineral mixture was 
nineteen as compared with the twelve which survived in each of the other groups. The lambs 
of the former group have all grown well and have remained healthy during the first year of 
observation. The growth of the lambs comprising the latter g~oups was not as good. Many of 
them are stunted while others are showing signs of ill-health. 

The findings from these experiments suggest an absolute deficiency of some essential 
element or elements in the fodder, and the observed fact discussed elsewhere in this report, that 
sheep may ingest large qluantities of calcium and magnesium carbonates without untoward 
effect, leiids support' to this hypothesis. Experiments m the previous year indicated that no 
benefit followed the ingestion of pure iron slats by affected a.nimals. 

However: a lick composed of salt and finely ground limonite originating from the ironstone 
nodules of the adjacent healthy areas was found to benefit sheep grazing on coasty country at  
Antechamber Bay, Kangaroo Island. Limonite frorn diverse sources has beer, demonstrated 
to contain rriany other elements besides hydrated iron oxide, and small quantities of nickel, cobalt, 
manganese, vanadium, copper, &c., have been isolated from natural limonite by chemical means. 

The untoward symptoms of advanced coast disease have been shown by more intensive 
laboratory study to be due primarily to extrenie anzinia. The hamoglobin content of the 
blood of seriously affected animals was found in some cases t o  he lower than 3.5 gms. per 100 mls. 
(estimated by the oxygen carrying capacit'y) which is less than 25 per cent. of that found in the 
blood of normal healthy sheep. The hzinoglobin content of the blood of sheep which shew tlie 
early clillical synlptorns of the malady, however, is not often materially altered, although the 
volume of blood is apparently reduced and the animals appear anzmic. 

It was found that sheep wlich had developed t,he disease while on the affected country, 
continued to exhihit' the progressive sy:nptonis when confined in cement-lined pens and fed on 
hay produced on the coastal littoritls. This observatioll has facilitntecl the research during the 
last year. 

Study of such animals showed that the anzmia was not benefited by injection of relatively 
massive doses of active liver extract (cnmpolon) either alone or in conjunction with iron therapy. 
Immediate improvenlent in food intake and rapid increase in body weight, h~moglobin end 
apparent voluri~e of blood, was observed to supervene on dosing with minute quantities of cobalt 
salts. 

The tentative conclusions which might be drawn from t'hese findings are that the fatal 
letl~argic wasting malady 'of sheep grazing on the hi~lily calcareous littorals along the coast of 
South Australia 1s brought about by a deficiency of an element or elements in the pastures, and 
experimental observations would suggest that the ~nissiiig factors are necessary adjuvants for 
the production of tlie respiratory pigment of the blood. 7vIinute doses of cobalt salts fieem either 
to replace or supply this deficient factor. Whether or not the disease is one of cobalt deficiency 
is still unsettled. 



The investigations both in the laboratory and the field are being extended. The metabolism 
annexe has been enlarged to contain a further sixteen cement-lined pens so that the intensive 
study of the malady may be fs~ilit~ated, and further field work has been initiated on the badly 
affected coastal tracts a t  Robe in the south-east of South Australia. 

During the year, it was demonstrated that the ataxia which accounts for many lambs 
in the region of the coasty country, may occur on areas upon which sheep do not develop coast 
disease. In 1933, a flock of 50 ewes was purchased and depastured a t  Wight's Selection on 
Kangaroo Island, where a high incidence of ataxia was reported in previous years. The first lambs 
dropped were healthy and all developed free from disordered gait. The ewes were again mated 
and it was observed that a large proportion of the 1934 lambs developed the malady. Careful 
search failed to detect any poison or fungus infected plants on the area where the ewes were 
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grazed. 
Subdural inoculation of a suspension of the spinal cord of an affected animal failed to 

transmit the disecse, nor did injection of massive doses of serum taken from a case in which the 
disease had not proved fatal in the previous year, have any effect on the progress of the malady. 

There seems Ettle doubt that the ataxia originates from causes which are distinct from 
those which produce coast disease. 

4. Mineral Content of Pastures and Pasture Jmprouement.-The co-operative investigations 
carried out by the Council for Scientific and Industrial Research, the Cernegie Trust, and the 
University of Adelaide on the mineral content of pastures have been extended to include the 
investigation of various phases of pasture improvement. Interdependent investigations in the 
field, laboratory and pot culture houses have been continued to determine the soil and plant 
relationships fundamental to grass land improvement. 

The investigation of the influence of natural pastures on the carrying capacity, live-weight 
increase, and wool yield of merino sheep over a three-year period, and the changes in the chemical 
and botanical composition of tlle pasture under grazing have been completed. Following on 
this, an investigation of the carrying capacity, live-weight increase and wool yield of merino 
sheep grazed continuously but in rotation on seeded pastures, as compared with natural past,ures, 
has been commenced, together with the study of the changes in chemical composition of the 
pastnres throughout the year. - - 

The interaction of available phosphorus and nitrogen supply in relation to botanical 
con~position, growth, and chemical composition of grass-legume associations is being 
investigated under field conditions, and under controlled conditions in the pot culture houses. 

The microbiological problem of nitrogen fixation in pasture legumes is being investigated 
from the viewpoint of rhizobial strain and associated growth of grasses, in co-operation with 
the Soils 1)ivision. 

I Field investigations carried out a t  numerous centres in the winter rainfall region have 
shown tbe importance of Phalaris tuberosn, perennial rye-grass, Wimmera rye-grass, lucerne 
and subterranean clover as a basis for pasture improvenlent in areas of moderate rainfall. 

Strain invesbigations, coupled with the isolation and breeding of drought resistant and 
persistent pasture types of Phalaris tubcrosa, perennial rye-grass, lucerne, and subterranean 
clover, are in progress. 

Problerns of pasture establishment, compounding of seeds mixtures, influence of cover 
crops, the intra-competition factor in mixed pastures, are under investigation. 

Problems of pasture management have been confined to the determination of the length 
of the time interval between successive grazings on the carrying capacity of an established 
irrigated pasture, and the effect of nitrogen and phosphorus, singly and in combination, on the 
grazlng value of mixed pastures of rye-grass and subterranean clover, and Phalaris tuberosa 
and subterranean clover. 

Physiological investigations have centred round the drift with age of t'he potassium and 
calcium content of grasses, and the physiological basis of the drift, and the study of the effects of 
nitroeen and phosphorus on plant growth. I11 the latter investigation attention is being directed 
especially towards the interpretation of the effects in terms of the fundamentalmetabolism of the 
plant. Further study is also being made of the mechanism of the interaction of nitrogen and 
phosphorus in metabolism. The investigation of the influence of the phosphorus supply on the 
transpiration ratio has been completed. 

I 

VII. SOIL INVESTIGATIONS. 
1.  General.-The Division of Soils has its headquarters at the Waite Agricultural Research 

Institute about four miles fro111 Adelaide, and is housed there in the Darling Laboratory and 
part of the Melrose Laboratory. A considerable part of the Division's work is, of course, 



conducted in the field. As the production of wealth in Australia's pastoral, agricultural and 
horbicultura! industries is dependent ultimately on the soil, the investigations of the Division 
of Soils, aiming at  accurate knowledge which willpcrmit of intelligent and econonlic methods 
of soil managerxlent, treatment and improvement, are obviously matters m-Iiich, in the interests 
of those great industries, cannot be neglected without serious consequences. 

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

problen~s in ordcr to provlde a fundamental basis for the advisory work of the 
State Departments oi Agriculture and for the developrcental and executive 
work of the Departnients 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 irnpoitance 
and which mav prcvide a groundwork of information for further settlements 
of a similar chiracter. 

While l~sses in certain land settlement schemes may be due to a variety of factors, in many 
instances, as in the irrigation areas, a major contributing factor has been the lack of information 
regarding soils or a lack of appreciation of the nature of the soil problems involved. The work 
of the Division in the irrigation areas, correlated with that of the Research Stations a t  Griffith 
and Merbein, indicates not only that much loss of rnoney and of individual effort could liave 
been avoided had the necessary soil investigations been made, but also that future developnients 
can be undertaken with a reasonable degree of confidence due to our enhanced knowledge of the 
soil condit'ions essential for successful production. One prominent instance lies in the appropriate 
selection after survey, of sites for irrigation experiments and the ready application of results 
to similar soils mapped on the settlement. 

In addition to benefiting the settler by furnishing him with authoritative advice as to 
methods necessary to increase production, the Division has already been able to afford valuable 
assistance with respect to new settlement projects. During the year, surveys conducted in the 
Curl~vaa and Coomcalla areas near Wentxorth, New South ?Vales, have formed a basis for the 
plaiining of drainage schemes and for the further development of these areas following upon the 
readjustment of settlers' holdings. 

2. Soil Surveys and Chemical Investigations of Soils.-The Division has been concerned 
with work in four States carried out by its own or State officers and in the main connected with 
closer settled horticultural areas. It is satisfactory to record the continued co-operation of the 
New South Wales Department of Agriculture, whereby the analysis of saniples collected by the 
field staff during the survey of the Murrumbidgee Irrigation Area is being undertaken by one of 
the Departmental chemists. 

During the past year field surveys have proceeded in the following localities-Coomealla, 
New South Wales, IUerbein, Victoria, and Burnie, Tasmania. 

The main concern of theMurray River settlements is the control of applied irrigation water 
and as this is plainly related closely to the character of the soil, the crop requirements and the 
movement of added water can be satisfactorily studied only after a full examination of the soil 
types has been made. It is hoped that these surveys will show their practical value in the near 
future as a means of interpreting and applying results of irrigation experiments such as those at  
present being carried out under the direction of the Merbein Research Station on the Berri and 
Cobdogla areas and by the Research Branch of the Water Conservation and Irrigation Commission 
of New South ?Tales. 

The soil survey begun at  Griffith (Pllurrumbidgee Irrigation Areas, New South Vqales) in 
Septernber, 1933, was continued. The Chemist's Branch, New South ?Vales Department of 
Agriculture, is associated with the analytical work. The survey has not yet been completed. 

In Tasmania, further systematic examina t i~ns  were made of soils in recognized 
apple-growing centres in Tasmania, the chemical work being carried out in a laboratory of 
the University of Tasr~arlia. Aclno\~ledgrnent is made of the valuable co-operation afforded by the 
Horticultural Section of the Departnlent of Agriculture. It is hoped that such questions as the 
relation of tree growth to soil, the suitability of certain a p ~ l e  varieties to definite soil types, 
and the possibility of relating phpsiological disturbances i11 apples to soil conditions will be 
clea,red up. In regard to the last point analyses have been made of representative soil sarrlples 
from the experimeiital plots established by t'he Ilivision of Plant Industry. Probable correlations 
between the potash content of the soils and the vigour of the fruit trees has been established. 

At the request of the Tasmanian Department of Agriculture, investigations have been 
initiated into the character of the red basaltic soils characteristic of the most fertile regions of the 
north coast of Tasmania. As in the case of the apple soils, the method of approach bas been to 



make a detailed survey of the most important and most characteristic area, that a t  Burnie, and 
to make more general systematic examinations of t h e  other areas. On these soils, the most 
important ccciioinic questions include the value of liming and the estsblishn.ont of pastures. 
Special attention is, therefore, being devoted to the lime status of these soiln. 

In JQestern Australia, the soil investigations coniiectcd with a " wasting disease " of st cr,E 
a t  Denmark (Western Australia) have been undertaken jointly by the St& Dqartment and the 
Division of Soils, the latter being responsible for the analytical work. In Ferbri~ary, 1936, the 
main sampling of the arca surveyed was carried out and tile laboratory examination of the soils 
begun. Tliese samples were subsequeiitly supplemented by a considerable number from amreas of 
related country a t  Northcliffe and Redmoild. In view of the recent findings with regard to the 
probable importance of collalt in relation to both coast disease and the Denmark wasting &seaso, 
special attention is being devoted to the search for traces of hcavy metals in these soils. 

1 In coiinexion with the soilr of the Murray River horticultilral areas in South Australia and 
in New South Wales, special attention is now being devoted to the chemical characteristics of thc 
soils, previous emphasis having been on the physical side. 

During the earlier part of the year, the Chief of the Division, while on study leave, attended 
conferences of the International Society of Soil Science a t  Versailles and visited agricultural 
research institutes in Hritt~in, Bclgium, France, Germany and Russia. 

Activities in soil bacteriology have been renewed by placing this section of the work on a 
permanent basis. For the present, attention is being given to a survey of the nodule organisms 
as affecting subterranean clover and lucerne, both important crops in southern Australia. This 
work is in a preliminary stage and will form the major project for the new year in this department. 

In association with the Division, activities in the Department of Agricultural Chemistry in 
the University of Adelaide have related chiefly to a systematic study of the red brown earths of 
South Australia, amongst the most fertile of the wheat soils of ,411stralia. 

The most important projects during the coming year will inchade the completion of the 
field surveys in the Murrumbidgee areas and a continuation of the work already begun in the 
Mildura district. 

VIII. IRRIGATION SETTLEMENT INVESTIGATIONS. 
A. VITICULTURAL RESEARCH STATION (MURRAY IRRIGATION AREAS), MERBEIN, VICTORIA. 

1. Introduction.-The Viticultural Research Station a t  blerbein is centrally situated in 
respect to Murray Palley irrigation settlements of which dried fruits are the major products. The 
problems a t  present being ilzvestig,?ted coniprisc principally the investigation of irrigation methods 
and the attendant problems in connexion with salt, seepage, agricultural drainage and tlie general 
preservation of soil fertility. 

Cultural przctices, including the training and pruning of vines, and the processing and 
packing of the dried fruit also form an important part in the programme of work. A limited 
amount of administrative work, in orgaraizing a l ~ d  bringing into practice the resnits of research, 
is also undertaken in co-operation with the o6cers concerned in tho various States and with 
primary producers' organizations. 

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

2. Resztlts of Ecorzo?nic Isaterest.-Much of the work in corznexion with irrigation has been 
designed to secure further data on the important question of the preservation of soil fertility. 
Considerable advancement has been made by utilising the results of irrigation, salt, and drainage 
investigations. 

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

(i) Agricultural Drainage.-There is general agreement tha,t free water in the sub-soil is 
the chief factor in soil wastage, and observations of a widerange show a close association between 
free sub-soil water and loss of soil fertility. Laqe-scale efforts are now being made to obviate this 
loss by agricultaral drainage and a clo;er approximation to tkle iilinimuin eiEcie:lt application of 
irrigation water. 

The results of the investigations have shown clearly that economy in water distribution is 
accompanied by preservation of the capital value of the lands, thus representing a double saving. 
It has also been shown that the wastage of land, when brought about by existing free water in the 
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sub-soil, can be checked by the installation of adequate agricultural drains. These established 
facts are being utilised by irrigation authorities as evidenced by the following constructional 
works :- 

(a) A comprehensive system of drainage mains to permit the drainage of affected 
areas is in course of construct~on in the Mildura district a t  a cost of 
approximately £330,000. 

(b) The possibility of the construction of community drainage mains in the settlements 
of Nyah and Wnorinen (Victoria) and Barmera (South Australia) is now being 
considered. 

(c) A new system of draining deep seated free water by means of wells 18 to 20 feet 
deep, from which the outfall is to 6-in. bores constructed down to a previous 
strata at  depths of 100 to 140 feet has been successfully adopted in twelve areas 
in the IVaikerie district in South Australia. This systern is of special interest 
in that tile drains are proving unnecessary, the free water going direct to the 
wells for distances up to four and five chains. 

(ii) Irrigation 1Wethod.-The results of investigations dealing with the method of irrigation 
are also now being utilised, aiid substantial i~nprovements ]lave been effected in many areas. For 
example, the Red Cliffs settlement of Victoria (9,000 acres) is now being irrigated in less than three 
weeks, in contrast with a six 1%-eelis' conimunit7 period in past years. Other settlements, principally 
Merbein (Victoria) and Berri (South Austra,lla) are making progress in a similar direction. As 
such movements afford greater cficiency i11 irrigation service, accompanied by decreased costs in 
each irrigation service, and greater preservation of soil fertility, their importance cannot be too 
highly stressed. A prolonged period, betvveen the irrigations of the individual, results from long 
periods for the community. Annual losses occasior~cd by a prolonged inter-irrigation period, 
have frequently been in evidence in the past, and have been largely avoided by present methods 
whereby more frequent irrigations are rendered possible. 

(iii) D~ied Pruit Products.-Two marked disabilities of former years were associated with 
a lack of uniformity in the product and inability to store or even to transport the products ~vit~hout 
serious losses from entomological pests of dried fruits. Both these disabilities are now of less 
concern. In recent years the fruit has been successfully held for periods up to eighteen months 
and the overseas realization for the Australian product has been satisfactory in compzrison with 
conipetitive countries. Improved processing and packing methods, and the development of 
successful methods of combating dried fruit pests, have contributed very largely to these successful 
results, 

(iv) Viticulturul Studies.-Viticultural studies of present commercial interest comprise 
systematic field experiments on shoot control, the relation of different types of shoots to the 
quality of the fruit, and in particular, the balancing. of fruiting  rood in relation to  the quantity, 
quality and regularity of the crop. The results of t h ~ s  work have been recently circillated, arltl the 
improved methods are being taken up by growers. 

3. Irrigation Problems.-The problem of the preservation of the fertility of irrigated land 
is universal, and special investigation of each soil type is necessary to establish appropriate 
methods by which land may be efficiently irrigated without adversely affecting productivity. 
The investigations outlined have been desiglied t o  improve faulty methods which have been used 
to the detriment of the soil for many years. 

(i) Method of App1icatiolt.-The rate and direction of soakage varies with each soil type, 
and field experiments are being conducted to measure soakage acci-brately for determinatjon of 
optimum spacing of furrows, period of soakage and obs-iation oi excess free water. These 
determinations are then utilised in laving out methods of irrigation on a series of small 
representing major soil types. The u1t"imate aim is t o  determine an effective method of irrigation 
which does not entail soil wastage. Plots for this purpose are located a t  FVaikerie, Bar-era and 
Berri (South Australia), and Red Cliffs, Merbein, Nyah aiid Woorinen (Victoria). In each case 
the work is carried out wit11 the co-operation of the &ate Irrigation authorities. 

(ii) Periodicity of Irrigation.-The periods a t  which irrigation water is applied is of interest 
%piculturally to the extent that provision must be made to irr ig~~te bcfore soil water is depleted 
to the point that plants suffer, and of interest economically in that an unnecessary number of 
irrigations should bc avoided. The investigation is a l~ngthy one, as it corn~rises not only soil 
moisture determinations, but laboratory determinations of soil constants for irlterpreta,tion of the 
soil moisture results. These eoi~sta~nts include " field c:tpacity," " wilting poii~t," " n;oisture 
equivalerli " and " sticliy point," " r~echanical analysis " and " apparent sjwcific gravity," &c. 
The development of laboratory technique and slatistical analysis of the figures obtailled 
represeats a, type of investigation involving sorile years of work. Data of this description have 
now been obtained on nine sltes, representing six major soil types. 



(iii) Salt Investigations.--An area of land on which the salt content prior to irrigation has 
been intensively mapped, has now been irrigated for four seasons. The changed location of the 
salts, resultant on irrigation., has been mapped for each of the last three years. The data disclose 
that the translocation of salt, and the preservation and improvement of soil fertility, bears a close 
relation. to the rr:ethod of irrigation, the quantity of 11-ater applied, and to agricultural drainage. 

The r~ltinlate purpose of the investigation is to ascertsiii the possibilities of preserving or 
increasing ilie fertility of potentially salty soils to ~vhicli irrigation water is regularly applied. 
Altllolrgh continuame for a number of years is desirzble, the results to date have consistently 
disclosed a marked rolation of the methods of irrigation ancl a,gricultural drainage to the fertility 
of these soil types. 

(iv) Agricultural Drainage.-A survey of the fluctuations of free sub-soil water to a depth 
of 10 feet has bcfn completed in selected regions in the Berri and Barlnera areas (South Australia), 
and ihe ~vork is nox? being exteilded to Waikerie and Renmark (South Australia) and Mildura 
(Victoria,). Soil water moveme;lts ill relation to agricultural drains have been recorded on selected 
sites in the Merbein district,. The work carried out so far represents mainly an initial survey of 
the problem on m-hich drainage systems now being cornslercially insta!led may Fe based, and on 
which more extended investigptions now in progress were planned. 

4. Viticultural Pro5lcms.-The investigation of ~iticultural problems are directed in two 
main directions. Fundamental research includes a study of bud development 2nd the interaction 
on bud development of routine practices wl~ich affect growth. These 11r2~ .tices include irrigation, 
winter and spring pruning, balance of fruiting wood proportion t o  fruit and growth, and the 
application of fertilizers. This portion of !he work is being ca.rried out in eo-operation with the 
Division of Plant Industry, and is a combined laboratory and field investigation. It is long-dated 
in that residual results disclosed in after years mubt be talcen into account. 

Field experiments, based mainly on trial and yield results, are also in progress, being 
directed to an examination 01 traditional practices, particularly in cases where practice varies 
within one district for no obvious reason. Redults of this work are obtained relatively quickly, 
and interim reports are available on which rrlodification of grower's pract,ices may be based. 
Pruning, eincturing, the balance of fruiting wood, regularity of yield, and reconstitution of old and 
damaged vines, are embraced in this work. 

5. Fruit Processing.--The present position of this work is that field trials have been 
completed, arld on the results of tllcsc: trials, reconlnlendations ill relation t o  the processing.and 
packin? of dried fruits lia:,e been made. The morlr covers field processing (dipping and drying), 
including ingredients of the dip ; inoisture content and colour in relation to transport and storage ; 
and the control of dried fruit pests. Material improvements have been effected in these important 
phases of the industry. 

Since the last report there have been two important developments. The measurements 
of moisture content, an ilnportznt factor in liceping qualities, has been instituted by the 
standardiz~tion and incorporation in commercial practices of an electrical moisture meter. 

A new fumigant, ethyl-formate, has also been ~tanda~rdized, and the extensive use of this 
fumigant on a commercial scale initiated. i n  processing, the investigztion now incllldes laboratory 
and field examination with a view of obtaining more definite data in respect to the chemical 
coiilpo~ition and changes of the ingredients used In processing, and of the fruit itself. 

6. Co-operation u:ith State Departments and Primary Producers' Organizations.-The system 
by which the consideration of certain major prc~bl~ms artd the initiation of research are jointly 
undertaken by the prirnary product~re n.nd oficers of the State Departments concerned as well as 
of the Council, has been continued. lnvestigational Committees, on which the staff of the 
Merbein Station are represented, comprise the following :-- 

Drainage Commit,iee, Mildura district. 
Interstate Fruit J'rocessing Committee. 
Nyah-Woorinen District Enquiry Committee. 
State Irrigation Commit6ee tor Soutb Australia. 
Citrus Advisory Committee fo.; the Lower Murray. 
District Advisory Boards for Irrigation. 

The work of Conlmittees of this nature includes consideration of 'urgent problems, 
recommendations for improvement in method if sufEeicnt inlornlation is available, and initiation 
of research. Arrangenlenls are then made for the investigation of urgent problr~rls a t  an existing 
institution, with. due rcgwrd to prevention of overlapping of activities. 

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



7. Pinancial Assistance.- Various bodies connected with the dried fruit industry grant 
financi::l nssistanc.e to the hlcrhcin Station. ?'he total annual contributions now ex~eed  £3.000. 
The contributing hc)dic~s incluc!c the Australian Dried Fruits Control Board, the four chief packing 
con~pwnies of the llilclnr::, cliytrict, and tlw Nynh-Woorinen set t l r~s .  Tlze Dried Fruits Board of 
S o ~ ~ t h  Australia, tlie Sta,te Rivers and l l T ~ t e r  Supply Commission of Victoria, and the Lands 
Depnrtnleilt, of Xoutli AustraJia also contribute, by const,ructional work and the supply of water, 
to  the upkeep of various experimental plots. 

B. ( y ~ ~ ~ ~ ~ ~ ~ ~ l j ~ ~ ~  RESEARCH STATION (~UUBRUMBIDGEE IRRIGATION AREAS), GRIFFITH, NEW 
SOUTSI T';AI,Es. 

1. General.-Satisfactory progress has been made in the investigations a t  this Station, 
which is fin::nced partly Fy the Water Conserv~tion and Irrigation Commission of New South 
JtTales. Further fi~~nrzci:il siipport has now been provided under the C'onmonwea,lth C+overnn~ent's 
five-year programnie for ci'irus preservation ex~~erirr~ents.  Tl~is assistaiice, together with the 
co-operation of the Griflith Producers' Co-operative Society and local growers, has enabled the 
Hescarell Statioii to continue the Criffith sectioil of the cold storage investigations on a much vvider 
scale. 

I The Station's plt~rltings now comprise 28 acres of oranges used mainly for long-ternl 
experiments in green manuring, fertiliser requirenlents and various cultural practices. An 

1 a,tldii ional ;siaea is now being prepared for a long-term illvcstigation on tlie wntcr requirements of 

I 
citrus. 'l'lle following account surnmnrizes the results of the above investigations and of the work 
being carried out in irrigation, frost and other problems. 

I 2. Green A4a~zuring.-The beneficial effects of winter green manures on citrus, shown by 
the Station's experiments, have had cwnsidersble practical value, and green manuring is now 
usual on irri:;tzted orch:ard;; ill the areits. 

Investigations are in progress to ascertain the more fundamental causes for the effect of green 
~nanures. In  this conncxivn the nrst staiie of :in investigation l i~ to  the nitrate conditions of green 
manured soil has been cornl~lelecl. As a result of ireyuent soil sanlpli~lg over a period of t~t-o years 
i t  has been shown tlist the gleeatest concerl~ration of nitrates is found in the lower clepths of the 
so11 (irdm 30 to 120 crn.) 2nd that  nitrates in the sudaco soil (from 0 to 30 cm.) do not begin t o  
increase until Sove~r~ber .  I11 the lower layers the greatest concentration throughout the year 
occurs in the ~lt.::il cultivated plots, but in the surface layers t l i c ~ e  is a greater concentration in the 
sunllner after ploughing-in a winter legume. 

The difierences in the soil nitrate level in the clean cultivated and green manured plots 
cannot explain the differences noted in the growth of the trees, and the pohsibilitp of the trees 
bmeiiting,in)~n ~litrogen fixed during the growth of the iegume, is not being overlo&eci. Fllrtlier 
illvestigai~oris a1.e proceeding along these lines. 

3. Fertilizer Experime?zts.-The fertilizer requirements of citrus trees are being studied, 
both from the point of \-iew of the effect on the him, yield and health of the trees, ancl of the quality 
and cher:~ical corripo~~ition of t,he h i t .  

4. Alternate Cropping of Vuler~cia Oral?ges.-In co-operationE~vith the Divieionrof Plant 
Industry, considerable 1,rogri:ss lLas been made in the investi,ptioiz into the ~bjectionabie alternate 
cropping habit of Valenc,ia oranges. On the irri@ted areas this variety bears alternately heavy 
and light crops, thereby crec~tirig marketing problenls and adversely affecting fruit quality. 
In ligllt crop rears t i i c ?  frnit is over lcrge and coarse, and in heavy crop years i t  tellds t o  
be undersized. The invebtigation is proceeding along the lines of thinning and fertilizer 
treatment, and the progress oi the work to date has been published in t l ~ e  Council's quarterly 
Journal. 

In  genera!, it has teen shown that  the earlier the thinning the more effective it is, but even 
thinning as lste as Augnst has a srriall beneficial effect on the setting of the next crop. In heavy 
crop )ear:; the bcat rcsultc; for obtaining a good setting the following !ear have been given by 
tl.lial:ing the i ru i t in  J<ann:bry, and tlris 1s recoinmended as a practical niethod of overcoming the 
di13~ulty. Further investigation is proceeding on the effect of thinning on the size of the fruit 
reiaaining on tlle tree and the application of nitrogenous fertilizer at critical periods. 

5. Cold Storlrge of C'itrus Fruits.--Extensive cold storage experiments with oranges are 
being carried out by the Station as  part of the general programme of citrus preservation 
being ur,dertsken by tlie C'omu.il. 'l'he Station's investigations deal mainly with t2le effect of 

I envirori:r;ellt,al factors ell the keeping quality of the Iruit. 
The keeping qualities of oranges varies from farm t o  farm and it is important to  determine 

the relative influence of the large number of orchard factors concerned. The factors studied deal 



with the strain of orange, cultural and soil moisture conc?itions, time of piclcing, method of ha,ndling, 
&c. The investigation also airr~s a t  deterlrrining goocl storage quelities iron1 an exarr,inction of 
the fruit itself. 

6. Frost.--Certain aspects of the frost problem in the Murrunlbidgee irrigation areas arc 
being investigated, and trials made of ncw methods developed overseas. 

7. Irrigation Investigations.--The control of water in irrig::tion is a rnajor problem on the 
Murrurrlbidgee and most cither irrigation . -*?as. Parts of tlicse distlicts have gone out of profit~ble 
production because of the dsrr~age caused by excess water aild attendant salt accumulation. In 
some cases there has been a reactionary tendency to use insuiiicient water, with serious effect on 
the growth r;nd yield 01 trees. 

At tho. Research Station experiments are proceeding which aim to elucidate the relctionsliips 
between irrigation practices and soil moisture novement a11d tlibtribution. Those clei?,ling with 
the hydraalic principles of spray or sprinl;ler irrigation were cor:lplcrcd during the ycar, the 
results have been published. The spray method of irriyation is vnlilal,le under certain c.onclil i o ~ s  
where surface flow methods of ir~igction are difficult or inlpracticable. Under present conclitions, 
however, furrow, forder and sircilar methods rrlllst be ~iscd on most farms, and invesiigations on 
these are being continued. 

In this work, the percolation characteristics of various soil types on the Murrumbidgee 
areas are being studied, together with an investigation of irrigation inethods unc?er varjmg 
conditions of soil, slope, head of water 2nd iiistanre of flow. In conncxion with furrow irrigation, 
the efrect of soil tiithand furrow shape and size are also being investigated. 

During the 1934-33 season is large nnnlber of furrow tests were carried out on an area of 
approximately uniform soil type made axailable by the Scw Sotrth Wdes Depsdnient of 
Agriculture. Dific-c?lties of teclinique in n~easuring flows in furrows were ovcl-come by the use of 
brass orifice plates in standardized subnlerged orifice flumes, and the desired accuracy for these 
experiments is now easily obtzined. The experiments corroborated the formula for percolation 
rates recently stated by Kostiakof. The results are being ni~,:,tLematic;illy treated and prolr,ise to 
yield a general relationsl~ip covering soil type, slope, head of water, &c. This wvrk \<?ill he later 
correlated with the seil survey not\- being carried out by the Division of Soils on the hfurm.urr:bidgee 
irrigation areas. 

The determination of the water requirements of citrus-of obvious irripcrtance in 
irrigation worlr-has not been made und+r Australian conditions. A new field is now being ~ l an t ed  
with citrus which is designed for a long-term inrestigation of this klnd. 

IX. FOREST PRODUCTX 1NT7EXTIGATIONS. 
1. General.-Tlie Division of Forest Products was established in 1929 to undertake research 

into utilization of products of the forest, of which timber is obviously the most abundant and 
important. Its functions are distinct from those or" ihe State Forest Ser~jccs whose activities rre 
confined for the most part to the cart: of the forests and tlie growth of the trees up to ihc stage 
at  which they are converted into tilnber for use. There is, however, the closest co-operation 
between these State Serviccs and the Division. 

The Comrr~onwealtli Bureau of Forestry hss the field of sylvicultwal research under its 
care, and the line of demarcation between its work and that of the Dirision has been more or less 
arbitrarily fixed a t  tlle felled tree. From that point through every stage into its conversion into 
timber and articles of use there is enormous m-aste, and one of the most important functiuns of the 
Division is the study of methods to prevent or reduce this waste. Temporary accommodation 
has been provided for the Division a t  314 Albert-street, East Melbourne, but ~ermarielrt 
lab~ra~tories are to be erected a t  South hIelboume during the coming year. 

The work is divided into two main sections- 
(A) The collection and dissemina,ttion of all known facts about Austmlian timbers, their 

uses, and methods of treatment. This is attempted by means of- 
(a)  Trade circulars issued free to all sections of timber users. 
(b) A Monthly News Letter issued to and published by n large number of newspapers 

and trade journals all over Australia. 
(c) Lectures to timber organizatio~s ; wood-working classes at  Techrlical Schools, kc. 
(d) Classes in seasoning held a t  the laboratories and elsewhere. 
(e) Replies to inquiries by mail. 
(f) 'T7isits to plants to advise on Lest practices. 

The greater part of the energies of 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 the greatest value to all forms of timber ii~dustries. This 
practical application of existing knowledge, it is held, shoultl 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 pertly explored. Altltough, .as stated above, 
greater pominence has so far been given by tlic Divisic,n to the application of ex~sting knowledge, 
the developnlent of research is being steadily pursued, and will form an increasing branch of the 
Division's activities as time goes on. 

The main sections being studied a t  presenk are-(i) Pre.servation, (ii) Seasoning, (iii) 
Utilization, (iv) Wood Structure, (v) Timber Blechanics, (vi) JT,Toocl Cllcmnistry, and (rii) Timber 
Physics. 

A feature of the year has been the extent to which sawmillers, timber merchants, 
manufacturers of wood products, in fact all branches of the timber industry have shown a 
readiness to co-operate with the Division. The value of close contact with the practical man 
cannot be over-estimated and the viewpoint of the Division in this respect is aptly given in an 
extract from a lecture by the Director of Building Research, England- 

" The more contact one has with the practical man the more one appreciates his knowledge 
and his outlook, and the more one is convinced that only by very effective co-operatlion I~etween 
him and the scientific worker is any progress likely in any reasonable tirne." 

2 Wood Preservatiosz.-Many projects are at  present under way in this section of the 
Division's work. In this report reference is made only to some of the investigations on which 
work has recently been initiated and to some of the valuable results ~vhich have been obtained from 
the section's work. 

(i) Telegraph Poles and Railway Sleepers.-Two new service tests of poles were commenced 
during the year, one in New South JVales at  two test sites and one in Soutll Australia. In the 
former test, six pole-using authorities are co-operating, and 310 poles of three enca,lypt species 
are involved. In  the latter test, Pinus radiata poles were treated with creosote, in co-operation 
with the Postmaster-General's Department. 

A Pamphlet, No. 5.5 : The Selection, Preservation, Distribution and Ident$cation of 
Australian Pole Timbers has been published in order to supply the long felt want of information 
on all aspects of pole supply and utilization. 

Further tests of the oxyacetylene scourin,q and charring process for the treatment of partly 
decayed poles mere carried out and modificat~ons in procedure were recornmcnded. It was 
demonstrated that where the recommended procedure was properly carried out, a high degree of 
sterilization was obtained. The results have been recorded in Pamphlet No. 57 : Tests of the 
E$icacy of the Oxyacetylene Scouring and Charring Process for Sterilizing Partly Decayed Poles. 

The treatment and installation of a large number of P, radiata railway and tramway 
sleepers have already been recorded. 

(ii) Fence Posts.-A further inspection of the fence posts in Western Australia, after five 
years' exposure, has confirn~ecl the results recorded last yeer. Th.e posts treated with creosote 
plus oil and zinc chloride plus arsenic are all so~rud. A test of Eucalyptus rnacrorrhynclza and 
E. stuartiana treated posts has been commenced at  Benalla, Victoria, and posts of E. wtaczilata, 
E .  yilularis and E. grandis are a t  present being seasoned prior to treatment for a test at 'eTifington 
State Forest, New South Wales. 

Round log sections of Araucaria cunninqylzamii, Eugenia gustnvioides and Tarrietia 
argyrodendron var. peralata from Queensla,nd were successfully treated with creosote by the open 
tank process for house blocks. 

(iii) i?larine Piling.--Pile sections of E. pilularis, R. sali,qna and Tristanin conferta were 
treated with creosote in 1932 and forwarded to Queensland for service tests. The creosoted 
specimens a t  one station (low salinity) ha1 e been badly attaclired or destroyed by Nnusitora. while 
two of the creosoted specirr~ens at  the other station (lugh salinity) are sound, and one has slight 
attack by Teredo and Sphmroma. All these specimens were treated with a low grade oil. A 
further series of similar test specimens treated with l1ig11 grade oil has been installed. 

(iv) Preservatives.-A nlethod for the delermination of fluorine in fluoride treated wood 
has been developed, depending on low temperature ashing in the presence of calcium acetate 
distillation with percl~loric acid and titration with standard thorimr~ nitrate using sodiurz~ alizarin 
sulphonato a.r an indicator. The method is satisfactory for r~lstivr.ly large amounts of fluorides 
(greater than 0.1 per cent. in the treated ~ o o d ) .  Sa.mp1es of P-nairised sleepers, &c., have been 
analyzed for arsenic, and sirniler determinations of the sodium fluoride content are now in progress. 

(v) Investigation of Lyctus (Pozuder Post Beetle.)-It is now obvious that the problem of 
Lyctus is the problem of the occurrence of starch in sapwood and that frequelitly in con~rnercial 



practice starch-free sapwood is rejected because of lack of appreciation of this. A survey of starch 
in Victorian timbers h,-,s, therefore, been carried out during the year. It is interesting to note 
that although E. regnms, the n:ost important Victorian timber, is reputed to be susceptitle to 
attack, no properly authenticated case of attack has yet been found, nor has starch sufficient for 
attack yet been detected in commercial tiinber of this species. The survey is being continued on 
a more extensive scale in Victoria, and is bcing extended to Tasmanian and Queensland timbers. 

3. Tiqnber Seasonin.9.--The work carried out followed essentially the same main lines as in 
previous years, being divided as follows : ( 1 )  Trade Contact, (2) Laboratory lTork,  (3) Educational 
Work. 

Under the first of these divisions, visits were made to a number of plants in order to give 
advice or to assist in tlie early stages of operation of new kiln installations, and a considerable 
amount of time was spent in intervlem~in~ members of the t'rade a t  the laboratory and in replying 
to inquiries received by post. A very pleasing feature of the trade contact work was a marked 
increase in kiln seasoning, especially in Queensland. 

Laboratory work coilsisted mostly of the developmelzt of suitable schedules for 
kiln-seasoning various Australian timbers, but some important work in relation to the design of 
seasoning kilns was c~rried out, as also were some promising preliminary tests of a method of 
veneer-drying not hitherto known in Australia. 

Educational work continued along the four lines previously established, namely, the 
publication of Trade Circulars, the giving of lectures and practical demonstrations a t  the 
laboratory, the carrying out of a correspondence course for kiln operators, and the training of 
kiln-operators at  the laboratory. 

(i) Kiln-drying Schedules.-Work under this project formed the main part of the laboratory 
work for the year. The number of labora,tory kilns has been increased to five. In spite of tlhis, 
i t  has not been possible to keep pace with demands by the trade for inforination regarding kiln 
schedules. Laboratory tests prior to comn~ercial tests in the kilns of the Queensland Forest 
Service have figured prominently in the year's work. 

(ii) liiln Design and Construction,--Observations and tests were made on kilns a t  eleven 
commercial plants during the yesr. The Division, is continuing to advocate the cross shaft internal 
fan type of kiln for gencral purposes. 

Two features introduced during the year were a double stack kiln and a concrete arched roof 
in place of the usual wooden roof. Both innovations proved successful. 

(iii) Kiln Aerodynamics.-The special kiln designed for this work was brought into service 
and a number of preliminary investigations were carried out. Uiifortun~2tely, this work had to be 
postponed because of staff shortages and bccause the kiln mas required for scl~cdule ~vork. 

4. Utilization.--(i) Standardization and Grading Rules.--The Division has continued to be 
closely ,zssociated with the timber activities of the Standards Association of Australia. Further 
attention has been given to  grading rules for floorings, linings, weatherboards and plywoods, and 
to the standardization of window sashes and frames, doors, mouldings and joinery stock. Terms 
and definitions used in timber gradir~g ha,ve been reviewed to reduce discrepancies between English 
and Australian standard terms, and as a result of collaborc?tion between the British Standards 
Institution and the Standards Association of Australia, a large measure of agreement has been 
secured. Specifications for wooden paving blocks which are acceptable to all interests have been 
drawn up. 

The confusion in botanical and common names of Australian tinibers has continued to  be a 
source of worry, but it is hoped that at the International Botanical Congress in Amsterdam in 
September, 1835, action n~ill he taken ~vhich will improve the botanical position. The Senior Wood 
Anatonlist of the Division is a delegate to the confererrce and strong representations are being 
made for the ~onservat~ion of specific names of long standing. 

Lists of recommended common names for important timbers have been drawn up, and the 
Timber Sectional Conimittee has approved of the circulation of these amongst the State 
Sub-comniittees on timber with a view to securing agreement throughout the Commonwealth as 
far as the better known species are concerned. 

It will be possible to place the grading of Australian timbers, both for local and export 
trade, on a far more sa,tisfactory basis when extensive field studies at  present in progress have 
been complc.i;ed in all S t~~tes .  A three year Ilrogramnrre has been drawn up, a,nd field grading 
studies were commenced during the past -year in Victoria. The output from sixteen sawmills 
reprexent~tive of the main forest districts of the State were studied in order to shorn the frequency 
of occurrence of various defects and proportionate yields of sawn timber conforming to suggested 



grades. Inquiries were also pursued among the main consuming industries to find where the 
demand for the various quzility classes exists and to invostigate how these industries are being 
served by present grading practices. 

A grading study of sleepers was comn~enced in two districts, and this is being continued. 
Towards the close of the year, gradin~studies on P. radbta were further advanced at  Bundaleer, 
where the oldest avai1;~ble plantation in South Australia is being felled for timber. The present 
and possible future uses of P .  radiata \Irere the subjects of inquiries co~lducted in South Australian 
industries. 

(ii) The Utilization of Nezv South TBales Timbers.--Officers of the Division attended a 
number of conferences called by the Minister for Forests in New South Wales (the Ron. R. 8. 
Vincent) with the object of improving the utilization of New South Wales timbers. It became 
apparent that an outstanding requirement was the provihion of modern kiln plant for the carrjing 
011e of kiln drying tests on a commercir,l sc:tle. As a result of the confereact~s, amending 
legislation was enacted to widen the powers of the Forestry Cornnlission, to permit the erection 
and suitable operation of a battery of commercial kiln units. The possibilitv of using New South 
Wales hardwoods in smallcr sizes because of their high strength properties was also inve~tiga~ted 
and reduced sizes for these timbers without loss of efficiericy were decided upon for use in 
Government buildings. 

(iii) Getaera1.-The number and range of inquiries dealing with timber utilization is steadily 
increasing. One noteworthy feature is the demand for data on logging and milling. Concurrently 
with the field grading studies, production-time studies were matlc a t  the majority of mills visited. 
Althougn, a t  first, analysis of the data collected had to be deferred in favour of the more urgent 
grading ~vorli, arrangements have now been niade to pernit this analysis to proceed, although a t  
a coniparativcly slow rate. 

5. TT$od Structzu-e.--(i) Wood Anatonzy.-During the latter half of 1934, the work of this 
Section was mainly confined to the completion of the necessary information prior to the 
publication of Bulletin No. 90 dealing with the general properties, macroscopic and certain 
microscopic features of 100 commercial Australian timbers, other than Eucalypts. - - 

Information was also compiled regarding the general properties, wood structure, 
identification and durability of the 24 important pole timbers of Australia. Methods antl keys 
for identification were prepared. This information, together with that on preservatives and 
methods of preservation has since been published in Pamphlet No. 55 The Selection, 
Preservation, Distribution, and Identification of Australian Pole Tinzbers. 

~ Examination of all available Australian specimens is now being carried out by natural 
orders, and the following additional orders have received attelltion : Monimiaceae and T'erbenaceae. 

(ii) Basic .Density.-Basic density determinations (oven dry weight and volume when 
soaked) have been carried out throughout a considerable nurnber of trees of E. diversicolor, E. 
astringens, E. regnans and Ibrrietia argyrodendron var. peralata. In all cases, an increase in basic 
density was noted from pith to sapwood, wit11 a fall again through the sapwood. 

6. Timber iMecTzanics.-During t,he year, the volume of testing work was increased 
considerably and the number of individual tests, over 8,000 (exclusive of moisture content 
determinations), was 35 per cent. higher than the previous year. 

(i) Standard Mechanical Tests on Australian Tin7bers.-The results of the earlier tests on 
karri (E. diversicolor) were given in the previous report. During the past year, the results of the 
tests on the green material were analysed in detail. There was a considerable variation in the 
meckanical properties wit11 distance from the pith, the strongest, hardest ancl stiffest wood 
occurring in the true wood near tlie sapwood. The influence of helght in the tree on the mechanical 
properties was not marlred, although there was some tericlency for the mood from near the butt to 
be less tough, weaker, but harder than that from higher up in the tree. The influence of density 
on the various strength properties was investigated by statistical methods. Although the 
correlation between density and the various strength properties is fairly high Ior a pored wood 
(the correlation co-efficients were all about 0 .  G ) ,  it IS not sufficiently high to allow the strength of 
a given piece of karri to be estimated from it's density with any degree of accuracy, although, of 
course, any particular light pieces are likely to be low in strength. 

Analysis of the tests on the bearing strength of karri a t  varying angles to the grain showed 
that the IIankinson formula fits the results remarkably well. Since this formula was derived for 
north American species and llas been shown to fit closely the results of tests carried out in England 
and Russia, its general adoption in prefere~ce to the I-1om.e formula is recommended. A short 
series of tests were carried out to determifie the strength-moisture curves for the toughness, bending 
strength and hardness of kerri. Thcse showed that there is little variztion in touglllzess with 
ohanges in xxoiature oontent, meximum toughnese ooourring near the fibre-saturation point, The 



modulus of rupture and hardness, on the other hand, increased greatly with reductions in moisture 
content, the curve being logarithmic below about 26 per cent. moisture content. The material 
that was set aside for air-drying has not yet dried down to the required moisture content (1 2 per 
cent.) Karri is a slow-drying species and it is not expected that the timber will be ready for test 
until the end of next summer. 

The mechanical tests on both green and dry Pinus radiata have been completed, and the 
average results computed, but a detailed analysis has not yet beer1 made. One of the most striking 
features of the tests was the great change in nicc!ianic,nl properties of this species on drying. The 
air-dry wocd was about 100 per cent,. stronger statically but very niuch more brittle than the green 
wood, the toughness when dry being only about 60 per cent. of that when green. Comparison 
with New Zealand tests shorn-cd that ~~-1ieii green, the South Australian grown timber is almost 
identical in its niechanic~l properties with that grown in Ncw Zealand, but when dry, the South 
Australian wood is much stronger than the Kew Zea,lnnd. Arrangements have been made for a 

1 further supply of this spccies to  be obtained from a 50-year-old plaiitation at  Bundnleer, South 
Australia. 

Tests on the peen material from fifteen logs ( t ~ ~ ~ e l v e  trees) of mallet, E. astri?zgens, were 
completed dluring the pear and a report prepared. The rescllts indicated that mallet is 
superior to spotted gum (E. nzaculala) for handles, &c., but the concllxsions must be treated with 
cantion tmtil the tests on the dry rnsterittl are completed. This species is being extensively 
propag3,ted in ViTestern dustrtl,liiz because of its valuable tanning bark. Tests were made on five 
trees of mountain hickory (Acacia pennilzercis) from New South MTales. The tests on the green 
material were completed, and indicated that the wood ia  very tough and should be superior to 
spotted gum for handles, &c. This conclusion, however, is liable t o  modjficstion '~'c~hen the air-dry 
tests are made. 

A very extensive series of tests is being m2de on cypress pine (Callitris glaucn) and 55 logs 
from eighteen trees were selected so as to be representative of the species in Queenaland. 
Approximately half of this material is being used for tests on small char specimens in order to 
determine the intrinsic mecizanical properties of the wood ; the remainder was cut into scantling 
sizes and will be tested as cut from the saw. The defects in each piece will be c3refully noted 
before test and in this way the influence of defects on the strength will be determined, thus enn,bling 
rational structural gradng rules and working stresses to be drawn up. The tests on the small 
clear specinleiis of green material are not quite finished, and the results have not been c~mputed, 
but it appears as if tbe static strel~gth of this species is very high for a conifer. 

The test's on the air-dry reconditioned and non-reconditioned immature E. regnans have been 
cornpleted. The detailed analysis of the results has not yet been n~acle, but prc.!ilL inary 
investigation has shown that there was no significcnt difference in the strength of the reconckiiioned 
and non-reconditioned specimens. Eleven logs from six representative trees of red tulip oak have 
been converted into specimens but the tests have not yet cornmenced. 

(ii) Minor Tests on Australian 8pecics.-In order t'o obtain some information on the more 
important mechanicel properties of Australian timbers, sam~les  are cut r ' rcl~~ all properly 
identified specimens received a t  the laboratory. These samples are tested for toughness, hardness 
and bending strength whcn dried to about 12 per cent. mcikture content. During the pear, testa 
were made on 1,400 specinlens representing 150 difierenl; species. 

(iii) Boxes.-During the year, testing work on the design of boxes and crates was confined 
to several series of tests on boxes submitted Ly comnterc.ia1 firms, no very exteu~ive series of tests 
having been made. It is probable, however, that the results of these short tests will be of even 
more immediate benefit to industr-j- than the morefurldarisental studies, as the firms interested have 
in every case &ppiied the results of the tests to con~irlercial practice with beneficial results. 

(iv) Steam Bending.-Work on this rroject was initiated during the jear. A suitable 
machine for research in bending has bccn dexeloped by the English Forest Products Resecrch 
Laboratory a t  Princes Risborough. Details of the machine were 0bt:ilnc.d by courtesy of the 
English Laboratory, and a similar machine was constructed locally, several alterations being made 
to the original design. No systematic research worlr has yet been carried out, but trizlls have 
shown the machine to work very sst,isfactorilp. 

7. bVood Chemistry.-The work of this Section included a continuation of the studies on 
identification of wood by chemical means ?.rid 011 the 1i:;rrin dctc.rminat,ion. To\~~i1,rd~ the clnd c;f the 
year, an exan:inati~n of existing niethods of pulp analysis \%-?-as rnade in connexion with the investi- 
gations into the fund::rnentals of pcper rnakulg from eucalypt woods, ~ h i c h  were inaugurated 
during the year. 

Work on the use of simple chemical tests for the ident'ificztion of 37 important coloured 
Eucalypts was completed, and the results published as Pamphlet No. 53 The IdeentiJication of 
Food by Chemical Means : Part 2-Alkalinity of Ash and Some Simple Chemical Tests for the 



Identijcation of the Coloured Woods of the Genus EucaTyptus. Alkalinity of the ash gave fair 
separation into four groups %ad three additional tests were developed for further sub-division. The 
exan?inztion of 40 light coloured Eucalypts is proceeding. 

A further publication was Pamphlet No. 51 The Chemistry of Australian Tirnhers : 
Part 4-A Stt~cly of the Lignin Deternrinntion II., in which it was shown that lignjn values, 
following pre-treatment with hot N/8 sodium hy-droxide, although low, were nearer the true 
values than those obtained by pre-treatmcnt mith alcohol-benzene and hot water. A method 
of recovering some of tlle l ip in  dissolved by the alkali by precipitation mith czcetic acid was 
described. Further investigation has not sllown a way of overco~iling with some tin~bcrs the 
precipitation of non-lignin substances along with the lignin in the alkali-acetic acid method. 
On the other hand, it has been found that extended treatment with hot water and mild hydrolysis 
with sulphuric acid both remove material wbich on present evidence should be regarded as 
lignin. 

In connexion with the occurrence of " brittle heart ", adjacent samples of karri truewood 
and brittle heart were exan~ined. These when compared with tests of young timber indicated 
a loss of lignin in the " brittle heart ", and this would be consistent with the action of a ljgnin 
destroying fungus. 

The possibility of interference by tannins in the pentosan determination, as suggested 
by some recent Russian investigations, has been esamined. The results indicated that the 
presence of tannins in the woods examined was without influence on the pentosan va,lnes obtained. 
- 

A study of the distribution and nature of the non-volatile ether extractives in Pinus 
radiata has been completed. There seemed to be no definite relationship between the yield 
of extractives from a whole log section arid the age of these young trees, or the presence of heart 
wood. The results obtained indicated the need for the exanhation of a lriuch larger nurnbe- 
of trees, including studies in relation to scasonal variation and changes in the extractives during 
storage. 

The original method adopted for the determination of arsenic in wood has been modified 
somewhat to reduce the time taken for an analysis. liecoveries of 97-98 per cent. have been 
obtained. An account of the procedure finally adopted will shortly be published. 

8. Timber Physics.-The work of this, the youngest Section of the Division, has 
developed during the year, and is now spread over seven projects, although shrinkage has 
continued t o  receive most attention. Comprehensive stuclics of various factors which may affect 
shrinkage have been carried out on very thin sections from a number of different timbers. The  
use of such sections eliminates the variable' factor of collapse. Investigations have included 
the effect on shrinkage of (a) size of sample, (b)  previous air-drying, ( c )  thickness of sample, ( d )  
moisture gradients in sample during drying, (e)  temperature a t  which sample is oven-dried after 
air-drying, (f) keeping samples green omr water in a closed vessel, and (g) keeping samples green 
in wate~.  Further work on the effect of subjecting green sections to various temperatures is in 
hand. 

A method of determining fundamental shrinkages has been adopted tentatively and tests 
have been carried out on some fifty species. The results so obtained have been compared wit11 
the results from thc standard 4" x 1" x 1" shrinkage tests and show a fairly closeagreement with 
the figures obtained for the 4" x 1" x 1" samples after reconditioning. The discrepancies are 
such as would result from drying stresses and the varying angles of the growth rings ill the larger 
samples. Fundamental shrinliage figures have been obtained for a second fifty species, but the 
4" x 1" x 1" shrinkage tests of these have not yet been completed. A series of tests to determine 
the variation of shrinkage throughout six trees of red t d ip  oak has becn carried out. In these, 
both 4" x 1" x 1" samples and thin sections have been used. 

Longitudinal shrinkage tests on 48 species have been completed and a further 50 species 
are under examination. The collection of shrinkage figures from samples used for kiln schedule 
work by the Seasoning Section has been continued during the year, and a considerable amount 
of information has been obtained in this way. 

Interest in the Blinker electrical moisture meter as a commercial instrument has been 
maintained and the Australian manufacturer reports that the total number sold for use in dustralja 
is now 103, of which 45 are sorting instruments. Correction figures have been determined 
for a further 42 species a t  moisture contents of 10, 15 and 20 per cent. To facilitate this work, 
two new collditioning boxes have been placed in use and one of the old ones rebuilt. Material 
has been prepared from riesrly 40 additional species, and is now being conditioned prior to 
testins. To fzcilitate the checking of electrical moisture meters, a series of stand:~rd resistances 
has been prepared corresponding to tlie various moisture contents. The higher resistances have 
been made from mixtures of alcohol and xylol and the lower resistance built up from carborundum 



elements. The special electrodes for testing veneer have been calibrated and two sets of these 
are now in comiliercial use. Temperature corre~t~ions to permit testiizg sample boards, hot from 
the kiln, have been determined. 

Fibre-saturation points obtained from shrinkage curves, have been listed for 58 Australian 
species. For one species, red t d i p  oak, the variation throughout the tree has been considered. 
I~ivestigations of the effect of medullary rays a,nd of extractives on the fibre-saturation point 
are being made. A series of tests to develop details of methods of determining drying stresses 
and moisture distribution has been comnpleted. Indirect methods have been adopted for 
determining green and air dry densities wing hasic density and the green moisture content for 
the former and basic density and volulnetric shrinkage (calcula,ted) for the latter. The method 
has been checked with the direct method and has been used to obtain iigures for 54 species, and 
to study the variation in density throughout six trees of red tulip oak. 

X. COLD STORAGE INVEXTIGATIONS. 
1. General.-Early in the period under review, the Council brought to the notice of the 

Commonwealtll (:overninent the urgent need of adequate funds for a more intensive attack on 
the problems of the wastage in citrus fruit exported froin Australia. As the result of these 
representations, a sum of £10,000, to be utilized over a period of five years, was made available. 
At a meeting held in Sydney in February, 1935, ~.vllich inoluded representatives of the Council 
and of the Departments of Agriculture of New South Wales, Victoria and South Australia, a 
comprehensive scllenie of investigations on the storage of Navel and Common oranges was adopted, 
and immediately put into operation. The appointment by the Councjl of a citrus preservation 
research officer has materially aided the co-ordination of the investigations which are necessarily 
conducted at  a number of different centres. 

It is of interest to record that the activities of the Section of Food Preservation 
and Transport, which arc, distributed in vzrious laboratories in three States, are rendered possible 
only by the generous co-operation of many organizations which have provided not only laboratory 
accommodation but also, in several cases, substantial funds. Negotiations are in progress, 
however, for securing central laboratories in Sydney for housing various branches of the Council's 
food preservatio:l investigations. Such provisiorl will undoubtedly faellitate the organizat,ion 
of the work and wjll ultimately result in considerable saving of money. 

Fruitful co-operation with many widely scattered organizations has continued throrryhout 
the year. An intensive study of the diseases of storage and ripening of bananas has continued 
through funds provided by the Commonwealth Banana Committee. These have enabled the 
Council to second an offlcer to the Queenislend Department of Agriculture and Stock and to 
provide a research grant for a member of the Botany Departrr,c:it, University of btelbourne. 
Through funds provided by the Sydney Metr~politan Meat lndustry Comnlissiorzer, Mr. I?. 
Wright of the School of Agriculture, University of Sydney, is co-operating with the Section in 
certain microbiological investigations a t  the Nomebush Abattoir. More recently, Mr. Wright 
has undertsken for the Section the considerable task of cla:*sificatioa of the various types of 
bacteria responsible for the spoilage of chilled beef. The Queensland Meat Industry Board 
has continued to provide and maintain laboratories for meat investigations as well as giving 
a substantial cont'ribution tmvards tlic cost of sala,ries. Since the majority of the problems 
being studied concern the export of perishable foodstuffs to Great Britain, co-operation with 
the British Food Investigation Board is essenti81, particularly in regard Co problems of oversea 
transport and the nature of the various forms of wastage apparent on arrival of the foodstuffs 
in Great Britain. During the past year, a still better understanding with the Rritish organization 
has been a,chieved. Through the Section's liaisor~ oficer in London, several research schemes 
which the Council and Board are jointly \T-orlting have been arranged. Exchange of information 
with sin~ilar organizations in South Africa and New Zcaland has taken place. These Dorniniorls 
and Austriilia have many common problems of food preservation and tramport, and it may be 
possible ultinlately to effect a joint attack on several outstanding problc~ns of mutual interest 
in overseas transport through the co-ordinating efforts of the British Food Investigation Board. 
Administrative difficulties, arising nlainly from the vast distances separating the interested 
parties, have still to be overconw before a joint attack is feasible. 

2. The Preparation and Transport of Cltl~Zled Bcef, (i) General.-'bVith the export of 
increasing quantities of chilled bee1 from Australia to Great Britain, the trade may be said to 
have passed from the experimental to the commercial stage ; shipments of 200 to 300 tons 
from one works are nov~ common. From Queensland alone, S,392 tons were exported during 
the year ending 30th June, 1935, while considerable quantities have :ifso been sent fro111 New South 
Wales and MTestern Australia (WJ-ndhan~). The majority of shipments arrived in excellent 
condition, but several may be regarded as partial f~~ilures. Of these, fairly precise data are 
available concerning four consignments, and in three instances, failure may definitely be 



attributed to a lack of adherence in the meatworks to the strict conditions of preparation and 
chilliizg defined by the officers of the Section. In the fourth instance, an Ensatisfactory out turn 
was due to an experimental attempt to carry the beci a t  a slightly higher tcri~perature (30' to 
30.5' F.) than is normally practised. The attcrrrpt was the~ret~ically sound for beef of good 
quality, but, as this particular shipment was of ratllcr poor quality, se~ious loss of bloom of the 
meat ensued. 

M'ilile the major problems of the prepamtion and transport of Australian chilled beef 
appear to have been solved, nzny inveztigations must still be pursued with the objects of 
increasing oar I<no\\-ledge of several rather obscure changes trtkii~g pl:~ce i : ~  the beef during storage 
and of discove-i~ing preventive measures for many rninor defects still apparent. Among the more 
important of these investigations are studies of the nature, extent and causes of the loss of bloom 
so frequently occurring in commercial shipments, and the influences of varying degrees of 
superficial desiccation of the meat. 

Close contact has been maintained with officials of the beef exporting worlts, and the 
results of the Section's invc:li~~tions are therebj- being rapidly zpplitd in coninlercial procedure. 
s 1 1 his has been important since lt has been expedient only to puLIisll a very small srnount of the 
results obtained. General surveys of five exporting works have been completed during the year 
and reports issued to the firms concerned. 

(ii) ~~icrobiolo~qical P?zvestigations. (a)  Ir@uence of Microbial Population of the Soil.-In 
the last report, it was pointed out that in a,ny given local~ty there was a good correlation between 
the " low temperature population " (niicro-organisms capable of appreciable growth a t  30°F.) 
of the soil and of the contamination of the chilled beef prepared in that locality. Moreover, the 
seasonal rhythm in the numbers and activity of the rnicro-organisms found on the surface of the 
beef was traced to a similar rhythm in the microbi,al popclation of the soil. More intensive work 
along these lines a t  one meatworks in Quce~sland, ~csornp~nied b j r  a  continuo;^^ record of surface 
soil temperatures, together with the regular exaninations of soil samples froin To\v~isville, and 
occasional examinations of soil from Winton (Qneen~la~nd), Wyndilam (Western Australia,) 
Aherdeen (New South Wales), Hobart (Tasmania,), and Wanganui (Kew Zealand), have amply 
confirmed the previous findings that the higher the prevailing soil temperatures the lower, in 
general, is the coiltamiliation of the beef by " low-temperature po~;ulation " micro-organisms, 
and the weaker their activity. While insufficient data have been collected for States other than 
Queensland, i t  seems certain that, for the latter, assuming a standard method of preparation, 
safe storage life of the beef, viewed from the aspect of the onset of visible nlicrobial growth, 
increases with a decrease of latitude a ~ d  with increases of mean surface soil teinl eratures beyond 
the optirnum for " low temperature " organisms. In other words, in any given meatworks in 
Queensland, the safe storage life in the summer months is some-+,-hat greater than in the winter, 
and, at  any given time, it tsnds to be greater the more northerly the situation of the works. 

Since the prevailing soil temperatures largely control the extent and activity of tlle micro- 
organisms constituting the initial " low temperature " population of the beef, it is important to 
have precise data regr,zrding the growth rates at different temperatlures of the more important 
of these organisms, and more yarticularly kiiowlcdge is reaxired of their thermal death y oirlts 
under standard conditions. Preparations for extensive woik on the former aspect are now being 
made, and investigations of the latter have been com~nenced. 

(b) The Control of Initial Contamiizntion.-Experin~ental work has commenced in order to 
examine the possibilities of using sonie form of radiation for tlie purposes of controlling the 
initial contarnination on chilled beef. Explomtion of portions of the electro-rnagnritic spectrum 
has shown that there are regions which are markedly bactericidal. In much of the early work 
a certain urlreliability in results was apparent, and was obviously due to the operation of variables 
whose existence not altogether apparent. Further experimental studies has led to an 
understanding and control of these variables to the point where results are reproducible to an  
mlusual degree of accuracy considering the nature of the material used. Organisms spread on 
experimental agar plates are readily and completely killed with surprisingly small amounts of 
radiant energy. For equal amounts of radial energ? the ~ercentage " kill ", using meat (musc!e) 
as a substrate, is a little less than with agar. This is readily understandable when one considers 
the physical nature of the respecti~~e surfaces in the two cases. For purposes of accurate 
quantative study it was necessary to develop a method of securing very uniform distributions 
of the organisms used. A description of this work and the method now employed is to appear 
in a forthcoming number of the Co~~ncil's Journal. 

(c) Action of Ycasts and Achronzohacter on Pat.-During the prolonged storage of chilled 
beef, Achronlobacter and yeast slime may Le formed on certain areas of the fat'ty tissues as well 
as on expcsed muscle. The fatty tissues so attacked acquire a rather acrid, and sometimes 
" stale " flavour. ?Thile the percentage of free fatty acids in the fat of such areas is consjderably 



higher than in adjacent relatively sterile areas (these fatty acids do not, of themselves, give rise 
to " off-flavours "), it has not pet been possible to detect ?,nY apprcciable rancidity which might 
accoullt for the " off-flavours ". It is possible that these may Lc due to n~icrohial breakdown 
of the cbnnective tissue sm.rc,tmdil~g the fat globules, but, in order to asceltain svhether micr~binl 
attack on the glpccrides is capable of prodrr~ing unpalatable prod~zcts, a inore detailed exploration 
of the action of various organisms in purac, cul-ture on emulsions of beef fat are  being mscle. 
Prolonged studies of the action of certain slime-producii~g orgariisrns on emulsions of beef fat 
have definitely proved that some have a nlarked lipoly tic action, while the effect of others is negligible. 

(iii) Coo2i?z9 of Sides.--In tile last Annual Iteport, a statement was given of the approximate 
speed of cooling hot sides of beef necessary for subsequent safe storage of the quarters. Further 
evidence of the imnportance of this phase of treatnzent has been 06tsilzed and has stimulated 
more intensive analysis of the physica,l and biological aspects of the problcrn. - 

While i t  has not been possible to make a complete anttlj-sis of the physical aspect, the 
following tentative results are of considerable interest. 

The rate of evaporation of moistsre per unit surface area of a side of beef di~rjng cooling 
is approximately proportional to p. 1-22 where p. is the difference between the s3i,uration vapour 

I pressure of water a t  the temperzture of the surface and the aqueous vapour pressure of the 
surroun<ling air. The constants lave been deterrilined for two cIif1erent types of cllilling ehernber- 
forced air circulation and convective air movement types-and these a~ppear to Ee 
characteristic of each and mzst ultimately be functions of air speed. In: the early stages of 
cooling, the rate of reduction of the tem~erature of the surface of the side alone seems to govern 
the rate of evapor:;tion of moisture. After rz?)out 12 to 16 hours the rc!ative humidity of the 

< <  air begins to exert its characteristic efeet, and the cooler " having con,tinuous iorccd air 
c < circulatian then maintains a Bin,her rate of evaporation than does the convection cooler ". 

During the first 16 to 24 hours of cooling, there is a rapid decrease of n~oisture content of exposed 
muscle from 74 per ccnt. (approx.) to ralucs of the order of 45 to 50 per cent. ; thereafter, a 
slow rise of moisture content to 53 to GO per cent. usuiilly occurs. Wide the factors governing 
the rate of proliferation of " low-temperature " micro-organisms duririg the cooling of the sides 
now appear to be rather complex, preliminary results would scem to indicate that the rapid 
production and maintenance of relativtly low moisture contents of exposed tissues are of prirr~sry 
irnportaace in thc pirevelition of marked pr~lifera~tion during chilling of tllcse orgyznisms responsible 
for spoila;e of chilled beef. The reasons for the rnr~rlirad superiority of ch::mbers w11ic.h effect 
rapid eoolu~g and subsequent relative dryness of the surface of the sides are, 'cllere:cro, becoming 
apparent. 

(iv) Sio~age. (a) Jlicrobinl Studies.-Several storage experiments of quarters of beef 
were completed during the year. 

A further comparison of the storage life of quarters stored in 10 per cent. CO2 and in air 
a t  294°F. was made during the period when the activity of the contaminating organisms is 
usually the m o ~ t  apparent (late winter). The mean generation tinie for achromobacteria on 
musclc stored in 10 per cent. CO, ~ ; 3 3  approximately three times as great as that for air stored 
muscle, but the bacteria on the CO, stored nluscle had not entered their phase of most sctive 
growth when the experiment tertrllneted (49 days' storage). Frorn the form of the growth 
curves it appeared that the storage life of the musclo stored in 10 per cent. 00, wocild he 
approximately double that of the control in air. 011 the fatty tissues the generation time in 
CO, was only about 20 per vent. grcnter than that in air. For the mild yeasts on nlllscle stored 
in 10 per cent. CO, the generatiun time was 30 per cent. greater (approx.) than on the control 
in air, but, on the tat no significant difference TI~X deti-:cted. 

Comparison wns also made of the storage of quarters in the usual 10 per cent. CO, and in 
6 per cent. GO,. For the growth of achromobacteria on muscle, a true coniprzrison corlld not 
be made, since, for some unexplained reason, there was a marked decrease in their population 
between 36 and 47 days' storage in 10 per cent. CO,. On the fatty tissues, however, the ivrean 
ge~ieration iinie tvas approximately 30 per cent. greater in 10 per ccnt. than in 6 per ccnt. CO,. 
A similar marked decrease in the population of yeasts on ~ ~ u s c l e  occurred Fctween 36 and 47 days, 
storag? in 10 pc.r cent. CO,. Oil the fat, ile~vever, there was no significa,nt difference in the degree 
of inhibition produced by the iwo colzcentrat' dion s. 

In anothe~ experiment, the rates of microbial proliferation on exposed muscle of similar 
moisture contents a t  30.4'F. (slightly above the freezing point of missle) and 29. a°F. (slightly 
below the freezing point) tvere studied. The time taken inr the production of ten gencvstions 
of Achromobacter on exposed muscle having a moisture consent of 46 per cent. was 30 pcr cent. 
greater st 29.5"F. than a t  30.4"F. It was shown also that, on dry nluscle sul>strates, relati1 ely 
high numbers of dcl~romot;acter, e.g., 6 x lo9 could be present without producing visible eliine. 
For yeasts, the time taBe:1 for ten generations to appear on rnust,le wit11 an initial moisture content 
of 48 per cent. was 30 per cent. greater a t  the lower temperature. 



In  conjunction with the above experiments, the exposed nluscles around the aitch bone 
of a number of buttocks were trirrirlled and subjected to varying degrees of desiccation. Several 
areas were then inoculated with one strain of ~chro?nobacter,-and others rvith a large-celled variety 
of yeast (Torula spp.). Storage was carried out at  a tenlperature of 30.4"F. The times for 
the generations of Achromobacter to appear on muscle of 74, 46, and 38 per cent. water contents 
were approximately in the ratio of 1 : 1 . 5  : 2. On the other hand, in the case of muscle saruples 
inoculated with the yeast and haling initial moisture contents of 75, 55 and 41 per cent., there 
were no differences in the time taken for ten generations to appear. In view of the importa:~t 
bearing of these results on the stora7e life of the beef, more precise studies of the rates of growth 
of Achronzobacter on muscle of cliiferent tvrater contents have recently been commenced. In 
spite of Inany experimental difficulties, considerable progress is being made. 

(b) Studies of Loss of Bloom.-The storage experiments have given further confirmation 
of the previous findings that the rate of loss of bloom in 10 per cent. CO, does not differ appreciably 
from that of similar beef stored under the same physical conditions in air. A si i~li t  exception 
must, however, be stated. On any areas of quarters where very thin coverin~s of f ~ ~ t t y  tissue 
obtain, the fat frequently acquires a dull, grey colour after storage for about six weeks, and the 
developmelit of this discolouration appears usually to proceed at  a slightly greater rate in 10 per 
cent. CO, than in air. 

More precise experiments on the nature and causes of the loss of bloom are now being 
planned. One of the first phases of the investigation will be the making of accurate, quantitative 
measurements of the colour of characteristic areas of the meat in the terms of the system of 
colorin~etry for standard reference agreed upon by the Congress of the International Commission 
on Illun~ination in 1931. These measurements will be made both immediately post slaughter 
and again after a period of storage similar to that occurring during overseas transport of the 
beef. 

(v) Overseas Transport.-Reasonably complete physical and biological data have been 
collected concerning the preparation, cooling and transport of some 17 shipments of chilled beef. 
In gencml, the results have aniply substantiated the findings of semi-~ommercia~l scale experiments 
in this laboratory. These sliiplnents have afforded some empirical information, on the basis 
of which it would appear desirable for somewhat greater mass rates of air circulation to be employed 
dur-ing transport. At present, there is little excct knowledge of effects on the rate of loss 
of weight and bloom of chilled beef of different values of circulation and relative humidity 
of the air in ships' cargo spaces. In order to obtain such information, experiments on a portion 
of certain shipnlents have been commenced jointly by the Section 2nd the British Food 
Investigation Board. Plans are now being discussed, also, for obtaining more precise data 
concerning the physical condilions responsible for loss oi weight 01 chilled beef during transport. 

3. Banana Investigations. (i) Investigations in illelbourne of Black-end.-These studies 
have defined the chief types of " black-end " disease in ~ipening bananas and the causal fungi 
associated with them, together with ille relative pathogenicity of each. The investigations have 
shown thst  the ripening rooms are ilot sources of infection. An account of thesc studics will 
shortly appear as one of the Council's Pailiphlets. 

(ii) Black-end and Squirter Investigations in Queensland.--In confirmation of the 
invest,igations in Melbourne, the chief cause of " black-end " was found to be attack by the 
fungus Gloeosporium rnusarzcm. The relative importance of the main causal organisms may be 
illustrated by the respective numbers of isolations, as follows : Cloeosporiu~~z, 92 ; Ftcsariu~n, 32 ; 
Nigrospom, 22 ; Glocosporium and Pusariurn, 8. In addition, a number of wound p~,rasites 
are responsible for minor blackening. 

In order to determine the prevalence of G. musarurn in the plantation, agar plates were 
exposed a t  different positions, and microscopic and cultural examination was made of leaves, 
bracts and fruit,. Few spores of this fungus are present in the air, a few are usually present on 
fruit, while the organism and its spore masses are almost invariably found growingon dead and 
dying leaves and bracts. I t  is probable that leaves provide the substratuiu lor breeding ilifect,ion, 
and spores find their way to the fruit by air, water, and znir;ial agents ; infection of the cut ends 
of the jr~rit takes place, for the most part from the outer surface, a t  the t in~e  of division of the 
bullehes into singles. The packing shed does not appear to be an important source of spore 
contamination, although mechanical spread of spores on fruit nlay take place during packing. 

Visits made to plantations sueering from " black-end '' and to those normally free from the 
trouble suggest that the incidence of the disease is col-rclakd xvith poor cultural practices which 
allon. weed growth and the retention of dead leaves on the plants. " Black-end " from such 
plantations can be attributed to :- 

(a) Provision of a large quantity of spore inoculum on dead leavcs ; (b) rough 
handling of fruit when packing ; and (c) poor quality, slow-selling fruit. 
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In the ripening room, slow ripening under humid conditions is favorable to " black-end " 
developrnei~t. During the summer, high temperatures and, possibly, a soft-natured fruit are 
factors deteri~lining the large amount of " black-end " at  this time. 

E ' u ~ n i ~ t i o n  and treatment with liquid fungicide were investigated as control measures. 
For the large ranges of fungicides tested, negative or onlv poor control m7$s obtail~ed ; several 
g ivin~ partial control caused bad bleniishes on the f&it. Three possiLie reasons for these 
unsat~sfactory results are ~dranced-fa) Resistance of spores, ( b )  Failure to wet surface of fruit 
or remove latiex frortl the end, and (c) Laisntiinfection, The resistance of the spores has bcen 
shown to be an important factor, and investigntioi~s in connexion with wetting and latent infection 
are proceeding. 

Investigations on the " squirter " disease are being continued. Cultures of Nigrospora 
isolated during studies on the plantations have been retained for classification as to pathogeni~it~jr. 
It is to be expected that rneasurcs of control checking G. nzwsar~srn ~vill also he effective against 
Nigrospora, the causarl organism of " squirter ". In order to avoid duplication, therefore, 
experiments on control measures were mainly restricted to " black-end ". The most successful 
fungicides for the latter disease are now being used for treatmelzt of experimental lots of fruit 
to  study the degree of coiztrol of " squirter ". 

(iii) Invastigaiions of Rubberiness.--Even after the utmost care has beell expended on 
their ripening, " rubbery " or " leathery " bananas are scarcely palatable. There is some evidence 
to shov that temperature and soil conditions on the plantation are responsible for this defect. 
Extensive field experiments have, therefore, been commenced by the New South Wales 
Department of ihgriculture, and fruit from the experirr:ental plots is being forwarded to Melbourne 
for ripening and chemical examinatioiz. The latter work is being carried out on behalf of the 
Council in the Biochemistry School, University of Melbourne, and is under the supervision of 
Associate-Professor W. J. Young. 

(iv) Tragasport.-A full account of these (completed) investigations has been published 
in the Council's Bulletin No. 91. 

4. Citrus Preservation Investigations.-(i) hve~ti~qntions in Melbourne (in conjunction 
with the T'ictorian Departmegat of Agriculture).-(a) Navel Oranges. -Respiration and storage 
experiments were ccrnducted with Washington Navel oranges from Merbein, Lot kin:ton, Cobram, 
Shepparton and Griffith. Of these, Merbein and Griffith appear to be the only districts whose 
fruit is worthy oi consideration for export. The fruit from these districts is thin skinned, full 
of juice 2nd of excellent quality. The earliest pickilig time for Merbein fruit is 1st June, when 
the fruit is green yellow, blightly acidic and of fair flavour. Tliis fruit could be coloured and 
sweetened on arrival in England. A more suitable picking time would be a fortnight latar, when 
the fruit has lost its green colour and developed good qushty. All fruit should arrive in England 
by mid-September, &nd, in consequence, the latest picking date would be 15th July. The peak 
of respiratory activity is reached on 6th July and iron1 this date onwards the fruit is drifting 
rapiclly downwards to~vards senescence. 

The fruit from Grifith could be picked somewhat earlier than 14th June, the date of the 
first picking, as the fruit was well advanced at  this tiale.. 

The experiments carried out in 1934 confirmed the opinion that Lockington fruit matures 
at  the same tirue am Merbeia fruit, but its full flavour is developed a t  a later stage in its life-history 
than the Merbein L'ruit. 

Delaybg the picking time rnerely reduces the subsequent storage life by the length of 
time the fruit 1s allowed to remain on the tree. In  consequence no advantage can be gained 
by cool storing fruit for local consumption, since as lone, and in soma instances, a longer storage 
life was obttluined by leaving the fruit on the tree. Eeavmg the fruit on the tree would save cool 
storage and handling charges and e1i:ninate the risk of any cool storage injuries. 

The storage life was terminated in some instances by loss of flavour, and, in others, by 
mould attack. Kx;~n!inatioils were made after ihe r'rnit had been out of cool store for a week 
under atmospilcric conditions (55°F'. app)rox.j. This report nlcrely gives a very brief indication 
of the general reanl-ts, but  it is hoped that a paper will be published in the near future fi;ving 
full detuils of the experiments carried out during the past two years. 

(O) Storage of Valeneia 0ra~z~es.--Tcrnperatwe and storage experiments were conducted 
with Valeneia oranges froin liockington and lierbein. The fruit mas picked at  one stage of 
uiaturity and storetl at  31°, 3-.t0, 37", 40" and 43°F. Samples were removed a t  definite ilitsrvals 
and examined &er one week at  atnlospheric temperature. The results indica,ted that 



temperatures below 40°P. are detrimental to the storage of Valencia oranges owing to injury 
through browning. This injury is not alxvays apparel~t in cool store, but occurs after file removai 
of the fruit from store to the higher atmospke .ic ten~perature. The storage life of the fruit a t  
40" and 43°F. was terniinated by loss of flavour, the Lockington fruit haking a storage life of 
twelve weeks and Merbeiil eighteen weeks a t  40' and 43°F. 

(ii) Investigations Re-organized under the Citrus Presercation Techmical ildvisory Com?nittee.- 
At the initial meeting of this Committee, a conlprehensive plan of experiments on Navel 
slid Common oranges from the chief centres of production in Australia was adopted. it was 
agreed that the work could best be cor~cerltrated in t l~ree centres-Sydney, Melbourne and 
Griffith. In Sydney (cold storage of the iruit is being carried out at  Newcastle) lrilit from the 
coastal and hills districts oi New South W,.les is being studied. I11 Alelbonnie, work is being 
continued on Navel oranges from several districts in Vlctoria and South Australia, and samples 
of frtiit from a11 other experimental areas are bein8 sent to Melbourne fur stsdies of their 
respiratory activity. Precise invesiigitions on the effects of " sweating." fruit from the coastal 
diatri~t of New South ?Vales and from the Murray Valley, South Australia, are also being carried 
out in P7ictoria. In Griffith, work will be continued on the storage of Navel oranges produced 
in the Riurrumbidgee Ilcrigation Area. 

In order that results from the experirrients in the various centres should be comparable, 
uniform methods to be used in the majority of the experiments have been adopted. These 
relate principally to the amount of fruit to be used, datcs of temperature of storage, 
lnetlrods of classification of parasitic anci non-parasitic diseases, and chemical e~timat~ions on 
the juice. 

For all districts, large-scale experiments are being carried out to investigate the influence 
of maturity at  the iirrre of picking on the kecping. quality of Kavel and C'ornrnon c,ra.nges. The 
in~cst i~at ions  in filclbourne, outlined ak~ove, have indicated the great importance of this Eactx, 
but i t  is considered that similar dats frcrr, maxy u-idely-scattered areas in other States are also 
required before the results may definitely be regarded as of general application. It is expected 
that these experiments will yield a considerable amount of information concerning the nature 
of the disorders to which both varieties of oranges are subject during prolonged storage. 

Experiments on the effects of various degrees of sweating are also being carried out on 
Navel or;ngr:s from all districts except the Griffitll area. A sc ries of expcrinicnts on the ~~-ashimg, 
processing and waxing of Navel oranges from the coastal and hills districts of Kew Soutll Wales 
has been cornnlenced. The effects of several different types of indi~idual paper wraps on this 
fruit are also being tested. Other series of investigations include ( a )  the effects of various 
temperatures of storage on Navel and Common oranges from the coastal and hil'ls districts of 
New South Wales, and (b) the effects of various cultivation and irrigation practices in the groves 
on the keeping quality of the fruit. The latter investigations are being carried out at  Griflith, 
where conditions are such that the experiments can be kept under strict control. 

(iii) Overseas Experimental Shipments.-During 1934, consignments of Navel, Joppa, 
Mediterranean SIT-eet and Valencia oranges were forwarded to London on four overseas vessels, 
and after careful exami~ation a t  that port, the British Food Investigation Board has issued a 
report relating to the types and extent of wastage present in each variety. 

In regard to Navel oranges, the most striking ieature of the results was the much greater 
extent of wastage in fruit from the coastal districts of New South Wales as compared with the 
consignments from three other districts, on the same ships. These data may not necessarily 
be typical and the need for lalld storage work on coastal iruit, as ontlined above, is obkious. 

The factor of locality was again apparent in the consignments of Valencias, the fruit from 
the coastal district of New South Wales showing considera,bly more wastage than that from the 
Grifiith area in that State. 

The data in regard to Common oranges are scarcely sufficient for any definite conclu~ions 
to be drawn, and, therefore, further averseas experimental consignments of the Joppa and Siletta 
varieties are bcing forwarded this ycar t o  Loitdon for carcfuI examination. 

5. 2CTon-tropical Fruit 1nve~tigc:tions (nilelbourne) in conjzlr,ction with Department of 
Agriculture of Victoria.-(i) Storqe of Pears.--In 1834 the effects of size, locality and mat~zi ty  
a t  pickingstime on the subsequent length of t'he storage life of Williams pears wt're studied a t  

I tht! following temperatilres :-30°, 32", 34" and 36 'P. Pears of three matl~rities and three 



sizes were selected from Donca.ster and Fhepparton. Size did not influence the storage fife a t  
any ternpernt~re, znd delaying the picl;iiy time merely hLd the effect of reducing the subseqo~nt 
storage life by the length of time the irmt Bad been allowed to remain on the tr'ce. 

Shepparfon fruit was much superior in quality to Doncaster fruit, being free from russet 
and of better flavour ; Shepparton irnit also had a ratlier longer storage life. Tempzature 
was of great importance in the storage of the fruit. The length of storage life a t  t h s  fnvr" 
temperatures was as follows :- 

Doncaster . . . . . . 12 10 8 6 
Shepparton . . . . . . 14 12 9 7 

- 
During 1935, ripening trials were carried out a t  a series of temperatures, and 65 O F .  was 

found to be the optirrlum ripening temperature. At !Jigher temperatures tllere is full devclopnirnt 
of flavour but colonr develo~ment is retarded ; a t  lower temperatures flarour is not fully 
developed. A delay before ripening of four days a t  50 O F . ,  which approximates to the average 
temperature of the London warchoase at  the t ixe  when Australian 1%-illiwrns pears usua11y 
arrive on the English ~nzrket, has the effect of clianging the state of the pear and rendering 
norrual ripening impossible. 

As last year's experiments indicated that intenkity 01 illumination mas of great importance 
in detern~ining the coloEr of the pears, considerable sttention has been given this year to 
carefully sta,ndz,rdized measuremcnf s of tLis Ikclor. 

Storage trials a t  32 O F .  with other varieties of pears gave tlre following results :- 
Variety. 

Howell . . . . . . . . 
Reurre Bosc . . . . . . 
Keiffer . . . . . . . . 
P,zckham . . . . . . . . 
Josephine . . . . . . . . 
Winter Nelis . . . . . . 
winter Cole . . . . . . 

Lenglh of sto~age i~ fe .  

. . . . 4 months 

. . . . 44 rrionths 

. . . . 5 lrlonths 

. . . . 5 months 

. . . . 5 months 

. . . . 6 months 

. . . . 6 months 

In addition to these common varieties, a col!ection of 36 varieties from the Burnley 
Horticultural Gsrdens was stored in the hope of finding suitable varieties of good quality and 
long storage life, which might supersede the more common varieties. No such varieties were 
found. 

(ii) Experinze?ztal Co?zsig?zmerzt of Pears sent Overseas.-Througii the courtesy of the 
shipping companies and the oficers of the Victorian Department of Agriculture, two experimental 
consignrlients of JVilliaxis pea s  were fort~fdrcled to Loildon in 1034 anti 1925 and exr~mined or1 
arrival by investigators froin the Low Temperature Research Station, Carribridge. The results 
of thg 1934 sbipnicnt confirmed the work in Ausiri~!ia and showed that a delayed shipment 
usually gave ui~satisfactory results. As a result of the 1934 shipment, certain recolnrnendations 
were made to the sllipping colxpanies concerned regarding temperature conditions in the shipsy 
cargo spaces carrjsir~g pears. 

Only one commercial shipment of T'C'illiams pears was sent by agents from Victoria tjhis 
year, and it is pleasing to note that -1he fruit. arrived in Englc~nd in excellent condition. Aitl:.,ough 
heavy supplies of Williams pears from other countries were being marl~eted a t  tlle salrle .i;mlc, 
the best prices were obtained for the Austrdian fruit. 

(iii) Storage of Plums.-In 1934, experiments showed that the general practice of picking 
plums in a soft meture condition could be departed from and the fruit could be picked hard and 
immature and subsequently ripened artificially. The results were l~rorniuing but not conclusive 
enough to make definite recommendations regarding the overseas export of the fruit. 

The experililents have been contimlcd this year, and the results have irdicatrd that the 
optimum picking time occurs a t  the first dawn of colour, the fruit being still hard and imnia,ture. 
No special ripening treatment is necessary as the fruit will develop full flavour and juice wl).en 
held a t  50°F. sub: equent to cold storage. A ratlier :-urprising resldt was ihat pl~lnls like the 
October Purple and Narrabeen &ill develop their natural blood-red co:our ofl the tree. Hitherto, 
F.5647.-5 



ti change fro111 green to yellow but not from green to red had been observed. The storage life 
of the various varieties at  32 OF., picked a t  the optiniuin iiniilature stage, is as follows :- 

Variety. Length of Storage Life a b  3i4F.  

Wickson . . . . . . . . . . . . 5 weeks. 
Jefferson . . . . . . . . . . . . 5 weeks. 
October Purple . . . . . . . . . . 6 weeks. 
King [(illy . . . . . . . . . . 6 weeks. 
Ballena . . . . . . . . . . . . 6 weeks. 
Satsuma . . . . . . . . . . . . 7 weeks. 
Narrabeen . . . . . . . . . . 7 weeks. 
President . . . . . . . . . . . . 7 ~ ~ e e k s .  
Lawford Gage . . . . . . . . . . 8 weeks. 
Coe's Golden Drop . . . . . . . . . . 8 to 9 weeks. 

There was a, large increase in the number of cases of plums exported overseas this year, 
but the results were far frorn satisfactory. In most instances the fruit arrived in England in 
apparently excellent condition and high prices were realized. Adverse reports, however, were 
received from the retailer that internal brow-ning took place within a very short time. Internal 
browning is merely a normal disorder, characteristic of over-stored plums. When one realizes 
that few agents are prepared to take the risk of exporting Williams pears which have a storrage 
life of twelve weeks, i t  is obvious that much more risk is attached to the export of pluns mith 
an zveragc storage life of only seven weeks. Moreover, this length of storage life csn only be 
obtained a t  32"F., a temperature of 34°F. giving a storage life of only half this maguit~de. 

(iv) Storage of Peaches.-Maturity experiments with peaches have indicated that the 
earliest picking time is just prior to full maturity, when the ground colour of the fruit is green 
yellow and the fruit is in a iirln condition. Fruit piclied a t  an earlier stage does not ripen with 
full flavour and juice. A ripening temperature of 65°F". is essential to ensure full development 
of flavour and juice in fruit picked prior to iull maturity. Tlie varieties studied during the gear 
were Zerbe, Pump, Wiggans (early lnaturity) ; Snlith's Seedlings (mid-season) ; Crawford (late 
season). The Zerbe and Yuinp varieties had a storage life a t  32°F. of ten weeks ; Wiggsns five 
weeks ; S~~li th 's  Seedling eight weeks, and Crawford twelve weeks. The results are irlost promising 
especially with the Crawiord variety, and it is hoped that a small experimental shipment will 
be sent overseas next year. Hero again temperature is of parenlount importance as t,he storwe 

? life a t  34°F. is only five weeks as corripared with twelve weeks a t  32°F. It must be borne m 
mind, however, that a constant temperature of 32°F. is not always practicable in commerce, 
part'icularly in ships' cargo spaces. 

(v) Experiments with Jo~zathan Apples.-(a) General.---Maturity and storage experiments 
were continued with Jonathan apples from the four selected districts of Harcourt, Somerville, 
Red Hill axid Geelong. These experiments were designed to stndy the influence of locality and 
maturity on the storage behaviour of Sonathcn apples, but, zt  the moment, it is impos~ible to 
make a comparison between districts owing to the €,rent disparity bet~veen individuals from 
one tree and between saniples from apparently conlparable trees. As an exprebsion of comparison 
in keeping quality, i t  was considered that a suitable measure would be the rclutive times to reach 
10 per cent. wastage in cool store, such wastage to include scsld and breakdown. I11 the pear, 
scald and breakdown are normcI disorders, whlch terminate thc life of the fruit in store, and the::e 
disorders do not differ greatly in the time of their occurrence frorn year to year. One can state 
very definitely that the life of the J\Tillianzs pear picked hard and green is twelve weeks a t  32°F. 
In  the Jonathan apple, however, the cppearance of scald is very haphazard. The occurrence of 
scald interrupts the normal life history of the fruit and untii it is eliminated i t  will be irr:,possible 
to state, in a precise manner, the length of storage life of the Jonathan apple, and to compare 
the fruit from different localities. 

(b) Jonathan Scald.-The general opinion is that a temperature below 36°F. is responsible 
for the disease of Jonathan scald. While this may be a contributory factor to its occurrence 
it is obviousiy not tho cause, for e;.en at  32°F. scald only makes its appearance in isolated samples. 
The experiments carried o ~ l t  over three years have indicated that durinp storage scald usually 
makes its appearance in June and July and does not increase in its inc~dence after that time. 
The respiration experiments have shown that at  this time the apple is a t  its climacteric and st 
this stage there is a copious evolut'ion of gases responsible for the odour of ripe apples. Hunlidity 
also appears to be an i1::portant factor. 

Particular attention is being given this year to the: problem of scald and the effects of 
temperature. Volatile products of rnetabolisrn, hunlidity and carbon dioxide are being studled 
in the hope of finding the nature and cause of t h ~ s  physiological disorder. 



(c) Breakdown in Jonathans.-In other fruit-growing countries there appear to be various 
types of breakdown, but " iriternal " is the only type which has been found in Victorian grown 

1 apples. This internal type appears to he a disorder of senescence and is likely to occur in apples 
of a ycllo~v ground colour a t  a very early stage after picking. 

It is the general practice for growers to leave the fruit on the tree a s  late as possible in 
order to obtain highly coloured fruit of the " extra fency " grade. As apples are not pre-cooled, 
such mature fruit begins to deteriorate in flavour very quickly after picking and the life is soon 
terminated by breakdown. Reports from London of tlze 1934 apple season indicate ihat 
Australian Jonathan apples are not arriving in England in good condition. Mature, non pre- 
cooled fruit must 01 necessity have a much shorter storage life than less n~ature, prc-cooled fruit. 
Evidence obtained woxld seen1 to indicate that the Jonathan apple should be picked when the 
ground colour is green yellow and such fruit pre-cooled. This frrrit would tend to improve in 

/ quality in cool S ~ L ~ P C  and dhould arrive in England in excellent condition. 
(d) Temperature Trials. -Facilities are now available for temperature trials, and I Jonathan apples of two niaturiaies from Red I-Iill, Harcourt and Somerviile are being stored a t  

32", 34O, 37" and 40°F. 
(vi) Superficial Scald in Granny Smiths.-Superficial scald is one of the chief causes of 

wastage ~ 4 t h  Granily Smith apples. This disorder can usually be controlled by waxed papers 
or by delayed storage. The c5ect of delayed storage is being studied. 

(vii) Efect of Spray Residues and Wasliing Treatments.-The effect of spray residues and 
washing treatments on the storage behaviour of several varieties of apples is again being 
investigated. 

(viii) Storage qf G~.rapes.--Maturity and storage experiments have been carried out this 
year with grapes from the Tictorian Government Experimental Farm a t  Rutherglen. It is 
desired to than]: Bls. Golding, rcanager of the Cns:n, for his generous co-operation in this work. 
Over 100 varieties, a great many 01 them nnl<no~vll, are grown at Rutherglen, and it is to be 
regretted that the possibility of exporting most of these varieties has never been investigated. 
The grape is probably one of the most profit8ble fruits to export, for overseas prices at certain 
times of the year are often very higlh. Wastage in grapes is due to dehi~cence of the berries and 
to nlould attack. The expel-i'rnenf;s have indicated that dehisceiice is merely a disorder of 
senescence, and rnoulcl attack can be largely controlled by careful handling in the orchard and 
in the packing shed. No methods yet known, liswever, can control its occurrence after the 
storage liie oi the grape Elas terminated. Particular attention has been given to the handling 
of the frait in the orchard. The usual procedure is to place the fruit in baskets after picking, 
and this method causes a greet deal of injury to the berries. The method employed in these 
experiments has been to suspend the Luilchcs from nails on a long stick, which is carried on the 
shoulders of two pickers to the packing shed. Such fruit, wrapped in sulphite paper and packed 
in the s t~ndard grape casc, hzs arrived in Melbourne in excellent condition. Scme of the 
varieties were picked just 1'1.ior t o  full ~naturity, and tliis fruit gave much better storage results 
than that of a later naeturity. The varieties studied were Gordo, Purple Cornichon, Red May, 
Maravacca, Red Prince, Red Malsga, JTaIf,Ilarn Cross, Oeillade, White Crystal, Red Haneport, 
Malvoisie, Gianette ~ n d  Olivette ile Venclemicn. Most of these varieties were still in excellent 
condition after three ~xonths' storage at  3Z01i'., but from the point of view of appearance and 
quality the most suitable varieties for export appear to be the Gsrdo, P7altham Cross. Red Malaga, 
and Gianette. The results are promising and warrant farther inteusive investigations. 

I (ix) Expcririlental Consignment Overseas of Passion;fruit Pulp.-At the request of certain 
Melbourne firms interested in the export of passion fruit, samples of puIp with and without seeds 
were prepared by mixing quantities of juice and sugar. Xalnples were forwarded t o  thc Victorian 
Agent-General by the Victorian Dcpa,rtment of Agriculture. Passion-fruit is being used extensivelv 
for flavouring, but London reports indicate that there is no denland for pulp with seeds. ~ h k  
sample received fairly favorable comment, but it is thought that a superior product could be 
obtained by using ~rna~ller quantities of sugar with the addition of a trace of sulphur dioxide. 
Time has not permitted a more intensive study of the preparation of passion-fruit pulp and other 
juices. 

(x) Experiments on Gas Storage.-Experimental work on gas storage has been continued a t  
the Government Cool Stores, Nelbourne. Concentrations of carbon dioxide from 5 to 15 per 
cent,. have been obtained by controlled ventj!a,tion in small gas-tight containers. In each 
container the fruit rests on a wooden grid supported on a tray coiits.ining solid calcirarn chloride, 
which serves to prevent the fruit becorniizg excessively wet. 

The results obtained n it'h Smith's Seedling and Crawford peaches a t  34°F. are promising. 
The storage life of Smith's Seedling peaches in air st 34°F. was found to be only three weeks ; 
peaches stored longer becorlie mealy a t  the post-storage temperature (65°F.) instead of 



ripening no~rnally. In 5 per cent. and 10 per cent. carbon dioxide the storage life was increased 
to four and six weeks rsspcctively. The peaches stored in 10 per cent. carbon dioxide 
ripened to almost as good a fl:tvour as those storl.tl in air. The storage life in 15 per cent. carbon 
dioxide was four weeks ; peaches stored longer developed a fermented appearance and flavour 
on sd.xequent ripening. 

1'Ee storage life of Crawfortl peaches a t  34°F. also increased in 10 per cent. carbon 
dioxide. ' 4 ' 1 ~  liie of less mature peaches was increased to seven and one-half weeks, compared 
wiili five weeks in air, ~vilile the life of more x~latur-e peaches was increased to five and one-half 
weeks, compared with four and one-half weelis in air. Siillilar results were obtained by storage 
in 5 per cent. carbon dioxide. The storage life in 15 per ccnt. carbon dioxide was only four weeks. 
Crzwfurd peaches which were over-stored developed tissue breakdown and a fernlen ted flavour 
st ril:erzing teniperotvres. 

< <  Ga-s "-stored peaches riperred more slowlg' than air-stored. Air-stored Smith's 
Scedling peaches were fully ripe in four days, while the ' I  gas " -stored peaches hook six days to 
ripen. Similarly, the ripening period of   raw ford peaches was extended from five to seven days. 

Esperirnents on the " gas " stor;.uge of I'rcsident and Golden Drop plums a t  34" P. have 
given ciefi~~itely unfavorable results. Mriih both varieties the storage life in 5 ,  10 or 15 per cent. 
carbon ctioxide is less than in air. Concentra1,ions of carbon dioxide as low as 5 per cent. Eastfen 
the deveiopnlent of ifitc.r;lal b~.ow\'ning. Internal Fr~w-ning first made its appearance niter 
about the sarrle length of storage independently of the n-iatarity of tl;e fruit a t  picking, but it 
became more severe in the less mature plums. 

The presence of carbon dioxide during tlle storage of grapes has no influence on tho 
developlnent of the dropping of the berries. After removal, a slight ferrnent~d flavour developed 
in gr;ipls htored ill j 0 per ccnt. carbon dioxide, and a very defmlte " off " flavour developed in 
grapes stored in 15 ppr cent. carbe1 dioxide. Ca?.li:on dioxiclc appears to c!icr,k the growth of 
~~ lou ld  sliglltly, but such a control was of no irrlportance, since serious mould developru~ent ouly 
occurred after tJlie storage liie was t e r i~~ ina t~d .  

A prelirrlinary experiment on the " gas " storage of passion-fruit a t  45OE'. was carried 
out. Concciiirations of carbon dioside froin 5 to 15 per cent. a~lpeued to reduce the wsata8e 
to an appr,minl;:t,cly ecjuzl extcnt. As passion-inlit wppesrs to be very seiisitive to ~v i l i in~ ,  ~t 
is likely that the effect was due r ~ t h e r  to the liighcr hmr:idity obtained in the " gas " storage 
cont2i:lers than to the presence of carbon dioxide. Puvther iiivestigstions are required an the 
effect of both humidity and " gas " storage on passion-fruit. 

A silllilar experiment on the " gas " storage of Navel oranges is in progress. 
(xi) E$ect of II~twhidZ'ty and Carbosl Dioxide o n  Deaclry~mcr~t of Soft  Sccrld and Rreakdoz~tn 

in J O T L { , ~ ~ L ~ ~ L  dpI~lt?s.-Jo~~~!,il;~r1 apples of two picltings are being storcd at  32°F. and 37°F. in air, 
all? in 2, 5, and 10 per cent. cctrhon dioxide, these concer~trsli~ns being obtained EJ-  reduced 
ventilation. Tlle air-stored apples are kept in desiccators, tl~rough w1;ic.h air of tw; different 
hurllitlities is being drawn. T1:e dry air is drawn orer eolid calcium chloride, and the moist air 
is ::;lturit~d by bubk)li~ig tlsoi~gh wtiter. Two different hurr~idities are also being n~~intained 
ill tlLe storcge strr:o:.pheres concarnin;; 10 per cent. of carboa dioxide. 

The experiment at  31°F. has not indicated so far that carbon dioxide lias any influence 
on the developn-nent of soft scald, but hi@ huri~idity very definitt.1- incrt~ases its c'ri>clopn,ent. 

6. Chemical Investigations 09% Fruit at the Biochcnzistry Department, University of 
,4l~lbo~r~te.-Duri~i 1933 and 1934 a considerable niimker of chemical anaiysis of Jonatllan apples, 
\.I lllinms pears, and SITashington Navel oranges have been made a t  picking and during storage. 
'lilese tint% have beer] examineti further, and this v.-ork is bring continued together with analysis 
of S1::ith's Secdling peaciies and Prcsident plums. 

The chcrnical data appear to be of value more as a n~easure of quality than of the stage 
of senescence of the fruit. The term quality is used to denote the deve1opn:cnt of a satisfactory 
texture and flavour. I n  apples, the initial develop~ent of quality appears to be related to the 
stage of senescence, but tliis is not gcnera!ly true for other fruits. The final loss of quality in 
storage is rncre definitely rel~ited to the ~ tuge  of senescrnce. C'ommercia!iy, the term maturity 
is used to cover both quality and the stage of senescence, but it seems better to use the tern1 
maturity only in relation to the st2,ge of senescence. 

Evidence has heen obtained that the ratio of cane sugar to acid is related to the maturity 
of Jonatllan apples a t  picking. Starch and acid in ayples a t  picking correlate very definitely with 
each other, but neither are rela.ted to the maturity. Ko correlation llas been obtained between 
the cherrlical cornposition a t  picking and t l ~ e  liability to soft scald and breakdown in storage. 

During the picking period of Williams pears, cane sugar has been found to increase from 
0 .2  to 1 . 0  per cent. No determinations of acid have been inade during the picking period. 



The analyses of Washington Navel oranges obtained in 1933 and 1934 indicate a fairly close 
relation bet\\-ecn qublity and the acid iicration of the juice. ?lie relaption tetaveen qualily a~ici the 
ratios Brix reading ; acid, total sugar ; acid, or carie sugar ; ecid oi the juice was ccl-tainly no 
better, probably because the greater varia,tions in acid titrntion predoru,inc?ted oser other 
variations. Generally, oranges with an acid titration above 22 rril. were sour, and those wit11 an 
acid titration between 22 ml. and 15 1x11. were palatable. 1 he main exceptions were obtained with 
sour oranges whicah becanie swect after a few days a t  a high temperature, but whose arid titration 
scarcely changed during this treatment. During the present season, analyses have keen niade of 
oranges having a high acid titration but nevertheless palatzble. When the juice of such 
oranges is boiled, however, the flavour is practically destroyed, and the boiled juice has a sour 
taste. The view now held is that oranges with an acid titrntion more than about 22 1x11. are 
sour, unless considerable orange flavour is prerent to rj~asli the acidity. 

I The tot21 sugar content in the peel of oranges a t  picking lras been determined. The sugar 
content of the peel of Eruit on the tree passes t,hrough a nlaxi~llurn a t  about the tinie of the 

in thcir peel, 1vhi1e ormges picked lully coloured have over 9 per cent. The peel of oranges picked 
green does not gain in s-ugc,r content 6 tiring subsequent colouring. 

Tests with different methods of extractiizg the juice from oranges have shown that the 
amount of juice extracted depends almost entirely on the shrbpe of cone used. PI-ovided the 
most efficient type of cone is used, as much juice is obtained by hand pressure as by using an 
electrically operctccl extractor. As the former method involves a minimum aeration of the juice, 
its specific gravity reaches equjlibriurri within 10 n.inutes ol extraction. 

Interesting curves have been obtained by7 plotting the changes in the ratio of cane sugar 
to acid during storage of pears and oranges. points of inflexion were obtained, which collrcsponded 
approximately with the end of the storag~ life. 

7. Liaison Work in England.- The closer co-operation wit11 the British Food Investigation 
Board, obtained largely through the Council maintaining en officer in London, has fully rncrited 
the continuance of the liaison work. Gripfly, the objects of the liaison work itsclf are as follow :- 

(a )  To keep the Section of Food Yreservation and Transport informed of the results of 
work in progress in the laboratories in England. 

(b) To keep the British Food Investigation Board informed of the Section's work. 
( c )  Witli the advice of ofZicers of the Food Investigation Board and from experience 

gained from the examinations of cargoes of perishable foodstuffs, to make 
suggestions concerning fwther experiments in transport. In some cases, 
suggestions are made concerning laboratory and field work in Australia in 
relation to the foodstuff concerned. 

(d) To facilitate shipboard experiments by maintaining contact with the shipowners 
and keeping them infornied of the results and objects of these experiments. 
This policy is pursued through the Food ii~vestigation Board. 

( e )  To co-opera.te with the officers of the Comrnon~~~ealth and States responsible for 
the inspections of shipments of perishable foodstuffs. The ainl is to determine 
what are the major problems in the transport of foodstuffs and also how far the 
results of scientific research work are being applied with success in such transport. 

Mainly in conjunction with the Food Iiirestigatioiz Board, the liaison officer has teen 
responsible for the exarriinmtion of rnalzy different types of exl;erimental shipnle~ts 2nd for the 
collection of ~hysical data regarding them. These have included some twenty hi~ipinents of 
chilled beef, five of oranges, and two of pears. l'he reports furnished by the officer himself, or 
jointly with the Food Investigation Board have been of con~~idtr~~ble  value in checking tlte res~~l i s  
of storage experiments in Australia, in indicating the main forms of deterioration, and in suggesting 
desirable investigations to he carried out in Australia. 

XI. OTHER INVESTIGATIONS. 
1. Commonwealth Prickly Pear Board.-Seasonal coi~ditions were again favorable to 

Cactoblastis cccctorum ; the winter of 1934 ~vas  particularly rnild, and although the sumrrler months, 
January to March, were hot and dry, no heat waves occurred to canse scrious mcrtality among the 
pupae and moths. 

The control of prickly pear throughout Qneensland and the gre~~ter  portion of New South 
Wales continues to give entire satisfaction. Iluring the year, Cactoblastis attacked in force the 
remaining large areas of vigorous re-growth, that had persisted for three years, in the Wandoan- 
Tsroonl a d  south-western districts in Queensland, and the north-ivestcrn districts 01 New South 
Wales ; great destruction has been accomplished in these sections, and the good work is being 
continued by a heavy population of the larvae. In the case of heavily-scattered seedling pem 



which has sprung up on improved country, mainly in south-west Queensland and adjacent districts 
in New South Wales, very effective destrlzction 112,s beell brought ehout in many instances, while 
in other areas the infestation of Cactoblrcstis is s~ich that eventual control is assured. 

In the Hunter River District of XCIY South Tales, Cactoblastis has made steady progress 
in reducing the density of this 1:irge tract of resistant ycllo~v pear. It has not, however, effectcd 
much destruction in the similar type of prickly pear palong the timbered hills of the Ringara- 
Inverell district, but as the timber is being destroyed on larger areas of this cormtry, the 
irriprovement in the succulence of the prickly peer will assist materially; towards its destruction 
by Cactoblastis. 

The reclamation, for pastoral and agricultural purposes, of former dense prickly pear land, 
made available by the activities of Cactoblastis, has keen furtlier advanced, not only in Queensland, 
but in New Soutlz Wales by the throwing open for settlement of the Mungle Scrub country bet'ween 
Moree and Boggabillo. The dry period experienced from January to June has assisted settlers 
by permitting the   no re ready lc~lling and burning of the timber. During the yelir, developniental 
work has been very pronounced in such large k~elts of pc2,r country ns the TTJa,ndoan-Taroon1 and 
Moonie River districts in Queensland. 

With reference to the pest pears of lesscr importance, the Board has introduced from South 
America for the tiger-pear (Opuntia aurantiaca), the caterpillar l'ucunzania ; this insect is noTv 
being reared in considerable numbers. Another introduction from the Argcnt,ine has been the 
caterpillar Cactoblastis bucy~us, which is being bred with the objcct of attacking the tree-pear, 
0. tornentosa. In Mexico, another enemy of tree-pears, the beetle. Lagochirus f~cnestus, is receiving 
special attention. 

The Board's officers have gathered coiisidersble inforrnation concerning the insect enelllies 
of galvanized burr (Bassia Birchii) and related plants in Queensland and New South MTales. On 
behalf of the Council, liberations and cage rearing experiments have been conducted with the 
Noogoora burr seed-fly (Euaresta aequalis). An ollicer of the Board has been despatched to America 
to carry out a survey of insect enemies of Xoogoora burr and other species of Xantl~iunz. 

2. Radio Research Board.-The work of this board has been continued with the co-operation 
of the Postmaster-General's Department and of the Universities of hIelbourne and of Sydney. 
The Departnlent of Defence and the Conirnonwealth I\lleteorologicnl Bureau have also assisted in 
various ways. 

The work on fading, which in its turn involves extensive studies of the ionosphere, is centred 
at  the University of Sydney. During the past year. new methods of attack have been developed 
and considerable advances in technique have been effected-in particular, the adaptation of the 
cathode ray tube to most of the methods of investigation being followed. This adaptation had 
had the advantage of rendering most of the work independent of the rather cuinbersome and 
delicate Einthoven galvanonleters. Advantage was also taken of the co-operation of Dr. 0. 0. 
Pulley, Walter and Eliza Hal1 Fellow in the Un~versity of Sydney, in order to bring into operation 
the pulse method of ionospheric investigation. It is anticipated that the application of this 
method to some of the problenls under investigation will greatly facilitate the interpretation of 
the resizlts in cases where more than one down-coming wave is being received. Autorrlatic height- 
recording by the pulse method has now been in operation for some weeks, and rneasuremclnts of 
the ionization densities in the various layers of the ionosphere have also been made by this 
method. Promising results have been obtained in the control of the fading of wireless telegraphic 
signals following the adoption of a method depending on the suppression of the carrier-wave. 
Experiments have been made in Melbourne and Perth, and operating at  distances, respectively, 
of 700 and 3,300 kilometers from the transmitter in Sydnev, it has been found that a considerable 
improvement in constancy of signal can be obtained witlh'tl~e suppressed carrier modulation. The 
application of this system of fading control to telephonic circuits is very niuch ecrnpliceted by the 
presence of the undesired control modulation. Theoretical considerations, however, point to a t  
least one way of effecting this desired result. 

The Board's work on atmospherics is centred a t  the University of Melbourne. During. the 
last, year, the data of the Toowooinba expedition were analyzed with the following results znter 
alia. The previous finding that the mean peak power rediated by lightning flashes in the frequency 
band between 10 and 1,000 Kc/s is sensibly the sanie for all thunderstorms mas confirmed. The 
previously determined iaw of distribution of individual intensities of atmosph.erics from a particular 
source abbut the mean has been confirrned on observations on 100 Kc/s and extended to 1,000 Kc/s. 
The observations also gave results of meteorological sienificance i11 various directions. For 
example, a study of the general meteorological co~irlit~o~is associated with the source of 
atmospherics (which are due to lightning flashes) located by the radio observations sl~o~i~ecl that 
the proportion of sources due to heat appears t o  increase from practicallv nil south of Iat,itude - .  
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40'5. to nearly 100 per cent. north of 15"s. In the region below 30°X., continuity of a source can 
often be traccd for several days as it mores from the Australian Bight through the south-east of 
South Austmlia, Victoria, and into the Tasmavi Setl. 

During the year, results obtained by the Board were published in the Council's Bulletins 
87, 88, and 89, and also in a number of articles which appeared in various techizica,l journals. 

3. Mineragraphic Investigations.--The rehabilitation of the gold-mining industry involves, 
inter alia, the development of the utmost efficiency in the method of extraction of valuable minerals 
from complex ores. Every ore body has its own s'pecial problcms which can be more clearly defined 
and more directly attacked when information is available concerning the precise mineral content 
of the deposits. Ordinary assays of a complex ore are not enough. What is of great importance 
is a deterrnination of the precise minerals in the ore, the size of the individual crystals, their 
associations arid relationships to each other, because milling and ore dressing procedure are based 

, primarily on the characteristics of the ore treated. Observations of the relation of the individ~xal 
minerals to  each other arc also frequently of considerable importance to the mining geologist, 
giving hinl infornation as to the genesis of the deposit and thus leading to suggestions for the 
better development of the mine. 

Mineragraphic investigations are concerned with ascertaining full information regarding 
mineral associations in complex ores. Many valuable minerals occur in opaque particles of 
microscopic size which cannot bc identified by ordinary petrographic =ethods. 'They may only 
be observed by the microscopical examinations of polished surfaces in reflected light. With the 
aid of suitable mounting mediums the minerals in a mill product or flotation covzcentrate can 
similarly be determined. Epecial methods of preparation of specimens are required as well as 
special methods of identification of the minerals, and these are employed by the Council's 
investigator, Dr. F. L. Xtilltvell. 

The mineragraphic investigations were commenced in 1927, and the gradually increasing 
demands for work since that time have led to the appointment of Dr. A. B. Edwards, B.Sc., Fh.D., 
as assistant to Dr. Stillwell. Dr. Edwards commenced duty on 15th October, 1934. 

During the past year, auriferous ores from PTadnaminga and Bird-in-Hand Mine in South 
Australia, and Tennant's Creek in Northern Territory have been examined lor the South 
Australian section of ore-dressing investigations. An examination of the flot:~tion concentrates 
from Moonta, prior to investigstlons directed towards an irrlproveii~ent in grade, indicated that 
approximately one-seventh of the concentrate consisted of gangue minerals, and that the 
remainder consisted of 88.5 per cent. chalcopyrite, 3 . 5  per cent. covellite, and 8.0 per cent. pyrite. 

Ore specimens from the Triton Mine, Western Australia, consist of a quartz carbonate 
biotite sch.ist impregnated with sulphides and gold. A number of minute particles of free gold, 
the largest being O.OP6 min. x 0.0014 mm. \Irere observed in sections embedded both in gangue and 
pyrite. One-eighth of the number of observed particles were embedded in pyrite. Ore from 
Jimblebar, Western Australia, consists of altered greenstone densely impregnated with pyrite 
and lesser amounts of magnetite, arzd contains gold particles, 0.025 mm. in width, embedded in 
gangue minerals, while other particles both larger and smaller are included in pyrite or interstitial 
between pyrite crystals. The size of these gold particles indicates that their recovery would he 
less difficult than t,hose observed in a specimenof auriferous pyrite from the Golden Oxide claim in 
in Upper Mitta Valley in Victoria. Here the averaga of half a dozen particles in 0.003 mm. 
width and a considerable percentage of the gold would not be freed from pyrite even by grinding 
to a size of 200 mesh. 

The examination of two specimens of a~iriferous antimonial ore from the Moonlight lease 
a t  MTiltina was undertaken to determine the relationship of the gold stibnite. Some specinlens 
containing stibnite were reported to be barren while other, apparently similar specimens, were 
rich in gold. Observations showed that stibnite crystallized later than the quartz, and the gold 
content of a specimen was primarily dependent on the gold particles embedded in the quartz. 
Where stibnite has invaded quartz with included particlcs of gold, thin flakes of gold may be 
found on the walls of the stibnite veins, and occasionally gold particles may be surrounded by 
stibnite. When no gold appears in the quartz, the invading stibnite is also free of gold. 

An interesting and important determination during the past year was the observation 
of the auriferous telluride mineral, nagyagite, in a specimen from the Loloma Gold Mines, Tavna, 
Fiji. Nagvagite is a complete mineral containing lead, antimony, sulphur, tellurim, and from 5 
to 12 per cent. gold, and its occurrence in quartz associated with an andesitic breccia has 
considerably increased the speculative interest attached to the development of the new gold-field 
in Fiji. Nagyagite is a rare and comparatively unimportant tellnride on the Kalgoorlie gold-field, 

-* but it may prove otherwise under the widely aifferent conditions a t  Tavua. 
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Following upon microscopical examinations of mine dust from Broken EIill during the 
preceding jresr, two lungs horn cleceased miners affected with silicosis were received from Broken 
Hill. One of the rnincrs had been exclusivel~ employed at  Broken Hill and the determination 
of the mineral particles in tllede lungs was cariied out by Dr. Edmarc!~ in order to obtain evidence 
of the dangcro~~s cor~stituents of the Broken Hill dust. Resent researches by Dr. \V. R. Jones 
of London on the mineral content of silicotic longs have directed the attention of the mining 
industry to the mineral sericite as a dangerous consiituelzt of mine dust. Dr. Edwards who, 
prior to his present appointment, had spent some tiwe with Ilr. Jones in Losdon, enlployed 
the nletllods dctiscd by Ilr. Jones. 'Che lung tissues are di:;solvcd and slimed with concentrated 
nitric acid, and the residue, contnilliizg the mineral particles, is filtered off and ignited. The 
petrological exzmination and cheniical analysis of the mineral residue revealed that the bulk 
of the mineral fibres in the residues is seride. In addition, quartz ar~d rhodonite are present, 
togetller with s~xborcliaate amounts of fluorite, rutile, biolite and sillimanite. A petrological 
exan~ination was i~lso made of a series of snmples of Broken Hill minc dust collected under special 1 

conditions a t  half-hourly intervals after firing, indicating that a gradual increzse in the 
proportionate amount of suspended serieite up to three hours after firing is possible. 

The investigations have been facilitated by a contribution by a number of mining 
corporations through thc Australasian Institute of Mining and Aletallurgy. The University of 
Melbourne has also assisted by granting the investigators laboratory accommodation a t  the 
Geology School. 

4. Ore-dressing Invz.rtigations.-In 1934, the Government decided to grant the Council 
E5,000 per annnrn for a period of five yezlrs in order that research work of value to the gold-mining 
industry of Australia might be undertaken. The Government's decision was the result of a 
growing belirf that deposits now unsvorked could be brought into profitable production provided 
that adequate technical assistance was made available towards the solution of the metallurgical 
problcrns involved. 

In planning the investigations thus rendered possible, the Council has been particularly 
fortunate in obtaining the co-operation of existing metallurgical laboratory orga,nizations and the 
advice of many prominent metallurgists and mining authorities in Australia. It has been 
decided to intensify the rnineragraph~c investigations on uphiclz Dr. Stillwell was formerly the 
sole investigator engaged, and also to carry out a programme of ore dressing research, confining 
i t  for the time being to gold-bearing, ores. In addition to ores especizlly chosen for examination, 
it is open for leaseholders to su?)mlt samples of ore for t'esting. In  the latter cases, details of 
the ore bodies are required in order that the Council may be assured that the ore exists in tonnages 
sufficient to warrant the investigations. 

The work is being conducted at  the Kalgoorlie School of Mines Metallurgical Laboratory 
of the Western Australian Department of Mines, a t  the Bonython Metallurgical Laboratory of 
the South Australian School of Mines and Industries, and a t  the Iv1etallurg.y School of the 
University of Melbourne. The Council's grant has been used in part to purchase extra equipment 
for each of these laboratories. In  addition, each has been provided with the services of an 
investigator appointed by the Council to assist the regular officers. The scope of the testing 
laboratories will thus be considerably extended. 

The ore dressing investigations are being directed by the Alining Advisory Committee, of 
which three leeding Australian mining engineers (Messrs. G. C. Iclug*, 14'. E. Wainwright and H. 
St. J. Somerset) are members. 

In addition, three Local Sub-committees, representative of the University or the School of 
Mines accolnmodating the work, the Chamber of Mincs, the State Department of Mines and the 
Australasian Institute of Mining and Metallurgy have been established to help, the laboratories a t  
which the work is centred. The personnel of all these Committees is given in the Appendix to this 
report. 

Up to date, reports have been furnished on gold bearing materials from the following 
localities :-B~xri Leads (Victoria), >It. Precla. (Queensland), Waclnaminga (South Australia), the 
Bird-in-Hand G.M. (South Aust,r::lia), the IIereules G.M. (Northrni Territory) the I'rafzlgar G.M. 
(Wc~stern Australia), the Shenton Extended G.M. (Western Australia), the Lady hliller G.M. 
(Western Australi~), thc Lconora Central G .;\I. (Western Australia). Kalgoorlie (Western Australia) 
Kundip (Western Australia), Dart River (Victoria), the 0.Ic.G.M. (Wcstern Australia), the Lake 
Austin. Eureka G.M. (Wester11 Australia), Rsndells (Western Australia), the Santa C'laus G.M. 
(FTTestern Ailstralia), Norscn~an, blenzies, and Southern Cross (\Vestern Australia), and the Hill 
50 G.M. (Western Austrzulia). 

6.  Stastdards A~ssocintion of Australia.-The St'andarc?~ Association of Australia for which 
the Coui~cil is the means of liaison with the Commonwealth Gover~ment, again reports a year of 

Mr Klu left Australia an a y1ait to Europe and died whilst &broad e d y  in July, 191b. 'i3efore he left Australia it was arranged tbt Mr. C. C. 
~reernan'proul8 eat aa hla deputy on tho Committee. 
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effective work. Under the Commonwealth Government's policy of progressive restoration of 
financial support, the Association received a further slight increase in the grant for the year 1934-35, 
which made possible t h e  appointment of a t,cchnical assistant. 'Ihou~11 ths staff is not jet up to 
its prel-ious strength nor adequate for nieetiug the many de~nands for acw work, this appointn~ent 
has made it poh~ible to cornixence work on three important new cactivitics and to expedite work in 
a number of other directions. Co-operation with the British and Dominion Standards Association 
has been well n?aintained, a parlicularly large number of new British Specifications, averaging 
about four per week, harill6 b ~ e n  rc~cciued and reviem-cd as to their suitability for Australian 
requirements. The Association has collaborated with the Standing Committee on Agricultu-e in 
exploring the prospects of usefully nppllj-ing standardization to products used by the primary 
industries and to the of prinw,ry products. 

6. Pvd Problems. --Mr. 1,. 3. Rogers, CorrLrnonweelth Fuel Advi~er, who is attached to tFe 
staff of the Council, was engaged throushout the year in further investigation into the refining of 
Newnes shale cil, on behalf of the (:overnrnents 01 the Colnn~onwealth cnd Kew South 

In accordance with recommendations contained in the report of the Newnes Investigation 
Committee, a sample of cnide oil has been cracli~d to petrol in the United States under Mr. Eogers' 
supervision. The crude petrol has been refined at the University of Michigan, and 40 g,~,l!ons of 
the finished product have been returned to Australia. Dynarrorneter tests, and road trials for 
hill climbing and petrol consu~nption, are now being contlucted in Sjdney for the pulpose of 
demorstrating to possible purchasers of the shale sp~rlt that it is a satisisctary product n.eeting 
the requirements of the local market. The trials are being carried out by the Kational Roads and 
Motorists' Association, and Mr. Rogers is observing them on behalf of the Newnes Investigation 
Committee. 

Further information has been acquired on the chemical treatment of the crude spirit, and 
on the blending of shale oil residuum to the specifications of Navy fuel oil. 

Mr. Rogers has discussed the results of his recent investigations with officials of Scottish 
Oils Ltd., who have been inquiring into the exploitation of the Ncwnes-Capertee field on behalf 
of the An210-Persian Oil Company. In the course of his visit abroad, Mr. Rogers has become 
acquainted with recent progress in fuel technology, including developments in the hydrogenation 
of coal in England. 

With the assistance from the Commonwealth Government, the Tasmanian Department 
of Mines has carried out research work, on an experinlental scale, on the preparation of bit'umen 
from Latrobe shale. Prom a technical point of view, the results of these preliminary investigations 
are encouraging. 

7.  Pisheries Investigations.-In 1909 the Commonwealth Government initiated an 
investigation of occurrences of demersal or " bottom-dwelling " fish in Australian waters. The 
steam trawler " F.I.S. Endeavour " was built in Australia for the explora,tion which ended tragically 
with the loss of the vessel and all hands in 1914. 

The investigation established the existence of two large trawlable areas giving.promise of 
profitable comniercial fishing. One of the areas extended soutllr~-ards within the 100 fathom line 
from a point near Port Stephens on the Xew South JITales coasx to a point east of Flinders Island 
in Bass Strait. T h s  area is now the 103sis of a large tmwliilg fleet operating from Sydney. The 
other area extends f o ~  several hundreds of miles within the 1 c O  fathon~ line of the Great A~stralian 
Bight. The commercial development of this area has been retarded by its being located far from 
large consuming centres. 

With the loss of the investigation vessel slid the outbreak of war this valuable exploratory 
work ceased. However, interest in the potentiaJ value of Avstraiia's mzxine resources did not 
flag, and, in July, 1929, a national fisheries confereriee of representatives of the Coinmonwealth 
and State Governments, and of otllers interested in the developlzlent of the fisheries, met a t  Sydney 
and unanimously resolved :-" That this Conference bring before the attention of the 
Commonwealth Government the great national advantages to be derived from a fuller utilization 
of Australia's fisheries resofirces and urge, as an essential means to their development, the setting 
up by the Federal Government of zn organization and equipment for the scientific, statistical and 
practical investigation of the fisheries alrning at  their comnercial development." 

In September, 1932, by direction of the Minister (Senator the Hon. A. J. McLachlan), a 
report on the clevelopine~t~ of the fishing industry mas preparcd jointfly bv the Dcvelopn;ent Branch 
of the Frime Minister's Department and the Council for Scientific ar~d ~ndustrial Research. This 
report also reconlmeiided that the Cornn~onwe~lth Government undertake an investigation of 
A~stra~lia's marine resources with a view to their comrnercial development. This investigation, 
it was stressed, would not in any way involve the regulation and control of t h e  fisheries u hich are 
constitutionally within the functions of the States. 



In October, 1933, the Commonwealth Government decided to engage in a programme of 
fishery investigation and research under the following main heads :-- 

(i) To procure a vessel specially designed for exploration of pelagic or 
surface-sn-imnlin fish, but which could also carry out certain investigations of 
demersa! or bottom-dwelling species. 

(ii) To undertake experiments in the canning of fish and the determination of the 
chenlical composition of fish t'hought to be suitable for the manufacture of fish 
by-produci s. 

(iii) To undert~ke tests to determine the best methods of curing and preserving fish, 
especially the more corr~nion varieties. 

(iv) To undertake, in co-operation with State authorities, a study of the systems of 
distribution of fish in each State with a view to the improvement of existing 
transport and marketing facilities. 

The carrying out of the propramn~e of investigation was entrusted to the Director of 
Development of thc Developnlent Branch, Prime Rlinister's Department. Subsequently, in 
January, 1935, control of the investigation was vested in a Committee representing the Council 
for Scientific and Industrial Research and the Des-elopment Branch, hut this in turn was chang~d 
by Cabinet's decision on t l ~ e  29th July, 1935, that general responsibility for oversight of fisheries 
investigation work be placed directly upon the Council for Scientific and Industrial Research and 
that Mr. S. Fowler, Fisheries Officer of the Development Branch, be seconded to the Council. 
Professor W. J. Dakin, of the Department of Zoology, University of Sydney, has been appointed 
as Adviser to the Council iu connexion with marine biological research. 

Funds were assured for the prograrfime of work by Cabinet's deciding on 29th May, 1936, 
that a sum of £20,000 be provided in 1935-36 and £15,000 per annum for the ensuing four years 
for fisheries research and investigation. - 

Estimates for the construction of the research vessel are being prepared by Australian 
shipbnilders and consideration is being given to work on other phases 01 the fishing industry. 

8. Biometrical Work.-In the development of the work of the Council, the use of 
biometrical metlrods for planning and analysing experiments has become accepted as an essential 
part of the progTamme. With increased experimentation the demands for biometrical assistance 
have been proportionately increased. Moreover, as new statistical methods are being continually 
developed, it seems advisable in some instances to review and reorganize experiments planned 
according to older systems. Particularly is this so with field experiments. The new development 
of complex experimentation where a number of different interacting factors nlay be tested in the 
one trial, by a system in which the less important treatment differences are confounded with 
differetces due to soil heteorogeneity, makes possible a great variety of tests and comparisons that 
otherwise could not have been attempted. 

In the Division of Plant Industry, biometrical work has been done in connexion with 
problems relating to genetics, physiology, pathology and noxious weeds. Significance tests have 
been performed on results of experiments conducted by the Blowfly Section of the Division of 
Economic Entomology, and on data relating to the thrips problem. Ststistical cliscussions have 
taken place on the planning of experiments and questions of analysis, with members of both 
Divisions. 

A visit was paid by the biometrician to the Commonwealth Research Station a t  Merhein 
for the purpose of discussing the new methods of field experimentation, and consideration was 
given also to the analysis of experiments already carried out with vines, and of investigations 
into soil conditions. 

The analysis of results of field trials conducted by the New South Wales Department of 
Agriculture has been undertaken and commenced. 

Many inquiries of a biometries1 nature from workers in other research organizations have 
been answered throughout the year. 

XII. MIXCELT,ANEOUS. 
1. Publications of the Council.- The following is a complete list of the publications issued 

by the Council up to the 30th June, 1935, since its inception in 1926. The numbering of the 
Bulletins and Pamphlets is a continuation of t,he ~revious issues of the former Institute of Science 
3nd Industry. 

A.  Bulletins. 
1927- 

No. 30---An Investigation of the Bunchy-top Disease in the Banana ; by C. J. P. 
Magee, B.Sc. dgr. 

No. 31--Newsprint-Preliminary Experiments on the Grinding of Immature 
Eucalypts for Mechanical Pulp and the Possibilities of Manufacturing 
Newsprint in Australia ; by L. R. Benjamin. 





No. 60.-Radio Research Board : Report No. 3.- (1) The Influence of the 
Earth's Nagnetic Field on the Polarization of Sky\vasres ; by 
JT. C:. Baker, 43.E., R.Sc., and A. L. Green, Bl.Sc. 

No. 61.-Studies in t,he Supplement3,ry Feeding of filerino Sheep for Wool 
Production-I. The Effect of a S~applementary Ration oi Rlood Meal 
on the Growth Rate and TITool Production of Merino Sheep on Central 
Queensland Pastures ; by I!c.dley R. Rlarston. 

No. 62.-A Soil Survey of the Cacjc4l Ilrigmtion Area and New Era, South 
Australia ; by T. J. illarsha.ll, B.Sc.ilgr., ancl N. J. King, A.A.C.I. 

No. 63.-Ratlio Resealsch Board : Report No. 4.- 
(1) A Prelii~iirizrv Investigation of Fading in New South Wales ; by A. 

L. Green, 13:8c., and W. G. Baker, H.E., B.Sc. 
(2) Studies of Fading in Victoria : A Prelirxlinary Study of Fading 

Jfcdiarn MTave Lengths at  Short Diptances ; by R. 0. Cherry, M.Sc., 
and D. P. Mzrtyn, Ph.D., A.R.C.Sc. 

No. 64.--The Ripening and Transport of Bananas in Australia ; by UT. ,J. Young, 
D.Sc., 1,. S. Bcl,gster, D.Sc., E. 6Y. Hicks, R.A., B.Sc., and P. E. Hnelin, 
R.Sc. 

No. 65.-Do~vny Mildew (Blue Mou!cl) of Tobacco in Australia; by H. R. Angell, 
B.Agr.Sc., PI1.L). ,, and A. V. Hill, R. Agr. Sc. 

No. 66.-The Influence of Growth Stage and Frequency of Cutting on the Yicld 
and Con~position ef a Perennial Crass--Phalnris tuba-osa ; by A. F-J. V. 
Richardson, fil.A., D.Sc., H. C. Trmnble, M.Agr.Sc., and R. E. Shapter, 
A.A.C.I. 

No. 67.-Methods for the Identification of the Coloured Woods of the Genus 
Eucalyptus ; by 3-1. E. Dadhwell, M.Sc., and Maisie Burnc:ll, B.Sc. 

No. 68.-Radio Rescnrch BoLird : Report No. 5.-Atniospl~erics in Australia--(l) 
by G.  H. Nunro, KSc. ,  A.M.I.E.E., and L. H. C:. 1-Iuxley, M. A. ,  L).Phil. 

No. 69.-An Investigation of the Taxonon:ic and Agicultural C'harz,cters of the 
Danthonia Group ; by A. B. Cashmorc, B.Sc. 

No. 70.- A Scil Survey of King Island ; by C. G. Stephens. M.Sc., and J. S. 
Hoslting, B. Sc. 

No. 71.-Investigations on Irrigated Pastures- 
(1) The Yield and Botanical Composition of an Irrigated 

Permanent Pasture under Various Systems of Pasture 
Management ; by A. E. V. Richardson, M.A., D.Sc. 

(2) The Chemical Composition of Irrigated Pastures at  Wood's 
Point, South Australia ; by H. P. C. Callus, B.Sc. 

1933- 
No. 72.- -Varieties of U'heat in Australia. A Catalogue with Pedigree or Source, 

and a Genealogical Chart showing the Relatiorships of the more 
important Varieties ; by J. R. A. McMillan, h4.S~. 

No. 73.-A Soil Survey of the Nyah, Tresco, Tresco VTest, Kangaroo Lake 
(Victoria) and Goodnisht (New South Wales) Settlements, by J. K. 
Taylor, K.A., M.Fc., F. Penmen, AI.Sc., T. J. Marshall, R.Sc.Agr., and 
G .  W. Leeper, M.Sc. 

KO. 74.-Observations on Soil Moisture and Water Tables in an Irrigated Soil 
a t  Griffith, New South Wales ; by Eric S. West, B.Sc., 31.8. 

No. 75.-ATigrosporn Milisne n. sp. end its Connexion ~ v i t l ~  " Sql~irter " Disease in 
I ?  Bananas ; by dssociat,e-Professor E. T.  RlcLennan, D.Sc., and Shirley 

Hoette, fi1.S~. 
No. 76.--A Soil Survey of the Hundreds of Laffer and JTillalooka, South Australia. 

Report of the Division of Soils ; edited by J. K. Taylor, R.A., M.Sc. 
1934- 

No. 77.-Studies on the Phosphorus Requirements of Sheep-1. The effect on 
Young Merino Sheep of a Diet Deficient in Phospllorus but containing 
Iligestihle Proteins and Vitamins ; by Sir C'harles J. Martin, ILL)., 
D.Sc., F.R.S., ::nd A. W. Peirce, B.Sc. 

No. 78.--- method,^ for the Identification oE the Light-coloured Woods of the Genus 
Eucalyptus ; H. E. Dcdswell, M.Sc., Maisie Rurnell, B.Sc., and Audrey 
&I. Eckersley, M.Sc. 

No. 79.-The " Lucerne Flea " Smynthurus viridis L. (Collembola) in Australia ; 
by J. Davidson, D.Sc. 
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No. 80.-The Establishment, Persistency and Productivity of Selected Pasture 
Species on an Irrigated Reclaimed Swamp ; by R. C. Trunltle, 
M.dgr. Sc., and J. Griffiths Daviea, E.Sc., Ph.D. 

No. SI .-- A Comparative Study of Loliu?n percnne and Phcclaris tz~berossa, a t  Varl ing 
S tays  of Growth ; by A. P,. Cashmore, B.Sc. 

No. 82.---The Illsect Inhabitants of Carrion : A Study in Animal Ecology ; by 
Mary E. Fi~licr, E.8c. 

No. 83.-Naiural Pastures : Their Response to Fuperphosphate ; by J. Grifiths 
Davits,, E.Sc., Ph.D., A. E. Scott, XI.Sc., and K. M. Fraser, M.Agr.8~. 

No. 84.-- The Basal (Standard) hletabolism of the Australian Merino SEieep--11 ; 
by A. T,Fi. Peirer, E.Sc. 

No. 85.-XI tidies on the Vhcl,spl~orus Requiremeiits of Sheep-11. The Effect of 
6uF1)!j ing Phoslbcitic Supfierr~ent~s to Growing Lambs I>e~~?~;tnred on 
Piios~horus lleficicnt Country ; by R. R. Marston, E. TV. Tmes, B.Sc., 
T. J. ~tIib"ar,hsll, E.Agr.Sc., and J. $3. Hosking, Af.Sc. 

1935-- 
No. 86.---A Soil S2rve-y of the Berri, Cobdogla, Iiingston and Moorook Irrigation 

Areas, and of the Eyrup Village I)istrict, E3outli Austrtslia ; by T. J. 
Bfiirshall; 3iIl.Agr.Sc., and IS. Id. Eooprr. 

No. $7.- Radio Ilcsecrcli I ~ o ~ ? r d  : Rcport Eo. 6 - 
(1) On t i e  Kot2tion of the Plane oE Polarization of Long Radio Waves ; 

by A. I;. Green, M.Sc., Ph.D., and Geoffrey Hmlder, Ph. D. 
(2) A Field Inten~i  by Set ; by A. L. Green, M.Sc., Ph.D., and H. B. 

FTood, W.Pc., B.E. 
No. %$.--Radio Rc~search Boszrd : Report KO. 7.-- 

(1) The Propagation of Pi!udil~m Radio xixjavce in the Ionosphere ;by 
D. P. Blartgn, Ph.D., k.R.C.Sc., F.fnst. P. 

(2) The Characterictics of Downcorning Radio Waves ; by D. F. 
Martrn, Ph.D., A.R.O.Sc., F.Znst.P., snd A. L. Green, M.Sc., 
P ~ . D .  

(3) The PnAucnce of Electric Itraves on the Ionosphere ; by V. A. 
Beiley, M.A., D.Pinil., and I). I?. Xfar%'yn, Pii.D., A.R.C.Xc., 
P.1nst.P. 

(4) Long Dintance Observaticns of Radio qinves of Medium 
Frequencies ; by D. F. Martyn, Ph.l)., A.R.C.Sc.. F.Inst.P., 
R. 0. Cherry, M.Sc., F.Tnst.T)., and A. L. Green, &l.Sc., I'h.D., 
P.1nst.P. 

No. 89.--Radio Research Board : Report No. 8- 
(1) Sirnu,!tt.,neous Observations of Atmospherics with Cathode ray 

Direction-findcrs at  Toov-oombn and Cailberra ; by G. H. 
Munro, fiI.Sc., A.M.I.E.E., H. C. Webster, M.Sc., Ph.D,, and 
A. J, Riggs, K.Sc. 

(2) Atir~osphe~ic In%erferonce with Reception ; by TV. 3. VC'ark, M.Sc. 
No. 90.-The Jdentificnt ion of the Principal Con~mercial Tiru~bers Other 

than Eucalvptus ; by H. E. Dadswell, M.Sc., and Audrey M. 
Eckersley, d1.S~. 

1927- B. Pamphlets. 
No. 4.-The Nionorfiics of Symnthurus viriclis Linn. or the South Australian 

Lucerne Flea ; by P. G. Holdaway, &f.Sc. 
1928- 

No. 5.- Liver Fluke Disease in Anstralia-Its Treatment and Prevention ; by 
1. C' l~l i i?~ RGSS, l3.v.S~. 

No. 6.--Standard Methods of Drying Sultana Grapes in Australia ; by A. V. 
Lyon , &I. Agr . Sc. 

No. 7.--The Export of Oranges ; by W. Ranger and 'IfT. J. Youns, D.Sc. 
No. 8. - hlet,lzod~ for the Examination of Soils ; by J. A. Prescott, M.Sc., and 

C. S. P i p r ,  43.8~. 
No. 9.-A Forest Prcducts Laboratory for Australia ; by A. J. Gibson, P.C.H., 

F.L.S., F.Z.S. 
1929- 

No. 10.-The Health and Nutrition of Animals, Reports by Sir Arnold Theiler, 
K.C.N.G., D.Sc., and J. R. Orr, D.S.O., K C . ,  M.A., 1\2.D., D.Sc. 

I 



No. 11.--The Tasmanian Grass Grub ; by G. F. Hill. 
No. 12.--The Cattle Tick Pest; Report by Cattle Tick Dip Committee. 
No. 13.-The i\Iechanical Analysis of Soils ; by C. S. Piper, B.Sc., and H. G. 

Poole, M.Sc. 
No. 14.-The Work of the Division of Economic Botany for the year 1928-29 ; 

by B. T. Dickson, B.A., Ph.D. 
No. 15.-The Work of the Division of Economic Entomology for the year 

1928-29 ; by K. J. Tillyard, Sc.D., D.Sc.! F.R.S. 
No. 16.-The work of the Division of Animal Nutrition for the year 1928-29 ; 

by T. Brailsford Robertson, Ph.D., I).Sc. 
1930- 

No. 17.-The Mineral Content of Pastures-Progress Report on Co-operative 
Investigations a t  the Waite Agricultural Research Institute. 

1931- 
Xo. 18.-The Influence of Frequency of Cutting on the Value of " Natural " 

Pastures in Southern Australia ; by J. Griffitlls Davies, B.Sc., Ph.D., 
and A. H. Sim, B.Sc., B.Agr.Sc. 

No. 19.-Black Disease ; by A. W. Turner, D.V.Sc. 
No. 20.-The Identification of Wood by Chemical Means-Part I. ; by H. E. 

Dadswell, M.Sc. 
No. 21.-The Density of Australia~~ Timbers-A Preliminary Study ; by H. E. 

Dadswell, 1 l .S~ .  
1 No. 22.-The Chemistry of Australian Timbers-Part I : A Study of the Lignin 
I Determination ; by JY. E. Cohen, B.Sc., and H. E. Dadswell, XI.Sc. 
I No. 23.-Refrigeration Applied to the Preservation and Transport of Australian 
I Poodstuffs. A Survey and a Scheme for Reseazch; by J. R. 

Vickery, Ph.D. 
1932- 

No. 24.-The Presert ative Treatment of Fence Posts (with particular relerence 
to Itrestern Australia) ; by J. X. Cuniinins, J1.8~. 

No. 25.-Termites (JTrliite Ants) in South-eastern Australia. ,4 Simple Method 
of Identification ; by G. P. 13ill. 

I No. 26.-The Irrigation of Horticultural Comlrluaity Settlenients. Notes ior the 
Guidance of Advisory Boards in Murray Valley Settlements ; by 
A. V. Lyon, M.Agr.Sc. 

No, 27.-Zebu (Brahman) Cross Cattle and their Possibilities in North 
Australia ; by R. R. Kelley, B.V.Sc. 

No. 28.-The Pig Industry : iteport on Conditions in Great Rritaiiz and America, 
with Suggestions Applicable to Australia ; by R. R. Icelley. B.V.Sc. 

No. 29.-The Possibility of the Entomological Control of St. John's Wort in 
Australia-Progress Repcrt ; by G. A. Currie, B.Sc., B.Agr.Sc., and 
S. Garthside, I\ill.Sc. 

No. 3 0 . T h e  Bionornics and Economic Importance of Tlirips intaginis Bagnall, 
with special Reference lo its Effect on Apple Production in Australia ; 
by J .  W. Evans, M.A. 

No. 31.-A Prelilninary Report on Pnvc?stigations on the Buffalo Fly (Lyperosia 
exigua de Meij.) and its Parasites in Java and Northern Australia ; 
by Professor N. Handschin. 

No. 32.-The Chemistry of Australian Timbers, Part 2- The Chemical 
Composit,ion of the Woocls of the Trollbark Group ; by V, E. Cohen, 
R.Sc., A. L. Baldock, B.Sc., and A. G. Charles. 

No. 33.--Enzootic Haematuria (Baematuria Vesict~lis) of Cattle in South 
Australia ; by L. B. Bull, D.TT.Sc., C. G. Dickinson, R.V.Sc., and 
A. T. Dann, M.Sc. 

No. 34.-The Collernbolo-S~mphypleona of Australia : A Preliminary Account ; 
by E. Wornersley, A.L.S., F.E.S. 

No. 35.-" P111p-y Kidney in Lambs "- 
( I )  " Pulpy Kidney " or Acute Tnf~ctious Entero-toxaemia of 

Sucking Lambs due to B. ovituxicus (Rennetts) ; by D. T. 
Oxcr, B.V.Sc. 

(2) " Pulpy Kidney " : A Post-mortem Change in Experimental 
Infectious I!intero-toxaemia ; by H. W. Rennetts, D.V.Sc. 

No. 36.-Fibre Boards. 'Pheir Uses and the Possibilities of their hlamlfacture in 
Australia ; by R. F. Turnbnll, B.E. 



1933- 
No. 37.-The Sheep Blowfly Problem in Australia. Report No. 1 ; by the 

Joint Blowfly Committee. 
No. 38.--The Occurrence of Anaplasma marginale Theiler 1910 in Northern 

Australia ; by J. Legg, D.V.Sc. 
No. 39.-The Grasslands of Australia and some of their Problems. A Report 

upon the Dairy Pastures ; by William Davies, M.Sc. 
No. 40.--A Guide to the Seasoning of Australian Timbers, Part 1 ; by C. S. 

Elliot, B.Sc. 
No. $1.-The Grading of Western Australian Timbers. Report on, and 

Suggested Specifications ior, the Grading of Jarrah and Karri based 
on Investigations in 1932 ; by F. Grcgson, B.E., and R. F. 
Turnbull, BYE. 

No. $2.-Meteor~lo,rrical Data for Certain Australian I~ocalities. Prepared in 
collaborLhion with tbe Comrnonmealth B!!eteorological Bureau. 

No. 43.-Investigations on $11 e Buffr,lo Ply Lyperosia exigzca de Meij .- 
I .  The Host Preference of L. exigua (reszlme) ; by Dr. B. J. 

Krijgsman and G. L. Windred, B.Sc.Ag. 
11. The lielation between the Adult L. exigua and Manlmalian 

Faeces ; by Dr. B. J. Krijgsinar, and G. L. Windred, - - 
B.Sc.Ag. 

111. Some Food Reactions of the Lsrvz of L. exigua ; by G. L. 
Windred, B.Sc.Ag. 

IV. The Influence of Moisture on the L a r v ~  of L. exigua ; by G. L. 
Winched, B.Sc. Ag 

No. 44.-The Chemistry of Austrzlian Timbers. Part 3-The Chemical 
Composition of Pour Pale-coloured Woods of the Genus 
Eu~alypt us : E. gigan tea, E,  obliqua, E. regnans, E. sieberiana ; 
bv JV. E. Cohen, B.Sc., A. G. Charles and A. B. Jamieson, 
Tii.8~. 

No. 45.--Australian Export Apple Cases ; by W. M. Carne and R. F. Turnbull, 
B.E. 

No. 46.-The Holding Power of Special Nails ; by Ian Langlands, B.E.E. 
No. 47.-Properties of Australian Ti1nbcr;l;. Part 1-Eight Timbers of the 

Genus Eucalyptus (Ash Group) ; collated and edited by H. E. 
Dadswell, M.Sc. 

1934- 
No. 48.-Field Observations on Weather Stain and Blotvfly Strike of Sheep 

with Special Reference to Body Strike ; by I?. G. Holdawap, Ph.D., 
and C. R. hIulhesrn, B.V.Sc. 

No. 49.-Some Inlpor-tant Poison Plants of North Australia ; compiled by the 
Poison Plants Committee. 

No. 50.-The Dcvign of Overhead Irrigation Systems ; by E. S. West, B,Sc., 
M.S., and A. Howard. M.Sc. 

No. 51 .-The Chcn5istry of rlvstraliitn Timbers. Part 4--A Study of the Lipin  
Determination 11. ; by W. E. Coilen, B.Sc. 

1935- - 
No. 52.--Systematic Entomology-Contribution 1- 

(1) hrotes on the Genus Hexamera B. and B. (Dipt. Tachin.) ; by 
A. L. Toniioir. 

(2) Australian fIamiterr)~es (Isoptera) with Descriptions of New 
Species and Hitherto Undescribed Castes ; by G. E'. Rill. 

No. 53.-The Identification of Wood by Chemical Means. Part 2-Alkalinity 
of Ash and sonle Simple Cllerrlical Tests for the Identification of the 
Colourcd Woods ol the Genus Eucalyptus ; by ?V. E. &lien, B.sc. 

No. 54.-Thrips Investigation : Some Common l'hysanoptera in Australia ; 
by 13. Vevers Steele, B.Agr.Sc., M.S. 

No. %.-The Selection, Preservation, Distribution and Identificaton of Australian 
Pole Tinibers ; by J. E. Cummins, M.Sc., and H. E. Dadswell, M.Sc. 

C. Circulars. 
1927--- 

No. 9.-Preliminary Report on the Treatment of Redgum and Marri Kino 
(Eucalyptus calophylylla) for the Preparation of Tannin Extract ; by 
D. Coghill. 
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No. 10.-Report by the Meat Freezing Committee of the Australian National 
Kesearch Council on the Gullot Process for the Preservasion of Illeat. 
(This series was discontinued with No. 10). 

D. Trade Circulars (Division of Porest Products.) 
1030- 

NO. 1.-Sound Practice in the Air Seasoning of Boards. (Revised 1935). 
No. 2.-The Testing of Tiniber for Moisture Content. (Reuistd 1935). 
No. 3.-The Growth and Structure of 'vVood. (Revised 1933). 

1931- 
No. 4 . T h e  Functions of the Division of Forest Products. 
No. 5.-TTaeuurn Kilns. 
No. 6.-Wood Eorers in Australia.-Part 1-Lyctus, or the Powder Post Beetle. 

1932- 
No. 7.--Sample Boarda : Their Use in Tirnber Seasoning. (Revised 1935). 
No. 8.-Identifying Australian Timbers. The Value of Etructure, Composition, 

and Precise Names. 
No. 9.-Electrical Moisture Meters : For Measuring the &loisture Content of 

Timber. (Ecvisecl 1933). 
No. 10.-The Principles of Vu'ooden Box Construction. 
No. 11.TVood Eorers in Austmlia. Part 2-Anobiurn, or the Ft~rniture Borer. 
No. 12.-Combined h r  and Kiln Seasoning. Handling by Means of the 

Chsistcnaen Truck. 
1933- 

No. 13. --Cross, Diagonal, and Spiral Grain in Timber. 
No. 14.---Gluing Practice. Part 1-The Preparation and Use of Ariirnal Glues. 
No. 15.-Draft Terms aitd Definitions used in Timber Grading Rules. 
No. 16. - 'Ter:ns used in Timber Sezsoning : Part 1.  
No. 17.-Types of Timber Seasoning Kilns. 

~ions. No. 18.-T'ne Prevention of Decay ia Building Fouada+' 
1934- 

No. 19.-Gluing Practice. Part 2--Casein Glues. 
No. 20.-Collapse and the Reconditioning of Collapsed Timber. 
No. 21 .--Drying IZoorns for Furniture Stock. 
No. 22.-l'irrrber Bending. 
No. 23.-The Shriilkage of Wood during Drying. 
No. 24.--The " TP'oririan " of Wood. P 
No. 25.1"'ood Borers in Australia. Part 3--Pin-hole Borers. 
No. 2G.4ome Terms used in the Mechauical Testing 01 Timber. 

1936- 
No. 27.-The Preservation of Timber. 
No. 28.-The Chemistry of Wood. 

E. Other Circulars (Section of Food Preservation and Transport.) 
No. 1.-P. The Commercial Ripening of Gananas. 

F. Journal o f  the Council for Scientijic and Industrial Research. 
Tkis which is issued quarterly, was commenced in 1827, the first number 

in Augdst of that year. It has now reached the eighth volume, the second number of 
this appearing in Nay of the year under review. 

G. Annual Reports. 
Nos. 1 to 9 inclusive ; 1925-27 to 1934-36. 

II. 1Cfiscellaneous Publications. 
1930- 

The Dairy Industry of the Comnlonwealth in relation to Possible Activities of the 
Couilcil for Scientific and Industrial Research ; by Professor S. M. Wadham, 
M.A. 

Catalogue of Scientific and Technical Periodicals in the Libraries of the 
Cornmon\vealth ; edited by E. R. Pitt, B.S. 

1934-- 
Catslogue of Scientific and Technical Periodicals in the Libraries of the 

Commonwealth Supplement 1928-1933 ; edited by E. R. Pitt, B.A., C. A. 
McCallum, B.A., and D. mT. I. Cannam. 

-- 



8 1 

2. Papers contribzcteo! to Scientijic Jozcrnals, d c .  by ?ficers of thz Council.-The following is 
a list of papers contributed by officers of the Council and published in various scie1.1tific journal?, &c. 
up to 30th June, 1935 :- 

A. Division of Plant Industry. 
Allaa, F. E.-The general form of the orthogonal polynomials for simple series, with 

proofs of their simple properties. Proc. Roy. Sue. Ediaz. 50 : 320, 1930. 
Allan, F. E.-A percentile table of the relation between the true and observed 

correlation coefficient from a sample of 4 inch. Proc. Cam. Phil. Soc. 26 : 538, 
1930. 

Allan, F. E.-Appe~ldix to a report of the epidemic of polyiomyelitis in Nea. South 
Wales 1931-1932. The d f e d .  Jour. of Aust. 20th year 1 : 58, 1933. 

I Allan, I?. E. (with JTishart, J.1.-A method of estimating the yielcl of a missing plot 
in field experinlental work. J .  i2gr. Xc. 20 : 399, 1930. 
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Gordon, H. McL.-On the presence of a rickettsia-like organism in the lymphocytes 
of sheep. Aust. J .  Exp. Biol. & Med. Sc. 11 : 95, 1933. 

Gordon, H. McL.--,4 method of establishing pure infestations with adult 
trichostrongylicls in sheep. Aust. J .  Exp. Biol. & *!fed. Sc. 11 : 151, 1933. 

Gordon, 11. McL. -Differential diagnosis of the larvae of Ostertagia spp. and 
Tricl~ostrongylus spp. of sheep. Azcst. Vet. J .  9 : 223, 1933. 

Gordon, H. McL.--Efficiency of certain drugs against Haemonchus contortus. With 
a note on the treatment of Trichostrongplosis. Aust. Vet. J .  9 : 109, 1935. 

Kauzal, G.-Note on the treatment of lung~~~orm,  Dictyocaulus Jilaria (Rud 1809). 
Infestation of sheep. Aust. Vet. 9. 8 : 25, 1932. 

Kauzal, G.-The use of carbon tetrachloride in the treatment of kidney worm 
infestation in the pig. Aust. Vet. J .  8 : 68, 1932. 

Kauzal, G.-- Observations on the bionomics of Dictyocaului Jilaria. With a note 
on the clinical rnanifestations in artificial infections in sheep. Aust. Vet. J .  9 : 
20, 1933. 

Kauzal, G.-Seasonal incidence of gastro-intestinal parasites of fat sheep in New 
South Wales. Aust. Vet. J .  9 : 179, 1933. 

Kauzal, G.--Observations on the development of resistance to Dictyocaulus $laria. 
Aust. Vet. J .  10 : 100, 1934. 

Kelley, R. B.-Sterility in animals. Aust. Vet. J.  8 : 47, 1932. 
Relley, R. B.-A livestock scaling instrument. A memoir introducing a method for 

the quantitative evaluation of type in aninlals. J .  Heredity 24 : 107, 1933. 





Marston, H. R. (with Peirce, A. W.).-The effects following thyroidectomy in Merino 
sheep. Aust. J .  Exp. Biol. & &fed. Sc. 10 : 203, 1932. 

Marston, H. R.-The production of wool fleece by Merino sheep. Aust. J.  Exp. 
Biol. & Med. Sc. Robc~ts~?~ LWe?norial Volume 9 : 235, 1932. 

Marston, H. R.-Studies on the relationship between nutrition and wool production 
of Merino sheep.-I. The technique employed for determining the utilization 
of foodstuffs and for estimating the wool produced over short periods by 
Merino sheep. 11. The effect of the administration of cystine, cysteine, 
sulphur and of methionine on the growth of n~ool of a Merino ewe on a 
protein-poor ration. J. of. Agric. Sc. 25 : 103, 113, 1936. 

Peirce, A. 1i.-The yield and con~position of the milk of the Merino ewe. Aust. J.  
Exp. Biol. & Mcd. Sc. 12 : 7, 1934. 

Robertson., T. B. (1~it11 Dawbarn, Nary C.).--Preliminary communication on the 
influence of the age of the animal upon the nucleic acid and coagulable nitrogen 
content of the tissues of sheep. B?ist. J. Exp. Biol. & Ned. Sc. 6 : 216, 1929. 

Robertson, T. R. (with Martson, H. R., Dawbarn, Mary C., Walters, J. TV. and Wilson, 
J. D. O.).-The effects of illoderate overdosage of vitaluin D and of vitamins A 
plus D on the growth rate and longcvity of the white mouse. Part I. Aust. J. 
Exp. Biol. & i ! led .  Sc. 9 : 203, 1932, and 11 : 49, 1933. 

Robertson, T. R. (~vith Dawbarn, Mary C., Thomas, R. G., Walters, J .  W., and Wilson, 
J. D. O.).-Experiments on the growth and longevity of the white mouse. I. The 
influence of injections of thorium oleate in oleic acid, and of oleic acid alone, on 
growth and longevity. Aust. J .  Exp. Biol. & Med. Sc. 11 : 99, 1933. 

Rcbertson, T. B. (with Dawbarn, Mary C., Walters, J. TV., and Wilson, J. D. O.).- 
Experiments on the growth and longevity of the white mouse. IT. The influence 
of the continuous administration of vegetable nucleic acid and the intermittent 
administration of thyroid upon growth and longevity. Ausi. J. Exp. Biol. & &fed. 
sc. 11 : 229, 1933. 

Thomas, R. G.-The distribution of calcium between blood plasma and erythrocytes. 
Au.st. J. Exp. Biol. & Med. Sc. 11 : 109, 1933. 

Watson, R. H.-Observations on the secretion of phosphorus in the saliva of tlie sheep. 
Aust. J. Exp. Riol. & Med. Sc. 11 : 67, 1933. 

Watson, R. H.--The threshold for the renal excretion of inorgacic phosphates in the 
sheep. Aust. J .  Exp. Riol. & Med. Sc. 1 1 : 197, 1933. 

Watson, R. H.-The concentration and distribution of phosphorus in the blood of 
Merino sheep on pasture. Aust. J. Exp. Biol. & Med. Sc. 11 : 253, 1933. 

E. Division of Soils. 

Hosking, J. 8.-The influence of hydrogen-ion concentration on the de-composition of 
soil organic matter by hydrogen peroxide. Journ. Ag. Sc. 22 : 92, 1932. 

Hosking, J. S.--Note on the determination of sulphate in soil extracts. Chem. Eng. 
Mining Rev. 25: 139, 1933. 

Hosking, J. 8.--The carbon-nitrogen ratios of Australian soils. Soil Research 4 : 253, 
1935. 

Hosking, J. 8.-A comparative study of the black earths of Australia and the regur 
of India. Trans Roy. Soc. of South Aust. (in press). 

Prescott, J. A.-The reaction of South Australian soils. Trans, Roy. Soc. of South 
Aust. 51 : 287, 1927. 

Prescott, J. A.-The agricultural significance of soil reaction. Rept. Aust. A.A.S. 19 : 
566, 1928. 

Prescott, J. A.-The law of diminishing returns in agricultural experiment. Economic 
Record 4 : 85, 1928. 

P.srescott, J. A.--Soil classification and survey. Rept. Aust. A.A.S. 18 : 724, 1926. 
Prescott, J. A.-The vegetation map of South Australia. Trans. Roy. Soc. of Soztth 

Aust. 53 : 7, 1929. 
Prescott, J .  A.-Soil surveys in relation to fruit production in the Murray Valley. 

Read a t  Conference of Trnperial Bureau of Fruit Production, 1930. 
Prescott, J. A.-Atmospheric saturation of deficit in Australia. Trans. Roy. Soc. of 

South Aust. 55 : 65, 1931. 
Prescott, J. A.-Irrigation and drainage problems in Australia. Trans. Sixth 

Commission Ilzt. Soc. Soil Sc., Val. B : 61, 1933. 
Prescott, J. A.-The soil zones of Australia. Soil Research 3 : 133, 1933. 



Prescott, J.  A.-Soil surveys in Australia. Frnpire J.  of Exp. Agric. 1 : 333, 1933. 
Prescott, J. A.-The composition of some Ironstone gravels from Australian soils. 

Trans. Roy. Soc. of South Bu.5-t. 58 : 10, 1934. 
Prescott, J. A.-Single value climatic factors. Trans. Roy. Soc. of South Aust. 58 : - 

48, 1934. 
Prescoth, J. A.-The nitrogen ~roblem in the Australian wheat belt. Pqth Pacific 

Sc. Congress Proceedings 4 : 2657, 1933. 
Prescott, J. A. (with Piper, C. S.).-Synthetic farmyard manure. J.  Agric. South 

Aust. 30 : 738, 1926. 
Prescott, J. A. (with Piper, C. S.).-The volcanic soil of Mount Gambier, South 

Australia, Trans. Roy. Soc. of South Aust. 53 : 196, 1929. 
Prescott, J. A. (with Piper, C. S.).-The soils of the South Australian Mallee. Trans. 

Roy. Xoc. of South Aust. 56 : 118, 1932. 
Prescott, J. A. (with Piper, G. R.).-Nitrate fluctuations in a South Australian soil. 

J .  Agric. Sc. 20 : 517, 1930. 
Prescott, J. A. (with Poole, H. G.).-The relationships betmfeen sticky point, moisture 

equivalent, and mechanical analysis in some *4ustralian soils. J .  Agric. Sc. 24 : 
1. 1934. 

Prescott, J. A. (with Taylor, J. R. and Marshall, T. J.).-The relationship between the 
mechanical composition of the soil and the estimate of texture in the field. Int. 
Soc. of Soil Sc. Trans. Com. I Yol. A. : 143, 1934. 

Rountree, Phyllis, M.-The bacteriological oxidation of sulphur in an Australian soil. 
Aust. J .  Exp. Biol. & ]!led. Sc. 11 : 209, 1933. 

Taylor, J .  K. (with O'Uonnell, J.).-The soils of the southern portion of the Hundred 
of Kuitpo, South Australia. Trans. Roy. Soc. of Soulh Aust. 56 : 3, 1932. 

F. Division of Forest Products. 
Cummins, J. E.-Preservative treatment of fence posts. Aust. For. J. 12 : 113, 1929, 
Eckersley, Audrey &I.-Some sap-staining orf;anisrns of Pinus radiata D.Don. in 

Victoria, Australia. Pyoc. Roy. Soc. Vsc. n.s. 46 : 179, 1933. 
Turnbull, R. F.-A recent development in the use of producer gas. Aust. For. J. 12 : 

122, 1929. 
G. Section of Food Preservation and Transport. 

Empey, W. A.-Studies on the refrigeration of meat. Conditions determining the 
amount of " drip " from frozen and thawed muscle. J. Soc. Chem. Indust. 52 : 
230T, 1933. 

Hicks, E. W.--Notes on mixed ripe and boiled bananas. Q'land Producer 16 : 
32, 18, 1935. 

Hicks, E. W.-Packing of bananas. Q'land Producer 16 : 33, 16, 1935. 
Trout, S. A. (with Tindale, G. B.).-The cool storage, handling and ripening of pears. 

J .  Dept. Agric. Vic. 32 : 38, 1934. 

H.  Viticzcltural Research Station, Merbein. 
Lyon, A. V. (with Jewell, 'CV. R.).-The keeping qualities of dried grapes as affected by 

processing. Aust. Dried Fruit Nezcls 8 : No. 1, 6 and Eo. 2, 12, 1932. 
Lyon, A. V.-Seasonal work in the vineyard. Aust. Dried Fruit Netus 8 : No. 1, 12, 

1923. 
Lyon, A. V.-Investigations of interest to dried fruits producers. Aust. Dried Pruit 

News 8 : No. 4,4,1932. 
Lyon, A. V.-The scientific side of fruit growing. Aust. Dried P~uit News 8 : No. 11, 

4 and No. 12, 4, 1933. 
Lyon, A. V.-Three diseases of the vine. Aust. Dried Fruit News 8 : No. 12, I ,  1933. 
Lyon, A. V.--A general purposes spray a t  setting tirne. Auat. Dried Fruit News 8 : 

No. 13, 1, 1933. 
Lyon, A. V.-Irrigation and drainage. Aust, Dried Fruit News S : No. 13, 15, 1933. 
Lyon, A. V. (with Walters, D. V.).-Viticultural research : investigations in the Nyah- 

Woorinen district. Aust. Dried Frztil Nel~ls 8 : No. 13, (Supplement) 1933. 
Lyon, A. V. Dried Fruits pests : improvement in control. Aust. Dried Fruit News 

9 : No. 1, 1, 1933. 
Lyon, A. V.--Notes on sultana processing. Aust. Dried Fruit News 9 : No. 1, 3, 1933. 
Lyon, A. V.-Finishing off sultanas. Azcst. Dried Pruit News 9 : No. 1, 12, 1934. 
Lyon, A. V.-The mixed dip for sultanas. Aust. Dried .Fruit News 9 : Xo. 2, 1, 1934. 
Lyon A. V.-Routine practices in tile vineyard. Aust. Dried Pruit Xews 9 : No. 3, 1, 

1934. 
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Lyon, A. V.-Prurung reactions of the vine. Bust. Dried Fruit News 9 : No. 4, 12, 
1934. 

Lyon, A. V.-Pruning reactions of the sultana vine. Aust. Dried Fruit News 9 : No. 
3, 3, 1934. 

Lyon, A. V.--Manuring of vines. Aust. Dried Fruit News 9 : No. 5,4, 1934. 
Lyon, A. V.-Routine practices in the vineyard. Aust. Dried Fruit News 9 : No. 5, 9, 

1934. 
Lyon, A. V.-Protection of vines. Aust. Bried Fruit News 9 : No. 6,2, 1934. 
Lyon, A. V.-Manuring of vines. Fruit World of Aust. 35 : No. 8, 413. 1834. 
Lyon, A. V.-Seasonal notes. Aust. Dried Fruit Nezos 10 : No. 1 ,  5, 1935. 
Lyon, A. V.-Cover crops : with special reference to irrigation. Aust. Dried Fruit 

Nezos 10 : No. 2, 8, 1935. 
Lyon, A. V.-Sultanas-" Finishin5 off." Aust. Dried Fruit News 10 : No. 2,10,1935. 
Lyon, A. V.--Dried fruits production in Western Australia. Aust. Dried Fruit News 

10 : No. 3, 4, 1935. 
Lyon, A. V.-Review of Nyah-mToorinen investigations. Aust. Dried Fruit News 10 : 

No. 3, 9, 1935. 
Lyon, A. V.--Irrigation. Aust. Dried Pruit News 10 : No. 4, 6, 1935. 
Lyon, A. V.-Pruning Sultanas. Aust. Dried Pruit News 10 : No. 4, 3, 1935. 
Lyon, A. V.-Pertilisers. Aust. Dried Pruit News 10:  No. 4,  12, 1935. 
Lyon, A. V.-Agricultural drainage. Aust. Dried Pruit News 10 : No. 4, 10, 1935, 
Lyon, A. V.-Black spot. Aust. Dried Pruit Nezos 10 : No. 4, 9, 1935. 
Lyon, A. V.--The dried fruit pack ; seasonal hints. Pruit World of Aust. 35 : No. 2, 

92, 1934. 
Thomas, J .  E. (with Barnard, (3.).-Studies on the fruit buds of the sultana. Aust. 

Dried Fruit News 9 : No. 2, 2, 1934. 
Walters, D. V.-Nyah-Woorinen investigations. Aust. Dried Fruit News 9 : No. 4, 

3, 1934. 

I .  Citricultural Research Station, Grzfith. 
West, E. S.--The value of " sticky point " deterrrlinations in field studies of soil 

moisture. J.  Agric. Sc. 21 : 799, 1931. 

J .  Radio Research Board. 
Baker, W. G. (with Green, A. L.).-The limiting polarization of downcoming radio 

waves travelling obliquely to the earth's magnetic field. Proc. Inst. Rad. h g .  21 : 
1103, 1933. 

Builder, G.-The amplification of programme transients in radio receivers. Trans. 
Insts. Eng. Aust. 15 : 329, 

Builder, G.-A multi-range push-pull therinionic voltmeter. Trans. Inst. Eng. Aust. 
15 : 336. 

Builder, G.-The graphical solution of simple parallel-tuned circuits. Trans. Inst. 
Eng. Aust. 15 : 337. 

Builder, G.-wireless apparatus for the study of the ionosphere. J.  Inst. E.E. 73 : 
419, 1933. 

Cherry, R. 0.-Field intensity measurements around some Australian broadcast 
stations. Proc. Phy. soc. 42 : 192, 1930. 

Green, A. L.-The polarization of sky waves in the southern hemisphere. Proc. Inst. 
Rad. Eng. 22 : 324,1934. 

Green, A. L. (with Wood, H. B.).-A field-intensity set. J.  Inst. Eng. Aust. 5 : 6,1933. 
Green, A. L. (with Builder, G.1.-On the rotation of the plane of polarization of long 

radio waves. Proc. Roy. soc. A. 145 : 145, 1934. 
Martyn, D. F.-Measurement of Heaviside layer heights. Nature 126 : 568, 1930. 
Martyn, D. F. (with Green, A. L.).--Radio studies of the ionosphere. Nature 132 : 

523, 1933. 
Martyn, D. P.-Atmospheric pressure and the ionization of the Kennelly-Heaviside 

layer. Nature 133 : 294, 1934. 
Martyn, D. I?. (with Wood, IT. E.).--A frequency recorder. J .  Inst. Eng. Aust. 6 : 11, 

1934. 
Martyn, D. F.-Dispersion and absorption curves for radio wave propagation in the 

ionosphere according to the magnetoionic theory. Phil. Mag. (7), 19, 376, Supp. 
1935. 

Martyn, D. F. (with Green, A. L.).-The characteristics of downcoming radio waves. 
Proc. Roy. Soc. A, 148 ; 104, 1935. 



Martyn, D. F.-The propagation of medium radio waves in the ionosphere. Proc. 
Phy. Soc. 47 : 323, 1935. 

Martyn, D. F. (with Cherry, R. 0. and Green, A. L.).-Long distance observations of 
radio waves of medium frequency. Proc. Phy. Soc. 47 ; 340, 1935. 

Martyn, D. 8.-Interaction of radio waves. Nature 135 : 585, 1935. 
Munro, G. H. (with Wuxley, L. G. H.).-Shipboard observations with a cathode-ray 

direction-finder between Engla~id and Australia. J. Inst. E.E. 71 : 488, 1932. 
Munro, G. H. (with Green, A. L.).-Mezsuremcllts of attenuation, fading, and 

interference in south-eastern Australia a t  200 bilocycles per second. J. Inst. 
Eng. Aust. 5 : 193, 1933. 

K. Mineragruphic Investigations. 
Stillwell, F. L.-Observations on secondary copper and silver sulphides in the Broken 

Hill lode. Proc. Aust. Inst. Min. Met. n.s. 67 : 187, 1927. 
Stillwell, F. L.-Geology and ore deposits of the Boulder Belt, Kalgoorlie. Geol. Sur. 

W.A. Bull. 94 : 1929. 
Stillwell, P. L.-Stannite ore from Oonah Mine, Zeehan, Tasmania. Proc. Aust. Inst. 

Min. Met. n.s. 81 : 1, 1931. 
Stillwell, I?. L.-The occurrence of telluride minerals at  Kalgoorlie. Proc. Aust. Inst. 

Min. N e t .  n.s. 84 : 115, 1931. 
Stillwell, F. L.-Mineragrayhy or the petrology of ores and its economic significance. 

Proc. Aust. Inst. M2n. Met. n.s. 88 : 507,1932. 
Stillwell, P. L.-The occurrence of gold in King Cassilis ore. Proc. A&. Inst. Min. 

Met. n.s. 90 : 227, 1933. 
Stillwell, F. L.-Bakelite press for mounting mineral grains and ores. Proc. Aust. 

Inst. A1in. Net. n.s. 90 : 237, 1933. 
Stillwell, F. L.-Observations on the zinc lead lode at  Rosebery, Tasmania. Proc. 

Aust. Inst. Min. Met. n.s. 94 : 43, 1934. 
3. Commonwealth Scientijic Publications Committee.-The following books have been 

issued under the aegis of this Committee which consists of representatives of the Australian 

t 

I National Research Council, of the Commonwealth Department of the Treasury, and of the 
Council for Scientific and Industrial Research :- 

Meteorological Observations of the First Shackleton (Nimrod) Antarctic Expedition 
1907-1909, by E. Kidson, O.B.E., D.Sc., &c., formerly of the Commonwealth 
Meteorological Bureau, now of the New Zealand Department of Scientific and 
Industrial Research. 

Australian Rain Forest Trees, by W. D. Francis, Assistant Government Botanist, 
Queensland 

4. Bureau of Informution.-The Science and Industry Research Act 1920-26, provides for 
the establishment of a Bureau of Information for the collection and dissemination of information 
relating to scientific and industrial matters. Although such a Bureau has not yet been 
established as a separate section or part of the Council's organization a large number of 
inquiries for information on a diversity of subjects are received and dealt with each year. Some 
of these inquiries concern problems which are actually under investigation by the Council's 
officers. In such cases full information can generally be given. Many of them, however, relate 
to matters ~vhich are not being irivestigated by the Co~zncil and these have been dealt with 
either by personal interview or by letter, as fully as possible, using the resources of the Council's 
staff and libraries, and, where necessary, obtaining the required information from outside sources. 
The following is a selection from the list of subjects from this latter category and concerning 
which information has been supplied during the past year :- 

(i) Agricultural and Horticultural.-Lime sulphur spray, derris powder and pyrethrum 
as insecticides, locust control, stomach worm in sheep, ensilage, patent harvester, Spangenburg 
process, bracken control, sheep licks, rabbit fumigants, rice 011 and pollard, ethyl formate as an 
insecticide. 

(ii) Food Preservation.-Smoking of fish, prunes, wines, fruit juices, apple silage, citrus 
juices. 

(iii) Industrial Minerals, Chenzicals, &c.-Salt, alunite, sulphur, asbestos, glucose, lactose, 
glycerine, pine oil, cholesterol. 

(iv) Ilfarzufactz~res.-Luminous paint, power alcohol from maize, silvering mirrors, 
cinematograph films, power alcohol from wheat, cellophane, banana by-products, butter milk. 
potato by-products, sausage casings, collapsible tubing, cider. 



(v) Miscellaneous.-Copra dryers, insularing materials, sun power, water divining, %Toolstra, 
dewoolling skins, preservation of cordage, air conditioning, tintometer, catalyn, tin plating, 
lust-proofing, shellac as a binder in abrasives, smoke abatement, plastics for dental plates. 

XII1.-FINANCIAL MATTERS AND STAFF. 
1. Finance.-The statement of expenditure from 1st July, 1934, to 30th June, 1935, is 

as follows :- 
£ £ £ 

1. Salaries and contingencies . . . . . . . . . . 13,990" 
2. Remuneration of Chairman and Members of Council . . . . 2,0217 
3. Investigations- 

(i) Animal Problems- 
(1) Sheep diseases : footrot, black disease, 

preputial disease, caseous lymphad- 
enitis, entero-toxaemia, 
disease and equine navel ill . . 1,513 

Less contribution from the Aus- 
tralian Pastoral Research 
Trust . . . . . . 162 

-- 1,351 
(6) Parasitology . . . . . . 4,430 

Less contributions from the Aus- 
tralian Pastoral Research 
Trust . . . . . . 827 

-- 3,603 
( c )  Caseous lymphadenitis (New South 

Wales) . . . . . . . . 1,439 
(d) Bovine haematuria and caseous 

lymphadenitis (South Australia) . . . . 720 
(e)  Tick and tick fevers, pleuro-penumonia, 

&c. . .  . . . . . . 8,092 
Less contributions from Queens- 

land Government, Council of 
Agricultu~e, Brisbane, and 
the Empire Marketing 
Board, England . . . . 3,168 

4,924 
(f)  Entero-toxaemia, (Braxy-like disease), 

Moora (Gingin) disease, Ataxia in 
lambs, &c. (Western Australia) . . . . .  312 

(g) Parasitology and caseous lymphad- 
enitis (at Noondoo, Queensland) . . 483 

Less contributions from the Aus- 
tralian Pastoral Conlpany . . 40f, 

-- 78 
(12) Mastitis (Victoria) . . . . 321 

Less contributions from Aus- 
tralian Dairy Cattle Re- 
search Associition . . 61 

260 
(i) Zebu Cattle project . . . . 114 

Less contributions from Messrs. 
Winter-Irving and Alison, 
Queensland Stations Ltd., 
Messrs. Meredith Menzies 
& Po. Ptv. Ltd. and C. W. 

.. Wright, Gsq. . . 4 
110 

The main Items of expenditure under this heading are salaries of the Administrative Staff at the Council's Head Omce , staff and upkee of State 
Committees ; part salary of representative at Australia House ; travelling expenses of Head Ofece ataff, members of the Council, dtc., and *r?ntine and 
general omoe expenditure, t Provlded from Consolidated Revenue Fund. 



(j) Genetics (New South Wales and Queens- 
land) . . . . . . 

( k )  Haernaturia (Victoria) . . . . 
( I )  Central office salaries, &c. . .  . . 

Less contributions from Common- 
wealth Bank (Rural Credits 
Development Fund) 

(ii) Plant Problems-Division of Plant Industry- 
(a) CenOral Laboratory- 

Annual . . . . . . 
Capital . . . . . . 

(b) Experimental plots . . . . 
(c) Plant pathology . . . . . . 

Less contributions from Empire 
Marketing Board, England . . 

(d) Plant genetics . . . . . . 
(e) Plant Introduction . . . . 
(f) Agrostology . . . . . . 
(9) Plant plysiology . . . . . . 
(h) Noxious plants . . . . . . 
(i) Fruit problems . . .. . . 
( ') Experimental Farm, Duntroon . . (i) Tomato wilt . . . . . . 
( I )  Plant Introduction Garden, Gatton, 

Queensland . . . . . . 
(m) General botany . . . . . . 
(n)  Apple root stocks, Stanthorpe, 

Queensland . . . . . . 
Less contributions from Com- 

mittee of Direction of Fruit 
Marketing, Brisbane, Queens- 
land . . . . . . 

(0) Tobacco Investigations . . . . 
Less contributions from Tobacco 

Trust Fund . . . . 

(iii) Entomological Problems - Division of 
Economic Entomology- 

(a) Central laboratory . . . . 
( b )  Noxious weeds . . . . . . 
(c) Blow-fly and buffalo-fly . . . . 
(d) Orchard and fruit pests . . . . 
(e) Forest insects . . . . . . 
(f)  Oriental Peach Moth . . . . 

Less contributions from Empire 
Marketing Board, England, 
Australian Pastoral Research 
Trust and Department of 
Agriculture, Victoria . . 



(iv) Animal Nutrition-Division of h m a l  Nutri- 
tion- 

(a) Central laboratory . . . . 
(b) Waite Institute . . . . . . 
(c) Field Station, Young, New South 

Wales . , . . . . 

Less contributions from Com- 
lnonwealth Bank (Rural 
Credits Development Fund) 

((1) Field Station, Kangaroo Island, 
South Australia . . . . 

Less contributions from the 
Australian Pastoral 
Research Trust . . 

( e )  Drought feeding experiments at  
Waite Agricultural Research In- 
stitute, Glen Osmond, South 
Australia . . . . . . 

Less contributions from Aus- 
tralian Pastoral Research 
Trust and the Empire 
Marketing Board . . 

(f) Agrostological Investigations a t  
Waite Agricultural Research 
Institute, Glen Osmond, South 
Australia . . . . . . 

(9) Survey of Coast Disease . . . . 
Less contribution fronl Depart- 

ment of Agricultare, South 
Australia and G. H. 

.. Michell & Sons Ltd. 

At Waite Institute in co-operation lvitl.1 Car- 
negie Institute and Adelaide University- 
Mineral deficiencies in pastures . . 

Less contribution from Carnegie In- 
stitute . . . . . . 

(v) Horticultural Problems of the Irrigation 
Settlements- 

Citricultural- 
(a) Research Station, Griffith- 

Salaries and incideiitals . . 
Capital . . . . . . 

Less funds provided from 
Station Revenue . . 

Less contributions by New 
South Wales Water Con- 
servation and Irrigation 
Commission . . . . 1,200 

--- 2,805 



Viticultural- 
(b) Research Stahion, Merbein-- 

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

Less funds provided from 
Station Revenue . . 

Less contributions by Dried 
Fruits Control Board and 
Woorinen Dried Fruits 
Inquiry Committee . . 

(c) Ripening, processing! &c., of vine 
fruits, Mildura district . . 

Less contributions by Irymple 
Packing Pty. Ltd., Mil- 
dura Co-op. Fruit Co., 
Red Cliffs Co-op. Fruit 
Co. Ltd. and Aurora 
Packing Pty. Ltd. . .  

Soil Problems- 
(a) Investigations at Waite Institute, 

Irrigation Areas and Tasmania- 
Salaries, &c. .. . . . . 
Capital . . . . . . 

Less contributions from 
Common~.vealth Bank 
(Rural Credits Develop- 
ment Fund) . . . . 

Pood Preservation and Transport-- 
(a) Bleat and fish investigations (Bris- 

bane Abattoir) . . . . 
Less contributions by Queens- 

land Meat Industry Board . . 

( vii) 

(b) Banana investigations (Queensland 
University) . . . . . . 

Less contribution by Common- 
wealth Banana Committee 

(c) Banana inveetigations (Melbourne). . 
Less contribution by Cornrr~ittee 

of Direction of Fruit Mar- 
keting . . . . 

(d) Non-tropical fruits (Melbourne) . . 
(e) Citrus preservation . . . . 
(f) Engineering problems . . . . 
(g) Adviser on Pood Preservation . . 



Less contributions from Com- 
monwealth Bank (Rural 
Credits Development 
Fund) . . . . 

(viii) Prickley Pear- 
(a)  Grant for investigations . . . . 

Less contributions from Com- 
monwealth Bank (Rural 
Credits Development 
Puncl) . . . . . . 

(ix) Forest Products- 
(a) Central Laboratory- 

Annual . . . . . . 
Capital . . . . . . 

(b) Seasoning . . . . . . 
(c) Prcservation . . . . . . 
(d) Chemistry . . . . . . 
( e )  Wood Anatomy . . . . 
(f) Timber Mecllanics . . . . 
(9)  Timber Utilization . . . . 
(h)  Timber Physics . . . . 
(i) Grading Studies . . . . 
( j )  Queensland Timber Problems . . 

Less contribution by Lands 
Ad~?linistration Board, 
Brisbane, Queensland . . 

(k) Oxacetylene process for treating 
poles . . . . . . 

Less contribution by Messrs. .. Allen-Liversidge Ltd. 

( I )  Pole Tests in New South Wales . . 
Less contributions by Sydney 

Municipal Council, New- 
castle Municipal Council 
and Department of Public 
works, New South Wales 

(m) Paper Pulp . . . . . . 
Less contribution by Australian 

Paper Manufacturers Ltd. 

(n)  Railway Sleepers . . . . 
Less contribution by South 

Australian Railways . . 

Less contribution from Com- 
monwealth Bank (Rural 
Credits Development 
Fund). . . . . . 



Mining and Metallurgy- 
(a )  Mineragraphic Investigations . . 

Less contribution by Austral- 
asian Institute of Mining 
and hfetallurgy . . 

Radio Research- 
(a) Melbourne slid Sydney Universjties 

Less contributions by Post- 
master-General's Depart- 
Department . . . . 

(b )  Advisers on Radio Research . . 
(xii) 

(xiii) 
Library . . . . . . . . 

Contributions to Imperial Agricultural Bureaux, 
Imperial Institute of Entomology, 
Farnham House, Imperial College 01 
Science and Technology, Slough, and Low 
Temperature Research Station, Cambridge 

Gold-Mining- 
(a)  Mineragraphic Investigations (Mel- 

bourne Universiby) . . . . 
(b) Ore Dressing (Melbourne University) 
(c) Ore Dressing (Adelaide School of 

(xiv) 

, r - .  
(Mines) . . . , . . 

(a) Ore Dressing (Kalgoorlie School of . , 
Mines) . . . . . . 

Miscellaneous- 
(a) Wood taint in butter investigations 

Less contributions by Aus- 
tralian Dairy Council . . 

(b) Bee Investigations . . . . 
Less contributions from Com- 

monwealth Bank (Rural 
Credits Development 
Fund). . . . . . 

(c)  Thrips Investigations . . . . 
Less contributions froin the 

Thrips Investigation 
League . . . . 

(d) Watery Whites in Eggs Investiga- 
tions . . . . . . 

Less contribution by Egg Pro- 
ducers' Council . . 

( e )  Fisheries Investigations . . . . 
Less contribution by Develop- 

ment Branch, Prime 
Minister's Department . . 

(f) Various . . . . . . 

Total of Item 3-Investigations 



2. Contributions.-The following statement shows the receipts and disbursements during 
the year 1934-35 of the funds provided by outside bodies and recorded in the special account 
established in 1931, entitled " The Specific Purposes Trust Account " :- 

Receipts includ- 
ing balances 

brought forward 
from 1933-34. 

£ E 
Commonwealth Bank (Animal Health, Horticultural, 

Food Preservation and Transport, Prickly Pear and 
Forest Products Investigations) . . . . 17,500 . . 17,500 

Commonwealth Bank (Erection of Drought Feeding 
Building) . . . . . . . , . . 5 .. . . 

Conlmonwealth Bank (Bee Investigations) . . . . 223 . . 200 
Eqpire Marketing Board, England (Entomological 

Investigations; . . . . . . . . 81 . . 81" 
Empire Marketing Board, England (Plant Industry 

Investigations) . . . . . . 222 . . 222f 
Empire Marketing ~ o a r d , '  England (Animal Health 

and Anirnal Nutrition Investigations-Sheep 
Research) . . . . . . . . . . 15 . . 15 

Empire Marketing Board, England (Animal Health 
Investigations-Cattle Research) . . . . 89 . . 89 

Postmaster-General's Department (Radio Research) . . 3,755 . . 3,758 
Australian Pastoral Research Trust (Animal Wealth 

and Animal Nutrition Investigations-Sheep 
Research) . . . . . . . . . . 2,154 .. 1,497 

New South Wales Water Conservation and Irrigation 
Commission (Maintenance of Griffith Research 
Station) . . . .  . . . . . . 1,200 . . 1,200 

Queensland Government (Animal Health Investi- 
gations-Cattle Research) . . . . . . 3,988 . . 3,079 

Council of Agriculture, Brisbane (Animal Health 
Investigations-Cattle Research) . . . . 386 . . . . 

Australasian Institute of Mining and Metallurgy 
(Miineragraphic Investigations) . . . . . . 336 . . 336 

Dried Fruits Control Board (Dried Fruits Investigations) 
Woorinen Dried Fruits Enquiry Committee (Dried 1,984 . . 1 1,886 

Fruits Investigations). . . . . . . . 
Australian Dairy Council (Wood Taint in Butter 

Investigations) . . . . . . 29 . . 9 
Queensland Meat ~ n d u s t r i '  Board (Food Preservation 

Investigation) . . . . . . . . 250 . . .  250 
Sir niIacYlrlerson Robertson (Entomological Investi- 

gations) . . . . . . . . . . 183 . . . . 
Thrips Investigation League (Thrips Investigations) . . 1,000 . . 985 
Queensland Stations Ltd. (Zebu Cattlc Project) . . 3 1 
C. W. Wright, Esq. (Zebu Cattle Project) . . . . 31 . . $31 

Commonwealth Banana Cornnittee (Banana Investi- 
$31 

gations) . . . . . . . . 1,722 . .  1,181 
Revenue Fund-Griilith Research Station (~i t r icul tnki  . . 

Investigations) . . . . . . . . 1,520 .. 416 
Revenue Fund-Merbein Research Station (Viticultural 

Investigations) . . . . . . . . 1,110 . . 292 
Messrs. Allen-Liversidge (Aust.) Ltd. (Forest Products 

Investigations) . . . . . . . . 100 . .  88 
Lands Administration Board, Queensland (Special 

Forest Products Investigations) . . . . 248 . . 175 
Committee of Direction of Fruit Marketing (Apple Root 

Stocks Inyestigations) . . . . . . 376 . . 376 
Tobacco Trust Fund-Prirne Minister's Deparfment 

(Tobacco Investigations) . . . . . . 15,210 . . 6,360 

Carried forward . . 53,748 . . 40,057 
* Inclartes f29Vn account of 1933-34 expenditwe. t Inoludes $220 on account 1933-34 expenditure. $ Includes £11 on account 1933-34 expenditura 



Receipts holnd- 
Ing balances 

brought forward 
from 1933-34. 

I 
£ 2 

Brought forward . . 53,748 . . 40,057 
Mildura Co-op. Fruit Co. (Dried Vine Fruits Investiga- 

tions, Merbein) . . . . . . . . 95 .. 95* 
Irymple Packing Co. (Dried Vine Fruits Investigations, 

Merbein) . . . . . . . . . . 95 . . 9 5 
Xed Cliffs Co-op. Fruit Co. (Dried Vine Pruits Investi- 

gations, filerbein) . . . . . . . . 95 ,. 95 
Aurora I'aeking Co. (Dried Vine Pruits Investigations, 

Merbein) . . . . . . . . . . 95 . . 95 
Australian Dairy Cattle Research Association (Mastitis 

Investigations) . . . . . . . . 61 . . 6 1 
Australian Pastoral Co. (Animal Health Investigations, 

Noondoo) . . . . . . . . . . 405 . . 405 
Office of Xinister of Agriculture, South Australia (Survey 

of Incidence of Coast Disease) . . . . . . 41 . . 
Carnegie Institute (Xineral Deficiencies in Pastures 

41-t 

Investigations) . . . . . . 2,188 . . 2,188 
Council of Advice, Rabbit 'Destruction Fund (Work on 

Rabbits) . . . . . . . . . . 300 . . . . 
Jericho Wool Committee, Jericho, Queensland (Sheep 

Research) . . . . 4 . . . . 
Michell & Sons Ltd. ( ~ r e c t k n  of sheep ~enb ' for  Coast 

Disease Investigations) . . . . . . 25 . . 25 
Animal Health Research Station, Oonoonba, North 

Queensland (Sale of Vaccine) . . . . . . 85 . . . . 
Department of Agriculture, Victoria (Oriental Peach 

Moth Investigations) . . . . . . . . 206 . . 206 
Committee of Direction of Fruit Marketing (Banana 

Investigations) . . . . . . . . 370 . . 370 
Newcastle Municipal Council (Pole Tests in New South 

Wales) . . . . . . . . . 25) . . 
Sydney Nunicipal Council (Pole Tests in New South 

Wales) . . . . . . . . . . 50 1 . . 21 
Department of Public Works, New South Wales (Pole 

Tests in New South Wales . . . . . . 25 . . 
Australian Paper Manufacturers Ltd. (Paper Pulp 

Investigations) . . . . . . . . 130 .. 19 

J 
South Australian Railways (Treatment of Railway 

Sleepers) . . . . . . . . . . 120 .. 25 
Egg Producers' Council (Watery Whites in Eggs) . . 50 . . 3 3 
Development Branch, Prime Minister's Department 

(Fisheries Research) . . . . . . . . 50 . . 43 
Australian Investl~lent Agency (Poison Plant Pamphlet) 10 . . 10 
Revenue Pund-Ore Dressings . . . . . . 6 .. . . 
Revenue Fund-Mining and Metallurgy . . . . 3 .. . . 
Senator C. Hardy (Forest Products Investigations) . . 11 . . . . 
C. H. Tuttoii Ltd. (Forest Products Investigations) . . 21 . . . . 
Stephenson & i\'leldru,ll (Forest Products Investigatiolia) 3 . .  . . 
Sundry Contributors (Forest Products Iiivestigations) . . 6 .. , . 

-- 
58,323 . . 43,884 

. * 3. Staff.-The following is a list of the staff of the Council as a t  the 30th June, 1935. The 
list does not include typistes, laboratory assistants and labourers, &c. 

1. HEAD OFFICE STAFF. 
Chief Executive Officer-Sir David Rirett, K.C.M.G., M.A., D.Sc., F.A.C.I. 
Secretary-G. Lightfoot, B4.A. 
Assistant Secretary and Editor of Scientific Publications-G. A. Cook, M.Sc., 

B.M.E., A.A.C.I. 
* Includes £4 on account 1933-34 expenditure. t Includes £5 on account 1933-34 expenditure. 



Chief Clerk and Accountant-H. P. Breen, L.I.C.A. 
Biologist-F. N. 12atcliffe, B.A. 
Library- 

Librarian and Scientific Assistant-Miss E. Archer, M.Sc. 
Assistant Librarian-Miss A. L. Kent. 

Accounts, Stafl, SStores- 
M. G. Grace, L.I.C.A. 
D. J. Bryant. 
R. Vinev. 

* ' M. A. Elliott. 
V. Leonard. 

Orders- 
, R. W. Constable. 

Records- 
P. Domec Carre. 
H. T. Chadwick. 
W. Gillespie. 

Head Typiste- 
Miss M. Polwarth. 

Clerical Assistant to Chief Executive Officer-Miss A. Slattery, B.A. 
Clerical Assistant to Chairman-Mrs. n'. Roberts. 
Clerical ,4ssistant, Waite Institute-Miss J. L. Thomas. 

lams. Local Secretary, Canberra-It. F. Wjll: 
Clerk, Canberra-H. 8. Wilson. 

2. SECRETARIES OF STATE COMJZITTEES. 
Xew Sozltl~ JPules- 

Mrs. N. Roberts, 906 Culwulla chambers, Cn~t~lereagh-street, Sydney. 
T'ictoria- 

G. A. Cook, M.Sc., B.M.E., A.A.C.I., 314 Albert-street, East Melbourne. 
Queensland- 

Miss H. F. Todd, corner Ann and Edward streets, Brisbane. 
South Australia- ' J. Ward Walters, Division of Animal Nutrition, University of Adelaide. 
Tl'estern Australia- 

L. W. Phillips, &l.Sc., A.A.C.I., Box K766, General Post Office, Perth. 
Tasrnania- 

F. J. Carter, Box 6 3 1 ~ ,  General Post Office, Ilobart. 

3. AUSTRALIA HOUSE, LONDON. 
Representative in Britain--F. L. i\lcDougall, C.X.G. (part-time). 

4. DIVISION OF PLANT INDUSTRY. 
At Cnnberra- 

Chief-B. T. Diclrson, B.A., Ph.D. 
Senior Plant Pathologist-H. R. Angell, B.Sc.Agr., M.S., Ph.D. 
Senior Plant Geneticist-J. R. A. FdcIIIillan, B.Sc.Agr., M.S. 
Senior Plant Introduction Officer-A. McTaggart, B.S.A., M.S.A., Ph.D. 
Assistant Botanist-C. Barnard, Bf .Sc. 
Assistant Plant Pathologist-JV. L. Geach, B.Sc. 
Assistant Plant Pathologist-JV. V. Ludbrook, B.Agr.Sc., Ph.D. 
Assistant Plant PathoIogist--F. 12'. Hely, R.Sc.Agr. 
Assistant Plant Introduction OEicer-W. Hartley, B.A., Dip.Agr. 
Assistant Plant Geneticist-H. P. Smith, B.Sc. (Agr. )., M.S.A. 
Assistant Plant Geneticist---C. S. Christian, B.Sc.Agr., M.Sc. 
Junior Research ORccr (Genetics)-8. G. Gray, B.Sc.Agr. 
Assistant Research Officer (Genetics)-I<. Loftus Hills, B.Agr.Sc. 
Assistant Rotanist (AgrostoIogical Investigations) -H. K. C. Mair, B.Sc. 
Assistant Pllysiologist--J. Crhlvert, M.Sc., F.L.S. 
Assistant Plant Physiologist-C. G. Greeuha,m, M.Sc. 



Biometrician-Miss P. E. Allan, MA., Dip.Ed. 

I Assistant I3otani:;t (Agrostological 1nvestigations~-T. B. Paltridge, E.Sc. 
Chemist-E. H. Kipps, B.Sc. 
Librarian (part-time)-Miss P. Stops, B.A. 
Assistant Research Officer (Agrosto1ogy)-A. B. Cashmore, B.Sc.Agr.. 
Assistant Ylant Patllologist-J. M. Allan, B.Agr.Sc. 
Assistant Research Of3"iicr (Tobacco)-A. V. Hill, B.Sc.Agr. 
Assistant Research OKicer (Tobacco)--G. H. Marks. 
Technical Officer (Tobacco)--13. T. Bailey, B.Sc. 

At University of Sydney- 
Adviser on Chemical Problems of Tobacco Investigation-Professor J. C. Earl, 

D.Sc., Ph.D., F.I.C. 
Research Officer (Tobacco)-G. E. Marks. 
Chemist (Tobacco)-N. F. B. Hall, M.Sc. 

At Stanthorpe, Queensland- - 
Assistsrlt Research Officer (Investigations on root stock problems with special 

reference to deeicluous fruit trees)-l. A. Thomas, M.Xc. 
At Urziversity of l'asrmnia, Hobart- 

Senior Plant Pathologist-W. M. Carne, F.L.S. 
Assistsn t Piant Pi,yslologist-D . Martin, B.Sc. 

5.  DIVISION OF SOILS. 
At Waite Agricultural Research Institute- 

Chief-Professor 9. A. Prescott, D.Sc., A.A.C.I. (part-time). 
S ~ i l  Survey Oficer-J. Ti. Taylor, hI.Sc., B.A. 
Assistant Field Officer-T. J .  Kitrshall, N.A,ar.Sc. 
Assistant CLemist-J. S. Hosking, X.dc. 
Technical Oficer-P. D. Hooper. 
Chemist--A. Walkley, B.Sc., R.A., Ph.D. 
Chemist-C. D. l'arker, RSc. 
Soil Microbiologist-T, H. Strong, B.Agr.8~. 

At Commonwealth Research Station, Gr@th- 
Assistant Soil Chemist-H. N. England, B.Sc., A.A.C.I. (seconded to New South 

Wales Water Conservation and Irrigation Commission). 
Chemist-A. Howard, lilI.8~. 

At University 04 Tasmania- 
Assistant Soil Chemist--C. G. Stephens, I\il.Sc. 

Commonwealth Research Station, Grzfitl+ 
Liaison OEcer-F. K. ?Vatson, J1.A., B.Sc., A.M.Inst.C.E., A.M.I.E. (part-time). 
Officer-in-Charge-E. S. XTest, B.Sc., M.S. 
Accountant (part-time)-D. Chalmers. 
Orchard Superintendent-B. I-I. Martin, H.D.A. 
Assistant Research Officer-R. R. Pennefather, B. Agr.Sc. 
Clerical Assistant-Miss A. Graltomi. 

Commonweulth Research Station, Merbein- 
Officer-in-Charge-*4. V. Lyon, M.Agr.Sc. 
Agricultural Officer-J. E. Thomas. B.Sc., B.Agr.Sc., B.V.Sc. 
Assistant Research Officer-D. V. Walters, %.Agr.Sc. 
Junior Research Officer-A. L. Tisdall, B.Agr.8~. 
Technical Officer -J. E. Giles. 
Research Officer (part time)-A. C. Ingerson. 
Research Officer--E. C. Orton, B.Sc., A.A.C.I. 

7. DIVISION O F  ANIMAL HEALTH. 

At H a d  OBce, Melbourne- 
Chief--J. A. Gilruth, D .V.Sc., M.R.C.V.S. 
Deputy Chief-L. B. Bull, D .V.Sc. (abroad). 



At Melbourne University Veterinary Researclz Institute- 
Veterinary Officer--D. AIurn:,ne, B.V.Sc. 
Assistant Bacteriologist-E. Munch-Petersen, M.Sc., P.H.B., M.I.F., F.L.S. 
Technical ihssistant-Miss C. Eales, B.Sc. 

A t  Adclazde Hospital Pathological Laboratory- 
Veterinary Officer-C. G. Dickinson, B.V.Sc. 

Townsville (North Qzceensland) Cattle Researclz Station- 
Officer-in-Charge-A. IT. Turner, 1>.Sc., D.V.Sc. 
Veterinary Officer-J. Legg, 13.Sc., Ji.TT.Sc., M.R.C.V.S. (seconded from the  

Queensland Department of Agricultilre and Stock). 
Assistant Bacteriologist-A. I). Campbell, B.V.Sc. 
Assistant Bacteriologist-A. T. Dick, B.Sc. 
Cllemist-A. T. Dann, 11.S~. (at present abroad on Senior Research Studentship). 
Administrative Officer--J. Jlerum. 

A t  Department of Agriculture, Western Australia- 
Veterinary Officer-H. \Ir. Bennetts, D.V.Sc. (seconded from Department of 

Agriculture, Western Australia). 
P. D. McAIaster Animal Heulth Laboratory, University of Sydney- 

Officer-in-Charge--I. Clunies Ross, D.V.Sc. 
Assistant Parasitologist-El. JIcL. Gordon, R.V.Sc. (seconded to the Graziers' 

Co-op. Shearing Co. of New South Wales as froill 1st Ap~il, 1935.) 
Technical Officer - E. Parrish. 
Veterinary Field Officer-R. B. Icelley, B.V.Sc. 
Field Oficer-N. P. Graham, B.V.Sc. (seconded to Australian Pastoral Research 

Trust as fro111 1st October, 1932.) 
Assistant Para~it~ologist- -G. Kanzal, D.V.Sc. 
Assistant Veterinary Officer- I\-. i. H .  Beveridge, E.V.Sc. 
Assistant Bactt.riologist-1,. W. N. Fitch. I3.V.Sc. 
Secretary and Statistician-Miss H. A. Newton Turner, B.Arch. 

A t  the University of Adrlaide- 
Acting Chief--13. R. Marston. 
Chief Assistant-J. Ward Walters. 
Field Officer -E. W. Lines, B.Sc. 
Chemist  R. G. Thomas, R.Sc. 
Technical Officer-J. D. 0. Wilson. 
Biochemist-J. IV. H. Lugg. D.Sc., A.I.C., A.A.C.I. 
Biochemist-I. XT. %IcDonnld, B.V.Sc. 
Statistical Recorder--G. TV. Bussell. 
Tecl).nical Officer-F. C. Pan.. 
Assistant Techrlican (Drought Feeding)-H. Munz. 
Junior Research Officer--H. J .  Lee, B.Sc. 

At Waite Agricultural Research Institute- 
Assistant Field Officers- -A. If-. Peirce, B.Sc. 

At " Wambununzba " Field Station, Young, New South Wales- 
Field Officer-R. Tout. 

9. MINERAL DEFICIENCY OF PASTURES INVESTIGATION. 
At Waite Agricultural Research Institute- 

Analytical Chemist---It. E. Shapter, A.A.C.I. 
Agronomist-C. M. Donald, B.Agr.8~. 

At Canberra- 
Acting Chief-A. J. Nicholson, D.Sc. 
Senior Entomologist -G. 3'. Hill. 
Senior Systenlatic Entomologist-A. L. Tonnoir. 
Senior gntomologist - I. &I. Maclcerras, B.Sc., M.E., B.Ch. 
Senior Entoniologist-G. A. Cnrrie, B.Sc., B.Agr.Sc. 
Entornologist (Termite Investigations)-F. G. Holdsway, M.Sc., Ph.D. 
Assistant Entornologist --Bliss M. Fuller, B.Sc. 



Assistant Entomologist (Blowfly Investigations)-Mrs. M. J. Mackerras, M.Sc., 
M.B. 

Biochemist-M. R. Freney, B.Sc. 
Junior Research Officer-F. J. Gay, B.Sc. 
Assistant Entomologist-T. G. Campbell. 
Technical Officer-T. Greaves. 
Librarian (part time)--Miss P. Stops, B.A. 
Junior Research Officer--R. V. Fyie, B.Agr.Sc. 

At Parnham House Laboratory, England- 
]Entomologist--S. Gasthside, B.Sc.Agr., M.Sc. 
Junior Research Officer-3'. Wilson. 

At State College, Manlzattan, Kansas, United States of America- 
Assistant Entomologist-S. G. Kelly, M.S.(Agr.). 

11. DIVISION OF FOREST PRODUCTS. 
At Head Ofice, Melbourne (temporarily)- 

~hiefl-I. H. Boas, M.Sc., A.A.C.I. 
Deputy Chief-S. A. Clarke, B.E., A.M.I.E. (Aust.). 
Senior Chemist- -VCr. 1%. Cohen, B.Sc. A.A.C.I. 
Senior Seasoning Officer-C. S. Elliot, B.Sc. 
Senior Preservation Officer-J. E. Cummins, B.Sc., M.S., A.A.C.I. 
Assistant Preservation Officer-H. B. Wilson, B.Sc. 
Senior Wood Anatomist-H. E. Dadswell, M.Sc., A.A.C.I. 
Timber Testing Officer-I. Langlands, B.E.E. 
Timber Physics Officer-W. L. Greenhill, B.E., Dip.Sc., M.E. 
Utilization Officer-R. I?. Turnbull, B.E. 
Technical Officer-A. G. Charles, A.A.C.I. 
Assistant Utilization Officer-F. E. Hutchinson, B.Sc.For., M.N.Z.I.F. 
Assistant Utilization Officer-A. J. Thomas, I>ip.Por. 
Assistant Seasoning Officer-R. A. Bottomley, B.Sc., A.A.C.I. 
Assistant Wood Anatomist-Miss A. M. Eckersley, M.Sc. 
Technical Assistant (pa& time)--Miss J. Ellis. 
Technical Assistant (part time) -Miss J. Galbraith. 
Librarian and Records Clerk-Miss I. Hulme. 
Technical Officer-S. G. McNeil. 
Draughtsman and Computer-B. Whitington. 

12. COLD STORAGE INVESTIGATIONS. 
At Brisbane Abattoir- 

Officer-in-Charge-J. R. Vickery, M.Sc., Ph.D. 
Assistant Biochemist-W. A. Empey, B.V.Sc. 
Assistant Biochemist--W. J. Scott. B.Agr.Sc. 
Investigator-A. R. Riddle, M.A., MSc. 

At University of iklelbourne- 
Adviser and Investigator-Associate-Professor W. J. Young, D.Sc. (part time). 
Assistant Biochemist-S. A. Trout, M.Sc., Ph.D. 
Assistant Biochemist-F. E. Huelin, R.Sc., Ph.D. 

At University of Queemland- 
Assistant Biocheniist--E. W. Hicks, B.Sc. (seconded to Committee of Direction 

of Fruit Marketing as from 28th August, 1934.). 

At Department of Agriculture, Brisbane- 
Mycologist (Banana Investigations)-R. S. Mitchell, B.Agr.Sc., Dip.Agr. 

At Department of A,qriculture, Sydney- 
Assistant Research Officer-L. J. Lynch, l3.Agr.S~. 

At ~us t ra l i a  House, London- 
Assistant Research Officer-N. E. Holmes, B.E.E. 

13. RADIO RESEARCH. 
At University of Melbounze- 

Research Physicist-H. C. Webster, M.Sc., Ph.D. 
Research Physicist-R. W. Boswell, B.Sc. (part time). 



At University of Sydney- 
Research Physicist-A. L. Green, M.Sc., Ph.D., A.M.I.R.E. 
Research Physicist-D. F. Martyn, A.R.C.Sc., B.Sc., Ph.D. 
Research ~hisicist-G. H. Munro, 1f .S~.  
Research Physicist-J. H. Piddington, B.Sc., B.E. 

14. ORE DRESSING INVESTIGATIONS. 
At University of Melbourne- 

Assistant Research Officer-S. S. Pullar, B.M.E. 
At School of Mines, Adelaide, South Australia- 

Assistant Research Officer-A. B. Beck, M.Sc. 
At ScJiooqoj Mines, ITalgoorlie, Western Australia- 

Assistant Research Officer-G. H. Payne, B.Sc. 

15. OTHER INVESTIG~~TIONS. 
Mineragraphic Investigations- 

Investigator-F. L. Stillwell, D.Sc. 
Assistant Research Officer--A. Edwards, Ph.D. 

Thrips Ilzvestigation- 
Assistant Entomologist-H. G. Andrewartha, M.Agr.Sc. (at University of 

Melbourne). 
Assistant Entomologist-Mrs. H. G. Andrewartha, M.Sc. (at University of 

Melbourne). 
Fisheries Investigations- 

Adviser (part time)-Professor W. J. Dakin, D.Sc., F.L.S., F.Z.S. 
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